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Bitkiler yeryiiziinde kendi besinini iireten dkaryotik canlilardir. Bitkiler aleminde ¢ok fazla organizma
bulunmaktadir ve canlilarin yasam kaynagi olan oksijenin iiretilmesinden sorumludurlar. Bu da bitkileri
solunum yapan canlilar i¢in 6nemli kilmaktadir. Bitki hiicrelerinde bulunan hiicre duvari, bitkiye destek
saglayan, turgor basmcina karsi hiicreye esneklik katan ve en dis katmanda bulunan seliilozik bir
yapidan olusmaktadir. Hiicre duvari biyotik ve abiyotik bircok etmenden etkilenmektedir. Ekspansinler,
hiicre duvarina etki eden ve geniglemesini saglayan bir protein ailesidir. Tiim bitkilerde ve hiicre
duvarinin bulundugu diger canlilarda ifade edilmektedir. pH’a bagimli olmak kosuluyla hiicre duvarinin
genislemesi yoniinde etki gostermektedir. Bitkilerde; hiicre biiylimesi, meyve olgunlagmasi, tohum
¢imlenmesi gibi gelisimsel siire¢lerde gorev aldigr bilinmektedir. Ekspansin gen ailesi dort alt aileye
ayrilmaktadir. Bunlar; alfa expansin (EXPA), beta ekspansin (EXPB), alfa benzeri ekspansin (EXLA)
ve beta benzeri ekspansindir (EXLB). Bu tez ¢aligmasi kapsaminda toplam 70 adet bitkide bulunan
ekspansin genlerine ait gen yapilarinin, korunmus motiflerin belirlenmesi, tahmini ii¢ boyutlu
yapilarinin gosterilmesi gibi biyoinformatik analizler gerceklestirilmistir. Ayrica ekspansinlerin hangi
alt aileye ait oldugunun belirlenmesi amaciyla derin 6grenme yontemi gelistirilmigtir. Yapilan
analizlerin tamami1 http://www.expansingenefamily.com/ adresinde veritabani haline getirilmistir.
‘Expansin Gene Family’ veri tabani, ¢evrimi¢i iicretsiz erisim saglanabilen uluslararasi bir
veritabanidir. Bu ¢aligma ile ekspansin gen ailesine yonelik ¢ok genis kapsamli bir veri tabani
olusturulmus olup ekspansin genleri ile ¢alismak isteyen bilim insanlari igin 6ncii bir ¢alisma niteligi
tasimaktadir.

ANAHTAR KELIMELER: Ekspansin gen ailesi, Veri tabani, Bitki, Genom, Biyinformatik
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ABSTRACT

PH.D THESIS

BIOINFORMATICS ANALYSIS OF THE EXPANSIN GENE FAMILY IN
PLANTS AND CREATING A DATABASE

BUSRA OZKAN KOK

KASTAMONU UNIVERSITY INSTITUTE OF SCIENCE

DEPARTMENT OF GENETICS AND BIOENGINEERING
SUPERVISOR:ASSOC. PROF. DR. YASEMIN CELIK ALTUNOGLU

Plants are eukaryotic organisms that produce their own food on earth. There are many organisms in the
plant kingdom and they are responsible for the production of oxygen, which is the source of life for
living organisms. This makes plants important for living organisms that breathe. Plant cells, unlike other
living cells, have a cell wall. The cell wall consists of a cellulosic structure that provides support to the
plant, adds flexibility to the cell under turgor pressure, and is in the outermost layer. The cell wall is
affected by many biotic and abiotic factors. Expansins are a family of proteins that act on the cell wall
and allow it to expand. They are expressed in all plants and other organisms with a cell wall. It acts in
the direction of expansion of the cell wall, provided that it is pH dependent. In plants; it is known to be
involved in developmental processes such as cell growth, fruit ripening, and seed germination. The
expansin gene family is divided into four subfamilies. These; alpha expansin (EXPA), beta expansin
(EXPB), alpha-like expansin (EXLA) and beta-like expansin (EXLB). Within the scope of this thesis,
bioinformatics analyzes such as determining the gene structures of the expansin genes, conserved motifs
and showing the estimated three-dimensional structures of the expansin genes in a total of 70 plants
were performed. In addition, a deep learning method was improved in order to determine which
subfamily the expansins belong to. All of the analyzes were made into a database at
http://www.expansingenefamily.com/. ‘Expansin Gene Family’ is an international database that can be
accessed free of charge online. With this study, a very comprehensive database for the expansin gene
family has been created and it is a pioneering study for scientists who want to work with expansin genes.

KEYWORDS: Expansin gene family, Database, Plant, Genom, Bioinformatics
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1. GIRIS

1.1 Bitkiler Alemi

Bitkiler; bir¢cok 6zellesmis hiicrelerden olusan, giines 15181 ile fotosentez yaparak su ve
karbondioksit gibi basit maddeleri kullanarak seker, nisasta ve seliiloz gibi organik
maddelere doniistiiren ve ayni zamanda fotosentez sonucu ortaya ¢ikarak canlilarin
yasam kaynagini olusturan oksijeni iireten ve hiicre duvarina sahip okaryot canli
formlaridir (Cavalier-Smith, 1981; Finch vd., 2014; Green, 2011; Keller, 2020; Singh,
2019; Tug, 2004).

Diinyada yaklasik olarak 500.000 bitki tiirii oldugu tahmin edilmekte olup bunlardan
tahmini % 70’inin tohuma sahip oldugu bilinmektedir. Bitkiler diinyadaki oksijenin
biiylik bir kismini iirettiginden diinya ekosisteminde 6nemli bir yere sahiptir. Ayni
zamanda bitkiler, canlilar i¢in temel gida, tekstil, ilag ve enerji alanlarinda da
kullanima sahip oldugundan canlilar i¢in biiylik 6nem arz etmektedir (Adl vd., 2005;
Cavalier-Smith, 1981; Keller, 2020; Lewis ve McCourt, 2004; Singh, 2019). Bitkiler
genellikle kok, govde ve yaprak gibi 6zel yapilara sahip olup genellikle hareketsiz
canlilardir. Birgogu karasal ekosistemde besin zincirinin ilk basamaginda yer alir

(Finch vd., 2014).

Genel olarak; bitkilerde en ¢ok goriilen yasam dongiisii, haploid bir formun (n
kromozomlu) bir diploid formla (2n kromozomlu) degistigi haplo-diploid yasam
dongiisiidiir. Ayn1 zamanda eseyli ve eseysiz lireme ile cogalabilmektedirler. Bitkilerin
hiicre duvarlar1 seliilozdan olusmaktadir (Keller, 2020; Scott, 1999; Whitton ve

Rajakaruna, 2001).

1.2 Bitkilerin Simiflandirilmasi

Bitkiler i¢in birgok siniflandirma mevcut olup genel olarak bitkiler alemi yesil algleri,
ciger otlari, yosunlari, trakeofitleri (damarh bitki grubu), cicekli bitkiler olan tek

ceneklileri (monokot) ve ¢ift ¢ceneklileri (dikot) kapsamaktadir (Singh, 2019).



Bitkiler alemi bilimsel yaklagimda tohumsuz (sporlu ve ¢iceksiz, Cryptogamae) ve
tohumlu (¢igekli, Spermatophyta) bitkiler olmak iizere iki temel sinifa
ayrilabilmektedir (Se¢men vd., 1995). Tohumsuz bitkiler, damarli ve damarsiz bitkiler
olmak tizere ikiye ayrilir. Tohumlu ¢igekli bitkiler kapal1 ve a¢ik tohumlu olmak tizere
iki temel sinifa sahiptir. Kapali tohumlu (angiosperm) bitkiler ise en fazla bitki
tirlerini iceren tek ¢enekliler (monokotiledon, Liliopsida) ve ¢ift cenekliler
(dikotiledon, Magnoliopsida) olmak iizere alt sinifa sahiptir (Onen, 2010; URL-1,
2023).

Bitkilerin biiyiik cogunlugu kloroplast organelini icermektedir (Singh, 2019). Kirmizi
algler, kahverengi algler ve Glaucophytes de kloroplast i¢cermektedir. Tiim yesil
bitkiler, (Viridiplantae veya Chlorobionta) kloroplast organelinde yesil renk veren
fotosenetik pigment olan klorofili, tillakoid ve grana yapisini igerirler. Nisastay1 besin
olarak depolarlar ve enerjilerinin gogunu kloroplastlari kullanarak giines 1s1¢indan elde
ederler. Yesil bitkiler klorofil a’ya ek olarak klorofil b’yi de icerirler. Bu 6zelligi ile
bitkiler alemine dahil olan kirmiz1 ve kahverengi alglerden ayrilirlar. Buna ek olarak;
yesil bitkilerdeki kloroplastlarin, 6karyotik bir hiicrede bagimsiz olarak yasayan, tek
hiicreli bir prokaryotun endosimbiyoz (hiicre i¢i birlikte yasama) yoluyla olustugu
diisiiniilmektedir. Yesil bitkiler, hem agirlikli olarak suda yasayan mavi-yesil algleri
hem de genellikle kara bitkileri olarak adlandirilan embriyofitler (Embryophyta)
grubunu icermektedir (Cavalier-Smith, 2022; Scott, 1999; Simpson, 2010, 2019;
Singh, 2019).

Embriyofitler de olarak bilinen kara bitkileri, su ortamindan karada yasama gecis
evresinde birka¢ evrimsel yenilik icermektedir. Bu yenilikler; dokularin kurumasini
onleyen bir dig kiitikiilli, steril hiicrelerin dis koruyucu tabakasina sahip 06zel
gametangiay1 (yumurta ve sperm iireten organlar) ve erken, olgunlasmamis bileseni
embriyo ("embriyofitler") olarak adlandirilan, yasam dongiisiinde araya eklenen bir
diploid faz1 (sporofit) icerir. Yesil bitkilerin kara bitkilerini icermesi gibi kara bitkileri
de bagimsiz bir sporofit ve ksilem ve floem damarli (vaskiiler) iletken dokunun evrimi
ile birlesen vaskiiler bitkileri; vaskiiler bitkiler, odun ve tohumlarin evrimiyle birlesen
tohumlu bitkileri icermektedir. Tohumlu bitkiler ise karpeller ve stamenler dahil olmak

lizere cicegin evrimini ve bir dizi diger spesifik o6zelliklerle birlesen angiospermleri



icerir. Kara bitkileri; yosunlari, ciger otlarini, egrelti otlarini, kozalakli agaglari, ¢igekli
bitkileri (agik ve kapali tohumlular dahil) icermektedir (Simpson, 2019; Singh, 2019;
Whitton ve Rajakaruna, 2001).

Kara bitkileri diinyada en ¢ok bulunan yeni ve giiclii bitki grubu olarak kabul edilir ve
bitkiler Botanik bilim dali altinda incelenmektedir. Yeryiiziindeki karasal alanin
¢ogunu kapali tohumlular olusturmakta olup diinyadaki bitki ortiisiiniin ana bilesenidir
(Keller, 2020; Singh, 2019). Bunun disinda bazi bitkiler ise parazit bir yasam
dongiisiine sahiptir ve klorofil {iretme ve fotosentez yapma oOzelliklerini

kaybetmislerdir (Scott, 1999).

1.2.1 Kapah Tohumlu Bitkiler (Angiospermler)

Angiospermler; Magnoliophyta veya Anthophyta olarak ¢esitli sekillerde adlandirilan
cicekli bitkiler, agik tohumlularin (gymnospermler) kardes grubu oldugu diisiiniilen
monofiletik bir gruptur (Simpson, 2019). Kapali tohumlu bitkiler; bitki gruplari
arasinda en baskin bitki grubu olup bitki biyogesitliliginin %95’inden fazlasini
icermektedir ve en biiyiik embriyofit grubunu olusturmaktadir (Magallon, 2009;
Simpson, 2019; Singh, 2019; Soltis ve Soltis, 2004; Whitton ve Rajakaruna, 2001).
Kapali tohumlu bitkiler; bitkilerdeki tiir agisindan en yogun ve ekolojik olarak en
cesitli alana sahiptir ve karasal ekosistemlerin coguna tamamen hakimdirler. Cigekli
bitkiler hemen hemen her yasanabilir bolgede yetismektedir ve baz1 su
ekosistemlerinde de baskin olabilmektedir.  Kapali tohumlu bitkiler arasinda
gozlemlenen morfolojik, ekolojik ve fizyolojik ¢esitlilik, baska hi¢bir bitki grubunda
bulunmamaktadir ve bu ¢esitlilik, bitki arastirmalarinin 6nemli bir boliimiinii kendine
cekmektedir (Whitton ve Rajakaruna, 2001; Wikstrom vd., 2001). Metabolik
performansa bakildiginda kapali tohumlu bitkilerin ¢esitliligi; kara bitki ototrofisinin
smirlarinda biiyliyen derin golgeli yagmur ormani bitkilerinden, bilinen en yiiksek
karbondioksit (CO») asimilasyonu, oksijen (O2) olusumu ve su kaybi1 oranlar ile diger
ucu sinirlayan giinesi seven, yabani otlara kadar degismektedir (Feild ve Arens, 2007,

Wikstréom vd., 2001).



Kapali tohumlular, benzersiz bir karakter kombinasyonunu paylasan, farkli, evrimsel
olarak en basarilt bitki grubunu olusturur (Keller, 2020; Singh, 2019). Bu 6nemli
bitkiler, oviilleri ¢evreleyen karpelleri, stigma iizerinde filizlenen polen tanelerini,
eslikei hiicrelere sahip elek tiiplerini, ticlii endosperm ile sonuglanan ¢ifte déllenmeyi
ve oldukca azalmis erkek ve disi gametofitleri igermektedir (Singh, 2019). En
karmagik tlireme sistemine sahip bitkiler olup tohumlarint ¢icege gomiilen bir
yumurtalik i¢inde biyiitiirler. Cicek dollendikten sonra diger kisimlar1 dokiiliir ve
yumurtalik siserek bir meyveye doniisiir. Aslinda, meyve olusumu, angiospermleri
tanimlayan ve onlart kozalakli agaclardan, akrabalarini igeren Spermatophyta grubu
veya tohumlu bitkiler siiper boliimiinde siniflandirilan agik tohumlu bitkilerden ayiran
onemli bir ozelliktir (Keller, 2020; Soltis ve Soltis, 2004). Baz1 ¢igekli bitki tiirleri su
ortamlarina uyum saglarken, digerleri arktik, asir1 ¢l ve hatta deniz kosullarina kars1
tolerans gelistirmistir (Feild ve Arens, 2007; Whitton ve Rajakaruna, 2001). Ayrica,
kapali tohumlularin ekofizyolojik ve yapisal ¢esitliligi, polen tasiyicilar, dagiticilar ve
otcullar i¢in ¢esitli kaynaklar saglayarak karasal biyocesitliligin olusturulmasi ve

siirdiiriilmesinde temel teskil etmektedir (Feild ve Arens, 2007).

Angiospermler, en degerli gida mahsulleri de dahil olmak {izere ekonomik agidan
onemli bitkilerin biiyilk bir kismin1 da olusturmaktadir (Simpson, 2019).
Angiospermler iki ana taksonomik gruba ayrilmaktadir. Bunlar tek cenekli olan
monokotiledonlar ve ¢ift ¢enekli olan dikotiledonlardir (Dahlgren, 1980; Sabelli,
2012). Monokotiledon ve dikotiledon bitkiler arasindaki temel farklar Tablo 1.1°de
Ozet olarak verilmistir (Finch vd., 2014).



Tablo 1.1 Monokotiledon ve dikotiledon bitkiler arasindaki temel farklar (Finch vd., 2014)

Monokotiledon (tek cenekli) Dikotiledon (cift ¢enekli)
Embriyo  bir  tohum  yapragina | Embriyo iki  tohum  (kotiledon)
(kotiledon) sahiptir. yapragina sahiptir.

Tesadiifi (lifli) kok sistemi. Tap root ile birincil kok sistemi.

Genellikle dar yaprakli bitkiler, 6rnegin | Genellikle genis yaprakli bitkiler,

tahillar ve diger otlar. ornegin baklagiller ve seker pancari.

Govdede damar demetleri dagilmistir. Govdedeki damar demetleri bir halka
olusturur.

Ksilemin kollar1 arasinda kok floem

Kok ksilem ve floem bir halka olusturur.
olusur.

Yaprak damarlart net bir model

Yaprak damarlari paraleldir. olusturur.

1.2.1.1 Monokotiledon (tek ¢enekli) bitkiler ve 6zellikleri

Monokotiledon (tek c¢enekli) bitkiler; tiim ¢icekli bitkilerin yaklasik olarak %25’ini
olusturan tek bir embriyonik yapraga (tek kotiledon) sahip monofletik bitkilerdir
(Bremer, 2000; Finch vd., 2014; Hedges ve Kumar, 2009). Bazi monokotiledonlarda
kaybolmus olsalar da, ¢ogu monokotiledon bir dizi morfolojik karaktere sahiptir.
Geleneksel olarak, tek cenekliler, kismen tigiin katlar1 halinde ¢icek parcalarinin ortaya
¢tkmastyla tanimlanmistir (Simpson, 2019). Tek kotiledon; dogrusal damarlanma, bir
bazal meristem, siirgiinlerde daginik damar demetleri ve ksilem ve floemde ikincil
bliylime eksikliginden kaynakli elek hiicresi plastidleri, tesadiifi kok sistemi ve
simpodiyal biiylime gibi belirgin morfolojik karakterlere sahiptir. Monokotiledonlar
genellikle trimer cigeklere ve en yaygin olarak monosulkat olan tek delikli
(uniaperturate) polenlere sahiptir. Monokotiledon karakterler ayrica diger kapali

tohumlu gruplarda da goriilebilmektedir (Hedges ve Kumar, 2009).

Monokotiledon bitkiler; zambaklari, orkideleri (Orchidaceae), palmiyeleri,
zencefilleri, siisenleri, aroidleri, ekolojik otlaklari, ekonomik a¢idan ¢cok 6nemli olan
tahillar1 (bugday, misir, piring ve diger tahillar) tiim bitki ailelerinin en 6nemlilerinden
biri olan ¢imenleri (Poaceae) ve siis bitkilerini igerirler (Bremer, 2000; Finch vd.,

2014; Magallon, 2009; Simpson, 2019; Soltis ve Soltis, 2004).



1.2.1.2 Dikotiledon (¢ift cenekli) bitkiler ve ozellikleri

Dikotiledon (¢ift ¢enekli) bitkiler ¢ift embriyonik yapraga (cift kotiledon) sahip,
angiospermlerin %75’ini olusturan monofletik bitkilerdir (Finch vd., 2014; Simpson,
2019; Soltis ve Soltis, 2004). Dikotiledon bitkiler; colpi adi verilen agikliklara
yerlesmis ti¢ gbzenekli bir tiir polen tanesi olan trikolpat polen taneciklerinin (ii¢
uzunlamasina acikliga sahip polen) varligi veya bunlardan tiiretilmis morfolojik
tiplerinin benzersiz varlig1 ile karakterize edilir. Dikotiledon bitkiler, genis bir
filogenetik, morfolojik ve ekolojik cesitliligi kapsar. Dikotiledon taksonlari en 6nemli
iki angiosperm grubu olan Rosid ve Asterid grubunu icermektedir ve bu gruplar
dikotiledonlarin neredeyse iicte ikisini olusturmaktadir (Forest ve Chase, 2009;

Magallon, 2009; Simpson, 2019; Soltis ve Soltis, 2004).

Dikotiledon bitkilerin sinifi genis ve ¢ok ¢esitli oldugundan patates, fasulye, seker
pancari, agag, ¢ali, asma, cigek, yaprakli salatalar, meyve ve sebzeler ve baklagiller
dahil olmak iizere cogu bitki (yaklagik 200.000 tiir) bu gruba aittir (Finch vd., 2014;
Keller, 2020).

1.2.1.3 Diger bitki gruplar

1.2.1.3.1 Bryopsida

Bryopsida, yaklasik 14.500 tlirden olusan biiyiik bir gruptur (Altuner ve Cetin, 2009).

1.2.1.3.2 Likopsid (Lycopodiopsida)

Likopsitler, bilinen en eski kara bitkilerinden olup damarl: bitkilerin %]1’inden daha

azini olusturan bitki grubudur (I, 2016; Wikstrom ve Kenrick, 2001).

1.2.1.3.3 Ciger otlar1 (Marchantiopsida)

Cigerotlar1 (Marchantiophyta), 7300 tiir igeren briyofitlerin en biiylik ikinci
boliimiidiir (Soderstrom vd., 2016). Marchantiophyta {i¢ ana soydan olusur:

Haplomitriopsida, Marchantiopsida ve Jungermanniopsida (Bainard vd., 2013).



Genellikle kompleks taloid karaciger otlar1 olarak bilinen Marchantiopsida, 330-340
tirle Marchantiophyta'nin ikinci en biiyiikk sinifidir. Marchantiopsida, sapli bir
carpocephalum, gozenekli hava odalari, sabitlenmis rizoidler ve organellerde RNA
diizenleme bolgelerinin olmamasi1 dahil olmak iizere birkag c¢arpict karakteristik
ozellikler ile taninmaktadir. Bu ilging karakteristik 6zellikler, Marchantiopsida'y1
evrimsel ve filogenetik 6neme sahip karasal bir bitki grubu olarak tanimlamaktadir

(Xiang vd., 2022).

1.2.1.3.4 Turba yosunlar1 (Sphagnopsida)

Sphagnopsida, genellikle siniflar olarak ayrilan dort ana yosun grubundan biridir:
Sphagnopsida, Andreaeopsida, Takakiopsida ve Bryopsida. Sphagnopsida, hem
gametofit hem de sporofite ait bir dizi morfolojik 6zellik ile karakterize edilmektedir
ve her iki neslin temel gelisimsel 6zelliklerini icermektedir. Protonemata, kisa bir
ipliksi asamadan sonra taloiddir ve tipik olarak tek yaprakli bir gametofor tiretir (Shaw,

2000).

1.3  Bitkilerde Bulunan Hiicre Duvari ve Yapisi

Bitki hiicrelerinde, hiicre duvari temel ve farkli bir yap1 olup metabolik olarak aktiftir
ve hiicrenin en dig katmanini olusturur (SC Fry, 2003; X. Xu vd., 2023). Bitki
hiicresinin 0,1 ila 10 mm kalinligindaki en dis tabakasi olan hiicre duvari, hiicreler
arasi iletisime izin verirken, plazma zar1 ile "dis diinya" arasinda fiziksel ve biyolojik
bir sinir bolgesi olusturur. Hiicrenin seklini, boyutunu ve biiytime hizini; dokunun
yapisini ve giiciinii belirler ve hiicrenin patojenlere kars1 ilk bariyerini olusturarak
bitkiye mekanik destek ve sertlik saglar (SC Fry, 2003; Wu vd., 2001; X. Xu vd.,
2023). Ayn1 zamanda bitki hiicre duvari, farklilagsma, tasima ve iletisim, yaslanma,
yoksunluk, toksik metal iyonlarini tutma, hiicreleri komsularina baglama ve hiicreler
aras1 haberciler liretme gibi cesitli hiicresel aktivitelerde de dnemli rol oynamaktadir
ve bitkinin doku ve organlarinin gelisimi i¢in gerekli elastik yapiya olanak
saglamaktadir (SC Fry, 2003; Marowa vd., 2016). Bitki morfogenezinde hiicre duvari
biiylimesinin dneminden dolay1, hiicre duvar1 uzama mekanizmasinin incelenmesi

dikkat cekmektedir (X. Xu vd., 2023).



Bitki hiicre duvarlar seliiloz, hemiseliiloz, lignin ve diger cesitli bilesenlerden olusur
(Wu vd., 2001) ve karmasik retikiiler yapi, bliylime ve gelisme ile birlikte hiicrelerin
seklini ve islevini ve ayrica dis ¢evresel uyaranlara tepkilerini belirlemektedir (Wang
vd., 2023). Bu hiicre duvar1 mimarisi, bitki hiicrelerinin sitoplazmadan kaynaklanan
turgor basinglarina direnmesini saglayan mekanik giici saglar. Bununla birlikte,
biiylime periyodu sirasinda, hiicre hacmindeki bir artis, hiicre duvarlarinin es zamanl
olarak genislemesini gerektirir. Bitki tiirline ve doku tipine bagli olarak, hiicreler
olgunluga ulasmadan 6nce 30.000 kat hacim artisina ugrayabilir. Bu nedenle, bitki
biliylimesine izin vermek i¢in hiicre duvari mimarisinin bir sekilde degistirilmesi

gerekir (Silveira ve Skaf, 2016; Wu vd., 2001).

Bitki hiicre duvari, komsu hiicreler ve hiicreler arasi iletisim arasinda bir arayiiz gorevi
gorerek belirli bir hiicre sekli verir (Cosgrove, 2016). Hiicre duvari iki fazlidir: birincil
ve ikincil duvarlardan olusur (Yaqoob vd., 2020). Sert, uzayamaz, seliilozik
mikrofibrillerden olusan bir iskele, seliillozik olmayan polimerlerin bir matrisine
gomiiliidiir. Matris daha yiiksek oranda hidratlidir ve mikrofibrillerden daha fazla
molekiiler hareketlilik sergiler (SC Fry, 2003). Birincil duvar, daha fazla biiyiime i¢in
yetkin olan yavru hiicreleri gelistirmek anlamina gelirken ikincil duvar, lignin
emdirilmis 6zel hiicreler i¢in kalin, olgun bir sinirdir (Xi vd., 2017; Yaqoob vd., 2020).
Yani birincil hiicre duvarlarinda, tiim bu islevlerin bitki biiyiimesi sirasinda hiicrelerin
genislemesi ile uyumlu olmas1 gerekir ve ayni zamanda bu da hiicre biiylimesini

kontrol eder (Wu vd., 2001).

Birincil bitki hiicre duvart (Cell Wall, CW), her katmanin (lamella), muhtemelen
ksiloglukan ile yanal olarak birbirine bagli ve bir pektin matrisine gémiilmiis yiik
tasiyan seliiloz mikroliflerinden olustugu ¢ok katmanli bir yapidir (Samalova vd.,
2022; Zhang vd., 2019; Zhang vd., 2021). Birincil CW, agirlikli olarak
polisakkaritlerden-seliilloz, hemiselilloz =~ ve  pektinlerden olusur.  Seliiloz
mikrofibrilleri, CW'nin ana yiik tasima 6zelliklerinden sorumluyken, hemiseliiloz ve
pektinlerin varligi, duvar matrisinin viskoelastik 6zelliklerini degistirebilir (Cosgrove,
2018b; Wolf vd., 2012). Birincil hiicre duvarlarindaki seliiloz igerigi oldukea diistiktiir
(cogu zaman %?20'in altinda), ancak yiik tasima i¢in mekanik kuvvet saglar. Bu islevi

yerine getirmek icin, seliiloz fibrillerinin hemiseliilozlar ve muhtemelen ayrica



pektinler ile capraz baglanmasi gerekir. Ksiloglukanlar, seliiloz fibrillerine baglanan
dikotiledon bitkilerin ana hemiseliilozik polimerleridir. Mevcut modeller, her
ksiloglukan polimerinin en az iki seliiloz elyafina baglanmasin1 6nermektedir. Nihai
hiicre boyutuna ulasildiginda, ek mekanik direng saglamak icin belirli hiicre tiplerinde
ksilem trakea elemanlar1 gibi ikincil bir CW biriktirilebilir (Samalova vd., 2023).
Birincil hiicre duvarlar1 genellikle ~0.1 mm kalinligindadir, ancak kollenkima gibi bazi
0zel dokularda ¢ok daha kalindir. Baz1 birincil duvarlar daha sonra degistirilir (¢apraz
baglanir veya odunlasir) veya ikincil bir duvar tabakasiyla desteklenerek alanda daha
fazla biliylime engellenir. Bitigik hiicrelerin birincil duvarlari, pektin agisindan zengin

bir orta lamel ile birbirine yapistiritlmistir (SC Fry, 2003).

Ikincil bir duvar tabakasi, hiicre genislemesinin durdurulmasindan (veya kendisinin
Onlenmesinden) sonra, birincil duvarin i¢inde mikrofibrilleri biriktirilen bir katmandir.
Alandaki biiyiime durduktan sonra ikincil duvarlar kalinlasmaya devam edebilir
(genellikle ~10 mm'ye kadar). Ayni hiicrenin birincil ve ikincil duvar katmanlari,

kimyasal bilesimde belirgin sekilde farklilik gosterir (SC Fry, 2003).

En iyi bilinen bilesen olan seliiloz genellikle duvarin kuru agirliginin yalnizca %25-
40'mn1 olusturur; geri kalani esas olarak diger polisakkaritlerden (pektinler ve
hemiseliiloz) olusur. Yapisal (gliko)proteinler ve diger yapisal polimerlerin yan1 sira
enzimler ve kiigiik metabolitler de mevcuttur. Esas olarak polisakkaritlerden olusan
hiicre duvari, lipitler ve proteinlerden olusan ve ¢ok daha ince (<0,01 mm) olan plazma
zarindan temel olarak farklidir. Plazma zar1 ile duvar arasinda baglar olabilir. Bununla
birlikte, bu tiir baglarin ¢cogu zayiftir: hiicre plazmolize ugradiginda (6rnegin, 1 M
siikrozda) zar hizla duvardan geri g¢ekilir. Protoplastlar ve duvarlar, isleyen bir bitki

olusturmak icin isbirligi yapar (SC Fry, 2003).

Hiicre duvari, yapisal bilesenleri olarak kitin, kiitin, lignin ve birkag elektrolit ile
birlikte biiylik Olciide selilloz ve proteinlerden olusur. Kitin, bir glukozamin
polimeridir ve Ozellikle baz1 hiicre duvarlarinda (mantar ve eklembacaklilarda)
bulunur. Seliiloz, misel, mikrofibril ve mikrofibril diizenlemelerine sahip bir glikoz
polimeridir (Fry, 2010). Yaklasik 100 seliiloz zincirinden olusan bir demet, misel ad1

verilen temel bir fibril yapisina yol acar. 18-22 miselin paralel dizilisi, hidrojen bag:



etkilesimleriyle birlikte, kristal mikrofibril ad1 verilen baska bir yapiyla sonuglanir.
Mikrofibriller birlikte kompakt bir mikrofibril olusturmaya katkida bulunur (Abdul
Khalil vd., 2015). Ek olarak, hiicre duvarlarinda ayni1 -1,4 baglantisina sahip farkli
tipte matris polisakkaritler de bulunur. Hemiseliiloz, ksiloglukanlar, ksilanlar,
glukomannanlar ve karisik baglantili glukanlar; hemiseliilozlar olarak gruplandirilir.
Ramnogalakturonan I, II, Glukuronik asit, Galakturonik asit ve homogalakturonan gibi
pektik polisakkaritler, mimariyi giiglendirmek i¢in ¢esitli hiicre duvari molekiilleri ile
etkilesime girdikleri birincil hiicre duvar1 gelisimi sirasinda daha fazla bulunur
(Cosgrove, 2018a; Heinze, 2016). Bugiine kadar hiicre duvart diizenegini ve
molekiillerin paketlenmesini agiklayan ii¢ ag i¢eren bir hiicre duvart mimarisi modeli
onerilmistir (Meents vd., 2018). U¢ ag modeli, toplu olarak hiicre duvari iskeletinin
olusturulmasina katilan (a) seliiloz-ksilan, (b) pektin-kalsiyum (c) protein-fenolik
diizenlemeleri olusturur. Kalsiyum kopriileri ile karakterize edilen pektin polisakkarit
ag1, fenolik bilesiklerin ve yapisal proteinlerin g¢esitli etkilesimlerle ¢apraz
baglanmasiyla iiclincii protein baglanma agin1 gostermektedir. Bu ii¢ ag birlikte bir

hiicre duvarinin genel yapisini olusturur (Sekil 1.1) (Yaqoob vd., 2020).

Seliiloz-Ksilan sandvigi

Daha once bildirilen hiicre duvart modeli, seliilloz zincirlerinin dogrudan birbirine
bagli olmadigin1 gosterdi; bunun yerine diger polisakkaritler araciligiyla birbirlerine
baglanirlar. Bu model artik kabul edilebilir degildir ve hiicre duvart aginin alternatif
bir gosterimi, tanimlanmis tek bir ksiloglukan tabakasi yoluyla potansiyel olarak
birbirine yapistirilmis seliiloz mikrofibrillerinin oldugunu gostermistir (Cosgrove,
2015, 2016). Ksiloglukanlarin (XyQG) uzunluklari, seliiloz mikrofibrilleri arasindaki
bosluklardan daha uzundur. Bu nedenle, siki ylizey yapigmasiyla seliiloz fibrillerini
birbirine baglayan bu uzun polisakkaritler ile bitisik seliiloz mikrofibrilleri ¢apraz

baghdir (Meents vd., 2018).

Kalsiyum képriileri aracihigiyla pektin polisakkarit ag:

Pektin polimerleri, sirasiyla metil-esterlestirme ve diferansiyel esterlestirme ile

dallanmis ve dallanmamis molekiillerin alternatif bloklarina sahiptir. Esterlesmemis
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bloklar, kalsiyum kopriileri araciligiyla bir araya gelir ve jel kivamint korumak i¢in
baglant1 bolgeleri olusturur (Yang ve Wang, 2016). Pektin polisakkaritlerinin
olusturdugu bir kalsiyum ve asit jeli agidir. Diisiik esterli pektinler kalsiyum bazl
jeller olustururken, yiiksek oranda esterlenmis pektinler genellikle siikrozdan olusur
ve asidik jeller olusturur. Jelin toplam boyutu kalsiyum konsantrasyonuna baglidir.
Bolgedeki diisiik kalsiyum seviyeleri, yeterli kalsiyum iyonu baglayan iki veya ii¢
zincirden olusur. Bu nedenle, kalsiyum varligi hiicre duvar1 mimarisinde jel

yogunlugunu biiyiik 6lciide etkiler (Somssich vd., 2016).

Yapisal proteinler ve fenolik bilesikler agi

Fenolik proteinin pektin polimerleri ile capraz baglanmasi, yukaridaki aglar
aracilifiyla i¢ ige gegen bir ¢ozgii ve atki yapisina yol acar. Fenolik bilesikler, hiicre
duvar bilesenlerinin yaklasik %2'sini olustururken yapisal proteinler, hiicre duvari

kuru kiitlesinin %2-10'unu olusturur (Voxeur ve Hofte, 2016).

proteinler Yiizey adezyon
Galakturonik ¢ Hidrojen bag)
asit < ‘g & Peptit bag
e, o «++ | Kovalent bag
Yapsial "~ | Elektrostatik
proteinler ~ Ca++ koprilleri
. Iyonik etkilesim

Sekil 1.1 Ug ag mimarisine sahip bir hiicre duvar1 modeli (Yaqoob vd., 2020).

CW, gelisim sirasinda hiicre farklilagsmasini ve hiicreler arasi iletisimi kontrol etmede
de dnemlidir. CW'ler saglamlik saglar; ancak genisleme yetenekleri de vardir. Bilylime
diizenleyici aglarla ilgili son arastirmalar, turgor giidiimlii hiicre genislemesinin, bir

mekanosensing geri besleme dongiisii araciligiyla baglanan duvar gevsemesi ile
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sertlesme arasindaki ince ayarli bir dengenin sonucu oldugunu 6ne stirmektedir. Bu
diizenleyici aglar, transkripsiyon faktorlerini ve bitki hormonlarini igerir ve herhangi
cok hiicreli bir organizmada bireysel organlarin biiylimesi ve gelismesi i¢in temel bir
siire¢ olan hiicre boliinmesi ve farklilagsmasi arasindaki denge tlizerinde siki kontrol
saglar. CW mekanik 6zellikleri, biyokimyasal bilesimin yani sira CW polisakkaritleri
arasindaki baglantilarin derecesi ve dogasi kontrol edilerek modiile edilir. Tlging bir
sekilde, duvar uzayabilirligi, potansiyel olarak eser miktarda ksiloglukanin aracilik
ettigi seliiloz-seliiloz temaslarinin yapildigi, biyomekanik sicak noktalar olarak
adlandirilan ayr1 bolgelerde kontrol edilebilir. Selilloz mikrofibrilleri arasindaki bu
nispeten az temas noktasi, hedeflenen duvar genislemesine izin veren karmasik bir

stire¢c olan CW gevsemesinin kilit bolgeleri olabilir (Samalova vd., 2023).

CW polisakkaritleri ve glikoproteinler, protoplast tarafindan sentezlenir ve
transglikosilasyon, kovalent c¢apraz baglanma, hidroliz ve hidrojen baglarinin
yapilmasv/kirilmasi dahil olmak iizere ¢ok sayida modifikasyona tabi tutulduklar
apoplast icine salinir. Bu islemler, yeni duvar malzemesinin olusturulmasina ve
mevcut duvar malzemesinin sikilagsmasina ve gevsemesine katkida bulunur. In vivo
kismi duvar otolizi, bazilar1 ("oligosakkarinler") sinyal verme rollerine sahip olan
oligosakkaritleri serbest birakir. Yeryliziinde en ¢ok bulunan organik kimyasal olan
selilloz, hem dogada (patojenler ve saprofitler tarafindan) hem de biyoteknologlar
tarafindan sindirim i¢in birincil hedeftir, ancak diger duvar bilesenlerinin varlig

nedeniyle genellikle sindirime kars1 sasirtic1 derecede direnglidir (SC Fry, 2003).

Bazi hiicre tiplerinde lignin ve diger bilesikler de bulunabilir. Karbonhidratlar hiicre
duvar kiitlesinin yaklasik %90'im1 ve proteinler dikotiledonlar i¢in yaklasik %10'unu
ve monokotiledonlar i¢in %1'ini olusturur. Hiicre duvari proteinlerinin (Cell Wall
Protein-CWP'ler), duvara bagli yapisal proteinler ve apoplast i¢ine ve hiicre dis1 olarak
salgilananlar gibi salgi yoluna yonelik proteinler oldugu anlasilmaktadir. Klasik
CWP'lerde yaygin olarak bazi Ozellikler bulunur: bu proteinleri endoplazmik
retikuluma (ER) yonlendirmekten sorumlu bir N-terminal ayrilma sinyal peptidi;
proteinlerin salgilanmasini 6nleyen ER retansiyon C-terminal motifi KDEL/HDEL'in
olmamasi ve proteinleri plazma zarinda tutan bir zar-6tesi alanin yoklugudur. Salgi

yolu, proteinleri ER'den vezikiiller halinde paketlendikleri ve hiicre duvarina ve hiicre
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dis1 matrise yonlendirildikleri Golgi aygitina yonlendirir (Calderan-Rodrigues vd.,

2019).

Bitki ekstraseliiler matriksi, biiyiliyen hiicrelerde, notr ve asit polisakkaritler ve kiigiik
yapisal proteinler matrisine gdmiilmiis esnek bir seliiloz mikro-iplik¢ik agindan olusan
hiicre duvar tarafindan domine edilir. Bitki hiicrelerinin genislemesi, hiicre duvari
icindeki yapisal polimerlerin kaymasini gerektirir; bu, ayn1 zamanda, yiiksek turgor
kuvvetlerine dayanacak kadar mukavemeti korumalidir. Her ne kadar hiicre duvari
hidrolazlar1 ve transglikosilazlari, meyve olgunlagsmasi ve organ kesilmesi sirasinda
hiicre duvarmin genislemesinde 6nemli rol oynarlarsa da, hiicre duvari biiyiimesi i¢in
onemi daha az belirgindir (Cho ve Cosgrove, 2000). Koordineli gen regiilasyonu, bitki
hiicrelerinin belirli fonksiyonlarla olgun hiicrelere ¢ogalmasini, genislemesini ve
farklilagsmasin1 ~ saglar. Hiicre biliylimesi boyunca, genler, hemiseliiloz
polisakaritlerinin bir matrisine gémiilii seliiloz mikro-iplik¢iklerinden olusan primer
hiicre duvarinin sertligini gevsetmek igin iglev goren iiriinleri ifade eder. Hiicre duvari
seliiloz mikro-iplik¢ikleri arasinda geri doniisiimsiiz siirlinmeye izin veren bir gen
ailesi olan ekspansinler ad1 verilen hiicre duvari proteinleri sinifin1 kodlar. Bu islem,
mikrofibrillerin hiicre duvari yapisal biitlinliigiinii korurken, birbirlerine gore hareket

etmelerini saglar (Harmer vd., 2002).

1.4  Bitkilerde Ekspansin Gen Ailesi

Ekspansin gen ailesi tiyeleri, ilk olarak biiyliyen salatalik ve diger bitki dokularindan
elde edilen, bitki hiicre duvar1 gevsetici proteinlerdir (K.-M. Jin vd., 2020; Srivastava,
2002). Ekspansin proteinleri, hidrolitik ve enzimatik degisikliklerden bagimsiz olarak,
bitki biiylimesini tesvik etmenin yani sira, asitlige (pH bagimli) bagl olarak bitki
hiicrelerinin genislemesini saglama gorevine de sahiptir (Carey ve Cosgrove, 2007,
Cosgrove, 2000; Georgelis vd., 2015; Hiwasa vd., 2003; Hou vd., 2019; J. F. Jin vd.,
2020; K.-M. Jin vd., 2020; Li vd., 2002; Sane vd., 2007). Bir¢ok kosulda, klasik olarak
oksin ile uyarilmis hipokotiller ve koleoptillerin biiylime durumunda, hiicre
biiylimesinde ve duvar uzayabilirliginde pH'a bagl artis, ekspansinler tarafindan
indiiklenir (Cosgrove, 2021). Bitki ekspansin proteinlerinin hiicre biiyiimesi ve diger

gelisimsel siireclerdeki islevi, duvar gevsemesi, meyve yumusamasi, absisyon, tohum
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¢imlenmesi, mikoriza ve kok nodiilii olusumu, biyotik ve abiyotik stres direnci, polen
tiipii stigmasinin istilas1 ve organogenezi igerir (Carey ve Cosgrove, 2007; Georgelis
vd., 2015; Hiwasa vd., 2003; K.-M. Jin vd., 2020; Li vd., 2002; Sane vd., 2007).
Hipokotiller, kokler, yapraklar ve gen¢ meyvelerden olusan cesitli biiyliyen dokularda
yiiksek miktarda ekspansin mRNA’s1 bulunmaktadir (Hiwasa vd., 2003).

Ekspansinler, 270-275 amino asitten olusur; 20-30 amino asitlik sinyal dizisi ve iki
domain (Domain 1 ve Domain 2) igerir. Glikozit hidrolaz45 (GH45) (yesil/mavi, sol,
Sekil 1.2) ailesi ile ilgili N-terminali (PFO1357) alt1 sarmalli ¢ift psi B-varil D1
domainidir. Domain 1; korumal1 histidin- fenilalanin -aspartik asit motifini (His- Phe
-Asp, HFD) iceren N-terminal domainidir (~15 kDa ). Grup-1 ¢imen poleni ile ilgili
C-terminali B-sandvi¢ seklinde katlanan D2 domainidir (Samalova vd., 2022).
Domain 2; C-terminal domainidir (~10 kDa ) ve c¢imen grubu polen alerjenleri
(PF03330) ile iliskilidir ve karbonhidrat baglama modiili (CBM) ailesi 63'e
(kirmizi/turuncu, sag, Sekil 1.2) benzer (Hou vd., 2019). Ek olarak, ekspansin multigen
ailesi 4 alt aileye ayrilir: o (alfa)-expansin (EXPA), B (beta)-expansin (EXPB),
expansin benzeri alfa (EXLA) ve expansin benzeri beta (EXLB). a-ekspansin (EXPA)
ve B-ekspansin (EXPB) proteinleri iki biiyiik alt aile iken, ekspansin benzeri A ve
ekspansin benzeri B iki kii¢lik alt aileyi olusturur. EXPA ve EXPB, hiicre duvari
gevseme aktivitesinden sorumludur ve HFD motifini igermektedir (Che vd., 2016;

Chen vd., 2016; Cosgrove, 2005; Shin vd., 2005).

Domain 1 (D1), altt sarmalli ¢ift psi B-varil kivrimina sahip olan ve ¢ok cesitli
mikroplarda bulunan bir aile olan glikozil hidrolaz 45’e (GH45) benzer (DPBB-¢ift
psi beta varil) (PF01357), 45 glikozit hidrolazlar (GH45) ailesi ile yiiksek homolojiye
sahiptir. Yani, ekspansin D1 domaini, GH45 katalitik bdlgesinin bazi 6zelliklerini
karakteristik olarak korur, ancak normal olarak GH45 katalitik baza karsilik gelen
hidrolitik aktivite i¢in gerekli olan kritik Asp'den yoksundur. Ayrica, disiilfit
baglariin olusumu ile ilgili olabilecek sistein bakimindan zengindir (K.-M. Jin vd.,

2020; Samalova vd., 2022).

Domain 2 (D2), 120-135 amino asit kalintisindan olusan, B-sandvi¢ kivrimli bazi

karbonhidrat baglama modiillerine (Carbonhydrate Binding Modules-CBM'ler)
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benzeyen, ancak kendine 6zgii B iplikcikli katlanma diizenine sahip bir B sandvi¢
katlanmaya sahiptir. Bu aminoasit dizisi korunur ve mikro ortami pH'daki
degisikliklere son derece duyarli olan triptofan agisindan zengindir (K.-M. Jin vd.,
2020). CBM'ler siklikla, polisakkarit hidrolazlarinin katalitik bolgeleriyle baglantilidir
ve esnek bir baglayici ile liyazlari olusturur, etkinliklerini hedefleme ve yakinlik
etkileriyle kuvvetlendirir (Georgelis vd., 2015). Domain 2 (D2) ek rollere sahip
olmasina ragmen, esas olarak substrat baglama 6zelliklerinden sorumludur. D2'nin, A
tipi bir selilloz baglanma alanina benzer Ozelliklere sahip oldugu gdosterilmistir

(Nikolaidis vd., 2014).

Sekil 1.2 EXPA'nin AlphaFold algoritmasi tarafindan belirlenen yapisi (A. thaliana
EXPAT)(Samalova vd., 2022)

EXPA ve EXPB familyalarindaki ekspansinler, seliilloz mikro-iplik¢ikleri arasindaki
baglantiy1 zayiflatir, hiicrelerin i¢ turgor basinci tarafindan iiretilen duvar stresine
cevaben birbirlerini gegmelerini veya 'stirlinmelerini' ve duvarin kaybolmasini saglar
(Carey ve Cosgrove, 2007; Seader vd., 2016). N-bagh glikozilasyon motifleri
genellikle EXPA dizilerinde bulunmaz, ancak EXPB dizilerinde bulunur. EXPA ve
EXPB alt aile {iyeleri, hiicre duvar1t modifikasyonu ile ilgili ¢esitli bitki biiylimesi ve
gelisim siireglerinde hareket eder (Fan vd., 2023). Her iki tip de hiicre uzamasina ve
hiicre duvar1 modifikasyonunun gelisimsel siireglerine dahil olsa da, belirgin farkl
rolleri vardir. EXPA'lar ksilem gelisiminde, yaprak primordia olusumunda ve meyve
olgunlagmasinda islev goriirken, EXPB'ler iireme fazlarinda, 6zellikle polen tiipiiniin
uzamasina etki eder. Bununla birlikte, baz1 misir EXPB'leri vejetatif organlarda da
ifade edilirken, bazi piring EXPB'leri internod uzamasi i¢in kritik 6neme sahiptir (Shin
vd., 2005). EXLA ve EXLB’nin biyofiziksel fonksiyonlar1 heniiz karakterize
edilememistir. EXLA ve EXLB ekspansin siiper ailesine aittir ¢iinkii bunlarin domain

yapilar1 ve dizileri EXPA ve EXPB proteinleri ile benzerdir (Seader vd., 2016).
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a-ekspansinlerin (EXPA), monokot ve dikot angiospermler, gymnospermler ve egrelti
otlar1 dahil olmak {izere bircok tiirde hiicre duvari biiylimesini tesvik ettigi
bulunmustur (Harmer vd., 2002). EXPA temel olarak dikotiledon bitkilerde ve
Poaceae familyasi harig bazi tek ¢eneklilerde bulunur (Fan vd., 2023; Wang vd., 2023).
EXPA’lar, polisakkaritler, 6zellikle ksiloglukan-seliiloz arasindaki hidrojen (asagida
gosterilmigtir “’...... >’) baglariin kirilmasini katalize eden ve bdylece yumugsamay1
destekleyebilen duvar proteinleridir. Bununla birlikte, hidrojen bagi kirilmasi tersine

cevrilebilir ve denge giiclii bir sekilde H-bag1 olusumu lehinedir:

ksiloglukan + seliiloz <+— —> ksiloglukan....... seliiloz

Katalizorler denge konumunu etkilemez. Bu nedenle alfa ekspansin, yalnizca bir
faktor ile (pektinlerin sismesi veya turgor) ayrilmis polisakkarit alanlarini birbirinden
uzaklastirarak ayrilmalarini kalici hale getirirse net polisakkarit ayrimina yol agabilir

(Stephen Fry, 2003).

Beta ekspansin (EXPB) olarak adlandirilan expansinlerin ikinci alt ailesi, baslangicta
polen alerjenleri olarak kabul edilmistir ve daha sonra dizi benzerligi ve ekspansin
benzeri ¢imen dokularindaki hiicre duvar1 gevsetmesi aktivitesinin temelinde bir grup
ekspansin olarak tanimlanmistir (Choi vd., 2006). EXPB ailesi agirlikli olarak
bugdaygiller gibi monokotiledon bitkilerde bulunur (Fan vd., 2023; K.-M. Jin vd.,
2020). B ekspansinler, biliyliyen dokularin hiicre duvarlarinda ¢ok diisiik protein
seviyelerinde birikirler, bilinen tek istisna, yiiksek seviyelerde biriken ot polenidir. Bu
polen proteinleri, farkli B-ekspansinlerin bir alt kiimesidir ve ayrica immiinolojide
¢imen polen alerjenleri olarak da bilinir (Cosgrove, 2021). insan niifusunun biiyiik bir
boliimiinde giiclii saman nezlesi ve mevsimsel astima sebep olmaktadirlar. Polen [3-
ekspansinlerin gevsetme etkisi, bitki hiicresi duvarlarini birbirine baglayan polimerik
yapigkan (orta lamel) seciciligi ile ¢im hiicresi duvarlari i¢in segicidir. Hiicre duvari
yayillmasina neden olmasinin yani sira, bu proteinler orta lamelleri ¢oziindiiriir ve
hiicre ayrilmasimi kolaylastirir; bdylece polen tiipiiniin ¢im dokularinin maternal
dokularindan istila edilmesine yardimci olur (Georgelis vd., 2015). Ayrica bir diger
biyolojik etkisi, stigmayr yumusatmak ve polen tiipliniin anne dokusundan oviile

ulasmasin1 hizlandirmak olabilir (K.-M. Jin vd., 2020). Ancak, dikkat ¢ekici bir
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sekilde, dikotiledon bitkilerde hiicre duvarlari {izerinde gevsetici etkisi yoktur veya

¢ok azdir (Georgelis vd., 2015).

1.5  Diger Tiirlerde Ekspansin Gen Ailesi

Ekspansinler, incelenen tiim kara bitkisi tiirlerinde mevcuttur ve tek hiicreli yesil
alglerde, mantarlarda ve bakterilerde de ilgili genler tanimlanmistir (Seader vd., 2016).
Ekspansinler tiim bitki tiirlerinde mevcut olmasina ragmen yiiksek oranda adapte
olmus su tiirlerinde bir miktar gen kayb1 gozlemlenebilmektedir (Hepler vd., 2020;
Samalova vd., 2022). Bitki ekspansinleri ile bakteriyel ekspansinlerin endoglukanlari
ve seliiloz baglanma alanlar1 arasinda benzerlik tespit edilmistir. Bu benzerlik, daha
once tarif edilen tiim ekspansinlerde mevcut olan iki domain yapisini igeren bir misir
polen ekspansinin kristalografik yapist ile dogrulanmistir (Armijos-Jaramillo vd.,
2018; Seader vd., 2016). Bu yapisal benzerlikler ve ekspansinlerin Viridiplantae
disindaki seyrek filogenetik dagilimi, muhtemelen yatay gen transferinin bir sonucu
olarak bakteri, mantar ve protistada bulunmasini saglamaktadir. Bununla birlikte,
CW'lerinin yapisal bir bileseni olarak selilloz kullanan tiim okaryotik
mikroorganizmalarda bu genlerin varlig1, ekspansinlerin kara bitkilerinin evriminden
cok Once eski deniz mikroorganizmalarinda evrimlestigini diistindiiriir (Chase vd.,

2020; Samalova vd., 2022).

Ekspansin benzeri proteinler, bakterilerde, 6zellikle Proteobacteria ve Actinobacteria
phyla'da, dort farkli ekspansin benzeri X alt grubuna kiimelenerek bulunmaktadir
(Armijos-Jaramillo vd., 2018). Toprak bakterisi Bacillus subtilis'ten elde edilen
ekspansin benzeri protein BSEXLX1 son zamanlarda 6zel ilgi géormiistiir. BsSEXLX1,
ozellikle bakterilerde bitki ekspansinlerinin heterolog ifadesinin elde edilmesindeki
zorluklar nedeniyle, ekspansinlerin yapi-islev iliskisini ortaya ¢ikarmayi amaglayan
cesitli calismalarda kullanilmistir. BSEXLX1, niteliksel olarak beta ekspansinlere
benzer bitki hiicre duvar1 uzantisi sergiler, seliiloz zayiflatma aktivitesine sahiptir ve
seliilaz ile seliiloz bozunmasini arttirir. Buna gére BsEXLX1; D1 ve D2 domainlerinin
birbiriyle temas ettigi ve kisa bir baglayici ile baglandig: bitki ekspansinleri ile ayni
iki domain yapisin sergiler. D1 domaini, 45 glikozil hidrolaz ailesine bir miktar

yapisal benzerlik gosterir, ancak katalitik aktiviteden yoksundur. Varsayilan
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karbonhidrat baglama yiizeyi, hiicre duvarlarindaki aktivite icin 6nemli olan
polar/yiiklii kalintilarla doldurulur. immiinoglobulin benzeri bir domain olan D2
domaini, 63 ailesinin (CBM63) bir A tipi karbonhidrat baglama modiilii olarak kabul
edilmistir. Bu sekilde D2, kristal seliilozu tanimaya uygun, diiz bir aromatik yiizey
sergiler. Ekspansin domainlerinin her birinin islevsel yonleri, ayr1 ayr1 D1 ve D2
domainleri ve es zamanli olarak serbest olan D1 ve D2, bozulmamis BSEXLX1
ekspansin tarafindan goriintiilenen aktiviteler Olgiilerek ele alinmistir. Sonuglar
yalnizca dokunulmamis ekspansinin aktif oldugunu gostermektedir ve bu da,
ekspansin aktivitesi elde etmek i¢in her iki ekspansin domaininin baglanmasi
gerektigini gostermektedir. Ayrica, D2 domaini ve bozulmamis ekspansin, seliiloza ve
tiim hiicre duvarlarina ayni1 baglanma kapasitesini gostererek, substrat baglanmasinin

D2'nin birincil islevi oldugunu gdstermektedir (Silveira ve Skaf, 2016).

Bakteriyel ekspansinler, bitki patojenleri veya bitkilerde dogal olarak yasayan
bakteriler gibi bitkilerle etkilesime girdigi bilinen tlirlerde bulunmustur. Escherichia
coli (E. coli) konak ekspresyon sistemlerinde bitki genislemesinin heterolog
ekspresyonu, cok diisiik ve verimsiz ekspresyon seviyelerine neden olur. Bununla
birlikte, bakteriyel ekspansinlerin ekspresyonu genellikle yiiksek protein verimleri ile
sonuglanir, bu da ekspansinleri biyokiitle bozunma calismalar1 ve uygulamalar i¢in
yiiksek 1lgi cekici kilar (Artzi vd., 2016). Ayrica, lignoseliilozik biyokiitle bozunma
alaninda kullanilabilecek bir 06zellik olan seliillaz aktivite arttiric1 olarak islev
gordiikleri gosterilmistir (Armijos-Jaramillo vd., 2018). Dogada bitki mikrop
etkilesimlerine yardimci olan ¢esitli bakteri ve mantarlardan elde edilen ekspansinler,
biyokiitlenin alternatif yakitlara doniistiiriilmesinde daha fazla kullanilan lignoseliiloz
bozunmasini kolaylastirmak i¢in endiistriyel uygulamalarda siklikla kullanilmaktadir

(Samalova vd., 2022).

1.6  Ekspansinlerin Hiicre Duvarmma Etki Mekanizmas1 ve Biyokiitle

Olusumuna EtKisi

CW'in mekanik 0Ozellikleri, ekspansinler, glukanazlar, pektin metilesterazlar,
kalsiyum iyonlar1 ve digerleri dahil olmak {izere cesitli bilesenler tarafindan

diizenlenir. Endoglukanazlar ve diger enzimler tipik olarak seliiloz ve diger CW
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molekiilleri arasindaki baglantilarin sayisini azaltirken daha zayif ve kirilgan bir
duvara yol agmaktadir. Bu tiir biyomekanik modifikasyonlar ayirt edilmelidir. Bu
nedenle, biiyliimenin zamanlamasi ve yeri, CW'nin mekanik 6zelliklerinin mekansal ve

zamana 0zgii modifikasyonu tarafindan kontrol edilir (Samalova vd., 2022).

Mekanik olarak, ekspansin aracili CW gevsemesi ne polisakkarit hidrolitik aktiviteyi
ne de CW'nin bilesiminde degisiklikleri gerektirir; bunun yerine, ekspansinlerin,
selilloz ve c¢evredeki CW matrisinin bilesenleri, biiyiik olasilikla ksiloglukanlar
arasindaki kovalent olmayan baglar1 bozmasiyla duvar gerilimlerini gevsetmesi ve
turgor kaynakli genislemeye izin vermesi ile ger¢eklesir. Hiicreler arasi1 duvar bileseni
gevsemesini diizenleyip seliiloz mikrolifleri ile hemilifleri arasindaki hidrojen
baglarini kirarak hiicre duvari esnekligini arttirir (Fan vd., 2023; Samalova vd., 2023;
X. Xu vd., 2023). Ekspansinler, asidik pH’da optimum seviyeye ulasirlar ve eylemleri,
'asit biliylimesi' mekanizmast ile ilgili olup; ayrica olgunlasan meyvelerin

yumusamasina da katkida bulunabilirler (SC Fry, 2003).

Hiicre dist matris ile hiicrelerin biyomekanik etkilesimlerinin, hayvan modellerinde
hiicre kaderinin spesifikasyonunun 6nemli bir diizenleyicisi oldugu gdosterilmistir.
Bitkilerde, CW mekanigindeki degisiklikler, bir dizi biyomekanik model tarafindan
tahmin edildigi gibi, biiylime ve gelismenin itici giiciidiir. Ayrica, CW gevsemesine
aracilik etmenin yani sira ekspansinler, CW yeniden modellemesini diizenleyerek
CW!'lerin viskoelastik 6zelliklerini kontrol etmektedir. Muhtemel ksiloglukan katkis1
(gr1) ile yanal olarak birbirine baglh yiik tasiyan seliiloz mikrofibril (CMF) aginin
baglanmasi iizerine, ekspansinler, CW siirtinmesi yoluyla CW genislemesini indiikler.
Ekspansinler, ksilan ve/veya pektine baglanma yoluyla veya degisen CW
biyomekanigine bir yanit olarak transkripsiyonel geri besleme diizenlemeleri yoluyla
CW yeniden modelleme enzimlerine miidahale ederek, CW yeniden modellemeye de
katkida bulunabilir (Sekil 1.3). Bu, ekspansinleri, karmasik bir diizenleyici mekanizma
yoluyla CW biyomekanik oOzelliklerini kontrol eden bitki gelisiminin 6nemli
modiilatorleri olarak gosterir (Samalova vd., 2022; Samalova vd., 2023). Bu siireg,
pamuk, keten ve rami gibi lif iiretimi i¢in kullanilan bitkiler de dahil olmak tizere
bircok bitkide biiyiime ve gelisme i¢in 6nemlidir. Pamuk ve keten gibi bitkilerde

ekspansinlerin, tek tek hiicrelerin uzamasini ve kalinlasmasini tegvik edip daha uzun
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ve daha giiglii liflere yol agarak lif gelisiminde rol oynadigina inanilmaktadir (Wang

vd., 2023).

YENIDEN MODELLEME
SURUNME/KAYMA

TRANSKRIPSIYON A

Sekil 1.3 Ekspansinler ile hiicre duvarinin yeniden modellenmesi (Samalova vd., 2022)

1.7  Biyolojik Veritabanlari

Mevcut biyolojik veri miktarinda son yillarda yiiksek bir artis goriilmektedir. Giderek
daha fazla genom dizilenmekte olup anotasyon ve protein ve gen etkilesimi verileri
birikmektedir. Biyolojik veritabanlari, bu verileri yonetmek ve erisilebilir kilmak i¢in
Oonem arz etmektedir. Veritabanlari, igerdikleri verilere bagli olarak farkli islevleri

yerine getirmektedir (Stein, 2003).

Biyolojik veritabanlari biyoinformatikte merkezi bir rol oynamaktadir. Bilim
adamlarina, giderek daha genis bir organizma yelpazesinin genomik dizileri de dahil
olmak {izere, biyolojik olarak ¢ok cesitli verilere erisme firsati sunmaktadirlar.
GenBank, UCSC Genom Tarayicist ve Ensembl gibi ana dizi veritabanlar1 genel
bilgilere sahip veritabanlaridir. WormBase, Arabidopsis Bilgi Kaynagi (TAIR) ve
Mouse Genome Informatics (MGI) model organizma veritabanlaridir. insanda
Cevrimi¢i Mendel Kalitimi1 (OMIM), Protein Veri Bankasi1 (PDB), MetaCyc ve Kyoto
Genler ve Genomlar Ansiklopedisi (KEGG) gibi dizi merkezli olmayan veritabanlari

da bulunmaktadir (Baxevanis ve Bateman, 2015).
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Mouse Genome Informatics (MGI); niikleotit ve protein dizileri, molekiiler
fonksiyonlar, fenotipik varyantla, haritalama verileri ve ifade modelleri ile ilgili

bilgiler igermesi bakimindan zengin bir veri tabanidir (Shaw, 2016).

WormBase; Caenorhabditis elegans organizmasi igin 6zel bir veri tabanmidir ve dizi
bilgisine ek olarak noral baglanti ve ifade modellerini icermektedir (Schwarz ve

Sternberg, 2006).

Arabidopsis Bilgi Kaynagi (TAIR) veritabani; gen ifadesi, mutant fenotipler,
germplazmalar, klonlar, genetik belirtecler, biyokimsayal yolaklar ve genetik ve
fiziksel haritalar gibi bilgileri igeren Arabidopsis biyolojisinin tiim yonlerine ayrilmis

model organizma veritabanidir (Sekil 1.4) (Lamesch vd., 2010).
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Sekil 1.4 TAIR veritabani.

Sican Genom Veritaban1 (RGD); genler, suslar, kantitatif Ozellikte lokus,
polimorfizmler, ontolojiler, haritalar ve homologlar hakkinda bilgi i¢ceren kapsaml1 bir

veritabanidir (Laulederkind vd., 2012).

Kyoto Genler ve Genomlar Ansiklopedisi (KEGG), ekspresyon verilerinin
modellenmesinde ve iist diizey hiicresel siireclerin anlasilmasinda pratik kullanima
sahip biyokimyasal yolaklarin incelenmesinde yaygin olarak kullanilan bir veri

tabanidir. Milyonlarca gen ve protein dizisi igerir. Bulunan dizi tiim hiicre ile
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kiyaslanabilir. Metabolik yolaklari, hiicre dongiisiinii, hiicre taginimi gibi siirecleri
grafiksel gosterimlerle ortaya koymaktadir. Kimyasal bilesikler, enzim molekiilleri ve
enzimatik reaksiyonlar hakkinda bilgi alinabilir. KEGG, 16 veritabanini i¢eren entegre

bir veritabanidir (Sekil 1.5) (Tanabe ve Kanehisa, 2012).
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Sekil 1.5 KEGG veritabani.

Drug (Target)
Antimicrobials

DBEGET/LinkDE

GabiPD, Alman Bitki Biyolojik Sisteminin Genom Analizi (GABI) girisiminin bir
pargasi olarak kurulmus biitiinlestirici bir bitki “omik™ veritabanidir. Farkli "omik"
disiplinlerden  gelen veriler entegre edilmekte ve etkilesimli olarak
gorsellestirilmektedir. Proteomik, proteinlerin ¢eviri sonrast modifikasyonunun ve
islevinin tanimlanmasina yonelik ¢aligmalara yardimei olan veriler ve araglarla temsil
edilmektedir. Anlamlandirilmis 2D elektroforez-jel goriintiileri, Arabidopsis thaliana
ve Brassica napus'un farkli dokularinda ifade edilen protein setlerini incelemek i¢in

sunulmaktadir (Sekil 1.6) (Usadel vd., 2012).
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Sekil 1.6 Gabi-PD veritabani

1.8  Web Tabanh Veri Tabam Olusturmada Kullamilan Yapilar

1.8.1 Asp.net ve MVC (Model-View-Controller) Yapisi

1.8.1.1 AKktif sunucu sayfalari (active server pages, ASP) ve ASP.NET

Microsoft'un web gelistirmeye ilk yaniti, her fiziksel dosyanin web sitesindeki bir
sayfaya karsilik geldigi, kod ve isaretlemenin tek bir dosyada birlikte yazildigi bir
betik dili olan Active Server Pages (ASP) oldu. ASP'nin sunucu tarafi komut dosyasi
olusturma yaklasimi oldukga popiiler hale geldi ve birgok web sitesi bundan ¢ikti. Bu
sitelerin bir kism1 giiniimiizde de ziyaretcilere hizmet vermeye devam etmektedir.
Ancak bir siire sonra gelistiriciler daha fazlasini istedi. Gelistirilmis kod yeniden
kullanimi, endiselerin daha i1yi ayrilmasi ve nesne yonelimli programlama ilkelerinin
daha kolay uygulanmas1 gibi 6zellikler istediler. 2002 yilinda Microsoft, ASP.NET"i

bu endiselere bir ¢6ziim olarak sundu.
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ASP gibi, ASP.NET web siteleri de web sitesindeki her sayfanin fiziksel bir dosya
(Web Formu olarak adlandirilir) bigiminde sunuldugu ve bu dosyanin adi kullanilarak
erisilebildigi sayfa tabanl bir yaklagima dayanir. ASP kullanan bir sayfanin aksine,
bir Web Formlar1 sayfasi, web igerigini iki farkli dosyaya bolerek kod ve isaretleme
arasinda bir miktar ayrim saglar: biri bigimlendirme i¢in, digeri kod i¢indir. ASP.NET
ve Web Formlari1 yaklasimi, gelistiricilerin ihtiyaglarina yillarca hizmet etti ve bu,
bircok .NET gelistiricisi i¢in tercih edilen web gelistirme cercevesi olmaya devam

etmektedir (Chadwick vd., 2012).

ASP.NET MVC, genel Model Goriinlimii Denetleyici modelininin etkinligini ve
diizenliligini kullanan, Microsoft'un popiiler ve olgun .NET Framework'ii lizerine inga
edilmis web uygulamalar1 olusturmaya yonelik bir ¢ercevedir. Geleneksel ASP.NET
Web Formlarina eksiksiz bir alternatiftir ve en kiiclik Web gelistirme projeleri disinda
tiimii i¢in 6nemli avantajlar saglar. ASP.NET MVC, sayfa tabanli mimariyi tamamen
terk eder ve bunun yerine Model-View-Controller (MVC) mimarisine giivenir.
ASP.NET MVC, 6nceki ASPnin yerine gecen ASP.NET Web Forms'tan farkli olarak,
hicbir sekilde mevcut Web Forms Framework'liin yerini almaz. Tam tersine, hem
ASP.NET MVC hem de Web Forms uygulamalari, her iki ¢ercevenin de oldukca
yogun bir sekilde yararlandigi ortak bir web API saglayan ortak ASP.NET Framework
tizerine insa edilmistir (Chadwick vd., 2012; Freeman, 2014; Galloway vd., 2012).

Model-Goriintiilleme-Denetleyici (MVC) yapisi

Model-View-Controller (MVC), uzun yillardir bilgisayar biliminde énemli bir mimari
kalip olmustur. Ik olarak 1979'da Thing-Model-View-Editor olarak adlandirilan bu
program, daha sonra Model-View-Controller olarak basitlestirildi. Xerox PARC'daki
Smalltalk projesinden dogmustur ve burada bazi eski GUI uygulamalarini
diizenlemenin bir yolu olarak tasarlanmistir. Orijinal MVC modelinin bazi ince
ayrintilari, ekranlar ve araglar gibi Smalltalk'a 6zgii kavramlara bagliydi, ancak daha
genis kavramlar, uygulamalar i¢in hala uygulanabilir ve 6zellikle Web uygulamalari

icin ¢ok uygundur (Freeman, 2014; Galloway vd., 2012).
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MVC uygulamasi ile etkilesimler, goriiniimiin durum bilgisinin olmadiginin
varsayildigi, kullanici eylemleri ve goriinim giincellemelerinden olusan dogal bir
dongiiyt takip eder. Bu, bir Web uygulamasinin temelini olusturan HTTP isteklerine
ve yanitlarma c¢ok 1iyi uymaktadir. Model-Goriinlim-Denetleyici modeli, bir
uygulamanin ayr1 ayrit boliimleri arasinda siki izolasyonu tesvik eden bir mimari
kaliptir. Bu izolasyon, baglantilarin ayrilmasi veya daha genel bir ifadeyle "gevsek
baglant1" olarak bilinir. MV C baglantilarin ayrilmasini zorunlu kilar; etki alan1 modeli
ve denetleyici mantigi, kullanici arabiriminden ayrilmistir. MVC'nin ve dolayisiyla
ASP.NET MVC cergevesinin neredeyse tim yonleri, bir uygulamanin farkli
boliimlerini birbirinden izole tutma hedefiyle yiiriitiiliir. Ornegin, veri erisim mantigimni
goriintiileme mantigindan ayirma gibi islemi web uygulamalarina son derece iyi
uygular. Bu, bir web uygulamasinda, HTML karmasasinin uygulamanin geri
kalanindan ayr1 tutuldugu anlamina gelir, bu da bakim ve testi daha basit ve kolay hale
getirir. Tanitildigindan beri diizinelerce cer¢evede kullanilmistir. MVC, Java ve
C++'ta, Mac'te ve Windows'ta ve kelimenin tam anlamiyla diizinelerce g¢ercevenin
icinde bulunmaktadir (Chadwick vd., 2012; Freeman, 2014; Galloway vd., 2012).
Uygulamalar1 zayif baglantilarla birlestirilmis bir sekilde tasarlamak, hem kisa hem de

uzun vadeli bir dizi fayda saglar. Bu faydalar su sekildedir:

Gelisim

Bireysel bilesenler dogrudan diger bilesenlere bagl degildir, bu da bunlarin izole
olarak daha kolay gelistirilebilecegi anlamina gelir. Bilesenler ayrica kolayca
degistirilebilir veya ikame edilebilir, boylece bir bilesendeki komplikasyonlarin

etkilesime girebilecegi diger bilesenlerin gelisimini etkilemesi onlenir.

Test Edilebilirlik

Bilesenlerin gevsek baglantisi, test uygulamalarmin "iiretim" bilesenleri yerine
gecmesini saglar. Bu, veritabani ¢agrilar1 yapan bileseni basitge statik veri dondiiren
bir bilesenle degistirerek, Ornegin bir veritabanina cagri yapmaktan kacinmayi

kolaylastirir. Bilesenlerin sahte temsillerle kolayca degistirilebilmesi, test siirecini
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biiyiik dl¢tide kolaylastirir ve bu da sistemin giivenilirli§ini zaman i¢inde biiyiik 6l¢iide

artirabilir.

Bakim

Yalitilmig bilesen mantig1, degisikliklerin tipik olarak az sayida bilesene, genellikle
yalnizca bir bilesene yalitildigr anlamina gelir. Degisiklik riski genellikle degisikligin
kapsamuyla iliskili oldugundan, daha az bileseni degistirmek iyi bir seydir (Chadwick
vd., 2012).

MVC modeli, bir uygulamanin kullanic1 arayiiziinii (user interface, Ul) ii¢ katmana
ayirir: Model, Goriiniim ve Denetleyici. Bu katmanlarin her birinin sorumlu oldugu
cok oOzel bir isi vardir ve -en Onemlisi- diger katmanlarin islerini nasil yaptigryla
ilgilenmez. MVC mimarisinin her bir parcasi iyi tanimlanmistir ve kendi kendine
yetmektedir. Parcalarin her biri arasinda net bir ayrimin bulunmasi, uygulama ne kadar
biiylik olursa olsun, bakimi daha kolay olacak ve kullanim émrii boyunca uzatilacaktir

(Chadwick vd., 2012; Freeman, 2014; Galloway vd., 2012).

Model (M, Model)

Modeller, uygulamanin i¢inde ¢alisti§i evrenin tanimidir. Kullanicilarin birlikte
calistig1 verileri igerir veya temel is mantigini temsil eder. Uzerinde ¢alisilan verileri
ve verilerin nasil degistirilip manipiile edilebilecegine iliskin is kurallarin1 agiklayan
bir dizi siftir. Bunlar, yalnizca goriiniimler ve denetleyiciler arasinda aktarilan
verileri temsil eden basit gériiniim modelleri olabilir veya bir is alanindaki verileri ve
bu verileri islemek i¢in islemleri, doniisiimleri ve kurallar1 iceren etki alan1 modelleri
olabilirler. Modeller, bir etki alan1 varliginin 6zelliklerini ve davranisini1 kapsar ve
varlig1 tamimlayan ozellikleri ortaya ¢ikarir (Chadwick vd., 2012; Freeman, 2014;
Galloway vd., 2012).

Modeller ayni zamanda sorumlu olmadiklar1 seylerle de tanimlanir: modeller,
kullanict arayiizlerinin olusturulmasi veya isteklerin islenmesiyle ilgilenmez; bunlar,
goriiniimlerin ve denetleyicilerin sorumluluklaridir. Goriiniimler, sadece modelin

Ogelerini kullaniciya gostermek i¢in gereken mantigi icerir. Modelle ilgili dogrudan
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farkindaliklar1 yoktur ve modelle hicbir sekilde dogrudan iletisim kurmazlar.
Denetleyiciler, goriiniimler ve model arasindaki kopridiir; istekler istemciden gelir ve
kullaniciya goéstermek i¢in uygun goriinlimii ve gerekirse model {izerinde

gergeklestirilecek uygun islemi segen denetleyici tarafindan sunulur.

Modeldeki verileri manipiile eden mantik, yalnizca modelde bulunur; verileri
goriintiileyen mantik yalnizca goriinlimdedir ve kullanici isteklerini ve girdileri isleyen

kod yalnizca denetleyicide bulunur (Freeman, 2014).

Goriintiileyici (V, Views)

Modelin bir boliimiinii kullanict arabirimi olarak islemek icin kullanilirlar.
Uygulamanin kullanici ara yiiziiniin nasil goriintiilenecegini tanimlar. Goriiniim, bir
modeli veya modelleri gorsel bir temsile doniistiirmekten sorumludur. Web
uygulamalarinda bu, genellikle kullanicinin tarayicisinda islenecek HTML olusturmak
anlamina gelir, ancak goriiniimler birgok bigimde ortaya ¢ikabilir. Ornegin, ayn1 model
HTML, PDF, XML ve hatta belki bir elektronik tabloda gorsellestirilebilir.
Baglantilarin ayrilmasinin ardindan, goriiniimler yalnizca verileri goriintiilemeye
odaklanmal1 ve kendileri herhangi bir is mantig1 igermemelidir; is mantig1, goriinlimiin
thtiya¢c duydugu her seyi saglamasi gereken modelde kalir (Chadwick vd., 2012;
Freeman, 2014; Galloway vd., 2012).

Denetleyici (C, Controller)

Denetleyici, adindan da anlagilacagi gibi, uygulama mantigin1 kontrol eder ve
goriiniim ile model arasinda koordinator gorevi goriir. Denetleyiciler, goriiniim
araciligiyla kullanicilardan girdi alir, ardindan belirli eylemleri gergeklestirmek igin
modelle birlikte ¢alisarak sonuglar1 goriiniime geri iletir. Gelen istekleri isler, model
lizerinde islemler gergeklestirir ve kullaniciya islenecek goriiniimleri seger.
Kullanicidan gelen iletisimi, genel uygulama akisini ve uygulamaya 6zel mantigi

isleyen bir dizi sinifi i¢erir (Chadwick vd., 2012; Freeman, 2014; Galloway vd., 2012).
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1.8.1.2 MVC'nin ASP.NET uygulamasi

MVC'de denetleyiciler, genellikle System. Web.Mvc.Controller sinifindan tiiretilen C#
siniflaridir. Denetleyiciden tiiretilen bir smiftaki her genel yonteme, ASP.NET
yonlendirme sistemi araciligityla yapilandirilabilir bir URL ile iliskilendirilen bir
eylem yontemi denir. Bir eylem yontemiyle iligkili URL'ye bir istek gonderildiginde,
etki alanit modelinde baz1 islemler gergeklestirmek ve ardindan istemciye
goriintiilenecek bir goriinlim se¢gmek i¢in denetleyici siifindaki ifadeler yiiriitiiliir.
Sekil 1.7, denetleyici, model ve goriiniim arasindaki etkilesimleri gosterir. ASP.NET

MVC Framework, cesitli goriiniim motorlari i¢in destek saglar (Freeman, 2014).

i HTPP
Istek » —_ »  Siireklilik
= Model (genellikle
Ceva A— Desedicyicl odel . iliskisel bir veri
p e EYIC]. Sunum I&b&mnda}
Modeli

Sekil 1.7 Bir MVC uygulamasindaki etkilesimler (Freeman, 2014)

1.8.2  C# Programlama Dili

C# ("See Sharp" olarak telaffuz edilir), basit, modern, genel amagcli, tiir agisindan
giivenli ve nesne yonelimli bir programlama dilidir. Dilin amaci programcinin
tiretkenligidir. Bu amagla, C# basitligi, ifadeyi ve performans: dengeler. Ilk
versiyonundan itibaren bu programlama dilinin bas mimar1 Anders Hejlsberg'dir. C#'1n
kokleri C dil ailesindedir ve bundan dolay1 C, C++ ve Java programlarina benzer bir
dile sahiptir. C#, ECMA International taratfindan ECMA-334 standardi olarak ve
ISO/IEC tarafindan ISO/IEC 23270 standardi olarak standardize edilmistir.
Microsoft'un .NET Framework i¢in C# derleyicisi, bu standartlarin her ikisinin de
uyumlu oldugu bir uygulamasidir. C# dili, platformdan bagimsizdir ve bir dizi
platforma 0zgii ¢alisma zamaniyla caligmaktadir (Albahari ve Albahari, 2022;
Hejlsberg vd., 2010).

C# programlarinin ve kitapliklarinin zaman i¢inde uyumlu bir sekilde gelisebilmesini

saglamak icin C# tasariminda siirim olusturmaya ¢ok Onem verilmistir. Birgok
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programlama dili bu konuya ¢ok az 6nem vermektedir. Sonu¢ olarak, bu dillerde
yazilan programlar, bagimli kitapliklarin daha yeni siirtimleri kullanima sunuldugunda
gereginden daha sik  bozulmaktadir. C# tasariminin  siirim  olusturma
degerlendirmelerinden dogrudan etkilenen yonleri arasinda ayri, sanal ve gegersiz
kilma degistiricileri, yontem asir1 yiikk ¢oziimleme kurallar1 ve acik arabirim iiye

bildirimleri i¢in destek yer almaktadir.

Birkag C# o6zelligi, saglam ve dayanikli uygulamalarin olusturulmasina yardimei
olmaktadir. Degersiz data, kullanilan bellekte kullanilmayan nesneler tarafindan isgal
edilen bellegi otomatik olarak geri almaktadir; istisna isleme, hata algilama ve
kurtarma icin yapilandirilmig ve genisletilebilir bir yaklagim saglamaktadir; ve dilin
giivenli tip tasarimi baglatilmamis degiskenlerden okumayi, dizileri sinirlarinin
Otesinde indekslemeyi veya denetlenmemis tiir atamalar1 gergeklestirmeyi imkansiz

kilmaktadir (Hejlsberg vd., 2010).

Program Yapisi

C#'daki programlar, ad alanlari, tiirler, liyeler ve derlemeler temel organizasyonel
kavramlardir. C# programlar1 bir veya daha fazla kaynak dosyadan olusmaktadir.
Programlar, iiyeleri iceren ve ad alanlar1 halinde diizenlenebilen tiirleri bildirmektedir.
Tur orneklerine siniflar ve arabirimler ornek verilebilir. Uye ornekleri ise alanlar,
yontemler, Ozellikler ve olaylardir. C# programlart derlendiginde, fiziksel olarak
derlemeler halinde paketlenmektedirler. Derlemeler, uygulamalar1 mi1 yoksa
kitapliklart m1 uyguladiklarina bagli olarak genellikle .exe veya .dll dosya uzantisina

sahiptir.

Tiirler ve Degiskenler (Types and Variables)

C#'ta iki gesit tiir vardir: deger tiirleri ve referans tiirleri. Deger tiirlerinin degiskenleri
dogrudan kendi verilerini icerirken, referans tiirlerinin degiskenleri verilerine
referanslar1 saklamaktadir ve nesneler olarak bilinir. Referans tipleriyle, iki degiskenin
ayni nesneye referans vermesi miimkiindiir ve bu nedenle, bir degisken tlizerindeki
islemlerin diger degisken tarafindan referans verilen nesneyi etkilemesi miimkiindiir.

Deger tiirlerinde, degiskenlerin her birinin kendi veri kopyasi vardir ve biri lizerindeki
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islemlerin digerini etkilemesi miimkiin degildir (ref ve out parametre degiskenleri

disinda) (Hejlsberg vd., 2010).

Nesne Yonelimi

C#, nesne yonelimli bir dil olmasina ragmen bilesen yonelimli programlama destegi
de igermektedir. Yenilik¢i yazilim tasarimlari, bagimsiz ve kendi kendini tanimlayan
fonksiyonel paketler gibi yazilim bilesenlerine zamanla daha fazla giivenmektedir. Bu
tiir bilesenlerin anahtari, 6zellikleri, yontemleri ve olaylar1 olan bir programlama
modeli sunmalaridir; bilesen hakkinda bildirimsel bilgi saglayan niteliklere sahiptirler
ve kendi belgelerini dahil ederler. C#, bu kavramlari dogrudan desteklemek igin dil
yapilar1 saglayarak, C#'1 yazilim bilesenlerini olusturmak ve kullanmak i¢in ¢ok dogal

bir dil haline getirmektedir (Hejlsberg vd., 2010).

C#, kapsiilleme, kalittm ve ¢ok bigimlilik iceren nesne yonelimi paradigmasinin
zengin bir uygulamasidir. Kapsiilleme, harici (genel) davranmigini dahili (6zel)
uygulama ayrintilarindan ayirmak i¢in bir nesnenin etrafinda bir simir olusturmak

anlamina gelir. Nesne yonelimli bir bakis agisiyla C#'in ayirt edici 6zellikleri sunlardir:

Birlesik tip sistem

CH#, birlesik bir tiir sistemine sahiptir. int ve double gibi ilkel tiirler dahil tiim C# tiirleri,
tek bir kok nesne tiirlinden miras almaktadir. Bu nedenle, tiim tiirlerde bir dizi ortak
islemler paylasilmaktadir ve herhangi bir tiirdeki degerler istikrarli bir sekilde
saklanabilir, taginabilir ve {lizerinde calistirilabilir. Ayrica, C# hem kullanic1 tanimli
referans tiirlerini hem de deger tiirlerini destekleyerek nesnelerin dinamik tahsisine ve

hafif yapilarin satir i¢i depolanmasina olanak tanir (Hejlsberg vd., 2010).

C#'daki temel yapi tasi, tiir ad1 verilen kapsiillenmis bir veri ve islev birimidir. C#, tiim
tiirlerin nihai olarak ortak bir temel tiirii paylastig1 birlesik bir tiir sistemine sahiptir.
Bu, ister is nesnelerini temsil etsin ister sayilar gibi ilkel tiirler olsun, tiim tiirlerin ayn1
temel islevselligi paylastig1 anlamina gelmektedir. Ornegin, herhangi bir tiirden bir

ornek, ToString yontemi ¢agrilarak bir dizeye doniistiiriilebilmektedir.
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Siniflar ve arayiizler

Siiflar, C# tlirlerinin en temelidir. Sinif, durumu (alanlar) ve eylemleri (yontemler ve
diger fonksiyonel iiyeleri) tek bir birimde birlestiren bir veri yapisidir. Bir sinif, sinifin
nesneler olarak da bilinen dinamik olarak olusturulmus 6rnekleri i¢in bir tanim
saglamaktadir. Siiflar, tiiretilmis smiflarin temel smiflar1 genisletebilecegi ve
Ozellestirebilecegi mekanizmalar olan kalitim ve polimorfizmi desteklemektedir

(Hejlsberg vd., 2010).

Geleneksel bir nesne yonelimli paradigmada, tek cesit bir siniftir. C#'ta, biri ara yiiz
olan birden fazla diger tiir vardir. Ara yliz, veri tutamayan bir sinif gibidir. Bu, ¢oklu
kalitmin yani sira belirtme ve uygulama arasinda bir ayrima izin veren yalnizca

davranisi (durumu degil) tanimlayabilecegi anlamina gelmektedir.

Ozellikler, yontemler ve olaylar

Saf nesne yonelimli paradigmada, tim islevler yontemlerdir. C#'ta yontemler,
ozellikleri ve olaylar1 da iceren yalnizca bir tiir islev iiyesidir. Ozellikler, bir diigmenin
rengi veya bir etiketin metni gibi bir nesnenin durumunun bir pargasini i¢ine alan islev
tiyeleridir. Olaylar, nesne durum degisiklikleri iizerinde islem yapmay1 basitlestiren

islev tiyeleridir.

C# oncelikle nesne yonelimli bir dil olmasma ragmen, islevsel programlama
paradigmasindan da alinti yapmaktadir; o6zellikle, fonksiyonlar deger olarak ele
almnabilir; temsilcileri kullanan C#, islevlerin diger islevlerden deger olarak

iletilmesine izin vermektedir ve C#, saflik icin modelleri destekler.

Islevsel programlamanin 6zii, bildirim kaliplar1 lehine degerleri degisen degiskenlerin
kullanimindan kag¢inmaktir. C#, degiskenleri (lambda ifadeleri) "yakalayan" adsiz
islevleri aninda yazma yetenegi ve sorgu ifadeleri yoluyla liste veya reaktif
programlama gerceklestirme yetenegi dahil olmak iizere, bu kaliplara yardimc1 olacak
temel Ozelliklere sahiptir. C# ayrica sabit (salt okunur) tiirlerin yazilmasini

kolaylastiran kayitlar saglamaktadir.
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Tiir Giivenligi

C#, oncelikle tiir agisindan giivenli bir dildir, yani tiir 6rnekleri yalnizca tanimladiklar
protokoller aracilifiyla etkilesim kurabilir ve bdylece her tiiriin i¢ tutarliligin
saglamaktadir. Ornegin, C#, bir dizi tiiriiyle sanki bir tamsay1 tiirilymiis gibi etkilesim
kurmanizi engellemaktedir. Daha spesifik olarak, C# statik yazmay1 desteklemektedir;
bu, dilin derleme zamaninda tiir giivenligini zorunlu kildig1 anlamina gelmektedir. Bu,
calisma zamaninda uygulanan tip giivenligine ek olarak yapilmaktadir. Statik tiir, bir
program calistirilmadan once biiylik bir hata smifin1 ortadan kaldirmaktadir. Bir
programdaki tiim tiirlerin dogru bir sekilde birbirine uydugunu dogrulamak i¢in ytikii
calisma zamani birim testlerinden derleyiciye kaydirir. Bu, biiyiik programlarin
yonetilmesini ¢ok daha kolay, daha 6ngoriilebilir ve daha saglam hale getirmektedir.
Ayrica, statik yazma, Visual Studio'daki IntelliSense gibi araglarda bir program
yazmaniza yardimci olmasina olanak tanimaktadir. Clinkii belirli bir degiskenin tiiriinii
bilir ve dolayisiyla bu degisken tlizerinde hangi yontemleri ¢agirabileceginizi bilir. Bu
tiir araglar, programinizda bir degiskenin, tiiriin veya yontemin kullanildig1 her yeri

tanimlayarak giivenilir yeniden diizenlemeye olanak tanimaktadir.

C# aym1 zamanda giiclii yazilmig bir dil olarak da adlandirilmaktadir, ¢iinkii tiir
kurallar kesin olarak uygulanmaktadir (ister statik olarak ister ¢alisma zamaninda).
Ornegin, 6nce agik bir sekilde kayan noktal1 say1y1 bir tamsayiya doniistiirmediginiz
stirece, kayan noktali bir tamsayiyr kabul etmek iizere tasarlanmis bir islevi

cagiramazsiniz. Bu, hatalarin 6nlenmesine yardimci olmaktadir.

Bellek Yonetimi

C#, otomatik bellek yonetimi gergeklestirmek i¢in ¢alisma zamanina giivenmektedir.
Common Language Runtime, programin bir parcasi olarak c¢alisan ve artik
bagvurulmayan nesneler i¢in bellegi geri alan degersiz veri toplayiciya sahiptir. Bu,
programcilar1 bir nesne i¢in bellegi agik bir sekilde serbest birakmaktan kurtarir ve
C++ gibi dillerde karsilasilan yanlis isaret¢iler sorununu ortadan kaldirir. C#,
isaretcileri ortadan kaldirmaz; yalnizca ¢ogu programlama gorevi i¢in onlar1 gereksiz

kilar. Performans agisindan kritik etkin noktalar ve birlikte ¢alisabilirlik i¢in, glivensiz
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olarak isaretlenen bloklarda isaretcilere ve acik bellek ayirmaya izin verilir (Albahari

ve Albahari, 2022).
1.8.3 MSSQL Veritabani

Gelisen teknoloji ile birlikte veri birikimi gittik¢e artmaktadir. Bu verileri depolamak,
kullanmak ve erismek icin yeni yontemlere ihtiya¢ duyulmaktadir (Li ve Manoharan,

2013).

Geleneksel yontem olan ‘‘dosya-islem sistem’’ine alternatif olarak biiylik miktarda
olan bilgilerin depolanmasi i¢in veritabanlari gelistirilmistir. Veritabanlari, veri taban
yonetim sistemleri aracilifiyla olusturulur ve ydnetilir. Microsoft SQL Server
Microsoft tarafindan gelistirilmistir ve bir SQL Server iliskisel veri tabani yonetim
sistemidir. “Relational Database Management System” olarak bilinen iligkisel veri
taban1 yonetim sistemidir ve kisaltmasi RDBMS olarak bilinmektedir. MSSQL
(Microsoft SQL Server) sistemi performans, giivenilirlik, yonetim kolaylig1 ve yeni
mimari se¢eneklerin milkemmel bir karisimini sunmaktadir (Nielsen ve Parui, 2011).
Ornegin; internette bulunan birgok blog yazisi, yorumlar, kullanic1 bilgileri ve daha
birgok veri MSSQL yardimiyla depolanabilmektedir. Microsoft SQL Server
kullanicisina verileri isleme, sorgulama ve raporlama islemleri yapma olanagi sunar.
MSSQL internet sitesi tasarlamadan masaiistii programlarina kadar ¢ok genis bir
alanda veri tabani ihtiyacim1 karsilamaktadir. Bu 0Ozellikleri sayesinde veri
madenciliginde de kullanilan bir aragtir. MSSQL’in saglamis oldugu avantajlar

bulunmaktadir (Kline vd., 2008). Bu avantajlar sdyledir:

e Veriler ile ilgili herhangi bir islem yapilmadan SQL Server ile tiim veri
kaynaklarinda sorgulama yapilir ve verilerden i¢cgdriiler elde edilmektedir.

e SQL Server, ¢ok boyutlu verilerle calismak, verileri analiz etmek, kiipler
olusturmak ve veri madenciligi yapmak icin eksiksiz bir OLAP/BI bilesenleri ve
araglar1 paketine sahiptir.

e Onemli is yiiklerinin performansini gelistirmek igin kalict bellek destegi
sunmaktadir ve optimize edilmis tempdb gibi bellege yiiklenmis veri tabanininin

Ozelliklerini bellek i¢in kullanir.
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e Veri simiflandirmasi, veri korumasi ve izleme gibi islemler yapar ve uyarilar i¢in
yerlesik 6zelliklerini kullanir.

e SQL Server, harika goriinen raporlar sunan, kullanicilarin raporlar olusturmasini
saglayan ve kimin neyi ne zaman goOrdiiglinii izleyen eksiksiz bir raporlama
¢Oziimii icerir. SQL Server herhangi bir durumda siipheli goriilen etkinlikleri izler,
tanimlar ve bunlarla ilgili gerekli uyarilar1 yaptig1 gibi hatta var olan gilivenlik
bosluklarini ve hatali yapilandirmalari tespit eder ve ilgili sorunlar1 giderir.

e SQL Server, Performance Studio, SQL Trace/Profiler ve Database Management
Views and Functions ile etkileyici diizeyde tanilama ayrintisi sunar.

e SQL Server, degisen derecelerde gecikme, performans, fiziksel mesafe ve
senkronizasyon ile yliksek kullanilabilirlik icin ¢esitli secenekler igerir.

e SQL Server, Ilke Tabanli Yénetim kullamilarak bildirimli olarak yonetilebilir.

e SQL Server, 0l¢egi biiyiitmek ve kiiciiltmek i¢in 32 bit ve 64 bit olarak birkag farkl

Olgeklenebilir siiriim de mevcuttur (Kline vd., 2008; Nielsen ve Parui, 2011).
1.9  Derin Ogrenme

Proteinlerdeki amino asit dizilerinin tespit edilmesi, bu dizilerden sentezlenen
proteinleri anlamamiza yardimci olur. Literatiirde tanimlanmig bir¢ok protein dizisi
bulunmaktadir. Bu protein dizilerinin biiyiik c¢ogunlugu biyolojik deneylerle
bulunmustur ve bu biyolojik deneyler zor, maliyetli ve zaman alicidir. Ayrica insan
hatalarina aciktir (Petrey ve Honig, 2009). Bu nedenle biyoloji ve bilgisayar bilimleri
alanindaki arastirmacilar ortak ¢aligmalar yapmaktadir ve biyolojik deneylerin 6niiniin
acilmasi icin bilgisayar bilimi temelli ¢esitli ¢alismalar hazirlanmstir. ik donem
calismalar1 istatistiksel temellere dayanmaktadir (Baldi ve Brunak, 2001). Gizli
Markov Modeli (HMM) ve Temel Yerel Hizalama Arama Araci (BLAST) ve alt
araclarina dayali bazi caligmalar bu ¢alismalara 6rnek olarak verilebilir (Altschul vd.,
1990; Gromiha, 2010). Istatistiksel bir yapry1 esas alan bu ¢aligmalar, her bir amino
asidin dizilerdeki belirli pozisyonlardaki olasiliklarini temel prensip olarak almaktadir
(Price vd., 2018). Etiketlenmemis verilerde istatistiksel temelli bu calismalarin
basarisinin azalmasi gibi sorunlardan sonra arastirmacilar yeni yontemler aramaya
baslamis ve bu arayislar cesitli makine 6grenmesi ve derin 6grenmenin yani yapay

zeka caligmalarinin Oniinii agmistir ve gelismelerini saglamistir (Strodthoff vd., 2020).
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Derin 6grenmeye Destek Vektdr Makinesi, Naive Bayes Siniflandirici, K-En Yakin
Komsular Algoritmasi, Tekrarlayan Sinir Ag1 (RNN) ve Evrisimsel Sinir Ag1 (CNN)

tabanli derin 6grenme algoritmalar1 6rnek olarak verilebilir (Naveenkumar vd., 2018).

Bir c¢alisma kapsaminda destek vektér makineleri (SVM'ler) Indica pirincindeki
ekspansin gen ailelerini %90'in iizerinde bagar1 oraniyla tahmin etmek igin
kullanilmistir (Hemalatha vd., 2013). HMM ve MatLab'in makine 6grenme
araclarindan ise Expansin Miihendislik Veritaban1 ¢alismasinda yararlanilmistir
(Lohoff vd., 2021). Ekspansinler iizerine yapilan makine 6grenmesi ve derin 6grenme
calismalar1 yeterli sayida olmasa da proteinler {izerine yapilan diger calismalarin
incelenmesi, literatiirdeki calismalar hakkinda fikir verecektir. Swiss-Prot veri setini
kullanan bir calismada SVM kullanilmis ve %93 basari elde edildi (Asgari ve Mofrad,
2015). Yine Swiss-Prot veri seti ile Keras yerlestirme, Derin Sinir Ag1 (DNN), RNN
tabanli Uzun Kisa Siireli Bellek (LSTM) ve CNN aglar1 kullanilmis ve %91,24 ¢apraz
dogrulama basaris1 elde edilmistir (Naveenkumar vd., 2018). Yine bir ¢aligmada
uzaktan homoloji tespit ¢alismalarinda, ¢ift yonlii LSTM kullanilmis ve %97 oraninda
basari elde edilmistir (Li vd., 2017). Strodthoff ve arkadaslarinin enzim siniflandirma
calismasinda diziler ii¢ karakterli kelimelere ayrilarak kullanilan Word2Vec, CNN
tabanli ve LSTM modelleri ile vektor doniisiimleri araciligiyla on isleme tabi tutulmus
ve %385,8 ile en yiiksek dogruluga ulagilmistir (Asgari ve Mofrad, 2015). Derin
ogrenme destekli temel helix-loop-helix (bhlh) bitki transkripsiyon faktor proteinleri
veritabani1 caligmasinda bitki transkripsiyon faktorleri kullanilmis, dizideki amino
asitlerin her birine bir numara atanarak 2 katmanl cift yonli LSTM modeli
hazirlanmis ve %97,54 dogruluk orami elde edilmistir (Onciil vd., 2022). Bitki
transkripsiyon faktor proteinlerinin siniflandirilmasinda kullanilmak iizere Onciil ve
Celik tarafindan yiiriitiilen ¢aligmada, Word2Vec 6n isleme, CNN katmanlar1 ve RNN
tabanli ¢ift yonlii Gated Recurrent Unit (GRU) katmani kullanilarak ti¢lii hibrit model
hazirlanmis ve dogruluk oran1 %98,23 olarak elde edilmistir (Onciil ve Celik, 2023).

Literatiirde proteinler iizerine bir¢ok makine 6grenmesi ve derin 6grenme caligmasi
bulunmaktadir. Ancak ekspansin proteinleri iizerine makine 6grenmesi ve derin
O0grenme calismast bulunmamaktadir. Ayrica bu calisma kapsaminda hazirlanan

ekspansin veri seti daha dnce calisilmamis orijinal bir veri seti olup, iizerinde daha
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once herhangi bir makine 6grenmesi ve derin 0grenme calismast yapilmamistir.
Literattirdeki bu eksiklik, ekspansinler lizerinde derin 6grenme ¢alismasi yapilmasinin
Onemini ortaya ¢ikarmaktadir. Calisma kapsaminda hazirlanan modelde Word2Vec 6n
isleme adimi kullanilmistir. Daha sonra GRU katmanlarindan olusan kisim ve onu
takip eden tam baglantili yogun katmanlardan olusan kisim ile siniflandirma basarisini
ist seviyelere tagimaktadir. Ayrica bu tez ¢alismasi kapsaminda ekspansinler igin
kapsaml1 bir veritaban1 olusturulmus olup ekspansinlere ait bircok biyolojik veriye

ticretsiz, uluslararasi agik erisim saglanabilmektedir.
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2.  KURAMSAL CERCEVE

Ekspansin gen ailesi pH bagimli hiicre duvar1 genislemesinde rol oynayan 6nemli bir
protein ailesidir. Bitkilerde stres kosullarinda, meyve olgunlagsmasi gibi gelisimsel
siireclerde etkindirler. Ayrica hiicre duvarina sahip tiim canlilarda bulunmasi bu gen

ailesini daha da 6nemli kilmaktadir (Wu vd., 2001).

Nar (Pomegranate, Punica granatum L.) bitkisinde meyve kaybinin Onlenmesi
amaciyla genom ¢apinda yapilan arastirmada 33 adet nar ekspansin geni belirlenmistir.
33 adet nar ekspansinlerinden 25 adetinin EXPA’ya, 5 adetinin EXPB’ye, 1 adetinin
EXLA’ya ve 2 adetinin EXLB’ye ait oldugu bulunmustur (X. Xu vd., 2023).

Domates bitkisinin genomunda 25 adet SIEXPA, 8 adet SIEXPB, 1 adet SIEXLA, 4
adet SIEXLB ve bes kisa homolog gen tanimlanmistir. Bu genlerin 25'inin ifade
edildigi belirlenmistir (Lu vd., 2016).

Phyllostachys edulis (Moso Bamboo) bitkisinin genomunda, genom ¢apinda yapilan
arastirma kapsaminda 82 ekspansin geni tanimlanmistir. Bunlardan 45’1 EXPA, 29’u

EXPB, 7’si EXLA ve 1’1 EXLB olarak belirlenmistir (K.-M. Jin vd., 2020).

Titrek kavak (Populus tremula L.) bitkisinde, genom ¢apinda yapilan arastirma
kapsaminda 36 adet ekspansin geni tanimlanmistir. 36 adet ekspansin geninden 27 adet
EXPA, 3 adet EXPB, 2 adet EXLA ve 4 adet EXLB olarak belirlenmistir (Yin vd.,
2023).

Piringte tahil verimi ile ilgili yapilan ¢aligmada; bir alfa ekspansin geni kuraklik
toleransi ile iliskilendirilmistir. Hafif su eksikliginde musir koklerinin analizi ile
baslanan ve diger tiirlerde devam eden ¢aligsmalarda yapilan bir¢ok analizde alfa
ekspansin gen ekspresyonunun su eksikligi durumunda yukar regiile edildigi

gosterilmistir (Cosgrove, 2021).

Biyotik-abiyotik stres kosullar1 ekspansin genlerinin aktivasyonunu etkilemektedir.

Bitkilerde aliiminyum (Al) toleransi iizerine yapilan bir ¢alismada arpa bitkisinde
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bulunan HvEXPAI geni susturulmustur. Bu durum arpa fidelerinin biiyiimesini
engellemistir ve yalnizca bitki kokiinlin Al konsantrasyonunu azalttig1 gosterilmistir

(Zeng vd., 2023).

Olgunlasma sirasinda meyve dokusu, 6zellikle yumusama, meyveleri insan tiiketimi
icin arzu edilir kilan temel bir 6zelliktir. Bununla birlikte, hasat sonrasi raf dmriiniin
azalmasi ve mikrobiyal enfeksiyona kars1 artan duyarhilik ile de iliskilidir. Meyve
dokusal degisikliklerinin ekonomik ©nemi nedeniyle, bu siireci diizenleyen
biyokimyasal mekanizmalarin arastirilmasina ve anlasilmasima biiytik ilgi vardir.
Olgunlagmayla iliskili meyve yumusamasi genellikle birincil hiicre duvari ve orta
lamelin polisakkarit ve protein bilesenlerinde yapilan modifikasyonlar1 igerir ve
yapinin zayiflamasina neden olur. Bununla birlikte, meyve dokusal degisim siireci
cok karmasiktir ve su iligkileri ve serbest radikallerle beraber bir¢ok protein ailesi buna
katkida bulunur. Meyve olgunlagmasi sirasinda hiicre duvari stabilize edici ve
depolimerize edici proteinlerin yani sira protein glikozilasyonunun gelisimsel
diizenlemesi gosterilmistir (Brummell, 2006; Vicente vd., 2007). Bunlar arasinda,
poligalakturonaz (PG), pektin metilesterazlar (PME'ler), B-galaktosidaz, B-mannanaz,
ksiloglukan ksiloglukosiltransferaz/endohidrolaz (XET), pektat liyaz (PL), endo-3-
1,4-glukanazlar (EGazlar, seliilazlar), ekspansinler, a-Man ve B-Hex bulunmaktadir
(Handa vd., 2012). Meyve yumusatma, esas olarak birincil hiicre duvariin
parcalanmasi ve hiicreden hiicreye yapismanin azalmasindan kaynaklanan cok
karmagik bir siirectir. Seliiloz, hemiseliilozlar ve pektin, birincil hiicre duvarinin ii¢
ana bilesenidir; bunlar, meyve yumusatma sirasinda bir hiicre duvari litik enzimi veya
degistiricisi lejyonu tarafindan hidrolize ve modifiye edilir, orta lamelin ¢6ziinmesine,
pektin ¢oziniirliigiinde, notr sekerleri kaybeden pektin yan zincirlerinde ve
hemiseliilozik polisakkaritlerin depolimerizasyonunda artisa yol agar (Ren vd., 2023).
Ekspansinler, izole edilmis bitki hiicre duvarlarinda genislemeye neden olur ve bu
nedenle meyve dokusal degisikliklerinde rol oynar. Ekspansinler, meyve gelisimi ve
olgunlagsmasi1 sirasinda farkli ifadeler sergileyen farkli iiyelere sahip ¢ok genli bir

aileye aittir (Handa vd., 2012).

Hizli veya yavas biiylime oranina sahip yaprak uzamasi, belirli tiirlerin kullanimina ve

yetistirilmesine bagl olarak ¢ok yillik ¢im tiirleri i¢in arzu edilen bir 6zelliktir. Hizli
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yaprak uzamasi, yem otlar1 i¢in 6nemli olan yiiksek siirgiin biyokiitle iiretimi i¢in
belirleyici bir faktordiir (Hu vd., 2019), ancak daha az bigme gerektirdiginden ¢imler
i¢cin yavag yaprak uzamasi arzu edilir (Meeks vd., 2015). Yaprak uzama hizi, hiicre
boliinmesi ve hiicresel diizeyde genisleme tarafindan yonetilir (Bultynck vd., 2003).
Hiicre boliinmesi ve geniglemesinin koordinasyonu, nihayetinde hiicre duvari
genislemesinin kontroliine dayanir. Yaprak biiylimesini diizenlemede anahtar rol
oynayan ekspansin genleri dahil olmak tizere hiicre duvar1 uzantisinda yer alan birgok
hiicre duvari sentezi ve yeniden modelleme geni daha 6nce rapor edilmistir (Fan vd.,

2023).

Ekspansinler, bazi mikroplar ve salyangoz gibi kiiglik organizmalarda da
bulunabilmektedir. Kesfedilmelerinden onlarca y1l sonra, ekspansinlerin bitkilerde cok
yonlii rolleri belirgin hale gelmistir. Bitisik polisakkaritler arasindaki yapisma
kuvvetlerini azaltarak duvar polimerlerini kaydirma yetenekleri nedeniyle,
sitokinezden kisa bir siire sonra bir hiicre duvarinin yeniden modellenmesine yardimci1
olurlar. Su akis1 nedeniyle yiiksek turgor basinci altinda ksiloz ve seliiloz
mikrofibrilleri arasindaki zayif hidrojen bagini pargalayarak, ekspansinler hiicre
duvarinin hacmini arttirir ve dolayli olarak sikistirma/sikma fazi sirasinda hiicre
duvarinda birkag polisakaritin birikmesine neden olur. Ekspansin aktivitesi tarafindan
olusturulan seliiloz mikrofibrilleri arasindaki bosluklar potansiyel olarak pektinlerin,
hemiseliillozun, fenollerin, ligninlerin ve selillozun birikmesiyle doldurulur. Bu
nedenle, seliiloz igerigindeki artigin, ekspansin genlerinin asir1 ekspresyonu nedeniyle
hiicre duvari sikistirma asamasinda gerceklestigi varsayilmaktadir. Cesitli ¢calismalar,
transgenik bitkilerde ekspansin genlerinin asir1 ekspresyonunun, artan seliiloz miktari
ile uzun bir hiicre duvari ile sonug¢landigini gostermistir. Ekspansinler plazma
membraninda H+-ATPase proton pompasina etki eden bir dizi uyaran tarafindan
tetiklenen hiicre duvar1 (Cell Wall, CW) asitlenmesi sirasinda aktive olur (Samalova
vd., 2023). Ekspansinler, duvar oligolarinin litik aktivitesi olmadan asit kaynakl
bliylimeye aracilik ettikleri i¢in hiicre duvari uzama mekanizmasinin anlasilmasi
acisindan  6nemli proteinlerdir. Bir bitki hiicre duvart (CW), iyonik
pompalara/kanallara sahip bir lipit ¢ift tabakasi iceren plazma zarimi (PM) cevreler.
Hiicre duvar1 genisleme faz1 sirasinda oksin, membran H+-ATPase proton pompalarini

aktive ederek CW'ye proton pompalanmasini kolaylastirir ve CW asitlesmesine neden
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olur. Ekspansin proteinleri asidik bir ortamda aktive olur ve seliiloz mikrofibrillerinin
(CMF'ler) sik1 paketi olan ksiloglukanlar (Xyloglucans, XyG) ile parcalamaya baslar.
Bu ayrilma, CM'lerin gevsemesine/kaymasina neden olur ve CW'yi genisletir. Ayrica,
asidik protoplast potasyum iyonlariin (K+) sitozole pompalanmasini da aktive eder,
yiiksek konsantrasyonda K+ iyonlari hipertonik sitozol ile sonuglanir ve genisleme
sirasinda bitki hiicresinin gerilme kuvveti i¢in su alimini uyarir (Sekil 2.1) (Yaqoob

vd., 2020).

Geligmekte olan ™
bitki tohumu Normal
.' N —
y L 1 = F—

Sekil 2.8 Ekspansinlerin hiicre duvarina etki mekanizmasi (Yaqoob vd., 2020)

Sogan epidermisinden elde edilen bitki ekspansinleri, atomik kuvvet mikroskobu ile
incelendiginde, C ve N terminalinde iki ana domaine sahiptir. C-terminal domaini,
hiicre duvarmin gevsemesini igerir, zit taraflarda farkli yiizey molekiilleri yoluyla
seliiloza ve pektine baglanir. Bu baglanmanin, ekspansin molekiillerinin seliiloz ve
pektin polimerlerini birbiri lizerinde kaydirarak veya ayirarak ayirmasini sagladigi
varsaytlmistir (Sekil 2.2). N terminal domaini, daha yiiksek konsantrasyonlarda bile
hiicre duvarinin gevsemesini desteklemezken, duvar genislemesine neden olan tam
uzunluktaki proteinlerden 26 kat daha yiiksek miktarlarda bulunmaktadir (Yaqoob vd.,
2020).
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Sekil 2.9 CBM63 ve DPBB'nin iki ana alanina sahip olan, 6nerilen bir ekspansin molekiilii
modeli (Yaqoob vd., 2020)

Ekspansinler CW ile ¢ok siki bir sekilde baglandigindan dolay1 ekspansin baglanma
mekanizmalarinin anlagilmasini bilytlik dl¢lide engellemektedir. Ekspansinler in vivo
olarak 6zel doku ve organlarda hiicre genislemesini indiiklemekle kalmayacak, ayni
zamanda bitkilerde seliiloz metabolizmasin1 dogrudan veya dolayli olarak etkileyerek
ikincil hiicre duvart olusumunun potansiyel bir aktivatorii olarak da hareket
edebilecektir (Baccelli vd., 2014; Wang vd., 2011). Ikincil hiicre duvar1 (SCW)
gelisimi sirasinda seliiloz, hemiseliiloz ve lignin birikimi i¢in plazma zar1 i¢inde Golgi
kompleksi ile birlikte senkronizasyon gereklidir. SCW gelisimi icin seliiloz
mikrofibrilleri iiretmek iizere plazma zarinda yiiksek konsantrasyonda seliiloz sentaz
(sus enzimleri) vardir (Ahmed vd., 2018). Ksilan ve mannan gibi uzunluk olarak
bulunan ve hemiseliiloz molekiillerinin matrisine ekstriide edilmis 18-24 fibril glikoz
kalintist vardir. Seliiloz sentaz genlerinin ve farkli gen driinlerinin senkronize
aktiviteleri sirasinda bitki hiicre duvarlarinin dogru montaji, hiicre duvari bolgesini
mikrofibrillerin birikmesi i¢in organize eder. Bu etkilesim, hiicre duvari olgunlagsmasi
icin seliiloz sentezinde Onemli bir rol oynar (Zenoni vd., 2011). Simdiye kadar
kesfedilen tiim ekspansinler, zayiflatma ve seliiloz parcalama aktiviteleri gostermis,
ancak heniiz net bir litik aktivite tespit edilmemistir. Bu durum, ekspansinlerin
herhangi  bir hidrolitik pargalama olmaksizin seliiloz  mikrofibrillerinin
bozulmasina/yeniden diizenlenmesine maruz kalmasi gerektigine dair kanit

saglamaktadir.
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'Duvar genigletilebilirligi' terimi, bir hiicre duvarinin yiizey alaninda geri doniistimsiiz
olarak artirma yetenegini gosterir. Hiicre duvari genislemesi geri alinamaz
oldugundan, liflere nihai kompaktligini vermek i¢in uzama fazindan sonra daha fazla
polimer biriktirilir. Duvar yiizeyindeki bir artisin yeni duvar bilesenlerinin
eklenmesiyle dogrudan birlestigi bakteriyel hiicre duvari biiylimesinin aksine, bitki
hiicresi, seliiloz mikrofibrillerinin ve iligkili matris bilesenlerinin duvar diizleminde
yayllma hareketiyle ylizey alaninda biiylir. Ekspansinler, yalnmizca bitki hiicre
duvarmin uzamasini tesvik etmede bir rol oynamakla kalmaz, ayn1 zamanda pamuk
lifinde ekstra seliiloz birikmesi i¢in dolayli bir etki verir. Bununla birlikte, ekspansin-
seliiloz biriktirme iliskisi simdiye kadar zayif bir sekilde ortaya konmustur ve daha

derin arastirmalara ihtiya¢ duyar (Yaqoob vd., 2020).

CW biyomekaniginin abiyotik stresler altinda arastirilmasi genellikle zordur, bu
nedenle odak agirlikli olarak CW'nin yeniden sekillenmesinde ve transkripsiyonel ve
proteomik degisikliklerde yer alan genler ilizerinde molekiiler diizeyde kalmistir.
CW!'lerin bilesimi ve yapisindaki degisikliklerle ilgili olarak, su kaybi, yeni olusan CW
polimerlerinin biyosentezini ve birikmesini etkileyebilecek bireysel duvar bilesenleri
arasinda gelismis baglanmaya neden olabilir. Reaktif oksijen tiirleri (ROS) ve
peroksidazlar da CW yeniden modelleme siirecinde 6nemli bir rol oynayabilir. ROS
iiretimi bir¢ok farkli stres kosulunda gergeklesir, ancak normal biiylime ve gelisme
icin de gereklidir (Mittler, 2017), bu nedenle tiretimleri ve sondiirmeleri siki bir sekilde
kontrol edilmelidir (Castro vd., 2021). ROS, sertlesme ile sonuc¢lanan fenolik
bilesiklerin ve CW glikoproteinlerin ilk ¢apraz baglanmasindan sorumludur. Ote
yandan, duvar polisakkaritleri, hidroksil radikalleri tarafindan dogrudan boliinebilir ve
bitki CW'lerini zayiflatabilir. Ekspansin ekspresyonu ve lokalizasyonu, bitki gelisimi
sirasinda diizenlenir. Tersine, CW biyomekanigi iizerindeki ekspansin eylemi, hiicre
uzamasini ve/veya primordia spesifikasyonunu/biiyiimesini diizenleyerek bitki
gelisimini ve biiylime tepkilerini etkiler. Ekspansinler, ROS iiretimi ile iliskili ¢esitli
streslere yanit olarak aktive edilir. Ekspansin ekspresyonuna, gelisimsel ve stresle
diizenlenen hormon iiretimi aracilik edebilir, ekspansin aktivitesini mekansal spesifik
CW asitlendirme yoluyla da kontrol edebilir. Ekspansinler, CW peroksidazlarini
diizenleyerek reaktif oksijen tiirleri (ROS) etkilerini azaltabilir. Buna karsilik ROS,

CW biyomekanik 6zelliklerinin diizenlenmesine de katkida bulunur. Kisa vadeli veya
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diisiik seviyeli ROS iiretimi, CW bilesenlerinin ¢apraz baglanmasini indiikleyerek
biiylime inhibisyonuna yol acarken, yiiksek ROS seviyeleri/uzun vadeli ROS {iretimi,
polimer boliinmesi yoluyla hiicre genislemesinin restorasyonuna izin verdigi
varsayilan OH-radikal olusumuna yol agarak CW zayiflamasina neden olur (Sekil

2.3) (Samalova vd., 2022).

BUYUME/GELISME STRES
THORMONLAR 1
pH ANS PEROKSIDAZLAR

L
HUCRE UZAMASI CW YENIDEN MODELLEME «—

PRIMORDIA BUYUMESH

SOd

CW GEVSEMESI
CW ZAYIFLAMAS[ * -~

Sekil 2.10 Ekspansinlerin aktivasyonu (Samalova vd., 2022)

Biiyliyen dokular ekspansin genlerini dogal olarak ifade ederken, bitki biiylimesi
ekspansin geninin susturulmasi iizerine yavaslar. Ayrica, normal bitkilere ekzojen
ekspansin ilavesi, daha fazla biiylimeyi uyarir, bu da endojen ekspansin yetersizliginin
bitki gelisimini sinirlayabilecegini gosterir. Benzer proteinler, kokleri bitkide kolonize
eden patojenik bakteriler ve lignoseliilozik biyokiitleyi bozan mantarlar gibi diger
organizmalarda bulunur. Bu ekspansin ile iligkili proteinler, saptanabilir litik aktivite
olmadan bitki hiicre duvarlarinda modifikasyonlar: indiikler ve genellikle hidrolitik
olmayan yikici proteinler olarak anilir. Biyolojik rolleri nedeniyle, bu yikici proteinler,
biyoyakit iiretimi i¢in biyokiitle bozulmasini arttirir. Bitki hiicre duvarlari, kismen
hiicre duvar1 nano mimarisinin seliilozik substrata enzim erisilebilirligini sinirlamasi
nedeniyle enzimatik bozunmaya karsi direnglidir. Hidrolazlarla karistirildiginda,
yikict proteinler, substratin enzimlere erisilebilirligini artirarak enzimatik aktiviteyi

arttirir (Silveira ve Skaf, 2016).

Seker kamis1 (Saccharum spp.), dlinya capinda yetistirilen ana iiriinlerden biridir.

Seker kamisindan elde edilen lignoseliilozik biyokiitle, etanol endiistrisi i¢in en umut
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verici hammaddelerden biridir. Bununla birlikte, lignoseliilozik biyokiitlenin verimli
kullanimi, bazi enzimlerin hemiseliilozik matrise erisimi de dahil olmak {izere birkag
adimin optimizasyonunu gerektirir. Enzimatik bir kokteyle ekspansinlerin eklenmesi
veya bunlarin genetik manipiilasyonu, bitki hiicre duvarlarinda bulunan polisakkaritler
arasindaki hidrojen baglarini zayiflatarak hammadde biyokiitlesinin sakkarifikasyon
stirecini biiyiik Olctide iyilestirebilir. Seker kamisindaki ekspansin gen ailesi in silico
analiz ile tamimlanmis ve karakterize edilmistir. Seker kamisindaki 92 varsayilan
ekspansin (SacEXP'ler), filogenetik analizden sonra {i¢ alt ailede kategorize edilmistir

(Santiago vd., 2018).

Lignoseliilozik biyokiitle (LCB), ikinci nesil biyoyakitlar (2ndGB) olarak adlandirilan
biyoetanol iiretimi i¢in alternatif bir malzeme kaynagi olarak sunulmustur. LCB ve
lignoseliilozik atiklar, birincil tahillar ve mahsuller hasat edildikten sonra iiretilir. Ekin
samanlari, siirdiiriilebilir ve biyoyakitlar ve biyoiiriinler i¢in doniistiiriilebilir olan ¢ok
biiyiik lignoseliiloz kalintilar1 saglamaktadir (Schidel vd., 2010). ikinci nesil
biyoyakitlarin g¢esitli avantajlar1 vardir; bunlarin arasinda CO; iliretimini azaltma ve
eski haline dondiirme olasilig1 vardir, gida tiriinleriyle rekabet yoktur ve biyorafineri
konsepti altinda ¢ok cesitli biyoyakitlarin (biyoetanol, biyogaz, hidrojen, metan ve
biyodizel) tiretimi ve katma degeri yiiksek biyolojik tirlinler ¢esitli avantajlaridir (C.
Xu vd., 2023). LCB, bitki biyokiitlesi ve orman yonetimi veya gida mahsulii tiretimi
kalintilarindan olusan seliiloz, hemiseliiloz ve ligninden olusur (Naik vd., 2010; Vohra
vd., 2014). LCB'nin yap1 ve bilesen orani, bitki biyogesitliligi, bitkinin fizyolojik
durumu, cografi konum, mevsim, besin mevcudiyeti ve yas gibi faktorlere bagli olarak
farklilik gosterir (Lynd vd., 2002). LCB, LCB'deki kompleks polisakkaritlere erigim
saglamak i¢in kimyasal, fiziksel ve biyolojik islemlerde olusan hasara (bitki hiicresinin
korunmasi) karsi iyilestirme saglayan bir inatcilik ve direng sunar. On islem
teknolojilerinin LCB kaynagima ve bilesimine gore tasarlanmasi gerektigi
diisiiniildiiglinde, LCB'yi etkili bir sekilde depolimerize etmek icin partikiil boyutunun
kiictiltiilmesi, mineral asitler ve alkali ile fiber hasari, lignoseliiloz fiberleri agiga
cikarmak icin termokimyasal prosediirler (buhar patlamasi) ve biyolojik bozunmalar
gibi birka¢ adim atilmalidir (Rios-Franquez vd., 2019). Bununla birlikte, dogal
lignoseliiloz direnci temel olarak giiclii fiziksel ve kimyasal biyokiitle 6n iglemlerine

ve diisiik etkili enzimatik sindirilebilirlige karar verir, bu da olas1 ikincil atik
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serbestlesmesiyle birlikte biyoetanol liretimi i¢in uygulanamaz olan asir1 pahali bir
lignoseliiloz islemeye yol acar. Bu nedenle, 1liman kosullar altinda yiiksek aktivite ve
biyokiitle on islemlerinde lignoselilloz bozunma enzimlerini kesfetmeye devam

edilmektedir (C. Xu vd., 2023).

Ekspansinler lignoseliiloz sakarifikasyonu i¢in faydali olabilirler. Son zamanlarda,
biyoetanol iiretimi i¢in lignoseliiloz hidroliz siireclerinde gevseticiler dikkat cekmistir.
Cinkii lignoseliiloz sakkarifikasyon siireglerinde ekspansin benzeri proteinlerin
eklenmesi, seliilozun fermente edilebilir sekerlere ve dolayisiyla etanole biyolojik
doniistimiinii arttirir, bitisik seliiloz zincirlerinden hidrojen baglarinin bozulmasi, daha
fazla lignoseliilloz hidrolizine yol agan seliilaz erisimi i¢in bosluk saglar (Rios-

Franquez vd., 2019).

Biyokimyasal ve biyofiziksel olarak ekspansinler, hiicre duvarinda seliiloz
mikrofibriller ve matris polisakkaritler arasindaki molekiiler arayiizlere baglanarak
polimerik aglardaki hidrojen baglarin1 yok eder (Hiwasa vd., 2003). Ayrica yakin
gelecekte akaryakit talebindeki artisa bagh olarak biyoyakit endiistrisinde ikinci nesil
biyoetanol talebinin artacagi degerlendirilmektedir. ikinci nesil biyoyakait {iretimi, en
organik ham maddeleri iceren bitki biyokiitlesi gerektirir. Hammaddenin biiyiik
boliimiinii seker kamisi, misir ve yem bitkileri gibi bitkiler olusturmaktadir. Biyoyakit
iiretiminde Oncelikle biyokiitlenin fermente edilebilir sekere doniistiiriilmesi gerekir.
Bu, genellikle seliiloz, hemiseliiloz, lignin ve pektinden olusan bitki hiicre duvarlarim
olusturan  polisakkaritlere  erigilerek  {iretilebilir. ~ Bu  polisakkaritlerin
transformasyonuna, hiicre duvar1 gevsemesi, rekombinasyonu ve pargalanmasi i¢in
gerekli olan mekanizmalar aracilik eder. Ekspansin proteinleri, glikozit hidrolazlar
(GH'ler) seliiloz mikro liflerinin yiizeyinde daha fazla kaymasi i¢in uyaran hidrojen
baglarin1 dengesizlestirerek hiicre duvarlarimi gevsetir (Nawaz vd., 2017). Ekspansin
proteinlerinin ekin gelistirmede potansiyel kullanimi da miimkiindiir (Choi vd., 2006;
Livd., 2014). Bu agidan bakildiginda, bitkilerden biyoyakit elde edilmesinde bitkilerin
hiicre duvart mekanizmasinin anlasilmasinin 6nemli bir role sahip oldugu

diistinilmektedir.

45



Son zamanlarda, gelecekteki yakit taleplerinin iistesinden gelmek icin biyoyakit
endiistrisinin odak noktasi ikinci nesil biyoetanole dogru kaydirilmustir. ikinci nesil
biyoyakit iiretimi, en bol bulunan organik hammadde olan bitki biyokiitlesini
hedeflemektedir. Bu hammaddenin ¢ogu, 6rnegin seker kamisi, misir ve yem bitkisi
gibi otlardan gelmektedir. Ilk adimm, biyokiitleyi fermente edilebilir sekere
doniistirmektir. Mayalanabilir  sekerler, bitki hiicre duvarlari1  olusturan
polisakkaritlere erisilerek {iretilebilir. Bitki hiicre duvarlarinin lignoseliilozik
materyali esas olarak seliiloz, hemiseliilloz, lignin ve pektinden olusur. Bu
polisakkaritlerin doniisiimiine yardimci olmak i¢in, hiicre duvar1 gevsemesi, yeniden
birlestirilmesi ve bozulmasiyla ilgili mekanizmalar1 anlamak 6nemlidir. Polimerler
(seliiloz, hemiseliiloz ve pektinler) arasindaki potansiyel ¢capraz baglarin baglanma ve
araligi, parcalanabilirligi konusunda c¢esitli kisitlamalar uygulayan hiicre duvari
mimarisini ana hatlariyla belirtir. Hiicre duvart polimerlerinin  bozunmasi,
kimyasallarla 6n igleme tabi tutulan biyokiitle ve hiicre duvari yeniden birlestirme ve
bozunmasinda yer alan genlerin miithendisligi ile bitkilerde daha az geri doniislii hiicre
duvarlarinin iiretimi gibi ¢esitli stratejilerle gerceklestirilebilir. On muamele, makro
ve mikrofibril birlikteliklerini engelleyebilir, bu da bazi ¢oziiniir hemiseliilozlarin
uzaklastirilmasiyla sonuglanabilir. Bazi deneylerde birtakim olumsuz etkilere tanik
olunmasina ragmen, hiicre duvari sentezi, montaj, gevsetme ve bozunma islemlerinin
anlasilmasindaki son gelismeler sayesinde hiicre duvarlarinin modifikasyonu, genetik
miihendislerinin biyokiitle verimini geri kazanmalarina yardimci olmustur. Bununla
birlikte, son zamanlarda pektin degistirici enzimlerin asir1 ekspresyonu ile ilgili
yapilan caligmalar, bazi dogal hiicre duvar1 bozundurma islemlerinin altinda yatan
mekanik yonlerin anlasilmasinin gerekli oldugunu 6ne siirerek salinan sekerlerin
miktarinin artmasina neden olmustur. Bu tiir arastirmalar, hiicre duvari yeniden
birlestirme ve bozunmasi ile ilgili gen modiillerinin birlikte ifade aglarin1 anlayarak
basarilabilir. Bu aglar, adim adim hiicre duvari modifikasyonu ve bozulmasi
olaylarmin hiicre ayrilmasindan programlanmis hiicre oliimii ve hiicre duvar
polimerlerinin pargalanmasina kadar daha ayrintili bir agiklamasina yol agacaktir.
Sonugta, bitkiler, aktivasyon iizerine hasattan 6nce sismis hiicre duvarlar1 verecek olan
anahtar oyuncular1 manipiile ederek modifiye hiicre duvarlari ile tasarlanabilir. Boyle
bir biyokiitle, biyoetanol endiistrisi i¢in daha umut verici bir hammadde olacaktir

(Nawaz vd., 2017).
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Sekans-yapi-fonksiyon iligkilerinin  incelenmesini ve yeni ekspansinlerin
aragtirtlmasin1 ~ desteklemek i¢in Expansin Engineering Database (EXED,
https://exed.biocatnet.de), bakteri, mantar, Viridiplantae'den ve karbonhidrat baglama
modiilleri, glikozid hidrolazlar, gevseme, sisme, cerato plataninler ve EXPN'ler gibi
ekspansin benzeri homologlar hakkinda sekans ve yapi verileri toplamistir. Kiiresel
dizi hizalamasi ve protein dizisi ag analizine dayali olarak, diziler oldukea cesitlidir.
Bununla birlikte, ekspansin alanlar1 arasinda birgok benzerlik bulunmustur. iki
ekspansin domainin yeni olusturulan profil Hidden Markov modelleri, standart
numaralandirma semalarina, kapsamli koruma analizlerine ve genom agiklamasina
olanak tanir. Ekspansin domainlerindeki korunmus anahtar amino asitler
tanimlanmistir, ekspansinlerin ve karbonhidrat baglama modiillerinin rafine bir
siiflandirmasi onerilmistir ve yeni dizi motifleri, yeni aday genlerin aranmasini ve

ekspansinlerin mithendisligini kolaylastirmistir (Lohoff vd., 2021).

Ekspansinlere yonelik 1999 yilinda D.J. Cosgrove tarafindan bir websitesi
olusturulmustur (http://personal.psu.edu/fsl/ExpCentral/index.htm). Bu websitesinde
genel olarak ekspansinlerin protein yapisi, mekanizmalari, ekspansinlerin
isimlendirilmesi ile ilgili genel bilgiler, ekspansinlerle ilgili yayinlanmis makaleler ve
A. thaliana gibi model organizmalarin ekspansinleri ile ilgili bilgiler verilmistir ve bu
bilgiler model organizmalarla sinirli kalmistir. Ancak websitesi en son 2009 yilinda

giincellenmis olup herhangi yeni bir glincelleme yapilmamustir.

Yapilan bir¢ok c¢alismada farkli bitki tiirlerinde, doku ve organlarinda ekspansin
genlerinin gelisimsel etkisi lizerinde durulmustur. Ayni zamanda ekspansinlerin
biyotik ve abiyotik streslere karst molekiiler analizleri yapilmistir. Ancak ekspansin
siiper ailesinin bitkilerdeki islevi ¢ok anlasilamamakla birlikte biyoinformatik
alaninda ¢ok fazla ¢aligma bulunmamasi dikkat ¢ekmektedir. Ekspansinlerin polen
alerjen etken olmasi, bitkilerdeki biyokiitle aktivitesinin arttirilmasini saglayacak
oldugunun diisiiniilmesi, islevinin tam anlagilamamasi ve bakteri ve mantarlarda da

ekspansin genlerinin bulunmasi ekspansinleri 6nemli kilmaktadir.

Biyolojik verilerin zamanla artmast sonucu bilim insanlarmin bu verilere ve veriler

arasindaki baglantilara erisebilme ihtiyaci ortaya cikmustir. Verilerin toplanmasi,
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kolayca erisim saglanabilmesi ve bu verilerin yonetilebilmesi i¢in veritabanlari
olusturulmustur. Biyolojik veritabanlar1 genel ve 6zel olarak siniflandirilabilmektedir.
Genel veritabanlarinda genellikle her tiirlii organizma igin bilgilere erisilebilirken, 6zel
veritabanlar1 bir bitkiye ya da bir gene 6zgli kapsamli verileri igerebilmektedir.
Boylece veritabanlar bilim insanlarina istedikleri verilere yonelik kolay erisim imkan1

sunmaktadir.

Biitiin bu bilgiler 1518inda ve yapilan literatlir arastirmalar1 kapsaminda farkli
organizmalardaki ekspansin siiper ailesi iiyelerini ve bunlarin 6zelliklerini toplayan
kapsamli bir veritabaninin heniiz yapilmadigi belirlenmistir. Bu tez ¢alismasi
kapsaminda genom calismalart tamamlanmig 70 adet bitkide (monokotiledon,
dikotiledon ve diger bitki gruplarini igeren) ekspansin genlerinin ve proteinlerinin; gen
yapilarini, domainlerini, korunmus motiflerini, tahmini ii¢ boyutlu yapilarim
kromozomal yerlesimlerini, biyokimyasal 6zelliklerini, gen, kodlanan sekans (CDS)
ve peptit dizileri gibi bilgileri igeren, ekspansinlere ait kapsamli bir veritabani
olusturulmasi amaglanmistir. Buna ek olarak; ekspansin ailesinin siniflandirilmasinda
kullanilmas1 amaciyla derin 6grenme yontemi ilk kez olusturulmustur. Boylece
ekspansin siiper ailesi iiyelerine ait, spesifik, tek seferde ve tek yerden cok genis
kapsamli bilgilere ulasilacak bir veritabani olusturulmustur. Ayrica bitki biiyiime ve
gelismesinde Onemli bir aile olan ekspansin siiper ailesinin islevinin daha iyi
anlasilmas1 ve molekiiler yontemlerle bitki gelisimlerinde ekspansinlerin daha iyi
kullanilmasimma yonelik bu veritabaninin, 6nemli bir veri kaynagi olmasi
hedeflenmistir. Bu tez ¢alismasi kapsaminda olusturulan veritabaninin; ekspansin ile
ilgili yapilacak olan bilimsel arastirmalar i¢in kapsamli bir bilgi kaynag1 olacagi ve

gelecekte yapilacak caligmalara 11k tutacagi diisiiniilmektedir.
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3. YONTEM

Veritabanini olusturmak i¢in dncelikle genom caligsmalari tamamlanmis olan 70 adet
bitki sec¢ilmistir (Tablo 3.1). Bu bitkiler Phytozome, NCBI ve Plant Transcription
Factor Database (PlantTFDB) veritabanlarindan secilmistir (Tian vd., 2020; URL-2;
URL-3).

Tablo 3.2 Secilen 70 bitkinin siniflandirilmasi

Amaranthus  hypochondriacus, ~ Amborella  trichopoda,
Anacardium occidentale, Aquilegia coerulea, Arabidopsis
halleri, Arabidopsis lyrata, Arabidopsis thaliana, Arachis
duranensis, Arachis ipaensis, Boechera stricta, Brassica
oleracea capitata, Capsella grandiflora, Carica papaya, Citrus
clementina, Citrus sinensis, Cucumis sativus, Daucus carota,
Eucalyptus grandis, Eutrema salsugineum, Gossypium
raimondii, Kalanchoe fedtschenko, Linum usitatissimum,
Manihot esculenta, Mimulus guttatus, Medicago truncatula,
Ricinus communis, Solanum tuberosum, Trifolium pratense,
Cicer arietinum, Chenopodium quinoa, Helianthus annuus,
Lactuca sativa, Olea europaea, Populus deltoides, Nicotiana
sylvestris, Nicotiana tomentosiformis, Prunus persica,
Solanum  pennellii, Sesamum indicum, Salix purpurea,
Capsella rubella, Theobroma cacao, Kalanchoe laxiflora,
Populus trichocarpa, Phaseolus vulgaris

Dikotiledon

Ananas comosus, Brachypodium distachyon, Brachypodium
stacei, Musa acuminata, Oryza sativa, Oropetium thomaeum,
Panicum hallii, Sorghum bicolor, Spirodela polyrhiza, Setaria
Monokotiledon viridis, Zostera marina, Asparagus officinalis, Brachypodium
sylvaticum, Elaeis guineensis, Miscanthus sinensis, Oryza
brachyantha, Oryza sativa Kitaake, Phalaenopsis equestris,
Panicum hallii var. hallii, Sorghum bicolor Rio, Setaria italica

Sphagnopsida Sphagnum fallax

Lycopodiopsida | Selaginella moellendorffii

Bryopsida Physcomitrium patens

Marchantiopsida | Marchantia polymorpha
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3.1 Ekspansin Genlerinin Tanimlanmasi ve Ozelliklerinin Belirlenmesi

[lk olarak bitkilere ait peptit, kodlayan dizi (CDS) ve gen dizileri Phytozome ve NCBI
veri tabanlarindan indirilmistir. Ekspansin genlerinin belirlenmesi amaciyla CLC
Genomic Workbench programinda Pfam domain analizi yapilmistir. Bu analize gore,
PF01357 ve PF03330 domainlerinden sadece birini igerenler ve her ikisini de
icermeyen proteinler ¢ikarilmistir (Arslan vd., 2021). Ekspansin genlerinin
isimlendirilmesi i¢cin CLC Genomic Workbench Programinda BLAST islemi
gerceklestirilmistir (Qiagen). Expasy ProtParam Tool
(http://web.expasy.org/protparam) veri tabani kullanilarak proteinlere ait tahmini
izoelektronik noktasi (pl), molekiiler agirliklari, stabilite durumlari ve aminoasit
uzunluklar1 gibi diger ozellikler belirlenmistir (Gasteiger vd., 2005). Ekspansin
proteinlerine ait NCBI ID’leri NCBI Blastp programu ile belirlenmistir (Boratyn vd.,
2013).

3.2  Ekspansin Genlerinin Kromozomal Yerlesimlerinin Gosterilmesi

Ekspansin genlerinin kromozomal yerlesimlerinin belirlenmesi amaciyla Genome
Browser ve Genome Data Viewer (https://phytozome-
next.jgi.doe.gov/jbrowse/index.html,  https://www.ncbi.nlm.nih.gov/genome/gdv/)
kullanilmistir. Belirlenen yerlesimler MG2C programi ile gorsellestirilmistir (Chao

vd., 2021).
3.3  Ekspansinlerin Gen Yapilarinin Belirlenmesi

Ekspansin genlerinin her birine ait ekzon ve intron yapilari, CDS ve gen dizileri

kullanilarak ¢evrimici GSDS programinda belirlenmistir (Hu vd., 2015).
3.4  Ekspansin Proteinlerinde Korunmus Motiflerin Belirlenmesi

Ekspansin proteinlerinde korunmus motiflerin belirlenmesi amaciyla Meme-suite

programi kullanilmis ve 20 korunmus motif secilmistir (Bailey ve Elkan, 1994).
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3.5 Ekspansin Proteinlerinin Domain Analizi

Ekspansin proteinlerinin domainleri online NCBI domain search programi

kullanilarak belirlenmistir (Lu vd., 2020).

3.6  Ekpansin Proteinlerinin Homoloji Modellemesi ve Tahmini U¢ Boyutlu

Yapilariin Belirlenmesi

Protein Data Bank (PDB) veri tabaninda Blastp analiziyle daha 6nceden deneysel
calismalar sonucunda ii¢ boyutlu yapilar1 belirlenmis olan ve ekspansin proteinlerine
yiiksek derecede benzerlik gosteren protein Ornekleri bulunmaktadir (Berman vd.,
2000). Bu arastirma sonuglarindan elde edilen veriler kapsaminda Phyre2 (Protein
Homology/Analog/YRecognition  Engine;  http://www.sbg.bio.ic.ac.uk/phyre?2)
programi1 kullanilarak ekspansin proteinlerinin tahmini ii¢ boyutlu yapilar

belirlenmigstir (Kelley vd., 2015).
3.7  Veritabam I¢in Websitesinin Gelistirilmesi

Veritabanina ait web sitesi Visual Studio IDE ortaminda C# programlama dilinde
yazilmistir ve  MVC (Model-View-Controller) modeli kullanilarak ASP.NET
ortaminda olusturulmustur. Bu web sitesi bir yonetici paneli ve bir son kullanici
arayiizli olmak iizere iki modiil olarak gelistirilmistir. Veritabanina veri girisi admin
paneli iizerinden gercgeklestirilmis ve girilen veriler veritabanina kaydedilmistir.
Veritaban1 olarak MS SQL kullanilmistir. Girilen veriler kullanici ara yliziinde
goriintiilenmektedir. Veritaban1 mimarisi iligkisel tablolar etrafinda olusturulmustur ve
Sekil 3.1'de sunulmustur. Bu mimari veritabani tablolarini, alanlarini ve tablo

iligkilerini gostermektedir.

Tiirlere ait veritabani tablosu, tiim bitkilerin Tir Kimligi, Tiir Ad1 ve Bitki Kimligi
gibi verilerini igermektedir. Tablel veritabani tablosu, bitki ekspansin proteinlerine ait
TableS1'in verilerini igermektedir (ExplID, SpeciesID, genom veritabani kimligi ve
kromozomal konum, vb.). Ayrica indirme tablosu boliimii, tiim bitkiler i¢in peptit,

CDS ve gen dizilerini kapsamaktadir.
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Sekil 3.11 Veritaban1 mimarisi

3.8 Dizilerin k-mer'ler ve Word2Vec ile Temsili

Derin 6grenme modelinin verileri siniflandirabilmesi i¢in ¢esitli 6n isleme adimlarinin
gerceklestirilmesi  ve verilerin modelin kullanabilecegi formata getirilmesi
gerekmektedir. Buradaki prosediirler, dizilerdeki amino asitler veya amino asit
gruplar arasindaki yakinliklar1 belirleyecek ve boylece belirleyici motifler derin
o6grenme modeli tarafindan yakalanarak protein dizilerinin siniflar1 belirlenecektir (Ay
Karakus vd., 2018). Protein dizileri, metinleri olusturan climlelerden farkli olarak tek
parca halinde bulunmaktadir. Protein dizilerinde ciimle gibi kelimeler
bulunmamaktadir. Bu nedenle protein dizilerinin kelimelere ayrilarak islenmesi,
kelimeler arasindaki yakinlik ve benzerligi kullanarak calisgan Word2Vec modelinin

kullanilmast uygun olmaktadir. Boylece basarili bir siniflandirma yapilabilmektedir

(Onciil ve Celik, 2023).

Kelimelerle yapilan calismalarda ne kadar ¢ok kelime bulunur ve yakinliklari
belirlenirse o kadar basarili bir model gelistirilmektedir. Bu nedenle dizileri kelimelere
ayirmak bu dizileri tipki birer metin climleleri gibi bir hale getireceginden 6tiirti faydal
olacaktir (Asgari ve Mofrad, 2015). Asgari ve Mofrad ile literatiirdeki diger

calismalarin incelenmesi sonucunda tek parca diziler her biri 3 karakterden olusan
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kelimelere (3-mer) ayrilarak dizilerden climleler elde edilmis olup bir korpus
olusturulmustur. Kelime sayisini arttirmak i¢in her dizi kelime karakter say1s1 kadar (3

adet) bir karakter kaydirilarak her diziden 3 ayr1 3'erli grup elde edilmistir.

Word2Vec, kelimeleri vektor uzayinda temsil etmeye yonelik denetimsiz bir tahmin
modelidir. Kelimeleri vektér uzayinda temsil edilirken ayni zamanda yakinlik ve
benzerlige gore puanlar ve agirliklar verir. Siirekli Kelime Cantasi (CBOW) ve Siirekli
Skip-Gram olmak tizere iki modeli bulunmaktadir. Word2Vec modeliyle olusturulan
kelime havuzunun islenmesi, hazirlanan derin 6grenme modelinde kullanilacak
yakinlik bilgilerinin ve baslangi¢ agirliklarinin elde edilmesini saglamistir (Mikolov
vd., 2013). Bu calismada belirlenen pencere boyutu kadar 6nceki ve sonraki kelimelere
bakarak merkezdeki kelimeleri tahmin etme yapisi lizerinde ¢alisan CBOW modeli
kullanilmistir. Pencere boyutu olarak varsayilan deger olan 5 belirlenmistir. 5 pencere
boyutunda ve 300 vektér boyutunda derlemin gorsellestirilmesi Sekil 3.2'de

verilmistir.

Sekil 3.12 Word2Vec corpus gorsellestirmesi

3.9 Gated Recurrent Birim (GRU)

Derin 6grenme matematik temelli bilgisayar bilimi ¢aligmalarinin gelismesiyle birlikte
literatiirde yapay zeka ¢alismalarinin bir kolu olarak yer almaktadir. Tekrarlayan Sinir

Ag1 (RNN) ve RNN tabanli modeller, bu calismanin da kapsadigi metinler lizerinde

53



yapilan calismalarda dogal dil isleme ve protein siniflandirma gibi alanlarda oldukca
popiilerdir. RNN'ler smiflandirmay1 verilerdeki ge¢mis bilgileri 0grenerek
yapmaktadir. Ancak RNN'de horizon ve patlayan egim problemleri nedeniyle yeni
arayislar olusmustur. Bu arayislar ve caligmalar sonucunda Uzun Kisa Siireli Bellek
(LSTM) ve Gegitli Tekrarlayan Birim (GRU) aglar1 gelistirilmistir (LeCun vd., 2015).
LSTM ve GRU aglar1 benzer basariya sahiptir ancak aralarinda birka¢ farklilik
bulunmaktadir. LSTM'ler, uzun vadeli bagimliliklar1 korumak ve hangi bilgilerin
hatirlanip hangilerinin unutuldugunu belirlemek i¢in giris ve ¢ikis kapilarinin yani sira
bir unutma kapisina da sahiptir. GRU ise tam tersine ayni amaclara hizmet eden
unutma iglemini bir kapiyla degil, bir anahtar yapisiyla saglamaktadir. Performans
acisindan LSTM'lere benzerdir. Karmasiklik ve kap1 daha az oldugundan soruna bagh
olarak daha hizli olabilir. Asagida 1-4 formiilleri ile GRU aglarinin temel yapisi
verilmigtir (Gao ve Glowacka, 2016).

ze= 01(Whzhe1 + Wisxy) (1)
re= o1(Warhe—1 + Wexy) )
hi= oo(Wensexe + Wen(re he1)) 3)
h=0—-2z)he1+ 207 4)

Burada Formiil 1 gilincelleme kapisini, Formiil 2 unutma anahtarini, Formiil 3 aday

aktivasyon fonksiyonunu ve Formiil 4 ¢iktinin hesaplanmasini ifade etmektedir.
3.10 Derin Ogrenme Modeli

Bu calismada, ekspansin proteinlerinin tiirlerini siniflandirmak ve tespit etmek icin bir
Word2Vec 6n isleme adimi1 ve ardindan 3 GRU katmani, 2 birakma katmani, 2 yogun
katman ve bir siniflandirict yogun katman kullanilmistir. Model olusturulurken Python
Programlama Dili kullanilmistir. Modelin egitilmesi, dogrulanmasi ve test edilmesi
i¢cin veri kiimesi, %70 egitim, %15 dogrulama ve %15 test i¢in Python'un Sklearn
kiitiiphanesinin train_test split isleviyle rastgele boliinmiistiir. 3022 dizi igeren veri

seti rastgele 2115 egitim, 454 dogrulama ve 453 test veri setine ayrilmistir.
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Yalnizca dizilere ihtiya¢ duyan ve baska hicbir ek bilgiye ihtiya¢ duymayan modelde,
on igsleme adiminda Oncelikle dizilerin gesitli islemlerden gegmesi gerekmektedir.
Ciinkii dizilerin "MAIVMKSAA..." bicimindeki bitisik ve farkli uzunluktaki yapisi,
derin 6grenme modelinin karar vermesini zorlastirmakta ve 6zelliklerin ¢ikarilmasini
zorlagtirmaktadir. Sekil 3.3, rastgele boliinmiis veri kiimesinin egitim, dogrulama ve

test veri kiimesi bolimlerindeki dizilerin karakter uzunluklarini vermektedir.

Sequence char count: Train Sequence char count: Val Sequence char count: Test
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0.0000 0000 0000
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Sekil 3.13 Egitim, dogrulama ve test veri kiimesindeki dizilerin karakter uzunluklari

Word2Vec modeli kelimelerle ¢alistig i¢in tek parcgali diziler 3 karakterden (3-mer)
olusan kelimelere ayrilarak dizilerden ciimleler elde edilmektedir ve cilimlelerin
kelimelerinden bir corpus olusturulmaktadir. Olusturulan corpustaki kelime sayisini
arttirmak amaciyla her dizinin ilk karakterinden teker teker bir karakter (3 adet)
kaydirilarak 3 ayri 3'erli grup elde edilmistir. Daha sonra kelimelere bdliinen orijinal
diziler, Word2Vec modeliyle belirlenen 300 boyutlu vektorlerle sayisallagtirilmistir.
Ardindan dizilerin ortalama uzunlugunun 250 karakter oldugu ve 3 karakterli
kelimelere boliindiigii dikkate alinarak yapilan denemeler sonucunda dizi
uzunlugunun 100 kelimeye (300 karakter) sabitlenmesine karar verilmistir. Derin
o0grenme modelinin bagarisinin 6nemli kosullarindan biri sabit uzunluga sahip
olmasidir, bu ayarlama kararindan sonra 100 kelimeden uzun olan diziler son kismi
kirpilarak kisaltilmis, kisa olanlar ise sonuna gerekli sayida 0 eklenerek uzatilmistir
(Onciil ve Celik, 2023). Nitekim modeli egittikten sonra model, kullanicidan herhangi
bir uzunluktaki diziyi alabilmektedir. Tahmin 6ncesinde arka planda ayni islemler

uygulanmistir.

Uyarlanabilir Moment Tahmini (ADAM) aktivasyon fonksiyonu, modelin egitimi
esnasinda hizli ve etkili bir sekilde nihai basariya ulagmasmi saglamak icin

kullanilmustir. Tleri yayilimla multi-simfli modelin tahmininin dogrulugunu kontrol
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etmek i¢in kayip fonksiyonu olarak kategorik capraz-entropi fonksiyonu kullanilmistir
(Yamashita vd., 2018). Modelin basarisini 6lgmek ve olumlu bir sekilde ortaya
koymak i¢in dogruluk, kesinlik, hatirlama ve f-skor performans metrikleri
hesaplanmistir (Kamilaris ve Prenafeta-Bolda, 2018). Onerilen derin 6grenme

modelinin yapisi Tablo 3.1'de verilmistir.

Tablo 3.2 Onerilen derin grenme modelinin yapisi

Katman (type) Cikis Sekli Param #
Embedding (None, 100, 300) 2403600
Bidirectional GRU (64) (None, 100, 128) 140544
Bidirectional GRU (128) (None, 100, 256) 198144
Bidirectional GRU (256) (None, 100, 512) 789504
Dropout (0,2) (None, 100, 512) 0
Flatten (None, 51200) 0

Dense (128) (None, 128) 6553728
Dense (256) (None, 256) 33024
Dropout (0,35) (None, 256) 0

Dense (4) (None, 4) 1028
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4. BULGULAR

Biyoinformatik analizler ile bitkilere ait elde edilen tiim verilerin (ekspansin protein
kimlikleri, kromozom konumlari, genom veritaban1 kimlikleri, protein uzunluklari,
tahmini izoelektrik noktalari, molekiiler agirliklari, kararlilik durumlar1 ve NCBI
kimlikleri, ekzon-intron yapisi, domain yapilari, protein dizileri, pdf dosyalari, tahmini
tic boyutlu yapilari, motif yapilart ve secilen bitkilerin makalelerine ait baglantilar)
yiiklenmesi yonetici paneli sayfasindan yapilmistir. Websitesinin ana sayfasi Sekil

4.1'de gosterilmistir (http://www.expansingenefamily.com/). Ana sayfada bitkiler

siiflarina gore (Monokot, Dikot vb.) ayr1 ayr1 gruplandirilmistir. Bitkiler monokotlar,
dikotlar ve diger bitki siniflart olarak smiflandirilmis olup web sayfasinda

gosterilmistir (Sekil 4.2).

8 DATABASE for Species-Kastamonu University Home  Plant Expansion Gene Family  Download  BLAST ~ Search »  DeepleamingModel  About  Confact  Admin Login

Home / Expansin Gene Family Database

Home -»Expansin Gene Family Database

i (& Home

i~ & Deep Learning Model Welcome to Expansin Gene Family Database

i  About

- Contact Expansins are the cell wall protein. The gene family of expansins has two main groups: Alpha Expansins and Beta Expasins and contains two subgroups: Expansin-Like Alpha and

.. Show All Table S1

T TATET Expansin-Like Beta. These gene family members are important because they have played a critical role in the pH-dependent cell wall loosening without enzymatic reaction. Also,

T 5 Dicols (45 species) they possess an assignment such as fruit ripening, growth of plants and seed germination. Additionally, expansins are affected in abiotic-biotic stress conditions. We believe that the
&b o Sohagnopsida (1 species) expansin gene family database is a precious source for researchers studying with the expansin gene family.

2 Lycopodiopsida (1 species)
|k Bryopsida (1 species)
sz Marchantiopsida (1 species)

Located at. http:
Licence: Publ

Copyright © Karact 2020

Sekil 4.1 Web sitesi ana sayfa goriinimi
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http://www.expansingenefamily.com/

-{gy Home
- 3 Deep Leamning Model
- B About

.. B8 Contact

.- Show All Table 51
@I == Monocofs (21 species}l
Ananas comosus
Brachypodium distachyon
Brachypodium stacei
Musa acuminata
Oryza sativa
Oropetium thomasum
Panicum hallii
Sorghum bicolor
Spirodela polyrhiza
Setaria viridis
Zostera marina
Asparagus officinalis
Brachypodium sylvaticum
Elaeis guineensis
Miscanthus sinensis
Oryza brachyantha
Oryza sativa kitaake
Phalaenopsis equestris
Panicum hallii HAL
Sorghum bicoler Rio
Setaria italica

oy Home
- 3 Deep Leamning Model
- 3 About
- B Contact
- B4 Show All Table S1

Lico e L WP

oL
@L . Dicots (45 species) I

Arabidopsis thaliana
Aquilegia coemulea
Arabidopsis halleri
Amaranthus hypochondriac
Arabidopsis lyrata
Amborella trichopoda
Erassica oleracea capitata
Boechera stricta

Citrus clementina
Capsella grandiflora
Carica papaya
Cucumis sativus
Citrus sinensis
Daucus carota
Eucalyptus grandis
Eutrema salsugineum
Gossypium raimondii
Kalanchoe fedtschenkoi
Linum usitatissimum
Manihot esculenta
Mimuluz guttatus
Medicago truncatula
Ricinus communis

: Home

. Y Deep Leaming Model

.. 4 About

£ Contact

.. B Show All Table 51

.:'U':- = Monocots (21 species)

-:'L,Ev - Dicots (45 species)

@l - Sphagnopsida (1 species}l

Sphagnum fallax

& |== Lycopodiopsida (1 species) |

Selaginella moellendorfii
& lso_Bryopsida (1 species) |

Physcomitrium palens

@l - Marchantiopsida (1 spe:ieslll

L. 2 Marchantia polymorpha

Sekil 4.2 Monokot, dikot ve diger bitkilerin web sitesinde ayr1 ayr1 goriiniimil

All Table S1'e tiklandiginda tiim bitkiler i¢in Table S1 goriintiilenmektedir (Sekil 4.3).
Table S1°de ekspansin proteinine ait protein kimlikleri, kromozom konumlari, genom
veritabanm1 kimlikleri, protein uzunluklari, tahmini izoelektrik noktalari, molekiiler
agirliklar, kararlilik durumlari ve NCBI kimlikleri bilgilerine ulagilmaktadir. Ayrica
her bitkiye ait Tablo S1 EK-A’da verilmistir. Tablo S1'deki Genome DB ID
numarasina tiklandiginda yeni sekmede o proteine ait tahmini ti¢ boyutlu yap1 gorseli,
domain yapisi, bu gene ait ekzon-intron, lokus ve gen model numaralar1 ve peptit, CDS
ve gen dizilerine erisilebilmektedir (Sekil 4.4). Her bitki i¢cin Tablo S1 altinda bitkideki
tim ekspansinlere yonelik olarak olusturulmus gen yapisi, motif, kromozomal
yerlesimlerinin ve bitkiye ait genom makalesinin gosterildigi boliim mevcuttur (Sekil
4.5). Tahmini {i¢ boyutlu yapinin 6zelliklerine, {i¢ boyutlu yapinin PDB giris numarasi
tiklanarak erisim saglanmaktadir (Sekil 4.6). Proteine ait sayfadaki bilgiler ayrica bir
PDF dosyasi olarak sunulmaktadir ve sayfadaki PDF linkine tiklanarak a¢ilip indirilme
imkan1 sunulmaktadir (Sekil 4.7). Bitkilere ait varsa veritabanlari hem agilan sayfadaki
hem de PDF dosyasindaki linklere tiklanarak goriintiilenebilmektedir (Sekil 4.8, Sekil
4.9, Sekil 4.10). Ayrica bitkiye ait genom makalesine Table S1 sayfasindaki linkten
erisim saglanabilmektedir (Sekil 4.11).
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5 DATABASE for Sp pansion Gene Family  Download ecp LeamingModsl  About  Contact

Home / Table 51

Show All et

L.y Home

.. 4 Deep Leaming Mode! ALL Table 51

& &, About The table shows the EXPs of all species. You can filer by Categary, Species and EXP ID.

L. Contact

.5 Show AllTable 31

dbsa Monocols (21 species) Order C':‘t:":l"e'y v szaz’ v EI’:P v Genom DB Id Chromosome Start Position End Position f’e‘:m Pl Mv(

dbsa Dicals (45 species) U

o 5 Sphagnopsida (1 species) 1 Dicals Arabidopsis haliana  AIEXPA-D1 ATIG12560.1 1 4278505 4277989 26204 933 28

db- 5 Lycopodiopsida (1 species)

3 Bryopsica (1 pecies) 2 Dicots Arabidopsis thaliana  AIEXPA-02 ATIG20190.1 1 6998335 69983} 282 591 %

- Marchantiopsida (1 species) 3 Dicots Arabidopsis thaliana  AEXPA-03 AT1G20190.2 1 6998432 6999523 193 a7 n
4 Dicals Arabidopsis thaliana  AIEXPA-04 ATIG28770.1 1 925043 061313 249 924 %
5 Dicals Arabidopsis thaliana  AIEXPA-05 ATIG28770.2 1 959750 9607 259 916 27
6 Dicals Arabidopsis thaliana  AIEXPA-06 ATIGE2930.1 1 23331S6E+07 23333256407 257 936 27
7 Dicals Arabidopsis thaliana  AIEXPA-07 ATIG69530.1 1 2614184E+07 2614356407 250 926 2%
& Dicats Arabidopsis thaliana  AIEXPA-0 ATIG69530.3 1 2614184E+07 2514356407 275 924 2
9 Dicats Arabidopsis thaliana  AIEXPA-0 ATIG63530.4 1 2614184407 25143538407 220 93 3
10 Dicats Arabidopss thaliana  AIEXPA-10 ATIG69530.5 1 2614184407 2614356407 245 928 2
1 Dicats Arabidopsis thaliana  AEXPA-11 AT2G03030.1 2 916805 918671 253 932 7
12 Dicats Arabidopsis thaliana  AIEXPA-12 AT2628950.1 2 1243134E407 124338807 257 976 27
13 Dicats Arabidopsis thaliana  AIEXPA-13 AT2G37640.1 2 15T8TS2E407 1 579014E407 262 953 28
14 Dicats Arabidopsis thaliana  AIEXPA-14 AT2G37640.2 2 1STBTTIESOT 1 ST81E+0T 237 958 2
15 Dicals Arabidopsis thaliana  AIEXPA-15 AT2G39700.1 2 16543836407 1 B4STSE0T 257 976 27

Sekil 4.3 Tiim bitkiler i¢in Tablo S1 goriiniimii

Home  Plant Expansion amingModel  Aboul  Conlacl  Admin Login

Home | Identification

AT1G12560.1 - icereicsicn

@ Home (
4 Deep Leaming Model Gene model: AT1G12560.1
é About IDENTIFICATION

Sontact

how All Table S1 Species Name

o= Manocots 21 species) ’
¥ o Do (s Arabidopsis thafiana
4= SPhagnopsida (1 species) Locus:
4 == Lycopodiopsida (1 species) AT1G12560 1
-5 Bryopsida (1 species)
4+ Marchantiopsida (1 species) Gene Model:
AT1G12560.1
Description:
AEXPA-01 -
Family: )

Alpha Expansin

3D St &l U

Genome Databases:

External Resources

Gene Structure:

AEXPAGI - - - _—

o £ i ) iy Ty, iy Tiawy
Legend
DS - e dovnien  — laa

Domain Architecture:

ALEXPA-01

Query seq.
Superfanilies —

Accession
14 PLNO0193 super family 33423 expansin-A_ Provisional 32261 3202

Peptide Sequences

>AEXPA-01
M VSFNKFFSIVFVVFAISGEFVAGYYRPGPWRYAHATFYGDETGGETMGGACGYGNLFNSGYGLSTAALSTTLFNDGYGCGQCFQITCSKSPHCYSGKSTWVT
ATNLCPPNWYQDSNAGGWCNPPRTHFDMAKPAFMKLAYWRAGIIPVAYRRVPCQRSGGMRFQF QGNSYWLLIF DIKSMAVKGSRTNWI! INWGASY

QAFSSLYGQSLSFRVTSYTTGETIYAWNVAPANWSGGKTYKSTANFR

CDS (Coding Sequence):
>AIEXPA-01
ATGGGTCCAATCTCAAGTTCTTGGAGCTTTAACAAATTCTTCTCAATAGTTTTCGTTGTTTTCGCCATCTCCGGCGAGTTCGTCGCTGGATACTATCGACCAGGCCCA
TGGAGATATGCTCACGCCACTTTCTACGGTGACGAGACCGGTGGTGAAACCATGGGTGGTGCATGTGGGTACGGAAACCTTTTTAACAGCGGCTACGGACTGTCC
ACGGCGGCGCTAAGCACGACATTGTTCAATGATGGTTACGGATGCGGCCAATGTTTTCAGATAACAT GTTCGAAATCACCGCATTGTTACTCTGGAAAATCAACAGT
GGTCACAGCCACCAATCTTTGCCCTCCTAATTGGTACCAAGACTCCAACGCTGGTGGTTGGTGCAATCCTCCTAGAACCCATTTCGATATGGCTAAACCAGCTTTCA
TGAAACTCGCTTACTGGAGGGCCGGTATCATCCCAGTTGCATACCGAAGAGTGCCATGCCAAAGGAGTGGAGGTATGAGGTTTCAATTCCAAGGTAATTCTTATTG
GCTTCTTATCTTCGTCATGAACGTTGGTGGCGCCGGAGACATCAAGAGCATGGCCGTTAAAGGTAGCCGGACGAATTGGATAAGCATGAGCCACAATTGGGGAGC
CTCTTACCAAGCTTTTTCCTCTCTCTATGGTCAATCTCTCTCTTTCCGGGTCACTTCTTACACCACCGGTGAAACCATCTATGCTTGGAACGTTGCTCCGGCTAACTG
GAGCGGCGGTAAGACTTACAAGAGCACCGCTAATTTCCGTTAA

Nucleotide:
>AtEXPA-01
ATCAAAAAACAAACCAAAAACAAACCCTAAGAATAAAGAAAAAGAGGCTAGAATGGGTCCAATCTCAAGTTCTTGGAGCTTTAACAAATTCTTCTCAATAGTTTTCGTT
GTTTTCGCCATCTCCGGCGAGTTCGTCGCTGGATACTATCGACCAGGCCCATGGAGATATGCTCACGCCACTTTCTACGGTGACGAGACCGGTGGTGAAACCATG
GGTACGTACACAACTTCATTTCACTTCTCTTGCATATACCATATGAAGTCGATGATCCAACGTTTCCAGACATATATATCCACACGATTAACAAAAAAAAAAAGTTTATG
AAAAAAATTT A AN ATATTTTAC AT AR ATAN ATARTA A ATARR A ATTTTT A ATT TR ATTA ATATAM ATTRAACPATANCT AN ATAANAATATAT A ACAN ATAARAT

Sekil 4.4 Bir ekspansin proteinine ait 6zelliklerin genel goriinimii
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A
thaliana

Arabidopsis

i thaliana

3

Arabidopsis
thaliana

Table S1 Count: 48

Click on the pictures to see

AEXLA-D4 AT3G459702 3 1689617E+07 1.689719E+07 233 749 2582576
AEXLA-DS ATAG33400.1 4 1.797842E+07 1.797974E+07 265 543 2854268
AEXLE-01 ATAG1T030.1 4 9581562 9583290 250 6.64 2793377

Gene Structure Chromosomal Location Conserved Motif

77 Stable NP_001327677.1

4136 Unstable NP_195553.1

3252 Stable NP_193436.2
Article Link

hiips-/facademic oup com/narfarticle/40/D1/01202/29030587 I
| Ioﬂm ise

Link Count: 1

Sekil 4.5 Bitkilere ait ekzon-intron, kromozomal yerlesim, motif ve makale linklerinin

= DATABASE for §

gosterilmesi

About ontact  Admin Login

Home | Detail
2HCZ e

% Home

4 Dep Learming Modsl

1 About

Contact

- 5= Show All Table S1

a2 Monocots (21 species)

b 55 Dicots (45 species)

b 5o Sphagnopsida (1 species)
db- 55 Lycopodiopsida (1 species)
dp 5= Bryopsida (1 species)
a2 Marchantiopsida (1 species)

HHSEARCH DETAILS for 2HCZ

Order  Species ¥ PDBEntry Name A4 3D Structure Image Protsin Id

1 Arabidopsis thaliana 2HCZ AEXPA-01

Download Count: 1

Molecular Weight ~ Confidence  Identity ~ Query Start  Query End

100 34 32 261

Sekil 4.6 Ekspansin proteinine ait tahmini ii¢ boyutlu yapinin 6zellikleri

IDENTIFICATION
‘Speces: Arabidopsis thalizns
Locas: ATIGI2360

Gene Model: ATIGI2560.1
Description: AEXPA 01
Family: Alpha Expassin

30 structure:

SEQUENCES
Peptide

>AEXPAO1

MOPISSSWSENKFFSIVEVVFAISGEFVAGYYRPGPWRY AHATFYGDETGGETMGGA
CGYGNLENSGYGLSTAALSTTLENDGYGCGOCFQITCSKSPHCYSGKSTVVTATNLE
PPNWYQDSNAGGWCNPPRTHFDMAKPAFMKLAYWRAGIPVAYRRVPCQRSGGMR
FOFQGNSYWLLIF YQAFSSLYCOS
LSFRVTSYT TYKSTANFR

CDS {coding sequence)

>AEXPA D1

ATGGGTCCAATCTCAAGTTCTTGGAGCTTTAACAAATTCTICTCAATAGTTITCGT
TGTTITCGCCATCTCCGGCGAGTTCGTCOCTCGATACTATCGACCAGGCCCATCS
AGATATGCTCACGCCACTTTCTACGGTGACGAGACCGETGETGAAACCATGGCTG
CTGCATCTGEGTACGGAAACCTTTITAACAGCGCCTACGGACTGTCCACGGLGGE
GCTAAGCACGACATTCTTCAATCATCGTTACGGATGCCGCCAATCTITICAGATA
ACATCTTCGAAATCACCGCATTGTTACTCTGCAAAATCAACAGTCGTCACAGCCA
CCAATCTTTGCCCTCCTAATTGGTACCAAGACTCCAACGCTGOTGGTTGGTGCAAT
CCTCCTAGAACCCATTTCGATATGGCTAAACCAGCTTTCATGAAACTCGCTTACTG
GAGGGCCGCTATCATCCCACTTGEATACCGAAGAGTGCCATGCCAAAGGAGTGG
AGGTATGAGGTTTCAATTCCAACGTAATTCTTATTGGCTTCTTATCTTCGTCATGA
ACGTTGGTCGCGCOGGAGACATCAAGAGCATGECCCTTAAAGGTAGCCGGACGA
ATTGGATAAGCATGAGCCACAATTGGGGAGCCTCTTACCAAGCTTTTTCCTCTCTC
TATGGTCAATCTCTCTCTITCCCGGTCACTTCTTACACCACCGGTGAAACCATCTA
TGCTTGGAACGTTCCTCCCOCTAACTGGAGCGGCGGTAAGACTTACAAGAGCACC
GCTAATTTCCGTTAA

Nucleotide
>AEXPAOL

ATCAAAAAACAAACCAAAAACAAACCCTAAGAATAAAGAAAAAGAGGCTAGAA
TGGCTCCAATCTCAAGTTCTTGGAGCTTTAACAAATTCTTCTCAATAGTTTTCGTT
GTTTICCCCATCTCCGECGAGTTCCTCGCTCGATACTATCGACC AGGCCCATGGA
GATATGCTCACGCCACTTTCTACGGTGACGAGACCGGTGGTGAAACCATGGGTAC
GTACACAACTTCATTTCACTTCTCTTGCATATACCATATGAAGTCGATGATCCAAC
GITTCCAGACATATATATOCACACGATTAACAAAAAAAAAAAGTTTATGAAAAA
ACTTTCCAAAATATTTTACCATGGATACGTAGTCCATAGCAATTTTTCATTTGCAT
TGCATGTGCATTGAACCGTACCTGAATCACAATATGTCACGCATAAGATCAATGA
TATAATAACTTTATGTATATATATATATATATAATGTAGGTGGTGCATCTGGGTAC
GGAAACCTTTTTAACAGCGGCTACGGACTGTCCACCGCGGCGCTAAGCACGACAT
TGTTCAATGATGGTTACGGATGCGGCCAATGTTTTICAGATAACATGTTCGAAATC
ACCGCATTGTTACTCTCGAAAATCAACAGTGGTCACAGCCACCAATCTTTCOCCT
CCTAATTGGTACCAAGACTCCAACGCTGGTGOTTCGTGCAATCCTCCTAGAACCC
ATTTCGATATGGCTAAACCAGCTTTCATGAAACTCGCTTACTGGAGGGCCGGTAT
CATCCCAGTTGCATACCGAAGGTATATATATACTACACTTAGTTATTCAACTTCAT
ATATTATATTCCAAAACTTATATATTTTATAATGTGATTGATCATATAGAGTGCCA
TGCCAAAGGAGTGGAGGTATGAGGTTTCAATTCCAAGGTAATTCTTATIGGCTTC
TTATCTTCGTCATGAACGTTGOTGGCGCCGCAGACATCAAGAGCATCGCCGTTAA
ACGTAGCCGCACGAATTGGATAAGCATGAGCCACAATTGGGGAGCCTCTTACCA
ACCTTTTTCCTCTCTCTATGGTCAATCTCTCTCTTTCCGGGTCACTTCTTACACCAC
CGGTGAAACCATCTATGCTTCGAACGTTGCTCCGECTAACTGGAGCGLCGGTAAG
ACTTACAAGAGCACCGCTAATTTCCGTTAAAACTAGGCTTTTGCCCTACCAAACG
AAAACGGAGTTTTCTCTTCTCCTTCTTTTTTTGTTAAGAGTTTCGGTGGCCTTTTGT
TCTGGTCGCCCCGCTTTATGTTATACATCTACATGTATGTATAATGTATGTATGTA
TCTAATTGTGATATAACTCTTCTTATAAATATCATGAAGTCAACACTICTTGATCA
AGAGAATTCGTTTTGTTTCTGAAAATTTTGTTATTTGTAAATTITCTACCAATAAA
TCCCTTGCTTTITCTITAGAAGACAAA

Sekil 4.7 Ekspansin proteinine ait bilgilerin PDF dosyasi formatinda sunulmasi
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*tdif Home Help Contact AboutUs Subscribe Login Register

Search Browse Tools Portals Download Submit News Stocks
The Arabidopsis Information Resource Breaking News

TAIR Support for PhyloGenes
[Jun 26, 2023]

_ TAIR subscriptions now include
L1O0O% GOOD STUIEEF PhyloGenes.

Arabidopsis Community
Resources Portal

[Jun 9, 2023]

The community resources
portal includes links to data,
tools and other information to
aid in your research.

See you in Chiba at ICAR2022
[May 26, 2023]

Come find us in Chiba at
ICAR2022! Learn more at the
Arabidopsis Bioinformatics
Session Thursday June 8, 2023
9 am JST. Or visit our booth.

A. thaliana Col-CC genome
reannotation effort

[Apr 14, 2023]

A reference genome
reannotation effort is underway.
See tinyurl.com/AthalianaV12
for more information.
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Sekil 4.8 Arabidopsis thaliana’ya

=

t TAIR veritabani sayfasi

K[“ GENOME: Arabidopsis thaliana (thale cress)

Entry Toea4l Complete Genome All links

org code ath Ontology (43)

Name Arabidopsis thaliana (thale cress) KEGG BRITE (48)
Pathway (362)
Category Reference genome KEGE PATHWAY (141)
Annotation |yes| Show organism | KEGG MODULE (221)
Genome (11}
Taxonomy TAX:3782 ASSEMBLY (1)

Virus-HostDE {1@)

Lineage |Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta; Gene (33285)

Spermatophyta; Magnoliopsida; eudicotyledons; Gunneridae; Pentapetalae; KEGG GENES (29446)
rosids; malvids; Brassicales; Brassicaceae; Camelineae; Arabidopsis KEGG MGENES (3128)
Taxonomy | Refene (208719)
DNA sequence (14)
Brite KEGG organisms [BR:br@s6e1] RefSeq(nuc) (7)
KEGG organisms in the NCBI taxonomy [BR:breg8s1a] GenBank (7)
KEGG organisms in taxonomic ranks [BR:bressil] Literature (5)
KEGG organisms: plants [BR:bressi3] Publed (5)
Taxonomy (1)
BRITE hierarchy I TAX (1)
Data source|RefSeq (Assembly:GCF_880861735.4) A1l databases (53726)
BioProject:116 Downlosd RDF
Original DB[MIPS
Kazusa
TAIR

Keywords Photosynthesis

Chromosome (1
Sequence |RS:NC_893876 (GB:CPEO2634)
Length 38427671

Chromosome |2
Sequence |RS:NC_883871 (GB:CPB826E5)
Length 19653289

Sekil 4.9 Arabidopsis thaliana’ya ait KEGG veri taban1 sayfasi
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00000

Search for Arabidopsis proteins identified on 2D gels.

Arabidopsis thaliana 2-DE gel data:

E&” - 2_DE gel images and supplementary tables to the Arabidopsis thaliana plant tissue
@ proteome:

Genamanalyse
it o Overview of 2DE gel images of 8 different Arabidopsis thaliana tissues

(inflorescence, stem, primary leaf, leaf, seed, seedling, silique, root).

‘ JULICH o Overview and download of 2_-DE gel images and result tables from MALDI-
TOF MS analysed Arabidopsis thaliana tissues (primary leaf, seedling.
FORSOH NGO TRUR silique).
UNIVERSITY i SuppEementary tables and data to the proteome of the Arabidopsis rhalfiana 805

Sekil 4.10 Arabidopsis thaliana’ya ait GABIPD veri taban sayfasi

c & academic.oup.com/nar/article/40/D1/D1202/2903058login=false T
¥ TreeGenes £ Data Download | Ci... e Genomes | HWG @ 10 MEDICINAL PLA... E Tropicos # GiardiaDB :EuPath,, R® (PDF) The Onion Ge... @ datepalm
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Issues Section browse v More Content v Submit » Purchase About v Nocleic Acids Research 1

JOURNAL ARTICLE

The Arabidopsis Information Resource (TAIR):
improved gene annotation and new tools @
Philippe Lamesch, Tanya Z. Berardini, Donghui Li, David Swarbreck, Christopher Wilks,

Rajkumar Sasidharan, Robert Muller, Kate Dreher, Debbie L. Alexander,
Margarita Garcia-Hernandez ... Show more

Nucleic Acids
Research

Volume 40, Issue D1

1 January 2012

Author Notes

Nucleic Acids Research, Volume 40, Issue D1, 1 January 2012, Pages D1202-D1210,
https://doi.org/10.1093/nar/gkr1030
Published: 02 December2011  Article history v

ract
@ PDF  BE SplitView &e Cite  ® Permissions  «5 Share v
RODUCTION

Article Contents

Sekil 4.11 Arabidopsis thaliana’ya ait genom makalesi

Ayni1 zamanda web sitesinde bitkilerin ekspansin ailesine yonelik tiim peptit, CDS ve
gen dizilerine erisim saglanmaktadir (Sekil 4.12, Sekil 4.13, Sekil 4.14, Sekil 4.15).
Web sitesindaki Blast kismina tiklanildiginda NCBI Blast veritabanina ulasilmaktadir
(Sekil 4.16) ve deep learning model kismina tiklanildiginda ise BHLH veri tabanina
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ait ekspansinlere yonelik derin 6grenme sunucusuna erigilebilmektedir. Hangi
ekspansin ailesine ait oldugu bilinmeyen bir protein dizisinin derin O0grenme
sunucusunda c¢alistirildiginda bu dizinin hangi aileye ait olabilecegi tahmin
edilmektedir (Sekil 4.17). Ayrica Search kismina tiklanildiginda bitkilerin
siiflandirilmasi, bitki tiirii ve ekspansin numarasi olmak tiizere ii¢ farkli kategoride
(category name, species name ve IDEXP) arama islemi gergeklestirilmektedir (Sekil

4.18).

8 DATABASE for Species--Kastamonu University Home  Plant Expansion Gene Family — Download  BLAST  Search ~  DeepleamingModel ~ About  Confact  Admin Login

Home | File
Download -+

- (& Home

Download
; “ Do leatting Moddt The fable shows the Download files. You can filter by Category Name, Species Name.
i 4 About
: : ‘S'::t’:t" e Order Category Name ¥ Species Name Y CDS Squence Pepiide Squence Gene Squence
o Monocots (21 species) 1 Monocols ANanas comosus I Ananas comasus (CDSSquence) I IAnanas comosus (PeptideSquence) II Ananas comosus (GeneSquence) I
db- = Dicots (45 species) 2 Dicats Arabidopsis thaliana Arabidapsis thaliana (CDSSquence) Arabidepsis thaliana (PeptideSquence) Arabidepsis thaliana (GeneSquence)
g: f::;:;js;:::‘::s;‘j;‘ 3 Dicols Aquilegia coerulea Aquiegia coenlea (CDSSquence) Aquiegia cosrulea (PepfideSquence) Aquilegia cosrulea (Gene Squence)
db = Bryopsida (1 species) 4 Dicols Arabidopsis halleri Arahidopsis halleri (CDSSquence) Araidopsis haller (PeptideSquence) Arabidopsis halleri (GeneSquence)
o 5= Marchantiopsida (1 species) 5 Dicots th Amaranthus (CDSSquence) | Amaranthus { Amaranihus hy e €
6 Dicols Amborella trichopoda Amborefla trichopeda (CDSSquence) Amborella trichopoda (PeptideSquence) Amborella trichopoda (GeneSquence)
7 Monocols distachyon  Brachypodium distachyon (CDSSquence) distachyon (F y distachyon
& Monocols stacei stacei (CD33quence) B dium stacei y stacei (¢
9 Dicots Brassica oleracea capitata Brassica oleracea capitata (G Brassica oleracea capitata (PeplideSquence) Brassica oleracea capitata (GeneSquence)
10 Dicots Boechera stricta Boechera stricta (CDSSquence) Boechera stricta (PeplideSquence) Boechera stricla (GeneSquence)
1 Dicots Citrus clementina Citrus clementina (CD3Squence) Cilrus clementina (PeptideSquence) Cilrus clementina (GeneSquence)
12 Dicols Capsella grandilora Capselia grandifora (CD3Squence) Capsella grandifiora (PeplideSquence) Capsella grandifora (GeneSquence
13 Dicets Carica papaya Canca papaya (CDSSquence) Canca papaya (PeplideSquence) Canca papaya (GeneSquence)
14 Dicots Cucumis sativus Cucumis safivus (CDSSquence) Cucumis safivus (PeptideSquence; Cucumis sativus (GeneSguence)
15 Dicols Cilrus sinensis Citrus sinensis (CDSSquence) Cilius sinensis (PeplideSquence) Cilius sinensis (GeneSquence)
16 Dicots Daucus carola Daucus carola (GDSSquence) Daucus carola (PeplideSquence) Daticus carola (GeneSquence)

Sekil 4.12 Bitkilerin ekspansin ailesine ait gen, CDS ve peptit dizilerine erigim

*ATEXPA-B1

MOPISSSWSFNEFFS IVFWWRALSGE FVAGYYRPGPRRYAHATFYGDET GGE TMOGALGY
GNLFNSGYGLSTAALST
TLFNDGYGLGRCFQL TCSKSPHOYS GRS TV TATNLCPPNAYQ
DEMNAGGWCNPFR THF DMAK PAF MKLAYWRAGLIP
VAYRRWPLORZOGMRFQFQGNS YWLL
IFVMNGRAGDIKSMAVEGSRT WL SMESHNWGAS YQAFSSLY GRS LSFRVT
SYTTGETLY

AWNVAPANKSOOK TYKSTANFR

*ATEXPA-BE

MEKSLAGLAVLAALF IAVDAFRPSGLTHNGHATFY QLS 0ASG TMOGALCGY QDL Y 2AGYGTM
TAALSTALFNDGASCGE
CYRITCDHAADS RWCLKGASVY ITATNFCPPNFALPFNNNGGHC

NFPLEHFDMAQPAWEK LGIYRGGQLVPVVFQRVST
YEKGOWRFRLINGRDYF ELVN LQNVGG

AGLIRSVESIKGS K ToWLAMS RNRGANKSNAY LDGRALSFSITTTDGATRY
FLNVVPSSW

SFGRIYSERVOF

>ATEXPA-B3
MTAALSTALFNDGASCOECYRITCOHAAD S RWCLEGASYVY L TATNFLPPNFALPNNNGGW
CNPPLEHFOMAQPAKWEK
IGIYRGGIVPVWFQRVSCYKKGOVRF R INGRDYF ELVNIONVG

GAGS IKSVS IKGS KT OWLAMSRNWGANWOSNAYL
DEQALSFEITTTOGATRVFLNVYPSS

WEFGRLYSSNVOF

Sekil 4.13 Bitkilerin ekspansin ailesine ait tiim peptit dizilerine erisim
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FATENPA-B1

AT GGG T CCAATCT ARG T TCT TRGAGC T T TAACAAATTCTTCTCAATAGT TTTCATTAT TT TCRCCATC TCCaGCGAGT TEGTCAC TAGATACTATCGAL
CAGGCCCATGEAGATATGC TCACGCCACTTTCTACGETGACGAGACCOGTGG T GAMACCATGGE TGETECATG TGEE TACGGAAACCTTTT TAACAGLGE
CTACGGACTATCCACGECAGCGL TAAGCACGACATTGT TCAATGATGGOT TACGGATGLOGCCAATGTTTTCAGAT ARCATGT TCGAAATCACCGLATTAT
TACTCTGGAMAAT CAACAGTGG TCACAGCCACCAATET TTACCCTCC TAAT TGO TAC CAAGACTCCAACGETAGTGETTAGTGCAATCCTCCTAGAACCE
ATTTCGATATGGL TARALCAGLTTTCAT GAMACTCGCT TACTGLAGGGLCGG TATCATOCCAGT TACATACCOAAGAGTGLCAT GLCAARGGAG THEAGE
TATGAGET T TCAAT TCCAAGE T AT TCTTAT TGECT TETTATCTTCGTCATGAALGT TAG T GGG COGAGALAT CAAGAGCAT GGLCGT TAAAGETAGT
COGACGAATTGOAT AAGCATGAGCCACAAT TGaGGAGCC T T TACCAAGCT T TTTCCTCTCTCTATGETCAATCTCTCTCT T TCOGGGETCACTTCT TACA
CCACCGETEAAACCATCTATGL TTGGAACGT TGC TCCOGETALL TGLAGCGGCGLTAAGAC TTACAAGAGCACCGCTAATTTCCGT TAA

>ATEXPA-B2

ATGTCARAGTCTC TAGL TGGAT TAECaGT TT TaeCCaC TCT TTTTAT TECaG T TRATGCGT TTAGGCCTTCTGGT TTAACTAAT GG TCACGETACATTCT
AT GEAGGAAGTGACGCTTCTGEAACAATCEGTGEAGCT TETGG T TACGGAGAT CTTTACTCGGLGGGE TACGGGACAATGACGGLGLCET TAAGLACGGL
TCTGT TCAACGACGEAGC TTCT TG GGAGAATGL TATAGEATAACGTGTGAT CACGL GO GGAC TCACGETRG TGLT TRAAAGGAGLTTCTGTGGTTATT
ACAGCCACTAACT TTTECCCAC CARALC TTTACT T TGEC TAACAAC AACGGTOGT TGG TGCAATCCGCCGE TTAMACATTTCGACATGGCACAACCCGETT
GGOAAMAGAT CGGAATTTACAGAGGEAGGAATCAT TCCCATCAT TT TCCAAAGAGTAAGC TG T TACAAGANAGOAGGAGT TAGAT TCAGAAT AAACGGAAG
AGACTACTTCGAGCTAGTGAATAT TCAAAATGTAGGAGGAGCAGGT TCTATTAAATC TATATCCAT CAANGGAT CARAGAL TGGT TGAT TAGCCATGTLT
COTAA TG GAGC TAAT ToGC AN T CaAA TG T TATCTAGATGGT CAAGC T T CTC T TTCTCCAT TACCACTACTGATEGTGC TACTAGAGTCTTTCTCA
ATGTTGTTCCT T T TE T TRGTCT T T TGGACAGAT TTATTCT TCCAACGTTCAGTTTT A

>ATENPA-B3

ATGACGOCOECGT TAAGLACGRE TCTAT TCAACGACGEAGC TTCT TELGGAGAATGL TATAGGATAACGTGTGAT CACGCOGLGEALTCACGGTGRTGLT
T ARG GAGC T T T TET TAT TACAG A TAA T T T TeC CCAC AR T T TGCT T TGO TAACAAC AN GG TGOT TR TGCAATCCGOGU T TARMCA
TTTCGACATGGCACAACCCGLT TGGGAAAAGATCGEAAT TTACAGAGEAGGAATCGT TCCCGTCGT TTTCCAAAGAG TAAGC TGT TACAAGARAGGAGGA
GT TAGAT TCAGAATAAACGGAAGAGAC TACT TOGAGE TAGT GAAT AT TCAANATATAGGAGGAGC AGETTCTAT TARATC TG TATCCATCAMAGGATCAA
AGACTGET TGGT TAGCCATATCTCATAAC TOGGGAGL TAAT TGGCAATCGAATGL T TATC TAGATGGTCAAGC TCTETCT TTCTCCAT TACCACTACTGA
TGETGCTAL TAGAGTCT T T T AATGT TaTTECT TCTTCT TG TET T T TGGACAGAT TTATTCTTCCARCGTTCAGT TTTAL

Sekil 4.14 Bitkilerin ekspansin ailesine ait tiim CDS dizilerine erigim

*ATEXPA-B1

ATCAAMMAACAANCCAMAAACAANL CCTAAGAAT ALAGAANAAGAGGE TAGAATGEETCCAATC TCAAGT TCT TERAGC T TTAACAAATTCTTCTCARTA
GTTTTCGT TG T T TCe AT CTC GG GAGT T TCGL TeOATAC TATCGAC CAGGLCCATGGAGATATGC TCACGLCACTTTC TACGG TGACGAGAL LG
GTGETGAAACC AT GEETACG TACAC AT TCAT T TCAC T TC T T TGCATATACCATATGAAGTCGATGATCCAACGT TTCCAGACATATATATCCACALE
AT TAACAAAAAAAMAANGTT TATGAARAAAGT TTCCARMATAT TT TACCATGGATACGTAGTCCATAGCAATTTTTCATTTGCAT TRCATGTGCAT TGAA
T AT oA T A A TAT G T AL G AT AAGAT CAATGAT AT AR TAA T TTATGTATATATATATATATATAATGTAGO TGGTGCATGTOGETACGOAA
ACCTTTTTAACAGCGECTACGEACTGTCCACGELGGCEL TAAGCACGACATTGT TCAATGATGET TACGGATGCGOLCAATGTT TTCAGATAACATGTTC
GAAATCACCGCATTGT TACTC TOGAARAT CAACAGTGE TCACABC CACCAATCTTTGCCCTCCTAAT TG TAL CAAGAC TCC ARG TGGTGET TGATGL
AT T TAGAA CCAT T T CATATOGC TARAC AL TTTCATEAAAC TCOCT TAC TOGAGGGLLGETATCATCCCAGT TGCATACCGARGETATATAT
AT A TAC AT TAG T TAT T AR T T AT ATAT TATAT T AT TATATAT TTTATAATGTGATTGATCATATAGAGTGLCATGCCAAAGGAG TGEAGE
TATGAGGT TTCAAT TCCARGGTAAT TCTTAT TGGC T TCTTATC TTCGTCATGAACGT TOGTGGL 6L COGAGACAT CAAGAGCATGELCGT TAAAGG TAGE
COGACGAAT TGGAT ARG AT GAGCCACAAT TEEEGAGC LT T TACCAMGC TT T T TCC T TCTCTATGETCAATCTCTCTCTTTCLERGTCACTTCTTACA
LA GG T AR CATCTATGC T TGGAACGT TR TCCGACTAACTGEAGLGECGGTAAGAL T TACAAGAGCACCGCTAAT TTCCGT TARAAL TAGGLTTT
TGO T AL AR GAA AL GGAGT T T TCTC T TC T T TCT T T T T T TG T TAAGAGT TTCOGTGGCCT TTTGT TG TGaTGGLCCAECTTTATGT TATACATE
TACATGTATGTATAATGTATGTATGTATCTAAT TG TGATATAACTC T TCT TATAAATATCATGAAG T CARCACTTCT TEATCAAGAGAATTCGTTTTGTT
T T AT T T TG T TAT T TG TAAAT TT TCTACCAAT AAATCGC TTGCTTTTGT T TAGAAGAC ARA

HATEXPA-BZ

CACATGTAAGGT T T T TGT TG TAT A TACAT TAG T T TACAC TG T TCCCACCT T TAT T TAAAC AL TCTCACCTCC T TCACTCGATCATCATCATCATC
ATCTCTTTCTTCT TCCAAAAGTCATAAT CATGTCARAGTCTCTAGC TOGA T TGOLGGTT TTeGC CGCTCTTTTTATTGCGGT TGATGCGTT TAGGLCT T
TGGT TTAACTAAT GG TCAC G TACATTCTAT GEAGGAAG TOAC G T TCTGaAAC AN TGOG TAAT TTCACACTTTAGT TTCATTATGATCTGACTCTAATE
GATTTGT T AAA T A A GAAA T TATTTT TET TGT T TT T T TCCAGGTGEAGL TTGTGGET TACGGAGATCT T TACT CEGLGAAGTALGEEAC AATEACGELGE
COTTAAGCACGOE TCTGT TCAACGACGGAGC TTC T TOLGRAGAATGC TATAGGATAACG TG TGATCACGLGOLGLAL TCACGOT GO TGL TTGAAAGGAGT
T TGT GG T TAT TACAGC AL TAAC TT T Te LA AR T T TG T T TGCCTAACAACAAC GG TGO T TOGTELAATCCGLCGL T TARACAT TTCGACATE
GLACAACCCGE T TGOGAAAAGA TCGEANT T TACAGAGEAGGAATCGT TCCCOTCGTTTTCCAAAGE TCAGAACTTTT TAAAAGAC CAAAAAAC AGAGT AN
GCTGTTATTTTGCAAT TG T TCAMAC TTCT TAACGAAAAGCTCTGTGTTTTTTGTGTGTT TOOGAAAMACAGAG TAAGC TG T TACAAGAAAGGAGGAGT TA
GAT TCAGAAT AAA GOAAGAGAL TACT TCOAGLTAGTGAATAT TCAAAATGT AGGAGGAGCAGETTCTAT TARATCTGTATCCAT CARMAGGAT CARAGAL
TGGTTGGT TAGCCATGTC TCGTAAC TEGEEAGE TAAT TG AATCGAATGC T TATC TAGATGGT CAAGC TCTCTCTTTCTCCAT TACCACTAC TGATGGT
G TACTAGAGTCT TTCTCAATGT TG T TCCT T T T TGGTC T T T T GaACAGAT T TAT TC T TCCAACGT TCAGT TTTAAGT TTTTTTTITTTIGTTTTGTATG
AT AT AT TG AGTaE TG a T TTaAG T Ta T T TC T T T T TECC TGAGCGAC LG L CTCTTTGT T T TIT TTATCTTATGG TATGATGGETCTGTTA
ATACAAMAGAC COGATATEAT T TGAGGGTATATGAT TATATGAAGTGTATTGTAT TTGAATGTT TCAGACTCOAAAAMGAT TCTGTAGC AAMAGGAGTTT
T A AT T AT TGeT T T TaT T TATATGAAG T T TG T TT TAGT TTTT TGAAAAGGAG T TTTGTCAAGTACAAT TCTAATAAGACAT TGGTCTTTACTT
TACAARAGTT TEAAGAGE CAMAAAAATGTATACTGLTT T eoARAA T CCAACTAAAATCT TETGT TAT TG TAATGTAT T T TAAAT TTATCAMAACTATGT
TCTTC

HATEXPA-B2

GAAATTATTTTTGTTGTTTT T T TCCAGGTGGAGC TTGTGGT TACGGAGATCT TTACT COGLOGGGTACGOGACAATGACGGLGECGT TAAGCACGGCTCT
GTTCAACGACGOAGC T TC T TGLOGAGAATGC TATAGGAT AMCG TG TGATCACGCGGLGEAC TCACGGTGGTAL TTOAMAGGAGE TTCTGTGGTTATTACA
GLCACTAACT T T TGO CACC AR T TTGC T T TR T AR A AACGETGET TG TGCAAT COGCCaCTTAAACAT TTCGACATGGCACAACLCGLT TEGE
ANAAGAT COGAAT TTACAGAGEAGEAATCGT TCOCGTCGT T TTCCAAAGE TCAGAACTTTT TAAAAGAL CAAMAAACAGAGTAAGC TGTTATTT TGLALT
TaTTCAMACTTCT TAACGAAAAGCTCTGTAT TTTTTATGTGTT TGOGAAAAACAGAG TAAGC TG T TACAAGARAGGAGGAGT TAGAT TCAGAATAAAL GG
AAGAGACTACT TCGAGCTAGTCAATAT TCARAAT G TAGGAGGAGLAGGT TCTAT TARATCTGTATCCATCAARGEAT CARAGAL TERTTEG T TAGLCATE
TCTCETAACTGEGGAGCTAAT TEGCAA T CaAATGC T TATCTAGAT GG TCAAGC TCTCTC T TTCTCCAT TACCACTAC TEATGGTGC TAC TAGAGTCTTTC
T ARG T TaT TCC T TE T TC T Tea T T T T T aGACAGAT T TAT TCT T AT TCAGT T T TAAGT T T TTTT T T T TG T T T TG TATGAAATATCAT TGGLCAGT
GOTCRCGC T T TaAGTC TG T T TET T T TE T L TG GA LG TCTT TG TT T T T T TATC T TATGETATGATGGRG TCTGT TAATACAARAGACCCOAT
ATGATT TGAGGGTATATGAT TATATGANGTGTAT TGTATTTGAATGT TTCAGAC TCGAAMAAGATTCTGTAGLAAAAGEAGT TT TAACACATTTGTACTT

Sekil 4.15 Bitkilerin ekspansin ailesine ait tiim gen dizilerine erigim
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NIH National Library of Medicine Log in

National Center for Biotechnology Information

BLAST® Home RecentResults Saved Strategies Help

Basic Local Alignment Search Tool

BLAST Quick Start guides!
BLAST finds regions of similarity between biological sequences. The Need some help getting started with BLAST?
program compares nucleotide or protein sequences to sequence
databases and calculates the statistical significance. Learn more Thu, 22 Jun 2023 More BLAST news...
Web BLAST

Sekil 4.16 Websitesinden NCBI Blast programina erisim

Deep Learning Model (LSTM) Page

Home | Se

Deep Learning Model

Enter the Expansin Sequence
(Piease enter only sequence, e.g. MAIVMKSAAAFCLVSLISFLSIVNARIPGVYTGGSWQNAHATFYGGSDASGTMGGACGY GNLYSQGYGVNTAAL STALFNSGLE CGSCFEIKCADDPRWCHAGSPSIFITA)

>AIEXPA-01
MGPISSSWSFNKFFSIVFVVFAISGEFVAGYYRPGPWRYAHATFYGDETGGETMGGACGYGNLFNSGYGLSTAALSTTLFNDGYGCGACFQITCSKSPHCYSGKSTVVTATNLCPPNWYQ
DSNAGGWCNPPRTHF DMAKPAFMKLAYWRAGIPVAYRRVPCORSGGMRFQFQGNSYWLLIFVMNVGGAGDIKSMAVKGSRTNWISMSHNWGASYQAF SSLYGQSLSFRVTSYTTGETI
YAWNVAPANWSGGKTYKSTANFR|

Result Page

Sequence Search Result

Expansin Family: EXPA

All Expansin Families Probability (e.g. 0.9905 means %99.05 probability):
EXLA -—> 0,002555500716
EXLB —> 0.003952416591
EXPA —> 0691331565380
EXPB —> 0.302160531282

Sekil 4.17 Websitesinden derin 6grenme sunucusunun alt yapisina erigim
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Admin Login
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Home | Category
Search s
Al Home
4 Deep Leaming Model Search for Category
Category Name

:,‘p w Monocols {21 species
dp- 5w Dicols (45 species
& 3 Sphagnopsida (1 species) Search

DATABASE for Species--Kastamonu University Home  Plant Expansion Gene Family

IDEXP Search

Download  BLAST  Search »  Deep Leaming Model

Aboul  Confact  Admin Login

Hom

s Detail And View Table $1>Category Search Keyword

Browse for SPe Cie:s ssseces s e scasgor seash eporsvonsat

{2 Home
4 Deep Leaming Model ALL Species
4 Avout The table shows alf species and EXPs of these species You can filler by Category and Species
& Contact
5 Show Al Table S1 Order Category Name vy Species Name YV ViewTable $1
db 52 Monacols (21 species)
b P
b Dicols (45 specis) 1 Monocols Ananas comosus View Table §1
$ agnopsida (1 species 2 Manocols Brachypodium distachyon View Table 51
dp- 59 Lycopodiopsida (1 species) &
o 5= Bryopsida (1 pecies) 3 Monocots Brachypodium stacei View Table 51
dp 54 Marchantiopsida (1 species 4 Monocots Musa acuminata View Table 51
5 Monocots Oryza sativa View Table 51
(] Monocols Qropetium thomaeum View Table 51
/} Monocots Panicum halli View Table 51
# DATABASE for Species-Kastamonu University Home  Plant Expansion Gene Family  Download  BLAST  Search +  Deep Leaming Model Contact  Admin Login
Home s Detail And View Table S1>Species Search Keyword Arabidopsis thakana
Browse fOr SPeCies secespesiin ve e sospeoes sesn epwon pss viara
& Home
i~ & Deep Leaming Mode! ALL Species
- & About The fable shows all species and EXPs of these species.You can filter by Category and Species
£ Contact
8 Show Al Table S1 Order Category Name N4 Species Name YV  ViewTable $1
Monocots (21 species;
1 Dicots Arabidopsis thakiana View Table S1

o sa Dicots (45 speces
op-5s Sphagnopsida (1 species) Species Count 1

db 5 Lycopodiopsida (1 spacies

Home

Plant Expansion Gene Family

@ DATABASE for Species-Kastamonu University

Download  BLAST  Search »  Deep Leaming Model

About  Contact  Admin Login

Home / Exp ID Keyword AEEXPA-01

Search =0 Hepuord AEXPAD!

bl Home
4 Deep Leaming Mode! Table 51
- & About Search for ExplD, Keyword AEXPA1
£ Contact
£ Show AllTable 51 Category Species EXP Genom DB Start End  Protein Molecular  Instability  Stable or
o 52 Monocols (21 species) Ol Name Name v Id v ld ChIOMOSOME . gion  Positon Length Weight Index Unstable 011
b 5 Dicol species . =
o 3. Db (43 Spocid 1 Dicos Arabidopsis thaliana  AEXPA-01 AT1612560 476505 4277969 26204 933 2879144 24106 Stable NP_727174
4p 5+ Sphagnopsida (1 species| =
$ s iopsida (1 speces; abie $1 Count: {
L2 3 (1 species)

.J. sa Marchantiopsida (1 species)

Sekil 4.18 Web sitesinde arama goriiniimii

Dikotiledon A. thaliana bitkisindeki ekspansinlere ait ekzon-intron, kromozomal

yerlesim ve motif yapis1 Sekil 4.19-20-21’te gosterilmistir. Monokotiledon O. sativa

bitkisindeki ekpansinlere ait ekzon-intron, kromozomal yerlesim ve motif yapis1 Sekil

4.22-23-24’te gosterilmistir. Ekzon-intron yapis1 web sitesinde genom numaralarina

gore verilen bilgiler kisminda da sadece tek bir gen icin ayr1 olarak erisilebilmektedir.

Ayrica kromozomal yerlesimler TableS1’de gdsterilmistir.
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AtEXLAD
AfEXLAD
AtEXLAD3
AfEYLA-04
AEXLA0S
AfEXLBIOI
AtEXPAD
AfEXPAD
AtEXPAD3
AfEYPA-04
AfEEPAS
AtEXPA-06
AtEXRADT
AtEXPA(R
AtEZPA00
AfEXPA-D
AfEXPAL
AfEXPA1D
AfEXPA13
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AfEPALS
AfEXPA-16
AfEXPA-LT
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AtEXPA0
AfEXPA-D
AfEXPA-D
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AfEXPBOI —
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AtEXPB03 I — — —————— — ]
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AEIPBOT w
AtEXPBOS

—
AEXFR.00 — —
—
Thp

AEXPB-10

S0ty 10y 150 Wiy S
Legend:

CDS b wpstreany downstiesn — Introm

Sekil 4.19 Arabidopsis thaliana bitkisindeki ekspansin genlerine ait ekzon-intron yapisinin
gosterilmesi
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Sekil 4.20 Arabidopsis thaliana bitkisindeki ekspansin proteinlerine ait motif yapisinin
gosterilmesi
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Sekil 4.21 Arabidopsis thaliana bitkisindeki ekspansin genlerine ait kromozomal

yerlesimlerin gosterilmesi
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Sekil 4.22 Oryza sativa bitkisindeki ekspansin genlerine ait ekzon-intron yapisinin

gosterilmesi
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Sequence (7| E-valu Block Diagram [/
OStEXPB-06 8.3e-193 | — I [T oo e B PN [T ee

OstEXPB-00 83e-103 1 — NN [T Toon i BN B sl

OstEXPB-10 3.2e-189 I
OStEXPB-07 1.5¢-188 1
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OStEXPA-09 3.4e-184 1
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OStEXPB-18 4.2e-168 1
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OStEXPB-05 6.98-164 T

OStEXPA-20  7.4e-164
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OstEXPA-15  9.1e-163

OStEXPA-18 3.7e-162

= T
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-

OstEXPA-22  6.1e-160

OstEXPB-21 1.7e-158

-
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-

OstEXPB-19 3.4e-158 1
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“
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- e
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-
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o e e -
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-
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G ]
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-
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P

OStEXLA-01 1.6e-113

OstEXPA-33 5.7e-111

-

OStEXLA-02 1.2e-110 1
OStEXPA-28 4.4e-109 1
OStEXLA-05 2.1e-101 1
OstEXPB-01 2.8e-99 1

OStEXPA-27 1.9e-93 1

OSEXLA-04 5.9¢-93 1
OStEXPA-34 1.5e-82 1

OStEXLA-03 5.3e-64 1

OStEXLB-01 5.9e-51 1

OStEXPE-16 7.3e-32 1

OstEXPB-15 3.0e-27 1

o T T T e T ke T ke T T T Tae T ek
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Sekil 4.23 Oryza sativa bitkisindeki ekspansin proteinlerine ait motif yapisinin gosterilmesi
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Sekil 4.24 Oryza sativa bitkisindeki ekspansin genlerine ait kromozomal yerlesimlerin
gosterilmesi
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Ekspansin ailesine yonelik kapsamli bir ¢alisma olmasi i¢in 70 adet bitki secilmistir.
Bu bitkilerde toplam 3022 adet ekspansin geni bulunmustur. Bunlardan 1946’s1
EXPA’ya, 725’1 EXPB’ye, 179°u EXLA’ya ve 172’si EXLB’ye aittir. Tablo 4.1’de 70
adet bitkide bulunan EXPA, EXPB, EXLA, EXLB alt gruplar1 ve toplam sayilari

gosterilmistir.

Tablo 4.1 70 bitkide bulunan toplam ekspansin genleri

Ekspansin| EXPA | EXPB | EXLA E‘EXLB, Toplam
Simiflan Alfa Beta Ekspansi Bspan51- Ekspansi
Ekspansi | Ekspansi | n Benzeri n Beergerl n sayisl
Bitkiler n n Alfa
Amaranthus 19 2 6 1 28
hypochondriacu
s (grain
amaranth)
Amborella 9 1 1 2 13
trichopoda
Anacardium 35 6 1 2 44
occidentale
Ananas comosus 23 7 1 1 32
(pineapple)
Aquilegia 21 3 2 1 27
coerulea
(columbine)
Arabidopsis 15 2 3 0 20
halleri
Arabidopsis 23 3 3 1 30
lyrata (lyrate
rockcress)
Arabidopsis 33 10 5 1 49
thaliana (thale
cress)
Arachis 27 4 1 8 40
duranensis
Arachis ipaensis 27 5 1 8 41
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Tablo 4.1’in devami

Asparagus 11 4 0 2 17
officinalis

Brachypodium 32 25 5 1 63
distachyon

(purple false

brome)

Brachypodium 26 26 58
sylvaticum

Capsella 25 5 1 1 32
grandiflora

Chenopodium 49 7 72
quinoa

Citrus 19 2 4 31
clementina

Cucumis sativus 20 3 1 32
(cucumber)

Elaeis 24 8 2 2 36
guineensis

(African oil

palm)
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Tablo 4.1’in devami

Eucalyptus 25 11 2 4 42
grandis

N

1

Gossypium 53 5 5

raimondii

Kalanchoe 29 5 1 2 37
Sfedtschenkoi

Lactuca sativa 34 12 3 1
(garden lettuce)

Manihot 35 3 2 5 45
esculenta

(cassava)

Medicago 30 7 2 4 43
truncatula

(barrel medic)

Miscanthus 56 130
sinensis

n

0
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Tablo 4.1’in devami

Nicotiana 45

sylvestris

Olea europaea
var. sylvestris

brachyantha

Oryza sativa 34 21 5 1 61
subsp. japonica
(Japanese rice)

Panicum hallii 34 33 3 1 71
var. hallii

Phaseolus
vulgaris

Populus
deltoides WV 94

Prunus persica
(peach)
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Tablo 4.1’in devami

Ricinus 18 2 1 4 25
communis
(castor bean)

Sesamum 22 1 2 33
indicum

Solanum 23 1 38
tuberosum

(potato)

Sorghum bicolor 32 37 4 73
Rio

Spirodela 7 3 1 11
polyrhiza (great

duckweed)
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Tablo 4.1’in devami

Toplam

. 1946 725 179 172 3022
ekspansin sayist

Onerilen modelde Word2Vec &nceden islenmistir. 3 ¢ift yonli GRU katmanl
modelinin rastgele secilmis bir 2115 ekspansin protein dizisi ile egitim siireci
tamamlanmistir. Bu siiregte 0grenme katsayisi varsayilan deger 0,01 olarak se¢ilmistir.
Modelin parti biiyiikliigii degeri 256 olarak belirlenmistir. Béylece peptid dizilerindeki
ekspansinlerin farkli tiplerini belirleyen motifler daha kolay belirlenebilmektedir.
Erken durdurma mekanizmasi eklenen modelin egitimi 18 devirde tamamlanmaistir.

Modelin ¢esitli performans metriklerine gore sonuglar1 Tablo 4.2'de verilmistir.

Tablo 4.2 Onerilen derin grenme modelinin test sonuglar

Geri

Kesinlik Dogruluk F-Skor Egitme
Cagirma

(%) (%) (%) Zaman (dk)
(%)

98,68 96,92 98,10 97,49 0,5

Tablo 4.2’ye bakildiginda modelin daha 6nce bilmedigi verileri basarili bir sekilde
siniflandirdig1 performans metrikleri ile gosterilmistir. Nitekim Sekil 4.25'te yer alan
egitim ve validasyon veri setlerine ait dogruluk ve kayip grafikleri de bu durumu

desteklemektedir.

Training and validation accuracy Training and validation loss
100 -

— Taining loss

—— Validation loss

=]

=

080 -

= Taining acc
075 - —— Validation acc oo -

' | ' | ' | | | ! | | ' | |
25 50 15 10.0 12.5 15.0 175 25 5.0 15 10.0 125 15:0 17 .5

Sekil 4.25 Onerilen model igin egitim ve validasyon dogrulugu ve kayip grafikleri
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Modelin bagarisinin kanit1 olan Tablo 4.2 ve Sekil 4.25, veri setindeki her sinifin ayri
ayrt smiflandirilma bagarisin1 gosteren ve Sekil 4.26A'da verilen Alict Calisma
Karakteristigi (ROC) grafigi ile desteklenmektedir ve giiclenmektedir (Ozenne vd.,
2015). ROC grafiginin sol st kosesinde 4 sinifa ait 4 egrinin toplanmasi1 modelin
basarisint ortaya koymaktadir. Nitekim Sekil 4.26B'deki ROC grafiginin
yakinlastirilmis sol {ist kosesi basariy1 daha detayli ifade etmektedir.

Seme extension of Receiver operating characteristic to multi-clas: ~Some extension of Receiver operating characteristic to multi-clas:

T RS S AR SN e ]
,,,,,,,,,,,,,,,,,,,,,,, csoossoosog L,
-

True Positive Rate
N
A

True Positive Rate

A " = micro-average ROC curve {area = 1.00)
- " = macro-average ROC curve (area = 1.00)

*  micro-average ROC curve (area = 1.00)
® macro-average ROC curve (area = 1.00)

0100 0125 0150 0175 0200

' D.800 ' |
10 0000 0025 0050 0075 O
False Positive Rate

04 06
False Positive Rate

Sekil 4.26 Onerilen model (A) ve yakinlastirilmis versiyon (B) icin ROC grafigi

Modelin basarisin1 gostermek igin yapilan 5 katli ¢apraz dogrulama islemi ile tiim veri
seti toplamda 5 parcaya boliinerek model 5 kez egitilip test edilmistir. Egitimde 4
boliinmiis parga, testte ise 1 par¢a kullanilmistir. 5 kez gerceklestirilen bu siirecte her
seferinde farkli verilerle egitim ve test adimlar1 gerceklestirilmistir. Tiim bu islemler
Python'un Sklearn Kiitiiphanesi araciligiyla tam otomatik olarak gergeklestirilmistir.

Modelin 5 kat ¢capraz dogrulama dogrulugu sonucu Tablo 4.3'te verilmistir.

Tablo 4.3 Onerilen modelin 5 kat ¢apraz validasyon kesinlik sonucu

Model 5 kat capraz validasyon kesinlik (%)
Word2Vec + 3 layers Bidirectional GRU 98,87

Bu calismada 6ncelikle Word2Vec modeli ile aminoasit gruplar1 arasindaki benzerlik
ve afinite analizi yapilmis ve modelin baslangi¢ agirliklar1 olarak kaydedilmistir. Daha
sonra 3 adet Cift Yonlii GRU katmani kullanilarak uzun dizilerdeki iliskiler, motifler
ve hatirlanmasi1 gereken bilgiler yakalanmistir. Daha sonra yogun katmanlara ve
siiflandirma katmanina sahip olan model oldukga yliksek bir bagar1 elde etmistir. Bu
calisma benzer protein ailelerini siniflandiran caligmalarla karsilastirildiginda,

caligmanin basaris1 ve literatiire kattig1 yenilik 6nemlidir ve literatiirde ekspansin
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proteinlerinin siniflandirilmasina iliskin derin 6grenme ¢alismasi bulunmamaktadir.

Tablo 4.4'te bu ¢alisma ile benzer ¢alismalarin karsilagtirilmasi yer almaktadir.

Tablo 4.4 Onerilen model ile diger calismalarin kesinlik performans karsilastirmasi

Yazar Metot Veriseti Validasyon Acc.
Metodu (%)

(Onciil ve Celik, Word2Vec + CNN 4+ Plant TF Hold-Out 98,23

2023) Bidirectional GRU Prot.

(Onciil vd., 2022)  2-layer Bidirectional LSTM Plant TF Hold-Out 97,54
Prot.

(Strodthoff  vd., Pre-Train CNN EC40, Hold-Out 98

2020) EC50

(Bileschi vd., Bidirectional LSTM, ResNet  Pfam Seed  Hold-Out 95,8

2022)

(Rao vd., 2019) 3-layer Bidirectional LSTM Pfam Hold-Out 85

(Kok vd., 2023)  Word2Vec + 3  layers Expansin Hold-Out 98,68

Bidirectional GRU
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5. SONUC VE TARTISMA

Bitki hiicre duvart, bitki hiicrelerinin benzersiz bir hiicre yapisidir. Biiyiik dl¢iide bitki
hiicrelerinin seklini belirler, hiicre biiylimesinin yoniinii ve hizin1 kontrol eder ve her
tiir hiicrenin farklilasmasini etkiler. Hiicre duvarmin olusumu, hiicre duvarinin
gevsemesini ve yeniden yapilandirilmasini ve hiicre duvari bilesenlerinin sentezini,
birlestirilmesini ve biriktirilmesini igerir. Bunlarin arasinda hiicre duvarinin
gevsemesinin, son yillarda biiyiik ilgi goren bitki gelisimi iizerinde derin bir etkisi
vardir. Hiicre duvar1 modifikasyonu nedeniyle bitki morfolojisinde bir dizi degisiklik
meydana gelmektedir. Uzayabilirligin diizenlenmesinde merkezi bir rol oynayan,
hiicrelerin gevsemesini ve genislemesini ayarlayan hiicre duvar ile ilgili bir grup
proteindir. Bu nedenle, bu proteinlerin biyolojik fonksiyonlarin1 ve molekiiler
mekanizmalarini analiz etmek, bitki biiylimesi sirasinda cevresel baskilara uyum
saglayan yollarin daha derin bir sekilde anlagilmasini kolaylastiracaktir (K.-M. Jin vd.,
2020). Ekspansinlerin selilloz ve tiim bitki hiicre duvarlari {izerindeki bilinen
biyofiziksel etkilerine ragmen, islevlerinin altinda yatan molekiiler mekanizma,
ozellikle karmagik sistemlerdeki biyofiziksel degisiklikleri nano 6lgekte ele almanin

zorluklar1 nedeniyle belirsizligini korumaktadir (Silveira ve Skaf, 2016).

Meyve gelisimi ve olgunlagmasi, bitki biyolojisi ve bahgecilikte 6nem arz etmektedir.
Uriinlerin kisa raf émriinden kaynaklanan ekonomik kayiplar, bu dnemli, temel ve
uygulamali alanda arastirmalari yogunlagtirmistir. Etilenin meyve olgunlagmasinda
merkezi bir rol oynadig1 uzun bir siiredir bilinmektedir ancak son zamanlarda diger
molekiillerin ve/veya siireglerin, meyve fizyolojisini ve yenilebilir meyvelerin arzu
edilen niteliklerini etkilemesinin muhtemel oldugunun farkina varilmistir. Meyve
gelisimi ve olgunlagma siireglerinin molekiiler analizi, meyve kalitesini ve raf dmriinii
diizenleyen karmagik etkilesimlerin bir haritasini ortaya ¢ikarmistir. Bu nedenle,
olgunlasma, beslenme 0&zellikleri veya fotomorfogenezden etkilenen mutantlarla
yapilan caligmalar, yalnizca etilen biyosentezi ve algisinin degil, ayn1 zamanda istenen
degisikliklerin elde edilmesinde 1518a duyarli elementlerle bir baglantinin da 6nemini
gostermistir. Etilene ek olarak, oksin, sitokinin, gibberellinler, ABA, jasmonatlar ve

brassinosteroidleri i¢eren diger fitohormonlar meyve gelisimi ve olgunlasmasinda
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onemli rol oynamaktadir. Son zamanlarda, poliaminler hem meyve kalitesi hem de raf
omrii i¢in 6nemli biiylime diizenleyicileri olarak ortaya ¢ikmistir (Handa vd., 2012).
Bunlara ek olarak ekspansinlerin meyve gelisimi ve olgunlagsmasi silirecinde rol
oynadiklar1 bilinmektedir. Ekspansinlerin meyve gelisimi ve olgunlasmasindaki

mekanizmasi ise tam olarak bilinmemektedir.

Hiicre hacmini ve degerli depolama malzemelerini arttirmak i¢in bir bagka strateji
ekspansinlerin kullanimin1 gerektirmektedir. Patates yumrularinin nisasta dolu
hiicreleri, yagli tohumlarin yag dolu hiicreleri (6rnegin, Brassica, Helianthus) ve
malzeme ve enerji alanlarinda degerli olan lignoseliiloz ile doldurulan hiicreler (ikincil
hiicre duvarlari, 6rnegin lif hiicreleri) dahil olmak iizere diger biyoiiriinlere benzer
stratejiler uygulanabilir (Cosgrove, 2021). Ekspansinlerin bu uygulamalarda

kullanilmasi, bitkilerden alinacak verimi arttiracagini diisiindtirmektedir.

Ekspansin proteinleri ile bitki hiicre duvarlarinin biyomiihendisligi, bitkilerin
biiylimesini ve dokusunu manipiile etmede veya hiicre duvari yapisin1 ve fiziksel
ozelliklerini degistirerek onlar1 ahsap, tekstil ve polimerler gibi iiriinlerde faydali hale
getirmede yararli olabilir (Cosgrove, 2000). Bu proteinler, bitkilerin biyokiitlesini
artirmadaki rolleriyle iligkili onemli bir yere sahip olduklarindan, bu ¢alismada ilk kez

ekspansin proteinleri i¢in veri tabani olusturulmustur.

Ekspansinlere yonelik ilk web sitesi D.J. Cosgrove tarafindan yapilmistir. Ancak web
sitesinin 2009 yilindan beri giincellenmemesi sebebiyle ekspansinlere yonelik glincel
verilere erisimi kisitladigr diistintilmektedir. Ekspansinlere yonelik gelistirmis
oldugumuz Expansin Gene Family veritabant model organizmalar disinda bir¢ok
bitkiye ait ekspansin bilgisini icermektedir. Ayrica tiim veriler giincel olup bu verilere

toplu bir sekilde erismek ¢ok kolaydir.

Expansin Engineering Database (EXED), ekspansin benzeri proteinler ve ekspansin
domainleri arasindaki benzerligi inceleyerek bakteri, mantar ve bitkiler hakkindaki
sekans bilgisine dayal1 olarak korunmus sekans motiflerini tanimlayan bir
veritabanidir (Lohoff vd., 2021). Expansin Gene Family veritaban1 Expansin

Engineering Database (EXED) ile karsilagtirildiginda; Expansin Gene Family
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veritabaninin bitkiler agisindan biyolojik bilgi igeriginin daha kapsamli oldugu
goriilmektedir. Ayrica veritabani, bitki ekspansin gen ailesi liyelerinin birgok biyolojik
ozelligine (gen yapisi, motif, tahmini ii¢ boyutlu yapilar, biyokimyasal 6zellikler vb.)

erisim saglamaktadir.

Bu tez calismasi kapsaminda bitkilerde ekspansin multigen ailesinin tyelerinin
ozellikleri iicretsiz, kullanimi1 kolay ve tek bir web tabanli veritabani ile erisilebilir hale
getirilmistir. 70 bitkide 3022 adet ekspansin gen ailesine ait proteinlerin kromozom
yapisi, ekzon-intron yapisi, motif yapisi ve tahmini ti¢c boyutlu yapis1 gibi bilgilere
erisim saglanmaktadir. Ayrica bitkilerdeki ekspansin gen ailesinin alt aileleri de
simiflandirilmistir (alfa ekspansin, beta ekspansin vb.). Web sitemizde, toplam 70
bitkinin 21'it monokot, 45'1 dikot ve diger siniflar (4 farkl tiir) olarak siniflandirilmistir.

Ayrica li¢ boyutlu yapinin diger 6zelliklerine erisim PDB giris ad1 ile saglanmistir.

Bu tez caligmasi kapsaminda ayrica ekspansin proteinlerini siniflandirmak amaciyla
derin 6grenme modeli de gelistirilmistir. Onerilen bu model, ekspansin proteinlerinin
siniflandirilmasinda kullanilan en basarili derin 6grenme modeli olup ayni zamanda
diger protein smiflandirma modelleri arasinda da en basarili modellerden biridir.
Model, Word2Vec, 3 katmanli GRU yapis1 ve lizerinde calisti§1 veriler kullanilarak
literatiire kazandirilmis 6nemli bir yeniliktir. Modelin egitimi, dogrulanmasi ve test
edilmesinde kullanilan veri seti de bu tez g¢alismasi kapsaminda toplanmis olup
benzersiz bir yapiya sahiptir. Otomatik olarak hazirlanan ve gergeklestirilen model
testleri sonucunda %98,68 dogruluk oraninin saglandigi belirlenmistir. Ayrica model
tizerinde manuel olarak yapilan birgok testte model dogru cevabi vermistir. Bunun
yaninda olusturulan model veritabanindaki verilere miidahale etmediginden ve veriyi
degistirmediginden veritabanindaki veriler oldugu gibi korunmakta olup herhangi bir
sapma olmayacaktir. Modelin veritabani ile iletisimi bulunmamaktadir, sunucuda
korunmaktadir ve tiim yedekleri mevcuttur. Bu model sayesinde ekspansin proteinleri
tizerinde calisan arastirmacilar bagka bir bilgiye sahip olmadan protein dizilerini bu
model ile smiflandirabilecek ve hangi ekspansin tipine ait olduklarmi
belirleyebileceklerdir. Tiim bunlar géz oniine alindiginda ¢alisma kapsaminda, diinya
capinda ekspansin gen ailesine yonelik bilgilere tek seferde erisim saglanabilen ¢ok

kapsamli bir veritaban1 sunulmustur. Expansin Gene Family veritaban1 ve derin

83



O6grenme modelinin ¢alistig1 web sitesi ile birlikte model uluslararasi diizeyde tiim
bilim diinyasinin kullanimina {icretsiz olarak agiktir. Ayrica Expansin Gene Family
veritabaninin, ekspansinler ile ilgili hiicre duvar1 mekanizmasinin anlasilmasi, bitki
bliyiimesi, meyve olgunlasmasi, biyotik-abiyotik stress kosullarindaki hiicre davranisi
ve lignoseliilozik hammaddenin arttirllmasina yonelik yapilacak olan in vivo ve in
vitro ¢alismalarda oncii olacagi diisiiniilmektedir. Buna ek olarak; bitki hiicre duvari
mekanizmasinin anlasilmasinda ve biyoyakit kullaniminin artmasinda 6nemli rol
oynayacag1 tahmin edilmektedir. Gelecekte, ekspansin proteinlerine ait filogenetik
agac yapilari, miRNA hedefleri ve gen anotasyon analizleri eklenerek veritabaninin
daha kapsaml1 hale getirilmesi hedeflenmektedir. Veritabani hiicre duvarina sahip olan
diger organizmalar (algler ve bakteriler) iizerine yapilacak caligmalarla da

giincellenebilecektir.
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EK A.1 A. thaliana’ya ait TabloS1.

A. thaliana Genomunda Fiziksel Pozisyon

Phytozome Protein Molekiiler | Kararsizlik Kararh
EXP Adi Genom Veri Basl Bitis Uzunlugu pI Agirlik (Da) indeksi veya NCBI Adi
Tabam Adi K .as angic Pozisyonu (aa) Kararsiz
Pozisyonu (bp
(bp)
AtEXPA-01 | AT1G12560.1 Chr-1 4.276.505 4.277.969 262 9,33 28791,46 24,16 stable NP_172717.1
AtEXPA-02 | AT1G20190.1 Chr-1 6.998.335 6.998.335 252 8,91 26761,26 29,44 stable NP_173446.1
AtEXPA-03 | AT1G20190.2 Chr-1 6.998.432 6.999.523 193 9,17 21010,83 31,09 stable NP_173446.1
AtEXPA-04 | AT1G26770.1 Chr-1 9.259.432 9.261.313 249 9,24 26427,70 29,27 stable NP_173999.1
AtEXPA-05 | AT1G26770.2 Chr-1 9.259.750 9.260.792 259 9,16 27602,09 28,98 stable NP_173999.1
AtEXPA-06 | AT1G62980.1 Chr-1 23.331.563 23.333.246 257 9,36 27869,72 33,30 stable NP_176486.1
AtEXPA-07 | AT1G69530.1 Chr-1 26.141.836 26.143.496 250 9,26 26517,72 29,57 stable NP_177112.1
AtEXPA-08 | AT1G69530.3 Chr-1 26.141.836 26.143.496 275 9,24 29279,94 31,55 stable NP_849869.1
AtEXPA-09 | AT1G69530.4 Chr-1 26.141.836 26143534 220 9,3 23448,42 32,20 stable NP_001319356.1
AtEXPA-10 | AT1G69530.5 Chr-1 26.141.836 26.143.500 245 9,28 26210,64 34,16 stable NP_001185357.1
AtEXPA-11 | AT2G03090.1 Chr-2 916.806 918.671 253 9,32 27076,68 34,60 stable NP_178409.2
AtEXPA-12 | AT2G28950.1 Chr-2 12.431.338 12.433.796 257 9,76 27817,73 38,36 stable NP_180461.1
AtEXPA-13 | AT2G37640.1 Chr-2 15.787.523 15.790.139 262 9,53 28266,03 29,50 stable NP_181300.1
AtEXPA-14 | AT2G37640.2 Chr-2 15.787.705 15.789.605 237 9,58 26214,04 30,29 stable NP_001324717.1
AtEXPA-15 | AT2G39700.1 Chr-2 16.543.832 16.545.746 257 9,76 27847,65 31,29 stable NP_181500.1
AtEXPA-16 | AT2G40610.1 Chr-2 16.948.791 16.950.705 253 6,48 27260,32 33,03 stable NP_181593.1
AtEXPA-17 | AT3G03220.1 Chr-3 742.354 744.315 266 8,35 28975,74 43,53 unstable NP_566197.1
AtEXPA-18 | AT3G15370.2 Chr-3 5.190.554 5.192.169 252 10,06| 27617,36 40,76 unstable NP_188156.1
AtEXPA-19 | AT3G15370.1 Chr-3 5.190.556 5.192.197 282 10,13 31336,98 37,66 stable NP_001327548.1
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AtEXPA-20 | AT3G29030.1 Chr-3 11.011.262 11.013.451 255 9,2 27611,40 35,97 stable NP_189545.1
AtEXPA-21 | AT3G55500.1 Chr-3 20.574.752 20.576.249 260 9,66 28161,94 34,01 stable NP_191109.1
AtEXPA-22 | AT4G01630.1 Chr-4 700.566 701.769 255 9,58 27714,76 30,21 stable NP_192072.1
AtEXPA-23 | AT4G38210.1 Chr-4 17.922.756 17.923.973 256 8,69 27856,59 40,14 unstable NP_195534.1
AtEXPA-24 | AT5G02260.1 Chr-5 463.073 465.273 258 9.4 27749,60 21,67 stable NP_195846.1
AtEXPA-25 | AT5G05290.1 Chr-5 1.568.694 1.569.915 255 4,96 27748,89 34,01 stable NP_196148.1
AtEXPA-26 | AT5G39260.1 Chr-5 15.726.243 15.727.458 262 8,51 28134,31 30,13 stable NP_198742.2
AtEXPA-27 | AT5G39270.1 Chr-5 15.729.037 15.730.231 279 8.9 30961,73 19,90 stable NP_198743.3
AtEXPA-28 | AT5G39280.1 Chr-5 15.730.653 15.731.790 275 6.8 30315,70 23,28 stable NP_198744.2
AtEXPA-29 | AT5G39290.1 Chr-5 15.735.794 15.736.979 279 8,79 30979,72 21,42 stable NP_198745.2
AtEXPA-30 | AT5G39300.1 Chr-5 15.737.366 15.738.479 276 6,87 30490,93 22,36 stable NP_198746.2
AtEXPA-31 AT5G39310.1 Chr-5 15.739.032 15.740.605 312 9,29 33774,73 20,00 stable NP_198747.2
AtEXPA-32 | AT5G56320.1 Chr-5 22.808.641 22.810.452 255 9,69 27733,44 25,32 stable NP_001332569.1
AtEXPA-33 | AT5G56320.3 Chr-5 22.808.641 22.810.747 302 9,37 32724,17 30,55 stable NP_001332570.1
AtEXPB-01 AT1G65680.1 Chr-1 24.427.266 24.428.673 273 8,46 29127,29 39,26 stable NP_564860.3
AtEXPB-02 | AT1G65681.1 Chr-1 24.428.875 24.430.670 223 6,81 24013,36 47,12 unstable NP_001117554.1
AtEXPB-03 | AT2G20750.1 Chr-2 8.940.833 8.942.706 271 9,36 29108,48 40,67 unstable NP_179668.1
AtEXPB-04 | AT2G20750.2 Chr-2 8.940.833 8.942.706 220 9,21 23678,34 47,22 unstable NP_001324426.1
AtEXPB-05 | AT2G45110.1 Chr-2 18.599.498 18.601.339 259 6,79 27203,81 34,19 stable NP_182036.1
AtEXPB-06 | AT3G60570.1 Chr-3 22.391.153 22.392.708 264 9,51 28688,49 40,99 unstable NP_001319806.1
AtEXPB-07 | AT3G60570.2 Chr-3 22.391.475 22.392.640 216 9,57 23412,44 46,01 unstable NP_001325988.1
AtEXPB-08 | AT4G28250.1 Chr-4 13.999.625 14.002.124 264 9,04 28424,79 32,27 stable NP_567803.1
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AtEXPB-09 | AT4G28250.3 Chr-4 14.000.038 14.002.069 207 8,14 22184,69 33,34 stable NP_001329906.1
AtEXPB-10 | AT4G28250.4 Chr-4 14.000.657 14.002.069 211 6,98 22572,93 36,44 stable NP_001329907.1
AtEXLA-01 | AT3G45960.1 Chr-3 16.892.702 16.894.153 215 9,14 23391,78 31,65 stable NP_001030815.1
AtEXLA-02 [ AT3G45960.2 Chr-3 16.892.702 16.894.153 263 9,2 28558,76 36,95 stable NP_001030815.1
AtEXLA-03 [ AT3G45970.1 Chr-3 16.896.166 16.897.308 265 8,28 28701,88 35,85 stable NP_190183.1
AtEXLA-04 | AT3G45970.2 Chr-3 16.896.166 16.897.189 238 7,49 25925,76 32,77 stable NP_001327677.1
AtEXLA-05 [ AT4G38400.1 Chr-4 17.978.422 17.979.740 265 8,48 28642,68 41,36 unstable NP_195553.1
AtEXLB-01 | AT4G17030.1 Chr-4 9.581.562 9.583.290 250 6,64 27933,77 32,52 stable NP_193436.2
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EK A.2 A. coerulea’ya ait TabloS1

A. coerulea Genomunda Fiziksel Pozisyon

Phytozome Genom Baslang1 Biti Protei{l Molekiiler Kararsizhk Kararh
EXP Adi Veri Tabam Adi Kromozom Pozsisyognfl Pozisy(s)nu Uzunlugu | pI Agirhik indeksi veya NCBI Adx
(aa) (Da) Kararsiz
(bp) (bp)

AcEXPA-01 AqcoelG110000.1.p Chr-01 5.891.505 5.893.354 262 9,65 | 28376,47 34,05 stable | PIAS4743.1
AcEXPA-02 AqcoelG125800.1.p Chr-01 6.924.679 6.926.033 295 9,16 | 32648,11 30,79 stable | PIA37134.1
AcEXPA-03 Aqgcoe1G269900.1.p Chr-01 18.568.567 | 18.569.711 249 9,88 | 27523,55 42,26 unstable | PIA27003.1
AcEXPA-04 Aqcoe1G402700.1.p Chr-01 38.580.554 | 38.582.612 248 6,85 | 26617,75 30,38 stable | PIA32483.1
AcEXPA-05 Aqgcoe2G000400.1.p Chr-02 43.967 46.497 294 9,43 | 32370,34 47,53 unstable | PIA48738.1
AcEXPA-06 Aqcoe2G075300.1.p Chr-02 5.393.074 5.394.798 253 6,86 | 27203,56 35,05 stable | PIA59680.1
AcEXPA-07 Aqcoe2G220000.1.p Chr-02 27.615.253 | 27.616.600 261 9,45 | 28350,18 33,55 stable | PIA60335.1
AcEXPA-08 Aqcoe2G236500.1.p Chr-02 29.522.185 | 29.523.252 257 9,54 | 28044,63 42,30 unstable | PIA60565.1
AcEXPA-09 Aqc0e2G236700.1.p Chr-02 29.559.268 | 29.560.474 258 9,53 | 28192,73 32,85 stable | PIA60567.1
AcEXPA-10 Aqcoe3G083000.1.p Chr-03 5.272.286 5.273.773 182 10,9 | 21105,43 48,64 unstable | PIA27870.1
AcEXPA-11 Aqcoe3G083300.1.p Chr-03 5.307.105 5.309.358 199 10,53 | 22697,30 44,23 unstable | PIA27870.1
AcEXPA-12 Aqcoe3G343800.1.p Chr-03 36.830.941 | 36.833.147 249 9,46 | 2693741 39,46 stable | PIA62752.1
AcEXPA-13 Aqcoe3G361800.1.p Chr-03 37.889.680 | 37.890.891 274 8,83 | 30060,41 23,58 stable | PIA63026.1
AcEXPA-14 Aqcoe3G421000.1.p Chr-03 41.356.567 | 41.358.492 268 8,89 | 29198,42 26,09 stable | PIA63922.1
AcEXPA-15 Aqcoe5G239400.1.p Chr-05 16.101.107 | 16.102.322 222 10,8 | 25719,04 44,92 unstable | PIA27870.1
AcEXPA-16 Aqcoe5G239400.2.p Chr-05 16.101.109 | 16.102.287 182 10,9 | 21018,35 48,24 unstable | PIA27870.1
AcEXPA-17 Aqcoe5G422300.1.p Chr-05 40.843.035 | 40.844.343 268 8,87 | 29475,36 32,21 stable | PIA35761.1
AcEXPA-18 Aqgcoe6G215000.1.p Chr-06 16.836.605 | 16.838.219 256 9,42 | 27947,76 28,32 stable | PIA27778.1
AcEXPA-19 Aqgcoe6G320100.1.p Chr-06 29.524.231 | 29.526.588 254 8,76 | 28337,26 31,44 stable | PIA25013.1
AcEXPA-20 Aqcoe7G366800.1.p Chr-07 38.595.334 | 38.596.626 256 8,72 | 28505,72 37,54 stable | PIA64213.1
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AcEXPA-21 Aqcoe0082s0002.1 scaffold-82 3.717 6.134 254 8,87 | 2833531 28,97 stable | PIA25013.1
AcEXPB-01 AqcoelG274100.1.p Chr-01 19.094.127 | 19.096.027 261 9,2 | 2844451 38,16 stable | PIA41283.1
AcEXPB-02 Aqcoe3G275700.1.p Chr-03 32.218.826 | 32.221.023 264 5,35 | 27708,07 51,12 unstable | PIA61767.1
AcEXPB-03 Aqcoe7G084400.1.p Chr-07 5.071.164 5.072.670 274 8,23 | 29785,84 34,07 stable | PIA50219.1
AcEXLA-01 Aqcoe6G195100.1.p Chr-06 12.902.520 | 12.904.335 263 8,57 | 28816,05 36,66 stable | PIA46971.1
AcEXLB-01 Aqcoe3G253300.1.p Chr-03 30.093.092 | 30.094.589 256 5,03 | 27977,72 38,55 stable | PIA32578.1
AcEXLB-02 Aqcoe3G260400.1.p Chr-03 30.724.665 | 30.726.347 248 5,5 | 2718691 29,39 stable | PIA30985.1




01

EK A.3 A. comosus’a ait TabloS1

A. comosus Genomunda Fiziksel Pozisyon

Phytozome Protein Molekiiler Kararh
EXP Adi Genom Veri | Kromozo Baslangi . Bits | Uzunlug | pI Agirhk K?;Zfil:illk veya NCBI Adi
Tabam Ad1 . Pozisyonu (bp) oz(lsg;m“ u (aa) (Da) Kararsiz

AncEXPA-01 Aco009615.1 LG-01 900.990 904.687 274 9,08 29698,32 34,21 stable XP_020104484.1
AncEXPA-02 Aco001091.1 LG-02 14.304.865 14.307.223 262 9,41 27706,81 33,68 stable None

AncEXPA-03 Ac0010392.1 LG-03 1.834.792 1.836.704 258 4,62 27648,89 34,03 stable XP_020083985.1
AncEXPA-04 Aco0021282.1 LG-03 6.895.705 6.900.402 314 10,39 | 3492142 33,37 stable None

AncEXPA-05 Aco011896.1 LG-03 13.387.181 13.390.075 255 8,57 27314,28 25,39 stable XP_020085568.1
AncEXPA-06 Ac0017902.1 LG-04 12.488.224 12.489.485 272 8,93 28857,30 31,36 stable XP_020086668.1
AncEXPA-07 Ac0016635.1 LG-08 10.593.976 10.597.859 265 9,21 28652,54 30,80 stable XP_020094471.1
AncEXPA-08 Aco017577.1 LG-09 221.210 222.359 250 5,55 27302,88 23,20 stable XP_020095028.1
AncEXPA-09 Aco000511.1 LG-12 1.359.005 1.360.739 263 9,04 28536,43 38,34 stable XP_020099695.1
AncEXPA-10 Aco014178.1 LG-13 659.083 661.399 241 9,38 26044,68 32,88 stable XP_020101680.1
AncEXPA-11 Aco012544.1 LG-13 2.004.202 2.006.097 207 5,82 22350,84 28,35 stable XP_020102234.1
AncEXPA-12 Aco017125.1 LG-14 11.586.731 11.587.435 205 8,45 22902,59 28,91 stable XP_020103005.1
AncEXPA-13 Aco0017209.1 LG-18 296.295 298.345 237 9,13 25822,16 38,85 stable XP_020108498.1
AncEXPA-14 Ac0023359.1 LG-18 1.385.526 1.387.313 272 9,71 30503,94 44,64 unstable None

AncEXPA-15 Aco001677.1 LG-18 8.799.267 8.800.666 252 5,8 26501,40 26,36 stable XP_020108085.1
AncEXPA-16 Aco001634.1 LG-18 9.133.750 9.135.756 259 6,78 27583,81 26,49 stable XP_020107939.1
AncEXPA-17 Aco015688.1 LG-19 352.063 355.054 265 9,19 29181,10 40,33 unstable | XP_020109172.1




€01

EK A.3’iin devami

AncEXPA-18 | Aco017500.1 | LG-22 1.374.124 1377802 | 266 | 492 | 2844888 | 2829 stable | XP_020113173.1
AncEXPA-19 | Aco015452.1 | LG-23 662.479 663.92 260 | 9,16 | 2841522 | 40,13 | unstable |XP_020114052.1
AncEXPA-20 | Aco013089.1 | LG-25 697.409 700.201 258 | 809 | 2784350 | 33,64 stable | XP_020079743.1
AncEXPA21 | Aco010233.1 | LG-25 2.686.501 2687551 | 287 | 899 | 3173300 | 24,02 stable | XP_020079938.1
AncEXPA-22 | Aco030191.1 Sczl‘gf;’éd‘ 9.463 10.916 212 | 941 | 2306517 | 36,64 stable | XP_020081642.1
AncEXPA-23 | Aco031434.1 chg;’;d‘ 203 3.437 261 | 928 | 2809392 | 37,54 stable | XP_020081642.1
AncEXPB-01 | Aco016325.1 | LG-03 10.699.945 | 10704854 | 269 | 7.6 | 2939636 | 2741 stable | XP_020085524.1
AncEXPB-02 | Aco012813.1 | LG-03 14892784 | 14894343 | 282 | 528 | 3011581 | 34,75 stable | XP_020083725.1
AncEXPB-03 | Aco012814.1 | LG-03 14899.988 | 14.903.122 | 280 | 642 | 2996471 | 30,50 stable | XP_020085129.1
AncEXPB-04 | Aco012815.1 | LG-03 14904354 | 14905962 | 274 | 496 | 2852787 | 27.13 stable | XP_020084716.1
AncEXPB-05 | Aco011719.1 | LG-08 12015881 | 12.017.726 | 296 | 501 | 3181477 | 30,59 stable | XP_020094947.1
AncEXPB-06 | Aco011717.1 | LG-08 12.033.863 | 12.035.031 | 279 | 591 | 2948316 | 3508 stable | XP_020093564.1
AncEXPB-07 | Aco011715.1 | LG-08 12.039.992 | 12.041.776 | 281 | 608 | 3038815 | 3567 stable | XP_020094823.1
AncEXLA-01 | Aco009171.1 | LG-22 8.117.237 8121506 | 273 | 911 | 30303,00 | 3541 stable | XP_020112395.1
AncEXLB-01 | Aco016572.1 | LG-09 8.589.870 8502206 | 286 | 405 | 3087143 | 3347 stable | XP_020096356.1
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EK A.4 A. halleri’ye ait TabloS1

A. halleri Genomunda Fiziksel Pozisyon

q Protein Molekiiler | Karars1 | Kararh
EXP Ad1 Phyto?;rll)igezg:n REn Baslangi¢ Bitis Uzunlug pl Agirhik zhk veya NEE
Kromozom Pozisyonu | Pozisyonu | |, (aa) (Da) Al | % Adi
(bp) (bp)

AhEXPA-01 Araha.0846s0004.1.p Scaffold-846 11.667 13.199 253 9,3 27150,76 37,59 Stable None
AhEXPA-02 Araha.0898s0002.1.p Scaffold-898 10.001 11.632 251 9,15 26547,78 31,55 stable None
AhEXPA-03 Araha.1146s0002.1.p Scaffold-1146 4.119 5.304 255 9,49 27840,83 | 34,63 stable | None
AhEXPA-04 Araha.1906s0014.1.p Scaffold-1906 47.261 48.93 252 10,24 27565,36 39,69 stable None
AhEXPA-05 Araha.3134s0020.1.p Scaffold-3134 89.813 91.52 250 9,5 26553,79 31,28 stable None
AhEXPA-06 Araha.7513s0015.1.p Scaffold-7513 51.522 53.171 266 8,41 28975,64 42,33 | unstable | None
AhEXPA-07 Araha.8490s0006.1.p Scaffold-8490 12.787 14.448 257 6,48 27530,61 33,37 stable None
AhEXPA-08 Araha.13516s0016.1.p Scaffold-13516 68.004 68.961 253 5,13 27722,90 34,81 stable None
AhEXPA-09 Araha.16915s50001.1.p Scaffold-16915 7.888 9.307 257 9,76 27907,70 | 32,89 stable | None
AhEXPA-10 Araha.17420s0006.1.p Scaffold-17420 34.788 35.689 257 8,74 28529,83 33,15 stable None
AhEXPA-11 Araha.17879s0002.1.p Scaffold-17879 3.956 5.556 252 9,01 26747,27 31,83 stable None
AhEXPA-12 Araha.18708s0001.1.p Scaffold-18708 22 1.803 257 9,84 27914,81 39,97 stable | None
AhEXPA-13 Araha.20073s0002.1.p Scaffold-20073 1.328 2.854 257 9,25 27789,51 34,98 stable None
AhEXPA-14 Araha.22287s0007.1.p Scaffold-22287 22.637 24.110 260 9,63 28082,90 33,25 stable None
AhEXPA-15 Araha.22789s0002.1.p Scaffold-22789 7.274 8.279 254 8,07 27536,58 25,38 stable None
AhEXPB-01 Araha.12096s0002.1.p Scaffold-12096 3.849 4.97 264 9,62 28393,10 38,87 stable None
AhEXPB-02 Araha.18278s0009.1.p Scaffold-18278 34.816 36.496 204 9,32 22281,78 30,18 stable None
AhEXLA-01 Araha.5281s0002.1.p Scaffold-5281 2.888 4.009 265 7,99 28861,87 39,77 stable None
AhEXLA-02 Araha.35044s0003.1.p Scaffold-35044 8.556 10.019 263 9,21 287338,06 32,62 stable None
AhEXLA-03 Araha.48675s0002.1.p Scaffold-48675 2.068 4.063 294 8,64 32153,93 46,60 | unstable | None
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EK A.S5 A. hypochondriacus’a ait TabloS1

A. hypochondriacus Genomunda Fiziksel Pozisyon

EXP Ad1 Phyt(.)zome Genom Baslangi Bitis Pozisvonu Ui:::ﬁigu pI Mz(&);lgell;lilill(er Ka.lrarsu'l 1k K::;: ! NCBI
Veri Tabam Adi Kromozom slangic § y indeksi Adi
Pozisyonu (bp) (bp) (aa) (Da) Kararsiz

AhyEXPA-01 AHO001604-RA Scaffold-1 28,148,579 28,151,772 262 5,03 | 29273,83 41,75 unstable | None
AhyEXPA-02 AHO004370-RA Scaffold-2 32,428,925 32,442,739 311 8,99 | 33028,16 32,30 Stable | None
AhyEXPA-03 AHO005036-RA Scaffold-3 3,343,328 3,346,808 237 8,4 | 25428,55 25,56 stable | None
AhyEXPA-04 AHO005558-RA Scaffold-3 9,398,382 9,403,657 236 8,73 | 26268,89 22,82 stable | None
AhyEXPA-05 AHO010709-RA Scaffold-6 18,844,776 18,849,440 272 8,74 | 29625,03 34,52 stable | None
AhyEXPA-06 AHO013480-RA Scaffold-8 10,975,995 10,977,559 256 8,93 | 28176,54 26,33 stable | None
AhyEXPA-07 AHO014827-RA Scaffold-9 17,616,971 17,619,915 212 8,77 | 23338,38 23,60 stable | None
AhyEXPA-08 AHO015397-RA Scaffold-10 4,580,854 4,582,398 221 9 24016,02 32,69 stable | None
AhyEXPA-09 AHO016417-RA Scaffold-10 20,403,127 20,406,698 279 9,44 | 30420,76 38,74 stable | None
AhyEXPA-10 AHO16785-RA Scaffold-11 3,469,093 3,471,189 233 9,51 | 25359,99 26,78 stable | None
AhyEXPA-11 AHO17526-RA Scaffold-11 17,294,468 17,298,747 232 9,08 | 26070,70 36,02 stable | None
AhyEXPA-12 AHO17527-RA Scaffold-11 17,298,761 17,299,114 117 9,21 | 12638,73 18,61 stable | None
AhyEXPA-13 AHO17571-RA Scaffold-11 17,808,109 17,811,189 255 9,34 | 27153,59 28,98 stable | None
AhyEXPA-14 AHO18483-RA Scaffold-12 5,467,540 5,469,813 240 9,51 | 26269,39 21,81 stable | None
AhyEXPA-15 AHO18713-RA Scaffold-12 8,306,259 8,307,917 238 9,22 | 25525,34 21,81 stable | None
AhyEXPA-16 AHO019277-RA Scaffold-12 19,983,521 19,985,851 232 8,59 | 24921,01 31,82 stable | None
AhyEXPA-17 AHO021890-RA Scaffold-15 1,869,886 1,873,326 258 9,43 | 28127,21 31,31 stable | None
AhyEXPA-18 AHO022964-RA Scaffold-16 2,501,835 2,504,492 226 9,83 | 24568,10 42,56 unstable | None
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EK A.5’in devami

AhyEXPA-19 AHO023176-RA Scaffold-16 5.226.619 5.229.081 240 | 9,53 25968,40 28,30 stable None
AhyEXPB-01 AHO000340-RA Scaffold-1 3.250.127 3.258.283 175 | 9,08 19067,80 23,11 stable None
AhyEXPB-02 AHO005656-RA Scaffold-3 10.576.571 10.580.876 254 | 8,43 27355,58 34,66 stable None
AhyEXLA-01 AHO000758-RA Scaffold-1 8.882.820 8.895.821 385 | 9,29 42336,64 35,53 stable None
AhyEXLA-02 AHO000761-RA Scaffold-1 8.916.383 8.923.339 224 8,3 2416591 25,09 stable None
AhyEXLA-03 AHO000762-RA Scaffold-1 8.926.517 8.929.289 241 8,87 26775,01 36,70 stable None
AhyEXLA-04 AHO002338-RA Scaffold-1 36.510.291 36.512.771 256 | 9,18 27651,17 21,28 stable None
AhyEXLA-05 AHO002339-RA Scaffold-1 36.516.740 36.520.327 267 | 9,24 29049,39 26,09 stable None
AhyEXLA-06 AHO002341-RA Scaffold-1 36.532.797 36.536.961 245 | 8,56 26747,72 34,27 stable None
AhyEXLB-01 AHO18216-RA Scaffold-12 2.402.539 2.404.365 216 4,3 23254,82 30,55 stable None
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EK A.6 A. lyrata’ya ait TabloS1

A. lyrata Genomunda Fiziksel Pozisyon

Phytozome Protein Molekiiler Kararh
EXP Adi Genom Veri Baslangi¢ Bitig Uzunlugu| pI Agirhk Kz}rars1z} 1k veya NCBI Ad1
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) (Da) indeksi e R
(bp) (bp)
AIEXPA-01 AL1G23910.t1 scaffold-1 5.102.614 5.103.956 262 9,26 | 28819,55 24,08 Stable XP_002889941.1
AIEXPA-02 AL1G33030.t1 scaffold-1 8.617.720 8.619.320 252 9,01 | 26816,38 30,18 stable XP_020869773.1
AIEXPA-03 AL1G38930.t1 scaffold-1 11.168.452 | 11.170.120 251 9,15 | 26561,81 30,88 stable XP_020870103.1
AIEXPA-04 AL2G12650.t1 scaffold-2 1.325.553 1.327.063 257 9,32 | 27791,55 33,31 stable XP_002887988.1
AIEXPA-05 AL2G28670.t1 scaffold-2 13.821.591 13.823.163 248 9,26 | 26304,48 28,95 stable XP_020891242.1
AIEXPA-06 AL3G12830.t1 scaffold-3 957.303 958.937 266 8,4 | 28947,63 42,15 unstable XP_002884363.1
AIEXPA-07 AL3G27870.t1 scaffold-3 6.439.841 6.441.722 252 10,3 | 27611,45 40,00 unstable XP_020888545.1
AIEXPA-08 AL4G23500.t1 scaffold-4 13.174.183 | 13.176.429 257 9,73 | 27829,70 40,75 unstable XP_002881024.1
AIEXPA-09 AL4G34240.t1 scaffold-4 18.074.243 | 18.076.381 262 9,42 | 2821691 30,07 stable XP_002881524.1
AIEXPA-10 AL4G37130.t1 scaffold-4 19.245.408 | 19.247.152 257 9,76 | 27879,64 32,89 stable XP_020884844.1
AIEXPA-11 AL4G38480.t1 scaffold-4 19.818.913 | 19.820.489 257 6,48 | 27530,61 33,37 stable XP_002881731.1
AIEXPA-12 AL5G12660.t1 scaffold-5 1.544.355 1.546.278 253 9,39 | 27116,73 35,57 stable XP_002876856.1
AIEXPA-13 AL5G18890.t1 scaffold-5 5.344.694 5.346.986 255 9,2 | 27626,50 35,10 stable XP_020881677.1
AIEXPA-14 AL5G36650.t1 scaffold-5 17.515.724 | 17.517.108 260 9,53 | 28167,96 34,57 stable XP_002878036.1
AIEXPA-15 AL6G11520.t1 scaffold-6 561.465 563.527 258 9,31 | 27789,58 21,85 stable XP_002870966.1
AIEXPA-16 AL6G15130.t1 scaffold-6 1.912.555 1.913.727 253 4,96 | 27521,68 33,86 stable XP_002871148.1
AIEXPA-17 AL6G51710.t1 scaffold-6 24.205.562 | 24.206.985 255 9,53 | 27842,95 32,54 stable XP_002874967.1
AIEXPA-18 AL7G10110.t1 scaffold-7 39.667 40.771 256 8,069 | 27842,57 41,71 unstable XP_002868837.1
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AIEXPA-19 AL7GS51170.t1 scaffold-7 23.350.350 | 23.351.764 297 9,11 | 31913,43 20,86 stable XP_002868730.1
AIEXPA-20 AL7G51180.t1 scaffold-7 23.352.417 | 23.353.498 278 8,96 | 30624,43 22,61 stable XP_002868731.1
AIEXPA-21 AL7G51190.t1 scaffold-7 23.354.369 | 23.355.597 279 891 | 30817,69 15,88 stable XP_002868732.1
AIEXPA-22 AL7G51200.t1 scaffold-7 23.362.570 | 23.363.599 264 6,4 | 2842436 24,78 stable XP_020873007.1
AIEXPA-23 AL8G31950.t1 scaffold-8 17.444.878 | 17.446.560 255 9,72 | 27585,23 26,30 stable XP_020871946.1
AIEXPB-01 AL3G53860.t1 scaffold-3 24.030.272 | 24.031.835 271 9,27 | 28953,23 43,11 unstable XP_002884220.1
AIEXPB-02 AL5G42880.t1 scaffold-5 19.947.147 | 19.948.548 264 9,62 | 28393,10 38,87 stable XP_002876567.1
AIEXPB-03 AL7G24350.t1 scaffold-7 5.830.662 5.832.693 264 9,04 | 28366,67 32,56 stable XP_002867458.1
AIEXLA-01 AL5G24660.t1 scaffold-5 12.335.803 | 12.336.975 263 9,3 | 2873299 33,30 stable XP_020880860.1
AIEXLA-02 AL5G24680.t1 scaffold-5 12.339.263 | 12.340.439 265 8,27 | 28702,77 36,87 stable XP_020880858.1
AIEXLA-03 AL7G10270.t1 scaffold-7 92.917 94.181 264 6,58 | 28593,50 42,08 unstable XP_020872872.1
AIEXLB-01 AL7G37690.t1 scaffold-7 11.705.837 | 11.707.550 250 6,06 | 27891,68 33,83 stable XP_002868090.1
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EK A.7 A. trichopoda’ya ait TabloS1

A. trichopoda Genomunda Fiziksel

Pozisyon Protein . Kararh
EXP Al | Fhytozome Genom Baslangig Bitis  |[Uzunlug | p1 | Molekiler | Kararsizl | =0 0% NeBraa
Veri Tabam1 Ad1 . . Agirhik (Da) |1k indeksi
Kromozom Pozisyonu Pozisyonu | u (aa) Kararsiz
(bp) (bp)
evim_27.model. AmTr_ XP 0068287
AtrEXPA-01 | v1.0_scaffold00001.8 | scaffold00001 1.497.523 1.500.310 262 8,85 28650,40 31,84 stable 7899
N .
evim_27.model. AmTr_ XP 0205322
AtrEXPA-02 | v1.0_scaffold00001.4 | scaffold0O0001 | 10.329.683 | 103.30.606 256 6,26 27544,01 30,90 stable 51
67 )
evm_27.model. AmTr_ XP 0068462
AtrEXPA-03 | v1.0_scaffold00012.1 | scaffold00012 | 4.969.003 4.971.421 258 9,48 28008,94 39,20 stable 31
86 )
evm_27.model. AmTr_ XP 0068555
AtrEXPA-04 | v1.0_scaffold00044.3 | scaffold00044 618.419 621.652 253 8,90 27360,46 32,80 stable —9 6.1
N .
evm_27.model. AmTr_ XP 0068331
AtrEXPA-05 | v1.0_scaffold00072.7 | scaffold00072 | 1.877.746 1.878.330 194 7,57 21519,19 30,98 stable "66.2
6 .
evm_27.model. AmTr_ XP 0068424
AtrEXPA-06 | v1.0_scaffold00077.4 | scaffold00077 646.587 648.898 253 7,53 27369,66 29,39 stable 531
0 .
evm_27.model. AmTr_ XP 0116211
AtrEXPA-07 | v1.0_scaffold00111.2 | scaffold00111 588.121 591.846 212 4,80 22346,84 39,99 stable 12

9
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EK A.7°nin devam

evm_27.model. AmTr_

AUEXPA-08 | v1.0_scaffold00119.3 | scaffold00119 | 583.968 585.397 247 | 678 | 2626037 31,08 stable XP—82618297
; .

evim_27.model. AmTr_ XP 0068431
AUEXPA-09 | v1.0_scaffold00140.3 | scaffold00140 | 852.482 854.421 261 | 967 | 2904746 | 3686 | stable e
. .

evim_27.model. AmTr_ XP 0068277
AtEXPB-01 | v1.0_scaffold00009.3 | scaffold00009 | 8.699.030 | 8702732 | 219 | 899 | 23537.08 | 36.63 stable 0
94 :

evim_27.model. AmTr_ XP 0068289
AUEXLA-01 | v1.0_scaffold00001.2 | scaffold00001 | 5.529.996 | 5531660 | 260 | 7.50 | 2847240 | 4221 | unstable | g0
73 :

evm_27.model. AmTr_ XP 0116214
AUEXLB-01 | v1.0_scaffold00002.1 | scaffold00002 | 2.149.191 | 2151469 | 195 | 800 | 2141818 | 5422 | unstable | o)
1 :

evm_27.model. AmTr_ XP 0068385
AUEXLB-02 | v1.0_scaffold00002.1 | scaffold00002 | 3.516.968 | 3.519.868 | 250 | s42 | 2710173 33.23 stable -

77
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EK A.8 B. distachyon’ya ait TabloS1

B. distachyon Genomunda Fiziksel
Pozisyon i ..
EXP Adi Pi’,itr‘l’z,;’:;zﬁi‘g:“ Bas}aiglg Bitis Ul;flf:fﬁigu pl Al‘gl"rll‘:ll:‘g)e;) K‘;;Zﬁ(‘:;“‘ K::;: . NCBI Adi
Kromozom Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
BAEXPA-01 | Bradilg03640.1.p Bd1 2.450.791 2.454.210 266 9,3 | 28833,80 48,01 unstable | XP_003563572.1
BAEXPA-02| Bradilg35830.1.p Bd1 31.544.739 | 31.547.803 263 8,58 | 28834,06 29,49 stable XP_003563609.1
BAEXPA-03| Bradilg51990.1.p Bd1 50.574.293 | 50.575.761 282 747 29611,57 34,79 stable XP_003561229.1
BAEXPA-04 | Bradilg61190.1.p Bd1 60.731.477 | 60.733.062 257 9,94 27197,82 45,90 unstable | XP_010228562.1
BAEXPA-05| Bradilg74710.1.p Bd1 72.071.749 | 72.073.172 254 83 | 27499,14 30,63 stable XP_003558781.1
BAEXPA-06 | Bradilg74720.1.p Bd1 72.075.139 | 72.076.344 256 8,31 | 2736598 22,06 stable XP_014754964.2
BAEXPA-07 | Bradilg74740.1.p Bd1 72.082.880 | 72.084.328 262 8,62 | 28043,66 45,30 unstable | XP_003562065.1
BAEXPA-08 | Bradilg74750.1.p Bdl 72.085.875 | 72.087.408 256 8,82 | 27260,57 39,49 stable XP_010229185.1
BdEXPA-09 | Bradi2g08760.1.p Bd2 7.113.160 7.114.388 254 9,34 27012,49 45,75 unstable | XP_003566358.1
BdEXPA-10| Bradi2g08780.1.p Bd2 7.119.190 7.120.480 255 5,74 26985,02 45,87 unstable | XP_003566356.1
BAEXPA-11| Bradi2gl0320.1.p Bd2 8.503.669 8.511.139 246 8,13 | 25600,78 33,86 stable XP_003566990.1
BAEXPA-12| Bradi2g22290.1.p Bd2 19.821.758 | 19.823.699 251 8,33 | 2654472 35,63 stable XP_003568245.1
BdEXPA-13| Bradi2g31760.1.p Bd2 31.446.227 | 31.447.692 254 8,92| 27564,11 27,38 stable XP_003568715.1
BAEXPA-14| Bradi2g53580.1.p Bd2 52.510.047 | 52.511.843 252 6,25| 26561,53 35,05 stable XP_003564501.1
BdEXPA-15| Bradi3g09930.1.p Bd3 8.136.206 8.137.395 289 9,04| 31307,04 24,49 stable XP_010234124.2
BAEXPA-16| Bradi3g09940.1.p Bd3 8.139.968 8.141.818 217 9,22| 23735,14 26,50 stable XP_024318359.1
BAEXPA-17| Bradi3g09950.1.p Bd3 8.144.063 8.145.382 262 9,15| 28137,21 30,23 stable XP_003572290.2
BAEXPA-18 | Bradi3g09960.1.p Bd3 8.147.632 8.148.907 263 8,99 | 28169,14 29,78 stable XP_003572290.2
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BdEXPA-19 Bradi3g09967.1.p Bd3 8.156.821 8.157.777 259 | 8,99 27939,82 27,23 stable XP_003571191.1
BdEXPA-20 Bradi3g09990.1.p Bd3 8.168.510 8.170.078 259 | 8,55 27856,74 31,32 stable XP_003572309.1
BdEXPA-21 Bradi3g10100.1.p Bd3 8.267.945 8.269.121 264 | 8,84 28033,89 23,82 stable XP_003572367.1
BdAEXPA-22 Bradi3g13720.1.p Bd3 12.216.218 12.217.573 256 | 8,92 27216,97 29,13 stable XP_003571317.1
BdJEXPA-23 Bradi3g19500.1.p Bd3 18.356.878 18.358.169 260 | 9,1 27966,93 31,00 stable XP_003573638.1
BdEXPA-24 Bradi3g27440.1.p Bd3 28.127.793 28.128.830 255 | 7,44 27246,83 27,96 stable XP_003573966.1
BdEXPA-25 Bradi3g27450.1.p Bd3 28.142.186 28.143.660 252 | 7,43 27010,46 32,97 stable XP_003573968.1
BdEXPA-26 Bradi3g27460.1.p Bd3 28.145.142 28.146.411 253 | 8,35 27356,93 26,14 stable XP_003573970.2
BdEXPA-27 Bradi3g27470.1.p Bd3 28.152.285 28.153.730 259 | 8,36 27251,84 31,41 stable XP_003573969.2
BdEXPA-28 Bradi3g32070.1.p Bd3 34.009.054 34.010.187 265 | 8,74 28132,03 25,56 stable XP_003574256.2
BJdEXPA-29 Bradi3g43080.1.p Bd3 44.148.039 44.149.233 270 | 8,76 29446,46 30,17 stable XP_003572510.1
BdEXPA-30 Bradi3g59460.1.p Bd3 58.383.605 58.385.145 292 | 8,77 30177,73 41,21 unstable XP_003573100.2
BdEXPA-31 Bradi4g41117.1.p Bd4 45.255.141 45.257.150 256 | 8,92 26728,43 33,01 stable XP_010238652.1
BdEXPA-32 Bradi5g04120.1.p Bd5 5.356.220 5.357.378 261 | 8,71 27706,08 41,85 unstable XP_003581525.1
BdEXPB-01 Bradilg13787.3.p Bdl 10.636.583 10.639.395 333 | 5,11 35160,78 28,48 stable XP_024312657.1
BJEXPB-02 Bradilg78120.1.p Bdl 74.428.661 74.429.784 265 | 5.8 28418,99 32,53 stable XP_010229338.1
BJEXPB-03 Bradilg78340.2.p Bdl 74.608.915 74.610.857 316 | 5,49 33794,91 46,58 unstable XP_010229347.1
BdEXPB-04 Bradilg78350.1.p Bdl 74.614.499 74.616.864 272 | 9,21 29619.81 39,31 stable XP_003559030.1
BdEXPB-05 Bradi2g35007.1.p Bd2 34.868.327 34.870.006 260 | 8,84 28371,87 33,71 stable XP_014754245.1
BJdEXPB-06 Bradi3g32810.1.p Bd3 34.947.178 34.949.171 266 | 9,05 28898,61 30,15 stable XP_003574297.1
BJEXPB-07 Bradi3g33106.1.p Bd3 35.232.472 35.234.051 269 | 5,79 29405,05 35,98 stable XP_010234989.1
BdEXPB-08 Bradi3g33112.1.p Bd3 35.236.010 35.237.313 270 | 7,59 29573.,46 36,08 stable XP_003574315.1
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BdEXPB-09 Bradi3g33120.1.p Bd3 35.239.023 35.240.577 271 | 8,95 2982744 29,41 stable XP_010234990.1
BdEXPB-10 Bradi3g33130.1.p Bd3 35.245.480 35.247.291 267 | 9,48 29373,20 37,11 stable XP_003574316.1
BdEXPB-11 Bradi3g33140.1.p Bd3 35.254.284 35.256.101 264 | 95 28813,67 36,77 stable NP_001266870.1
BdEXPB-12 Bradi3g33150.1.p Bd3 35.260.387 35.262.285 271 | 5,35 29061,69 25,26 stable XP_003574319.1
BJdEXPB-13 Bradi3g33160.1.p Bd3 35.273.016 35.275.594 284 | 6,08 31162,98 25,75 stable XP_010234991.1
BJdEXPB-14 Bradi3g49850.1.p Bd3 50.873.303 50.877.484 274 | 9,1 28831,81 29,53 stable XP_010235764.1
BdEXPB-15 Bradi3g50730.2.p Bd3 51.611.159 51.613.015 308 | 7,57 32199,34 36,24 stable XP_003570031.4
BdEXPB-16 Bradi3g50740.1.p Bd3 51.616.588 51.618.357 288 | 9,62 30144,43 42,66 unstable XP_003570032.1
BdEXPB-17 Bradi3g50750.1.p Bd3 51.632.246 51.633.991 292 | 8,75 30565,82 35,07 stable XP_010235795.1
BdEXPB-18 Bradi4g00360.1.p Bd4 154.439 155.494 266 | 8,65 28875,09 25,64 stable XP_003577577.1
BdEXPB-19 Bradi4g41110.1.p Bd4 45.252.211 45.253.442 270 | 6,41 28070,65 44,74 unstable XP_003578832.1
BJdEXPB-20 Bradi5g16497.1.p Bd5 20.019.535 20.024.032 271 | 8,51 28453,47 27,54 stable XP_003580193.1
BdAEXPB-21 Bradi5g16497.2.p Bd5 20.020.881 20.024.022 227 | 8,89 24139,63 33,65 stable XP_024312228.1
BdEXPB-22 Bradi5g17760.1.p Bd5 21.098.382 21.100.350 262 | 5,72 2651891 24,46 stable XP_024311837.1
BdEXPB-23 Bradi5g17770.1.p Bd5 21.101.467 21.102.874 267 | 931 27919,65 42,82 unstable XP_024311837.1
BdEXPB-24 Bradi5g17780.1.p Bd5 21.104.049 21.105.466 262 | 8,49 27433,14 35,80 stable XP_003580287.1
BdEXPB-25 Bradi5g19340.3.p Bd5 22.513.203 22.516.723 257 | 8,09 27551,51 35,40 stable XP_003580384.1
BdEXLA-01 Bradilg28130.1.p Bdl 23.306.718 23.309.461 273 | 8,98 29445,92 39,73 stable XP_003563137.1
BdAEXLA-02 Bradilg30050.1.p Bdl 25.533.131 25.534.756 311 8.8 33172,55 53,35 unstable XP_003560323.1
BdEXLA-03 Bradilg76260.1.p Bdl 73.133.372 73.135.239 269 | 9,22 28865,04 34,09 stable XP_003562133.1
BdAEXLA-04 Bradilg76270.1.p Bdl 73.137.895 73.140.096 267 | 7.5 28475,38 44,04 unstable XP_003562134.2
BdEXLA-05 Bradi3g32297.2.p Bd3 34.422.771 34.425.820 444 | 9,47 46977,40 55,95 unstable XP_003572024.2
BdEXLB-01 Bradilg26990.2.p Bdl 22.093.752 22.096.203 257 | 5,24 27878,41 37,12 stable XP_003563074.2
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B. oleracea capitata Genomunda Fiziksel

Phytozome. Pozisyon Protein Molekiiler | Kararsizhk Kararh
EXP Ad1 Genom Veri Baslangic Bitis Uzunlugu pl Agrlik (Da) indeksi veya NCBI Adx
Tabam Ad1 | Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
BolEXPA-01 Bol012822 C02 288.672 289.989 261 9,57 27813,75 23,84 Stable XP_013620139.1
BolEXPA-02 Bol024474 C02 1.776.269 1.777.962 255 5,06 | 27737,87 40,59 unstable None
BolEXPA-03 B01028570 C02 13.569.549 13.570.560 249 9,62 | 26537,88 30,17 stable XP_013612633.1
BolEXPA-04 Bol016568 C02 24.820.663 | 24.821.775 192 9,58 20959,68 28,46 stable None
BolEXPA-05 Bol033171 C02 39.682.211 39.683.113 246 8,75 2716191 31,40 stable XP_013619888.1
BolEXPA-06 Bo01033094 C02 40.656.976 | 40.658.423 255 9,32 | 27732,35 46,25 unstable | XP_013616412.1
BolEXPA-07 B0l1020605 Co03 11.625.872 | 11.629.230 368 9,61 40008,21 38,56 stable XP_013622339.1
BolEXPA-08 Bo0l1025756 C03 17.080.880 17.081.930 222 10,46 | 24708,28 35,60 stable XP_013627477.1
BolEXPA-09 Bol030713 Co3 19.120.952 19.122.195 255 9,88 27886,02 37,58 stable XP_013619443.1
BolEXPA-10 Bol004851 Co4 917.712 918.694 257 8,88 28205,25 30,14 stable XP_013632395.1
BolEXPA-11 Bol025571 C0o4 5.160.696 5.162.888 263 9,53 28451,37 27,04 stable None
BolEXPA-12 Bol008341 Co4 15.498.209 15.500.218 258 9,45 27995,98 32,87 stable XP_013635221.1
BolEXPA-13 Bol033258 Co4 32.136.847 | 32.138.752 260 9,6 28226,21 34,76 stable XP_013636069.1
BolEXPA-14 Bol025353 C0o4 38.202.381 38.203.548 180 10,44 | 19995,83 43,62 unstable | XP_013631553.1
BolEXPA-15 Bol005114 Co4 38.962.381 38.963.613 258 8,07 27579,79 33,84 stable XP_013634560.1
BolEXPA-16 Bol010450 Co05 3.449.112 3.450.276 263 9,37 29297,20 26,50 stable XP_013584946.1
BolEXPA-17 Bol011149 Co05 28.099.738 | 28.100.814 251 10,2 | 27567,54 30,90 stable None
BolEXPA-18 Bo0l1023923 C06 7.394.104 7.395.013 240 9,22 | 25473,52 27,51 stable XP_013592810.1
BolEXPA-19 Bol007218 Co7 30.742.980 | 30.744.010 253 9,37 26952,46 37,93 stable XP_013593473.1
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BolEXPA-20 B01043003 C0o7 33.965.676 33.967.948 255 | 9,12 27694,21 40,79 unstable XP_013593209.1
BolEXPA-21 Bo1043027 C07 34.125.825 34.127.107 249 | 7,54 27228,96 24,03 stable XP_013596991.1
BolEXPA-22 B01023607 C08 22.018.662 22.019.927 252 | 9,23 26821,31 32,67 stable XP_013602092.1
BolEXPA-23 B01032269 C09 2.318.622 2.320.319 255 | 9,22 27599,21 41,26 unstable XP_013606308.1
BolEXPA-24 B01009904 C09 24.296.951 24.300.215 209 | 9,69 22706,52 29,20 stable XP_013609998.1
BolEXPA-25 Bo1044044 C09 39.151.902 39.153.276 256 | 8,29 27878,46 37,48 stable XP_013609295.1
BolEXPB-01 B01024200 C02 28.256.941 28.258.891 265 | 6,08 28264,99 32,15 stable XP_013619958.1
BolEXPB-02 B01029527 C03 13.112.957 13.114.857 276 | 8,97 29262,65 41,54 unstable XP_013627924.1
BolEXPB-03 Bol030151 C04 2.700.065 2.701.120 262 | 4,7 27881,26 40,57 unstable XP_013634827.1
BolEXPB-04 Bo1030152 Co4 2.712.497 2.713.304 195 | 5,12 20875,61 36,85 stable XP_013635405.1
BolEXPB-05 Bol030153 C04 2.720.414 2.723.065 237 | 5,24 24687,89 36,90 stable XP_013635411.1
BolEXPB-06 Bol030157 C04 2.762.802 2.763.438 141 | 4,52 14907,67 43,13 unstable XP_013635405.1
BolEXPB-07 Bol030158 Co4 2.772.508 2.773.835 266 | 5,64 2797474 37,61 stable XP_013635411.1
BolEXPB-08 Bo1042385 C07 44.664.394 44.665.989 265 | 9,17 28729,13 38,23 stable XP_013594109.1
BolEXPB-09 Bol038778 C09 21.380.605 21.381.907 265 | 9,63 28650,04 37,48 stable XP_013595881.1
BolEXLB-01 Bol037155 Co7 38.831.452 38.833.049 251 | 7,56 28120,06 27,98 stable XP_013596310.1
BolEXLB-02 Bol037151 C07 38.849.263 38.851.408 250 | 6,51 27875,68 28,80 stable XP_013596220.1
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B. stacei Genomunda Fiziksel Pozisyon

EXP Ad Phytozome Genom Baslangic Bitis Pmtell.l Molekiiler Kararsizhk LS NCBI
1 . X % Uzunlugu pl o . . veya
Veri Tabam Adi | Kromozom | Pozisyonu | Pozisyonu ) Agirhik (Da) indeksi Kararsiz | A%
(bp) (bp)
BstEXPA-O1 | Brast01G104300.1.p Chr-01 6.240.267 6.241.893 252 6,79 | 26558,53 35,89 stable None
BstEXPA-02| Brast01G299000.1.p Chr-01 22.459.525 22.462.238 246 7,54 2565787 36,05 stable None
BstEXPA-03| Brast01G317900.1.p Chr-01 23.787.845 23.788.804 254 6,53 | 27069,10 46,03 unstable None
BstEXPA-04 | Brast01G318000.1.p Chr-01 23.791.641 23.792.916 252 9,32 26931,50 36,73 stable None
BsStEXPA-05| Brast02G046200.1.p Chr-02 2.541.767 2.543.143 257 8,93 | 27394,67 31,88 stable None
BStEXPA-06 | Brast02G046300.1.p Chr-02 2.544.812 2.546.075 260 8,41 27856,42 50,28 unstable None
BsStEXPA-07 | Brast02G046400.1.p Chr-02 2.548.597 2.549.758 257 7,45 27492,98 24,48 stable None
BstEXPA-08 | Brast02G046500.1.p Chr-02 2.551.803 2.553.046 253 8,01 27430,96 33,32 stable None
BstEXPA-09 | Brast02G196900.1.p Chr-02 12.913.409 12.914.721 244 9,87 2576727 46,62 unstable None
BstEXPA-10| Brast02G362100.1.p Chr-02 26.101.328 26.104.720 267 9,30 28847,73 41,75 unstable None
BStEXPA-11| Brast03G048900.1.p Chr-03 2.943.899 2.944.980 258 8,35| 27757,67 24,37 stable None
BStEXPA-12| Brast03G134300.1.p Chr-03 12.888.285 12.889.292 255 742 27212,80 30,16 stable None
BstEXPA-13 | Brast03G134400.1.p Chr-03 12.907.547 12.908.996 252 6,51 27036,60 30,92 stable None
BstEXPA-14| Brast03G134500.1.p Chr-03 12.910.249 12.911.438 254 8,30 27445,11 23,39 stable None
BstEXPA-15| Brast03G134600.1.p Chr-03 12.919.327 12.920.460 257 8,36| 26926,50 29,23 stable None
BstEXPA-16| Brast03G183400.1.p Chr-03 17.092.023 17.093.129 272 9,10 28962,05 27,84 stable None
BstEXPA-17 | Brast03G308900.1.p Chr-03 25.054.261 25.055.459 271 8,90| 29695,85 26,21 stable None
BStEXPA-18 | Brast04G015800.1.p Chr-04 846.195 847.736 280 9,05| 2912275 40,96 unstable None
BsStEXPA-19| Brast04G227000.1.p Chr-04 16.805.258 16.806.865 259 8,84 | 27946,95 28,75 stable None
BstEXPA-20| Brast04G227200.1.p Chr-04 16.818.103 16.819.420 259 9,19| 27878,87 31,89 stable None
BstEXPA-21| Brast04G227500.1.p Chr-04 16.828.243 16.829.683 264 9,29 | 28389,46 30,90 stable None
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BstEXPA-22 | Brast04G227700.1.p Chr-04 16.857.118 16.858.351 262 9,06| 28176,37 29,40 stable None
BstEXPA-23 | Brast04G227800.1.p Chr-04 16.862.195 16.863.403 262 9,06| 28190,27 29,60 stable None
BstEXPA-24 | Brast04G227900.1.p Chr-04 16.869.328 16.870.477 259 8,82 28004,03 30,34 stable None
BstEXPA-25 | Brast07G005300.1.p Chr-07 315.147 316.730 287 8,69 | 30276,35 36,97 stable None
BstEXPA-26 | Brast07G171000.1.p Chr-07 15.762.651 15.765.483 265 8,37 29196,48 29,60 stable None
BstEXPA-27 | Brast07G236800.1.p Chr-07 20.344.905 20.346.590 308 8,66 | 32090,23 51,53 unstable None
BstEXPA-28 | Brast08G085200.1.p Chr-08 5.118.879 5.120.544 248 8,43 | 25932,04 36,12 stable None
BstEXPA-29 | Brast08G167900.1.p Chr-08 14.406.417 14.407.764 255 8,80 27626,11 27,55 stable None
BstEXPA-30 | Brast09G038700.1.p Chr-09 3.038.241 3.039.369 262 8,84 27651,04 43,32 unstable None
BstEXPA-31 Brast09G182900.1.p Chr-09 15.579.911 15.584.500 257 8,09 27511,49 36,90 stable None
BstEXPB-01 Brast02G003800.1.p Chr-02 191.007 193.24 274 891 | 29783,88 41,16 unstable None
BstEXPB-02 | Brast02G003900.1.p Chr-02 197.261 199.501 316 5,40 33897,05 43,26 unstable None
BstEXPB-03 | Brast02G006900.1.p Chr-02 336.139 337.246 266 5,80 28617,39 29,35 stable None
BstEXPB-04 | Brast02G245000.1.p Chr-02 18.049.551 18.052.320 328 5,40 34843,50 34,66 stable None
BstEXPB-05 | Brast03G191600.1.p Chr-03 17.629.310 17.630.954 266 8,98 | 29021,84 35,03 stable None
BstEXPB-06 | Brast03G195200.1.p Chr-03 17.871.572 17.872.943 267 6,41 | 29206,87 33,64 stable None
BstEXPB-07 | Brast03G195300.1.p Chr-03 17.875.369 17.876.769 271 6,98 | 29477,28 36,31 stable None
BstEXPB-08 | Brast03G195400.1.p Chr-03 17.878.475 17.880.000 273 8,95| 30014,60 32,77 stable None
BstEXPB-09 | Brast03G195500.1.p Chr-03 17.881.481 17.882.989 267 9,48 | 29232,09 36,77 stable None
BstEXPB-10 | Brast03G195600.1.p Chr-03 17.886.429 17.887.935 266 9,53| 29158,19 34,46 stable None
BstEXPB-11 Brast03G195700.1.p Chr-03 17.892.639 17.894.349 268 5,35| 28855,38 24,73 stable None
BstEXPB-12 | Brast03G195800.1.p Chr-03 17.909.214 17.911.617 284 6,59 | 3114895 25,65 stable None
BstEXPB-13 | Brast04G114800.1.p Chr-04 7.321.319 7.323.018 292 8,86 | 30609,84 38,00 stable None
BstEXPB-14 | Brast04G114900.1.p Chr-04 7.338.591 7.340.317 288 9,59 | 30238,59 40,63 unstable None
BstEXPB-15 | Brast04G115000.1.p Chr-04 7.345.798 7.347.515 268 5,76 | 27844,20 37,34 stable None
BstEXPB-16 | Brast04G125500.1.p Chr-04 8.080.412 8.084.745 275 9,04 | 28921,01 27,44 stable None
BstEXPB-17 | Brast05G251900.1.p Chr-05 20.263.833 20.265.326 263 8,06| 27596,09 35,49 stable None
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BstEXPB-18 Brast05G252000.1.p Chr-05 20.268.426 20.269.775 257 5,87 | 26464,68 35,64 stable None
BstEXPB-19 Brast08G197900.1.p Chr-08 17.105.173 17.106.206 267 6,51 29231,60 39,29 stable None
BstEXPB-20 Brast09G151800.1.p Chr-09 13.447.267 13.451.406 270 8,79 | 28439,53 27,66 stable None
BstEXPB-21 Brast09G165600.1.p Chr-09 14.375.286 14.377.044 260 6,78 | 26577,99 26,83 stable None
BstEXPB-22 Brast09G165700.1.p Chr-09 14.380.177 14.381.698 267 9,31 27807,54 37,04 stable None
BstEXPB-23 Brast09G165800.1.p Chr-09 14.382.891 14.384.267 262 8,77 | 27402,21 35,77 stable None
BstEXPB-24 Brast10G002100.1.p Chr-10 139.504 140.557 267 8,48 | 28815,99 29,73 stable None
BstEXLA-01 Brast02G029800.1.p Chr-02 1.595.712 1.597.477 268 8,01 | 28256,19 36,24 stable None
BstEXLA-02 | Brast02G029900.1.p Chr-02 1.598.380 1.600.186 271 9,25| 29087,28 32,95 stable None
BstEXLLA-03 Brast03G186200.1.p Chr-03 17.315.964 17.317.902 294 8,98 | 30526,67 39,72 stable None
BstEXLA-04 | Brast06G131000.1.p Chr-06 9.119.732 9.122.754 273 9,07 | 29529,01 41,01 unstable None
BstEXLB-01 Brast06G121000.1.p Chr-06 7.943.830 7.945.131 249 494 | 26810,13 33,83 stable None
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B. stacei Genomunda Fiziksel Pozisyon Protein Kararh
EXP Adi Phyt(.)zome Genom Baslangig¢ Bitis Uzunlugu | pI l\ilolekiiler Kzllrars1z.llk veya NCBI
Veri Tabam1 Adi Kromozom Pozisyonu Pozisyonu o) Agirhik (Da) indeksi Kararsiz Adi
(bp) (bp)

BosEXPA-01 | Bostr.0556s0121.1.p Scaffold-556 744.611 746.38 253 9,39 | 27094,75 34,67 stable None
BosEXPA-02 | Bostr.0556s0552.1.p Scaffold-556 3.409.977 3.412.561 256 9,20 27691,40 36,85 stable None
BosEXPA-03 | Bostr.0556s50592.1.p Scaffold-556 3.666.504 3.667.708 257 8, 75| 128686,04 27,30 stable None
BosEXPA-04 | Bostr.2902s0290.1.p Scaffold-2902 1.396.653 1.397.790 262 9,36 | 28728,12 21,17 stable None
BosEXPA-05| Bostr.4824s0001.1.p Scaffold-4824 1.636 2.710 208 9,60 | 22938,07 33,48 stable None
BosEXPA-06 | Bostr.4825s0013.1.p Scaffold-4825 92.414 93.856 251 9,51 27274,13 32,94 stable None
BosEXPA-07 | Bostr.6251s0047.1.p Scaffold-6251 233.296 235.581 258 9,49 | 27640,52 24,08 stable None
BosEXPA-08 | Bostr.7128s0621.1.p Scaffold-7128 2.895.035 2.896.597 254 9,00 27066,64 32,58 stable None
BosEXPA-09 | Bostr.9345s0073.1.p Scaffold-9345 369.804 371.454 257 6,48 | 27518,55 36,84 stable None
BosEXPA-10| Bostr.10273s0412.1.p | Scaffold-10273 | 2.465.883 2.467.634 248 9,18 | 26295,63 31,01 stable None
BosEXPA-11| Bostr.12659s0322.1.p | Scaffold-12659 | 1.773.183 1.774.792 251 9,36| 26510,74 32,96 stable None
BosEXPA-12 | Bostr.13129s0435.1.p | Scaffold-13129 | 2.036.607 2.037.917 255 4,70 | 27669,81 31,01 stable None
BosEXPA-13 | Bostr.13671s0203.1.p | Scaffold-13671| 1.049.346 1.050.471 263 9,39 29013,85 25,01 stable None
BosEXPA-14 | Bostr.19046s0033.1.p | Scaffold-19046 126.191 128.032 267 8,09| 29061,83 42,97 unstable None
BosEXPA-15| Bostr.22157s0025.1.p | Scaffold-22157 147.635 149.137 257 9,34 27804,48 30,85 stable None
BosEXPA-16 | Bostr.23794s0099.1.p | Scaffold-23794 584.077 585.800 257 9,76 | 27803,53 35,38 stable None
BosEXPA-17 | Bostr.23794s0313.1.p | Scaffold-23794 | 1.740.472 1.742.523 262 9,53 28276,07 29,82 stable None
BosEXPA-18 | Bostr.25542s0010.1.p | Scaffold-25542 44.939 47.269 255 8,68 | 127724,39 39,82 stable None
BosEXPA-19 | Bostr.25849s0012.1.p | Scaffold-25849 101.674 108.571 279 9,25| 30008,00 15,73 stable None
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BosEXPA-20 | Bostr.25849s0013.1.p | Scaffold-25849 109.611 110.839 253 8,81 | 2811148 19,77 stable None
BosEXPA-21 | Bostr.25849s0014.1.p | Scaffold-25849 114.764 115.767 274 8,88 | 30029,50 23,03 stable None
BosEXPA-22 | Bostr.26833s0631.1.p | Scaffold-26833 | 3.364.509 3.366.236 255 9,77 | 27674,41 25,85 stable None
BosEXPA-23 | Bostr.27991s0025.1.p | Scaffold-27991 251.087 253.440 256 9,73 | 27850,72 41,77 unstable | None
BosEXPA-24 | Bostr.28625s0163.1.p | Scaffold-28625 874.223 875.269 252 10,37 | 27606,52 39,24 stable None
BosEXPB-01 | Bostr.7867s0661.1.p Scaffold-7867 3.226.218 3.228.241 264 8,96 | 28532,79 32,78 stable None
BosEXPB-02 | Bostr.7903s0083.1.p Scaffold-7903 394.102 395.781 274 9,39 | 29300,80 42,59 unstable | None
BosEXPB-03 | Bostr.13158s0057.1.p | Scaffold-13158 294.387 296.077 274 9,66 | 29646,71 42,05 unstable | None
BosEXPB-04 | Bostr.25993s50263.1.p | Scaffold-25993 | 1.300.215 1.301.851 260 8,67 | 27592,30 30,72 stable None
BosEXPB-05 | Bostr.25993s50264.1.p | Scaffold-25993 | 1.303.524 1.304.765 274 4,95 | 29031,81 34,45 stable None
BosEXLA-01 | Bostr.18473s0342.1.p | Scaffold-18473 | 1.859.548 1.866.894 225 9,47 | 24915,62 38,81 stable None
BosEXLA-02 | Bostr.24950s0001.1.p | Scaffold-24950 202 1.364 264 8,90 | 28671,88 45,23 unstable | None
BosEXLA-03 | Bostr.25542s0026.1.p | Scaffold-25542 95.891 97.336 264 6,57 | 28386,26 39,88 stable None
BosEXLB-01 | Bostr.30275s0157.1.p | Scaffold-30275 | 1.004.759 1.006.758 250 7,02 | 27859,69 36,34 stable None
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C. clementina Genomunda Fiziksel

Pozisyon i ..
bxe aan | TRl Cen g | B0 | Uaniugy | pr | Mo | Kt | Ul | g
Kromozom Pozisyonu (bp) Poz(lsg;)nu (aa) Kararsiz

CclEXPA-01 | Ciclev10010279m | scaffold-1 17.893.358 17.894.719 257 9,96| 28555,66 42,47 unstable | XP_006451897.2
CclEXPA-02 | Ciclev10017738m scaffold-2 115.380 116.326 247 9,49 | 26252,73 18,08 stable XP_006445551.1
CclEXPA-03 | Ciclev10024605m scaffold-3 6.588.465 6.589.807 266 9,33| 29079,19 27,71 stable XP_006440490.1
CclEXPA-04 | Ciclev10021897m | scaffold-3 7.337.405 7.339.222 246 8,64 2623242 36,49 stable XP_006440617.1
CclEXPA-05| Ciclev10021887m | scaffold-3 | 41.095.306 | 41.096.701 247 9,32 | 26521,90 36,65 stable XP_006443365.1
CclEXPA-06 | Ciclev10023630m scaffold-3 | 47.243.416 | 47.244.382 255 9,42 | 27973,76 36,00 stable XP_024948261.1
CclEXPA-07 | Ciclev10032484m scaffold-4 164.208 166.483 260 9,47 | 28038,80 34,52 stable XP_006435550.1
CclEXPA-08 | Ciclev10032524m | scaffold-4 2.153.718 2.155.194 254 8,07 27005,18 29,79 stable XP_006435913.1
CclEXPA-09 | Ciclevl10033831m | scaffold-4 | 20.882.554 | 20.885.304 293 7,95 3191421 33,00 stable ESR51203.1

CclEXPA-10| Ciclev10032545m scaffold-4 | 24.005.221 24.007.211 249 9,2 26578,70 35,24 stable XP_006438715.1
CclEXPA-11| Ciclev10002233m scaffold-5 | 42.243.513 | 42.244971 255 9,1 27552,26 26,94 stable XP_006435242.1
CclEXPA-12 | Ciclev10011981m | scaffold-6 5.407.450 5.408.659 375 8,77 41497,75 50,95 unstable | XP_006428476.1
CclEXPA-13| Ciclevl0012518m | scaffold-6 | 14.194.454 14.196.761 259 9,81 | 27944,83 26,13 stable XP_006429095.1
CclEXPA-14| Ciclev10013804m scaffold-6 | 17.532.972 17.534.087 256 8,9 27719,33 28,09 stable XP_006429564.1
CclEXPA-15| Ciclev10012472m scaffold-6 | 21.446.971 21.449.098 267 8,39 2928227 39,67 stable XP_006430408.1
CclEXPA-16 | Ciclevl0012611m | scaffold-6 | 25.033.676 | 25.035.365 240 9,26 26089,41 33,79 stable XP_024038574.1
CclEXPA-17 | Ciclevl0013813m | scaffold-6 | 25.387.682 | 25.388.780 259 9,01 28284,31 28,38 stable ESR44519.1

CclEXPA-18 | Ciclev10029135m scaffold-8 177.831 178.744 250 8,35 27729,38 36,52 stable XP_006422415.1
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CclEXPA-19 | Ciclev10029094m | scaffold-8 | 23.533.364 | 23.535.946 259 9,53 | 28062,03 43,72 unstable |  XP_006424843.1
CclEXPB-01 | Ciclev10016270m | scaffold-2 | 18.181.400 | 18.183.878 268 8,43 | 28903,88 39,37 stable XP_006447346.1
CclEXPB-02 | Ciclev10016660m | scaffold-2 | 18.181.400 | 18.182.978 216 6,5 | 23434,69 39,59 stable ESR60585.1

CclEXPB-03 | Ciclev10021623m | scaffold-3 | 50.119.464 | 50.120.716 274 5,83 29218,04 45,49 unstable |  XP_006445330.1
CclEXPB-04 | Ciclev10005627m | scaffold-9 | 26.809.709 | 26.811.810 269 5,84 | 28574,06 41,91 unstable | XP_006421608.1
CclEXLA-01 | Ciclev10029088m | scaffold-8 502.052 503.766 261 8,44 | 28359,29 30,21 stable XP_006422480.1
CclEXLA-02 | Ciclev10029905m | scaffold-8 651.326 652.763 259 9,09 | 28445,83 40,66 stable XP_006422510.1
CclEXLB-01 | Ciclev10024449m | scaffold-3 | 4.849.943 4.851.220 235 4,89 | 25776,23 31,13 stable XP_006440176.2
CclEXLB-02 | Ciclev10024410m | scaffold-3 | 4.860.248 4.861.481 247 5,09 27138,00 35,69 stable XP_006440178.1
CclEXLB-03 | Ciclev10021884m | scaffold-3 | 4.867.451 4.869.045 247 6,13 | 2723591 23,78 stable XP_006440179.1
CclEXLB-04 | Ciclev10032508m | scaffold-4 | 11.827.037 | 11.828.869 257 5,07 27943,41 37,41 stable XP_006436816.1
CclEXLB-05 | Ciclev10002142m | scaffold-5 | 1.443.600 1.445.440 273 6,51| 30561,82 40,41 unstable ESR44712.1

CclEXLB-06 | Ciclev10002456m | scaffold-5 | 1.443.600 1.445.440 213 8,38 | 24066,62 38,03 stable ESR44713.1
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EK A.13 C. grandiflora’ya ait TabloS1

C. grandiflora Genomunda Fiziksel
EXP Ad:i Phyt(.)zome Genom I];(;Z;l?:)gl:c Bitis Uzi(:::gu pl l\ilolekiiler Kﬁ.ll‘arSlZ.llk Kj:;;h NCBI
Veri Tabam Adi Kromozom Pozisyonu Pozisyonu (aa) Agrlik (Da) indeksi Kararsiz Adi
(bp) (bp)

CgrEXPA-01 | Cagra.0003S0041.1.p Scaffold-3 144.681 146.062 260 9,60 27895,73 34,05 stable None
CgrEXPA-02 | Cagra.0007S0086.1.p Scaffold-7 293.248 294.257 252 10,49 | 27745,76 42,22 unstable None
CgrEXPA-03 | Cagra.0334S0008.1.p | Scaffold-334 30.161 30.996 251 9,73 27253,21 32,07 stable None
CgrEXPA-04 | Cagra.0487S0017.1.p | Scaffold-487 73.356 75.746 258 9,61 27678,58 21,67 stable None
CgrEXPA-05| Cagra.0534S0007.1.p | Scaffold-534 36.845 38.560 253 9,40 27074,74 35,92 stable None
CgrEXPA-06 | Cagra.0568S0167.1.p | Scaffold-568 579.320 580.365 263 9,33 28982,80 25,37 stable None
CgrEXPA-07 | Cagra.0716S0085.1.p | Scaffold-716 333.397 335.104 257 9,76 27860,64 31,33 stable None
CgrEXPA-08 | Cagra.0887S0002.1.p | Scaffold-887 4.273 5.977 250 9,30 26584,97 33,90 stable None
CgrEXPA-09 | Cagra.1150S0024.1.p | Scaffold-1150 94.938 96.656 184 6,78 19055,04 25,82 stable None
CgrEXPA-10| Cagra.1383S0011.1.p | Scaffold-1383 36.578 37.434 236 8,76 25871,54 39,58 stable None
CgrEXPA-11| Cagra.1475S0004.1.p | Scaffold-1475 5.251 7.156 258 9,20 27888,59 36,80 stable None
CgrEXPA-12| Cagra.1504S0034.1.p | Scaffold-1504 116.740 117.690 255 5,25 27593,93 35,35 stable None
CgrEXPA-13 | Cagra.164250026.1.p | Scaffold-1642 81.744 83.027 258 7,53 27571,66 35,48 stable None
CgrEXPA-14 | Cagra.1670S0005.1.p | Scaffold-1670 16.979 18.294 257 9,38 27954,75 37,60 stable None
CgrEXPA-15| Cagra.1960S0011.1.p | Scaffold-1960 64.182 66.037 250 9,53 27042,77 43,81 unstable None
CgrEXPA-16| Cagra.1968S0031.1.p | Scaffold-1968 92.243 93.378 255 9,36 27962,88 27,00 stable None
CgrEXPA-17| Cagra.209850064.1.p | Scaffold-2098 226.653 228.496 266 8,40 29042,81 42,71 unstable None
CgrEXPA-18 | Cagra.3802S0010.1.p | Scaffold-3802 32.711 34.340 258 7,56 28476,48 21,66 stable None
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CgrEXPA-19 | Cagra.586250023.1.p | Scaffold-5862 68.406 69.534 255 9,72 27480,20 22,74 stable None
CgrEXPA-20 | Cagra.6845S50001.1.p | Scaffold-6845 51 1.035 202 8,75 21906,07 26,17 stable None
CgrEXPA-21 | Cagra.7354S50003.1.p | Scaffold-7354 10.413 11.696 252 8,90 26793,26 35,18 stable None
CgrEXPA-22 | Cagra.18121S0005.1.p | Scaffold-18121 17.744 19.873 262 9,33 28174,89 29,54 stable None
CgrEXPA-23 | Cagra.20943S0001.1.p | Scaffold-20943 96 596 166 9,59 18649,52 14,96 stable None
CgrEXPA-24 | Cagra.20943S0002.1.p | Scaffold-20943 2.512 3.490 270 8,46 29872,41 19,45 stable None
CgrEXPA-25 | Cagra.20943S0003.1.p | Scaffold-20943 4.319 5.323 241 8,69 26361,05 28,34 stable None
CgrEXPB-01 | Cagra.0239S0061.1.p | Scaffold-239 221.746 222.853 275 5,11 29146,06 32,38 stable None
CgrEXPB-02 | Cagra.0239S0062.1.p | Scaffold-239 224,982 226.197 260 8,31 27536,36 37,34 stable None
CgrEXPB-03 | Cagra.0802S0004.1.p | Scaffold-802 6.896 8.510 271 9,47 29193,70 46,35 unstable None
CgrEXPB-04 | Cagra.1225S0072.1.p | Scaffold-1225 259.212 261.307 264 9,14 28327,64 36,18 stable None
CgrEXPB-05 | Cagra.6011S0003.1.p | Scaffold-6011 13.606 14.784 264 9,59 28438,03 40,92 unstable None
CgrEXLA-01 | Cagra.1383S0027.1.p | Scaffold-1383 86.168 87.127 263 8,00 28269,35 42,42 unstable None
CgrEXLB-01 | Cagra.081250006.1.p | Scaffold-812 24.972 26.574 250 6,37 27787,62 35,82 stable None
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EK A.14 C. papaya’ya ait TabloS1

C. papaya Genomunda Fiziksel
Phvtozome Genom Veri Pozisyon Protein Molekiiler | Karars1 | Kararh
EXP Ad1 y Tabam Ad: Baslangic Bitis Uzunlu pI Agirhk zhk veya NCBI Ad1
Kromozom Pozisyonu | Pozisyon | gu (aa) (Da) indeksi | Kararsiz
(bp) u (bp)

CpEXPA-01 evm'm"del‘s%perc"““g—l | supercontig 1| 854482 | 855428 | 249 | 926 | 2650981 | 3576 | Stable |XF-02 119105 10
CpEXPA-02 evm'm"del‘si‘gercomlg—l 1 supercontig 1| 5.171274 |5.172.832| 259 | 9,53 | 2809515 | 42,04 | unstable |XF-02 11910419
CpEXPA-03 evm'm"del‘sggercomlg—z'3 supercontig 2 | 3.653.829 |3.655238 | 293 | 673 | 3162922 | 3673 | stable |XP-92 11909806
CPEXPA-04 | SVM-MOdelsUPerconie S oy percontig 5| 1237.024 | 1238967 | 257 | 941 | 2885371 | 30.58 | sble | -0 009
CPEXPA-05 evm'm"del'Sggercon“g—m' swpereontie-l |1 005707 | 1097036 | 258 | 946 | 2797878 | 3782 | sble | -0 0040
CpEXPA-0 | €M modelsupercontig 19 supercontie -1 463388 | 464740 | 254 | 686 | 2724741 | 3029 | suble | %0004
CEXPA-7 | €VMmodel supercontig 2. supercontie. 2| g53556 | 1.854.508 | 253 | 923 | 2734814 | 2292 | swable | -00n702%
CpEXPA-0g | €V modelsupercontie 23 supereontie 2| 356356 | 357.430 | 261 | 934 | 2842443 | 2727 | suble | 002010
CpEXPAg9 | VM-modelsupercontig 31| supereontie3 | gog 990 | 900404 | 248 | 953 | 2652397 | 39.96 | stble | -2 P8I
CpEXPA-10 evm.model.szgercontlg_ST superc;)ntlg_S 790.529 791.710 247 9.53 26722.39 32.20 stable XP_02 11897261
CpEXPA-11 evm.model.s;?ercontlg_SO. superc(c))ntlg_S 410.399 411.481 751 9.62 | 27719.66 46,07 | unstable XP_02 1]894662
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evm.model.supercontig_81.

supercontig_8

XP_021894564

CpEXPA-12 134 { 678.142 680.232 | 263 9,69 | 28612,73 | 34,56 stable B
CpEXPA-13 evm.model.ls.ull;ercontig_ll superclolntig_l 431.231 432.561 246 9.33 26478.01 30,96 stable XP_02.11891837
CpEXPA-14 | SVM-modelsupercontig L1 supercontie 1| g 55, 71477 | 248 | 944 | 2688569 | 23.92 | stable |00l
CpEXPA-15 | SVMm-modelsupercontie 17} supercontie-1 | 533830 | 236339 | 275 | 809 | 2986292 | 40.12 | unstable | X 02188507
CPEXPA-16 | €VM-modelupercontig 20 | supercontie 2| 166531 | 168.553 | 283 | 958 | 3071503 | 3511 | swble | 0001200
CpEXPA-17 | €VM-model supercontig 97 supercontie 9| g 39 9308 | 240 | 856 | 2650224 | 1850 | swble |X'-0%159780
CpEXPA-1g | SV modelsubercontig 14 | supereondz_L |5 39 3415 | 255 | 894 | 284675 | 3239 | stble | 071824
CpEXPB-01 evm'm"del'Sl‘zrpzercomig—% S“perczmig—3 1.283.195 | 1.286.181 | 268 | 808 | 2933033 | 4247 | unstable XP—02_11901045
CpEXPB-(2 | ©VM-model supercontig 45, S“percg“ﬁg—4 1061055 | 1062608 | 257 | 751 | 2734374 | 3062 | swble |XT-021898330
CpEXPB-03 evm'mOdel'zsﬂ%ercontig—ZI S“percl"znﬁg—z 326111 | 327.337 | 274 | 457 | 2934388 | 3743 | stable XP—02_11887094
CpEXPB-04 evm'mOdelggﬂercontig—w S“per;ggﬁg—l 9.657 11471 | 274 | 799 | 2044634 | 3629 | staple | XP-0218890%8
CpEXLA-Q1 | €V modelsupercontig 2. | supercontie 2|y 66 845 | 1.664.385 | 258 | 829 | 2783185 | 3707 | swble | 0217030
CPEXLB-01 | evm.TU.contig 34171.1 | contig 34171 |  1.933 3255 | 246 | 573 | 2711501 | 31,18 | stable | XP-021911355

1
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EK A.15 C. sativus’a ait TabloS1

C. sativus Genomunda Fiziksel
Cucurbit Pozisyon Protein Molekiiler Kararsizhk Kararh
EXP Adi Genom Veri Baslangic Bitis Uzunlugu | pI Agirhk indeksi veya NCBI Ad1
Tabam Adi Kromozom | Pozisyonu | Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)
CsEXPA-01 | CsGyl1G002410.1 Chrl 1.499.443 1.500.347 252 8,57 | 26651,99 32,18 stable KGN63678.1
CsEXPA-02 | CsGyl1G005460.1 Chrl 3.597.132 3.598.291 246 9,00 | 26071,51 34,91 stable XP_004137414.1
CsEXPA-03 | CsGy1G022650.1 Chrl 21.619.249 | 21.621.202 259 9,55 | 27784,74 32,76 stable KGN65728.1
CsEXPA-04 | CsGy2G008490.1 Chr2 7.562.051 7.564.281 244 9,17 | 26272,84 36,40 stable XP_004138914.1
CsEXPA-05 | CsGy2G016740.1 Chr2 27.057.025 | 27.059.404 258 9,37 | 28185,95 21,13 stable NP_001267591.1
CsEXPA-06 | CsGy3G003370.1 Chr3 2.705.692 2.706.619 264 9,54 | 28936,12 30,62 stable XP_004147965.2
CsEXPA-07 | CsGy3G006240.1 Chr3 5.274.336 5.277.140 254 9,47 | 28341,28 41,38 unstable | XP_004133706.1
CsEXPA-08 | CsGy4G008340.1 Chr4 6.331.303 6.332.377 258 8,08 | 28802,95 22,52 stable KGN53632.1
CsEXPA-09 | CsGy4G014170.1 Chr4 19.059.648 | 19.061.110 259 9,55 | 28120,93 32,37 stable KGN54256.1
CsEXPA-10 | CsGy5G003310.1 Chr5 2.168.846 2.170.588 260 9,37 | 28467,56 36,88 stable XP_004144001.1
CsEXPA-11 | CsGy5G007060.1 Chr5 4.850.395 4.852.829 259 9,50 | 28102,99 44,98 unstable | XP_004147685.1
CsEXPA-12 | CsGy5G013540.1 Chr5 17.571.056 | 17.581.086 268 8,09 | 28970,73 41,87 unstable | XP_004148906.1
CsEXPA-13 | CsGy5G017510.1 Chr5 23.789.737 | 23.791.044 263 9,20 | 28601,52 35,92 stable KGN51323.1
CsEXPA-14 | CsGy5G023420.1 Chr5 28.428.710 | 28.430.610 248 9,10 | 26286,34 37,64 stable XP_004135171.1
CsEXPA-15 | CsGy5G028430.1 Chr5 32.088.742 | 32.090.037 190 7,54 20121,62 33,27 stable XP_004141444.1
CsEXPA-16 | CsGy6G002200.1 Chr6 1.582.617 1.584.097 245 6,86 | 26191,31 29,37 stable XP_004138396.1
CsEXPA-17 | CsGy6G011740.1 Chr6 10.254.309 | 10.255.547 268 8,67 | 30089,09 43,42 unstable | XP_004145809.1
CsEXPA-18 | CsGy6G014250.1 Chr6 12.586.862 | 12.587.915 258 9,65 | 28017,94 40,52 unstable | XP_004143121.1
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CsEXPA-19 | CsGy6G024340.1 Chr6 24.209.244 | 24.210.578 280 9,54 | 31038,50 29,79 stable XP_004143366.1
CsEXPA-20 | CsGy7G001980.1 Chr7 1.661.650 1.662.970 252 6,42 | 27910,58 34,36 stable XP_004153758.1
CsEXPB-01 | CsGy3G007410.1 Chr3 6.431.381 6.433.306 273 5,14 | 28659,02 45,75 unstable | XP_004133769.1
CsEXPB-02 | CsGy6G010650.1 Chr6 9.137.092 | 9.138.732 269 8,36 | 29398,48 30,69 stable XP_004139938.1
CsEXPB-03 | CsGy7G004140.1 Chr7 3.091.715 3.094.911 269 9,19 | 29400,58 26,29 stable XP_004136819.1
CsEXLA-01 | CsGy1G030680.1 Chrl 29.127.742 | 29.129.392 265 9,09 | 29945,79 33,38 stable XP_011660185.2
CsEXLA-02 | CsGy7G001290.1 Chr7 1.265.185 1.267.246 266 7,39 | 29982,06 36,48 stable XP_004144876.1
CsEXLA-03 | CsGy7G001300.1 Chr7 1.270.227 1.271.598 263 8,57 | 2933543 32,82 stable XP_004144877.1
CsEXLA-04 | CsGy7G001310.1 Chr7 1.274.986 1.276.374 257 8,88 | 28836,06 31,40 stable XP_004144933.1
CsEXLA-05 | CsGy7G001320.1 Chr7 1.279.085 1.280.888 264 8,27 | 29262,40 35,17 stable XP_004144934.3
CsEXLA-06 | CsGy7G001330.1 Chr7 1.283.322 1.284.684 213 8,59 | 23733,16 24,20 stable XP_004153088.1
CsEXLA-07 | CsGy7G001340.1 Chr7 1.287.754 1.289.045 262 8,25 | 29145,23 36,26 stable XP_031744987.1
CsEXLA-08 | CsGy7G001350.1 Chr7 1.292.949 1.294.910 266 7,94 | 29802,19 33,76 stable XP_004153444.1
CsEXLB-01 | CsGy3G044780.1 Chr3 41.485.025 | 41.487.078 254 6,92 | 28387,19 27,18 stable XP_004148383.1
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EK A.16 C. sinensis’a ait TabloS1

C. sinensis Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Kararsizhk Kararh
EXP Ad1 | Genom Veri Tabam Bas.langlg: B:itis Uzunlugu | pl A@rhik (Da) indeksi veya NCBI Adi
Ad1 Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)
CisEXPA-01 | orangel.1g042474m | scaffold-1 3.690.056 3.691.022 255 9,42 27973,76 36,00 stable XP_024948261.1
CisEXPA-02 | orangel.1g025298m | scaffold-2 4.117.850 4.119.125 255 9,10 27552,26 26,94 stable XP_006435242.1
CisEXPA-03 | orangel.1g044678m | scaffold-3 52.378 53.220 239 7,53 | 26244.,87 24,64 stable KDO81806.1
CisEXPA-04 | orangel.1g025740m | scaffold-3 3.122.579 3.124.421 249 9,19| 26550,68 34,93 stable XP_006438715.1
CisEXPA-05 | orangel.1g041395m | scaffold-12 98.269 99.619 257 9,96 | 28555,66 42,47 unstable | XP_006451897.2
CisEXPA-06 | orangel.1g046524m | scaffold-14 204.529 206.515 259 9,53 28048,00 43,39 unstable | XP_006488339.1
CisEXPA-07 | orangel.1g026331m | scaffold-15 | 1.309.857 1.311.291 240 9,37 26108,45 33,79 stable KDO72599.1
CisEXPA-08 | orangel.1g040256m | scaffold-15 | 1.667.638 1.668.416 228 891 | 24787,16 23,92 stable XP_006482786.1
CisEXPA-09 | orangel.1g024916m | scaffold-21 1.506.643 1.507.954 260 9.47| 28038,80 34,52 stable XP_006435550.1
CisEXPA-10 | orangel.1g025617m | scaffold-23 | 1.311.195 1.312.115 250 8,35| 27729,38 36,52 stable XP_006422415.1
CisEXPA-11 | orangel.1g045913m | scaffold-40 497.673 499.079 266 8,97 | 2901591 32,34 stable XP_006477588.1
CisEXPA-12 | orangel.1g024520m | scaffold-40 499.768 501.363 266 9,33 | 29045,17 28,43 stable KDO63642.1
CisEXPA-13 | orangel.1g024457m | scaffold-91 122.635 125.253 267 7,57 2942243 40,73 unstable | XP_006430408.1
CisEXPA-14 | orangel.1g025919m | scaffold-111 232.320 233.728 246 8,64 | 26232,42 36,49 stable XP_006440617.1
CisEXPA-15 | orangel.1g025827m | scaffold-123 338.655 339.601 247 9,49 26252,73 18,07 stable XP_006445551.1
CisEXPA-16 | orangel.1g025025m | scaffold-189 146.551 148.690 259 9,81 27930,80 26,13 stable XP_006480833.1
CisEXPA-17 | orangel.1g025193m | scaffold-233 238.478 239.587 256 8,90 | 27731,34 29,59 stable KDO049685.1
CisEXPA-18 | orangel.1g025809m | scaffold-533 90.585 92.259 247 9,22 26507,83 36,33 stable KDO43109.1
CisEXPA-19 | orangel.1g025347m | scaffold-547 77.987 79.681 254 8,07| 27049,23 28,48 stable NP_001275780.1
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scaffold-

CisEXPA-20 | orangel.12048775m o 68.223 68.912 229 790 | 2519420 | 28,68 | stable KDO42302.1
CisEXPB-01 | orangel.12023962m | scaffold-1 | 887.603 | 888.780 274 583 | 29218,04 | 4549 | unstable | XP_006445330.1
CisEXPB-02 | orangel.1£024303m sc*‘zfgzld' 218756 | 220.646 269 5,84 | 28588,09 | 41,91 | unstable KDO49968.1
CisEXPB-03 | orangel.1g044280m sc*‘zfggld' 199.366 | 201.231 268 831 | 28916,85 | 39,30 | stable KDO48168.1
CisEXPB-04 | orangel.1g044689m sc;‘gfg"éd' 720 2.548 253 547 | 26934,09 | 42,80 | unstable | XP_006490154.1
CisEXLA-01 | orangel.1g025007m | scaffold-23 | 848.680 | 850.117 259 9,09 | 2844583 | 40,66 | unstable | XP_006422510.1
CisEXLA-02 | orangel.12024895m | scaffold-23 | 992.384 | 994.168 261 8,44 | 2838731 | 30,54 | stable XP_006486648.1
CisEXLA-03 | orangel.1g029804m | scaffold-23 | 992592 | 994.168 187 8,56 | 2076152 | 29,11 | stable KDO68254.1
CisEXLB-01 | orangel.1g025837m | scaffold-95 |  324.161 325.758 247 508 | 2711856 | 2621 | stable KDO57054.1
CisEXLB-02 | orangel.1g025808m Sca‘lfg‘(’)ld' 52.224 53.868 247 593 | 27514,16 | 37,02 | stable XP_006470179.1
. scaffold-

CisEXLB-03 | orangel.12025810m 2.534 4.031 247 5,03 | 26977,71 | 27,76 | stable KDO38685.1

2734
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EK A.17 D. carota’a ait TabloS1

D. carota Genomunda Fiziksel Pozisyon
EXP Adi é)f.fﬁﬂf"v"éi Baslangi¢ Bitig Ul;f.(:fﬁgu pi | Molekiller | Kararsizik K::;;h NCBI Adi
Tabam Adi | Kromozom | Pozisyonu | Pozisyonu ) Agirhk (Da) indeksi Kararsiz
(bp) (bp)

DcEXPA-01 | DCAR_000891 Chrl 5.474.817 5.476.079 256 9,46 28190,32 28,81 stable XP_017245319.1
DcEXPA-02 | DCAR_005350 Chr2 12.135.869 12.137.140 260 9,65| 28113,97 38,70 stable XP_017231088.1
DcEXPA-03 | DCAR_005669 Chr2 16.961.597 16.962.577 262 9,46 28884,12 29,43 stable XP_017234037.1
DcEXPA-04 | DCAR_005967 Chr2 20.391.173 20.396.058 564 9,36 61096,82 45,65 unstable | XP_017235094.1
DcEXPA-05| DCAR_007168 Chr2 31.999.444 32.000.420 249 8,63 26420,58 26,42 stable XP_017231553.1
DcEXPA-06 | DCAR_009505 Chr3 8.134.537 8.135.520 255 9,51 27554,39 30,98 stable XP_017240442.1
DcEXPA-07 | DCAR_009506 Chr3 8.143.758 8.144.736 255 9,43 27591,47 29,99 stable XP_017241888.1
DcEXPA-08 | DCAR_010061 Chr3 14.275.929 14.279.279 264 7,53 28674,59 31,22 stable XP_017237204.1
DcEXPA-09 | DCAR_011088 Chr3 32.180.716 32.182.077 242 9,6 26359,79 29,17 stable XP_017241711.1
DcEXPA-10| DCAR_012094 Chr3 43.784.355 43.787.610 262 9,62 28348,42 35,26 stable XP_017243429.1
DcEXPA-11| DCAR_013889 Chr4 26.615.778 26.616.755 256 9,22 27382,99 22,03 stable XP_017247158.1
DcEXPA-12| DCAR_013695 Chr4 28.190.697 28.191.623 247 9,32 26566,85 27,09 stable XP_017247241.1
DcEXPA-13 | DCAR_016738 Chr5 7.223.610 7.227.876 271 7,95 29054,79 28,41 stable XP_017249677.1
DcEXPA-14 | DCAR_017148 Chr5 11.966.430 11.968.229 251 9,67 | 27868,77 53,89 unstable | XP_017251814.1
DcEXPA-15| DCAR_017665 Chr5 22.168.684 22.169.759 287 8,92 31589,85 30,89 stable K7ZM94422.1

DcEXPA-16 | DCAR_019891 Chr6 35.969.417 35.970.356 246 9,39 26536,20 20,80 stable XP_017255828.1
DcEXPA-17| DCAR_024402 Chr7 13.331.093 13.334.205 348 8,28 38147,08 31,87 stable XP_017215474.1
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DcEXPA-18 | DCAR 025379 Chr7 26.627.567 26.628.582 240 8,13 | 25611,69 35,01 stable XP_017215726.1
DcEXPA-19 | DCAR_026061 Chr7 32.829.174 32.830.106 244 6,27 | 26070,31 40,03 unstable XP_017218723.1
DcEXPA-20 | DCAR_028915 Chr8 258.487 259.434 206 8,95 | 22360,13 22,20 stable XP_017220892.1
DcEXPA-21 | DCAR_028746 Chr8 1.978.789 1.980.447 255 9,31 | 2767947 31,79 stable XP_017220335.1
DcEXPA-22 | DCAR_027424 Chr8 23.252.254 23.253.250 217 8,81 | 23218,16 29,49 stable XP_017221659.1
DcEXPA-23 | DCAR_027423 Chr8 23.256.258 23.257.290 229 8,81 | 24464,09 30,40 stable XP_017223453.1
DcEXPA-24 | DCAR_031005 Chr9 31.827.379 31.829.901 243 9,15 | 25956,02 37,91 stable XP_017226839.1
DcEXPB-01 | DCAR_009742 Chr3 10.522.956 10.524.311 257 5,32 | 27794,68 42,75 unstable XP_017239419.1
DcEXPB-02 | DCAR_018089 Chr5 26.432.909 26.434.373 293 6,37 | 31362,49 32,50 stable XP_017251604.1
DcEXPB-03 | DCAR_019186 Chr5 36.954.200 36.955.715 261 9,2 28188,27 40,41 unstable XP_017249565.1
DcEXPB-04 | DCAR_021239 Chr6 24.790.470 24.792.210 307 8,64 | 33456,26 36,70 stable XP_017255066.1
DcEXLA-01 | DCAR_003207 Chrl 36.873.592 36.875.505 266 8,84 | 28396,60 33,83 stable XP_017235568.1
DcEXLB-01 | DCAR_008331 Chr2 41.323.591 41.324.986 249 6,37 | 27648,52 27,52 stable XP_017232445.1
DcEXLB-02 | DCAR_024979 Chr7 21.561.048 21.562.485 239 7,99 | 25813,19 23,52 stable XP_017217968.1
DcEXLB-03 | DCAR_024980 Chr7 21.564.711 21.566.174 211 4,79 | 22680,17 39,98 stable XP_017217570.1




eel

EK A.18 E. grandis’e ait TabloS1

E. grandis Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Kararsizlik Kararh
EXP Ad1 Genom Veri Bas.langlg: ]?itis Uzunlugu pI Agrlik (Da) indeksi veya NCBI Adi
Tabam Adi Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)

EgrEXPA-01 | Eucgr.A00721.1.p Chrl 13.822.093 | 13.823.340 256 9,08 | 27539,14 37,00 stable XP_010043148.2
EgrEXPA-02 | Eucgr.A01269.1.p Chrl 22.212.437 | 22.214.748 238 10,15| 25851,58 32,15 stable XP_018729025.2
EgrEXPA-03 | Eucgr.A00986.1.p Chrl 29.949.712 | 29.951.416 258 8,90 | 27686,43 32,50 stable XP_010045469.2
EgrEXPA-04 | Eucgr.A00988.1.p Chrl 29.955.463 | 29.956.765 179 9,10 19820,62 34,19 stable XP_010045469.2
EgrEXPA-05 | Eucgr.B00524.1.p Chr2 5.417.648 5.418.831 245 8,60 | 2588797 34,32 stable XP_010030057.1
EgrEXPA-06 | Eucgr.B02355.1.p Chr2 42.477.322 | 42.480.190 260 9,84 | 28085,94 33,75 stable XP_010043542.1
EgrEXPA-07 | Eucgr.B03214.1.p Chr2 52.398.652 | 52.400.957 250 8,98 | 26782,14 40,84 unstable | XP_010044491.1
EgrEXPA-08 | Eucgr.D01943.1.p Chr4 32.953.159 | 32.954.257 233 8,61 25389,64 36,40 stable XP_010054792.2
EgrEXPA-09 | Eucgr.E00513.1.p Chr5 4.896.062 4.897.364 272 9,26 | 29397,53 31,19 stable XP_010058212.2
EgrEXPA-10 | Eucgr.E03359.1.p Chr5 59.573.399 | 59.574.305 246 8,56 | 26685,57 26,62 stable XP_010064796.3
EgrEXPA-11| Eucgr.FO1688.1.p Chr6 22.433.692 | 22.435.081 210 8,80 | 22721,61 23,49 stable XP_010061097.2
EgrEXPA-12 | Eucgr.F02618.1.p Chr6 38.320.586 | 38.321.497 247 8,67 27082,8 23,10 stable XP_010064795.1
EgrEXPA-13 | Eucgr.F02621.1.p Chr6 38.336.556 | 38.337.465 247 8,01 26922,68 29,30 stable XP_010064796.3
EgrEXPA-14 | Eucgr.F02908.1.p Chr6 41.243.129 | 41.248.027 268 9,06 | 28745,67 45,20 unstable | XP_010062321.1
EgrEXPA-15 | Eucgr.F03723.1.p Chr6 47.912.529 | 47.914.428 255 8,72 | 27300,84 30,67 stable XP_010063311.1
EgrEXPA-16 | Eucgr.H05003.1.p Chr7 36.681.249 | 36.682.657 250 9,16 | 26077,14 33,06 stable XP_010025653.1
EgrEXPA-17 | Eucgr.G02490.1.p Chr7 45.743.066 | 45.744.628 259 9,60 | 28059,84 40,01 unstable KCW64943.1

EgrEXPA-18 | Eucgr.G02938.1.p Chr7 50.572.738 | 50.574.986 229 7,52 24230,2 34,85 stable XP_010067412.1




el

EK A.18’in devami

EgrEXPA-19 | Eucgr.G03134.1.p Chr7 52.383.176 | 52.384.779 283 7,49 21201,39 51,04 unstable | XP_018732353.2
EgrEXPA-20 | Eucgr.I01954.1.p Chr9 29.482.157 | 29.483.928 244 9,10 26287,5 40,32 unstable | XP_010029307.1
EgrEXPA-21 | Eucgr.J00120.1.p Chr10 1.492.436 1.494.089 249 7,53 26524,7 31,20 stable XP_010031088.1
EgrEXPA-22 | Eucgr.J01729.1.p Chr10 21.740.288 | 21.741.904 299 8,56 31741,85 31,04 stable XP_010032826.2
EgrEXPA-23 | Eucgr.J02048.1.p Chr10 25.746.896 | 25.749.076 263 9,86 28310,19 37,38 stable XP_010033123.1
EgrEXPA-24 | Eucgr.K02434.1.p Chrl1 32.368.176 | 32.370.028 304 9,67 33498,82 33,76 stable XP_010037129.2
EgrEXPA-25 | Eucgr.L02610.1.p |scaffold_1100 2.292 3.319 266 9,22 2944481 25,77 stable XP_010041888.2
EgrEXPB-01 | Eucgr.A01806.1.p Chrl 33.072.883 | 33.075.888 276 9,54 29564,72 47,15 unstable | XP_010051817.2
EgrEXPB-02 | Eucgr.E01626.1.p Chr5 17.659.652 | 17.661.627 204 6,80 21749,63 37,78 stable XP_010056431.2
EgrEXPB-03 | Eucgr.E01625.1.p Chr5 17.706.991 | 17.709.116 273 4,84 2827277 43,89 unstable | XP_039168312.1
EgrEXPB-04 | Eucgr.E01622.1.p Chr5 17.764.914 | 17.766.604 273 6,79 28381,03 41,96 unstable | XP_010056438.2
EgrEXPB-05 | Eucgr.E01621.1.p Chr5 17.796.453 | 17.798.243 273 7,51 2841421 42,20 unstable | XP_010056437.2
EgrEXPB-06 | Eucgr.E01620.1.p Chr5 17.810.125 | 17.812.110 274 5,56 28342,87 41,86 unstable | XP_039168312.1
EgrEXPB-07 | Eucgr.E01620.2.p Chr5 17.810.125 | 17.812.110 273 5,56 28200,75 41,67 unstable | XP_039168312.1
EgrEXPB-08 | Eucgr.E01617.1.p Chr5 17.884.270 | 17.886.195 273 5,56 28172,7 41,57 unstable | XP_039168312.1
EgrEXPB-09 | Eucgr.E01616.1.p Chr5 17.898.779 | 17.899.889 206 6,28 22259,32 39,85 stable XP_010056434.2
EgrEXPB-10 | Eucgr.E01615.1.p Chr5 17.994.234 | 17.996.281 273 5,31 28244,76 41,12 unstable | XP_039168312.1
EgrEXPB-11 | Eucgr.K00177.1.p Chrl1 1.153.587 1.155.097 276 8,59 29754,67 38,82 stable XP_010035044.2
EgrEXLA-01 | Eucgr.I01493.1.p Chr9 25.101.822 | 25.103.893 294 8,78 32328,81 40,71 unstable | XP_010028810.2
EgrEXLA-02 | Eucgr.l01493.2.p Chr9 25.101.822 | 25.103.893 259 8,45 28177 39,52 stable XP_010028810.2
EgrEXLB-01 | Eucgr.E00317.1.p Chr5 2.985.806 | 2.988.252 255 4,83 27506,78 33,21 stable XP_010055378.1
EgrEXLB-02 | Eucgr.E00357.1.p Chr5 3.348.445 3.350.238 245 7,94 27435,96 39,11 stable XP_010055415.1
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EgrEXLB-03

Eucgr.E00358.1.p

Chr5

3.366.607

3.368.171

246

5,43

27393,9

36,98

stable

XP_010055416.2

EgrEXLB-04

Eucgr.E00360.1.p

Chr5

3.393.387

3.395.179

246

5,94

27438,02

33,81

stable

XP_010055416.2
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EK A.19 E. salsugineum’e ait TabloS1

E. salsugineum Genomunda Fiziksel
Phytozome Pozisyon Protein .. Kararh
EXP Ad1 Gelilom Veri Baslanyglg: Bitis Uzunlugu | pI Al\g:;ll?ll:lg)e;) K?;:Z:::ihk veya NCBI Adi
Tabam Ad1 Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
ESEXPA-01 | Thhalv10026049m | scaffold_1 35.776 36.816 255 8,32 2770734 40,12 unstable | XP_006411605.1
ESEXPA-02 | Thhalv10014430m | scaffold_2 489.934 492.641 261 9,64 | 27796,79 22,89 stable XP_006398690.1
ESEXPA-03 | Thhalv10015496m | scaffold_2 1.528.223 1.529.286 255 4,66 | 27761,93 34,23 stable XP_006398992.1
ESEXPA-04 | Thhalv10014522m | scaffold_2 5.146.940 5.148.065 242 9,36 | 26836,77 22,56 stable XP_006400075.2
ESEXPA-05 | Thhalv10014463m | scaffold_2 9.943.807 9.945.230 255 9,71 27594,32 28,88 stable XP_006401349.1
ESEXPA-06 | Thhalv10028899m | scaffold_3 703.283 704.753 255 9,94 | 27867,90 29,13 stable XP_006396359.1
ESEXPA-07 | Thhalv10008578m | scaffold_5 6.539.781 6.541.635 249 9,38 | 26319,52 31,64 stable XP_006415956.1
EsEXPA-08 | Thhalv10008566m | scaffold_5 8.543.688 8.545.701 252 9,02 | 2685234 34,57 stable XP_006416423.1
ESEXPA-09 | Thhalv10008503m | scaffold_5 | 11.262.918 11.264.254 263 9,39 | 29152,10 26,01 stable XP_006417221.1
ESEXPA-10 | Thhalv10009820m | scaffold_5 | 15.152.264 15.153.460 257 9,15| 28163,01 31,33 stable XP_006418355.1
ESEXPA-11 | Thhalv10005494m | scaffold_6 5.381.405 5.383.909 278 8,95 30699,07 32,11 stable XP_024007168.1
ESEXPA-12 | Thhalv10004799m | scaffold_6 5.465.991 5.468.359 255 9,32 27846,51 35,37 stable XP_006395313.1
ESEXPA-13 | Thhalv10004804m | scaffold_6 7.091.383 7.093.212 253 9,50 | 27168,78 36,06 stable XP_006395739.1
ESEXPA-14 | Thhalv10023648m | scaffold_8 1.319.689 1.321.295 257 9,68 | 28246,04 35,57 stable XP_006391800.1
ESEXPA-15 | Thhalv10019043m | scaffold_9 5.092.634 5.094.259 249 9,3 26345,68 27,29 stable XP_006391003.1
ESEXPA-16 | Thhalvl0017116m | scaffold_10 | 4.330.555 4.333.163 259 9,58 | 28166,15 35,86 stable XP_006409928.1
ESEXPA-17 | Thhalv10017095m | scaffold_10 | 9.335.559 9.337.624 263 9,53 | 128458,33 29,20 stable XP_006410954.1
ESEXPA-18 | Thhalv10017119m | scaffold_10 | 10.351.784 10.353.530 258 9,82 27930,80 35,55 stable XP_006411198.1
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ESEXPA-19 | Thhalv10017120m | scaffold_10 | 10.873.799 | 10.875.177 257 7,57 27674,81 | 32,24 stable XP_006411329.1
EsEXPA-20 | Thhalv10022301m | scaffold 13 | 4.195.263 4.196.430 250 10,26 27443,34 | 41,42 | unstable XP_006406976.1
EsEXPA-21 | Thhalv10021327m | scaffold 13 | 8.727.407 8.729.227 268 7,55 29059,88 | 41,45 | unstable XP_006408328.1
EsEXPA-22 | Thhalv10027877m | scaffold_14 | 4.422.185 4.423.518 283 7,52 30861,32 | 24,16 stable XP_006405642.1
EsEXPA-23 | Thhalv10028134m | scaffold_14 | 4.446.606 4.447.946 249 9.43 27261,17 | 22,46 stable XP_006405644.2
EsEXPA-24 | Thhalv10028214m | scaffold_14 | 4.449.497 4.450.407 251 8,70 27259,07 | 32,33 stable XP_006405645.2
EsEXPA-25 | Thhalv10028249m | scaffold_14 | 4.466.310 4.466.921 203 9,08 22075,48 | 14,45 stable XP_006405646.2
ESEXPA-26 | Thhalv10028120m | scaffold_14 | 4.477.213 4.478.235 274 8,65 29686,22 | 17,04 stable XP_006405649.1
EsEXPA-27 | Thhalv10028333m | scaffold_14 | 4.495.369 4.496.345 258 8,35 27887,82 | 18,98 stable XP_006405650.2
EsEXPA-28 | Thhalv10010989m | scaffold_16 | 235.647 236.671 260 9,53 27995,72 | 28,73 stable XP_006403453.2
EsEXPB-01 | Thhalv10025985m | scaffold_1 | 5.112.924 5.115.013 266 9,04 28770,06 | 37,41 stable XP_006412979.1
EsEXPB-02 | Thhalv10002071m | scaffold_12 | 10.815.497 | 10.816.753 273 9,81 29310,94 | 43,91 | unstable XP_006409012.1
EsEXPB-03 | Thhalv10003327m | scaffold_17 | 1.048.386 1.050.377 260 8,51 27543,28 | 34,53 stable XP_006403199.1
EsEXPB-04 | Thhalv10006139m | scaffold_19 | 1.013.575 1.015.011 286 9,67 31193,59 | 3145 stable XP_006402569.1
EsEXPB-05 | Thhalv10001589m | scaffold_22 | 704.513 705.973 261 7,98 27343,92 | 34,16 stable XP_006397690.1
EsEXLA-01 | Thhalv10025976m | scaffold_1 90.813 92.075 269 8,74 29009,26 | 48,79 | unstable XP_006411626.1
EsEXLB-01 | Thhalv10026076m | scaffold_1 | 10.289.331 | 10.291.434 249 6,58 27591,33 | 37,49 stable XP_006414282.1




8¢l

EK A.20 G. raimondii’ye ait TabloS1

G. raimondii Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler Kararsizhk Kararh
EXP Adi Genom Veri Baslangic Bitis Uzunlugu | pI Agirhk indeksi veya NCBI Adi
Tabam Adi Kromozom | Pozisyonu | Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)
GrEXPA-01 | Gorai.001G083300.1 Chrl 8.825.078 8.826.593 267 8,78 | 28708,51 39,63 stable | XP_012471295.1
GrEXPA-02 | Gorai.001G111100.1 Chrl 12.884.424 | 12.885.751 287 9,73 | 31255,71 37,29 stable XP_012474921.1
GrEXPA-03 | Gorai.001G111100.2 Chrl 12.884.062 | 12.885.851 260 9,65 | 28142,05 39,48 stable | XP_012474921.1
GrEXPA-04 | Gorai.001G148900.1 Chrl 20.470.993 | 20.472.095 258 9,63 | 27956,81 39,77 stable XP_012480279.1
GrEXPA-05 | Gorai.001G148900.2 Chrl 20.470.993 | 20.472.095 215 9,84 | 23294.,64 38,27 stable | XP_012480279.1
GrEXPA-06 | Gorai.001G239700.1 Chrl 47.951.574 | 47.953.240 252 9,40 | 27544,20 38,67 stable | XP_012441175.1
GrEXPA-07 | Gorai.002G071600.1 Chr2 8.328.552 8.330.271 252 10,00 | 28060,20 39,24 stable XP_012469068.1
GrEXPA-08 | Gorai.002G257400.1 Chr2 61.927.636 | 61.930.396 264 9,60 | 28556,45 27,34 stable | XP_012468415.1
GrEXPA-09 | Gorai.003G131000.1 Chr3 38.551.122 | 38.553.456 259 9,69 | 28141,16 34,90 stable XP_012471319.1
GrEXPA-10 | Gorai.004G148200.1 Chr4 41.680.395 | 41.681.615 254 9,26 | 27841,59 32,23 stable | XP_012475035.1
GrEXPA-11 | Gorai.004G206100.1 Chr4 53.642.615 | 53.643.803 267 7,54 | 2929722 30,09 stable XP_012476032.1
GrEXPA-12 | Gorai.005G142200.1 Chr5 38.770.056 | 38.772.198 250 9,48 | 26829,33 33,29 stable XP_012478707.1
GrEXPA-13 | Gorai.005G142200.2 Chr5 38.770.056 | 38.771.804 248 9,40 | 26569,96 32,16 stable | XP_012478707.1
GrEXPA-14 | Gorai.006G015100.2 Chr6 3.290.371 3.293.016 265 9,42 | 29203,03 41,99 unstable | XP_012483583.1
GrEXPA-15 | Gorai.006G015100.1 Chr6 3.290.664 3.293.018 303 9,57 | 33774,28 45,39 unstable | XP_012483583.1
GrEXPA-16 | Gorai.006G015100.3 Chr6 3.290.813 3.293.016 268 9,15 | 29707,65 42,05 unstable | XP_012483582.1
GrEXPA-17 | Gorai.006G172400.1 Chr6 43.157.803 | 43.159.788 264 9,53 | 28329,23 28,08 stable | XP_012486074.1
GrEXPA-18 | Gorai.006G210800.1 Chr6 46.558.522 | 46.559.525 267 8,38 | 28948,80 32,80 stable | XP_012486711.1
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GrEXPA-19 | Gorai.007G022000.1 Chr7 1.594.288 | 1.595.863 265 9,41 | 29136,36 27,57 stable XP_012488711.1
GrEXPA-20 | Gorai.007G118900.1 Chr7 9.358.337 | 9.359.616 258 9,43 | 28424,18 33,85 stable XP_012488214.1
GrEXPA-21 | Gorai.007G266900.1 Chr7 44.618.491 | 44.620.465 247 9,32 | 26374,74 37,76 stable XP_012492628.1
GrEXPA-22 | Gorai.007G376300.1 Chr7 60.751.553 | 60.753.752 293 9,52 | 31827,64 34,14 stable XP_012435223.1
GrEXPA-23 | Gorai.007G376300.2 Chr7 60.751.539 | 60.753.816 262 9,59 | 28320,37 30,73 stable XP_012435223.1
GrEXPA-24 | Gorai.008G013200.1 Chr8 1.462.487 | 1.469.859 276 9,05| 30373,81 36,61 stable XP_012435987.1
GrEXPA-25 | Gorai.008G013200.2 Chr8 1.463.642 | 1.469.859 255 8,36 | 27943,86 39,11 stable XP_012435987.1
GrEXPA-26 | Gorai.008G013200.3 Chr8 1.468.113 | 1.469.478 253 8,57 | 27727,67 38,58 stable XP_012435987.1
GrEXPA-27 | Gorai.008G194200.1 Chr8 47.826.652 | 47.828.907 248 9,19 | 2675723 33,76 stable XP_012438779.1
GrEXPA-28 | Gorai.008G194200.2 Chr8 47.826.652 | 47.828.907 177 9,72 | 19361,97 42,19 unstable | XP_012438779.1
GrEXPA-29 | Gorai.009G098800.1 Chr9 7.156.492 | 7.158.481 259 9,62 | 27932,84 36,35 stable XP_012442392.1
GrEXPA-30 | Gorai.009G192100.1 Chr9 14.787.323 | 14.788.845 255 9,27 | 27404,28 26,63 stable XP_012445143.1
GrEXPA-31 | Gorai.009G269200.1 Chr9 22.451.542 | 22.453.200 255 8,88 | 2739497 30,15 stable XP_012448158.1
GrEXPA-32 | Gorai.009G293500.1 Chr9 25.463.080 | 25.465.360 252 8,07 | 2682292 31,78 stable XP_012447191.1
GrEXPA-33 | Gorai.009G324900.1 Chr9 32.177.121 | 32.178.425 253 9,04 | 27198,65 31,08 stable XP_012448214.1
GrEXPA-34 | Gorai.009G324900.2 Chr9 32.177.121 | 32.178.601 246 9,04 | 26405,64 29,11 stable XP_012448215.1
GrEXPA-35 | Gorai.010G001800.1 Chr10 70.787 72.577 255 9,15| 27306,14 26,88 stable XP_012449443.1
GrEXPA-36 | Gorai.011G123000.1 Chrll 17.247.050 | 17.249.227 244 8,82 | 2599724 31,28 stable XP_012457562.1
GrEXPA-37 | Gorai.011G128500.1 Chrl1 18.497.320 | 18.498.792 259 8,05 | 2818772 30,64 stable XP_012456152.1
GrEXPA-38 | Gorai.011G128500.3 Chrll 18.497.320 | 18.498.792 256 8,05| 2788740 29,31 stable XP_012456152.1
GrEXPA-39 | Gorai.011G128500.4 Chrll 18.497.320 | 18.498.792 238 8,02 | 25819,19 27,39 stable XP_012456152.1
GrEXPA-40 | Gorai.011G128500.5 Chrl1 18.497.320 | 18.498.792 231 8,80 | 25266,76 32,79 stable XP_012456152.1




orl
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GrEXPA-41 | Gorai.011G128500.6 | Chrll 18.497.320 | 18.498.792 229 8,63 | 25083,54 | 31,44 stable XP_012456152.1
GrEXPA-42 | Gorai.011G128500.7| Chrl1 18.497.320 | 18.498.792 214 837 | 23321,28 | 31,99 stable XP_012456152.1
GrEXPA-43 | Gorai.011G209100.1 | Chrl1 50.243.498 |50.245.059 253 7,55 | 27055,26 | 33,33 stable XP_012457213.1
GrEXPA-44 | Gorai.011G266000.1 | Chrl1 59.759.750 |59.761.606 258 9,55 | 28116,94 | 36,94 stable XP_012453171.1
GrEXPA-45 | Gorai.012G014400.1 | Chrl2 1.602.167 1.603.642 253 8,02 | 2707543 | 32,54 stable XP_012460536.1
GrEXPA-46 | Gorai.012G049300.1 | Chrl2 6.442.154 6.443.272 262 9,18 | 2922474 | 16,96 stable XP_012458446.1
GrEXPA-47 | Gorai.012G104400.1 | Chrl2 23.449.175 |23.451.327 264 9,19 | 2853843 | 34,60 stable XP_012459294.1
GrEXPA-48 | Gorai.013G007000.1 | Chrl3 488.493 490.334 254 8,61 | 27273,61 | 30,96 stable XP_012462488.1
GrEXPA-49 | Gorai.013G022200.1 | Chrl3 1.588.988 1.590.431 258 9,43 | 28100,85 | 34,09 stable XP_012465439.1
GrEXPA-50 | Gorai.013G086900.1 | Chrl3 13.151.178 | 13.152.604 248 9,30 | 26348,56 | 31,82 stable XP_012464802.1
GrEXPA-51 | Gorai.013G092900.1 | Chrl3 14.967.345 |14.968.326 254 8,53 | 28193,27 | 29,35 stable XP_012464969.1
GrEXPA-52 | Gorai.013G092900.2 | Chrl3 14.967.419 |14.968.326 232 8,04 | 2572834 | 31,04 stable XP_012464970.1
GrEXPA-53 | Gorai.013G272000.1 | Chrl3 58.243.158 |58.244.775 249 8,36 | 26998,38 | 30,67 stable XP_012462778.1
GrEXPB-01 | Gorai.004G164200.1 Chr4 45.625.239 |45.626.801 273 5,03 | 28613,06 | 33,82 stable XP_012475309.1
GrEXPB-02 | Gorai.005G202200.1 Chr5 57.902.111 |57.904.237 275 9,07 | 30319,58 | 34,53 stable XP_012479710.1
GrEXPB-03 | Gorai.008G106700.1 Chr8 33.547.903 |33.549.468 176 5,03 | 18475,89 | 30,61 stable KJB49206.1

GrEXPB-04 | Gorai.008G153800.1 Chr8 41.216.021 |41.218.911 267 8,58 | 29020,15 | 31,25 stable XP_012438167.1
GrEXPB-05 | Gorai.008G153800.2| Chr8 41.216.741 |41.218.911 226 7,99 | 24426,89 | 38,92 stable XP_012438167.1
GrEXLA-01 | Gorai.002G203200.1 Chr2 54.450.585 |54.452.311 259 8,26 | 28025,01 33,65 stable XP_012467628.1
GrEXLA-02 | Gorai.002G203200.3 | Chr2 54.450.586 |54.452.043 189 8,72 | 2027248 | 34,07 stable XP_012467628.1
GrEXLA-03 | Gorai.005G257500.1 Chr5 63.379.382 | 63.381.547 260 8,24 | 28211,20 | 33,56 stable XP_012480509.1
GrEXLA-04 | Gorai.005G257500.2| Chr5 63.379.600 |63.381.319 250 8,31 | 27377,41 31,19 stable XP_012480509.1
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GrEXLA-05 | Gorai.012G157800.1 | Chrl2 33.108.698 |[33.111.158 259 8,59 | 28132,01 | 29,82 stable XP_012458808.1
GrEXLB-01 | Gorai.003G178400.1 Chr3 44.995.234 | 44.997.598 249 5,94 | 27681,33 | 23,63 stable XP_012472102.1
GrEXLB-02 | Gorai.004G188800.1 Chr4 50.419.320 |50.421.905 256 4,84 | 27872,23 | 30,20 stable XP_012475758.1
GrEXLB-03 | Gorai.004G188800.2| Chr4 50.419.320 |50.422.242 252 4,84 | 27495,80 | 30,97 stable XP_012475758.1
GrEXLB-04 | Gorai.004G192300.1 Chr4 50.982.088 |50.983.587 252 6,06 | 27598,34 | 29,98 stable XP_012475809.1
GrEXLB-05 | Gorai.004G192300.2| Chr4 50.982.088 |50.983.587 249 6,06 | 2729599 | 30,56 stable XP_012475809.1
GrEXLB-06 | Gorai.004G192400.1 Chr4 51.000.332 |51.001.639 248 8,95 | 27570,70 | 24,28 stable XP_012475808.1
GrEXLB-07 | Gorai.004G192500.1 Chr4 51.004.663 |51.006.098 289 744 | 31871,42 | 26,98 stable XP_012475807.1
GrEXLB-08 | Gorai.008G229300.1 Chr8 51.522.469 |51.524.085 249 4,65 | 27075,36 | 35,69 stable XP_012439385.1




il

EK A.21 K. fedtschenkoi’ye ait TabloS1

K. fedtschenkoi Genomunda Fiziksel
Pozisyon i .
EXP Ad1 Gen:rlriy\t’:i(in’}l:bam Bas.lan)élg: Bitis Ul:f:fﬁigu pI Al\gl"rll‘:'lz‘zg:) K?;Zfil:illk K’i‘g::;‘r;ezya NAC(EI
Ad1 Kromozom | Pozisyonu Pozisyonu (aa)
(bp) (bp)

KfEXPA-01 | Kaladp0002s0124.1.p | Scaffold-2 883.174 884.700 282 9,17 31121,62 29,40 stable None
KfEXPA-02 | Kaladp0003s0086.1.p | Scaffold-3 992.241 993.229 261 8,98 28084,75 19,74 stable None
KfEXPA-03 | Kaladp0011s0994.1.p | Scaffold-11 7.331.120 7.332.490 249 8,63 2662291 28,52 stable None
KfEXPA-04 | Kaladp0011s1316.1.p | Scaffold-11 10.085.319 10.087.092 244 9,5 26515,01 33,98 stable None
KfEXPA-05 | Kaladp0016s0113.1.p | Scaffold-16 882.785 884.451 257 8,4 27610,25 26,56 stable None
KfEXPA-06 | Kaladp0018s0202.1.p | Scaffold-18 1.387.158 1.388.630 265 6,98 28791,39 35,48 stable None
KfEXPA-07 | Kaladp0030s0149.1.p | Scaffold-30 1.288.019 1.290.559 336 9,28 36859,71 45,53 unstable None
KfEXPA-08 | Kaladp0032s0333.1.p | Scaffold-32 2.858.192 2.859.993 273 9,36 29617,65 39,12 stable None
KfEXPA-09 | Kaladp0037s0199.1.p | Scaffold-37 1.447.935 1.449.914 257 8,07 27263,62 28,78 stable None
KfEXPA-10 | Kaladp0037s0226.1.p | Scaffold-37 1.606.479 1.607.435 246 9,22 25944,18 27,39 stable None
KfEXPA-11 | Kaladp0039s0394.1.p | Scaffold-39 3.211.309 3.212.642 274 5,45 29556,35 44,73 unstable None
KfEXPA-12 | Kaladp0045s0407.1.p | Scaffold-45 4.113.411 4.114.539 262 9,68 28643,80 22,49 stable None
KfEXPA-13 | Kaladp0058s0574.1.p | Scaffold-58 4.099.503 4.101.727 243 8,38 26047,13 33,07 stable None
KfEXPA-14 | Kaladp0059s0193.1.p | Scaffold-59 1.351.132 1.351.954 168 6,81 18014,13 36,89 stable None
KfEXPA-15 | Kaladp0064s0149.1.p | Scaffold-64 1.167.011 1.169.068 290 8,88 30833,55 28,23 stable None
KfEXPA-16 | Kaladp0068s0359.1.p | Scaffold-68 3.267.134 3.268.557 256 9,15 2739291 15,51 stable None
KfEXPA-17 | Kaladp0071s0184.1.p | Scaffold-71 1.048.186 1.057.399 758 9.4 84789,13 41,35 unstable None
KfEXPA-18 | Kaladp0071s0184.2.p | Scaffold-71 1.056.028 1.057.931 240 9,14 25609,81 40,92 unstable None
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KfEXPA-19 | Kaladp0074s0082.1.p | Scaffold-74 761.127 762.601 255 5,18 27684,66 35,67 stable None
KfEXPA-20 | Kaladp0075s0052.1.p | Scaffold-75 471.878 473.316 267 9,33 29293,51 21,72 stable None
KfEXPA-21 | Kaladp0083s0056.1.p | Scaffold-83 560.772 562.800 257 9,62 27726,60 35,85 stable None
KfEXPA-22 | Kaladp0095s0561.1.p | Scaffold-95 4.015.525 4.017.359 248 8,58 26217,30 32,87 stable None
KfEXPA-23 | Kaladp0100s0073.1.p | Scaffold-100 650.321 652.392 257 9,65 27735,62 36,43 stable None
KfEXPA-24 | Kaladp0101s0095.1.p | Scaffold-101 664.713 665.747 258 8,86 28016,85 33,92 stable None
KfEXPA-25 | Kaladp0101s0198.1.p | Scaffold-101 1.436.325 1.437.286 243 9,67 26271,99 46,85 unstable None
KfEXPA-26 | Kaladp0101s0251.1.p | Scaffold-101 1.829.773 1.831.727 243 9,45 26007,30 38,85 stable None
KfEXPA-27 | Kaladp0674s0163.1.p | Scaffold-674 986.167 987.822 331 8,12 35904,21 32,02 stable None
KfEXPA-28 | Kaladp0742s0005.1.p | Scaffold-742 34.882 36.331 251 9,28 26977,35 34,60 stable None
KfEXPA-29 | Kaladp1154s0001.1.p | Scaffold-1154 728 2.554 248 8,08 26334,57 28,59 stable None
KfEXPB-01 | Kaladp0002s0067.1.p | Scaffold-2 525.639 527.305 214 8,9 22363,48 44,30 unstable None
KfEXPB-02 | Kaladp0016s0164.1.p | Scaffold-16 1.208.540 1.209.832 293 3,8 30330,64 33,16 stable None
KfEXPB-03 | Kaladp0039s0043.1.p | Scaffold-39 429.162 432.085 263 8,83 28240,29 46,70 unstable None
KfEXPB-04 | Kaladp0058s0390.1.p | Scaffold-58 2.560.184 2.562.368 273 4,95 28877,36 39,77 stable None
KfEXPB-05 | Kaladp0091s0084.1.p | Scaffold-91 830.306 831.596 293 3,84 30306,60 34,55 stable None
KfEXLA-01 | Kaladp0055s0270.1.p | Scaffold-55 2.397.636 2.399.766 261 8,25 28362,36 39,65 stable None
KfEXLB-01 | Kaladp0091s0125.1.p | Scaffold-91 1.183.509 1.185.449 257 5,1 27986,30 43,25 unstable None
KfEXLB-02 | Kaladp0808s0062.1.p | Scaffold-808 687.900 689.988 256 5,41 28814,66 35,77 stable None
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EK A.22 L. usitatissimum’a ait TabloS1

L. usitatissimum Genomunda Fiziksel

EXP Adi (ggzzﬁf%nelii Pozisyon Bitis Ul;f::ltﬁi gu pl D:Iolekiiler Kk.ll‘al‘SlZ.llk Kararh veya | NCBI
Tabami Adi Kromozom B.aslanglg: Pozisyonu o) Agirhik (Da) indeksi Kararsiz Ad1
Pozisyonu (bp) (bp)

LusEXPA-01 | Lus10034548 scaffold-9 511.479 512.438 253 9,22 27592,34 27,36 Stable None
LusEXPA-02 | Lus10024388 scaffold-16 658.285 659.917 260 9,47 28254,31 30,65 stable None
LusEXPA-03 | Lus10036763 scaffold-31 510.123 511.619 253 9,63 26930,3 44,63 unstable None
LusEXPA-04 | Lus10039009 scaffold-34 1.250.449 1.251.845 268 8,1 29027,98 41,44 unstable None
LusEXPA-05| Lus10033011 scaffold-51 1.188.893 1.189.877 261 9,06 28187,74 39,34 stable None
LusEXPA-06 | Lus10040286 | scaffold-86 1.187.629 1.187.629 262 9,55 28271,18 39,3 stable None
LusEXPA-07 | Lus10021845 |scaffold-108 829.796 830.771 260 9,12 28329,26 28,96 stable None
LusEXPA-08 | Lus10017256 |scaffold-117 406.984 407.968 260 8,08 28320,08 31,23 stable None
LusEXPA-09| Lus10042214 | scaffold-123 1.238.999 1.240.278 256 9,1 27626,05 36,05 stable None
LusEXPA-10| Lus10040801 | scaffold-156 1.530.604 1.531.563 258 9,65 28011,04 38,49 stable None
LusEXPA-11| Lus10024478 | scaffold-159 456.973 457.893 272 8,88 29808,72 37,16 stable None
LusEXPA-12| Lus10014406 |scaffold-176 294.655 296.997 299 9,38 33504,11 41,3 unstable None
LusEXPA-13| Lus10002997 | scaffold-180 105.402 106.276 210 9,16 23434,36 40,18 unstable None
LusEXPA-14| Lus10009917 | scaffold-200 95.873 97.651 253 8,43 27128,34 42,62 unstable None
LusEXPA-15| Lus10012747 | scaffold-206 378.543 379.932 261 9,15 28978.,01 29,3 stable None
LusEXPA-16| Lus10014137 | scaffold-231 10.095 11.773 280 8,92 30596,65 38,12 stable None
LusEXPA-17| Lus10009253 | scaffold-267 280.660 281.695 259 9,48 28401,15 37,46 stable None
LusEXPA-18| Lus10016533 | scaffold-279 399.097 400.052 258 9,65 28041,11 38,07 stable None
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LusEXPA-19 | Lus10034227 | scaffold-310 140.863 142.097 254 7,54 26871,04 39,65 stable None
LusEXPA-20 | Lus10034465 | scaffold-310 1.453.801 1.454.784 293 9,01 31365,57 37,33 stable None
LusEXPA-21 | Lus10029038 | scaffold-376 212.789 213.910 254 7,54 26988,21 40,41 unstable None
LusEXPA-22 | Lus10010841 | scaffold-440 69.907 76.309 570 9,68 62576,24 47,48 unstable None
LusEXPA-23 | Lus10037164 | scaffold-462 484.484 486.399 260 9,72 27431,8 45,75 unstable None
LusEXPA-24 | Lus10027304 | scaffold-472 715.691 717.044 269 8.1 29029,02 41,52 unstable None
LusEXPA-25 | Lus10038013 | scaffold-475 830.751 831.783 258 9,55 28189,88 37,86 stable None
LusEXPA-26 | Lus10003438 | scaffold-543 114.018 115.709 338 9,65 35589,63 35,48 stable None
LusEXPA-27 | Lus10026566 | scaffold-617 422.323 423.761 263 6,5 28509,06 28,55 stable None
LusEXPA-28 | Lus10026614 | scaffold-617 663.280 664.608 253 93 26622,84 34,21 stable None
LusEXPA-29 | Lus10013849 | scaffold-618 273915 274912 265 6,5 28389,77 23,86 stable None
LusEXPA-30 | Lus10020257 | scaffold-641 106.355 107.252 270 9,31 29174,17 27,53 stable None
LusEXPA-31 | Lus10003822 | scaffold-654 163.574 166.568 432 8,73 47277,64 36,93 stable None
LusEXPA-32 | Lus10007205 | scaffold-674 140.522 142.158 267 10 29470,68 43,38 unstable None
LusEXPA-33 | Lus10010454 | scaffold-910 190.132 191.486 265 8,41 28645,56 41,43 unstable None
LusEXPA-34 | Lus10030449 | scaffold-917 174.000 175.209 204 9,06 21417 42,2 unstable None
LusEXPA-35 | Lus10027740 | scaffold-1143 172.250 173.603 259 5,53 28711,49 23,13 stable None
LusEXPA-36 | Lus10023407 | scaffold-1216 50.352 51.852 262 9,25 28339,17 39,91 stable None
LusEXPA-37 | Lus10008603 | scaffold-1686 93.876 95.153 256 9,1 27562,05 37,98 stable None
LusEXPA-38 | Lus10002638 | scaffold-2083 107.672 109.833 363 9,64 39704,8 37,9 stable None
LusEXPA-39 | Lus10006711 | scaffold-2932 227.443 228.682 273 9,13 29688,71 34,48 stable None
LusEXPA-40 | Lus10000304 | scaffold-3936 1.091 2.281 240 8,86 26415,1 23,68 stable None
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LusEXPB-01 | Lus10039816 | scaffold-15 1.752.578 1.754.338 264 8,07 28447,37 39,83 stable None
LusEXPB-02 | Lus10038933 | scaffold-34 909.471 911.405 295 5,26 30946,45 46,49 unstable None
LusEXPB-03 | Lus10036066 | scaffold-76 1.027.754 1.028.755 237 6,7 24533,55 42,74 unstable None
LusEXPB-04 | Lus10033700 | scaffold-701 1.175.501 1.178.241 332 1,52 36581,12 43,96 unstable None
LusEXPB-05 | Lus10031638 | scaffold-863 1.240.667 1.244.305 427 7,04 47302,2 39,51 stable None
LusEXPB-06 | Lus10018583 | scaffold-1308 436.492 438.274 264 8,07 28576,57 40,12 unstable None
LusEXLA-01 | Lus10022639 | scaffold-59 273.268 274.635 266 8,49 28613,76 26,74 stable None
LusEXLA-02 | Lus10023968 | scaffold-177 727.477 728.515 269 8,66 29024,24 29,98 stable None
LusEXLA-03 | Lus10003336 | scaffold-1120 68.611 70.031 266 8,77 28731,88 32,1 stable None
LusEXLB-01 | Lus10040149 | scaffold-86 443.375 444.420 246 6,64 26602,37 38,36 stable None
LusEXLB-02 | Lus10042095 | scaffold-123 679.768 681.128 323 7,97 35268,89 35,45 stable None
LusEXLB-03 | Lus10030931 | scaffold-261 55.042 56.462 258 4,96 28206,6 39,37 stable None
LusEXLB-04 | Lus10011012 | scaffold-1035 116.703 118.14 251 6,52 27717,38 40,65 unstable None
LusEXLB-05 | Lus10011013 | scaffold-1035 118.993 120.708 237 5,96 26350.8 28,8 stable None
LusEXLB-06 | Lus10001244 | scaffold-1746 58.241 59.65 286 7,57 31406,36 38,25 stable None
LusEXLB-07 | Lus10001009 | scaffold-2096 66.484 67.938 253 6,16 28190,07 29,52 stable None
LusEXLB-08 | Lus10001010 | scaffold-2096 68.746 70.159 252 6,59 27814,56 35,46 stable None
LusEXLB-09 | Lus10000957 | scaffold-2914 4.951 5.997 246 6,43 26583,28 39,54 stable None
LusEXLB-10 | Lus10000958 | scaffold-2914 13.881 15.031 249 5,62 27730,57 31,13 stable None
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EK A.23 M. acuminata’ya ait TabloS1

M. acuminata Genomunda Fiziksel

Phytozome Pozisyon Lo Moel:'km Kararsizl K::;;h
ALl Genom Veri Taban1 Ad1 Kromozo Bas} angie B.1t1§ Uzunlugu | pl Agirhik | 1k indeksi | Kararsi N
m Pozisyonu | Pozisyonu (aa) (Da) 7
(bp) (bp)

MacEXPA-01 | GSMUA_AchrlP00140_001 | Chrl 106.865 107.795 243 9032604839 | 3932 | stable XP—029140263

MacEXPA-02 | GSMUA_AchrlP02650 001 | Chrl | 2.169.774 | 2.170.710 | 259 | 457 |27639.86| 38,93 | stable XP—O(7)9139098

MacEXPA-03 | GSMUA AchrIPI5400_001 | Chrl | 11573405 | 11574349 | 262 | 625|27769.36 | 3590 | sble | — g 100
XP_00941161

MacEXPA-04 | GSMUA_AchriP19730 001 | Chrl | 14782365 | 14783287 | 265 |8.06 |28972.49| 3084 | stable o)

MacEXPA-05 | GSMUA_AchriP21690_ 001 | Chrl | 16269273 | 16270.195 | 250 |8.64 |26486,63 | 3047 | stable XP—O(9)914O9“

MacEXPA-06 | GSMUA_Achr2P03520_001 Chr2 | 9203.023 | 9203959 | 257 [8,77|2758135| 3027 | stable XP—O(2)9138340

MacEXPA-07 | GSMUA_Achr2P07340_001 Chr2 | 11866211 | 11867219 | 250 | 88 | 2640460 | 3589 | stable XP—029238957

MacEXPA-08 | GSMUA_Achr2P16370_001 Ch2 | 17282282 | 17.284277 | 258 | 9,11 |2781747| 42,72 |unstable XP—O(3)9138861

MacEXPA-09 | GSMUA_Achr2P18840 001 | Chr2 | 19.085.779 | 19.087.183 | 337 | 87 |36477,08| 38,60 | stable XP—O(5)9138775

MacEXPA-10 | GSMUA_Achr2P18850 001 | Chr2 | 19.090.824 | 19.092.066 | 255 | 691 |2721649| 3343 | stable XP—0(3)9138774

MacEXPA-11 | GSMUA_Achr2P21970 001 | Chr2 | 21240298 | 21.241.544 | 250 | 9,36 |26587,01| 3735 | stable | P-00939030

8.1
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XP_00939850

MacEXPA-12 | GSMUA_Achr4P21540_001 | Chrd | 21.990225 |21.991.258 | 258 | 9,1 [27833.61| 4439 |unstable >
MacEXPA-13 | GSMUA AchrdP25480.001 | Chrd | 24.989.395 | 24991903 | 287 | 896 | 3094465 3284 | stable |10 000
MacEXPA-14 | GSMUA_Achr4P27910_001 | Chrd | 26558232 | 26.559.158 | 246 | 5.11|26554,12| 2752 | stable XP—O(5)9139775
MacEXPA-15 | GSMUA_Achr4P27950_001 | Chrd | 26.566.609 | 26.567.539 | 246 | 567 |26685,55| 2694 | stable XP—02?139775
MacEXPA-16 | GSMUA_Achr4P28010_001 | Chrd | 26594952 | 26.596.022 | 246 | 7.51|26672,54| 2937 | stable XP—O(3)9139775
MacEXPA-17 | GSMUA_AchrSPO7470.001 | Chis | 5373891 | 5375377 | 255 | 8.63 | 2738467 3372 | stble | X -0 00
MacEXPA-18 | GSMUA AchrSPO7480_001 | ChiS | 5377722 | 5378997 | 255 | 7.55(2722537| 2835 | stble | -0 500
MacEXPA-19 | GSMUA_AchrSPO7630_001 | ChiS | 5468696 | 5470175 | 272|803 |2004840 | 3724 | stble | ' —0g 000
MacEXPA-20 | GSMUA_AchrSP20270.001 | Chrs | 22008732 | 22009682 | 264 | 899 |28997.13| 3219 | stable | XF-0028020
MacEXPA-21 | GSMUA_Achr6P10730_001 | Chr6 | 7.46822 | 748218 | 248 | 943 |26427.75| 2806 | stable | —0) ) 100
MacEXPA-22 | GSMUA_Achr6P32260.001 | Chré | 31.737.482 | 31738391 | 247 | 648|2612532| 3431 | stble | T -000000%
MacEXPA-23 | GSMUA_Achr7P10570_001 | Chr7 | 8494.191 | 8495520 | 257 | 9342769840 | 4538 |unstable| * — 0!
MacEXPA-24 | GSMUA Achr7PISI00.001 | Chi7 | 12.117.744 | 12119499 | 261 | 942 |28031.82| 3153 | stble | X000
MacEXPA-25 | GSMUA_Achr7P22100_001 | Chr7 | 24.666476 | 24.667.758 | 253 | 7.55|26769.82| 3595 | stable | XP-00941051

6.1
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XP_00941671

MacEXPA-26 | GSMUA_Achr9P04790_001 Chr9 3.120.608 | 3.121.510 254 | 6,17 (2713338 | 30,02 | stable 2 n
MacEXPA-27 | GSMUA_Achr9P24100_001 Chr9 28.912.384 | 28.913.307 | 258 | 8.82|27773.44| 2858 | stable XP—°89141868
MacEXPA-28 | GSMUA_Achr9P28320 001 Chr9 32.371.713 | 32.372.993 264 | 9.42|28591,54| 44,85 |unstable XP—089141926
MacEXPA-29 | GSMUA_Achrl0P06590_001 | Chrl0 | 16.919.095 | 16.920.035 260 | 8,89 (27703,53 | 34,67 | stable XP—O(9)9242046
MacEXPA-30 | GSMUA_Achrl0P22630_001 | Chrl0 | 27.753.065 | 27.754.334 | 262 |9,02 2791962 | 3647 | stable XP—O(7)9138063
XP_00938107

MacEXPA-31 | GSMUA_Achrl0P26620_001 | Chrl0 | 30.100.498 | 30.101.680 | 258 9,1 [27807,48| 43,86 |unstable s 1
XP_00941051

MacEXPA-32 | GSMUA_Achr11P19780_001 | Chrll | 20.835.084 | 20.836.285 250 | 5,12]2630825| 33,56 | stable 61
MacEXPA-33 | GSMUA_Achr11P21930_001 | Chrll | 22.374.240 | 22.375.261 287 | 923(31753.82| 3127 | stable XP—O(1)8167624
MacEXPA-34 | GSMUA_Achr11P22960_001 | Chrll | 23.054.950 | 23.056.041 250 | 8.86|27327.85| 35,69 | stable XP—029138467
MacEXPA-35 | GSMUA_Achr11P23660_001 | Chrll | 23.485.786 | 23.486.962 | 251 | 4.85|27096.13| 39,90 | stable XP—O?9138477
MacEXPA-36 | OSMUA_AchrUn_randomP082 | ChrUn_ra | 55143 4e1 | 35.146.013 275 8,57 | 29619,81 | 34,64 stable | XP-00938628

00_001 ndom 1.1
MacEXPB-01 | GSMUA_Achr1P00120_001 Chrl 99.361 101.127 266 | 8,63 (2924450 | 43,18 |unstable XP—029140037
MacEXPB-02 | GSMUA_Achr2P13730_001 Chr2 | 15739.682 | 15740729 | 262 | 7.46|26897.30| 39.01 | stable XP—O(2)9138975
MacEXPB-03 | GSMUA_Achr2P13740_001 Chr2 15.759.763 | 15.760.810 | 262 | 8,67 | 26857.33 | 38,11 stable | XP-00938975

0.1
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XP_00938974

MacEXPB-04 | GSMUA_Achr2P13750_001 | Chr2 | 15.781.674 | 15782718 | 261 |8,53|27203,77| 39,05 | stable o)
MacEXPB-05 | GSMUA AchrdP26910.001 | Chrd | 25963.196 | 25964241 | 272 |501|28603.14| 4295 |unstable | <" —"00 %%
MacEXPB-06 | GSMUA_AchrSP12080_001 | ChrS | 8742324 | 8744548 | 267 |6,15[29249,08| 40,79 |unstable XP—029140059
MacEXPB-07 | GSMUA_Achr7P07040_001 Chi7 | 5.169.045 | 5.170.194 | 281 |578|29361,03| 4321 |unstable XP—O(I)914O781
MacEXPB-0g | OSMUA-ACOR randomPO63 | Chrin-ta |56 036 370 | 26.039.006 | 263 | 7.01|28463.44| 3273 | stable | XFP-0038007
MacEXPB-09 | OSMUA_AchrUn_randomP237 | ChrUn_ra | 116 o5 497 | 116955526 | 264 | 746 |27482.04 | 4285 |unstable| T -00938815
70_001 ndom 4.1
XP_00941114
MacEXLA-01 | GSMUA_AchrlP02170_001 | Chrl | 1.766.817 | 1.768.086 | 307 |8.87 |33047.65| 33.83 | stable o)
MacEXLA-02 | GSMUA_Achr5P11590_001 | Chr5 | 8289.301 | 8290430 | 261 | 7.9 |28227.36| 38,79 | stable XP—089140033
MacEXLA-03 | GSMUA_Achr5P19030_001 | Chr5 | 20.539.097 | 20540501 | 264 | 9,1 |28891,09| 3817 | stable XP—O(9)9140188
MacEXLA-04 | GSMUA_Achr11P01300_001 | Chrll 873.490 874.874 266 |8,292837022| 41,11 |unstable XP—089138205
MacEXLA-0S | GSMUA_Achrl1P22460_001 | Chrll | 22758053 | 22759334 | 265 |87628840.96| 4032 |unstable| XF-00038401
MacEXLA-06 | OSMUA-AchrUn_randomP254 | ChrUn_ra | 155 144 559 | 125445066 | 188 | 8.85|19660.86 | 3221 | stable | XP-00938833
10_001 ndom 4.1
XP_01868163
MacEXLB-01 | GSMUA_Achr5P12710_001 | Chrs | 9.111.161 | 9.113.159 | 319 |622(34797,61| 53.99 |unstable

2.1
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MacEXLB-02

GSMUA_Achr11P00090_001

Chrl1

37.050

38.175

254

6,19

27325,98

42,56

unstable

XP_00938301

4.1
MacEXLB-03 | OSMUA-AOR randomPOST | Chrinta | 15 754 576 | 18755300 | 254 | 5.12(27176.48 | 3003 | stable | XF-000383%
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EK A.24 M. esculenta’ya ait TabloS1

M. esculenta Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Kararsiziik Kararh
EXP Ad1 | Genom Veri Tabani Bas.langlg: B:itis Uzunlugu | pI Agrlik (Da) indeksi veya NCBI Adi
Adi Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)
MsEXPA-01 | Manes.01G034500.1 Chrl 5.327.635 5.329.335 248 9,36 | 26459,71 34,59 stable XP_021626907.1
MsEXPA-02 | Manes.01G092600.1 Chrl 21.691.969 | 21.693.634 241 8,96 | 26134,41 38,45 stable XP_021633048.1
MsEXPA-03 | Manes.01G172700.1 Chrl 27.520.463 | 27.522.632 259 9,63 | 27920,83 39,02 stable XP_021623912.1
MsEXPA-04 | Manes.01G236600.1 Chrl 31.769.189 | 31.770.194 253 5,54 27494,85 35,92 stable XP_021606672.1
MSEXPA-05 | Manes.02G029700.1 Chr2 2.254.679 2.255.744 264 8,99 | 28904,71 34,46 stable XP_021596569.1
MSEXPA-06 | Manes.02G053000.1 Chr2 4.028.255 4.029.729 254 8,95| 27391,88 41,84 unstable | XP_021600115.1
MsEXPA-07 | Manes.02G053000.2 Chr2 4.028.264 4.029.729 241 8,81 | 25902,03 41,41 unstable | XP_021600122.1
MSEXPA-08 | Manes.02G131900.1 Chr2 9.678.390 9.680.858 259 9,66 | 28079,08 34,37 stable XP_021605228.1
MsEXPA-09 | Manes.02G138700.1 Chr2 10.222.669 | 10.224.133 253 9,33 28292,53 31,73 stable XP_021603793.1
MsEXPA-10 | Manes.03G086100.1 Chr3 14.195.788 | 14.197.224 248 8,74 | 2656491 23,74 stable XP_021606969.1
MsEXPA-11 | Manes.03G111500.1 Chr3 20.718.630 | 20.719.568 250 9,74 27525,40 38,12 stable XP_021608893.1
MsEXPA-12 | Manes.05G006600.1 Chr5 463.313 464.242 254 9,15| 27681,38 39,71 stable XP_021612049.1
MSEXPA-13 | Manes.05G103900.1 Chr5 8.921.834 8.923.599 249 9,18 26393,66 36,91 stable XP_021611567.1
MsEXPA-14 | Manes.05G143800.1 Chr5 20.516.486 | 20.517.840 253 8,98 | 27271,06 32,22 stable XP_021612476.1
MSEXPA-15 | Manes.06G090900.1 Chr6 20.426.820 | 20.427.535 208 6,86 | 22465,53 35,06 stable XP_043813140.1
MsEXPA-16 | Manes.06G091300.1 Chr6 20.452.495 | 20.453.945 249 6,92 2667599 35,82 stable XP_021615064.1
MsEXPA-17 | Manes.07G081300.1 Chr7 18.565.363 | 18.569.825 282 8,58| 30707,92 36,37 stable XP_021618562.1
MsEXPA-18 | Manes.07G117200.1 Chr7 24.553.590 | 24.555.165 258 9,5 | 27785,52 41,99 unstable | XP_021617748.1
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MsEXPA-19 | Manes.07G140700.1 Chr7 26.522.244 | 26.523.621 252 8,07| 26894,17 30,57 stable XP_021617395.1
MsSEXPA-20 | Manes.08G013500.1 Chr8 971.455 973.065 278 9,13 | 30354,88 25,56 stable XP_021619683.1
MsEXPA-21 | Manes.08G080300.1 Chr8 17.487.849 | 17.489.669 256 9,43 27800,54 32,55 stable XP_021619783.1
MSEXPA-22 | Manes.08G148500.1 Chr8 31.389.791 | 31.392.457 247 8,42 | 26254,45 26,86 stable XP_021619398.1
MsEXPA-23 | Manes.08G172000.1 Chr8 33.177.503 | 33.178.834 251 9,04 | 27224,58 35,63 stable XP_021620473.2
MSEXPA-24 | Manes.09G093200.1 Chr9 20.282.216 | 20.284.636 256 9,62 | 27784,85 31,22 stable XP_021622285.1
MsEXPA-25 | Manes.09G143300.1 Chr9 26.109.876 | 26.111.937 247 8,95| 26298,48 33,87 stable XP_021622343.1
MsEXPA-26 | Manes.09G143300.2 Chr9 26.109.876 | 26.111.937 219 9,13 | 23498,38 36,51 stable XP_021622343.1
MSEXPA-27 | Manes.10G000900.1 Chr10 41.122 42.717 252 7,51 | 26836,13 31,22 stable XP_021625482.1
MsEXPA-28 | Manes.10G029400.1 Chr10 2.481.444 2.483.103 255 9,35| 2758345 37,29 stable XP_021624879.1
MsSEXPA-29 | Manes.10G063600.1 Chr10 8.394.361 8.399.101 292 8,83 | 3192743 37,71 stable XP_021624551.1
MSEXPA-30 | Manes.14G079900.1 Chr14 6.448.499 6.449.769 248 8,08 | 26408,60 33,28 stable XP_021634779.1
MsEXPA-31 | Manes.15G113800.1 Chrl5 8.552.692 8.553.747 252 8,04| 27718,58 31,89 stable XP_021593675.1
MSEXPA-32 | Manes.18G010200.1 Chr18 861.062 862.194 256 8,87 | 2751831 25,23 stable XP_021600908.2
MSEXPA-33 | Manes.S055800.1 Sciagiozld- 28.786 30.207 251 6,39 | 26953,15 37,40 stable XP_021602659.1
MSEXPA-34 | Manes.S069200.1 Scia E&ld- 17.698 18.689 279 9,72 30777,38 22,51 stable XP_021602802.2
MSEXPA-35 | Manes.S069300.1 Scia E&ld- 32.175 33.140 270 9,76 | 2964727 21,94 stable XP_021602803.2
MsEXPB-01 | Manes.01G269500.1 Chrl 34.305.477 | 34.306.457 266 5,31 28245,81 36,39 stable XP_021615770.1
MsEXPB-02 | Manes.05G049700.1 Chr5 3.694.638 3.695.954 272 5,28 | 28814,52 39,11 stable XP_021614116.1
MsEXPB-03 | Manes.13G147700.1 Chrl3 27.579.605 | 27.581.900 264 8,67 28972,00 34,77 stable XP_043805211.1
MSEXLA-01 | Manes.04G068200.1 Chr4 19.849.968 | 19.851.863 259 7,95 28179,06 34,93 stable XP_021609595.1
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MsSEXLA-02 | Manes.11G105800.1 Chrl1 19.387.928 | 19.389.372 244 8,64| 26593,53 40,06 unstable | XP_021609595.1
MsEXLB-01 | Manes.01G087800.1 Chrl 21.246.642 | 21.248.137 245 7,96 27290,09 30,15 stable XP_021628957.1
MsEXLB-02 | Manes.02G044700.2 Chr2 3.469.328 3.470.881 233 5,33 | 26030,47 37,99 stable XP_021604097.2
MSEXLB-03 | Manes.02G044700.1 Chr2 3.469.333 3.470.880 247 5 27332,94 36,92 stable XP_021604097.2
MsEXLB-04 | Manes.17G018000.1 Chrl7 6.961.777 6.963.363 260 4,81 28024,33 44,70 unstable | XP_021598991.1
MSEXLB-05 | Manes.17G018100.1 Chr17 7.013.014 7.014.882 256 4,58 | 27934,08 39,02 stable XP_021598990.1
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EK A.25 M. guttatus’a ait TabloS1

M. guttatus Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Karars1 | Kararh
EXP Adi Genom Veri Baslangic Bitis Uzunlugu pl Agirhk zhk veya NCBI Ad1
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) (Da) indeksi | Kararsiz
(bp) (bp)
MgEXPA-01 | Migut.B00829.1.p | scaffold-2 4.915.784 4.916.932 264 8,35 28437,38 39,84 stable XP_012850381.1
MgEXPA-02 | Migut.CO0888.1.p | scaffold-3 16.172.874 16.174.233 257 9,19 27678,39 2476 stable XP_012829562.1
MgEXPA-03 | Migut.D00821.1.p | scaffold-4 3.981.054 3.982.386 253 6,93 27408,70 30,33 stable XP_012841685.1
MgEXPA-04 | Migut.D00821.2.p | scaffold-4 3.981.332 3.982.386 208 8,11 22659,45 31,24 stable XP_012841685.1
MgEXPA-05 | Migut.D02087.1.p | scaffold-4 17.917.106 17.919.668 260 9,58 27989,95 41,34 unstable XP_012827800.1
MgEXPA-06 | Migut.EO0081.1.p | scaffold-5 402.717 404.421 246 9,24 26220,49 31,76 stable XP_012855355.1
MgEXPA-07 | Migut.E01021.1.p | scaffold-5 12.468.534 12.470.485 265 9,1 28112,87 20,55 stable XP_012847433.1
MgEXPA-08 | Migut.EQ1272.1.p | scaffold-5 15.994.472 15.996.580 264 9,1 28039,82 20,19 stable XP_012854382.1
MgEXPA-09 | Migut.FO0603.1.p | scaffold-6 2.811.369 2.812.592 249 7,53 26502,50 26,85 stable XP_012858622.1
MgEXPA-10 | Migut.FO0780.1.p | scaffold-6 3.745.082 3.746.392 262 9,06 28894,11 33,04 stable XP_012858859.1
MgEXPA-11 | Migut.F01249.1.p | scaffold-6 6.586.050 6.588.097 261 9,46 28112,77 36,86 stable XP_012839894.1
MgEXPA-12 | Migut.I00191.1.p | scaffold-9 2.159.541 2.161.178 252 6,27 27035,19 40,80 unstable XP_012839298.1
MgEXPA-13 | Migut.I00321.1.p | scaffold-9 4.705.892 4.707.307 259 8,48 28719,69 27,87 stable XP_012830473.1
MgEXPA-14 | Migut.J00050.1.p | scaffold-10 228.380 229.588 254 9,25 27365,93 32,47 stable XP_012832268.1
MgEXPA-15 | Migut.J00325.1.p | scaffold-10 1.465.847 1.468.009 262 9,5 28339,41 28,38 stable XP_012832016.1
MgEXPA-16 | Migut.JO0459.1.p | scaffold-10 | 2.191.525 2.192.566 264 8,59 28244,17 22,12 stable XP_012831733.1
MgEXPA-17 | Migut.L01275.1.p | scaffold-12 | 22.698.091 22.699.838 248 9,73 26547,87 38,16 stable XP_012847708.1
MgEXPA-18 | Migut.L01949.1.p | scaffold-12 | 26.204.644 26.206.209 262 9,43 27776,55 28,98 stable XP_012850171.1
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MgEXPA-19 | Migut.M00818.1.p | scaffold-13 | 15.436.222 15.438.257 258 10,18 28551,54 42,07 unstable XP_012847693.1
MgEXPA-20 | Migut.N03182.1.p | scaffold-14 | 25.309.744 25.311.696 259 9,03 27857,67 29,23 stable XP_012839202.1
MgEXPB-01 | Migut.BO1585.1.p | scaffold-2 17.336.943 17.338.871 269 8,77 28497,35 31,81 stable EYU31944.1

MgEXPB-02 | Migut.B0O1586.1.p | scaffold-2 17.339.528 17.340.684 270 9,23 29331,29 28,99 stable EYU31945.1

MgEXPB-03 | Migut.FO0505.1.p | scaffold-6 2.390.018 2.391.798 278 8,29 29879,96 36,45 stable XP_012858830.1
MgEXPB-04 | Migut.FO1487.1.p | scaffold-6 13.304.876 13.306.711 260 8,58 27824,48 30,90 stable XP_012842433.1
MgEXPB-05 | Migut.F01489.1.p | scaffold-6 13.543.695 13.545.648 260 8,43 27733,32 30,60 stable XP_012842433.1
MgEXPB-06 | Migut.FO1689.1.p | scaffold-6 16.703.647 16.704.919 257 7,43 27431,92 28,94 stable XP_012843349.1
MgEXPB-07 | Migut.F01690.1.p | scaffold-6 16.706.971 16.708.226 263 6,25 27515,73 33,94 stable XP_012843348.1
MgEXPB-08 | Migut.FO1691.1.p | scaffold-6 16.719.717 16.721.351 269 6,69 28916,63 37,28 stable XP_012843347.1
MgEXPB-09 | Migut.F01692.1.p | scaffold-6 16.722.785 16.724.702 271 6,55 28770,41 31,21 stable XP_012843346.1
MgEXPB-10 | Migut.F01693.1.p | scaffold-6 16.742.121 16.743.523 263 7,52 27593,92 41,53 unstable XP_012843345.1
MgEXPB-11 | Migut.FO1694.1.p | scaffold-6 16.748.875 16.750.522 268 6,69 28829,42 34,76 stable XP_012843347.1
MgEXPB-12 | Migut.F01696.1.p | scaffold-6 16.772.887 16.774.103 259 6.4 27659,11 35,64 stable XP_012843341.1
MgEXPB-13 | Migut.HO1074.1.p | scaffold-8 8.998.099 9.002.408 251 8,28 27184.,96 36,64 stable XP_012850889.1
MgEXPB-14 | Migut.H01074.2.p | scaffold-8 9.001.079 9.002.408 210 6,5 22939,16 41,66 unstable XP_012850889.1
MgEXLA-01 | Migut.B00030.1.p | scaffold-2 152.814 154.832 272 8.4 29837,96 45,11 unstable XP_012837236.1
MgEXLA-02 | Migut.B00030.2.p | scaffold-2 152.983 154.608 197 8,68 21417.64 47,35 unstable XP_012837236.1
MgEXLB-01 | Migut.A00275.1.p | scaffold-1 1.355.963 1.357.236 256 4,95 28070,30 32,50 stable XP_012855869.1
MgEXLB-02 | Migut.E00829.1.p | scaffold-5 6.550.521 6.552.114 260 6,58 28883.,97 30,18 stable XP_012829107.1
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EK A.26 M. polymorpha’ya ait TabloS1

M. polymorpha Genomunda Fiziksel

Pozisyon i ..
EXP Adi Genfrll:y\t’(():i“’;‘l:banl Bas}anyglg Bitis U};ﬁ:ﬁigu pI Al\gl"rll‘:llz‘g;;) K’;;gﬁ(‘:ihk Ks:;:h NAC(;?I
Adi Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

MpoEXPA-01 | Mapoly0002s0243.1.p | scaffold-2 2.438.749 2.441.360 259 9,17| 28473,49 16,21 stable None
MpoEXPA-02 | Mapoly0006s0158.1.p | scaffold-6 1.481.798 1.484.663 278 4,81 30163,04 20,13 stable None
MpoEXPA-03 | Mapoly0019s0184.1.p | scaffold-19 1.868.698 1.873.101 257 9,19| 27687,29 35,64 stable None
MpoEXPA-04 | Mapoly0022s0134.1.p | scaffold-22 1.213.746 1.215.627 255 834 2711292 27,40 stable None
MpoEXPA-05 | Mapoly0022s0139.1.p | scaffold-22 1.240.242 1.242.405 259 8,32 27736,25 32,01 stable None
MpoEXPA-06 | Mapoly0022s0142.1.p | scaffold-22 1.279.467 1.283.459 332 7.5 35592,27 35,91 stable None
MpoEXPA-07 | Mapoly0022s0143.1.p | scaffold-22 1.287.707 1.290.112 258 6,92 27781,37 37,73 stable None
MpoEXPA-08 | Mapoly0024s0046.1.p | scaffold-24 608.658 611.411 265 9,81 | 2924276 20,86 stable None
MpoEXPA-09 | Mapoly0050s0033.1.p | scaffold-50 245.060 246.851 264 9,46 | 28989,04 31,25 stable None
MpoEXPA-10 | Mapoly0050s0034.1.p | scaffold-50 251.518 252.463 249 8,95 26582,99 25,59 stable None
MpoEXPA-11 | Mapoly0050s0035.1.p | scaffold-50 255.584 257.425 269 8,82| 29745,55 20,21 stable None
MpoEXPA-12 | Mapoly0050s0035.2.p | scaffold-50 255.584 257.907 264 8,58 | 29079,68 19,17 stable None
MpoEXPA-13 | Mapoly0058s0020.1.p | scaffold-58 155.564 157.173 256 5,68 27874,21 28,87 stable None
MpoEXPA-14 | Mapoly0058s0021.1.p | scaffold-58 159.881 162.200 258 9,08 27982,93 20,15 stable None
MpoEXPA-15 | Mapoly0061s0082.1.p | scaffold-61 645.492 648.393 259 9,66 | 28364,44 23,68 stable None
MpoEXPA-16 | Mapoly0061s0098.1.p | scaffold-61 813.960 815.652 244 6,48 | 26072,01 20,91 stable None
MpoEXPA-17 | Mapoly0085s0011.1.p | scaffold-85 80.153 82.464 269 945 29402,83 23,16 stable None
MpoEXPA-18 | Mapoly0085s0014.1.p | scaffold-85 93.781 94.877 187 4,66 19927,31 27,33 stable None
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MpoEXPA-19 | Mapoly0085s0015.1.p | scaffold-85 95.003 96.593 243 4,52 25825,09 30,54 stable None
MpoEXPA-20 | Mapoly0085s0051.1.p | scatfold-85 360.214 362.731 267 6,79 28828,64 20,89 stable None
MpoEXPA-21 | Mapoly0085s0052.1.p | scaffold-85 369.317 371.691 270 9,15 28934,14 27,75 stable None
MpoEXPA-22 | Mapoly0085s0053.1.p | scaffold-85 374.868 376.957 275 6,94 29922,05 37,81 stable None
MpoEXPA-23 | Mapoly0085s0061.1.p | scaffold-85 449.854 452.263 265 9,73 29182,66 19,26 stable None
MpoEXPA-24 | Mapoly0090s0011.1.p | scaffold-90 116.942 117.697 251 7,54 26329,96 29,37 stable None
MpoEXPA-25 | Mapoly0090s0012.1.p | scaffold-90 126.865 127.605 246 6,37 25875,38 32,46 stable None
MpoEXPA-26 | Mapoly0105s0025.1.p | scaffold-105 228.997 231.057 246 8,02 27047,71 30,56 stable None
MpoEXPA-27 | Mapoly0107s0006.1.p | scaffold-107 39.680 43.066 337 8,08 36828,59 42,15 unstable None
MpoEXPA-28 | Mapoly0118s0014.1.p | scaffold-118 214.145 217.600 271 8,06 30045,43 26,18 stable None
MpoEXPA-29 | Mapoly0118s0015.1.p | scaffold-118 225.450 228.019 267 9,35 29449,66 20,63 stable None
MpoEXPA-30 | Mapoly0118s0017.1.p | scaffold-118 253.913 256.821 255 8,92 275717,20 30,54 stable None
MpoEXPA-31 | Mapoly0125s0001.2.p | scaffold-125 22913 26.652 256 6,08 27439,82 24,88 stable None
MpoEXPA-32 | Mapoly0125s0001.1.p | scaffold-125 22.942 25.957 263 6,69 28329,91 24,37 stable None
MpoEXPA-33 | Mapoly0131s0018.1.p | scaffold-131 310.751 313.920 266 10,02| 29189,84 33,71 stable None
MpoEXPA-34 | Mapoly0137s0020.1.p | scaffold-137 282.983 285.670 264 9,59 28597,70 22,97 stable None
MpoEXPA-35 | Mapoly0137s0021.1.p | scaffold-137 288.230 291.252 269 9,28 28794,69 30,60 stable None
MpoEXPA-36 | Mapoly0161s0011.1.p | scaffold-161 106.355 109.332 296 9 32273,13 14,93 stable None
MpoEXPA-37 | Mapoly0178s0007.1.p | scaffold-178 78.202 80.632 252 10,07 | 27532,04 21,1 stable None
MpoEXPA-38 | Mapoly0178s0009.1.p | scaffold-178 98.478 99.786 260 8,12 28416,25 24,79 stable None
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EK A.27 M. truncatula’ya ait TabloS1

M. truncatula Genomunda Fiziksel
Pozisyon i ..
EXP Adi gfﬁﬁﬁf"v"éi Baslalflglg: Bitis Ul:l(:ltl?:gu pI Al‘gl"rll‘:ll:‘g)e;) K‘i‘;gi‘:ihk K::;;h NCBI Ad1
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

MtrEXPA-01 | Medtr1g026020.1 Chrl 8.373.566 8.375.989 255 8,89 | 27829,61 29,48 stable XP_003589554.2
MtrEXPA-02 | Medtr1g085460.1 Chrl 38.164.772 | 38.166.135 257 9,35| 27969,02 30,78 stable XP_013469113.1
MtrEXPA-03 | Medtr2g090255.1 Chr2 38.354.584 | 38.356.267 252 8,26 | 28031,02 39,79 stable XP_013465076.1
MtrEXPA-04 | Medtr2g097030.1 Chr2 41.489.556 | 41.491.699 260 9,63 | 28473,49 32,25 stable XP_013465412.1
MtrEXPA-05 | Medtr3g435430.1 Chr3 11.590.733 11.593.257 247 8,92 | 26302,75 29,57 stable XP_013459280.1
MtrEXPA-06 | Medtr3g466760.1 Chr3 27.476.444 | 27.478.431 260 8,37| 28072,60 30,53 stable XP_013460425.1
MtrEXPA-07 | Medtr3g466790.1 Chr3 27.487.700 | 27.489.977 254 7,55| 27406,73 32,47 stable XP_013460427.1
MtrEXPA-08 | Medtr3g064510.1 Chr3 29.068.579 | 29.070.728 286 6,06| 31165,12 46,18 unstable | XP_003600633.1
MtrEXPA-09 | Medtr3g094040.1 Chr3 42.965.158 | 42.967.247 253 8,37| 27041,34 28,66 stable XP_013461515.1
MtrEXPA-10 | Medtr3g094060.1 Chr3 42.973.626 | 42.975.332 253 8,57| 27068,35 25,38 stable XP_013461516.1
MtEXPA-11 | Medtrdg063975.1 Chr4 23.856.595 | 23.859.315 258 9,64| 28188,13 36,18 stable XP_013456138.1
MtEXPA-12 | Medtrdg081950.1 Chr4 31.830.763 | 31.833.405 284 8,97| 30617,64 36,27 stable XP_024638848.1
MtrEXPA-13 | Medtrdg102450.1 Chr4 42.465.431 | 42.467.447 262 8,83 | 28520,47 30,72 stable XP_013457655.1
MtEXPA-14 | Medtrdg124340.1 Chr4 51.423.188 | 51.424.794 284 9,22 30662,04 25,06 stable AES92110.1

MtEXPA-15 | Medtr5g011210.1 Chr5 3.183.139 3.184.843 263 9,39| 28956,22 34,29 stable XP_003611187.1
MtrEXPA-16 | Medtr5g041700.1 Chr5 18.299.811 18.302.055 248 9,5 26586,06 33,39 stable XP_003613849.1
MtrEXPA-17 | Medtr5g075320.1 Chr5 31.998.955 | 32.001.178 251 8,93 | 27089,50 33,30 stable XP_024639442.1
MtrEXPA-18 | Medtr5g076950.1 Chr5 32.823.320 | 32.826.387 266 8,4 29121,94 4437 unstable | XP_003616175.1
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MuEXPA-19 | Medtr5g079950.1 Chr5 34.206.809 | 34.208.293 259 9,64 | 28046,79 33,25 stable XP_003616412.1
MuEXPA-20 | Medtr6g012520.1 Chr6 3.813.982 3.815.849 244 9,38 | 26596,96 32,66 stable XP_003618513.1
MuEXPA-21 | Medtr7g011060.1 Chr7 2.865.390 2.868.018 242 9,32 | 26138,29 38,04 stable XP_003621257.1
MtrEXPA-22 | Medtr7g013120.1 Chr7 3.731.569 3.732.586 253 8,36 | 27971,01 22,84 stable XP_003621417.1
MtrEXPA-23 | Medtr7g013140.1 Chr7 3.739.087 3.739.934 251 5,85 | 27320,02 21,21 stable XP_003621419.1
MtrEXPA-24 | Medtr7g013150.1 Chr7 3.744.455 3.745.651 253 9,07 | 27955,02 23,91 stable XP_003621420.2
MtEXPA-25 | Medtr7g061720.1 Chr7 22.311.667 | 22.315.087 258 9,69 | 27702,58 28,70 stable XP_013448859.1
MtEXPA-26 | Medtr7g110990.1 Chr7 45.506.174 | 45.507.359 239 9,54 | 2627193 35,63 stable XP_024626285.1
MtuEXPA-27 | Medtr7g111010.1 Chr7 45.511.807 | 45.512.887 254 9,47 | 27988,06 36,52 stable XP_024626285.1
MtrEXPA-28 | Medtr8g058990.1 Chr8 20.521.998 | 20.523.500 253 5.1 28191,97 17,11 stable XP_013445398.2
MtEXPA-29 | Medtr8g464350.1 Chr8 22.732.660 | 22.734.252 254 6,57 | 28538,61 22,04 stable XP_013445556.1
MtrEXPA-30 | Medtr0040s0140.1 | scaffold0040 56.287 58.582 256 8,67 | 28477,73 33,12 stable XP_013443114.1
MtrEXPB-01 | Medtr2g090265.1 Chr2 38.363.047 | 38.365.828 258 8,35 | 28249,04 35,67 stable XP_013465078.1
MtrEXPB-02 | Medtr2g090270.1 Chr2 38.369.376 | 38.371.921 260 7,59 | 28424,21 26,04 stable XP_013465079.1
MuEXPB-03 | Medtr4g028640.1 Chr4 9.628.639 9.630.991 267 7,44 | 29082,95 41,38 unstable | XP_003605327.2
MuEXPB-04 | Medtr0118s0070.1 | scaffold0118 38.900 41.967 275 5,25 | 29361,93 39,81 stable XP_013442647.1
MuEXPB-05 | Medtr0122s0020.1 | scaffold0122 5.905 10.805 266 831 | 29121,35 36,82 stable XP_013442634.1
MtrEXPB-06 | Medtr0122s0020.2 | scaffold0122 5.905 10.805 209 7,05 | 22936,45 35,11 stable XP_013442634.1
MtrEXPB-07 | Medtr0809s0010.1 | scaffold0809 1.123 3.500 271 5,74 | 28956,69 39,66 stable XP_013441536.1
MtEXLA-01 | Medtr4g075790.1 Chr4 29.007.807 | 29.009.773 260 8,24 | 28436,35 39,30 stable XP_013456587.1
MtuEXLA-02 | Medtr4g075790.2 Chr4 29.007.820 | 29.009.753 194 8,54 | 21840,98 34,22 stable KEH30619.1

MuEXLB-01 | Medtr4g098930.1 Chr4 40.866.852 | 40.868.963 254 4,46 | 27386,55 40,59 unstable | XP_013457536.1
MtEXLB-02 | Medtr4g099370.1 Chr4 41.232.063 | 41.233.559 251 5,02 | 28020,52 35,46 stable XP_013457593.1
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MuEXLB-03

Medtr4g099400.1

Chr4

41.244.357

41.245.315

179

8,68

20196,96

37,63

stable

KEH31627.1

MuEXLB-04

Medtr5g013440.1

Chr5

4.262.829

4.265.000

252

5,83

28204,92

32,86

stable

XP_003611388.2
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O. sativa Genomunda Fiziksel Pozisyon
Phytozome Protein .. Kararh
EXP Adi | Genom Veri Tabam Baslangi¢ Bitis Uzunlugu | pI l\ilolekuler Kzllrars1z.l ik veya NCBI Adx
Ad Kromozom | Pozisyonu | Pozisyonu ) Agirhk (Da) | indeksi Kararsiz
(bp) (bp)
OstEXPA-01 | LOC_0Os01g14650.1 Chrl 8.196.003 8.197.164 251 9,03 | 26333,77 32,17 Stable XP_015632452.1
OstEXPA-02 | LOC_Os01g14660.1 Chrl 8.201.896 8.202.798 254 6,09 | 26986,96 34,14 stable XP_015642130.1
OstEXPA-03 | LOC_0Os01g16770.1 Chrl 9.526.187 9.526.984 234 7,55| 23642,06 38,63 stable XP_015632122.1
OstEXPA-04 | LOC_0Os01g60770.1 Chrl 35.145.516 | 35.147.338 251 6,78 | 26673,71 39,73 stable XP_015625064.1
OstEXPA-05 | LOC_0s02g16730.1 Chr2 9.551.856 9.553.485 262 9,19 27971,18 26,93 stable XP_015625531.1
OstEXPA-06 | LOC_0s02g16780.1 Chr2 9.569.677 9.570.574 262 8,96 | 28387,35 27,22 stable XP_015624733.1
OstEXPA-07 | LOC_0s02g16800.1 Chr2 9.574.547 9.575.502 278 9,02 | 29974,40 35,12 stable XP_015624731.1
OstEXPA-08 | LOC_0s02g16839.1 Chr2 9.578.458 9.579.369 303 9,02 3307543 24,85 stable XP_015624166.1
OstEXPA-09 | LOC_0s02g16809.1 Chr2 9.589.066 9.590.040 267 9,24 28573,53 24,54 stable XP_015624166.1
OstEXPA-10 | LOC_0s02g16850.1 Chr2 9.600.237 9.601.261 280 8,91 | 30219,48 30,50 stable XP_015624729.1
OstEXPA-11 | LOC_0s02g51040.1 Chr2 31.220.568 | 31.222.229 291 9,43 | 30174,73 43,40 unstable | XP_015623675.1
OstEXPA-12 | LOC_0s03g06000.1 Chr3 2.998.855 3.000.007 250 8,51 26429,51 27,60 stable XP_015628563.1
OstEXPA-13 | LOC_0s03g06010.1 Chr3 3.003.413 3.004.575 255 8,37| 27086,70 27,72 stable XP_015628562.1
OstEXPA-14 | LOC_0s03g06020.1 Chr3 3.006.330 3.007.331 258 8,92 | 27595,28 41,26 unstable | XP_015629199.1
OstEXPA-15 | LOC_0s03g06040.1 Chr3 3.021.246 3.022.567 249 6,5 26430,92 41,79 unstable | XP_015629343.1
OstEXPA-16 | LOC_0s03g06050.1 Chr3 3.026.461 3.027.521 249 5,11 26792,28 35,54 stable XP_015629981.1
OstEXPA-17 | LOC_0s03g06060.1 Chr3 3.036.386 3.037.894 240 5,65| 25789,27 33,88 stable XP_015630094.1
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OstEXPA-18 | LOC_0s03g21820.1 Chr3 12.469.262 12.470.602 259 9,78 | 27137,74 51,59 unstable | XP_015629257.1
OstEXPA-19 | LOC_0s03g25990.1 Chr3 14.894.714 14.896.384 264 9,53 | 27284,79 49,75 unstable | XP_015629932.1
OstEXPA-20 | LOC_0s03g31480.1 Chr3 17.934.776 17.935.790 256 4,86 | 27148,48 39,18 stable XP_015629916.1
OstEXPA-21 | LOC_0s03g60720.1 Chr3 34.508.262 34.511.279 264 9,45 | 2822299 45,75 unstable | XP_015631937.1
OstEXPA-22 | LOC_0Os04g15840.1 Chr4 8.599.011 8.600.299 261 7,44 | 27748,18 39,51 stable XP_015634193.1
OstEXPA-23 | LOC_0s04g49410.1 Chr4 29.485.142 29.489.558 257 8,35 | 27550,59 34,10 stable XP_015636818.1
OstEXPA-24 | LOC_0s05g19570.1 Chr5 11.393.114 11.394.900 255 8,67 | 27304,93 41,05 unstable | XP_015638086.1
OstEXPA-25 | LOC_0s05g19600.1 Chr5 11.418.127 11.419.599 248 8,54 | 26629,09 33,64 stable XP_015638203.1
OstEXPA-26 | LOC_0s05g39990.1 Chr5 23.495.606 23.497.572 246 8,13 | 25883,81 37,67 stable XP_015640854.1
OstEXPA-27 | LOC_0s06g01920.1 Chr6 511.855 512.804 284 5,87 | 30433,21 32,55 stable XP_015642083.1
OstEXPA-28 | LOC_0s06g41700.1 Chr6 24.982.183 24.986.654 260 7,49 | 2799797 27,59 stable XP_015641048.1
OstEXPA-29 | LOC_0s06g50400.1 Chr6 30.520.191 30.521.381 263 9.4 | 28036,62 40,78 unstable | XP_015642522.1
OstEXPA-30 | LOC_0Os08g44790.1 Chr8 28.137.549 28.138.715 269 9,04 | 28776,79 23,66 stable XP_015649517.1
OstEXPA-31 | LOC_Os10g30330.1 | Chrl0 15.751.894 15.753.575 255 8,38 | 27089,72 41,00 unstable | XP_015613767.1
OstEXPA-32 | LOC_Os10g30340.1 | Chrl0 15.754.875 15.755.891 255 8,01 | 27114,72 21,60 stable XP_015613768.1
OstEXPA-33 | LOC_Os10g39110.1 | Chrl0 20.846.283 20.847.507 266 8,72 | 27930,67 21,74 stable XP_015614556.1
OstEXPA-34 | LOC_Os12g36040.1 | Chrl2 22.089.434 22.091.866 290 8,49 | 30046,80 33,36 stable XP_015619553.2
OstEXPB-01 | LOC_0s02g42650.1 Chr2 25.652.321 25.659.494 272 7,59 | 28840,69 32,46 stable XP_015624223.1
OstEXPB-02 | LOC_0s02g44106.1 Chr2 26.638.624 26.639.988 273 5,89 | 28175,71 43,88 unstable | XP_015624927.1
OstEXPB-03 | LOC_0s02g44108.1 Chr2 26.648.837 26.650.607 292 9,14 | 30500,10 37,15 stable XP_015623786.1
OstEXPB-04 | LOC_0Os03g01260.1 Chr3 179.154 180.206 276 8,58 | 29761,59 29,69 stable XP_015632131.1
OstEXPB-05 | LOC_0Os03g01270.1 Chr3 189.333 191.297 327 6,22 | 34446,51 40,80 unstable | XP_015632130.1
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OstEXPB-06 | LOC_0Os03g01610.1 Chr3 386.873 388.100 267 6,34 | 28626,75 30,46 stable XP_015629185.1
OstEXPB-07 | LOC_0Os03g01630.1 Chr3 391.571 392.374 267 6,88 | 28937,10 28,88 stable XP_015629905.1
OstEXPB-08 | LOC_Os03g01640.1 Chr3 397.341 398.440 228 5,55 | 24269,68 24,83 stable XP_015629185.1
OstEXPB-09 | LOC_0Os03g01650.1 Chr3 401.057 402.286 267 6,34 | 28626,75 30,46 stable XP_015629185.1
OstEXPB-10 | LOC_0Os03g44290.2 Chr3 24.894.952 24.898.217 368 5,45 | 3858291 35,25 stable XP_015629168.1
OstEXPB-11 | LOC_0Os03g44290.1 Chr3 24.894.957 24.898.217 375 5,77 | 39392,85 35,63 stable XP_015629167.1
OstEXPB-12 | LOC_0Os04g46630.1 Chr4 27.645.595 27.647.517 264 8,06 | 27366,04 30,83 stable XP_015634512.1
OstEXPB-13 | LOC_Os04g46650.1 Chr4 27.655.666 27.657.079 275 9,64 | 28717,66 43,12 unstable | XP_015635052.1
OstEXPB-14 | LOC_0Os05g15690.1 Chr5 8.870.360 8.871.945 264 6,68 | 27152,67 27,48 stable XP_015638415.1
OstEXPB-15 | LOC_Os06g45200.1 Chr6 27.326.491 27.328.703 171 5,83 | 18906,47 10,03 stable XP_015642411.2
OstEXPB-16 | LOC_Os06g45210.1 Chr6 27.329.131 27.330.356 228 9,13 | 24464,07 10,33 stable XP_015642412.1
OstEXPB-17 | LOC_Os10g40090.1 | Chrl10 21.465.009 21.466.849 269 8,66 | 2898541 38,93 stable XP_015614058.1
OstEXPB-18 | LOC_Os10g40700.1 | Chrl0 21.830.151 21.831.694 275 7,57 | 29883,69 34,46 stable XP_015614019.1
OstEXPB-19 | LOC_Os10g40710.1 | Chrl0 21.835.930 21.837.651 261 9,1 28685,60 29,36 stable XP_015614021.1
OstEXPB-20 | LOC_Os10g40720.1 | Chrl0 21.847.804 21.849.726 268 5,51 | 29191,77 24,17 stable XP_015612911.1
OstEXPB-21 | LOC_Os10g40730.1 | Chrl0 21.858.750 21.861.307 286 5,96 | 31358,10 26,66 stable XP_015614992.1
OstEXLA-01 | LOC_0Os03g04020.1 Chr3 1.831.332 1.833.506 279 9,23 | 30038,33 32,63 stable XP_015628071.1
OstEXLA-02 | LOC_0s03g04020.2 Chr3 1.831.332 1.833.506 239 8,95 | 25889,43 28,55 stable XP_015628071.1
OstEXLA-03 | LOC_0Os06g50960.1 Chr6 30.846.360 30.848.025 313 6,13 | 34120,44 53,76 unstable | XP_015641760.1
OstEXLA-04 | LOC_0s07g29290.1 Chr7 17.161.995 17.165.698 276 8,92 | 29726,06 35,42 stable XP_015645083.1
OstEXLA-05 | LOC_Os10g39640.1 | Chrl0 21.179.529 21.181.718 275 9,13 | 29301,42 37,91 stable XP_015614226.1
OstEXLB-01 | LOC_0Os07g31390.1 Chr7 18.598.157 18.599.606 256 5,55 | 27576,10 39,93 stable XP_015647574..1




91

EK A.29 O. thomaeum’a ait TabloS1

0. thomaeum Genomunda Fiziksel Pozisyon Protei el

Phytozome igs n hAItE T Kararsizh eya | NCB

EXP Adi o Baslangic | Bitis | yzunl | pI | r Agarhk | o B2
Genom Veri Tabam Adi Kromozom Pozisyonu | Pozisyon e (Da) k indeksi | Karars: | I Ad1

(bp) u (bp) (aa) z
Oth%)fPA' Or"pe“um—%(ﬁsmoi”% Ompe““m—ge‘(‘ﬁ?‘c—ml“l“2— 1.768.844 | 1.769.748 | 268 | 9,56 | 26223,72 | 2644 | stable |None
Oth%)fPB' Or"pe“um—zé(ﬁSOlOS—OO77 OroPetl“m—ge‘(‘)%T‘C—ZOI“l“2— 4.539.549 | 4.540.838 | 181 |4,53|19149,55 | 32,99 | stable | None
Oth%);PB' Oropet1um_21(250105_0286 Ompe““m—ge‘(‘)‘(’)rflc—ZOI“l“2— 2230237 | 2233245 | 240 |8,56|25630,10 | 32,69 | stable |None
Oth%§PB' Oropet1um_27(250105_0835 Or"petlum—ge‘(‘)‘ﬁlc—zol“112— 2.498.813 |2.504.155 | 334 | 4,77 | 3542020 | 26,57 | stable | None
Oth%i(PB' Oropet1um_23(250105_0839 Or"petlum—ge‘(‘)‘ﬁlc—zol“112— 2767710 | 2.768.528 | 272 | 6,24 | 29361,58 | 28,55 | stable | None
Oth%)siPB' Ompe““m—zé(ﬁsoms—m% Ompe““m—ge‘(‘)‘g“c—z()I“l112— 2293.094 |2.295240 | 305 |8,11|3322329 | 31,69 | stable |None
Oth%fs(PB' Ompe““m—%(ﬁsoms—wzo Ompe““m—ge‘(‘)‘;?‘c—zm“112— 475319 | 476762 | 318 |9,81| 3314526 | 4871 | unstable | None
Oth%);PB' Oropeuum_z?’(ﬁso105_1218 Ompe““m—ge‘(‘)‘;;‘c—zm‘”112— 1.507.661 | 1.510.742 | 175 |9,54 | 19153,01 | 2520 | stable |None
Oth%;(PB' Oropetlum_290A150105_123() OrOPCt‘“m—ge‘gg“c—zm““2— 2236.136 | 2.242.081 | 375 |858 3934231 | 37,90 | stable | None
Oth%);PB' Ompe“”m—é(ﬁsomi’-—zmo OroPe““m—ge‘éZ?‘c—zom“2— 047754 | 948572 | 272 | 7,55 | 2924350 | 30,57 | stable |None
OthI?i)(PB— Oropet1um_22(250105_2000 Oropetlum_ge%(;rlmc_2014l112_ 9593 11.656 258 |7.56 | 28784.22 31,69 stable | None
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Oropetium_20150105_21

Oropetium_genomic_20141112_0

OthEXPB-11 A o 946.213 | 947.997 | 307 | 928 | 3283043 | 34,93 | stable | None
OthEXPB-12 OrOPeti““lz—3280A150105—21 Ompeﬁ“m—ge“‘;ﬂfic—zm““2—0 952.175 | 959.994 | 510 |7.42| 5349808 | 34,13 | stable | None
OthEXPB-13 Ompeﬁ“‘%—é(fmos—zz Ompeﬁ“m—ge“‘;rgic—zoml“2—0 555120 | 556286 | 275 | 536 | 2610756 | 32,88 | stable | None
OthEXPB-14 O“’peﬁ“‘%—fz(fmos—zz Ompeﬁ“m—ge“‘;rgic—zoml“2—0 973388 | 1.007.871 | 1874 | 929 |203838,59| 3441 | stable | None
OthEXPB-15 O“’peﬁumz—gﬁmlos—ﬂ Ompeﬁ“m—ge“‘;rgic—zoml“2—0 86.580 | 87559 | 274 |8,59|29987,69 | 40,94 ““f;ab None
OthEXPB-16 O“’peﬁ““?j—fé(fmos—% Ompeﬁ“m—ge“‘fgic—zm“l“2—1 282.190 | 283.009 | 146 | 511 | 1486363 | 22,18 | stable | None
OthEXPB-17 O“’peﬁ““;ﬁfmos—” Ompeﬁ“m—genzr;ic—zm“l“2—2 3.971 5.323 267 | 7,02 | 29152,75 | 2842 | stable | None
OthEXPB-18 O“’Peﬁ““;—ééolismos—27 Or"peti“m—genj?ic—zom112—2 20485 | 22.548 263 | 7,56 | 29382,92 | 30,83 | stable | None
OthEXPB-19 O“’Peﬁ““;—ozoolismos—m Ompeti“m—ge“‘(’)r;ﬁc—zol““2—3 23.041 | 23.925 270 | 8,89 | 2789335 | 26,32 | stable | None
OthEXPB-20 O“’Peﬁ““;g—ozg)/ismos—26 Ompeti“m—ge“‘(’)r;ﬁc—zol““2—3 23.041 | 23.925 294 | 924 | 30726,57 | 30,37 | stable | None
OthEXLA-01 O“’Peﬁ““;—ozzolismos—l3 Ompeﬁum—ge“‘i?ic—zm“112—0 1.260.339 | 1.262.425 | 252 | 8,94 | 27181,19 | 33,99 | stable | None
OthEXLA-02 O“’Peﬁ““g—szzolismos—zz Ompeﬁum—ge“gi‘:—zm“112—0 576.447 | 577.843 | 256 | 933 | 2757254 | 33,76 | stable | None
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Phytozome P. hallii Genomunda Fiziksel Pozisyon Protein : Kararh
EXP Adi | Genom Veri Tabam Baslangi¢ Bitig Uzunlugu | pi | Melekiler | Kararsizhk | = NCBI Adi
Ad Kromozom | Pozisyonu | Pozisyonu (aa) Agirlik (Da) | indeksi Kararsiz
(bp) (bp)
PhEXPA-01 | Pahal.1G112800.1.p Chrl 8.711.532 8.712.846 271 9,12 | 28634,44 34,46 stable XP_025804401.1
PhEXPA-02 | Pahal.1G112900.1.p Chrl 8.728.500 8.729.681 268 9,12 | 28399,33 33,04 stable XP_025804406.1
PhEXPA-03 | Pahal.1G113200.1.p Chrl 8.755.579 8.756.661 268 7,56 | 28533,45 27,58 stable XP_025813700.1
PhEXPA-04 | Pahal.1G113300.1.p Chrl 8.774.144 8.775.687 233 9,28 | 25350,17 41,65 unstable | XP_025813700.1
PhEXPA-05 | Pahal.1G113400.1.p Chrl 8.787.898 8.789.203 258 9,5 27761,62 25,99 stable XP_025819354.1
PhEXPA-06 | Pahal.1G115400.1.p Chrl 8.975.208 8.976.442 269 8,81 | 28779,44 32,66 stable XP_025819374.1
PhEXPA-07 | Pahal.1G381400.1.p Chrl 54.496.077 | 54.497.739 2901 9,69 | 30216,87 39,40 stable XP_025816204.1
PhEXPA-08 | Pahal.2G376000.1.p Chr2 50.137.729 | 50.138.816 266 9,08 | 28147,00 34,30 stable XP_025801681.1
PhEXPA-09 | Pahal.3G240700.1.p Chr3 15.599.411 15.601.755 248 8,45 | 25873,87 31,98 stable XP_025808301.1
PhEXPA-10 | Pahal.3G393800.1.p Chr3 48.024.728 48.026.172 256 8,71 | 27749,36 33,55 stable XP_025804818.1
PhEXPA-11 | Pahal.4G011400.1.p Chr4 773.551 774.954 265 9,37| 28326,06 36,23 stable XP_025811316.1
PhEXPA-12 | Pahal.4G080800.1.p Chr4 5.521.477 5.524.825 260 7,52 27928,77 26,56 stable XP_025810370.1
PhEXPA-13 | Pahal.4G354900.1.p Chr4 52.478.989 | 52.480.226 278 797 29939,59 43,96 unstable | XP_025813829.1
PhEXPA-14 | Pahal.5G110400.1.p Chr5 6.638.320 6.640.491 251 747 26441,50 34,62 stable XP_025814775.1
PhEXPA-15 | Pahal.5G414300.1.p Chr5 51.239.725 51.241.472 245 8,82 | 25315,17 40,67 unstable | XP_025819679.1
PhEXPA-16 | Pahal.5G433700.1.p Chr5 52.556.830 52.557.994 250 6,04 | 26471,50 37,67 stable XP_025816825.1
PhEXPA-17 | Pahal.5G434200.1.p Chr5 52.576.443 52.577.831 256 9,71 27607,37 42,17 unstable | XP_025816912.1
PhEXPA-18 | Pahal.6G013800.1.p Chr6 1.148.852 1.149.753 258 6,51 27506,96 42,16 unstable | XP_025820725.1
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PhEXPA-19 | Pahal.6G305600.1.p Chr6 45.417.674 | 45.418.489 271 8,99 | 28561,36 32,61 stable XP_025822508.1
PhEXPA-20 | Pahal.7G266300.1.p Chr7 42.647.988 | 42.651.342 257 8,7 27659,74 37,44 stable XP_025823364.1
PhEXPA-21 | Pahal.9G029900.1.p Chr9 1.671.634 1.675.012 261 9,36 | 279717,75 43,00 unstable | XP_025793067.1
PhEXPA-22 | Pahal.9G238400.1.p Chr9 16.060.751 | 16.062.176 258 9,13 | 27022,69 39,88 stable XP_025798179.1
PhEXPA-23 | Pahal.9G238500.1.p Chr9 16.082.045 | 16.083.361 257 8,87 | 2731298 35,44 stable XP_025798035.1
PhEXPA-24 | Pahal.9G238600.1.p Chr9 16.084.155 | 16.085.521 252 8,01 26220,44 33,20 stable XP_025796781.1
PhEXPA-25 | Pahal.9G238700.1.p Chr9 16.090.418 | 16.091.641 251 6,68 | 26675,11 32,89 stable XP_025796782.1
PhEXPA-26 | Pahal.9G238800.1.p Chr9 16.098.077 | 16.099.376 253 5,66 | 26838,30 31,43 stable XP_025798303.1
PhEXPA-27 | Pahal.9G238900.1.p Chr9 16.104.595 | 16.105.454 249 6,67 | 2619844 38,01 stable XP_025798304.1
PhEXPA-28 | Pahal.9G239000.1.p Chr9 16.114.971 | 16.116.178 252 9,03 | 26614,16 38,83 stable XP_025797257.1
PhEXPA-29 | Pahal.9G239100.1.p Chr9 16.120.274 | 16.121.437 250 6,67 | 26053,30 35,29 stable XP_025797258.1
PhEXPA-30 | Pahal.9G403100.1.p Chr9 57.218.180 | 57.219.436 257 9,38 | 27641,52 30,71 stable XP_025796726.1
PhEXPA-31 | Pahal.9G449000.1.p Chr9 61.052.287 | 61.055.507 256 10,2 | 26798,43 43,47 unstable | XP_025797748.1
PhEXPA-32 | Pahal.9G599700.1.p Chr9 70.975.378 | 70.976.643 252 5,83 | 27247,86 33,66 stable XP_025794988.1
PhEXPA-33 | Pahal.9G599900.1.p Chr9 70.989.056 | 70.990.578 249 9,11 26728,30 24,79 stable XP_025798368.1
PhEXPA-34 | Pahal.9G600000.1.p Chr9 70.992.029 | 70.996.449 288 9 30414,55 40,88 unstable | XP_025791948.1
PhEXPA-35 | Pahal.9G600400.1.p Chr9 71.014.524 | 71.016.419 382 9,76 | 41541,85 43,02 unstable | XP_025797553.1
PhEXPB-01 | Pahal.1G323700.1.p Chrl 50.777.857 | 50.781.913 269 8,3 28057,79 36,10 stable XP_025792098.1
PhEXPB-02 | Pahal.1G334700.1.p Chrl 51.427.554 | 51.428.685 239 6,04 | 24969,95 35,36 stable XP_025815389.1
PhEXPB-03 | Pahal.1G334800.1.p Chrl 51.449.876 | 51.451.600 268 8,37 | 27959,58 38,83 stable XP_025815395.1
PhEXPB-04 | Pahal.1G334900.1.p Chrl 51.455.244 | 51.456.857 231 6,87 | 2417428 35,21 stable XP_025826676.1
PhEXPB-05 | Pahal.1G334900.2.p Chrl 51.455.244 | 51.456.860 221 7,48 | 23416,62 35,64 stable XP_025826676.1
PhEXPB-06 | Pahal.1G335300.1.p Chrl 51.494.888 | 51.496.632 292 8,75 | 30360,44 35,19 stable XP_025824289.1
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PhEXPB-07 | Pahal.2G115200.1.p Chr2 9.555.403 9.556.952 315 9,41 33239,22 40,29 unstable | XP_025802812.1
PhEXPB-08 | Pahal.2G116000.1.p Chr2 9.639.856 9.640.953 297 9,66 | 31024,58 44,33 unstable PVH63826.1

PhEXPB-09 | Pahal.3G473500.1.p Chr3 60.685.155 | 60.686.404 268 747 | 28726,07 27,78 stable XP_025808383.1
PhEXPB-10 | Pahal.3G473800.1.p Chr3 60.700.853 | 60.702.095 268 7,95 | 28679,00 28,18 stable XP_025808382.1
PhEXPB-11 | Pahal.4G163500.1.p Chr4 20.592.545 | 20.594.282 319 9,48 | 33428.,16 39,12 stable XP_025812285.1
PhEXPB-12 | Pahal.7G230100.1.p Chr7 40.264.706 | 40.269.050 273 8,81 29032,46 34,66 stable XP_025823230.1
PhEXPB-13 | Pahal.7G244900.1.p Chr7 41.197.045 | 41.198.604 262 6,25 | 26927,34 33,12 stable XP_025825872.1
PhEXPB-14 | Pahal.7G245000.1.p Chr7 41.199.017 | 41.200.142 284 9,73 | 29433,61 42,76 unstable PAN39464.1

PhEXPB-15 | Pahal.7G245100.1.p Chr7 41.202.633 | 41.204.193 264 5,86 | 27028,43 34,16 stable XP_025825875.1
PhEXPB-16 | Pahal.7G245200.1.p Chr7 41.206.300 | 41.207.947 293 9,38 | 30765,68 41,94 unstable | XP_025825874.1
PhEXPB-17 | Pahal.9G153500.1.p Chr9 9.463.275 9.468.137 297 4,97 | 31266,09 40,86 unstable | XP_025791578.1
PhEXPB-18 | Pahal.9G153700.1.p Chr9 9.468.634 9.473.031 305 5,73 | 32026,99 35,33 stable XP_025791578.1
PhEXPB-19 | Pahal.9G196400.1.p Chr9 12.588.110 | 12.590.029 325 6,04 | 34965,78 34,98 stable XP_025797066.1
PhEXPB-20 | Pahal.9G388200.1.p Chr9 52.318.563 | 52.321.310 285 7,06 | 31249,21 25,21 stable XP_025792493.1
PhEXPB-21 | Pahal.9G388300.1.p Chr9 55.975.506 | 55.978.696 326 749 | 35150,88 40,53 unstable | XP_025792492.1
PhEXPB-22 | Pahal.9G388400.1.p Chr9 55.995.451 | 55.997.214 266 5,19 | 28709,23 31,36 stable XP_025794798.1
PhEXPB-23 | Pahal.9G388500.1.p Chr9 56.002.322 | 56.004.105 269 5,35 | 29162,73 33,75 stable XP_025794797.1
PhEXPB-24 | Pahal.9G388600.1.p Chr9 56.018.108 | 56.019.821 273 8,98 | 29456,40 43,25 unstable | XP_025795220.1
PhEXPB-25 | Pahal.9G388700.1.p Chr9 56.024.472 | 56.026.224 267 9,68 | 29263,31 39,31 stable XP_025793093.1
PhEXPB-26 | Pahal.9G389000.1.p Chr9 56.043.432 | 56.044.891 272 9,21 29192,36 30,95 stable XP_025793092.1
PhEXPB-27 | Pahal.9G389200.1.p Chr9 56.051.544 | 56.053.035 280 9,34 | 30510,61 29,31 stable XP_025793090.1
PhEXPB-28 | Pahal.9G389500.1.p Chr9 56.094.928 | 56.096.742 276 7,59 | 30258,20 33,05 stable XP_025793091.1
PhEXPB-29 | Pahal.9G395100.1.p Chr9 56.607.527 | 56.608.927 268 8,77 | 28934,34 26,98 stable XP_025791437.1
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PhEXPB-30 | Pahal.9G395200.1.p Chr9 56.610.179 | 56.611.214 276 5,61 | 29598,55 34,85 stable XP_025791436.1
PhEXPB-31 | Pahal.9G639200.1.p Chr9 73.605.989 | 73.606.795 268 7,47 | 28754,06 27,26 stable XP_025795930.1
PhEXPB-32 | Pahal.9G639300.1.p Chr9 73.609.730 | 73.610.536 268 7,47 | 28782,12 30,11 stable XP_025795967.1
PhEXPB-33 | Pahal.9G640900.1.p Chr9 73.740.177 | 73.742.140 301 5,57 | 31970,76 43,87 unstable | XP_025794329.1
PhEXPB-34 | Pahal.9G641000.1.p Chr9 73.744.243 | 73.745.632 273 9,19 | 29907.82 44,80 unstable | XP_025794331.1
PhES(lLA_ Pahal.2G370400.1.p Chr2 49.774.631 | 49.777.396 282 9,22 | 30601,08 37,10 stable XP_025802118.1
PhES(ZLA_ Pahal.4G009100.1.p Chr4 617.082 619.134 289 85 30684,04 51,10 unstable | XP_025812416.1
PhEéLA_ Pahal.9G399400.1.p Chr9 56.942.578 | 56.944.986 268 9,07 | 2856752 43,16 unstable | XP_025794946.1
PhEéiLA_ Pahal.9G616700.1.p Chr9 72.041.797 | 72.044.494 270 9,17 | 29062,36 38,36 stable XP_025791439.1
PhEXLB-01 | Pahal.2G379900.1.p Chr2 50.373.055 | 50.375.552 256 6,05 | 27426,10 34,67 stable XP_025804646.1




ILT

EK A.31 R. communis’e ait TabloS1

R. communis Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Kararsizlik Kararh
EXP Ad1 Genom Veri Bas.langlg: B:itis Uzunlugu | pl Agrlik (Da) indeksi veya NCBI Adi
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

RcEXPA-01 | 27383.m000164 27383 80.315 82.273 201 10,2| 22097,26 31,57 stable EEF29236.1

RcEXPA-02 | 28223.m000099 28223 65.845 68.862 259 9,78 | 27897,92 37,32 stable XP_002533097.1
RcEXPA-03 | 28649.m000224 28649 83.039 84.704 241 8,95| 26025,28 38,01 stable XP_002533125.1
RcEXPA-04 | 28842.m000919 28842 135.508 136.433 247 8,94 | 26545,86 24,41 stable XP_002523388.1
RcEXPA-05| 29044.m000170 29044 83.157 84.126 248 8,72| 26778,06 25,14 stable XP_002532867.1
RcEXPA-06 | 29729.m002361 29729 525.919 527.592 252 8,06 27063,22 33,58 stable XP_002520863.1
RcEXPA-07 | 29804.m001486 29804 430.797 433.078 256 7,5 27255,58 40,08 unstable | XP_002518284.1
RcEXPA-08 | 29813.m001510 29813 394.792 396.537 249 9,26 | 2661295 38,28 stable XP_002522457.1
RcEXPA-09 | 29897.m000363 29897 223.065 224.585 258 9,55| 28437,36 42,20 unstable | XP_025014631.1
RcEXPA-10| 29950.m001164 29950 253.561 254.637 247 9,6 26473,97 29,88 stable XP_002525458.1
RcEXPA-11| 30076.m004515 30076 461.379 462.490 255 9,6 27742,65 35,17 stable XP_002515144.1
RcEXPA-12 | 30076.m004517 30076 469.800 470.890 255 9,09 | 27794,74 32,53 stable XP_002515146.1
RcEXPA-13 | 30078.m002246 30078 242.274 244.158 282 9,48 | 31184,58 27,59 stable XP_002519448.1
RcEXPA-14 | 30138.m004059 30138 1.602.964 1.604.310 249 8,63| 26672,91 35,10 stable XP_002514740.1
RcEXPA-15| 30162.m001293 30162 1.646.665 1.647.684 251 7,5 27837,76 38,78 stable XP_002514405.1
RcEXPA-16 | 30170.m014276 30170 3.690.701 3.691.686 256 9,19| 27755,60 31,92 stable XP_002510588.1
RcEXPA-17| 30171.m000416 30171 214.940 217.708 269 8,4 29492,60 38,88 stable XP_002526588.1
RcEXPA-18 | 30190.m011094 30190 1.775.481 1.776.767 266 8,38 29120,06 29,60 stable XP_002509677.1




CcL1
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RcEXPB-01 | 29983.m003217 29983 639.63 642.782 259 8,87 28310,35 26,47 stable XP_002517939.1
RcEXPB-02 | 30174.m008816 30174 469.388 470.72 272 7,5 28796,42 44,24 unstable | XP_002511649.1
RcEXLA-01 | 28349.m000062 28349 8.350 10.241 259 8,64 28121,12 44,28 unstable | XP_002534094.1
RcEXLB-01 | 27940.m000328 27940 37.273 39.160 247 6,7 27210,03 30,46 stable XP_002531220.1
RcEXLB-02 | 27940.m000329 27940 53.281 55.049 248 8,66 27715,60 26,1 stable XP_002531221.1
RcEXLB-03 | 29628.m000766 29628 84.765 86.129 256 4,61 27803,13 36,09 stable XP_002528779.2
RcEXLB-04 | 29628.m000767 29628 89.523 90.973 256 4,54 2769791 39,85 stable XP_002528780.1




eL1

EK A.32 S. bicolor’a ait TabloS1

S. bicolor Genomunda Fiziksel
Pozisyon i .
EXP Ad1 Genfrlliy\t’(::in’;‘l:banl Bas.lalfglg: ]?itis Ul;fl(:ltlﬁ:gu pI Al\g::'ll(:llzlzgz) K?;ZZE:;II( K:Z;: . NCBI Adi
Ad1 Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)

SbEXPA-01 | Sobic.001G033300.1.p Chrl 2.523.358 2.527.858 262 9,47| 28157,04 44,04 unstable | XP_002463623.1
SbEXPA-02 | Sobic.001G155600.2.p Chrl 12.595.945 | 12.599.641 270 9,53 28629,26 39,24 stable XP_002437605.1
SbEXPA-03 | Sobic.001G237800.1.p Chrl 24.405.609 | 24.407.166 256 8,41 | 26947,38 37,29 stable XP_002464570.1
SbEXPA-04 | Sobic.001G237900.1.p Chrl 24.426.353 | 24.428.132 257 9,04 2744527 27,90 stable XP_002464571.1
SbEXPA-05 | Sobic.001G238000.1.p Chrl 24.430.349 | 24.431.772 253 8,84 | 2675724 39,41 stable XP_002467181.1
SbEXPA-06 | Sobic.001G238100.1.p Chrl 24.465.182 | 24.466.545 253 8,04 | 26989,46 35,05 stable XP_002467182.2
SbEXPA-07 | Sobic.001G238200.1.p Chrl 24.470.313 | 24.471.749 291 7,96 | 30917,84 37,70 stable XP_002467183.1
SbEXPA-08 | Sobic.001G238300.1.p Chrl 24.476.223 | 24.477.439 251 8,81 26612,00 36,17 stable XP_002464572.1
SbEXPA-09 | Sobic.001G238400.1.p Chrl 24.481.079 | 24.482.375 253 8,79 | 26515,73 32,25 stable XP_002464573.1
SbEXPA-10 | Sobic.001G314600.1.p Chrl 60.271.253 | 60.272.510 264 9,14 2837443 26,19 stable XP_002467588.1
SbEXPA-11 | Sobic.001G356400.1.p Chrl 64.569.251 | 64.570.347 261 10,2 | 27445,09 52,28 unstable | XP_002467788.1
SbEXPA-12 | Sobic.001G499701.1.p Chrl 76.913.420 | 76.914.768 249 9,03| 26647,03 31,30 stable XP_002468482.1
SbEXPA-13 | Sobic.001G499800.1.p Chrl 76.917.505 | 76.925.530 261 8,74 27758,50 36,17 stable 0OQU93208.1

SbEXPA-14 | Sobic.001G499900.1.p Chrl 76.927.341 | 76.928.911 254 9,25| 27234,62 32,79 stable XP_002468484.1
SbEXPA-15 | Sobic.002G305800.1.p Chr2 68.078.457 | 68.079.892 272 9,43 | 29174,07 26,01 stable XP_002460713.2
SbEXPA-16 | Sobic.003G059900.1.p Chr3 5.295.008 5.296.202 253 521| 26768,82 30,22 stable XP_002457299.1
SbEXPA-17 | Sobic.003G112100.1.p Chr3 10.081.930 | 10.084.791 254 4,96 | 2688594 30,62 stable XP_002457563.1
SbEXPA-18 | Sobic.003G128800.1.p Chr3 11.875.335 | 11.883.124 244 8,08 | 25194,12 31,75 stable XP_002455446.1
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SbEXPA-19 | Sobic.003G338801.1.p Chr3 66.191.754 | 66.194.027 252 6,38 | 2644047 36,31 stable | XP_002456550.1
SbEXPA-20 | Sobic.003G444400.1.p Chr3 74.266.256 | 74.267.531 282 9,67 | 30199,46 38,30 stable | XP_002457027.1
SbEXPA-21 | Sobic.004G119600.1.p Chr4 12.817.997 | 12.819.125 257 9,46 | 27516,49 27,45 stable | XP_002451921.1
SbEXPA-22 | Sobic.004G119800.1.p Chr4 12.833.400 | 12.834.729 270 9,16 | 28760,83 31,17 stable | XP_002451922.1
SbEXPA-23 | Sobic.004G119900.1.p Chr4 12.863.750 | 12.866.021 254 9,85 | 27186,17 32,42 stable | XP_021314574.1
SbEXPA-24 | Sobic.004G120000.1.p Chr4 12.910.117 | 12.911.141 246 9,51 | 26437,07 36,95 stable EES04900.1

SbEXPA-25 | Sobic.004G121600.1.p Chr4 13.330.906 | 13.332.319 262 9,22 | 28287,34 32,53 stable | XP_002451930.1
SbEXPA-26 | Sobic.004G121700.1.p Chr4 13.374.207 | 13.375.247 255 9,39 | 27558,53 30,09 stable EES04907.1

SbEXPA-27 | Sobic.004G121800.1.p Chr4 13.392.150 | 13.393.497 259 9,02 | 27870,91 31,33 stable | XP_002451932.1
SbEXPA-28 | Sobic.004G121900.1.p Chr4 13.420.736 | 13.422.191 258 9,13 | 27784,79 27,78 stable | XP_002451933.1
SbEXPA-29 | Sobic.004G238801.1.p Chr4 58.664.711 | 58.666.648 292 9,43 | 30350,99 35,59 stable | XP_002454289.1
SbEXPA-30 | Sobic.006G191700.1.p Chr6 54.588.520 | 54.591.502 263 8,63 | 27951,42 37,00 stable | XP_002446193.1
SbEXPA-31 | Sobic.007G018000.1.p Chr7 1.554.396 1.555.756 257 8,53 | 2783295 35,72 stable | XP_002446990.1
SbEXPA-32 | Sobic.007G019900.1.p Chr7 1.855.603 1.856.772 266 5,63 | 28408,89 36,31 stable | XP_002444925.1
SbEXPA-33 | Sobic.007G020100.1.p Chr7 1.873.666 1.875.062 278 7,47 | 30053,05 45,58 unstable | XP_002444938.1
SbEXPA-34 | Sobic.007G020200.1.p Chr7 1.885.830 1.887.792 260 6,24 | 28103,82 35,84 stable | XP_002443775.1
SbEXPA-35 | Sobic.007G166500.1.p Chr7 60.163.042 | 60.163.905 259 6,24 | 27987,69 36,12 stable | XP_002443776.1
SbEXPA-36 | Sobic.009G173700.1.p Chr9 52.914.266 | 52.924.065 274 9,11 | 28829,68 36,10 stable KXG25373.1

SbEXPA-37 | Sobic.010G006200.1.p| Chrl0 503.695 504.961 248 6,87 | 25831,78 35,11 stable | XP_002441263.1
SbEXPA-38 | Sobic.010G194500.1.p| Chrl0 53.707.267 | 53.710.736 276 8,51 | 29254,15 42,92 unstable | XP_002437687.1
SbEXPA-39 | Sobic.010G268700.1.p| Chrl0 60.323.587 | 60.324.852 261 6,88 | 28096,86 28,40 stable | XP_002437295.1
SbEXPB-01 | Sobic.001G155700.5.p Chrl 12.601.267 | 12.605.527 325 4,96 | 34230,69 37,35 stable | XP_002466755.2




SLI
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SbEXPB-02 | Sobic.001G300400.1.p Chrl 58.170.939 | 58.174.678 306 5,34 | 32126,19 33,15 stable | XP_002466756.1
SbEXPB-03 | Sobic.001G300500.1.p Chrl 58.200.893 | 58.202.638 290 6,99 | 31852,82 30,22 stable | XP_002467502.1
SbEXPB-04 | Sobic.001G300700.1.p Chrl 58.217.949 | 58.219.755 319 8,68 | 35099,67 30,73 stable KXG38933.1
SBEXPB-05 | Sobic.001G300800.2.p Chrl 58.233.407 | 58.238.074 266 5,35 | 29126,60 27,95 stable | XP_002464944.1
SbEXPB-06 | Sobic.001G300800.1.p Chrl 58.236.575 | 58.238.354 325 4,89 | 3483725 37,09 stable 0QU92156.1
SbEXPB-07 | Sobic.001G300900.2.p Chrl 58.244.005 | 58.250.989 266 4,87 | 28805,24 27,37 stable 0QU92156.1
SbEXPB-08 | Sobic.001G301000.1.p Chrl 58.262.947 | 58.264.636 308 5,75 | 33463,73 27,15 stable | XP_021319764.1
SbEXPB-09 | Sobic.001G301300.1.p Chrl 58.289.455 | 58.290.954 276 9,62 | 29946,98 36,77 stable | XP_002464947.1
SbEXPB-10 | Sobic.001G301400.1.p Chrl 58.302.321 | 58.303.918 269 9,51 | 28920,15 27,41 stable | XP_002464949.1
SbEXPB-11 | Sobic.001G301500.1.p Chrl 58.340.492 | 58.342.011 278 9,56 | 29996,87 28,48 stable | XP_002464950.1
SbEXPB-12 | Sobic.001G301600.1.p Chrl 58.350.449 | 58.351.958 282 7,02 | 30885,74 36,84 stable | XP_002464951.1
SbEXPB-13 | Sobic.001G306200.1.p Chrl 59.017.764 | 59.019.186 282 6,64 | 30853,70 37,67 stable | XP_002467508.1
SbEXPB-14 | Sobic.001G306200.2.p Chrl 59.017.764 | 59.019.186 266 9,15 | 28693,17 25,79 stable | XP_021316389.1
SbEXPB-15 | Sobic.001G306400.1.p Chrl 59.040.123 | 59.041.559 259 9,3 | 28066,59 27,42 stable KXG38970.1
SbEXPB-16 | Sobic.001G306500.1.p Chrl 59.117.709 | 59.119.251 266 9,15 | 28753,20 28,33 stable | XP_002467539.1
SbEXPB-17 | Sobic.001G306500.3.p Chrl 59.117.709 | 59.119.251 266 9,15 | 28741,15 28,70 stable | XP_021306935.1
SbEXPB-18 | Sobic.001G306500.2.p Chrl 59.117.709 | 59.119.251 244 9,24 | 26397,69 31,95 stable KXG38973.1
SbEXPB-19 | Sobic.001G539600.1.p Chrl 80.240.703 | 80.241.503 224 9,16 | 24352,39 28,70 stable KXG38974.1
SbEXPB-20 | Sobic.001G539700.1.p Chrl 80.252.891 | 80.254.162 256 6,44 | 27761,77 24,17 stable 0QU93455.1
SbEXPB-21 | Sobic.001G539880.1.p Chrl 80.252.891 | 80.254.162 266 6,88 | 28630,74 24,15 stable | XP_002466019.1
SbEXPB-22 | Sobic.001G539940.1.p Chrl 80.277.240 | 80.278.527 212 7,69 | 23088,26 25,80 stable 0QU93456.1
SbEXPB-23 | Sobic.001G540000.2.p Chrl 80.285.730 | 80.287.036 266 6,88 | 28619,67 25,32 stable | XP_002468686.1
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SbEXPB-24 | Sobic.001G542100.1.p Chrl 80.531.707 | 80.533.460 266 6,44 | 2867277 23,90 stable | XP_002468687.1
SbEXPB-25 | Sobic.001G542200.2.p Chrl 80.544.362 | 80.545.961 320 5,97 | 33849,92 43,27 unstable | XP_002468693.2
SbEXPB-26 | Sobic.001G542200.1.p Chrl 80.544.367 | 80.545.961 273 9,04 | 29865,78 34,76 stable KAG0553264.1
SbEXPB-27 | Sobic.002G124400.1.p Chr2 16.611.974 | 16.613.474 297 9,3 | 32572,85 37,11 stable | XP_002466040.2
SbEXPB-28 | Sobic.002G124500.1.p Chr2 16.648.054 | 16.649.441 307 9,44 | 31962,64 37,42 stable | XP_002461926.1
SbEXPB-29 | Sobic.004G191600.1.p Chr4 54.338.676 | 54.341.686 312 9,55 | 33031,05 40,49 unstable | XP_002461928.1
SbEXPB-30 | Sobic.004G191600.2.p Chr4 54.338.688 | 54.341.686 318 6,49 | 34624,41 34,88 stable | XP_002452339.1
SbEXPB-31 | Sobic.004G191600.3.p Chr4 54.338.688 | 54.341.686 309 6,12 | 33830,34 38,85 stable 0QUS85200.1
SbEXPB-32 | Sobic.004G227900.1.p Chr4 57.748.597 | 57.753.412 296 6,15 | 3226241 39,31 stable OQUS85199.1
SbEXPB-33 | Sobic.004G227900.2.p Chr4 57.749.44 | 57.753.429 273 8,08 | 28582,20 28,92 stable | XP_002452512.1
SbEXPB-34 | Sobic.004G294300.1.p Chr4 63.429.826 | 63.431.751 196 9,34 | 21017,96 31,77 stable 0OQUS85377.1
SbEXPB-35 | Sobic.004G294400.1.p Chr4 63.449.764 | 63.451.513 295 8,84 | 30770,99 37,14 stable | XP_002452804.1
SbEXPB-36 | Sobic.004G294500.1.p Chr4 63.460.123 | 63.462.394 294 8,82 | 30766,06 41,96 unstable | XP_002454532.1
SbEXPB-37 | Sobic.006G031900.1.p Chr6 6.888.717 6.890.214 264 7,49 | 27406,98 41,83 unstable | XP_002454533.1
SbEXPB-38 | Sobic.006G157000.2.p Chr6 51.588.198 | 51.598.775 696 5,77 | 76814,03 32,56 stable 0QU82013.1
SbEXPB-39 | Sobic.006G171100.1.p Chr6 52.761.527 | 52.763.240 288 9,87 | 30560,90 33,88 stable | XP_002446905.1
SbEXPB-40 | Sobic.006G171200.1.p Chr6 52.765.817 | 52.767.437 263 7,5 | 26909,39 29,20 stable | XP_002446906.1
SbEXPB-41 | Sobic.006G171300.1.p Chr6 52.770.941 | 52.773.652 291 9,6 | 30693,60 37,60 stable | XP_002446907.1
SbEXPB-42 | Sobic.010G120100.1.p| Chrl0 13.680.107 | 13.681.549 259 7,45 | 26903,23 37,44 stable | XP_002436887.1
SbEXPB-43 | Sobic.010G121800.1.p| Chrl0 14.150.586 | 14.152.163 259 6,79 | 2675794 36,93 stable | XP_002438262.2
SbEXLA-01 | Sobic.001G311000.1.p Chrl 59.789.307 | 59.792.062 282 9,05 | 30159,29 42,46 unstable | XP_021311364.1
SBEXLA-02 | Sobic.001G516500.1.p Chrl 78.317.740 | 78.320.162 270 9,03 | 2921145 32,85 stable | XP_002468570.1




LLT
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SBEXLA-03 | Sobic.002G300000.1.p| Chr2 67.618.522 | 67.621.266 274 8,72 | 29259,50 28,28 stable | XP_002462849.1
SbEXLA-04 | Sobic.002G300000.2.p| Chr2 67.618.522 | 67.621.267 264 9,52 | 28837,02 42,48 unstable 0QU89Y944.1
SbEXLA-05 | Sobic.010G271000.1.p| Chrl0 60.503.934 | 60.506.087 443 9,33 | 47308,42 64,80 unstable | KAG0516280.1
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Ry e S. fallax Genomunda Fiziksel Pozisyon Protein : Kararh
EXP Ad1 | Genom Veri Tabam Baslangi¢ Bitis Uzunlugu | pl l\ilolekuler Ka}rars1z} 1k veya NCBI Adx
Ad Kromozom | Pozisyonu | Pozisyonu ) Agirhk (Da) | indeksi Kararsiz
(bp) (bp)
SfEXPA-01 | Sphfalx0000s0527.1.p | super_0 7.934.470 7.937.938 281 6,77 3004794 30,06 stable KAH8942631.1
SfEXPA-02 | Sphfalx0000s0531.1.p | super_0 8.019.704 8.021.721 260 9,5 27795,59 25,22 stable KAH8942628.1
SfEXPA-03 | Sphfalx0000s0533.1.p | super_0 8.074.506 8.077.144 258 5,721 27636,01 29,45 stable KAH8942626.1
SfEXPA-04 | Sphfalx0003s0205.1.p | super_3 2.719.814 2.723.217 367 422 | 38107,41 20,62 stable KAH®8953895.1
SfEXPA-05 | Sphfalx0005s0194.1.p | super_5 2.802.457 2.803.958 265 8,07 28251,08 25,37 stable KAH8942712.1
SfEXPA-06 | Sphfalx0005s0298.1.p | super_5 4.164.155 4.167.322 278 499 | 30299,53 38,58 stable KAH8968727.1
SfEXPA-07 | Sphfalx0005s0299.1.p | super_5 4.191.622 4.194.240 259 5,89 | 27750,17 23,89 stable KAH8968726.1
SfEXPA-08 | Sphfalx0007s0263.1.p | super_7 4.227.492 4.230914 527 9,44 | 57716,35 45,86 unstable | KAH8944289.1
SfEXPA-09 | Sphfalx0009s0025.1.p | super_9 298.466 301.026 307 6,38 31694,23 38,08 stable KAH8958070.1
SfEXPA-10 | Sphfalx0011s0210.1.p | super_11 3.348.986 3.351.427 405 5,121 42349,84 32,49 stable KAH8940177.1
SfEXPA-11 | Sphfalx0011s0210.2.p | super_11 3.348.663 3.351.427 404 5,12 42218,65 32,61 stable KAH8940177.1
SfEXPA-12 | Sphfalx0012s0046.1.p | super_12 672.892 675.336 275 5,33 | 28964,46 34,68 stable KAH8975539.1
StEXPA-13 | Sphfalx0021s0071.1.p | super_21 1.231.271 1.233.581 257 8,39 | 27502,98 23,99 stable KAH8941019.1
StTEXPA-14 | Sphfalx0027s0083.1.p | super_27 1.028.575 1.030.013 292 9,51 31679,03 28,41 stable KAH8939166.1
STEXPA-15 | Sphfalx0027s0083.2.p | super_27 1.028.485 1.030.311 210 9,22 | 22744,77 24,15 stable KAH8939166.1
StTEXPA-16 | Sphfalx0028s0010.1.p | super_28 136.519 138.026 208 472 | 22268,96 28,55 stable KAH8957286.1
STEXPA-17 | Sphfalx0045s0004.1.p | super_45 51.776 54.019 255 6,03 | 26946,26 22,89 stable KAH8968625.1
SfEXPA-18 | Sphfalx0047s0059.1.p | super_47 812.353 814.762 265 473 | 27661,88 25,25 stable KAH8971990.1
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SfEXPA-19 | Sphfalx0056s0072.1.p | super_56 894.400 897.457 248 6,92 | 2633848 28,40 stable KAHS8942634.1
STEXPA-20 | Sphfalx0086s0081.1.p | super_86 1.246.891 1.249.391 252 6,92 | 26795,14 29,75 stable KAHS8940784.1
SfEXPA-21 | Sphfalx0086s0082.1.p | super_86 1.292.410 1.295.135 264 6,25| 28406,08 27,09 stable KAHS8940785.1
SfEXPA-22 | Sphfalx0086s0083.1.p | super_86 1.297.281 1.300.656 265 8,72 | 28343,02 36,03 stable KAHS8940786.1
SfEXPA-23 | Sphfalx0086s0084.1.p | super_86 1.323.473 1.326.837 283 7,51 3039441 29,60 stable KAH8940787.1
SfEXPA-24 | Sphfalx0109s0022.1.p | super_109 293.234 295.584 286 5,41 29949,55 27,68 stable KAHS8944796.1
SfEXPA-25 | Sphfalx0172s0008.1.p | super_172 145.837 147.882 287 6,21 | 30230,02 23,27 stable KAH8934774.1
SfEXPA-26 | Sphfalx0288s0005.1.p | super_288 103.711 106.858 284 5,83 | 3079592 33,85 stable KAH8955782.1
SfEXPA-27 | Sphfalx0288s0007.1.p | super_288 128.093 130.614 283 5,89 30184,96 25,08 stable KAH8955775.1
SfEXPA-28 | Sphfalx0288s0008.1.p | super_288 142.136 145.165 192 4,67 20674,20 29,74 stable KAHS8955771.1
SfEXPB-01 | Sphfalx0006s0054.1.p | super_6 776.021 7717.415 273 4,54 | 28804,25 32,31 stable KAHS8936135.1
SfEXPB-02 | Sphfalx0046s0088.1.p | super_46 1.672.261 1.674.315 272 4,5 | 28500,83 28,75 stable KAHS8937196.1
SfEXPB-03 | Sphfalx0050s0124.1.p | super_50 1.959.054 1.961.079 240 4,719 26055,08 21,94 stable KAH8941368.1
SfEXPB-04 | Sphfalx0102s0007.1.p | super_102 77.238 79.385 271 4,63 | 29365,15 28,46 stable KAH8949776.1
SfEXPB-05 | Sphfalx0229s0003.1.p | super_229 44.531 47.316 286 4,22 | 31200,90 31,52 stable KAH8939731.1
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EK A.34 S. moellendorffi’ye ait TabloS1

S. moellendorffi Genomunda Fiziksel
Phytozome Pozisyon Protein Molekiil K Ik Kararh
EXP Adi Genom Veri Bas.langlg: ]?itis Uzunlugu pI Agl(:'l(:kla;:) ?;3211;1 veya NCBI Adi
Tabam Ad1 | Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

SmEXPA-01 75237 scaffold-0 4.038.356 4.039.273 269 9,74 29236,71 33,60 stable XP_002961058.2
SmEXPA-02 78615 scaffold-2 4.266.953 4.267.916 270 9,75 29587,99 36,21 stable XP_024518056.1
SmEXPA-03 230202 scaffold-3 2.321.457 2.322.390 255 4,85| 27650,02 38,27 stable XP_002963702.2
SmEXPA-04 143857 scaffold-7 1.351.604 1.352.741 250 8,95| 27005,64 30,31 stable XP_002966542.1
SmEXPA-05 231226 scaffold-11 1.223.792 1.224.620 227 7,58 | 24008,74 31,72 stable XP_002969022.2
SmEXPA-06 91129 scaffold-11 1.226.362 1.227.246 231 6,49 | 24376,06 25,53 stable XP_002968746.2
SmEXPA-07 90935 scaffold-11 1.246.594 1.247.566 267 9,35| 28390,61 23,29 stable XP_002968747.1
SmEXPA-08 409954 scaffold-11 1.999.835 2.000.808 236 6,17 | 24993,94 32,08 stable XP_002969116.1
SmEXPA-09 90332 scaffold-11 2.003.081 2.004.013 240 8,42| 25586,64 30,06 stable XP_024529372.1
SmEXPA-10 410512 scaffold-13 60.035 61.014 257 8,88 28167,09 41,85 unstable | XP_024530675.1
SmEXPA-11 95369 scaffold-17 140.767 147.054 131 4,7 14430,13 37,58 stable XP_024529372.1
SmEXPA-12 174522 scaffold-26 63.667 65.007 257 6,26 | 27528,58 34,69 stable XP_002974898.2
SmEXPA-13 102623 scaffold-26 65.750 66.888 252 8,11 26225,46 29,03 stable EFJ23863.1

SmEXPA-14 419575 scaffold-43 371.070 371.965 248 5,65| 26306,25 26,62 stable XP_002980074.1
SmEXPA-15 179212 scaffold-51 796.872 798.773 281 8,12| 29488,65 30,49 stable XP_002981865.1
SmEXPA-16 236978 scaffold-320 5.456 6.428 255 9,17 27168,32 21,93 stable XP_002968747.1
SmEXPB-01 171427 scaffold-14 1.607.993 1.609.208 238 5,73 2514231 35,01 stable XP_002970309.2
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SmEXPB-02

36179

scaffold-38

1.121.050

1.121.901

217

4,2

23014,44

36,77

stable

XP_024545485.1

SmEXPB-03

234188

scaffold-57

221.119

222.228

257

9,23

27838,77

24,09

stable

XP_002983319.1
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Phytozome

S. polyrhiza Genomunda Fiziksel Pozisyon

Protein

xtas | Commvt [T gy | B | G | o | ol | Kot | Ko | S
Tabam Adi romozom | b, isyonu (bp) Poz(lsg;mu (aa) g

SpEXPA-01 | Spipo1G0052100 pseudol 3.369.307 3.370.575 241 7,62 26317,01 33,12 stable None
SpEXPA-02 | Spipo12G0039500 pseudol2 2.914.176 2.915.132 255 7,08 27159,43 39,01 stable None
SpEXPA-03 | Spipo17G0044900 pseudol7 3.250.152 3.251.155 279 9,69 30602,51 42,72 unstable None
SpEXPA-04 | Spipo20G0037100 pseudo20 3.105.648 3.106.573 253 8,92 26426,98 31,30 stable None
SpEXPA-05 | Spipo22G0026300 pseudo22 1.967.764 1.968.637 251 8,26 26726,03 33,80 stable None
SpEXPA-06 | Spipo22G0037800 pseudo22 2.555.503 2.556.869 260 9,38 27891,84 29,85 stable None
SpEXPA-07 | Spipo23G0016200 pseudo23 960.680 961.626 243 9,2 26028,42 38,62 stable None
SpEXPB-01 | Spipol1G0037900 pseudol 2.547.012 2.548.753 262 6,3 28131,15 36,74 stable None
SpEXPB-02 | Spipol11G0034600 pseudol 1 2.839.496 2.840.837 277 6,18 29338,15 56,67 unstable None
SpEXPB-03 | Spipol11G0034700 pseudol1 2.848.658 2.849.894 265 8,95 27358,96 37,17 stable None
SpEXLA-01| Spipo1G0075200 pseudol 4.671.213 4.672.358 265 8,75 28638,68 38,97 stable None
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EK A.36 S. tuberosum’a ait TabloS1
S. tuberosum Genomunda Fiziksel
Phytozome SerRen ope Protei{l Mo{ekiiler Kararsizhk Kararh
EXP Ad1 Genom Veri Tabam Adi Bas.langlg: B.ltls Uzunlugu | pI Agirhk indeksi veya NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)
StEXPA-01 | PGSC0003DMP400011588 Chrl 41.973.691 | 41.975.955 241 9,49 | 25963,53 25,39 Stable | XP_006366709.1
StEXPA-02 | PGSC0003DMP400029232 Chr2 36.875.753 | 36.879.047 267 8,6 | 28961,73 34,97 Stable | XP_006348172.1
StEXPA-03 | PGSC0003DMP400002572 Chr2 46.128.596 | 46.130.200 239 9,36 | 25542.,88 29,06 Stable | XP_015162460.1
StEXPA-04 | PGSC0003DMP400041627 Chr3 2.723.057 | 2.725.494 274 8,56 | 29705,84 34,99 Stable | XP_006343301.1
StEXPA-05 | PGSC0003DMP400042661 Chr3 55.320.358 | 55.324.943 410 8,87 | 4494944 25,18 Stable KAH0691763.1
StEXPA-06 | PGSC0003DMP400042662 Chr3 55.333.818 | 55.338.034 488 8,56 | 5449227 31,02 Stable KAHO0703499.1
StEXPA-07 | PGSC0003DMP400033904 Chr3 55.854.971 | 55.856.425 207 9,02 22187,18 21,65 Stable | XP_006364587.1
StEXPA-08 | PGSC0003DMP400017571 Chr4 71.156.323 | 71.158.638 257 8,97 | 27679,36 27,26 Stable | XP_006342074.1
StEXPA-09 | PGSC0003DMP400032108 Chr5 4.628.414 | 4.630.087 249 9,14| 26568,79 34,34 Stable | XP_006355116.1
StEXPA-10 | PGSC0003DMP400020661 Chr5 47.483.572 | 47.486.093 208 9,08 | 2225894 21,77 Stable | XP_006365348.1
StEXPA-11 | PGSC0003DMP400007815 Chr6 4.847.448 | 4.850.330 257 9,39 | 28057,10 30,41 Stable | XP_006366490.1
StEXPA-12 | PGSC0003DMP400007816 Chr6 4.848.673 | 4.850.330 224 9,69 | 2484235 29,95 Stable | XP_006366490.1
StEXPA-13 | PGSC0003DMP400041197 Chr6 24.929.840 | 24.930.718 261 9,55| 28560,74 29,59 Stable KAHO0658085.1
StEXPA-14 | PGSC0003DMP400029123 Chr6 33.814.151 | 33.815.519 247 7,52 | 26458,50 30,41 Stable | XP_006358751.1
StEXPA-15 | PGSC0003DMP400052934 Chr6 56.688.304 | 56.689.895 260 9,32 | 28281,21 36,26 Stable | XP_006350774.1
StEXPA-16 | PGSC0003DMP400021965 Chr7 53.266.888 | 53.273.035 445 9,35| 48542,87 57,58 unstable | XP_006348244.1
StEXPA-17 | PGSC0003DMP400022107 Chr8 142.611 144.260 208 9,22 | 22295,44 22,91 Stable | XP_006358384.1
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StEXPA-18 | PGSC0003DMP400039412 Chr8 53.742.165 |53.743.709 245 9,25 | 26764,59 26,60 Stable | XP_006358908.2
StEXPA-19 | PGSC0003DMP400015511 Chr9 1.725.396 1.728.135 260 9,32 | 28260,37 23,01 Stable | XP_006341021.1
StEXPA-20 | PGSC0003DMP400003397 Chr9 16.289.831 |16.291.516 256 9,38 | 28048,86 36,09 Stable | XP_006346675.1
StEXPA-21 | PGSC0003DMP400033279 | Chrl0 51.189.414 |51.191.496 259 9,43 | 27990,88 19,09 Stable | XP_006349505.1
StEXPA-22 | PGSC0003DMP400019543 | Chrl0 54.363.952 |54.365.383 257 9,23 | 28256,09 25,63 Stable | XP_006339024.1
StEXPA-23 | PGSC0003DMP400051072 | Chrl2 57.168.862 |57.171.926 257 9,03 | 27548,01 30,26 Stable | XP_006342562.1
StEXPB-01 | PGSC0003DMP400045146 Chrl 70.112.753 |70.114.333 271 7,99 | 28661,27 42,10 unstable | KAH(0726323.1

StEXPB-02 | PGSC0003DMP400045145 Chrl 70.112.847 |70.117.387 459 7,37 | 48264,37 35,15 Stable KAHO0731117.1

StEXPB-03 | PGSC0003DMP400032846 Chr3 38.408.070 | 38.408.908 194 8,82 | 20746,72 43,59 unstable | KAH0686159.1

StEXPB-04 | PGSC0003DMP400066761 Chr7 45.374.172 | 45.376.410 250 6,88 | 26868,20 26,47 Stable KAH0653449.1

StEXPB-05 | PGSC0003DMP400031910 Chr7 48.987.656 |48.991.493 267 8,76 | 28951,92 39,48 Stable | XP_006357491.1
StEXPB-06 | PGSC0003DMP400037598 | Chrl10 3.954.410 3.956.784 262 9,87 | 28636,05 30,71 Stable | XP_006366023.1
StEXLA-01 | PGSC0003DMP400032465 Chrl 87.935.935 |87.937.337 260 8,47 | 28246,34 29,68 Stable KAHO0727631.1

StEXLB-01 | PGSC0003DMP400046206 Chr6 44.271.332 | 44.273.950 225 8,36 | 24720,14 32,14 Stable | XP_006361160.2
StEXLB-02 | PGSC0003DMP400035606 Chr8 1.155.092 1.159.185 253 4,87 | 27763,07 35,28 Stable | XP_006362493.1
StEXLB-03 | PGSC0003DMP400003309 Chr8 50.183.182 |50.184.530 255 4,68 | 27905,24 40,85 unstable | XP_006358602.1
StEXLB-04 | PGSC0003DMP400045512 Chr8 51.058.022 |51.060.862 253 5,96 | 28245,15 18,96 Stable | XP_006359217.1
StEXLB-05 | PGSC0003DMP400045511 Chr8 51.058.731 |51.060.862 205 6,07 | 22877,98 17,74 Stable | XP_006359217.1
StEXLB-06 | PGSC0003DMP400045513 Chr8 51.064.995 |51.067.112 246 7,47 | 26833,61 37,00 Stable | XP_006359263.1
StEXLB-07 | PGSC0003DMP400045514 Chr8 51.064.995 |51.067.112 251 6,42 | 27467,31 38,23 Stable | XP_006359263.1
StEXLB-08 | PGSC0003DMP400045515 Chr8 51.069.637 |51.071.280 251 8,47 | 27974,12 17,79 Stable | XP_006359218.1
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S. viridis Genomunda Fiziksel Pozisyon

Phytozome Protein . Kararh
EXP Adi Genom Veri Baslangi¢ Bitis Uzunlugu | pl l\ilolekuler Ka.lrarsu‘l 1k veya NCBI Adx
Tabam Adi Kromozom | Pozisyonu | Pozisyonu (ag) Agirhk (Da) | indeksi Kararsiz
(bp) (bp)

SVEXPA-01 | Sevir.1G008100.1.p Chrl 518.016 519.589 269 9,21 | 28458,45 30,85 stable None
SVEXPA-02 | Sevir.1G008200.1.p Chrl 533.171 534.445 269 9,39 | 28491,52 26,25 stable None
SVEXPA-03 | Sevir.1G008400.2.p Chrl 547.892 549.057 215 9,6 23506,85 26,38 stable TKW36838.1
SVvEXPA-04 | Sevir.1G010400.1.p Chrl 782.821 783.903 272 8,57 | 29281,20 33,83 stable XP_034586591.1
SVEXPA-05 | Sevir.1G010500.1.p Chrl 786.815 788.236 269 8.8 28694,75 31,37 stable XP_034586600.1
SVEXPA-06 | Sevir.1G010700.1.p Chrl 797.730 799.617 158 9,64 | 17695,24 33,59 stable XP_034584002.1
SVvEXPA-07 | Sevir.1G324300.1.p Chrl 37.470.240 | 37.471.990 288 9,3 29934,50 39,73 stable XP_034573598.1
SVEXPA-08 | Sevir.2G329500.1.p Chr2 39.646.278 39.647.135 261 9,2 27735,50 28,37 stable XP_034578149.1
SVvEXPA-09 | Sevir.3G209800.1.p Chr3 15.354.956 15.357.125 248 8,67| 26070,12 35,85 stable None
SVEXPA-10 | Sevir.3G304700.1.p Chr3 29.623.463 29.624.860 255 8,56 | 27693,34 34,91 stable XP_034587879.1
SVEXPA-11 | Sevir.4G006000.1.p Chr4 520.615 521.981 266 7,46 | 28647,28 33,19 stable XP_034591536.1
SVvEXPA-12 | Sevir.4G223000.1.p Chr4 32.399.817 | 32.403.118 262 8,38 | 28032,00 27,21 stable XP_034589401.1
SVEXPA-13 | Sevir.4G223000.2.p Chr4 32.399.817 32.403.118 218 8,08 | 23236,45 30,22 stable XP_034589402.1
SvEXPA-14 | Sevir.5G042100.1.p Chr5 3.299.279 3.301.183 244 8,39 | 25329,36 38,59 stable None
SVEXPA-15 | Sevir.5G062000.1.p Chr5 4.863.764 4.865.396 250 6,04 | 26473,57 36,44 stable XP_034593013.1
SVEXPA-16 | Sevir.5G062100.1.p Chr5 4.877.230 4.878.618 253 9,15| 27199,73 41,22 unstable None
SVEXPA-17 | Sevir.5G368500.1.p Chr5 39.668.690 | 39.671.001 250 8 26113,18 32,70 stable XP_034596707.1
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SVEXPA-18 | Sevir.6G085900.1.p Chr6 8.081.667 8.082.799 262 5,57 | 28089,60 31,52 stable XP_034601099.1
SVEXPA-19 | Sevir.6G256300.1.p Chr6 36.029.589 | 36.030.437 282 9,11 | 30192,32 32,62 stable TKW11803.1
SVEXPA-20 | Sevir.7G014200.1.p Chr7 7.499.477 7.501.042 259 8,52 | 27629,11 31,14 stable None
SVEXPA-21 | Sevir.7G224300.1.p Chr7 27.459.721 | 27.463.116 257 8,7 27725,80 34,97 stable None
SVEXPA-22 | Sevir.9G031600.1.p Chr9 1.762.226 1.765.596 262 9,24 | 27995,77 43,49 unstable None
SVEXPA-23 | Sevir.9G241300.1.p Chr9 18.828.663 | 18.829.874 254 8,67 | 26543,06 31,64 stable XP_034573010.1
SVEXPA-24 | Sevir.9G241400.1.p Chr9 18.830.803 | 18.832.364 311 9,29 | 33047,70 36,49 stable XP_034573009.1
SVEXPA-25 | Sevir.9G241500.1.p Chr9 18.831.975 | 18.834.941 252 8,01 | 26579,88 35,84 stable XP_034575851.1
SVEXPA-26 | Sevir.9G241600.1.p Chr9 18.845.946 | 18.847.332 252 831 | 26509,87 38,72 stable XP_034575851.1
SVEXPA-27 | Sevir.9G241700.1.p Chr9 18.850.601 | 18.851.837 249 6,77 | 26531,86 30,73 stable XP_034575961.1
SVEXPA-28 | Sevir.9G241800.1.p Chr9 18.855.226 | 18.856.350 249 7,46 | 26118,44 32,47 stable XP_034576036.1
SVEXPA-29 | Sevir.9G241900.1.p Chr9 18.872.983 | 18.874.314 252 8,82 | 26523,16 37,21 stable XP_034576036.1
SVEXPA-30 | Sevir.9G242000.1.p Chr9 18.885.066 | 18.886.252 250 7,97 | 26285,65 35,92 stable XP_034570654.1
SVEXPA-31 | Sevir.9G242100.1.p Chr9 18.888.484 | 18.889.698 250 8,05 | 26143,36 34,55 stable XP_034575939.1
SVEXPA-32 | Sevir.9G347600.1.p Chr9 38.643.161 | 38.644.502 259 9,15 | 28048,00 32,30 stable None
SVEXPA-33 | Sevir.9G389900.1.p Chr9 42.691.017 | 42.692.686 256 10,12 | 26687,33 50,37 unstable | XP_034571230.1
SVEXPA-34 | Sevir.9G539800.1.p Chr9 53.449.313 | 53.450.667 251 7,46 | 27138,86 34,04 stable XP_034575877.1
SVEXPA-35 | Sevir.9G540000.1.p Chr9 53.461.134 | 53.462.482 250 8,88 | 26928,55 26,92 stable XP_034573009.1
SVEXPA-36 | Sevir.9G540100.1.p Chr9 53.463.773 | 53.465.316 259 8,62 | 27191,87 37,05 stable XP_034572529.1
SVEXPA-37 | Sevir.9G540200.1.p Chr9 53.468.464 | 53.470.108 253 9,15 | 27266,50 31,65 stable XP_034573449.1
SvEXPB-01 | Sevir.1G253100.3.p Chrl 32.208.392 | 32.211.367 196 9,23 | 21068,02 36,44 stable XP_034606180.1
SVEXPB-02 | Sevir.1G264800.1.p Chrl 33.182.800 | 33.185.742 261 5,79 | 27826,44 46,79 unstable | XP_034594241.1
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SVEXPB-03 | Sevir.1G264900.1.p Chrl 33.188.081 | 33.189.368 265 7,51 | 27786,35 40,97 unstable | XP_034606724.1
SVEXPB-04 | Sevir.1G265200.1.p Chrl 33.213.130 | 33.214.854 298 9,05 | 31121,30 38,40 stable XP_034581687.1
SVEXPB-05 | Sevir.1G265400.1.p Chrl 33.234.593 | 33.236.366 292 8,87 | 30500,67 40,23 unstable None
SVEXPB-06 | Sevir.2G127600.1.p Chr2 13.114.417 | 13.116.053 317 9,28 | 33210,04 41,22 unstable | XP_034578958.1
SVEXPB-07 | Sevir.2G127700.1.p Chr2 13.128.534 | 13.130.299 312 9,42 | 32873,87 40,90 unstable | XP_034579043.1
SVEXPB-08 | Sevir.6G037500.1.p Chr6 3.253.609 3.254.507 268 8,38 | 29162,57 43,93 unstable | XP_034600885.1
SVEXPB-09 | Sevir.7G186900.1.p Chr7 24.740.353 | 24.745.657 276 8,8 29349,75 29,68 stable XP_034601725.1
SVEXPB-10 | Sevir.7G202900.1.p Chr7 25.809.273 | 25.810.897 289 10,01 | 30107,47 37,23 stable XP_034605004.1
SVEXPB-11 | Sevir.7G203000.1.p Chr7 25.813.174 | 25.814.382 264 6,79 | 27183,67 30,75 stable XP_034604781.1
SVEXPB-12 | Sevir.7G203100.1.p Chr7 25.816.304 | 25.818.105 296 9,56 | 31193,37 44,88 unstable | XP_034604781.1
SVEXPB-13 | Sevir.8G199200.2.p Chr8 33.933.832 | 33.936.537 317 6,37 | 34428,30 33,59 stable XP_034606500.1
SVEXPB-14 | Sevir.8G199200.1.p Chr8 33.933.835 | 33.936.483 330 5,56 | 36057,88 37,56 stable TKWO01751.1
SVEXPB-15 | Sevir.9G155700.2.p Chr9 10.127.723 | 10.131.149 298 4,63 | 31010,86 38,60 stable XP_034570508.1
SVEXPB-16 | Sevir.9G155700.3.p Chr9 10.127.788 | 10.131.126 229 4,57 | 23754,73 41,04 unstable TKV92310.1
SVEXPB-17 | Sevir.9G155700.1.p Chr9 10.127.792 | 10.131.126 314 4,81 32712,89 40,38 unstable | XP_034570508.1
SVEXPB-18 | Sevir.9G155800.1.p Chr9 10.131.644 | 10.135.834 308 5,42 | 32412,58 32,20 stable XP_034570508.1
SVEXPB-19 | Sevir.9G332000.1.p Chr9 36.722.289 | 36.725.013 287 6,74 | 31576,48 26,14 stable XP_034572469.1
SVEXPB-20 | Sevir.9G332200.1.p Chr9 36.738.024 | 36.739.745 265 6,09 | 29132,88 28,78 stable XP_034606500.1
SVEXPB-21 | Sevir.9G332400.1.p Chr9 36.818.593 | 36.820.583 265 5,21 | 28954,43 29,41 stable XP_034606500.1
SVEXPB-22 | Sevir.9G332600.1.p Chr9 36.840.420 | 36.842.251 265 5,2 28830,44 25,21 stable XP_034606500.1
SVEXPB-23 | Sevir.9G332700.1.p Chr9 36.847.412 | 36.849.419 269 9,46 | 29628,61 42,82 unstable None
SVEXPB-24 | Sevir.9G332900.1.p Chr9 36.912.671 | 36.914.161 265 9,02 | 28611,61 27,44 stable XP_034571509.1
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SvVEXPB-25 | Sevir.9G333000.1.p Chr9 36.921.484 | 36.923.153 281 9,2 30835,04 24,43 stable None
SVEXPB-26 | Sevir.9G333100.1.p Chr9 36.955.573 | 36.957.148 274 7,02 | 29974,81 33,52 stable None
SVEXPB-27 | Sevir.9G337500.1.p Chr9 37.527.233 | 37.528.554 267 8,87 | 28730,17 30,44 stable XP_034576558.1
SVEXPB-28 | Sevir.9G337800.1.p Chr9 37.628.540 | 37.629.597 271 8,95 | 29075,45 36,32 stable XP_034573097.1
SVEXPB-29 | Sevir.9G580900.1.p Chr9 56.119.810 | 56.122.164 320 5,89 | 34129,12 46,00 unstable | XP_034571509.1
SvEXPB-30 | Sevir.9G581000.1.p Chr9 56.126.946 | 56.128.128 269 8,96 | 29614,49 43,89 unstable | XP_034573108.1
SVEXLA-01 | Sevir.2G322800.1.p Chr2 39.143.360 | 39.146.552 277 9,23 | 29361,70 31,61 stable XP_034578468.1
SVEXLA-02 | Sevir.2G322800.2.p Chr2 39.143.360 | 39.146.552 267 9,25 | 28186,35 31,20 stable TKW34697.1
SVEXLA-03 | Sevir.4G297100.1.p Chr4 39.054.214 | 39.056.002 288 9,22 | 31273,69 47,82 unstable | XP_034589645.1
SVEXLA-04 | Sevir.9G343700.1.p Chr9 38.281.047 | 38.284.475 305 9,09 | 32617,89 41,89 unstable TKV95165.1
SVEXLA-05 | Sevir.9G343700.2.p Chr9 38.281.047 | 38.284.475 269 9,07 | 28844,70 37,70 stable XP_034570860.1
SVEXLA-06 | Sevir.9G556200.1.p Chr9 54.511.100 | 54.513.464 274 9,13 | 29622,97 39,57 stable TKV95164.1
SvVEXLB-01 | Sevir.2G333300.1.p Chr2 39.908.981 | 39.910.771 281 6,63 | 30308,40 36,68 stable XP_034581634.1
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Phytozome T. cacao Genomunda Fiziksel Pozisyon Protein Molekiiler Kararh
EXP Adi | Genom Veri Tabam Baslangi¢ Bitis Uzunlugu | pI Agirhik Kzllrars1z.11k veya NCBI Adx
Adi Kromozom Pozisyonu | Pozisyonu (aa) (Da) indeksi TRATFEIRS T
(bp) (bp)
TcEXPA-01 | Thecc.01G328100.1.p | Chromosome_1 | 35.198.547 | 35.203.816 301 9,66 | 33303,25 34,93 stable E0X95495.1
TcEXPA-02 | Thecc.02G147900.1.p | Chromosome_2 | 7.959.411 | 7.961.424 251 8,47 | 27529,49 31,62 stable | XP_007043104.1
TcEXPA-03 | Thecc.02G333600.1.p | Chromosome_2 | 41.364.541 | 41.365.911 252 8,35| 27659,67 36,63 stable EOY01741.1
TcEXPA-04 | Thecc.02G343800.1.p | Chromosome_2 | 41.882.153 | 41.884.755 250 9,19| 2653891 33,18 stablr EOY01894.1
TcEXPA-05 | Thecc.03G090800.1.p | Chromosome_3 | 20.411.511 | 20.416.712 290 9,11 | 31353,68 34,72 stable EOY21893.1
TcEXPA-06 | Thecc.03G268000.1.p | Chromosome_3 | 32.496.221 | 32.498.254 267 9,07| 29207,13 31,87 stable | XP_017973729.1
TcEXPA-07 | Thecc.04G065000.1.p | Chromosome_4 | 8.695.599 | 8.697.516 265 8,38 | 28549,40 44,73 unstable | XP_017975397.1
TcEXPA-08 | Thecc.04G084700.1.p | Chromosome_4 | 17.143.178 | 17.145.457 250 9,13| 27090,61 39,28 stable EOY14253.1
TcEXPA-09 | Thecc.04G093100.1.p | Chromosome_4 | 18.226.698 | 18.227.743 255 8,85 | 28312,46 26,05 stable EOY03633.1
TcEXPA-10 | Thecc.04G152900.1.p | Chromosome_4 | 25.202.333 | 25.203.521 257 7,98 | 27822,28 25,41 stable | XP_007099524.1
TcEXPA-11 | Thecc.05G038700.1.p | Chromosome_5 | 1.778.830 | 1.781.176 263 9,53| 28115,90 29,77 stable EOY07514.1
TcEXPA-12 | Thecc.05G072200.1.p | Chromosome_5 | 3.797.498 | 3.798.943 295 9,31 | 32156,77 38,45 stable | XP_017977351.1
TcEXPA-13 | Thecc.05G258400.1.p | Chromosome_5 | 36.826.578 | 36.828.447 247 9,19| 26250,51 33,89 stable EOY10714.1
TcEXPA-14 | Thecc.07G082500.1.p | Chromosome_7 | 4.984.448 | 4.987.205 280 9,97 | 31431,03 55,25 unstable EOY12936.1
TcEXPA-15 | Thecc.08G049600.1.p | Chromosome_8 | 2.263.474 | 2.265.294 255 9,07 | 27203,94 29,57 stable | XP_017981310.1
TcEXPA-16 | Thecc.09G320300.1.p | Chromosome_9 | 39.988.893 | 39.991.617 258 9,59 | 27891,88 35,96 stable | XP_007016396.1
TcEXPA-17 | Thecc.09G363200.1.p | Chromosome_9 | 42.139.402 | 42.141.003 254 6,48 | 27319,54 23,64 stable EOY34695.1
TcEXPA-18 | Thecc.10G036000.1.p | Chromosome_10 | 1.881.694 | 1.883.582 259 9,33 | 27836,69 36,08 stable | XP_017985150.1
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TcEXPA-19 | Thecc.10G181900.1.p | Chromosome_10 | 25.573.119 | 25.574.882 331 8,66 | 35814,38 33,54 stable XP_007011319.1
TcEXPB-01 | Thecc.01G384900.1.p | Chromosome_1 |38.137.688 | 38.140.449 306 5,59 | 32526,61 37,48 stable E0X96333.1
TcEXPB-02 | Thecc.01G385000.1.p | Chromosome_1 |38.143.626 | 38.145.359 272 5,2 | 28778,32 39,42 stable E0X96334.1
TcEXPB-03 | Thecc.02G177600.1.p | Chromosome_2 |11.147.438 | 11.150.687 266 8,83 | 28934,16 35,70 stable XP_007043563.1
TcEXPB-04 | Thecc.03G151400.1.p | Chromosome_3 |25.952.946 | 25.955.135 273 6,29 | 29271,35 33,76 stable EO0Y22823.1
TcEXLA-01 | Thecc.02G049900.1.p | Chromosome_2 | 2.587.444 | 2.589.177 259 8,26 | 27881,80 32,43 stable EO0X97509.1
TcEXLB-01 | Thecc.03G234700.1.p| Chromosome_3 |30.628.639 | 30.631.184 272 4,6 | 29525,09 40,90 unstable EOY24093.1
TcEXLB-02 | Thecc.03G241800.1.p | Chromosome_3 |31.047.349 | 31.049.065 250 6,8 | 27647,26 35,73 stable EOY24192.1
TcEXLB-03 | Thecc.03G242000.1.p | Chromosome_3 |31.055.132| 31.057.173 252 7,93 | 2772451 37,87 stable EO0Y24195.1
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T. pratense Genomunda Fiziksel Pozisyon

Phytozome . Protein Molekiile Kararsizl K::a:h
EXP Adx Genom Veri Baslangi¢ Bitis Uzunlugu | plI | r Agirhk . . y NCBI Adx
Tabam Adi Kromozom Pozisyonu | Pozisyonu (aa) (Da) 1k indeksi | Kararsi
(bp) (bp) Z
TprEXPA-01 Tp57i£7ﬁ"£g}ﬁ)?_v2 Tp57V5277£?AC— 21812895 | 21.814.380 | 255 | 835 | 27146,12 | 28,60 | Stable | PNX94174.1
TprEXPA-02 Tp57i£71\_1"£§ﬁ)C3_v2 Tp57V5277£?AC— 21819301 | 21.820.799 | 291 | 943 | 3210098 | 2977 | Stable | PNX87542.1
TprEXPA-03 | TP TT OS2 | IPSTTTASAC | 20095008 | 22998233 | 256 | 916 | 2785275 | 3472 | Sble | PNY09553.1
TprEXPA-04 | TP T-TDACV2 TP TOAC- | 24803532 | 24.805.578 | 288 | 8.87 | 3103932 | 3547 | Sble | PNX7635LI
TprEXPA-05 | TP T-THACN2 TR IOAC | 31050846 | 31256284 | 222 | 9.65 | 24399.90 | 3807 | Stable |XP_045818285.1
TprEXPA-06 | PO T T-TOACN2 | TIPS TOAC | 31777.490 | 31778845 | 253 | 838 | 2843849 | 2444 | Swble | PNX97856.1
TprEXPA-07 | TPOIT OGRSV | TIPS TOAC | 1483004 | 1485412 | 254 | 913 | 2771431 | 3552 | Swble | PNX93200.1
TprEXPA-0g | P12 ITOACN2 | IPSTTTABAC |11 555080 | 11558201 | 248 | 863 | 2622558 | 2859 | Stable | XP_045825766.1
Tp57577_TGAC_v2 | Tp57577_TGAC_ None
TprEXPA-09 | TPTRIACGRC e 12792.629 | 12796516 | 258 | 947 | 2787560 | 25,14 | Stable
Tp57577_TGAC_v2 | Tp57577_TGAC_ None
TprEXPA-10 | TP O - 17.810.044 | 17.812.682 | 248 904 | 2660418 | 3143 | Stable
TprEXPA-11 TPSE&—:%‘;ESS—VZ Tp57vsg7ié§AC— 21.617.000 | 21.618.508 | 232 | 801 | 2514623 | 23.86 | Stable | PNX84340.1
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Tp57577_TGAC_v2

Tp57577_TGAC_

TprEXPA-12 | TP 2 23.000.349 | 23.013.229 | 257 | 975 | 2815603 | 3638 | Stable None
TprEXPA-13 Tps_g;;—gg’;%vz TP57V5273£SAC— 8972554 | 8975972 | 298 | 834 | 3038824 | 4487 |unstable| PNYOISSI.1
TprEXPA-14 Tpsj;;;&g&g—vz Tpﬂf;jiéf’*c— 14820075 | 14.825.921 | 260 | 807 | 28126,57 | 2843 | Stable None

TprEXPA-15 Tpiﬁg;_gg?ggvz Tpﬂf;jiéf’*c— 15.038.038 | 15.040.103 | 281 | 841 | 3102239 | 3684 | Stable | PNY06570.1
TprEXPA-16 Tps_ﬁ;;—g%‘;%vz Tpﬂf;jig“— 8212302 | 8214376 | 255 | 875 | 27707,53 | 2567 | Stable | PNX85064.1
TprEXPA-17 Tpsj;;\—&ggg—vz Tpﬂf;jiégm— 1136612 | 1138278 | 251 | 943 |27563,59 | 3986 | Stable | PNX96232.1
TprEXPA-18 Tps_ﬁ;;—g;‘;gg—vz Tp”f;jiég"*c— 19.633.253 | 19.634.631 | 251 | 895 | 2750050 | 2500 | Stable | PNX82918.1
TprEXPA-19 TpS_ZHSIZZ\I_'Al";Z?SCS_VZ TPS7V527EE£(6}AC— 19.639.539 | 19.648.111 | 574 | 7.16 | 6179555 | 4033 | unstable | PNX71960.1
TprEXPA-20 Tpiﬁg\l—gﬁé‘ggvz TPS7V527EEE§AC— 19.666.032 | 19.667.119 | 188 | 627 | 2098521 | 3497 | Stable | PNX71960.1
TprEXPA-21 Tpiﬁg\l—gﬁﬁfgvz TPS7V527EEE§AC— 20931.178 | 20933374 | 242 | 932 | 26356,58 | 3493 | Stable | PNY09542.1
TprEXPA-22 Tpiﬁg\l—ggi‘%vz TPS7V527EEE(7}AC— 351181 | 353.476 300 | 978 | 2841351 | 2984 | Stable None

TprEXPA-23 TPSEE\—I&}?Z?—” TPS7V527EE2(7}AC— 30.209.376 | 30.210.868 | 187 | 621 | 2088946 | 4348 |unstable| PNY06570.1
TprEXPA-24 Tpiﬁ;;—gg‘;gz—vz Tpi;fzza—gigc— 19.759 20224 285 | 607 | 30996,73 | 46,51 | unstable | PNX743596.1
TprEXPA-25 Tpiﬁ;;—g%;‘gz—vz Tpi;zza—gggc— 5.336 6.578 271 | 897 | 2814625 | 20,83 | Stable | PNX82918.1
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Tp57577_TGAC_v2

Tp57577_TGAC_

TiEXPA-26 | P A7 36.426 39314 202 | 938 | 22302,66 | 49.88 | unstable | PNX73572.1
TprEXPA-27 Tp5_713;17\1_[;r3c;21;2c7_v2 Tpﬁf@{?ﬁc‘ 106290 | 109.755 317 | 955 | 3317774 | 26,77 | Stable | PNX82918.1
TprEXPA-28 Tp5_713;17\1_§361136c6_v2 Tpizfzza—g%c— 95.986 97.063 218 | 883 | 22611,66 | 2132 | Stable | PNX82918.1
TprEXPA-29 Tpiﬁlz;_gggscgvz Tpv527_ss7cZ§_T3C(})?1c_ 1398 3.885 310 | 975 | 2595778 | 29.06 | Stable None

TprEXPB-01 Tps_ﬁ;;—ggzg%vz Tpﬂf;jiéf’*c— 15062751 | 15.065.793 | 245 | 7.64 | 27112,84 | 31,95 | Stable | PNX94110.1
TprEXPB-02 Tpsj;;\—&gﬁ)i—vz Tpﬂf;jiéf’\c— 28.384.950 | 28.387.542 | 264 | 9,19 | 2886891 | 3041 | Stable | PNYI807L.1
TprEXPB-03 Tpiﬁgg_gzigcs_vz Tp”f;jiggm— 18.483.954 | 18485727 | 274 | 746 | 2916400 | 3816 | Stable | PNX77079.1
TprEXPB-04 Tpiﬁlz;—gﬁ)i‘fo—vz TP575273E2(6}AC— 18.511.492 | 18.513.737 | 272 | 524 | 2913859 | 42,79 | unstable | PNX99580.1
TprEXPB-05 Tp5_7§1gﬁlg%§—vz TPS@EE}AC— 30200216 | 30203724 | 230 | 635 | 25033.88 | 2846 | Stable None

TprEXLA-01 Tpiﬁ;ﬁgﬁ’;‘ggvz Tpi;fzza—gggc— 213.560 215.885 260 749 | 2849629 | 4122 | unstable None

TprEXLB-01 Tpiﬁ;ﬁgg@fs—vz TPS@E&EAC— 4181119 | 4183682 | 254 | 453 | 2735856 | 40,19 | unstable | PNY06324.1
TprEXLB-02 Tpiﬁ&—g&?&—vz TpiZfZZ;E?QC— 300175 | 301.475 253 | 882 | 2842627 | 36,59 | Stable | PNY05743.1
TprEXLB-03 Tpiﬁ;;—gg‘;zco—vz Tpi;fzza—g%éc— 287.684 | 289.075 250 | 864 | 2797458 | 29,93 | Stable | PNY05743.1
TprEXLB-04 Tpiﬁ;;—g;i‘%vz Tpi;fzza—gg’ﬁc— 37.438 40316 251 | 573 | 2802174 | 33,06 | Stable | PNY00506.1
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Z. marina Genomunda Fiziksel Pozisyon

Phytozome Protein . Kararh
EXP Adi Genom Veri Baslangi¢ Bitis Uzunlugu | pI l\ilolekuler Ka.lrarsu.l 1k veya NCBI Ad1
Tabani Ada Kromozom | Pozisyonu | Pozisyonu (an) Agirhk (Da) | indeksi Kararsiz
(bp) (bp)
ZmrEXPA-01 | Zosmalg(02850.1 scaffold-1 1.945.921 1.947.018 261 9,49 28607,64 33,05 stable KMZ70306.1
ZmrEXPA-02 | Zosma6g01560.1 scaffold-6 794.795 796.654 261 9,62 28454.,45 38,93 stable KMZ59223.1
ZmrEXPA-03 | Zosma31g00880.1 | scaffold-31 499.750 500.951 243 9,43 26047,62 27,03 stable KMZ65500.1
ZmrEXPA-04 | Zosma45g00530.1 | scaffold-45 574.931 576.767 270 8,3 29475,53 35,57 stable KMZ62511.1
ZmrEXPA-05 | Zosma56g01230.1 | scaffold-56 483.309 484.424 249 8,07 26535,58 36,09 stable KMZ60892.1
ZmrEXPA-06 | Zosma68g00430.1 | scaffold-68 402.937 403.974 256 6,09 28213,92 28,65 stable KMZ59458.1
ZmrEXPA-07 | Zosma79g00560.1 | scaffold-79 559.084 560.161 257 9,08 27844.,66 38,31 stable KMZ58213.1
ZmrEXPA-08 | Zosma91g00540.1 | scaffold-91 353.392 354.505 278 10,49 | 30269,05 35,74 stable KMZ56788.1
ZmrEXPA-09 | Zosmal17g00160.1 |scaffold-117 96.048 96.918 257 10,09 | 28532,78 35,04 stable KMZ75198.1
ZmrEXPA-10 | Zosmal36g00370.1 |scaffold-136 437.670 438.875 279 9,3 30189,08 28,61 stable KMZ74069.1
ZmrEXPA-11 | Zosmal55g00030.1 | scaffold-155 20.569 21.942 248 8,6 26639,76 24,94 stable KMZ73005.1
ZmrEXPA-12 | Zosmal96g00420.1 | scaffold-196 232.197 233.272 251 9,47 27120,81 23,23 stable KMZ70692.1
ZmrEXPA-13 | Zosma267g00290.1 | scaffold-267 114.653 115.672 286 6,57 29935,34 34,45 stable KMZ67476.1
ZmrEXPB-01 | Zosma3g00730.1 scaffold-3 416.648 417.699 258 9,66 28750,88 32,50 stable KMZ63592.1
ZmrEXPB-02 | Zosma8g01110.1 scaffold-8 855.315 856.896 266 8,93 29273,43 29,62 stable KMZ56965.1
ZmrEXPB-03 | Zosma85g00480.1 | scaffold-85 208.610 210.024 266 9,22 28667,13 25,18 stable KMZ57481.1
ZmrEXLA-01| Zosmalg02200.1 scaffold-1 1.676.170 1.677.392 264 8,62 28615,57 26,81 stable KMZ70244.1
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A. duranensis Genomunda Fiziksel
. Pozisyon Protein .. Kararh
EXP Adi Ncﬁ,IabG:;O;ndlven Bas.langlg: B:itis Uzu(:ﬁlgu pI Al\g::.lﬁll:l;g;) K?;?lﬁ(l;hk :'le;a NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
AdEXPA-01| XP_015948983.1 A0l 7.243.233 7.246.084 252 6,87 | 2729572 33,08 stable | XP_015948983.1
AdEXPA-02| XP_015967110.1 A0l 55.160.818 | 55.167.257 266 8,01 | 2862942 30,43 stable | XP_015967110.1
AdEXPA-03 | XP_015942841.1 A0l 105.965.953 | 105.968.222 252 8,45| 26724,03 34,16 stable | XP_015942841.1
AdEXPA-04 | XP_020990824.1 A02 1.142.713 1.147.648 253 8,95| 2821044 26,60 stable | XP_020990824.1
AdEXPA-05| XP_015950007.1 A02 73.904.827 | 73.907.398 210 9,58 | 23084,23 26,52 stable | XP_015950007.1
AdEXPA-06 | XP_015952249.1 A03 2.608.840 2.611.117 260 9,57 | 28333,40 39,33 stable | XP_015952249.1
AdEXPA-07 | XP_015953453.1 A03 18.656.855 18.658.951 254 8,20 | 28195,07 33,04 stable | XP_015953453.1
AdEXPA-08 | XP_015954129.1 A03 28.221.547 | 28.223.395 260 9,97| 28691,03 55,81 unstable | XP_015954129.1
AdEXPA-09 | XP_015956698.1 A03 122.812.131 | 122.815.290 323 6,65| 35009,68 54,20 unstable | XP_015956698.1
AdEXPA-10| XP_015956912.1 A03 126.498.778 | 126.500.605 249 9,28 | 26600,03 34,35 stable | XP_015956912.1
AdEXPA-11| XP_015960725.1 A04 79.284.548 | 79.288.152 259 9,35| 27763,56 25,92 stable | XP_015960725.1
AdEXPA-12| XP_015962748.1 A04 117.921.749 | 117.923.381 242 9,27| 2637471 32,88 stable | XP_015962748.1
AdEXPA-13| XP_015962303.2 A04 118.548.426 | 118.549.793 253 9,1 | 27538,61 13,09 stable | XP_015962303.2
AdEXPA-14 | XP_015964352.1 A05 12.551.936 | 12.555.716 264 9,06 | 28929,85 34,03 stable | XP_015964352.1
AdEXPA-15| XP_015965572.1 A05 52.840.093 | 52.842.934 250 9,34| 2682123 38,21 stable | XP_015965572.1
AdEXPA-16 | XP_015968756.1 A06 6.246.783 6.255.211 253 8,94 | 2795592 36,71 stable | XP_015968756.1
AdEXPA-17| XP_015968757.1 A06 6.246.783 6.255.211 253 9,31| 2773577 30,43 stable | XP_015968757.1
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AdEXPA-18 | XP_020980193.1 A06 17.802.656 17.804.120 298 9,33| 3221963 34,12 stable | XP_020980193.1
AdEXPA-19 | XP_015931509.1 A07 13.084.560 13.086.449 258 9,63| 27980,73 32,06 stable | XP_015931509.1
AdEXPA-20 | XP_015931782.1 A07 15.693.811 15.695.738 271 7,58 | 29212,10 37,07 stable | XP_015931782.1
AdEXPA-21 | XP_015931805.1 A07 17.973.618 17.975.772 254 8,12 2713057 29,33 stable | XP_015931805.1
AdEXPA-22 | XP_015933965.1 A0S 2.769.623 2.771.738 255 9,13| 27516,15 27,00 stable | XP_015933965.1
AdEXPA-23 | XP_015935646.1 A08 25.098.601 25.100.264 259 9,63| 28160,05 38,62 stable | XP_015935646.1
AdEXPA-24 | XP_015937805.1 A0S 49.306.244 49.307.719 251 8,67 | 2072720 33,07 stable | XP_015937805.1
AdEXPA-25 | XP_015939537.1 A09 20.338.205 20.340.440 256 9,26| 28100,99 33,79 stable | XP_015939537.1
AdEXPA-26 | XP_015945084.1 Al0 70.384.775 70.386.619 253 8,37| 26874,08 27,34 stable | XP_015945084.1
AdEXPA-27 | XP_015946123.1 A10 101.050.021 | 101.053.532 288 9,23 | 31501,89 36,39 stable | XP_015946123.1
AdEXPB-01 | XP_020992184.1 A02 85.280.456 85.283.586 265 8,54 | 28870,65 32,95 stable | XP_020992184.1
AdEXPB-02 | XP_015950837.2 A02 85.309.463 85.312.019 304 5,44 | 33260,66 37,74 stable | XP_015950837.2
AdEXPB-03 | XP_015953447.1 A03 18.677.107 18.681.204 268 7,54 2927133 34,09 stable | XP_015953447.1
AdEXPB-04 | XP_015936223.1 A0S 31.377.530 31.379.711 263 8,28 | 28762,88 30,27 stable | XP_015936223.1
AdEXLA-01 | XP_015952733.1 A01 32.814.173 32.816.032 263 8,6 | 2834752 36,88 stable | XP_015952733.1
AdEXLB-01 | XP_015957561.1 A0l 19.877.663 19.879.820 248 8,96| 2733439 29,30 stable | XP_015957561.1
AdEXLB-02 | XP_015960077.1 A0l 28.973.160 28.975.022 254 4,39 | 2732758 34,61 stable | XP_015960077.1
AdEXLB-03 | XP_015960847.1 A0l 32.683.345 32.686.338 251 5,07 | 2813748 35,64 stable | XP_015960847.1
AdEXLB-04 | XP_015961089.1 A01 32.814.173 32.816.032 253 6,92| 28296,10 30,89 stable | XP_015961089.1
AdEXLB-05 | XP_015960973.1 A0l 33.523.067 33.525.174 248 8,32| 26617,10 25,25 stable | XP_015960973.1
AdEXLB-06 | XP_020986675.1 A01 33.595.197 33.598.282 354 9,18 | 39321,83 34,47 stable | XP_020986675.1
AdEXLB-07 | XP_015963649.1 A05 4.844.594 4.846.178 250 5,31| 28024,67 31,69 stable | XP_015963649.1
AdEXLB-08 | XP_015963679.1 A05 5.216.362 5.219.655 257 4,42| 2808715 37,08 stable | XP_015963679.1
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A. ipaensis Genomunda Fiziksel
Pozisyon Protein .. Kararh
EXP Ad1 VTIEBTIzll?:I:OXIdl Bas.langlg: ]?itis Uzu(:ﬁlgu pI Al\g::.lﬁll:l;g;) K?;?lﬁ(l;hk :'le;a NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
AipEXPA-01 | XP_016200824.1 BO1 2.916.610 2.922.619 256 6,87 | 27598,07 35,34 stable | XP_016200824.1
AipEXPA-02 | XP_016175800.1 BO1 68.617.416 68.621.042 266 8,31 | 2855436 31,62 stable XP_016175800.1
AipEXPA-03 | XP_016192163.1 BO1 114.343.476 | 114.346.030 252 8,13 | 26614,82 32,53 stable | XP_016192163.1
AipEXPA-04 | XP_016183739.1 B02 85.481.586 85.484.201 260 9,6 28189,02 24,82 stable XP_016183739.1
AipEXPA-05| XP_016187785.1 B03 144.454 146.256 251 8,66 | 26573,03 29,83 stable XP_016187785.1
AipEXPA-06 | XP_020973501.1 B03 4.684.343 4.686.732 260 9,57 | 28333,40 39,33 stable | XP_020973501.1
AipEXPA-07 | XP_016193284.1 B03 21.159.840 21.162.041 254 8,29 | 28136,95 32,94 stable XP_016193284.1
AipEXPA-08 | XP_016193366.1 B0O3 30.897.282 30.899.557 260 10,01 | 2873597 55,19 unstable | XP_016193366.1
AipEXPA-09 | XP_016190918.1 B03 127.380.577 | 127.382.296 249 9,28 | 2652590 34,20 stable XP_016190918.1
AipEXPA-10| XP_016198410.1 B04 84.727.399 84.730.655 259 9,35 | 27763,56 25,92 stable | XP_016198410.1
AipEXPA-11| XP_016194296.1 B04 127.862.455 | 127.864.634 242 9,27 | 26346,66 33,19 stable | XP_016194296.1
AipEXPA-12 | XP_016196238.2 B04 128.506.998 | 128.508.435 257 9,22 | 28118,34 17,84 stable XP_016196238.2
AipEXPA-13 | XP_020978738.1 BO5 13.203.476 13.207.936 264 9,05 | 28863,84 34,06 stable | XP_020978738.1
AipEXPA-14 | XP_016202753.1 BO5 46.934.058 46.937.200 250 9,3 26795,19 39,17 stable XP_016202753.1
AipEXPA-15| XP_016204820.1 B06 249.437 250.405 264 9,25 | 28497,30 37,23 stable | XP_016204820.1
AIpEXPA-16 | XP_016207540.1 B06 10.770.860 10.771.882 253 9,26 | 28011,14 35,13 stable XP_016207540.1
AIpEXPA-17 | XP_016205664.1 B06 10.778.526 10.779.825 253 9,16 | 27677,63 31,01 stable XP_016205664.1
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AipEXPA-18 | XP_016206562.1 B06 69.151.213 69.153.086 284 9,39 | 3124344 26,01 stable XP_016206562.1
AipEXPA-19 | XP_016167031.1 B0O7 12.929.355 12.931.558 259 9,63 | 28045,83 31,79 stable XP_016167031.1
AipEXPA-20 | XP_016167185.1 BO7 16.373.667 16.375.844 271 7,58 | 29224,15 37,39 stable XP_016167185.1
AipEXPA-21 | XP_016166949.1 B0O7 19.460.289 19.462.760 254 8,12 | 27116,55 30,09 stable XP_016166949.1
AipEXPA-22 | XP_016167376.1 BO7 101.040.640 | 101.043.121 255 9,13 | 27516,15 27,00 stable XP_016167376.1
AipEXPA-23 | XP_016169989.1 B0O8 2.626.073 2.627.731 259 9,63 | 28174,07 36,92 stable XP_016169989.1
AipEXPA-24 | XP_016172297.1 B09 2.014.353 2.016.144 253 8.9 28197,50 25,33 stable XP_016172297.1
AipEXPA-25 | XP_016175270.1 B09 25.615.114 25.617.439 255 9,17 | 27914,77 33,88 stable XP_016175270.1
AipEXPA-26 | XP_016181153.1 B10 98.128.392 98.130.656 253 8,37 | 26888,10 27,49 stable XP_016181153.1
AipEXPA-27 | XP_016180319.1 B10 126.668.898 | 126.672.443 241 9,17 | 26071,36 35,10 stable XP_016180319.1
AipEXPB-01 | XP_016186083.1 B02 97.754.515 97.758.446 277 6,52 | 29966,26 46,22 unstable | XP_016186083.1
AipEXPB-02 | XP_016186643.1 B02 97.858.406 97.862.599 269 4,95 | 29016,59 38,72 stable XP_016186643.1
AipEXPB-03 | XP_016188300.1 B03 21.192.947 21.196.938 268 7,54 | 29253,36 33,48 stable XP_016188300.1
AipEXPB-04 | XP_016162584.1 B06 125.844.414 | 125.847.361 278 4,88 | 29567,09 37,39 stable XP_016162584.1
AipEXPB-05 | XP_016171516.1 BO8 9.423.514 9.425.648 263 847 | 28705,81 31,63 stable XP_016171516.1
AIpEXLA-01 | XP_016187884.1 B03 10.636.893 10.638.953 263 8,77 | 28529,69 37,90 stable XP_016187884.1
AipEXLB-01 | XP_016174662.1 BO1 25.874.788 25.876.629 248 8.3 27290,03 32,34 stable XP_016174662.1
AipEXLB-02 | XP_016186850.1 BO1 35.079.881 35.081.746 254 4,44 | 27333,58 33,79 stable XP_016186850.1
AipEXLB-03 | XP_016175086.1 BO1 39.560.907 39.563.377 202 4,84 | 22841,35 34,27 stable XP_016175086.1
AipEXLB-04 | XP_016175097.1 BO1 39.632.403 39.636.302 253 6,87 | 28304,10 30,71 stable XP_016175097.1
AipEXLB-05 | XP_020976206.1 BO1 40.599.356 40.601.471 249 8,53 | 26730,22 28,28 stable XP_020976206.1
AipEXLB-06 | XP_016175121.1 BO1 40.619.337 40.623.093 254 9,17 | 28131,21 35,08 stable XP_016175121.1
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AipEXLB-07

XP_016201487.1

BO5

4.927.531

4.929.114

250

5,51

28008,71

31,60

stable

XP_016201487.1

AipEXLB-08

XP_016199051.1

B0O5

5.327.979

5.330.358

257

4,27

28042,01

38,65

stable

XP_016199051.1
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A. occidentale Genomunda Fiziksel
Pozisyon Protein Kararh
EXP Adi Phytozome Genom Veri Baglangic Bitis Uzunlugu pl l\ilolekiiler Ka.lrarsu.hk . NCBI
Tabam Ad Kromozom | Pozisyonu Pozisyonu (aa) Agirhik (Da) indeksi Kararsiz Adi
(bp) (bp)

AocEXPA-01| Anaoc.0001s0230.1.p scaffold-1 1.336.668 1.337.848 253 8,06 27491,00 28,31 Stable None
AocEXPA-02 | Anaoc.0001s0373.1.p scaffold-1 2.149.971 2.151.788 137 11,63 15286,59 24,60 Stable None
AocEXPA-03 | Anaoc.0001s0629.1.p scaffold-1 3.596.119 3.598.186 293 8,77 32695,13 37,80 Stable None
AocEXPA-04 | Anaoc.0002s50253.1.p scaffold-2 3.035.385 3.036.305 278 9,16 29736,63 32,71 Stable None
AocEXPA-05| Anaoc.0002s1771.1.p scaffold-2 18.371.816 18.372.763 315 5,94 34730,38 39,12 Stable None
AocEXPA-06 | Anaoc.0003s1214.1.p scaffold-3 8.049.619 8.051.356 254 6,22 28184,09 39,60 Stable None
AocEXPA-07| Anaoc.0003s1214.2.p scaffold-3 8.049.619 8.051.356 229 8,35 25553,11 35,57 Stable None
AocEXPA-08 | Anaoc.0003s1214.3.p scaffold-3 8.049.619 8.051.356 184 8,43 20604,51 39,12 Stable None
AocEXPA-09 | Anaoc.0004s0617.1.p scaffold-4 9.273.256 9.275.732 249 8,91 26376,73 26,92 Stable None
AocEXPA-10| Anaoc.0004s1485.1.p scaffold-4 15.916.464 15.918.375 249 8,43 26892,17 32,98 Stable None
AocEXPA-11| Anaoc.0005s0894.1.p scaffold-5 11.546.922 11.548.406 246 8,78 26090,30 24,64 Stable None
AocEXPA-12| Anaoc.0005s1833.1.p scaffold-5 17.527.308 17.528.811 247 8,96 26283,52 37,61 Stable None
AocEXPA-13| Anaoc.0007s1052.1.p scaffold-7 14.987.958 14.989.066 206 8,59 22359,18 32,32 Stable None
AocEXPA-14 | Anaoc.000850966.1.p scaffold-8 6.289.570 6.291.174 279 9,38 30340,62 35,37 Stable None
AocEXPA-15| Anaoc.0008s1294.1.p scaffold-8 10.916.738 10.917.865 250 9,21 27861,63 32,73 Stable None
AocEXPA-16 | Anaoc.0009s0069.1.p scaffold-9 453.158 455.239 257 8,34 27646,18 28,09 Stable None
AocEXPA-17| Anaoc.0010s0934.1.p scaffold-10 11.760.475 11.762.968 260 9,67 28271,33 41,13 unstable None
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AocEXPA-18 | Anaoc.0010s1294.1.p | scaffold-10 | 14.382.614 14.386.282 265 8,39 28890,76 36,16 Stable None
AocEXPA-19 | Anaoc.0011s0802.1.p | scaffold-11 | 4.825.351 4.827.723 258 9,22 27995,77 28,29 Stable None
AocEXPA-20 | Anaoc.0014s1188.1.p | scaffold-14 | 12.172.532 12.173.906 244 9,33 27515,99 38,05 Stable None
AocEXPA-21| Anaoc.0014s1190.1.p | scaffold-14 | 12.187.810 12.189.176 213 9,19 24037,21 44,67 unstable None
AocEXPA-22 | Anaoc.0014s1192.1.p | scaffold-14 | 12.203.148 12.204.522 244 9,17 27539,97 40,70 unstable None
AocEXPA-23 | Anaoc.0015s0449.1.p | scaffold-15 | 9.893.806 9.894.700 265 8,67 28709,55 25,12 Stable None
AocEXPA-24 | Anaoc.0016s1014.1.p | scaffold-16 | 6.507.952 6.509.253 252 8,36 27010,28 34,89 Stable None
AocEXPA-25| Anaoc.0016s1152.1.p | scaffold-16 | 7.399.029 7.400.541 258 9,34 27913,72 31,59 Stable None
AocEXPA-26 | Anaoc.0018s0932.1.p | scaffold-18 | 11.577.696 11.578.833 190 5,76 20800,46 26,47 Stable None
AocEXPA-27| Anaoc.0018s0998.1.p | scaffold-18 | 11.929.949 11.932.203 228 9,07 24785,73 38,81 Stable None
AocEXPA-28 | Anaoc.0020s0184.1.p | scaffold-20 | 5.229.100 5.232.050 262 9,55 28281,23 28,76 Stable None
AocEXPA-29 | Anaoc.0020s0582.1.p | scaffold-20 | 9.304.756 9.305.750 262 9,36 28993,06 41,24 unstable None
AocEXPA-30 | Anaoc.0931s0002.1.p | contig-931 3.147 4.063 239 7,54 25687,99 30,64 Stable None
AocEXPA-31 | Anaoc.1067s0001.1.p | contig-1067 2.267 3.068 202 8,71 22042,12 27,86 Stable None
AocEXPA-32 | Anaoc.1081s0001.1.p | contig-1081 418 1.432 236 9,27 26337,70 28,69 Stable None
AocEXPA-33 | Anaoc.1091s0001.1.p | contig-1091 1.056 3.144 137 11,76 | 15345,72 30,93 Stable None
AocEXPA-34 | Anaoc.1114s0004.1.p | contig-1114 24.772 26.270 243 9,95 26628,61 41,95 unstable None
AocEXPA-35| Anaoc.1544s0001.1.p | contig-1544 364 1.306 216 5,16 23726,48 34,79 Stable None
AocEXPB-01 | Anaoc.0002s2200.1.p | scaffold-2 | 20.806.263 20.807.643 274 4,66 29034,52 40,62 unstable None
AocEXPB-02 | Anaoc.0006s0711.1.p | scaffold-6 11.856.223 11.858.268 278 8,79 30628,98 32,50 Stable None
AocEXPB-03 | Anaoc.0006s0711.2.p | scaffold-6 11.856.223 11.858.268 266 9,07 29283.,45 32,35 Stable None
AocEXPB-04 | Anaoc.0014s0554.1.p | scaffold-14 | 8.301.511 8.303.660 265 8,79 29170,31 23,13 Stable None
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AocEXPB-05 | Anaoc.0014s0554.2.p | scaffold-14 8.302.307 8.303.663 214 6,97 23628,02 27,11 Stable None
AocEXPB-06 | Anaoc.0018s0415.1.p | scaffold-18 3.253.350 3.254.537 268 4,97 28288,68 49,53 unstable None
AocEXLA-01| Anaoc.0003s1264.1.p | scaffold-3 8.365.046 8.367.113 300 8,81 33086,35 35,49 Stable None
AocEXLB-01| Anaoc.0002s1456.1.p | scaffold-2 16.674.621 16.676.102 254 5,2 27784,13 34,07 Stable None
AocEXLB-02 | Anaoc.0015s0414.1.p | scaffold-15 | 8.938.283 8.939.801 251 5,94 27927,75 38,28 Stable None
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A. officinalis Genomunda Fiziksel | protei
Pozisyon .. Kararh
Phytozome Genom Veri Tabani - " Molekiile Kararsizl | veya
EXP Ad1 Baslangi¢ Bitis Uzunl | pI r Agirhk . . NCBI Ad1
Ad1 Krom . q - 1k indeksi | Kararsi
ozom Pozisyonu Pozisyonu ugu (Da) 2
(bp) (bp) (aa)
AofEXPA-01 | evm.model.AsparagusV1_01.1210 | V1_01 | 26.778.453 26.779.705 258 8,93 | 28102,78 31,61 stable | XP_020243584.1
AofEXPA-02 | evm.model.AsparagusV1_03.10 | V1_03 324.549 325.619 247 9,56 | 25778,90 34,98 stable | XP_020255474.1
AofEXPA-03 | evm.model.AsparagusV1_03.1682 | V1_03 | 38.853.000 38.854.709 287 8,69 | 30770,63 39,10 stable ONK75436.1
AofEXPA-04 | evm.model.AsparagusV1_04.766 | V1_04| 19.176.465 19.192.854 523 8,63 | 58171,23 37,88 stable ONK71356.1
AofEXPA-05 | evm.model.AsparagusV1_04.2424 | V1_04 | 90.044.430 90.047.164 275 9,46 | 30010,13 31,02 stable ONK72868.1
AofEXPA-06 | evm.model.AsparagusV1_07.179 | V1_07 | 4.457.698 4.459.486 200 9,94 | 21915,74 54,84 unstable | ONK62238.1
AofEXPA-07 | evm.model. AsparagusV1_07.547 | V1_07 | 14.200.772 14.201.950 159 9,72 | 17309,60 22,28 stable ONKG62568.1
AofEXPA-08 | evm.model.AsparagusV1_07.803 | V1_07 | 22.132.545 22.133.956 227 9,08 | 24211,06 28,41 stable ONK62777.1
AofEXPA-09 | evm.model.AsparagusV1_07.1041 | V1_07 | 30.278.324 30.279.376 259 8,72 | 27831,37 35,78 stable ONK63006.1
AofEXPA-10 | evm.model.AsparagusV1_08.193 | V1_08 | 2.918.088 2.919.608 241 8,76 | 26151,39 29,58 stable | XP_020241879.1
AofEXPA-11 | evm.model.AsparagusV1_08.3365 | V1_08 | 126.445.918 | 126.455.256 | 465 7,43 | 50890,09 28,41 stable ONKG61794.1
AofEXPB-01 | evm.model. AsparagusV1_04.3276 | V1_04 | 136.020.565 | 136.025.121 207 | 10,25 | 23130,73 56,80 unstable | ONK73547.1
AofEXPB-02 | evm.model.AsparagusV1_04.3450 | V1_04 | 141.918.503 | 141.921.540 | 203 9,23 | 22467,69 46,15 unstable | ONK73714.1
AofEXPB-03 | evm.model.AsparagusV1_10.622 | V1_10| 14.203.505 14.206.002 175 8,5 18291,62 29,01 stable ONK56292.1
AofEXPB-04 | evm.model.AsparagusV1_10.675 | V1_10| 16.033.783 16.036.313 264 5,05 | 27422,70 45,29 unstable | ONKS56317.1
AofEXLB-01 | evm.model.AsparagusV1_04.1290 | V1_04 | 35.853.734 35.855.811 253 4,25 | 26944,94 33,39 stable | XP_020260899.1
AofEXLB-02 | evm.model. AsparagusV1_10.322 | V1_10| 4.779.920 4.791.922 846 6,05 | 93333,88 40,89 unstable | ONKS56011.1
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B. sylavaticum Genomunda Fiziksel

Pozisyon Protein Kararh
EXP Adi Phyt(?zome Genom Baslangig Bitis Uzunluga | pI l\ilolekiiler Ké'll‘al‘SlZ.llk . NCBI
Veri Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) Agirhik (Da) indeksi Kararsiz Adi
(bp) (bp)

BsyEXPA-01 | BrasylG141400.1.p Chr01 10.628.749 10.630.545 252 6,25| 26547,50 35,39 stable None
BsyEXPA-02| BrasylG378400.1.p Chr01 32.341.327 32.342.894 246 8,13 | 25613,82 33,52 stable None
BsyEXPA-03 | Brasyl1G412700.1.p Chr01 35.563.829 35.565.104 255 6,53 27000,04 44,04 unstable None
BsyEXPA-04| Brasy1G412800.1.p Chr01 35.567.076 35.568.386 253 9,66 | 27029,65 42,32 unstable None
BsyEXPA-05| Brasy2G067600.1.p Chr02 4.945.586 4.947.393 255 8,69 26994,19 37,65 stable None
BsyEXPA-06 | Brasy2G067900.1.p Chr02 4.965.610 4.966.960 255 8,31 | 27233,76 22,44 stable None
BsyEXPA-07 | Brasy2G068000.1.p Chr02 4.968.917 4.970.410 262 9,31 | 27482,87 45,83 unstable None
BsyEXPA-08 | Brasy3G054200.2.p Chr03 4.606.017 4.607.501 245 9,81 | 25690,06 43,70 unstable None
BsyEXPA-09 | Brasy3G072100.1.p Chr03 6.365.169 6.366.146 255 8,4 27149,83 25,24 stable None
BsyEXPA-10| Brasy3G104700.1.p Chr03 8.961.497 8.963.444 259 9,1 27941,88 32,33 stable None
BsyEXPA-11| Brasy3G161300.1.p Chr03 14.794.239 14.795.282 255 6,51 | 27187,76 29,20 stable None
BsyEXPA-12| Brasy3G161400.1.p Chr03 14.805.161 14.807.217 253 6,68 27072,58 34,19 stable None
BsyEXPA-13| Brasy3G161500.1.p Chr03 14.808.013 14.809.328 253 8,04| 27295,84 26,55 stable None
BsyEXPA-14| Brasy3G347300.1.p Chr03 29.910.749 29.911.648 274 8,39 29809,01 27,84 stable None
BsyEXPA-15| Brasy4G110700.1.p Chr04 9.256.727 9.257.630 269 8,76 | 28450,33 28,29 stable None
BsyEXPA-16| Brasy4G266400.1.p Chr04 24912914 24.916.514 260 8,35| 28000,82 27,53 stable None
BsyEXPA-17| Brasy4G266700.1.p Chr04 24.927.817 24.929.281 259 9,19 27808,78 30,63 stable None
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BsyEXPA-18 | Brasy4G266900.1.p Chr04 24.962.770 | 24.965.270 282 9,52 30626,85 38,62 stable None
BsyEXPA-19 | Brasy5G396300.1.p Chr05 37.807.139 | 37.810.797 270 9,28 29170,11 47,86 unstable None
BsyEXPA-20 | Brasy7G006300.1.p Chr07 470.000 471.513 292 8,69 30690,74 40,26 unstable None
BsyEXPA-21 | Brasy7G166300.1.p Chr07 16.322.400 16.325.360 340 9,2 37205,33 44,10 unstable None
BsyEXPA-22 | Brasy8G244300.1.p Chr08 23.758.754 | 23.760.169 254 8,8 27642,22 28,41 stable None
BsyEXPA-23 | Brasy9G273900.1.p Chr09 24.985.312 | 24.988.916 300 8,7 32331,05 35,11 stable None
BsyEXPA-24 | Brasy9G282600.1.p Chr09 25.644.878 | 25.646.744 353 9,78 | 36878,94 52,32 unstable None
BsyEXPA-25| BrasyJ014700.1.p |Segkk253_quiver 44.529 45.928 261 8,85 | 27795,22 44,66 unstable None
BsyEXPA-26 | BrasyJ092200.1.p | Segkk858_quiver 37.463 39.548 251 8,34| 26539,70 35,15 stable None
BsyEXPB-01 | Brasy1G069600.1.p Chr01 4.903.172 4.906.896 267 9.4 27831,54 38,45 stable None
BsyEXPB-02 | Brasy1G069800.1.p Chr01 4.908.949 4.910.277 262 6,39 26607,02 27,47 stable None
BsyEXPB-03 | Brasy2G013600.1.p Chr02 950.991 953.463 273 9,21| 29767,03 44,86 unstable None
BsyEXPB-04 | Brasy2G013700.1.p Chr02 956.696 959.325 314 5,39 3349258 43,44 unstable None
BsyEXPB-05 | Brasy2G020200.1.p Chr02 1.548.486 1.549.295 269 5,67| 28768,39 33,72 stable None
BsyEXPB-06 | Brasy2G262200.1.p Chr02 23.836.005 | 23.837.778 368 4,63 3927255 32,20 stable None
BsyEXPB-07 | Brasy3G207600.1.p Chr03 19.362.960 19.364.418 266 9,07 28874,59 34,07 stable None
BsyEXPB-08 | Brasy3G211300.1.p Chr03 19.696.418 19.698.039 268 6,41 29215,86 34,64 stable None
BsyEXPB-09 | Brasy3G211400.1.p Chr03 19.700.237 19.701.590 269 7,59 29389,17 38,56 stable None
BsyEXPB-10 | Brasy3G211500.1.p Chr03 19.703.309 19.704.883 273 8,82| 2992546 30,35 stable None
BsyEXPB-11 | Brasy3G211600.1.p Chr03 19.707.696 19.709.382 267 9,48 29266,23 38,13 stable None
BsyEXPB-12 | Brasy3G211700.1.p Chr03 19.713.469 19.715.118 262 9,45| 28673,57 36,25 stable None
BsyEXPB-13 | Brasy3G211800.1.p Chr03 19.718.894 19.720.947 268 5,35| 28852,38 24,27 stable None
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BsyEXPB-14 | Brasy3G211900.1.p Chr03 19.732.724 19.735.547 284 6,31 31102,97 26,43 stable None
BsyEXPB-15 | Brasy4G196500.1.p Chr04 17.337.805 17.339.528 268 6,87 | 28068,73 39,40 stable None
BsyEXPB-16 | Brasy4G196600.1.p Chr04 17.344.233 17.345.977 288 9,61 30072,41 43,71 unstable None
BsyEXPB-17 | Brasy4G196700.1.p Chr04 17.357.940 17.359.685 293 8,75| 30630,77 35,65 stable None
BsyEXPB-18 | Brasy4G311700.1.p Chr04 28.926.798 | 28.931.019 272 8,98 | 28732,81 26,97 stable None
BsyEXPB-19 | Brasy5G003300.1.p Chr05 283.556 284.359 267 8,51 | 28958,07 26,25 stable None
BsyEXPB-20 | Brasy5G441600.1.p Chr05 41.256.775 | 41.258.134 255 9,12| 27885,13 44,17 unstable None
BsyEXPB-21 | Brasy5G448300.1.p Chr05 41.865.553 | 41.866.705 266 7,45| 27657,18 45,07 unstable None
BsyEXPB-22 | Brasy5G448400.1.p Chr05 41.889.481 | 41.890.607 250 7,49 | 25730,06 38,18 stable None
BsyEXPB-23 | Brasy8G210200.1.p Chr08 20.217.208 | 20.218.572 268 8,58 | 29124,31 37,47 stable None
BsyEXPB-24 | Brasy9G223500.1.p Chr09 20.400.879 | 20.405.212 271 8,51 | 2843945 26,77 stable None
BsyEXPB-25 | Brasy9G223500.2.p Chr09 20.402.279 | 20.405.220 199 9,1 2134745 29,03 stable None
BsyEXPB-26 | Brasy9G242300.1.p Chr09 22.060.849 | 22.062.024 262 8,65| 2745424 34,88 stable None
BsyEXLA-01 | Brasy2G047100.1.p Chr02 3.318.995 3.321.708 269 6,81 28512,40 35,98 stable None
BsyEXLA-02 | Brasy2G047200.1.p Chr02 3.322.116 3.324.686 269 9,25| 28851,07 36,39 stable None
BsyEXLA-03 | Brasy2G047200.2.p Chr02 3.322.791 3.324.686 188 9,56 20777,82 31,32 stable None
BsyEXLA-04 | Brasy3G201200.1.p Chr03 18.705.887 18.708.540 300 8,93 | 31368,44 42,53 unstable None
BsyEXLA-05 | Brasy6G156200.1.p Chr06 12.785.855 12.788.840 273 8,98 | 29682,15 44,95 unstable None
BsyEXLA-06 | Brasy7G220800.1.p Chr07 21.104.597 | 21.105.673 313 6,93 | 32804,81 58,22 unstable None
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EK A.46 C. arietinum’a ait TabloS1

C. arietinum Genomunda Fiziksel

Phytozome Pozisyon Protein Molekiiler | Kararsizhk Kararh
EXP Ad1 Genom Veri Bas.langlg: ]?itis Uzunlugu | pl Agrlik (Da) indeksi veya NCBI Adi
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
CarEXPA-01 Ca_02620 Cal 11.336.495 11.337.838 257 9,57 28324,25 39,41 stable XP_004486999.1
CarEXPA-02 Ca_10508 Ca2 3.509.229 3.510.575 230 9,22 25088,10 37,01 stable XP_004489402.1
CarEXPA-03 Ca_18084 Ca2 12.630.237 12.632.046 248 9,32 26601,92 34,26 stable NP_001266116.1
CarEXPA-04 Ca_15654 Ca2 27.334.559 27.336.140 201 9,17 21768,49 28,25 stable XP_004490713.1
CarEXPA-05 Ca_14386 Ca2 28.154.667 28.156.843 272 8,89 | 29751,75 45,80 unstable | XP_004490781.1
CarEXPA-06 Ca_16103 Ca2 29.897.337 29.899.071 260 9,48 28192,00 37,54 stable XP_004490888.1
CarEXPA-07 Ca_22377 Ca3 4.220.576 4.222.285 245 9,37| 26459,73 34,28 stable NP_001266044.1
CarEXPA-08 Ca_21133 Ca3 18.005.002 18.007.745 258 9,76 | 27888,69 30,16 stable XP_004492358.1
CarEXPA-09 Ca_01059 Ca3 37.255.312 37.257.536 255 9,33 28144,17 40,17 unstable | XP_004494489.1
CarEXPA-10 Ca_03574 Cad 6.712.370 6.714.327 255 9,33 27845,97 34,94 stable XP_004495836.1
CarEXPA-11 Ca_20760 Cad 48.926.797 48.928.158 255 9,05| 27796,48 34,00 stable XP_004499303.1
CarEXPA-12 Ca_08945 Ca5 26.802.610 | 26.804.658 235 811| 25301,13 31,26 stable NP_001265970.1
CarEXPA-13 Ca_04109 Ca5 46.523.240 | 46.524.813 250 8,63| 26753,90 30,68 stable XP_004502832.1
CarEXPA-14 Ca_13256 Ca6 290.282 291.808 283 6,43 30548,60 47,50 unstable | XP_004503092.1
CarEXPA-15 Ca_16377 Ca6 20.556.916 20.557.895 248 9,07| 26628,88 29,58 stable NP_001266033.1
CarEXPA-16 Ca_16682 Ca6 26.405.103 26.407.452 257 9,63| 28114,03 36,62 stable XP_004505858.1
CarEXPA-17 Ca_15754 Ca7 45.820.254 | 45.821.818 250 6,28 | 27366,17 22,75 stable XP_012574300.1
CarEXPA-18 Ca_02397 Ca8 2.054.695 2.056.627 222 9,67| 24415,99 28,33 stable XP_027193366.1
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CarEXPA-19 Ca_25291 scaffold369 36.407 37.648 245 5,01 27399,11 27,18 stable XP_004514099.2
CarEXPA-20 Ca_25295 scaffold369 100.670 102.074 247 5,03| 27521,34 26,56 stable XP_004514103.2
CarEXPA-21 Ca_21175 scaffold484 183.563 186.146 254 9,1 28245,40 46,92 unstable | XP_012575306.1
CarEXPA-22 Ca_23288 scaffold537 223.806 225.700 251 8,5 27807,83 36,10 stable XP_004514456.1
CarEXPA-23 Ca_08727 scaffold1348_1| 393.568 395.145 263 9,16 28693,75 27,87 stable XP_004515786.1
CarEXPA-24 Ca_28193 scaffold5674 13.520 16.660 248 8.4 26443,72 32,37 stable XP_004517024.1
CarEXPA-25 Ca_27312 C11180336 13.590 15.850 285 8,69 31094,30 32,23 stable XP_004517307.1
CarEXPB-01 Ca_02806 Cal 9.850.175 | 9.851.694 272 5,06 29109,60 50,23 unstable | XP_004486758.1
CarEXPB-02 Ca_14086 Cal 13.233.018 | 13.235.542 258 8,06 28021,81 37,66 stable XP_004487295.1
CarEXPB-03 Ca_23286 scaffold537 207.041 210.077 264 831 | 28716,84 27,14 stable XP_004514453.1
CarEXPB-04 Ca_25510 scaffold1804 89.248 91.708 275 5,21 2947498 49,51 unstable | XP_004516288.1
CarEXPB-05 Ca_25511 scaffold1804 117.142 118.801 273 8,62 29141,10 35,60 stable XP_004516289.1
CarEXPB-06 Ca_25515 scaffold1804 233.878 235.211 194 8,64 21008,90 32,76 stable XP_004516292.1
CarEXPB-07 Ca_25516 scaffold1804 288.230 289.870 271 8,48 | 28804,67 41,13 unstable | XP_027186907.1
CarEXLA-01 Ca_11127 Cab 23.297.233 | 23.299.076 260 7,99 | 28438,28 37,37 stable XP_004505673.1
CarEXLB-01 Ca_12821 Ca7 10.641.297 | 10.642.830 254 4,4 27385,54 37,90 stable XP_004508990.1
CarEXLB-02 Ca_02311 Ca8 2.678.498 | 2.680.771 251 547 27908,53 26,59 stable XP_004511738.1




60¢

EK A.47 C. quinoa’ya ait TabloS1

C. quinoa Genomunda Fiziksel Pozisyon
EXP Adi (I}’:lz’(::)lf%néil Baslangi¢ Bitig le:ﬁ:gu pi | Molekiller | Kararsizhk K::;:h NCBI Adi
Tabami Adi Kromozom | Pozisyonu | Pozisyonu (an) Agirhk (Da) | indeksi Kararsiz
(bp) (bp)
CqEXPA-01| AUR62013196 | Scaffold-1040| 3.085.109 3.087.218 262 4,92 29042,67 37,78 stable XP_021714023.1
CqEXPA-02| AUR62043276 | Scaffold-1045 133.157 135.581 258 9,16 | 28137,90 33,00 stable XP_021714793.1
CqEXPA-03| AUR62005814 | Scaffold-1214| 8.551.728 8.553.916 242 9,45| 26150,48 33,25 stable XP_021746927.1
CqEXPA-04| AUR62010206 | Scaffold-1257| 2.631.895 2.634.077 262 5,01 29121,77 42,51 unstable | XP_021753284.1
CqEXPA-05| AUR62010561 Scaffold-1280| 3.515.072 3.516.429 247 945 | 27015,71 21,48 stable XP_021753755.1
CqEXPA-06| AUR62010562 | Scaffold-1280| 3.533.382 3.534.948 253 9,4 27660,61 19,95 stable XP_021753853.1
CqEXPA-07| AUR62010563 | Scaffold-1280| 3.573.022 3.574.316 216 9,51 23767,03 25,91 stable XP_021735776.1
CqEXPA-08 | AUR62034258 | Scaffold-1337| 1.404.944 1.407.070 239 10,2 26572,23 54,77 unstable | XP_021754778.1
CqEXPA-09 | AUR62013907 | Scaffold-1412| 4.332.175 4.333.196 254 9,36| 27626,44 29,13 stable XP_021756182.1
CqEXPA-10| AUR62013908 | Scaffold-1412| 4.338.014 4.339.381 257 9,3 27725,47 26,54 stable XP_021756183.1
CqEXPA-11 AUR62013909 | Scaffold-1412| 4.353.520 4.354.952 259 9,49 | 28188,08 22,95 stable XP_021756210.1
CqEXPA-12| AUR62013910 | Scaffold-1412| 4.417.891 4.419.023 273 9,17 29920,06 31,15 stable XP_021756580.1
CqEXPA-13| AUR62024921 Scaffold-1516| 2.810.366 2.812.382 252 8,78 | 26929,19 30,79 stable XP_021758210.1
CqEXPA-14| AUR62024923 | Scaffold-1516| 2.825.301 2.827.589 249 6,03| 26512,67 27,34 stable XP_021758212.1
CqEXPA-15| AUR62024925 Scaffold-1516| 2.844.120 2.846.119 251 8,37 26721,98 28,86 stable XP_021758213.1
CqEXPA-16| AUR62025807 | Scaffold-1534| 6.775.914 6.781.721 282 8,79 30531,57 20,32 stable XP_021759263.1
CqEXPA-17| AUR62021584 | Scaffold-1675 816.175 818.303 258 8,94 | 28689,65 25,83 stable XP_021761378.1
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CqEXPA-18 | AUR62021586 Scaffold-1675 831.797 833.222 244 5,61 | 26613,25 22,95 stable XP_021761379.1
CqEXPA-19 | AUR62021662 Scaffold-1675 | 2.085.310 | 2.087.637 251 9,2 | 26862,21 35,88 stable XP_021761608.1
CqEXPA-20 | AUR62018602 Scaffold-1817 78.031 79.859 319 5,7 | 3464729 30,48 stable XP_021765458.1
CqEXPA-21 | AUR62018603 Scaffold-1817 82.141 83.817 256 5,89 | 28012,22 25,40 stable XP_021765459.1
CqEXPA-22 | AUR62018604 Scaffold-1817 135.486 137.794 286 5,93 | 31801,16 32,91 stable XP_021765460.1
CqEXPA-23 | AUR62007383 Scaffold-1971 | 4.732.943 | 4.734.435 289 6,08 | 32038,42 31,25 stable XP_021768307.1
CqEXPA-24 | AUR62007384 Scaffold-1971 | 4.736.286 | 4.738.021 256 5,88 | 28014.42 25,44 stable XP_021767848.1
CqEXPA-25| AUR62007385 Scaffold-1971 | 4.741.753 | 4.743.448 335 5,65 | 36699,42 30,86 stable XP_021767849.1
CqEXPA-26 | AUR62012104 Scaffold-1995 407.637 410.473 258 9,65 | 27907,89 43,43 stable XP_021769005.1
CqEXPA-27 | AUR62018280 Scaffold-2048 | 9.673.578 | 9.675.104 257 9,17 | 27989,60 27,52 stable XP_021771071.1
CqEXPA-28 | AUR62018281 Scaffold-2048 | 9.691.464 | 9.692.995 259 9,58 | 28020,90 20,51 stable XP_021771072.1
CqEXPA-29 | AUR62018282 Scaffold-2048 | 9.708.096 | 9.709.768 257 9,2 | 27795,56 24,89 stable XP_021771074.1
CqEXPA-30| AUR62018283 Scaffold-2048 | 9.714.512 | 9.715.534 257 9,3 28026,90 28,61 stable XP_021771073.1
CqEXPA-31 | AUR62018284 Scaffold-2048 | 9.735.183 | 9.736.639 259 9,28 | 28128,04 26,64 stable XP_021770748.1
CqEXPA-32 | AUR62026939 Scaffold-2185 | 4.342.664 | 4.344.504 258 9,17 | 2812494 32,36 stable XP_021774555.1
CqEXPA-33 | AUR62009564 Scaffold-2493 | 1.061.156 | 1.063.873 260 9,66 | 28363,25 34,59 stable XP_021716136.1
CqEXPA-34| AUR62007934 Scaffold-2646 | 6.488.186 | 6.489.963 251 8,32 | 2804897 22,68 stable XP_021718409.1
CqEXPA-35| AUR62001349 Scaffold-2716 | 3.409.682 | 3.415.100 358 747 | 3971724 41,39 unstable | XP_021720317.1
CqEXPA-36 | AUR62001776 Scaffold-2716 | 8.314.932 | 8.317.363 262 9,66 | 28564,50 37,49 stable XP_021720842.1
CqEXPA-37 | AUR62029377 Scaffold-2939 | 2.572.964 | 2.584.590 425 9,12 | 46993,15 62,21 unstable | XP_021726118.1
CqEXPA-38 | AUR62008431 Scaffold-3422 | 4.483.231 4.486.047 251 9,06 | 26868,17 35,40 stable XP_021733863.1




11¢

EK A.47°nin devami

CqEXPA-39 | AUR62008506 Scaffold-3422 | 5.687.457 | 5.695.603 410 7.4 | 45205,37 25,36 stable XP_021734099.1
CqEXPA-40 | AUR62017326 Scaffold-3489 | 2.012.525 | 2.014.080 248 9,53 | 27129,74 22,42 stable XP_021735776.1
CqEXPA-41 | AUR62017327 Scaffold-3489 | 2.024.786 | 2.026.430 262 9,41 | 28691,72 21,70 stable XP_021735695.1
CqEXPA-42 | AUR62017328 Scaffold-3489 | 2.030.467 | 2.031.793 247 9,56 | 27088,77 20,96 stable XP_021735777.1
CqEXPA-43 | AUR62030621 Scaffold-3631 | 1.319.290 | 1.321.555 251 8,02 | 26688,92 28,92 stable XP_021737940.1
CqEXPA-44 | AUR62030622 Scaffold-3631 | 1.322.260 | 1.325.989 227 5,89 | 24276,95 27,82 stable XP_021737941.1
CqEXPA-45| AUR62030623 Scaffold-3631 | 1.329.467 1.331.306 252 8,61 | 26912,16 31,61 stable XP_021737942.1
CqEXPA-46 | AUR62032807 Scaffold-3751 486.520 488.842 248 9.4 | 26816,15 34,66 stable XP_021739935.1
CqEXPA-47 | AUR62004766 Scaffold-3820 | 1.817.009 | 1.822.285 226 891 | 24418,80 30,27 stable XP_021742047.1
CqEXPA-48 | AUR62037485 Scaffold-4036 451.067 458.683 295 9,04 | 31916,74 33,84 stable XP_021745189.1
CqEXPA-49 | AUR62039364 Scaffold-4317 78.773 81.607 258 9,68 | 27950,96 43,64 unstable | XP_021749542.1
CqEXPB-01 | AUR62038960 Scaffold-1059 | 2.132.079 | 2.142.555 265 8,88 | 28608,66 27,94 stable XP_021715815.1
CqEXPB-02 | AUR62039969 Scaffold-1360 218.951 225.264 271 5,22 | 28611.,82 26,50 stable XP_021755321.1
CqEXPB-03 | AUR62013691 Scaffold-1412 899.249 900.928 270 4,83 | 2945891 31,54 stable XP_021756164.1
CqEXPB-04 | AUR62018308 Scaffold-2048 | 10.455.384 | 10.457.452 129 6,49 | 14190,09 44,04 unstable | XP_021737896.1
CqEXPB-05| AUR62037361 Scaffold-2588 | 3.119.464 | 3.131.303 313 9,26 | 33166,66 35,34 stable XP_021717380.1
CqEXPB-06 | AUR62030573 Scaffold-3631 565.673 571.106 208 5,78 | 22544,48 44,51 unstable | XP_021737896.1
CqEXPB-07 | AUR62004157 Scaffold-4250 415.064 416.999 270 5,07 | 29299,69 34,27 stable XP_021748276.1
CqEXLA-01| AUR62012950 Scaffold-1040 752.299 754.114 262 8,27 | 28753,74 32,78 stable XP_021774677.1
CqEXLA-02| AUR62012951 Scaffold-1040 762.308 781.989 1418 8,64 | 154836,22 26,26 stable XP_021772972.1
CqEXLA-03| AUR62012952 Scaffold-1040 786.541 788.361 225 8,84 | 24531,98 19,82 stable XP_021773664.1
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CqEXLA-04| AUR62009959 Scaffold-1257 221.782 237.573 531 8,75 | 58459,90 28,82 stable XP_021752937.1
CqEXLA-05| AUR62009960 Scaffold-1257 239.310 247931 505 8,81 | 54341,92 21,82 stable XP_021752939.1
CqEXLA-06| AUR62027154 Scaffold-2314 | 1.846.222 | 1.850.493 300 6,2 | 3302243 28,43 stable XP_021743129.1
CqEXLA-07| AUR62044290 Scaffold-2880 1.994 27.658 597 8,58 | 65351,89 23,87 stable XP_021752979.1
CqEXLA-08 | AUR62044177 Scaffold-3858 11.544 17.868 483 8,95 | 5255421 25,18 stable XP_021743128.1
CqEXLB-01 | AUR62019931 Scaffold-1480 | 2.604.913 | 2.607.474 248 7,54 | 27496,34 28,46 stable XP_021757765.1
CqEXLB-02 | AUR62018845 Scaffold-1817 | 2.862.599 | 2.863.855 206 5,84 | 22793,76 36,54 stable XP_021765784.1
CqEXLB-03 | AUR62018846 Scaffold-1817 | 2.883.375 | 2.884.818 218 6,51 | 24163,65 38,75 stable XP_021765785.1
CqEXLB-04 | AUR62018849 Scaffold-1817 | 2.905.377 | 2.906.819 206 5,36 | 22875,84 40,39 unstable | XP_021765479.1
CqEXLB-05| AUR62018850 Scaffold-1817 | 2.908.484 | 2.910.530 226 5,53 | 25036,66 34,62 stable XP_021765786.1
CqEXLB-06 | AUR62007160 Scaffold-1971 | 2.170.164 | 2.172.004 177 8,64 | 19579,42 33,70 stable XP_021768044.1
CqEXLB-07 | AUR62007161 Scaffold-1971 | 2.173.548 | 2.192.578 693 5.9 | 76723,61 36,79 stable XP_021768045.1
CqEXLB-08 | AUR62007220 Scaffold-1971 | 2.888.942 | 2.890.482 256 4,55 | 27791,72 34,54 stable XP_021768107.1
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EK A48 E. guineensis’e ait TabloS1

E. guineensis Genomunda Fiziksel
. BOzisyon Protein .. Kararh
EXP Ad1 NC],}l,Ial();::lO;ndlven Bas.langlg: B:itis Uzunlugu | pI Al\gﬂll(:llzlg;:) K?;ZZE:;II( veya NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
EgEXPA-01| XP_010939330.2 Chrl 44.567.235 | 44.569.237 252 5,69 | 27078,73 24,68 stable XP_010939330.2
EgEXPA-02| XP_010939619.1 Chrl 44.646.370 | 44.648.566 255 8,33 | 28083,98 18,89 stable XP_010939619.1
EgEXPA-03 | XP_010909709.1 Chr2 512.033 514.055 255 8,59 | 27693,23 33,42 stable XP_010909709.1
EgEXPA-04| XP_010913883.1 Chr2 51.817.924 | 51.820.130 262 7,49 | 28897,65 32,63 stable XP_010913883.1
EgEXPA-05| XP_010917068.2 Chr3 29.253.551 29.256.318 264 9,27 | 28330,05 37,25 stable XP_010917068.2
EgEXPA-06| XP_019705001.1 Chr3 29.254.106 | 29.256.111 248 9,22 26430,69 34,50 stable XP_019705001.1
EgEXPA-07| XP_029120143.1 Chr4 32.315.977 | 32.320.932 508 8,85| 50784,38 36,51 stable XP_029120143.1
EgEXPA-08 | XP_010920093.1 Chr4 50.966.261 50.969.027 256 6,06 | 27544,14 35,82 stable XP_010920093.1
EgEXPA-09| XP_010920576.1 Chr5 1.226.084 1.228.839 260 9,34| 2811295 37,30 stable XP_010920576.1
EgEXPA-10| XP_010921134.1 Chr5 7.223.215 7.224.391 255 5,81 27146,26 33,95 stable XP_010921134.1
EgEXPA-11| XP_010921302.1 Chr5 9.566.882 9.568.654 247 6,86 26103,08 27,17 stable XP_010921302.1
EgEXPA-12| XP_010922733.1 Chr5 43.230.418 | 43.231.929 254 6,02 | 2724236 34,32 stable XP_010922733.1
EgEXPA-13| XP_010922313.2 Chr5 48.722.793 | 48.724.779 258 9,1 27711,73 43,57 unstable | XP_010922313.2
EgEXPA-14| XP_010923649.1 Chr6 4.917.022 4.919.049 252 6,4 27650,47 30,44 stable XP_010923649.1
EgEXPA-15| XP_010931278.1 Chr10 4.235.027 4.237.066 258 9,24 27882,80 41,19 unstable | XP_010931278.1
EgEXPA-16| XP_010931357.1 Chr10 6.866.777 6.868.109 253 8,06 26978,44 36,65 stable XP_010931357.1
EgEXPA-17| XP_010934985.3 Chr12 14.747.359 14.749.125 243 7,5 26595,00 30,35 stable XP_010934985.3
EgEXPA-18 | XP_010935158.1 Chr12 18.775.582 18.777.592 258 8,72 | 27934,78 34,46 stable XP_010935158.1
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EgEXPA-19| XP_010937180.1 Chrl3 23.236.141 23.237.980 251 9,17 | 26911,37 27,34 stable XP_010937180.1
EgEXPA-20 | XP_010937609.1 Chr14 1.760.052 1.762.306 260 9,19 | 28231,06 35,22 stable XP_010937609.1
EgEXPA-21| XP_010938009.1 Chrl14 4.625.542 4.627.199 256 6,39 | 27510,56 27,23 stable XP_010938009.1
EgEXPA-22 | XP_010939461.1 Chrl5 9.600.720 9.602.712 239 8,1 25934.,46 26,11 stable XP_010939461.1
EgEXPA-23| XP_010910535.1 scaffold 864 3.673 250 9 26722,10 39,04 stable XP_010910535.1
EgEXPA-24 | XP_010908423.1 scaffold 390.851 394.314 296 8,87 | 32034,61 42,02 unstable | XP_010908423.1
EgEXPB-01 | XP_019705227.1 Chrl 49.060.069 49.061.097 193 7,59 | 20766,42 35,76 stable XP_019705227.1
EgEXPB-02 | XP_010919901.1 Chr4 44.456.625 44.458.926 279 5,51 | 29090,78 42,68 unstable | XP_010919901.1
EgEXPB-03 | XP_029120152.1 Chr4 44.478.662 44.480.556 225 5,18 | 23744,67 40,82 unstable | XP_029120152.1
EgEXPB-04 | XP_010919903.1 Chr4 44.501.061 44.503.566 279 4,5 | 29173,62 43,07 unstable | XP_010919903.1
EgEXPB-05 | XP_010919650.1 Chr4 45.375.596 45.377.539 263 6,22 | 27798,47 35,57 stable XP_010919650.1
EgEXPB-06 | XP_010919653.1 Chr4 45.406.534 45.408.680 264 6,92 | 28479,09 32,94 stable XP_010919653.1
EgEXPB-07 | XP_019705836.1 Chr4 45.452.601 45.454.482 264 6,93 | 28386,99 28,75 stable XP_019705836.1
EgEXPB-08 | XP_010905528.1 scaffold 923.262 927.865 286 8,95 | 31202,63 38,81 stable XP_010905528.1
EgEXLA-01| XP_010918218.1 Chr4 8.798.161 8.800.551 264 7,98 | 28904,95 36,22 stable XP_010918218.1
EgEXLA-02| XP_010943941.1 scaffold 1.274.891 1.276.973 263 8,75 | 28610,71 25,59 stable XP_010943941.1
EgEXLB-01 | XP_010919842.1 Chr4 47.957.161 47.958.777 257 4,47 | 27486,63 32,51 stable XP_010919842.1
EgEXLB-02 | XP_010933564.1 Chrl1 23.901.524 23.903.277 249 5,72 | 27405,12 32,51 stable XP_010933564.1
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EK A.49 H. annus’a ait TabloS1

H. annus Genomunda Fiziksel
Phytozome Genom Veri Cefsen . Protei{l Molekiiler Kararsizhk Kararh
EXP Adi Tabam Adi Bas.langlg: ]?ms Uzunlugu | pI Agirhk indeksi veya NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)

HanEXPA-01 | HanXRQChr01g0009521 Chrl 64.064.838 | 64.068.076 257 9,55| 27920,78 32,46 stable | XP_021972225.1
HanEXPA-02 | HanXRQChr01g0024881 Chrl 134.067.068 | 134.069.988 251 9,46 | 27088,87 30,89 stable | XP_021983481.1
HanEXPA-03 | HanXRQChr04g0114001 Chr4 124.040.378 | 124.043.092 263 8,61 | 28359,93 35,25 stable | XP_022035113.1
HanEXPA-04 | HanXRQChr05g0134961 Chr5 32.045.756 | 32.047.880 257 9,62 | 27926,84 35,37 stable | XP_022037293.1
HanEXPA-05 | HanXRQChr06g0165191 Chr6 3.341.409 3.343.390 269 9,56 | 29525,82 28,86 stable | XP_021969103.1
HanEXPA-06 | HanXRQChr06g0178721 Chr6 51.216.670 | 51.219.551 259 9,69 | 28001,87 31,85 stable | XP_021970438.1
HanEXPA-07 | HanXRQChr07g0201381 Chr7 85.383.247 | 85.385.749 256 9,45| 28046,81 31,07 stable | XP_021973805.1
HanEXPA-08 | HanXRQChr07g0203691 Chr7 91.558.260 | 91.559.590 245 8,1 | 26203,33 24,60 stable | XP_021974030.1
HanEXPA-09 | HanXRQChr08g0210821 Chr8 9.589.958 9.592.439 245 9,53 | 26470,78 38,35 stable | XP_021976292.1
HanEXPA-10 | HanXRQChr08g0220801 Chr8 46.250.808 | 46.252.091 121 7,66 | 14040,03 41,43 unstable | XP_021977106.1
HanEXPA-11 | HanXRQChr08g0220891 Chr8 46.704.131 | 46.705.508 253 8,09 27631,31 30,74 stable | XP_021977106.1
HanEXPA-12 | HanXRQChr08g0227911 Chr8 92.112.427 | 92.114.010 244 9,36 | 26660,26 35,89 stable | XP_021977781.1
HanEXPA-13 | HanXRQChr08g0236981 Chr8 151.037.735 | 151.039.716 257 9,72 | 28114,07 36,75 stable | XP_021978567.1
HanEXPA-14 | HanXRQChr09g0262011 Chr9 158.671.918 | 158.673.773 243 6,38 | 26060,17 29,45 stable | XP_021983021.1
HanEXPA-15 | HanXRQChr09g0264741 Chr9 169.965.238 | 169.972.034 231 8,96 | 25069,12 39,40 stable | XP_021983280.1
HanEXPA-16 | HanXRQChr09g0270611 Chr9 189.762.140 | 189.763.612 284 8,99 | 30249,37 39,29 stable KAF5792692.1

HanEXPA-17 | HanXRQChr11g0322221 Chrll 7.574.592 7.577.414 254 9,06 | 27400,19 31,40 stable | XP_021992398.1
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HanEXPA-18 | HanXRQChr11g0325311 Chrl1 21.619.082 | 21.624.004 257 9,53 | 28038,00 31,84 stable | XP_021992669.1
HanEXPA-19 | HanXRQChr12g0366791 Chr12 44.011.540 | 44.013.045 253 8,88 | 2747224 33,62 stable | XP_021997600.1
HanEXPA-20 | HanXRQChr12g0369581 Chr12 61.720.646 | 61.722.165 259 9,21 | 28215,00 30,77 stable | XP_021997844.1
HanEXPA-21 | HanXRQChr12g0378631 Chr12 114.386.890 | 114.388.480 244 9,34 | 26608,27 34,81 stable | XP_021998625.1
HanEXPA-22 | HanXRQChr12g0378641 Chr12 114.435.608 | 114.437.190 244 9,34 | 26603,30 33,94 stable | XP_021998626.1
HanEXPA-23 | HanXRQChr12g0378651 Chr12 114.441.096 | 114.442.684 244 9,24 | 26645,30 35,78 stable | XP_021998627.1
HanEXPA-24 | HanXRQChr12g0378661 Chr12 114.448.318 | 114.449.899 239 9,14| 26011,83 26,52 stable KAF5779565.1

HanEXPA-25 | HanXRQChr12g0378671 Chr12 114.476.542 | 114.478.125 244 9,34 | 26667,42 34,29 stable | XP_021998628.1
HanEXPA-26 | HanXRQChr12g0378681 Chr12 114.482.057 | 114.483.540 207 9,28 | 22602,60 34,85 stable | XP_021998629.1
HanEXPA-27 | HanXRQChr13g0386941 Chrl3 2.469.795 2.471.756 254 9,31 | 27545,47 33,98 stable | XP_021999753.1
HanEXPA-28 | HanXRQChr13g0414031 Chr13 150.347.738 | 150.350.052 266 9,12 2933734 29,68 stable | XP_022005019.1
HanEXPA-29 | HanXRQChr13g0415791 Chrl3 157.877.772 | 157.879.071 266 9,44 | 29441,67 22,49 stable | XP_022005032.1
HanEXPA-30 | HanXRQChr13g0415821 Chr13 157.899.740 | 157.901.505 292 9,09 | 32335,65 29,09 stable KAF5774601.1

HanEXPA-31 | HanXRQChr14g0429611 Chr14 20.393.986 | 20.396.438 249 9,49 27126,97 35,59 stable | XP_022008725.1
HanEXPA-32 | HanXRQChr14g0437951 Chrl14 85.719.307 | 85.727.473 342 9,46 | 37204,36 32,74 stable KAF5768687.1

HanEXPA-33 | HanXRQChr14g0443481 Chr14 114.933.791 | 114.936.580 259 8,38 | 28007,79 37,71 stable | XP_022009892.1
HanEXPA-34 | HanXRQChr14g0460101 Chr14 168.430.010 | 168.431.384 245 6,86 | 26191,21 25,86 stable | XP_022006484.1
HanEXPA-35 | HanXRQChr15g0463181 Chrl15 943.619 945.386 286 9,29 | 31158,54 31,09 stable | XP_022011432.1
HanEXPA-36 | HanXRQChr15g0486391 Chrl5 96.181.610 | 96.184.460 275 9,3 | 30299,42 32,55 stable | XP_022012541.1
HanEXPA-37 | HanXRQChr16g0500671 Chrl6 11.088.878 | 11.091.068 263 9,62 | 28644,67 32,81 stable | XP_022018223.1
HanEXPA-38 | HanXRQChr16g0503111 Chrl16 21.198.192 | 21.200.644 256 9,1 | 27063,65 31,95 stable | XP_022016559.1
HanEXPA-39 | HanXRQChr17g0570851 Chrl7 214.553.944 | 214.555.988 252 9,28 | 26863,31 32,51 stable | XP_022020545.2
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HanEXPB-01 | HanXRQChr08g0222741 Chr8 56.556.727 | 56.558.350 265 8,04 | 28922,83 32,53 stable | XP_021977321.1
HanEXPB-02 | HanXRQChr(09g0252151 Chr9 111.782.692 | 111.784.091 264 4,93 | 28178,84 36,05 stable | XP_021979927.1
HanEXPB-03 | HanXRQChr14g0456441 Chr14 159.219.230 | 159.220.513 256 4,74 | 2752432 36,38 stable | XP_022008333.1
HanEXPB-04 | HanXRQChr16g0507321 Chrl6 47.777.088 | 47.779.445 268 5,13 | 28961,51 36,28 stable KAF5759379.1

HanEXPB-05 | HanXRQChr16g0507331 Chrl6 47.795.355 | 47.797.104 250 8,49 | 26989,65 28,38 stable | XP_035841628.1
HanEXPB-06 | HanXRQChr16g0507341 Chrl6 47.985.873 | 47.986.599 201 8,59 22129,02 37,42 stable KAF5759381.1

HanEXPB-07 | HanXRQChr17g0553561 Chrl7 85.930.547 | 85.934.041 267 9,17 | 29060,20 33,53 stable | XP_022020483.1
HanEXLA-01 | HanXRQChr17g0543761 Chrl17 35.333.644 | 35.338.054 256 8,87 | 27691,75 36,85 stable | XP_022021929.1
HanEXLA-02 | HanXRQChr17g0559441 Chrl17 141.001.560 | 141.002.729 264 8,2 | 28455,39 33,19 stable | XP_022025946.1
HanEXLB-01 | HanXRQChr03g0074761 Chr3 102.114.076 | 102.115.665 249 6,2 | 27543,29 29,06 stable | XP_022028396.1
HanEXLB-02 | HanXRQChr11g0332781 Chrll 57.787.382 | 57.789.225 247 5,96 | 27630,36 28,47 stable | XP_021993213.1
HanEXLB-03 | HanXRQChr17g0535741 Chrl7 7.320.157 7.321.878 259 4,9 | 28538,10 32,14 stable | XP_022023590.1
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L. sativa Genomunda Fiziksel Pozisyon

Phytozome Genom Veri Baslangi Biti Pmtei? Mo[ekiiler Kararsizhk Kararh
EXP Adi Tabam Ad: Kromozom Pozsisyognfl Pozisy(s)nu Uzunlugu | pI | Agirhk indeksi veya NCBI Adx
(aa) (Da) Kararsiz
(bp) (bp)
LsEXPA-01 | Lsat_1_v5_gn_0_860.1 lg_0 17.141.234 | 17.142.682 253 8,88 | 27364,11 31,19 stable | XP_023755386.1
LsEXPA-02 | Lsat_1_v5_gn_1_58901.1 lg_1 70.487.894 | 70.488.907 244 9,33 | 26412,77 24,39 stable | XP_023769930.1
LsEXPA-03 | Lsat_1_v5_gn_2_7740.1 lg_ 2 15.498.602 | 15.500.345 252 9,45| 27415,23 35,78 stable | XP_023731088.1
LsEXPA-04 | Lsat_1_v5_gn_2 58701.2 lg 2 126.139.169 | 126.140.785 286 9,83 | 30838,33 34,59 stable | XP_023768970.1
LsEXPA-05 | Lsat_1_v5_gn_2_58701.1 lg_ 2 126.139.343 | 126.140.770 257 9,48 | 27075,76 32,82 stable | XP_023768970.1
LsEXPA-06 | Lsat_1_v5_gn_2_71700.2 lg 2 145.234.142 | 145.235.817 254 8,98 | 27872,87 32,26 stable | XP_023767458.1
LsEXPA-07 | Lsat_1_v5_gn_2_71700.1 lg 2 145.234.271 | 145.235.512 251 8,58 | 27457,33 31,87 stable | XP_023767458.1
LsEXPA-08 | Lsat_1_v5_gn_2_119040.1 lg 2 198.096.750 | 198.098.351 258 9,71 | 2813797 31,83 stable | XP_023757258.1
LsEXPA-09 | Lsat_1_v5_gn_2_124880.1 lg 2 204.947.920 | 204.949.206 245 7,53 | 26226,27 26,72 stable | XP_023736096.1
LsEXPA-10| Lsat_1_v5_gn_3_4521.1 lg_3 7.369.873 7.371.743 266 9,62 | 29062,24 23,68 stable | XP_023772227.1
LsEXPA-11| Lsat_1_v5_gn_3_67081.1 lg_3 88.012.446 | 88.014.029 266 7,52 29205,03 32,62 stable | XP_023773189.1
LsEXPA-12 | Lsat_1_v5_gn_4_11020.1 lg_4 15.772.811 | 15.774.151 242 8,95| 25750,86 28,87 stable | XP_023732270.1
LsEXPA-13 | Lsat_1_v5_gn_4_11020.2 lg_4 15.772.813 | 15.774.729 313 9,27 | 33839,25 31,84 stable | XP_023732270.1
LsEXPA-14 | Lsat_1_v5_gn_4_109320.1 lg_4 189.057.234 | 189.058.737 288 9,05| 30907,20 33,17 stable | XP_023730042.1
LsEXPA-15 | Lsat_1_v5_gn_4_109320.2 lg_4 189.057.641 | 189.058.767 248 9 26130,63 30,27 stable | XP_023730042.1
LsEXPA-16 | Lsat_1_v5_gn_4_178600.2 lg_4 363.917.531 | 363.920.922 239 8,81 | 25944,13 37,93 stable | XP_023740116.1
LsEXPA-17 | Lsat_1_v5_gn_4_178600.1 lg_4 363.917.615 | 363.920.761 231 8,81 | 25088,03 38,06 stable | XP_023740116.1
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LsEXPA-18 | Lsat_1_v5_gn 5 _170161.3 lg 5 313.168.639 |313.171.250 290 9,63 | 31502,89 35,04 stable XP_023767958.1
LsEXPA-19 | Lsat_1_v5_gn_5_170161.1 lg_5 313.168.706 |313.171.000 257 9,35 | 27892,70 34,49 stable XP_023767958.1
LsEXPA-20 | Lsat_1_v5_gn_6_8220.1 lg_6 12.272.906 | 12.274.225 279 9,33 | 30151,50 27,27 stable XP_023770122.1
LsEXPA-21 | Lsat_1_v5_gn_6_78860.1 lg_ 6 129.664.968 | 129.666.260 266 9,31 | 29631,77 31,76 stable XP_023754093.1
LsEXPA-22 | Lsat_1_v5_gn_6_78920.1 lg_6 129.686.047 |129.687.324 266 9,31 | 29574,76 29,08 stable XP_023754099.1
LsEXPA-23 | Lsat_1_v5_gn_6_78980.1 lg_ 6 129.761.751 | 129.762.993 266 9,33 | 29535,63 28,25 stable XP_023754108.1
LsEXPA-24 | Lsat_1_v5_gn_8_15340.1 lg_8 20.015.106 | 20.016.386 259 9,26 | 28447,20 37,89 stable XP_023745134.1
LsEXPA-25 | Lsat_1_v5_gn_8 29600.1 lg_8 37.197.544 | 37.198.762 253 9,36 | 27654,71 32,67 stable XP_023765833.1
LsEXPA-26 | Lsat_1_v5_gn_8 51000.3 lg_8 70.957.832 | 70.959.348 287 9,94 | 31081,13 39,85 stable XP_023754686.1
LsEXPA-27 | Lsat_1_v5_gn_8_51000.1 lg_8 70.957.863 | 70.959.348 253 9,73 | 26964,43 37,04 stable XP_023754686.1
LsEXPA-28 | Lsat_1_v5_gn_8 73960.1 lg_8 264.514.472 |264.517.093 260 9,69 | 28218,15 31,92 stable XP_023755180.1
LsEXPA-29 | Lsat_1_v5_gn 9 13940.1 g 9 18.891.117 | 18.892.469 249 8,11 | 26765,08 35,56 stable XP_023728827.1
LsEXPA-30 | Lsat_1_v5_gn_9 23601.1 lg 9 26.942.936 | 26.944.375 259 9,78 | 28008,85 34,38 stable XP_023753837.1
LsEXPA-31| Lsat_1_v5_gn 9 23601.3 g 9 26.943.165 | 26.944.419 316 9,77 | 34797,61 41,33 unstable | XP_023753837.1
LsEXPA-32 | Lsat_1_v5_gn 9 37760.1 g 9 42.186.874 | 42.188.575 240 9,13 | 26216,40 26,41 stable XP_023749910.1
LsEXPA-33 | Lsat_1_v5_gn_9 37760.3 lg 9 42.186.877 | 42.188.638 252 9,13 | 27605,23 26,58 stable XP_023749910.1
LsEXPA-34 | Lsat_1_v5_gn 9 59761.1 g 9 70.441.501 | 70.443.230 246 8,11 | 26446,53 30,29 stable XP_023737376.1
LsEXPB-01 | Lsat_1_v5_gn_5_54081.3 lg 5 123.695.484 | 123.696.992 260 8,05 | 28419,26 35,19 stable XP_023728139.1
LsEXPB-02 | Lsat_1_v5_gn_5_54081.1 lg_5 123.695.921 |123.696.992 258 8,55 | 28093,94 35,02 stable XP_023728139.1
LsEXPB-03 | Lsat_1_v5_gn_7_78660.1 lg 7 129.710.189 |129.711.335 252 7,44 | 2717277 37,04 stable XP_023756377.1
LsEXPB-04 | Lsat_1_v5_gn 7 _78621.1 lg 7 129.776.659 |129.778.226 265 9,15 | 28961,26 31,17 stable XP_023756376.1
LsEXPB-05 | Lsat_1_v5_gn_8_10000.1 lg_8 13.527.644 | 13.529.472 267 8,53 | 29027,04 44,47 unstable | XP_023728651.1
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LsEXPB-06 | Lsat_1_v5_gn_8 99280.4 lg 8 147.474.028 | 147.483.152 403 7,91 | 43719,68 23,85 stable XP_042753250.1
LsEXPB-07 | Lsat_1_v5_gn_8 99280.5 lg_8 147.474.028 | 147.475.011 225 5,65 | 24290,30 28,32 stable XP_042753250.1
LsEXPB-08 | Lsat_1_v5_gn_8 99280.2 lg_8 147.481.957 | 147.483.152 242 8,34 | 26051,79 18,54 stable XP_023736158.1
LsEXPB-09 | Lsat_1_v5_gn_8 132761.1 lg_8 212.421.319 |212.425.948 273 9,07 | 29676,82 34,74 stable XP_023734502.1
LsEXPB-10 | Lsat_1_v5_gn_9_118741.1 lg 9 194.255.442 |194.256.618 238 4,91 | 25642,74 37,58 stable XP_023734986.1
LsEXPB-11 | Lsat_1_v5_gn 9 118741.2 g 9 194.256.029 | 194.256.615 173 5,61 | 18910,33 43,77 unstable | XP_023734986.1
LsEXPB-12 | Lsat_1_v5_gn 9 118721.2 lg 9 194.260.368 | 194.261.022 177 6,03 | 19550,98 39,06 stable XP_042754439.1
LsEXLA-01 | Lsat_ 1_v5_gn_3_47800.1 lg_3 60.520.704 | 60.522.052 256 8,76 | 27654,81 36,00 stable XP_023736394.1
LsEXLA-02 | Lsat_1_v5_gn_8_121820.3 lg_8 187.729.409 | 187.732.157 288 7,97 | 31159,39 37,17 stable XP_023741618.1
LsEXLA-03 | Lsat_1_v5_gn_8_121820.1 lg_8 187.730.062 | 187.732.159 261 7,99 | 28203,89 38,10 stable XP_023741618.1
LsEXLB-01 | Lsat_1_v5_gn_6_60620.1 lg_ 6 89.714.027 | 89.716.062 256 6,08 | 28190,11 26,17 stable XP_023747763.1




1c¢

EK A.51 M. sinensis’e ait TabloS1

M. sinensis Genomunda Fiziksel Pozisyon

EXP Adi P{l}yt(.)zome Genom Baslangic Bitis Ul;::ltﬁi gu pl l\ilolekiiler Ka;trarsnz.llk Kj:;:h NCBI
eri Tabam Ad1 Kromozom | Pozisyonu Pozisyonu ) Agirlik (Da) indeksi Kararsiz Ad1
(bp) (bp)

McsEXPA-01 | Misin01G211600.1.p Chrl 47.800.121 47.800.981 207 4,72 21902,66 31,21 stable None
McsEXPA-02 | Misin01G211700.1.p Chrl 47.843.001 47.843.897 252 8,33| 26493,86 37,32 stable None
McsEXPA-03 | Misin01G211800.1.p Chrl 47.846.676 47.847.729 253 8,79 27004,59 28,84 stable None
McsEXPA-04 | Misin01G211900.1.p Chrl 47.859.248 47.860.139 255 8,09 | 26854,20 36,89 stable None
McsEXPA-05 | Misin01G221600.1.p Chrl 51.614.531 51.615.294 247 8,62 25957,11 32,79 stable None
McsEXPA-06 | Misin01G297200.1.p Chrl 99.821.873 99.822.762 261 8,88 | 28092,10 29,51 stable None
McsEXPA-07 | Misin01G478300.1.p Chrl 143.223.800 | 143.224.958 250 8,75| 26797,22 31,99 stable None
McsEXPA-08 | Misin01G478500.1.p Chrl 143.303.110 | 143.304.164 253 8,95| 2694432 32,50 stable None
McsEXPA-09 |  Misin02G014000.1.p Chr2 2.100.297 2.103.565 230 9,37| 24443,64 42,76 unstable None
McsEXPA-10 | Misin02G208500.1.p Chr2 49.444.903 49.446.637 246 8,42 | 25754,78 41,74 unstable None
McsEXPA-11 | Misin02G208600.1.p Chr2 49.494.932 49.495.970 254 84 | 27229,03 29,34 stable None
McsEXPA-12 | Misin02G208700.1.p Chr2 49.498.170 49.499.039 232 8,45| 24530,60 35,09 stable None
McsEXPA-13 | Misin02G208800.1.p Chr2 49.527.509 49.530.497 230 8,1 24862,90 33,37 stable None
McsEXPA-14 |  Misin02G208900.1.p Chr2 49.543.197 49.544.065 205 8,14| 21970,64 33,70 stable None
McsEXPA-15| Misin02G209000.1.p Chr2 49.664.249 49.665.096 249 8,01| 2611234 38,94 stable None
McsEXPA-16 | Misin02G209100.1.p Chr2 49.691.915 49.692.676 253 8,41| 26353,42 31,76 stable None
McsEXPA-17 | Misin02G289500.1.p Chr2 94.852.376 94.853.668 261 8,89 2794587 29,66 stable None
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McsEXPA-18 | Misin02G330500.1.p Chr2 106.566.327 | 106.567.150 235 9,46 | 24336,46 47,35 unstable None
McsEXPA-19 | Misin02G470900.1.p Chr2 137.746.715 | 137.747.689 170 8,86 17785,08 28,72 stable None
McsEXPA-20 | Misin02G471000.1.p Chr2 137.750.190 | 137.751.083 261 8,11 27589,26 38,03 stable None
McsEXPA-21 | Misin02G471100.1.p Chr2 137.753.481 | 137.755.008 252 8,83 26851,10 33,33 stable None
McsEXPA-22 | Misin03G262600.1.p Chr3 90.329.509 90.330.408 269 9,39 28816,71 27,81 stable None
McsEXPA-23 | Misin04G144900.1.p Chr4 51.356.833 51.357.660 248 7,13 26593,30 24,01 stable None
McsEXPA-24 | Misin04G147500.1.p Chr4 52.802.392 52.803.327 268 6,45 28952,59 25,12 stable None
McsEXPA-25 | Misin04G286700.1.p Chr4 93.739.420 93.740.434 268 9,31 28772,57 26,40 stable None
McsEXPA-26 | Misin05G088900.1.p Chr5 19.010.639 19.011.479 246 9,74 | 26112,55 39,28 stable None
McsEXPA-27 | Misin05G113100.1.p Chr5 25.380.102 25.381.345 251 5,22 | 26693,77 27,57 stable None
McsEXPA-28 | Misin05G126800.1.p Chr5 30.206.559 30.207.587 244 7,52 | 25318,28 31,49 stable None
McsEXPA-29 | Misin05G317500.1.p Chr5 97.706.476 97.708.649 252 6,01 26613,64 34,15 stable None
McsEXPA-30 | Misin06G093200.1.p Chr6 22.894.262 22.895.100 240 4,98 25437,25 32,81 stable None
McsEXPA-31 | Misin06G093700.1.p Chr6 23.061.622 23.063.007 251 9,6 26983,57 41,81 unstable None
McsEXPA-32 | Misin06G107500.1.p Chr6 27.723.287 27.725.061 240 8,43 24940,97 35,15 stable None
McsEXPA-33 | Misin06G305800.1.p Chr6 98.986.290 98.988.179 252 5,68 26568,64 32,55 stable None
McsEXPA-34 | Misin07G113600.1.p Chr7 22.916.645 22.917.564 264 8,95 28030,95 29,54 stable None
McsEXPA-35 | Misin07G114900.1.p Chr7 23.162.767 23.163.737 236 8,98 25414.,96 30,92 stable None
McsEXPA-36 | Misin07G116100.1.p Chr7 23.556.010 23.557.191 264 10,03 | 28333,07 43,65 unstable None
McsEXPA-37 | Misin07G271800.1.p Chr7 62.095.793 62.096.635 280 8,85 29538.,46 35,95 stable None
McsEXPA-38 | Misin07G279200.1.p Chr7 64.280.765 64.285.570 202 5,38 21859.,45 28,93 stable None
McsEXPA-39 | Misin07G481800.1.p Chr7 146.101.138 | 146.102.899 288 9,3 29838,34 34,58 stable None
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McsEXPA-40 | Misin08G113100.1.p Chr8 31.045.444 31.046.359 269 8,94 | 28424,44 31,60 stable None
McsEXPA-41 | Misin08G114900.1.p Chr8 31.681.834 31.683.552 313 9,37 33629,58 31,67 stable None
McsEXPA-42 | Misin08G115600.1.p Chr8 31.985.361 31.986.367 204 8,9 21366,20 35,94 stable None
McsEXPA-43 | Misin08G116000.1.p Chr8 32.019.746 32.020.740 267 9,15 28641,62 29,39 stable None
McsEXPA-44 | Misin08G116100.1.p Chr8 32.044.267 32.055.863 249 8,95 26788,61 29,40 stable None
McsEXPA-45 | Misin08G270700.1.p Chr8 84.947.865 84.949.938 292 9,02 | 3037595 36,92 stable None
McsEXPA-46 | Misin09G027200.1.p Chr9 6.426.836 6.427.327 135 10,05 | 15226,59 25,43 stable None
McsEXPA-47 | Misin09G151000.1.p Chr9 61.801.392 61.802.148 212 9.41 23118,48 31,1 stable None
McsEXPA-48 | Misinl11G027000.1.p Chrl1 14.818.168 14.819.322 260 8,76 | 27792,35 32,01 stable None
McsEXPA-49 | Misin1 1G185000.1.p Chrl1 65.846.804 65.849.920 258 8,33 27960,09 34,87 stable None
McsEXPA-50 | Misin11G194200.1.p Chrl1 67.930.785 67.931.688 265 8,65 29341,50 37,85 stable None
McsEXPA-51 | Misin12G002700.1.p Chr12 916.878 917.739 236 4,8 25596,82 44,20 unstable None
McsEXPA-52 | Misin12G191700.1.p Chr12 69.871.573 69.874.751 239 7,05 25571,19 31,97 stable None
McsEXPA-53 | Misin13G145400.1.p Chrl3 56.404.020 56.404.847 275 8,95 29101,05 29,64 stable None
McsEXPA-54 | Misin16G046000.1.p Chrl6 10.164.228 10.165.132 249 8,43 25957,05 23,93 stable None
McsEXPA-55 | Misin16G173300.1.p Chrl16 64.005.551 64.007.769 248 8,43 26094,18 34,11 stable None
McsEXPA-56 | Misin17G172100.1.p Chrl7 64.731.214 64.733.343 248 8,43 26052,10 34,46 stable None
McsEXPA-57 | Misin18G004500.1.p Chr18 1.252.917 1.255.558 271 7,48 28953,52 39,62 stable None
McsEXPA-58 | Misin18G269900.1.p Chrl8 82.350.667 82.351.949 274 9,46 | 29189,82 36,93 stable None
McsEXPA-59 | Misin19G187200.1.p Chr19 65.677.474 65.681.936 262 7,56 | 28187,07 27,57 stable None
McsEXPA-60 | MisinT004900.1.p scaffold00021 104.608 106.622 265 9,57 27842,46 40,77 unstable None
McsEXPA-61 MisinT034100.1.p scaffold00042 190.457 192.175 278 9,85 29429,64 35,13 stable None
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McsEXPA-62 MisinT115200.1.p scaffold00163 3.024 5.735 171 7,76 18935,61 45,55 unstable None
McsEXPA-63 MisinT115300.1.p | scaffold00163 8.948 9.876 259 6,38 | 27961,75 37,44 stable None
McsEXPA-64 | MisinT127300.1.p | scaffold00188 32.777 33.436 191 8,96 | 20064,71 21,83 stable None
McsEXPA-65 MisinT136900.1.p | scaffold00210 107.480 108.344 259 6,78 | 28011,75 31,80 stable None
McsEXPA-66 | MisinT137000.1.p | scaffold00210 113.222 116.028 259 6,02 | 27962,64 37,93 stable None
McsEXPA-67 | MisinT224700.1.p | scaffold00435 94.366 96.466 262 7,55 28201,83 35,70 stable None
McsEXPA-68 | MisinT234100.1.p | scaffold00464 10.746 15.118 272 6,68 | 28913,59 37,38 stable None
McsEXPB-01 | Misin01G134900.2.p Chrl 24.965.960 | 24.969.599 296 4,58 | 31279,12 36,57 stable None
McsEXPB-02 | Misin01G134900.1.p Chrl 24.966.008 24.969.541 324 4,81 34239,35 40,74 unstable None
McsEXPB-03 | Misin01G283900.1.p Chrl 94.671.891 94.673.657 266 5,35 29079,58 28,99 stable None
McsEXPB-04 | Misin01G284000.1.p Chrl 94.761.197 94.763.211 266 6,21 29107,75 24,03 stable None
McsEXPB-05 | Misin01G284300.1.p Chrl 94.826.466 94.829.543 285 7,06 | 31271,21 28,05 stable None
McsEXPB-06 | Misin01G284500.1.p Chrl 94.887.797 94.889.565 278 6,04 | 30565,26 35,37 stable None
McsEXPB-07 | Misin01G284600.1.p Chrl 94.912.991 94.914.371 270 9,49 | 29051,22 29,29 stable None
McsEXPB-08 | Misin01G284800.1.p Chrl 95.020.140 | 95.022.020 271 9,43 29433,37 36,31 stable None
McsEXPB-09 | Misin01G284900.1.p Chrl 95.047.251 95.050.383 299 5,55 32554,02 30,49 stable None
McsEXPB-10 | Misin01G289600.1.p Chrl 97.089.217 97.090.383 269 8,96 | 29229,72 28,28 stable None
McsEXPB-11 | Misin01G289700.1.p Chrl 97.096.887 97.097.913 273 6,05 29400,48 41,14 unstable None
McsEXPB-12 | Misin01G514200.1.p Chrl 149.878.503 | 149.879.270 255 5,99 | 2754140 21,27 stable None
McsEXPB-13 | Misin01G514400.1.p Chrl 149.967.619 | 149.968.986 278 6,88 | 30139.,47 24,48 stable None
McsEXPB-14 | Misin02G132400.1.p Chr2 25.513.481 25.517.375 325 6,09 | 34530,05 40,78 unstable None
McsEXPB-15 | Misin02G132400.4.p Chr2 25.513.481 25.515.196 321 5,16 | 3405944 40,08 unstable None
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McsEXPB-16 | Misin02G132400.2.p Chr2 25.513.481 25.517.034 296 4,72 | 31219,12 36,81 stable None
McsEXPB-17 | Misin02G132500.1.p Chr2 25.537.840 25.539.528 307 5,39 32402,55 38,11 stable None
McsEXPB-18 | Misin02G273200.1.p Chr2 89.353.403 89.356.830 290 7,03 31708,60 27,57 stable None
McsEXPB-19 | Misin02G273300.1.p Chr2 89.370.372 89.372.327 268 6,2 29245,96 25,65 stable None
McsEXPB-20 | Misin02G273400.1.p Chr2 89.394.191 89.396.006 267 5,35 29269,77 27,42 stable None
McsEXPB-21 | Misin02G273500.1.p Chr2 89.450.591 89.452.302 264 4,96 | 28712,29 27,38 stable None
McsEXPB-22 | Misin02G273800.1.p Chr2 89.496.986 89.498.463 271 9,33 29567,46 39,59 stable None
McsEXPB-23 | Misin02G274200.1.p Chr2 89.562.658 89.564.204 269 9,3 29115,19 30,05 stable None
McsEXPB-24 | Misin02G274200.2.p Chr2 89.562.658 89.564.204 259 9,13 28043.,89 30,66 stable None
McsEXPB-25 | Misin02G274200.3.p Chr2 89.562.658 89.564.204 202 9,59 22373,81 32,70 stable None
McsEXPB-26 | Misin02G274300.1.p Chr2 89.577.638 89.579.157 277 6,43 30496,25 37,23 stable None
McsEXPB-27 | Misin02G278700.1.p Chr2 91.202.381 91.203.686 269 9,04 | 29298,83 28,95 stable None
McsEXPB-28 | Misin02G278800.1.p Chr2 91.237.868 91.238.886 273 5,88 29614,73 40,50 unstable None
McsEXPB-29 | Misin02G512400.1.p Chr2 145.237.105 | 145.237.893 262 6,81 28326,37 25,69 stable None
McsEXPB-30 | Misin02G512500.1.p Chr2 145.266.780 | 145.267.553 257 6,33 27762,79 22,57 stable None
McsEXPB-31 | Misin02G512600.1.p Chr2 145.275.326 | 145.276.092 241 5,68 26077,85 26,01 stable None
McsEXPB-32 | Misin02G512700.1.p Chr2 145.295.370 | 145.298.760 185 5,69 20440,43 22,74 stable None
McsEXPB-33 | Misin02G515300.1.p Chr2 145.850.254 | 145.851.688 272 8,89 29547.44 30,29 stable None
McsEXPB-34 | Misin02G515400.1.p Chr2 145.868.389 | 145.871.099 334 5,97 35111,21 43,71 unstable None
McsEXPB-35 | Misin03G106200.1.p Chr3 33.345.738 33.347.208 323 9,46 | 3346220 39,11 stable None
McsEXPB-36 | Misin04G118700.1.p Chr4 35.431.003 35.432.425 322 9,49 33300,05 38,42 stable None
McsEXPB-37 | Misin04G118800.1.p Chr4 35.456.778 35.458.133 311 9,26 | 32908,76 42,82 unstable None




9T¢

EK A.51’in devami

McsEXPB-38 | Misin07G382200.1.p Chr7 119.247.420 | 119.250.580 356 5,68 38650,00 43,02 unstable None
McsEXPB-39 | Misin07G385100.1.p Chr7 120.186.354 | 120.187.127 257 6,33 27780,82 21,69 stable None
McsEXPB-40 | Misin07G421000.1.p Chr7 131.127.223 | 131.131.598 277 8,46 | 28945,80 31,28 stable None
McsEXPB-41 | Misin07G434100.1.p Chr7 135.004.536 | 135.006.302 292 8,82 | 30469,75 38,31 stable None
McsEXPB-42 | Misin07G434200.1.p Chr7 135.046.064 | 135.047.412 267 8,03 27707,23 40,16 unstable None
McsEXPB-43 | Misin08G216400.1.p Chr8 72.977.397 72.983.432 277 7,98 28881,68 31,62 stable None
McsEXPB-44 | Misin08G230300.1.p Chr8 76.099.428 76.101.344 292 8,94 | 30581,89 36,99 stable None
McsEXPB-45 | Misin08G230400.1.p Chr8 76.105.901 76.107.540 293 8,82 | 30753,04 40,15 unstable None
McsEXPB-46 | Misin08G230500.1.p Chr8 76.121.282 76.122.630 261 5,57 27179,65 35,47 stable None
McsEXPB-47 | Misin11G165700.1.p Chrl1 62.833.786 62.835.410 262 6,25 27009,44 31,66 stable None
McsEXPB-48 | Misin12G162900.1.p Chr12 63.579.271 63.584.423 289 8,97 30840,40 26,30 stable None
McsEXPB-49 | Misin12G162900.2.p Chr12 63.579.271 63.584.423 286 9,06 | 30581,19 26,47 stable None
McsEXPB-50 | Misin12G162900.3.p Chr12 63.579.271 63.584.423 278 9,14 | 29640,08 26,72 stable None
McsEXPB-51 | Misin12G162900.4.p Chr12 63.579.271 63.584.423 275 9,24 | 29380,86 26,91 stable None
McsEXPB-52 | Misin12G182900.1.p Chr12 67.615.346 67.616.775 290 9,44 | 30535,25 36,11 stable None
McsEXPB-53 | Misin12G183000.1.p Chr12 67.618.275 67.619.610 262 6,25 26905,27 29,91 stable None
McsEXPB-54 | Misin12G183100.1.p Chr12 67.662.176 67.663.353 284 9,75 30239,54 32,38 stable None
McsEXPB-55 | Misin18G135400.1.p Chr18 37.529.175 37.530.469 264 5,11 27461,69 37,31 stable None
McsEXPB-56 MisinT067800.1.p scaffold00083 15.299 16.533 266 8,69 28975,87 32,50 stable None
McsEXLA-01 | Misin01G294100.1.p Chrl 98.596.866 98.599.126 279 9,04 | 29778,92 33,59 stable None
McsEXLA-02 | Misin01G494700.1.p Chrl 146.405.883 | 146.408.395 271 8,92 | 2929752 35,21 stable None
McsEXLA-03 | Misin02G283000.1.p Chr2 92.868.701 92.870.710 279 9,14 | 29915,08 38,37 stable None
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McsEXLA-04 | Misin02G504800.1.p Chr2 143.999.265 | 144.001.884 271 9,13 29214,47 33,73 stable None
McsEXLA-05 | Misin04G282500.1.p Chr4 92.921.972 92.924.848 277 8,72 | 2953279 25,42 stable None
McsEXLA-06 | Misin19G260900.1.p Chr19 84.535.001 84.537.666 307 9,03 32388,09 53,89 unstable None
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q Pozisyon Protein . Kararh
EXP Adi Ncﬁis:;ozldyen Bas.langlg: ]?itis Uzu(:ltleugu pI Al\gl(:‘ll(:llzl;g:) K?;?lﬁ(l;hk :'le;a NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
ObEXPA-01 | XP_006643994.1 Chrl 6.503.204 6.504.734 251 8,95| 26460,86 36,61 stable XP_006643994.1
ObEXPA-02 | XP_006645709.1 Chrl 6.507.975 6.509.466 254 5,6 | 26563,38 34,66 stable XP_006645709.1
ObEXPA-03 | XP_015695042.1 Chrl 7.552.687 7.553.548 239 571 | 24156,05 31,67 stable XP_015695042.1
ObEXPA-04 | XP_006644922.1 Chrl 27.098.600 | 27.100.845 248 5,83 26026,03 35,46 stable XP_006644922.1
ObEXPA-05| XP_006648527.1 Chr2 7.237.306 7.238.745 267 9,1 28276,32 25,89 stable XP_006648527.1
ObEXPA-06 | XP_006648529.1 Chr2 7.264.712 7.266.160 153 9,69 | 1693942 23,59 stable XP_006648529.1
ObEXPA-07 | XP_006647143.1 Chr2 7.282.341 7.283.507 280 9,11 | 29440,46 26,27 stable XP_006647143.1
ObEXPA-08 | XP_015689279.1 Chr2 23.172.109 | 23.173.509 219 9,69 | 22767,69 35,19 stable XP_015689279.1
ObEXPA-09 | XP_006649422.1 Chr3 2.531.260 2.532.485 252 6,54 | 26655,62 24,76 stable XP_006649422.1
ObEXPA-10| XP_006649423.1 Chr3 2.535.642 2.536.817 259 8,56 | 2747423 34,22 stable XP_006649423.1
ObEXPA-11| XP_006649424.1 Chr3 2.538.498 2.540.512 256 8,06 27080,59 25,47 stable XP_006649424.1
ObEXPA-12| XP_006649425.1 Chr3 2.543.404 2.545.210 251 7,43 | 26656,14 37,57 stable XP_006649425.1
ObEXPA-13| XP_006651052.1 Chr3 2.548.536 2.550.177 172 6,53 | 18462,03 42,70 unstable | XP_006651052.1
ObEXPA-14 | XP_015690764.1 Chr3 11.096.795 | 11.098.267 256 9,84 26996,78 44,95 unstable | XP_015690764.1
ObEXPA-15| XP_006651432.1 Chr3 13.005.991 13.009.702 214 9,64 | 21997,82 46,54 unstable | XP_006651432.1
ObEXPA-16| XP_006650810.1 Chr3 28.107.272 | 28.110.947 264 9,32 | 28042,83 43,58 unstable | XP_006650810.1
ObEXPA-17| XP_006652124.1 Chr4 4.044.606 4.046.065 262 742 27720,10 38,40 stable XP_006652124.1
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ObEXPA-18 | XP_006652695.1 Chr4 16.606.539 | 16.610.701 266 7,57 | 28582,72 32,69 stable XP_006652695.1
ObEXPA-19| XP_006654209.1 Chr5 7.134.686 7.136.004 250 7,48 | 26729,14 34,27 stable XP_006654209.1
ObEXPA-20 | XP_006654210.1 Chr5 7.157.878 7.160.694 253 831 | 26962,42 38,03 stable XP_006654210.1
ObEXPA-21| XP_006654542.1 Chr5 15.241.205 | 15.244.910 246 7,58 | 26155,09 37,40 stable XP_006654542.1
ObEXPA-22 | XP_006655694.1 Chr6 328.808 329.927 283 6,48 | 30013,80 32,49 stable XP_006655694.1
ObEXPA-23 | XP_006656263.1 Chr6 17.048.686 | 17.053.260 259 6,8 | 27861,77 28,31 stable XP_006656263.1
ObEXPA-24 | XP_015693813.1 Chr6 17.048.686 | 17.053.260 231 7,45 | 24773,21 30,80 stable XP_015693813.1
ObEXPA-25| XP_015693713.1 Chr6 21.379.388 | 21.380.267 169 10,21 | 18624,27 48,16 unstable | XP_015693713.1
ObEXPA-26 | XP_006659063.1 Chr8 776.614 777.623 252 8,44 | 26937,65 34,93 stable XP_006659063.1
ObEXPA-27| XP_006661794.2 Chr10 8.909.111 8.909.111 313 8,67 | 3307347 32,93 stable XP_006661794.2
ObEXPA-28 | XP_006662383.1 Chr10 8.922.318 8.923.664 257 7,48 | 27148,62 23,39 stable XP_006662383.1
ObEXPA-29 | XP_006662550.1 Chr10 12.670.789 | 12.671.842 261 8,06 | 27207,86 26,48 stable XP_006662550.1
ObEXPB-01 | XP_006647630.1 Chr2 19.410.801 | 19.412.476 271 4,96 | 28064,65 36,97 stable XP_006647630.1
ObEXPB-02 | XP_006647631.1 Chr2 19.421.047 | 19.423.118 294 9,15 | 30454.,85 40,50 unstable | XP_006647631.1
ObEXPB-03 | XP_015689738.1 Chr3 136.789 138.243 226 5,91 | 23526,44 28,62 stable XP_015689738.1
ObEXPB-04 | XP_006650949.1 Chr3 143.160 145.562 315 5,81 | 33204,13 42,32 unstable | XP_006650949.1
ObEXPB-05 | XP_006649233.1 Chr3 242.809 244.126 267 6,94 | 28886,94 29,90 stable XP_006649233.1
ObEXPB-06 | XP_006649234.1 Chr3 253.339 254.576 267 5,63 | 29126,27 29,84 stable XP_006649234.1
ObEXPB-07 | XP_006650341.2 Chr3 19.988.677 | 19.992.731 315 4,73 | 33210,77 49,56 unstable | XP_006650341.2
ObEXPB-08 | XP_015690313.1 Chr3 19.988.699 | 19.992.542 368 5,29 | 38025,14 49,03 unstable | XP_015690313.1
ObEXPB-09 | XP_006653618.1 Chr4 14.309.033 | 14.315.521 274 8,67 | 29247,46 29,90 stable XP_006653618.1
ObEXPB-10 | XP_006652615.1 Chr4 15.163.431 | 15.165.496 264 8,06 | 27177,77 26,51 stable XP_006652615.1
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ObEXPB-11 | XP_006653655.1 Chr4 15.168.634 | 15.170.635 291 9,2 | 30215,05 47,64 unstable | XP_006653655.1
ObEXPB-12 | XP_006662029.1 Chr10 13.166.485 | 13.168.999 268 8,98 | 29128,63 31,23 stable XP_006662029.1
ObEXPB-13 | XP_006662045.1 Chr10 13.456.783 | 13.458.545 274 6,07 | 29462,27 30,49 stable XP_006662045.1
ObEXPB-14 | XP_006662046.1 Chr10 13.461.519 | 13.463.590 261 8,46 | 28753,48 31,96 stable XP_006662046.1
ObEXPB-15 | XP_006662047.1 Chr10 13.473.980 | 13.476.190 266 5,33 | 2890941 25,62 stable XP_006662047.1
ObEXPB-16 | XP_006662048.1 Chr10 13.486.976 | 13.489.723 286 6,07 | 31174,07 25,34 stable XP_006662048.1
ObEXPB-17 | XP_006665160.1 scaffold 274 1.332 267 6,53 | 28903,92 27,89 stable XP_006665160.1
ObEXLA-01 | XP_006651010.1 Chr3 1.548.136 1.550.957 270 9,31 | 28913,11 30,46 stable XP_006651010.1
ObEXLA-02 | XP_006657358.1 Chr6 21.480.620 | 21.482.465 305 7,59 | 32948,30 46,53 unstable | XP_006657358.1
ObEXLA-03 | XP_015694922.1 Chr7 9.271.605 9.276.475 280 8,47 | 29759,00 37,41 stable XP_015694922.1
ObEXLA-04 | XP_006657686.1 Chr7 9.271.605 9.276.475 278 8,47 | 29614,87 37,60 stable XP_006657686.1
ObEXLA-05| XP_006662562.1 Chr10 12.918.157 | 12.920.446 270 9,25 | 28912,01 41,20 unstable | XP_006662562.1
ObEXLB-01 | XP_006657721.1 Chr7 10.058.179 | 10.060.575 255 5,76 | 27597,02 37,42 stable XP_006657721.1
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Phytozome Pozisyon Protein Molekiiler | Kararsizhk Kararh
EXP Adi Genom Veri Bas.langlg: B:itis Uzunlugu | pl Agrhik (Da) indeksi veya NCBI Ad1
Tabanmi Ad1 Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
OeuEXPA-01 | Oeu006052.1 Chrl 22.045.982 | 22.047.380 206 7,54| 22139,56 29,12 stable XP_022879735.1
OeuEXPA-02 | Oeu027747.1 Chr4 5.498.472 5.499.917 252 8,54 | 27162,40 29,28 stable XP_022874649.1
OeuEXPA-03 | Oeu004157.1 Chr4 8.832.241 8.833.727 260 9,64 | 2841745 36,57 stable XP_022874855.1
OeuEXPA-04 | Oeu033624.1 Chr7 20.658.960 | 20.659.883 238 9,01 | 25827,04 24,27 stable XP_022880039.1
OeuEXPA-05| Oeu056818.1 Chr8 1.454.385 1.456.136 261 9,38 28593,71 22,89 stable XP_022882240.1
OeuEXPA-06 | Oeu021058.1 Chr8 14.441.682 | 14.442.645 235 9,5 25267,20 39,01 stable XP_022881827.1
OeuEXPA-07 | Oeu047283.1 Chr10 24.866.065 | 24.867.555 248 7,52 | 26544,82 34,23 stable XP_022885182.1
OeuEXPA-08 | Oeu055108.1 Chrl1 10.382.852 | 10.384.514 234 9,1 25116,10 32,93 stable XP_022887560.1
OeuEXPA-09 | 0Oeu057990.1 Chrl3 25.054.743 | 25.055.949 248 8,75| 127043,31 33,06 stable XP_022894097.1
OeuEXPA-10| Oeu010219.1 Chr18 3.237.447 3.238.569 227 90,48 | 2464272 35,07 stable XP_022843661.1
OeuEXPA-11| Oeu051152.1 Chrl8 14.460.210 | 14.461.214 254 9,43 27825,64 36,22 stable XP_022844274.1
OeuEXPA-12| Oeu028275.1 scaffold236 261.120 263.026 247 9,17| 26424,74 33,43 stable XP_022861297.1
OeuEXPA-13| Oeu049253.1 scaffold537 858.715 861.305 477 9,64 | 52102,79 25,43 stable XP_022869506.1
OeuEXPA-14 | Oeu001903.1 scaffold1057 89.105 91.294 263 9,24 29009,11 25,55 stable XP_022851159.1
OeuEXPA-15| Oeu015567.1 | scaffold1618 46.493 47418 245 8,94 | 2653375 30,97 stable XP_022856000.1
OeuEXPA-16| Oeu016537.1 scaffold1668 135.526 136.984 258 9,12 28263,12 34,43 stable XP_022856446.1
OeuEXPA-17| Oeu011415.1 scaffold1433 171.422 173.550 261 9,37| 28246,22 29,17 stable XP_022854643.1
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OeuEXPA-18 | Oeu013876.1 scaffold1545 96.360 97.402 256 9,24 | 27725,50 28,71 stable XP_022855408.1
OeuEXPA-19 | Oeu014020.1 scaffold1553 81.115 82.235 254 9,5 | 27708,50 35,10 stable XP_022855450.1
OeuEXPA-20 | Oeu021145.1 scaffold1923 62.082 63.697 261 9,33 | 28559,61 26,43 stable XP_022858137.1
OeuEXPA-21| Oeu026705.1 scaffold2248 114.581 115.843 264 9,48 | 28496,81 37,54 stable XP_022860547.1
OeuEXPA-22 | Oeu035038.1 scaffold2971 21.580 22.992 252 8,59 | 27008,22 30,67 stable XP_022864754.1
OeuEXPA-23 | Oeu036536.1 scaffold3130 92.957 94.645 252 8,37 | 26920,19 26,81 stable XP_022865492.1
OeuEXPA-24 | Oeu017145.1 | scaffold17021 651 1.944 232 9,27 | 25501,87 28,94 stable XP_022856554.1
OeuEXPB-01 | Oeu006099.1 Chrl 22.832.331 | 22.840.728 220 6,93 | 24284,70 44,717 unstable | XP_022891110.1
OeuEXPB-02 | Oeu005827.1 Chr3 4.476.629 4.477.769 268 4,84 | 28721,55 37,41 stable XP_022856136.1
OeuEXPB-03 | Oeu005831.1 Chr3 4.501.584 4.502.619 268 4,64 | 28640,03 45,77 unstable | XP_022862931.1
OeuEXPB-04 | Oeu021696.1 Chr12 21.319.398 | 21.322.298 274 5,67 | 29829,69 33,78 stable XP_022892135.1
OeuEXPB-05 | 0Oeu021697.1 Chrl2 21.349.542 | 21.352.307 274 5,71 | 29705,61 32,91 stable XP_022892136.1
OeuEXPB-06 | Oeu000033.1 Chr15 4.210.718 4.213.789 234 6,87 | 2515236 30,46 stable XP_022897455.1
OeuEXPB-07 | 0Oeu029921.1 Chrl6 8.918.706 8.920.559 264 8,52 | 28900,86 35,52 stable XP_022898545.1
OeuEXPB-08 | Oeu048156.1 scaffold510 58.106 59.867 264 8,72 | 28675,62 39,88 stable XP_022869136.1
OeuEXLA-01| Oeu045075.1 Chrl6 11.918.039 | 11.919.325 264 7,95 | 28770,80 39,10 stable XP_022898668.1
OeuEXLB-01| Oeu028059.1 Chrl3 8.507.824 8.508.965 247 6,58 | 27637,55 28,88 stable XP_022892783.1
OeuEXLB-02 | Oeu032809.1 scaffold2744 47.009 49.363 244 8,86 | 26976,79 34,96 stable XP_022863639.1
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EK A.54 O. sativa kitaake’ye ait TabloS1

0. sativa kitaake Genomunda Fiziksel

Phytozome Genom Veri Seraten . Protei{l Molekiiler Kararsizhk Kararh
EXP Adi Tabam Adi Bas.langlg: ]?1t1§ Uzunlugu | pI Agirhk indeksi veya NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)

OskEXPA-01 | OsKitaake01g103700.1.p Chrl 8.321.844 | 8.323.057 251 9,03 | 26333,77 32,17 stable | XP_015632452.1
OskEXPA-02 | OsKitaake01g103800.1.p Chrl 8.327.781 8.328.767 254 6,09 | 26986,96 34,14 stable | XP_015642130.1
OskEXPA-03 | OsKitaake01g382400.1.p Chrl 36.066.155 | 36.068.268 251 6,78 | 26673,71 39,73 stable | XP_0156250064.1
OskEXPA-04 | OsKitaake02g117900.1.p Chr2 9.672.614 | 9.674.349 262 9,19 27971,18 26,93 stable | XP_015625531.1
OskEXPA-05 | OsKitaake02g118200.1.p Chr2 9.690.478 | 9.691.379 262 8,96 | 28387,35 27,22 stable | XP_015624733.1
OskEXPA-06 | OsKitaake02g118300.1.p Chr2 9.695.250 | 9.696.447 278 9,02 29974,40 35,12 stable | XP_015624731.1
OskEXPA-07 | OsKitaake02g118400.1.p Chr2 9.699.137 | 9.700.346 271 9,13 29022,02 24,22 stable | XP_015624166.1
OskEXPA-08 | OsKitaake02g118800.1.p Chr2 9.720.837 | 9.722.061 280 891 | 30219,48 30,50 stable | XP_015624729.1
OskEXPA-09 | OsKitaake02g331000.1.p Chr2 32.377.017 | 32.378.890 291 9,43 30174,73 43,40 unstable | XP_015623675.1
OskEXPA-10 | OsKitaake03g043500.1.p Chr3 3.095.557 | 3.097.035 250 8,51 | 26429,51 27,60 stable | XP_015628563.1
OskEXPA-11 | OsKitaake03g043600.1.p Chr3 3.100.245 | 3.101.672 199 8,44 | 20828,74 32,46 stable KAF2937344.1

OskEXPA-12 | OsKitaake03g043700.1.p Chr3 3.102.918 | 3.104.747 260 8,92 | 27797,56 41,50 unstable | XP_015629199.1
OskEXPA-13 | OsKitaake03g043800.1.p Chr3 3.118.082 | 3.119.524 249 6,5 | 26430,92 41,79 unstable | XP_015629343.1
OskEXPA-14 | OsKitaake03g043900.1.p Chr3 3.123.388 | 3.124.571 249 5,11 26792,28 35,54 stable | XP_015629981.1
OskEXPA-15 | OsKitaake03g044000.1.p Chr3 3.133.335 | 3.134.819 240 5,65| 25789,27 33,88 stable | XP_015630094.1
OskEXPA-16 | OsKitaake03g170000.1.p Chr3 12.592.095 | 12.593.457 259 9,78 | 27137,74 51,59 unstable | XP_015629257.1
OskEXPA-17 | OsKitaake03g196100.1.p Chr3 15.118.831 | 15.120.501 264 9,53 | 27284,79 49,75 unstable | XP_015629932.1
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OskEXPA-18 | OsKitaake032223300.1.p Chr3 18.338.604 | 18.339.616 256 4,86 | 27148,48 39,18 stable XP_015629916.1
OskEXPA-19 | OsKitaake03g394900.1.p Chr3 35.848.336 | 35.851.351 264 9,45 | 28222,99 45,75 unstable | NP_001389240.1
OskEXPA-20 | OsKitaake04g049000.1.p Chr4 9.348.246 | 9.349.731 261 7,44 | 27748,18 39,51 stable XP_015634193.1
OskEXPA-21 | OsKitaake04g237800.1.p Chr4 30.782.368 | 30.786.086 257 8,35 | 27550,59 34,10 stable XP_015636818.1
OskEXPA-22 | OsKitaake05g095100.1.p Chr5 11.229.444 | 11.231.252 255 8,67 | 27304,93 41,05 unstable | XP_015638086.1
OskEXPA-23 | OsKitaake05g095200.1.p Chr5 11.254.321 | 11.255.905 248 8,54 | 26629,09 33,64 stable XP_015638203.1
OskEXPA-24 | OsKitaake05g206300.1.p Chr5 23.615.020 | 23.616.986 246 8,13 | 25883,81 37,67 stable XP_015640854.1
OskEXPA-25 | OsKitaake06g004800.1.p Chr6 545.767 547.028 284 5,87 | 30433,21 32,55 stable XP_015642083.1
OskEXPA-26 | OsKitaake06g217900.1.p Chr6 24.580.706 | 24.585.297 260 7,49 | 2799797 27,59 stable XP_015641048.1
OskEXPA-27 | OsKitaake06g284503.1.p Chr6 30.319.731 | 30.321.007 263 9.4 | 28036,62 40,78 unstable | XP_015642522.1
OskEXPA-28 | OsKitaake082251200.1.p Chr8 29.008.003 | 29.009.172 269 9,04 | 28776,79 23,66 stable XP_015649517.1
OskEXPA-29 | OsKitaake10g111500.1.p Chr10 16.446.439 | 16.447.804 255 8,38 | 27089,72 41,00 unstable | XP_015613767.1
OskEXPA-30 | OsKitaake10g111600.1.p Chr10 16.449.141 | 16.450.533 255 8,01 | 27114,72 21,60 stable XP_015613768.1
OskEXPA-31 | OsKitaake10g173200.1.p Chrl10 21.644.602 | 21.646.476 266 8,72 | 27930,67 21,74 stable XP_015614556.1
OskEXPA-32 | OsKitaake12g169200.1.p Chrl2 21.596.228 | 21.599.237 290 8,49 | 30046,80 33,36 stable XP_015619553.2
OskEXPB-01 | OsKitaake02g263100.2.p Chr2 26.383.604 | 26.390.836 196 9,19 | 21164,18 32,67 stable KAF2946049.1

OskEXPB-02 | OsKitaake02g263100.1.p Chr2 26.383.607 | 26.390.836 272 7,59 | 28840,69 32,46 stable XP_015624223.1
OskEXPB-03 | OsKitaake02g263100.3.p Chr2 26.384.940 | 26.390.836 212 8,96 | 22685,95 31,32 stable KAF2946051.1

OskEXPB-04 | OsKitaake02g263100.4.p Chr2 26.384.944 | 26.390.836 215 8,76 | 23063,42 30,98 stable XP_025878513.1
OskEXPB-05 | OsKitaake02g275100.1.p Chr2 27.374.526 | 27.376.238 273 5,89 | 28175,71 43,88 unstable | XP_015624927.1
OskEXPB-06 | OsKitaake02g275200.1.p Chr2 27.384.854 | 27.386.660 292 9,14 | 30500,10 37,15 stable XP_015623786.1
OskEXPB-07 | OsKitaake03g002800.1.p Chr3 189.053 190.114 276 8,58 | 29761,59 29,69 stable XP_015632131.1
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OskEXPB-08 | OsKitaake03g003000.1.p Chr3 199.141 201.192 327 6,22 | 34446,51 40,80 unstable | XP_015632130.1
OskEXPB-09 | OsKitaake03g005800.1.p Chr3 400.952 402.130 267 6,88 | 28937,10 28,88 stable XP_015629905.1
OskEXPB-10 | OsKitaake03g005900.1.p Chr3 407.088 407.891 260 8,3 | 28108,21 29,32 stable KAF2936818.1

OskEXPB-11 | OsKitaake03g006200.1.p Chr3 411.353 412.572 267 6,34 | 28626,75 30,46 stable XP_015629185.1
OskEXPB-12 | OsKitaake03g270400.2.p Chr3 25.587.436 | 25.590.939 368 5,45 | 3858291 35,25 stable XP_015629168.1
OskEXPB-13 | OsKitaake03g270400.1.p Chr3 25.587.437 | 25.590.939 375 5,77 | 39392,85 35,63 stable XP_015629167.1
OskEXPB-14 | OsKitaake03g270400.3.p Chr3 25.588.715 | 25.590.939 309 4,67 | 32577,99 36,50 stable XP_015629167.1
OskEXPB-15 | OsKitaake04g204700.1.p Chr4 27.772.484 | 27.777.810 278 8,81 | 29528,92 26,20 stable XP_015634509.1
OskEXPB-16 | OsKitaake04g217700.1.p Chr4 28.930.970 | 28.932.892 264 8,06 | 27366,04 30,83 stable XP_015634512.1
OskEXPB-17 | OsKitaake04g217800.1.p Chr4 28.941.025 | 28.942.613 275 9,64 | 28717,66 43,12 unstable | XP_015635052.1
OskEXPB-18 | OsKitaake05g086400.1.p Chr5 9.245.130 | 9.246.714 264 6,68 | 27152,67 27,48 stable XP_015638415.1
OskEXPB-19 | OsKitaakel0g182000.1.p Chr10 22.264.650 | 22.266.488 269 8,66 | 2898541 38,93 stable NP_001391252.1
OskEXPB-20 | OsKitaake10g187200.1.p Chr10 22.629.571 | 22.631.265 275 7,57 | 29883,69 34,46 stable NP_001391274.1
OskEXPB-21 | OsKitaakel10g187300.1.p Chrl10 22.635.350 | 22.637.233 261 9,1 28685,60 29,36 stable NP_001391266.1
OskEXPB-22 | OsKitaakel0g187400.1.p Chr10 22.647.160 | 22.649.339 268 5,51 | 29191,77 24,17 stable NP_001391275.1
OskEXPB-23 | OsKitaake10g187500.1.p Chr10 22.658.172 | 22.660.728 286 5,96 | 31358,10 26,66 stable NP_001391276.1
OskEXLA-01 | OsKitaake03g027500.1.p Chr3 1.921.160 | 1.923.704 279 9,23 | 30038,33 32,63 stable NP_001388961.1
OskEXLA-02 | OsKitaake03g027500.2.p Chr3 1.921.160 | 1.923.704 239 8,95 | 25889,43 28,55 stable KAF2937133.1

OskEXLA-03 | OsKitaake06g288900.1.p Chr6 30.638.894 | 30.640.935 313 6,13 | 34120,44 53,76 unstable | XP_015641760.1
OskEXLA-04 | OsKitaake07g138900.1.p Chr7 17.002.190 | 17.005.889 276 8,92 | 29726,06 35,42 stable XP_015645083.1
OskEXLA-05 | OsKitaake10g177800.1.p Chr10 21.978.899 | 21.980.878 275 9,13 | 29301,42 37,91 stable XP_015614226.1
OskEXLB-01 | OsKitaake07g149900.1.p Chr7 18.478.174 | 18.479.708 284 7,63 | 30526,55 46,11 unstable KAF2922922.1
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P. deltoides Genomunda Fiziksel Pozisyon

EXP Adi Phytoz;me Genom Veri Baslangic Bitis Ul;fl(:l(::gu pl l\ilolekiiler Ka;trarsnz.llk K::;;h NCBI
abani Adi Kromozom | Pozisyonu | Pozisyonu ) Agirhk (Da) indeksi Kararsz | Ad!
(bp) (bp)

PdEXPA-01 | Podel.01G001200.1.p Chrl 120.864 123.175 247 9,15| 26566,00 23,55 stable None
PdEXPA-02| Podel.01G119300.1.p Chrl 9.606.176 9.607.731 269 9,66 29191,60 26,73 stable None
PdEXPA-03 | Podel.01G251700.1.p Chrl 26.073.647 26.076.385 262 9,65| 28405,49 44,97 unstable None
PdEXPA-04 | Podel.01G425100.1.p Chrl 45.698.960 45.698.960 254 991| 28112,13 47,80 unstable None
PdEXPA-05| Podel.02G017300.1.p Chr2 1.029.112 1.030.579 256 9,17| 27833,66 35,43 stable None
PdEXPA-06 | Podel.02G204000.1.p Chr2 16.165.221 16.166.382 256 9,25| 27876,53 29,05 stable None
PdEXPA-07 | Podel.04G087000.1.p Chr4 7.716.820 7.719.044 273 8.9 29809,16 31,91 stable None
PdEXPA-08 | Podel.04G131300.1.p Chr4 13.055.953 13.057.325 241 8,81| 25936,07 40,35 unstable None
PdEXPA-09 | Podel.04G214200.1.p Chr4 21.657.183 21.658.816 250 8,07| 27777,63 33,05 stable None
PdEXPA-10| Podel.05G260100.1.p Chr5 25.411.766 25.413.111 256 9,17| 27869,62 29,76 stable None
PdEXPA-11| Podel.06G092900.1.p Chr6 7.153.750 7.155.737 260 9,41| 28168,01 28,33 stable None
PdEXPA-12| Podel.06G117300.1.p Chr6 9.482.861 9.484.258 254 9,02| 2746893 30,20 stable None
PdEXPA-13| Podel.08G071000.1.p Chr8 4.667.090 4.669.052 258 9,53 | 27947,76 34,51 stable None
PdEXPA-14 | Podel.08G106000.1.p Chr8 7.107.726 7.109.902 249 9,45| 26448,64 39,54 stable None
PdEXPA-15| Podel.09G031100.1.p Chr9 4.039.133 4.041.544 262 9,43 | 28418,50 42,95 unstable None
PdEXPA-16| Podel.09G175000.1.p Chr9 13.342.914 13.344.778 250 8,09| 27832,67 40,35 unstable None
PdEXPA-17| Podel.10G168700.1.p Chr10 15.920.507 15.922.764 249 9,34| 26581,79 36,36 stable None
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PdEXPA-18 | Podel.10G207300.1.p Chr10 18.582.468 18.584.182 258 9,62 | 127886,76 36,60 stable None
PdEXPA-19 | Podel.13G064500.1.p Chrl3 4.734.745 4.736.531 242 9,23 | 25797,14 31,48 stable None
PdEXPA-20 | Podel.13G195100.1.p Chrl3 17.001.500 17.002.836 221 6,48 | 23597,66 30,40 stable None
PdEXPA-21 | Podel.16G102300.1.p Chrl16 9.596.903 9.598.209 286 9,58 | 31602,31 33,51 stable None
PdEXPA-22 | Podel.16G103400.1.p Chrl6 9.774.885 9.776.147 286 8,66 | 31448,78 28,17 stable None
PdEXPA-23 | Podel.16G140200.1.p Chrl16 14.000.670 14.002.102 254 9,15| 27605,19 22,777 stable None
PdEXPA-24 | Podel.17G089000.1.p Chrl7 10.046.871 10.048.448 248 9,38 | 26962,43 41,41 unstable None
PdEXPA-25| Podel.17G089000.2.p Chrl7 10.046.871 10.048.448 241 9,38 | 26068,39 40,79 unstable None
PdEXPA-26 | Podel.17G096700.1.p Chrl7 10.766.349 10.767.648 248 8,07 27439,28 26,51 stable None
PdEXPA-27 | Podel.17G152300.1.p Chrl7 15.257.626 15.259.986 274 8,88 29879,33 33,33 stable None
PdEXPA-28 | Podel.19G059000.1.p Chr19 8.357.254 8.359.204 223 8,57| 23826,12 32,31 stable None
PdEXPA-29 Podel. T187000.1.p scaffold-50 54.064 55.326 286 8,66 | 31423,77 25,80 stable None
PAdEXPA-30 Podel. T123900.1.p scaffold-297 37.751 38.971 223 9,05| 24408,08 29,18 stable None
PdEXPB-01 | Podel.13G143600.1.p Chrl13 15.072.238 15.074.600 251 8,51 | 27494,51 22,78 stable None
PdEXPB-02 | Podel.14G066700.1.p Chr14 4.902.910 4.904.586 251 5,67| 26620,96 40,88 unstable None
PdEXPB-03 | Podel.19G108000.1.p Chr19 13.268.807 13.271.583 262 8,51 | 28696,72 25,15 stable None
PdEXLA-01 | Podel.04G184900.1.p Chr4 19.481.916 19.484.038 214 7,53 23676,79 37,22 stable None
PAdEXLA-02| Podel.09G147000.1.p Chr9 11.573.519 11.575.448 280 7,44 | 3042772 32,39 stable None
PdEXLB-01 | Podel.01G158400.1.p Chrl 12.999.030 13.001.044 256 5,02 2802425 37,45 stable None
PAdEXLB-02 | Podel.01G158400.2.p Chrl 12.999.030 13.001.044 255 5,02 27953,17 39,99 stable None
PAdEXLB-03 | Podel.01G163200.1.p Chrl 13.520.960 13.522.141 255 6,29 | 27781,83 26,38 stable None
PdEXLB-04 | Podel.03G086800.1.p Chr3 10.660.513 10.662.136 250 6.8 27664,48 28,80 stable None
PAdEXLB-05 | Podel.03G090600.1.p Chr3 11.015.063 11.016.856 256 4,59 | 2813838 30,24 stable None
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EK A.56 P. equestis’e ait TabloS1

P. equestis Genomunda Fiziksel
: Pozisyon Protein .. Kararh
EXP Adi Ncﬁ,IabG:;O;ndlven Bas.langlg: ]?itis Uzu(:ﬁlgu pI Al\g::.lﬁll:l;g;) K?;?lzsl::ihk \?e;a NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
PeqEXPA-01 | XP_020598607.1 scaffold 19.427 23.270 258 8,11 | 28265,38 30,81 stable XP_020598607.1
PeqEXPA-02 | XP_020590408.1 scaffold 31.139 34.447 263 9,24| 28087,83 44,79 unstable | XP_020590408.1
PeqEXPA-03 | XP_020571641.1 scaffold 45.422 47.710 252 8,13 | 27116,32 38,81 stable XP_020571641.1
PeqEXPA-04 | XP_020592460.1 scaffold 152.880 154.926 254 9,13| 27401,21 38,15 stable XP_020592460.1
PeqEXPA-05 | XP_020576896.1 scaffold 168.538 170.284 256 9,11| 27882,63 38,32 stable XP_020576896.1
PeqEXPA-06 | XP_020583030.1 scaffold 181.572 183.433 252 8,93 | 26955,68 31,12 stable XP_020583030.1
PeqEXPA-07 | XP_020592044.1 scaffold 214.482 216.051 254 5,69 | 26889,37 33,33 stable XP_020592044.1
PeqEXPA-08 | XP_020579985.1 scaffold 259.920 260.638 257 8,39 28392,16 48,64 unstable | XP_020579985.1
PeqEXPA-09 | XP_020581041.1 scaffold 472.563 473.944 291 9,97 32771,13 43,26 unstable | XP_020581041.1
PeqEXPA-10 | XP_020593812.1 scaffold 588.178 590.707 210 9,36 | 22940,06 31,18 stable XP_020593812.1
PeqEXPA-11 | XP_020572179.1 scaffold 842.986 844.816 286 9,27 3077231 49,89 unstable | XP_020572179.1
PeqEXPA-12 | XP_020575602.1 scaffold 1.472.155 1.474.222 249 9,04 | 26814,22 36,30 stable XP_020575602.1
PeqEXPB-01 | XP_020596892.1 scaffold 3.699 8.391 280 6,4 29300,09 40,85 unstable | XP_020596892.1
PeqEXPB-02 | XP_020599294.1 scaffold 24.505 43.203 302 8,33 | 33361,67 36,47 stable XP_020599294.1
PeqEXLA-01 | XP_020597913.1 scaffold 4.207 6.302 263 8,69 28557,64 39,04 stable XP_020597913.1
PeqEXLA-02 | XP_020574149.1 scaffold 577.038 578.442 184 6,53 | 20428,09 37,60 stable XP_020574149.1
PeqEXLA-03 | XP_020574186.1 scaffold 615.265 617.470 262 8,09 | 28512,60 40,42 unstable | XP_020574186.1
PeqEXLB-01 | XP_020577846.1 scaffold 395.357 396.519 173 4,23 18768,00 37,12 stable XP_020577846.1
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P. halli hal Genomunda Fiziksel

Phytozome Genom Sessen LT Molekiiler | Kararsizhk Kararh
EXP Adi V)e,:ri Tabam Ada Bas.langlg: B:itis Uzunlugu | pI Agrhik (Da) indeksi veya NCBI Ad1
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

PhhEXPA-01 | PhHAL.1G108900.1.p Chrl 7.805.741 7.807.135 273 9,12 28888,81 34,59 stable PUZ74962.1
PhhEXPA-02 | PhHAL.1G109100.1.p Chrl 7.820.174 7.821.506 268 9,22 | 28486,45 34,14 stable PUZ74964.1
PhhEXPA-03 | PhHAL.1G109300.1.p Chrl 7.839.864 7.840.949 268 6,93 | 28533,41 29,18 stable PUZ74967.1
PhhEXPA-04 | PhHAL.1G109500.1.p Chrl 7.869.205 7.870.384 213 9,66 | 23336,64 24,83 stable PUZ74968.1
PhhEXPA-05| PhHAL.1G111100.1.p Chrl 8.008.861 8.009.885 269 8,81 | 12874543 32,66 stable PUZ74989.1
PhhEXPA-06 | PhHAL.1G373900.1.p Chrl 53.455.787 | 53.457.581 291 9,69 | 30212,88 39,80 stable PUZT77467.1
PhhEXPA-07 | PhHAL.2G365000.1.p Chr2 50.480.882 | 50.481.968 266 9,08 | 28134,99 34,30 stable PUZ72084.1
PhhEXPA-08 | PhHAL.3G230500.1.p Chr3 13.717.973 | 13.720.231 248 8,45| 25873,87 31,98 stable None

PhhEXPA-09 | PhHAL.3G374300.1.p Chr3 42.866.659 | 42.868.225 256 8,71 27749,36 33,55 stable None

PhhEXPA-10 | PhHAL.4G011200.1.p Chr4 771.607 772.884 265 9,37| 28312,04 36,23 stable PUZ59060.1
PhhEXPA-11| PhHAL.4G081900.1.p Chr4 5.453.308 5.456.505 260 7,52 27894,75 26,56 stable PUZ59916.1
PhhEXPA-12 | PhHAL.4G366000.1.p Chr4 50.491.400 | 50.492.612 278 7,48 | 29812,40 43,66 unstable | PUZ62534.1
PhhEXPA-13 | PhHAL.5G111300.1.p Chr5 6.125.174 6.127.145 251 747 | 26441,50 34,62 stable None

PhhEXPA-14 | PhHAL.5G416600.1.p Chr5 51.087.957 | 51.089.479 245 8,82 25281,14 39,36 stable PUZ57271.1
PhhEXPA-15| PhHAL.5G438200.1.p Chr5 52.597.435 | 52.598.588 250 6,04 | 26485,52 38,35 stable PUZ57513.1
PhhEXPA-16 | PhHAL.5G438500.1.p Chr5 52.617.873 | 52.619.037 257 9,71 | 27754,55 42,04 unstable | PUZ57516.1
PhhEXPA-17 | PhHAL.6G014600.1.p Chr6 1.114.434 1.115.222 232 8,93 | 24693,81 30,92 stable PUZ49885.1
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PhhEXPA-18 | PhHAL.6G292000.1.p Chr6 42.490.955 | 42.492.194 276 8,99 | 29034,89 31,89 stable PUZ52718.1
PhhEXPA-19 | PhHAL.7G258300.1.p Chr7 38.473.446 | 38.476.665 257 8,7 | 27689,77 37,44 stable PUZ48603.1
PhhEXPA-20 | PhHAL.9G028900.1.p Chr9 1.670.464 1.674.035 261 9,36 | 27977,75 43,00 unstable None

PhhEXPA-21 | PhHAL.9G234000.1.p Chr9 15.651.422 | 15.653.062 258 9,13 | 27022,69 39,88 stable None

PhhEXPA-22 | PhHAL.9G234400.1.p Chr9 15.689.290 | 15.690.552 257 8,87 | 27312,98 35,44 stable None

PhhEXPA-23 | PhHAL.9G234500.1.p Chr9 15.691.451 | 15.692.761 252 8,31 | 26257,54 34,95 stable PUZ38916.1
PhhEXPA-24 | PhHAL.9G234600.1.p Chr9 15.697.658 | 15.698.825 251 6,68 | 26635,00 32,55 stable PUZ38917.1
PhhEXPA-25 | PhHAL.9G234700.1.p Chr9 15.705.395 | 15.706.648 253 5,66 | 26838,30 31,43 stable PUZ38917.1
PhhEXPA-26 | PhHAL.9G234800.1.p Chr9 15.711.369 | 15.712.228 249 8,06 | 26306,67 34,89 stable PUZ38919.1
PhhEXPA-27 | PhHAL.9G234900.1.p Chr9 15.722.820 | 15.723.693 252 9,03 | 26596,19 39,93 stable PUZ38920.1
PhhEXPA-28 | PhHAL.9G235000.1.p Chr9 15.727.836 | 15.728.688 250 6,03 | 26037,26 34,26 stable PUZ38921.1
PhhEXPA-29 | PhHAL.9G417800.1.p Chr9 55.592.320 | 55.593.426 257 9,38 | 27611,50 29,96 stable PUZ40366.1
PhhEXPA-30 | PhHAL.9G460400.1.p Chr9 58.678.162 | 58.680.653 256 10,2 | 26798,43 43,47 stable None

PhhEXPA-31 | PhHAL.9G609300.1.p Chr9 68.243.524 | 68.244.469 252 5,83 | 27247,86 33,66 stable None

PhhEXPA-32 | PhHAL.9G609500.1.p Chr9 68.253.314 | 68.254.618 249 9,11 | 26728,30 24,79 stable None

PhhEXPA-33 | PhHAL.9G609600.1.p Chr9 68.255.854 | 68.257.258 258 8,92 | 27054,68 38,86 stable PUZ42784.1
PhhEXPA-34 | PhHAL.9G609900.1.p Chr9 68.283.133 | 68.285.778 476 10,07 | 52125,99 46,71 unstable | PUZ42787.1
PhhEXPB-01 | PhHAL.1G315700.1.p Chrl 49.748.014 | 49.751.936 269 8 28059.76 33,97 stable PUZ76750.1
PhhEXPB-02 | PhHAL.1G326700.1.p Chrl 50.408.064 | 50.409.798 268 8,06 | 27987,59 39,73 stable PUZ76900.1
PhhEXPB-03 | PhHAL.1G326900.1.p Chrl 50.413.853 | 50.415.025 195 8,09 | 20693.64 34,90 stable PUZ76902.1
PhhEXPB-04 | PhHAL.1G327100.1.p Chrl 50.439.927 | 50.441.674 292 8,75 | 30402,52 36,17 stable PUZ76906.1
PhhEXPB-05 | PhHAL.2G111300.1.p Chr2 9.490.393 9.492.144 319 9,54 | 33363,14 39,39 stable PUZ69472.1
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PhhEXPB-06 | PhHAL.2G111400.1.p Chr2 9.509.066 9.510.639 315 9,41 | 33249,26 40,06 unstable | PUZ69473.1
PhhEXPB-07 | PhHAL.3G448000.1.p Chr3 54.827.503 | 54.828.309 268 7,47 | 28738,06 30,43 stable PUZ67589.1
PhhEXPB-08 | PhHAL.3G448100.1.p Chr3 54.831.700 | 54.832.506 268 7,47 | 28679,98 28,18 stable PUZ67590.1
PhhEXPB-09 | PhHAL.3G448200.1.p Chr3 54.835.479 | 54.836.285 268 7,47 | 28742,07 26,90 stable PUZ67591.1
PhhEXPB-10 | PhHAL.7G222200.1.p Chr7 36.092.261 | 36.096.611 273 8,92 | 29043,47 33,66 stable PUZ48149.1
PhhEXPB-11 | PhHAL.7G237500.1.p Chr7 37.059.313 | 37.060.512 262 6,39 | 26899,33 33,45 stable PUZ48331.1
PhhEXPB-12 | PhHAL.7G237600.1.p Chr7 37.061.151 | 37.062.276 284 9,73 | 29433,61 42,76 unstable | PUZ76906.1
PhhEXPB-13 | PhHAL.7G237700.1.p Chr7 37.064.800 | 37.066.310 264 5,86 | 27056,48 34,16 stable PUZ48333.1
PhhEXPB-14 | PhHAL.7G237800.1.p Chr7 37.068.635 | 37.070.218 293 9,38 | 30764,73 40,84 unstable | PUZ48334.1
PhhEXPB-15 | PhHAL.9G148800.1.p Chr9 9.044.813 9.049.193 306 5,6 | 32117,11 35,62 stable PUZ37805.1
PhhEXPB-16 | PhHAL.9G191800.1.p Chr9 12.153.718 | 12.155.637 325 6,04 | 35007,92 34,57 stable PUZ38382.1
PhhEXPB-17 | PhHAL.9G402700.1.p Chr9 54.336.982 | 54.340.170 285 7,06 | 31263,24 26,75 stable PUZ40167.1
PhhEXPB-18 | PhHAL.9G402800.1.p Chr9 54.348.556 | 54.350.335 270 6,51 | 29439,28 30,01 stable PUZ40169.1
PhhEXPB-19 | PhHAL.9G404000.1.p Chr9 54.463.733 | 54.465.525 266 5,35 | 2875225 32,80 stable PUZ40178.1
PhhEXPB-20 | PhHAL.9G404100.1.p Chr9 54.470.620 | 54.472.416 269 5,35 | 2917276 33,03 stable PUZ40179.1
PhhEXPB-21 | PhHAL.9G404200.1.p Chr9 54.481.341 | 54.483.150 273 8,98 | 29474,43 42,27 unstable | PUZ40180.1
PhhEXPB-22 | PhHAL.9G404300.1.p Chr9 54.487.885 | 54.489.496 267 9,68 | 29235,26 39,63 stable PUZ40181.1
PhhEXPB-23 | PhHAL.9G404500.1.p Chr9 54.506.660 | 54.507.967 272 9,21 | 2924041 30,95 stable PUZ40183.1
PhhEXPB-24 | PhHAL.9G404700.1.p Chr9 54.523.445 | 54.525.019 280 9,34 | 30510,61 29,31 stable PUZ40180.1
PhhEXPB-25 | PhHAL.9G404900.1.p Chr9 54.539.202 | 54.540.956 276 7,59 | 30288,22 33,05 stable PUZ40186.1
PhhEXPB-26 | PhHAL.9G409700.1.p Chr9 54.960.211 | 54.961.545 268 8,77 | 28894,32 28,08 stable PUZ40252.1
PhhEXPB-27 | PhHAL.9G409800.1.p Chr9 54.962.837 | 54.963.866 274 5,84 | 29337,32 33,76 stable PUZ40253.1
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PhhEXPB-28 | PhHAL.9G649000.1.p Chr9 70.739.146 | 70.739.952 265 7,95 | 28871,22 32,53 stable PUZ43271.1
PhhEXPB-29 | PhHAL.9G649100.1.p Chr9 70.742.837 | 70.744.123 268 7,95 | 28813,14 30,57 stable PUZ43272.1
PhhEXPB-30 | PhHAL.9G649200.1.p Chr9 70.746.150 | 70.746.956 268 7,47 | 28785,04 27,61 stable PUZ43273.1
PhhEXPB-31 | PhHAL.9G649300.1.p Chr9 70.749.868 | 70.750.674 268 7,49 | 28854,14 27,45 stable PUZ43274.1
PhhEXPB-32 | PhHAL.9G650600.1.p Chr9 70.867.471 | 70.869.586 301 5,73 | 31984,83 43,87 unstable | PUZ43301.1
PhhEXPB-33 | PhHAL.9G650700.1.p Chr9 70.871.723 | 70.873.122 273 9,08 | 29939,87 44,38 unstable | PUZ43302.1
PhhEXLA-01 | PhHAL.2G358600.1.p Chr2 50.096.510 | 50.099.392 282 9,22 | 30567,05 36,11 stable PUZ72004.1
PhhEXLA-02 | PhHAL.4G008800.1.p Chr4 646.830 649.270 289 8,67 | 30592,89 51,44 unstable | PUZ59027.1
PhhEXLA-03 | PhHAL.9G414000.1.p Chr9 55.288.960 | 55.291.341 268 8,96 | 28560,44 38,78 stable PUZ40326.1
PhhEXIL.B-01 | PhHAL.2G369000.1.p Chr2 50.743.487 | 50.746.415 301 5,29 | 32602,94 38,74 stable PUZ72138.1
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S. bicolor rio Genomunda Fiziksel Pozisyon

EXP Adi Phytoz;me Genom Veri Baslangic Bitis Ul;::ltﬁi gu pl l\ilolekiiler Kz.lrars1z_llk K::;;h NCBI
abam Adi Kromozom | Pozisyonu | Pozisyonu ) Agirhk (Da) | indeksi Kararsiz | Al
(bp) (bp)

SbrEXPA-01 | SbRi0.01G034500.1.p |chromosome_1| 2.847.015 2.851.515 262 9,47 | 28157,04 44,04 unstable | None
SbrEXPA-02 | SbRi0.01G252400.1.p |chromosome_1| 26.688.342 | 26.689.532 256 8,41| 2694738 37,29 stable None
SbrEXPA-03 | SbRi0.01G252500.1.p |chromosome_1| 26.748.027 | 26.748.968 253 8,04 | 26989,46 35,05 stable None
SbrEXPA-04 | SbRi0.01G252600.1.p |chromosome_1| 26.752.808 | 26.754.242 291 7,96 3091784 37,70 stable None
SbrEXPA-05| SbRi0.01G252700.1.p |chromosome_1| 26.758.855 | 26.759.715 251 8,81 | 26612,00 36,17 stable None
SbrEXPA-06 | SbRi0.01G252800.1.p |chromosome_1| 26.763.898 | 26.764.659 253 8,79 26515,73 32,25 stable None
SbrEXPA-07 | SbRi0.01G337500.1.p |chromosome_1| 59.618.031 | 59.619.257 264 9,14 | 28374,43 26,19 stable None
SbrEXPA-08 | SbRi0.01G380500.1.p |chromosome_1| 64.413.280 | 64.414.337 261 10,2 | 27445,09 52,28 unstable | None
SbrEXPA-09 | SbRi0.01G533500.1.p |chromosome_1| 77.463.766 | 77.464.721 249 9,03| 26647,03 31,30 stable None
SbrEXPA-10| SbRi0.01G533600.1.p |chromosome_1| 77.477.756 | 77.478.798 254 9,25| 27234,62 32,79 stable None
SbrEXPA-11| SbRi0.02G321400.1.p |chromosome_2| 80.193.898 | 80.195.413 273 9,3 29276,12 26,60 stable None
SbrEXPA-12| SbRi0.03G116600.1.p |chromosome_3| 10.217.475 | 10.218.589 254 496 | 26935,01 30,62 stable None
SbrEXPA-13| SbRi0.03G134700.1.p |chromosome_3| 11.952.245 | 11.960.083 244 8,08 | 25194,12 31,75 stable None
SbrEXPA-14 | SbRi0.03G365700.1.p |chromosome_3| 67.684.522 | 67.686.841 252 6,38 | 26440,47 36,31 stable None
SbrEXPA-15| SbRi0.03G477200.1.p |chromosome_3 | 75.583.781 | 75.585.017 281 9,67 | 30082,35 37,71 stable None
SbrEXPA-16 | SbRi0.04G128200.1.p |chromosome_4| 13.592.782 | 13.593.659 256 9,46 | 2742941 26,77 stable None
SbrEXPA-17 | SbRi0.04G128400.1.p |chromosome_4 | 13.608.354 | 13.609.528 270 9,16 | 28738,81 28,05 stable None
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SbrEXPA-18 | SbRi0.04G128500.1.p | chromosome_4 | 13.665.673 | 13.666.629 253 9,13| 27139,74 27,00 stable None
SbrEXPA-19 | SbRi0.04G129500.1.p | chromosome_4 | 13.993.768 | 13.995.074 262 9,22 | 128228,26 32,16 stable None
SbrEXPA-20 | SbRi0.04G129600.1.p | chromosome_4 | 14.093.137 | 14.094.531 258 9,13| 27784,79 27,78 stable None
SbrEXPA-21 | SbRi0.04G254200.1.p | chromosome_4 | 56.097.314 | 56.098.955 292 9,43 | 30350,99 35,59 stable None
SbrEXPA-22 | SbRi0.06G034800.1.p | chromosome_6 | 8.015.281 8.017.006 263 8,63| 27951,42 37,00 stable None
SbrEXPA-23 | SbRi0.06G209100.1.p | chromosome_6 | 62.565.532 | 62.568.611 257 8,53 | 27832,95 35,72 stable None
SbrEXPA-24 | SbRi0.07G018800.1.p | chromosome_7 1.594.549 1.595.785 266 5,63 | 28408,89 36,31 stable None
SbrEXPA-25 | SbRi0.07G021000.1.p | chromosome_7 1.921.458 1.922.444 278 7,47| 30053,05 45,58 unstable None
SbrEXPA-26 | SbRi0.07G021200.1.p | chromosome_7 1.939.259 1.940.737 260 6,24 | 28103,82 35,84 stable None
SbrEXPA-27 | SbRi0.07G021300.1.p | chromosome_7 1.951.607 1.953.307 259 6,24 | 27987,69 36,12 stable None
SbrEXPA-28 | SbRi0.07G178100.1.p | chromosome_7 | 64.649.204 | 64.650.483 287 8,95 30226,22 38,31 stable None
SbrEXPA-29 | SbRi0.09G183000.1.p | chromosome_9 | 53.461.954 | 53.464.460 248 6,87 | 25831,78 35,11 stable None
SbrEXPA-30 | SbRio.10G006800.1.p |chromosome_10| 476.094 476.989 276 8,51 29254,15 42,92 unstable None
SbrEXPA-31 | SbRi0.10G253500.1.p |chromosome_10| 52.974.836 | 52.978.254 261 6,88 | 28096,86 28,40 stable None
SbrEXPA-32 | SbRio0.10G345700.1.p |chromosome_10| 60.177.243 | 60.178.139 270 9,53 | 28629,26 39,24 stable None
SbrEXPB-01 | SbRio0.01G163800.1.p | chromosome_1 | 13.211.195 | 13.214.221 325 496 | 34230,69 37,35 stable None
SbrEXPB-02 | SbRi0.01G163900.1.p | chromosome_1 | 13.216.374 | 13.220.658 306 5,34 32126,19 33,15 stable None
SbrEXPB-03 | SbRi0.01G292800.1.p | chromosome_1 | 52.006.270 | 52.008.045 266 487| 28805,24 27,37 stable None
SbrEXPB-04 | SbRi0.01G293000.1.p | chromosome_1 | 52.019.514 | 52.022.076 314 5,76 | 34143,59 29,87 stable None
SbrEXPB-05 | SbRi0.01G293000.2.p | chromosome_1 | 52.019.514 | 52.022.076 308 5,75| 33463,73 27,15 stable None
SbrEXPB-06 | SbRi0.01G293100.1.p | chromosome_1 | 52.031.930 | 52.034.077 276 9,62 | 29946,98 36,77 stable None
SbrEXPB-07 | SbRi0.01G293400.1.p | chromosome_1 | 52.054.710 | 52.056.083 269 9,51 28973,21 28,84 stable None
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SbrEXPB-08 | SbRi0.01G293500.1.p | chromosome_1 | 52.067.432 | 52.068.874 278 9,56 29996,87 28,48 stable None
SbrEXPB-09 | SbRi0.01G293600.1.p | chromosome_1 | 52.096.772 | 52.098.298 282 7,02 30885,74 36,84 stable None
SbrEXPB-10 | SbRi0.01G324700.1.p | chromosome_1 | 58.075.577 | 58.078.125 290 6,99 | 31852,82 30,22 stable None
SbrEXPB-11 | SbRi0.01G324900.1.p | chromosome_1 | 58.104.948 | 58.106.743 319 8,68 | 35009,64 29,86 stable None
SbrEXPB-12 | SbRi0.01G325100.1.p | chromosome_1 | 58.122.552 | 58.124.479 266 5,35| 29126,60 27,95 stable None
SbrEXPB-13 | SbRi0.01G327600.1.p | chromosome_1 | 58.494.919 | 58.496.003 194 9,04 | 21483,97 25,47 stable None
SbrEXPB-14 | SbRi0.01G327800.1.p | chromosome_1 | 58.547.276 | 58.548.754 266 9,15| 28755,18 27,77 stable None
SbrEXPB-15 | SbRi0.01G327800.2.p | chromosome_1 | 58.547.276 | 58.548.754 244 9,24 | 26411,72 30,93 stable None
SbrEXPB-16 | SbRi0.01G327800.3.p | chromosome_1 | 58.547.276 | 58.548.754 224 9,16 | 24366,42 27,59 stable None
SbrEXPB-17 | SbRi0.01G576300.1.p | chromosome_1 | 80.852.615 | 80.853.893 266 6,88 | 28714,90 23,87 stable None
SbrEXPB-18 | SbRi0.01G576400.1.p | chromosome_1 | 80.864.846 | 80.865.701 239 6,44 | 25786,50 23,48 stable None
SbrEXPB-19 | SbRi0.01G576500.1.p | chromosome_1 80.877.847 | 80.879.076 266 6,88 | 28646,74 24,47 stable None
SbrEXPB-20 | SbRi0.01G576600.1.p | chromosome_1 | 80.886.125 | 80.887.421 266 6,88 | 28619,67 25,32 stable None
SbrEXPB-21 | SbRi0.01G576700.1.p | chromosome_1 | 80.894.623 | 80.895.929 266 6,44 | 28672,77 23,90 stable None
SbrEXPB-22 | SbRi0.01G579100.1.p | chromosome_1 | 81.149.524 | 81.151.315 320 5,97 | 33849,92 43,27 unstable None
SbrEXPB-23 | SbRi0.01G579200.1.p | chromosome_1 | 81.164.078 | 81.165.675 297 9,3 32572,85 37,11 stable None
SbrEXPB-24 | SbRi0.01G579200.2.p | chromosome_1 81.164.078 | 81.165.675 273 9,04 | 29865,78 34,76 stable None
SbrEXPB-25 | SbRi0.02G130700.1.p | chromosome_2 | 18.922.189 | 18.923.693 307 9,44 | 31962,64 37,42 stable None
SbrEXPB-26 | SbRi0.02G130900.1.p | chromosome_2 | 18.958.278 | 18.959.676 312 9,55| 33031,05 40,49 unstable None
SbrEXPB-27 | SbRi0.04G203800.1.p | chromosome_4 | 51.562.742 | 51.564.335 318 6,49 | 3462441 34,88 stable None
SbrEXPB-28 | SbRi0.04G242800.1.p | chromosome_4 | 55.146.901 | 55.151.788 273 8,08 | 28582,20 28,92 stable None
SbrEXPB-29 | SbRi0.04G313800.1.p | chromosome_4 | 60.928.436 | 60.930.339 295 8,84 30770,99 37,14 stable None
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SbrEXPB-30 | SbRi0.04G313900.1.p | chromosome_4 | 60.948.344 | 60.950.007 294 8,82 30732,04 41,96 unstable None
SbrEXPB-31 | SbRi0.04G314000.1.p | chromosome_4 | 60.958.337 | 60.961.053 264 7,49 27378,97 39,34 stable None
SbrEXPB-32 | SbRi0.06G172400.1.p | chromosome_6 | 59.453.238 | 59.459.071 274 9,14| 29241,61 26,79 stable None
SbrEXPB-33 | SbRi0.06G187200.1.p | chromosome_6 | 60.713.255 | 60.714.855 288 9,87 | 30560,90 33,88 stable None
SbrEXPB-34 | SbRi0.06G187300.1.p | chromosome_6 | 60.717.544 | 60.719.156 263 7,5 | 26909,39 29,20 stable None
SbrEXPB-35 | SbRi0.06G187400.1.p | chromosome_6 | 60.722.668 | 60.724.335 291 9,6 | 300693,60 37,60 stable None
SbrEXPB-36 | SbRi0.10G147900.1.p |chromosome_10| 14.664.835 | 14.666.170 259 7,45 26903,23 37,44 stable None
SbrEXPB-37 | SbRio.10G150200.1.p |chromosome_10| 15.191.590 | 15.193.054 259 6,79 | 26757,94 36,93 stable None
SbrEXLA-01 | SbRio.01G333700.1.p | chromosome_1 | 59.161.395 | 59.164.369 282 9,04 | 30080,19 41,17 unstable None
SbrEXLA-02 | SbRio.01G551600.1.p | chromosome_1 | 78.852.741 | 78.855.131 270 9,03| 29183,40 32,85 stable None
SbrEXL.A-03 | SbRi0.02G315700.1.p | chromosome_2 | 79.738.186 | 79.741.032 274 8,83 | 29188,47 28,90 stable None
SbrEXLA-04 | SbRio.10G348400.1.p |chromosome_10| 60.365.110 | 60.367.424 461 9,39| 49316,62 64,80 unstable None
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C. rubella Genomunda Fiziksel
Phytozome Genom BGzityon . Pmteil.l Mo{ekiiler Kararsizhk A
EXP Ad1 Veri Tabam Ad Bas.langlg: B.ltls Uzunlugu | pI Agirhk indeksi veya NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) (Da) Kararsiz
(bp) (bp)
CrEXPA-01 | Carub.0001s0136.1.p | scaffold-1 480.934 482.004 218 9,3 23821,93 27,35 stable EOA38924.1
CrEXPA-02 | Carub.0001s1225.1.p | scaffold-1 4.371.371 4.372.379 263 9,33 | 28982,80 25,37 stable | XP_006303220.1
CrEXPA-03 | Carub.0001s1972.1.p | scaffold-1 7.036.790 7.038.143 252 8,9 26779,23 33,44 stable | XP_006305548.1
CrEXPA-04 | Carub.0001s2424.1.p | scaffold-1 8.726.343 8.727.861 254 9,45 | 26754,94 32,66 stable EOA38370.1
CrEXPA-05 | Carub.0002s0203.1.p | scaffold-2 839.339 840.665 257 9,38 | 27981,77 35,89 stable | XP_006301544.1
CrEXPA-06 | Carub.0002s1618.1.p | scaffold-2 | 9.560.108 9.561.730 250 9,18 | 2655691 33,90 stable | XP_006302737.1
CrEXPA-07 | Carub.0003s0237.1.p | scaffold-3 763.148 765.040 266 8,4 29042,81 42,71 unstable | XP_006296727.1
CrEXPA-08 | Carub.0003s1509.1.p | scaffold-3 | 5.305.519 5.306.518 252 10,49 | 27747,73 42,55 unstable | XP_006298390.1
CrEXPA-09 | Carub.0004s0994.1.p | scaffold-4 | 7.035.940 7.038.086 256 9,73 | 27757,60 42,10 unstable | XP_006294844.1
CrEXPA-10 | Carub.0004s1957.1.p | scaffold-4 | 10.827.292 | 10.829.299 262 9,33 | 28174,89 29,54 stable | XP_006294816.1
CrEXPA-11| Carub.0004s2174.1.p | scaffold-4 | 11.646.083 | 11.647.799 257 9,76 | 27874,67 32,08 stable | XP_006294843.1
CrEXPA-12 | Carub.0004s2290.1.p | scaffold-4 | 12.097.066 | 12.098.046 258 7,55 | 27605,67 36,69 stable | XP_006296492.1
CrEXPA-13 | Carub.0005s0193.1.p | scaffold-5 749.685 751.381 253 9.4 27102,79 36,26 stable EOA24555.1
CrEXPA-14 | Carub.0005s0762.1.p | scaffold-5 3.284.375 3.286.287 258 9,2 27918,62 36,65 stable | XP_006291705.1
CrEXPA-15| Carub.0005s2222.1.p | scaffold-5 | 10.792.676 | 10.793.718 260 9,57 | 27907,82 32,57 stable | XP_006291698.1
CrEXPA-16 | Carub.0006s0110.1.p | scaffold-6 409.790 413.278 258 9,61 | 27678,58 21,67 stable | XP_006288496.1
CrEXPA-17 | Carub.0006s0422.1.p | scaffold-6 1.550.056 1.551.010 255 5,05 | 2762391 33,24 stable | XP_006289507.1
CrEXPA-18 | Carub.0006s1372.1.p | scaffold-6 | 5.104.822 5.105.994 262 8,72 | 28672,76 22,62 stable | XP_006289401.1
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CrEXPA-19 | Carub.0006s3557.1.p | scaffold-6 15.979.181 | 15.980.045 251 9,79 27308,29 32,07 stable | XP_006289321.1
CrEXPA-20 | Carub.0007s0010.1.p | scaffold-7 39.307 40.668 255 8,69 2772247 42,39 unstable | XP_006284385.1
CrEXPA-21 | Carub.0007s3662.1.p | scaffold-7 16.817.931 | 16.819.220 317 9,59 35442,07 20,63 stable | XP_006284933.2
CrEXPA-22 | Carub.0007s3663.1.p | scaffold-7 16.820.652 | 16.822.026 267 8,54 29742,10 21,25 stable | XP_006285777.2
CrEXPA-23 | Carub.0007s3664.1.p | scaffold-7 16.823.916 | 16.824.998 270 8,61 29862,43 22,11 stable | XP_006286196.2
CrEXPA-24 | Carub.0007s3666.1.p | scaffold-7 16.831.288 | 16.832.401 262 8,91 28593,72 26,42 stable | XP_006282866.2
CrEXPA-25 | Carub.0008s0787.1.p | scaffold-8 5.277.521 5.278.771 264 9.4 29329,07 26,64 stable | XP_006282225.1
CrEXPA-26 | Carub.0008s1664.1.p | scaffold-8 8.907.546 8.909.574 317 9.49 34218,02 28,89 stable | XP_023639883.1
CrEXPB-01 | Carub.0003s3532.1.p | scaffold-3 14.937.045 | 14.938.797 271 9.47 29167,66 44,09 unstable | XP_006298316.1
CrEXPB-02 | Carub.0004s2768.1.p | scaffold-4 13.820.721 | 13.821.531 177 4,87 18732,15 45,15 unstable EOA28401.1

CrEXPB-03 | Carub.0004s2769.1.p | scaffold-4 13.822.714 | 13.823.825 275 5,26 29191,16 33,61 stable | XP_006296505.1
CrEXPB-04 | Carub.0004s2770.1.p | scaffold-4 13.825.873 | 13.827.212 260 8,31 27537,34 37,43 stable | XP_006295829.1
CrEXPB-05 | Carub.0005s2729.1.p | scaffold-5 12.675.096 | 12.676.281 264 9,58 28424,05 41,24 unstable | XP_023639069.1
CrEXPB-06 | Carub.0007s1251.1.p | scaffold-7 4.766.512 4.768.482 264 9,24 28396,74 36,18 stable | XP_006284345.1
CrEXLA-01 | Carub.0005s0808.1.p | scaffold-5 3.582.698 3.584.296 258 7,56 28504,49 22,32 stable | XP_006292680.2
CrEXLA-02 | Carub.0005s1180.1.p | scaffold-5 6.874.488 6.875.238 170 9,19 19273,08 29,41 stable | XP_006290296.1
CrEXLA-03 | Carub.0005s1181.1.p | scaffold-5 6.875.983 6.876.967 263 9,32 28589,77 35,33 stable | XP_006292201.1
CrEXLA-04 | Carub.0005s1182.1.p | scaffold-5 6.887.991 6.889.155 265 8,76 28570,67 36,94 stable | XP_006291686.1
CrEXLA-05| Carub.0007s0029.1.p | scaffold-7 98.499 99.776 263 8,29 28195,25 42,27 unstable | XP_006284347.1
CrEXLB-01 | Carub.0007s2439.1.p | scaffold-7 9.264.282 9.265.575 250 6,37 27801,64 35,48 stable | XP_006284415.1




61¢C

EK A.60 N. sylvestris’e ait TabloS1

N. sylvestris Genomunda Fiziksel
: Pozisyon Protein .. Kararh
EXP Ad1 NC],}[,Ial();::lO;ndlven Bas.langlg: ]?itis Uzu(:ﬁlgu pI Al\g::‘llfll:l;g;) K?:;Z::::illk \?e;a NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)
NSEXPA-01 | XP_009779477.1 scaffold 3.723 6.753 257 9,12 | 27450,04 26,30 stable XP_009779477.1
NsEXPA-02 | XP_009767600.1 scaffold 5.837 9.786 248 6,38 | 26406,66 29,18 stable XP_009767600.1
NSEXPA-03 | XP_009801593.1 scaffold 5.950 9.415 256 9 27754,28 25,06 stable XP_009801593.1
NsEXPA-04 | XP_009780854.1 scaffold 6.190 8.814 253 8,4 27093,14 32,48 stable XP_009780854.1
NsEXPA-05 | XP_009770971.1 scaffold 6.677 12.671 259 8,56 | 28327,13 28,28 stable XP_009770971.1
NSEXPA-06 | XP_009768238.1 scaffold 7.217 10.431 257 9,55| 27856,76 35,24 stable XP_009768238.1
NsEXPA-07 | XP_009794018.1 scaffold 7.280 10.347 249 9,22 2663794 30,23 stable XP_009794018.1
NSEXPA-08 | XP_009800062.1 scaffold 12.094 14.125 261 8,32 | 28787,78 24,57 stable XP_009800062.1
NsEXPA-09 | XP_009789308.1 scaffold 16.347 19.253 257 9,49 27814,66 30,21 stable XP_009789308.1
NSEXPA-10| XP_009760108.1 scaffold 17.233 22.129 266 8,6 28844,79 37,47 stable XP_009760108.1
NSEXPA-11| XP_009776279.1 scaffold 17.299 38.014 254 7,54| 27341,38 33,85 stable XP_009776279.1
NSEXPA-12| XP_009776281.1 scaffold 17.299 38.014 206 8,12 22152,58 30,47 stable XP_009776281.1
NSEXPA-13| XP_009765412.1 scaffold 18.155 26.482 249 9,05| 26609,77 31,24 stable XP_009765412.1
NSEXPA-14| XP_009776122.1 scaffold 18.307 20.134 264 9,37 29126,54 26,79 stable XP_009776122.1
NSsEXPA-15 | XP_009757427.1 scaffold 22.785 25.652 261 9,67| 2841947 27,27 stable XP_009757427.1
NSsEXPA-16 | XP_009760985.1 scaffold 28.802 31.438 240 9,6 26167,56 35,22 stable XP_009760985.1
NsEXPA-17 | XP_009772489.1 scaffold 30.584 33.978 257 9,23 27942,79 21,97 stable XP_009772489.1
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NSEXPA-18 | XP_009800063.1 scaffold 32.797 34.537 260 9,06| 28831,82 23,76 stable XP_009800063.1
NsEXPA-19 | XP_009762738.1 scaffold 34.903 39.254 263 9,01 | 28631,14 35,06 stable XP_009762738.1
NsEXPA-20 | XP_009787901.1 scaffold 39.004 44.861 293 9,09| 32016,63 25,75 stable XP_009787901.1
NsEXPA-21 | XP_009804397.1 scaffold 43.805 47.648 266 8,35| 28450,84 29,44 stable XP_009804397.1
NSEXPA-22 | XP_009776167.1 scaffold 53.581 56.424 266 8,86 | 29082,93 20,25 stable XP_009776167.1
NsEXPA-23 | XP_009776123.1 scaffold 57.516 59.305 264 9,43 29273,59 26,30 stable XP_009776123.1
NsEXPA-24 | XP_009800065.1 scaffold 63.316 65.028 261 8,48 | 28790,87 24,1 stable XP_009800065.1
NsEXPA-25 | XP_009788740.1 scaffold 64.197 69.340 259 9,33 | 27890,03 16,39 stable XP_009788740.1
NSEXPA-26 | XP_009789307.1 scaffold 81.899 84.020 257 9.44| 27970,72 36,97 stable XP_009789307.1
NSEXPA-27| XP_009761115.1 scaffold 177.107 180.912 260 9,43 28527,71 29,78 stable XP_009761115.1
NSEXPA-28 | XP_009789502.1 scaffold 187.663 190.947 254 9,73 28530,80 52,36 unstable XP_009789502.1
NsEXPB-01 | XP_009782073.1 scaffold 7.074 8.695 258 749 | 27167,73 30,52 stable XP_009782073.1
NSsEXPB-02 | XP_009780864.1 scaffold 10.726 13.521 190 5,24 | 2044193 30,73 stable XP_009780864.1
NSEXPB-03 | XP_009786643.1 scaffold 21.250 22.808 258 7,46 27162,67 32,49 stable XP_009786643.1
NSEXPB-04 | XP_009792658.1 scaffold 34.854 40.460 233 7,65| 25616,04 30,60 stable XP_009792658.1
NsEXPB-05 | XP_009763854.1 scaffold 35.673 42.790 268 9,69 29036,31 41,09 unstable XP_009763854.1
NSEXPB-06 | XP_009784253.1 scaffold 47.951 49.895 266 4,95| 28693,05 42,86 unstable XP_009784253.1
NsEXPB-07 | XP_009776226.1 scaffold 78.704 80.638 261 5,09 28048,53 37,57 stable XP_009776226.1
NSEXPB-08 | XP_009762995.1 scaffold 79.459 82.363 278 8,75| 29902,01 44,07 unstable XP_009762995.1
NsEXPB-09 | XP_009791512.1 scaffold 128.050 130.432 273 6,86 | 28912,67 33,09 stable XP_009791512.1
NsEXPB-10 | XP_009775666.1 scaffold 139.711 144.473 268 8,51 | 2902596 37,11 stable XP_009775666.1
NSsEXLA-01 | XP_009797268.1 scaffold 37.763 40.741 264 9,11 28751,80 38,26 stable XP_009797268.1
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NSsEXLA-02 | XP_009768114.1 scaffold 69.539 73.257 263 8,27 | 2844244 34,17 stable XP_009768114.1
NsEXLB-01 | XP_009785593.1 scaffold 20.995 23.440 307 7,52 | 34170,85 30,52 stable XP_009785593.1
NsEXLB-02 | XP_009804317.1 scaffold 60.959 63.149 255 4,77 27799,07 35,13 stable XP_009804317.1
NsEXLB-03 | XP_009801873.1 scaffold 63.748 67.600 252 5,97 28116,09 19,30 stable XP_009801873.1
NsEXLB-04 | XP_009774408.1 scaffold 267.702 270.679 273 4,82 | 29196,27 40,16 unstable XP_009774408.1
NsEXLB-05 | XP_009792536.1 scaffold 278.308 281.545 251 4,73 | 27350,64 30,45 stable XP_009792536.1
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N. tomentoisoformis Genomunda
: Fiziksel Pozisyon Protein .. Kararh
EXP Ad1 Ncﬁ,IabG:;O;ndlven Bas.langlg: B:itis Uzunlugu | pl Al\g::‘llfll:l;g;) K?;?lzsl::ihk veya NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)
NtmEXPA-01 | XP_009609692.2 scaffold 189 1.493 208 8,77 22908,11 25,02 stable XP_009609692.2
NtmEXPA-02 | XP_009629442.1 scaffold 336 10.096 249 9,17 26600,82 30,79 stable XP_009629442.1
NtmEXPA-03 | XP_009625406.1 scaffold 927 4.007 248 8,55 | 26440,83 31,46 stable XP_009625406.1
NtmEXPA-04 | XP_009594696.1 scaffold 4.602 7.153 257 9,07| 27544,18 27,86 stable XP_009594696.1
NtmEXPA-05 | XP_009589509.1 scaffold 5.292 7.683 240 9,5 26168,55 37,18 stable XP_009589509.1
NtmEXPA-06 | XP_009619444.1 scaffold 9.227 11.100 257 9,58 | 27804,62 34,17 stable XP_009619444.1
NtmEXPA-07 | XP_009615126.1 scaffold 10.195 11.991 264 9,36| 29230,63 25,51 stable XP_009615126.1
NtmEXPA-08 | XP_009591327.1 scaffold 10.378 15.799 259 8,72 | 28334,16 31,04 stable XP_009591327.1
NtmEXPA-09 | XP_009607404.1 scaffold 10.670 13.334 263 89 | 28550,12 33,91 stable XP_009607404.1
NtmEXPA-10| XP_009593802.3 scaffold 19.496 21.983 249 9,22 | 2658792 30,23 stable XP_009593802.3
NtmEXPA-11| XP_009631918.1 scaffold 19.648 26.018 265 9,19| 28313,79 27,60 stable XP_009631918.1
NtmEXPA-12 | XP_009614162.1 scaffold 22.467 25.732 266 8,96| 29174,00 19,92 stable XP_009614162.1
NtmEXPA-13 | XP_009597793.1 scaffold 23.037 25.219 260 90,48 | 12834534 33,86 stable XP_009597793.1
NtmEXPA-14 | XP_009594513.1 scaffold 23.927 26.723 253 8,62| 2708224 29,17 stable XP_009594513.1
NtmEXPA-15| XP_009587747.1 scaffold 25.925 29.778 259 9,4 | 27964,20 17,70 stable XP_009587747.1
NtmEXPA-16 | XP_009612177.1 scaffold 28.886 33.828 266 8,09| 28919,72 38,45 stable XP_009612177.1
NtmEXPA-17 | XP_009613959.1 scaffold 29.349 32.865 260 9,5 28521,79 34,24 stable XP_009613959.1
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NtmEXPA-18 | XP_009601949.1 scaffold 38.003 41.306 256 9,05| 27687,18 25,11 stable XP_009601949.1
NtmEXPA-19 | XP_009626498.1 scaffold 41.387 43.214 264 9,36 | 29274,68 25,08 stable XP_009626498.1
NtmEXPA-20 | XP_033515735.1 scaffold 42.754 44.396 114 9,75 | 13067,04 40,17 unstable XP_033515735.1
NtmEXPA-21 | XP_009618705.1 scaffold 59.844 63.068 248 6,56 | 26596,92 28,84 stable XP_009618705.1
NtmEXPA-22 | XP_009607348.1 scaffold 63.430 68.740 293 9,27 | 32031,72 22,37 stable XP_009607348.1
NtmEXPA-23 | XP_009619445.1 scaffold 74.814 80.381 296 9,81 | 32432,04 42,00 unstable XP_009619445.1
NtmEXPA-24 | XP_009619446.1 scaffold 74.814 80.381 257 9,53 | 27916,67 36,18 stable XP_009619446.1
NtmEXPA-25| XP_009610453.1 scaffold 92.272 95.454 257 9,23 | 27935,75 19,09 stable XP_009610453.1
NtmEXPA-26 | XP_009595572.1 scaffold 109.333 112.466 254 9,88 | 28613,86 52,07 unstable XP_009595572.1
NtmEXPA-27 | XP_009622932.1 scaffold 191.221 193.74 254 7,54 | 27383,42 33,56 stable XP_009622932.1
NtmEXPB-01 | XP_009624764.1 scaffold 710 7.082 269 9,74 | 29206,56 35,25 stable XP_009624764.1
NtmEXPB-02 | XP_009593948.2 | scaffold 8.005 10.406 308 7,13 | 3267292 34,96 stable XP_009593948.2
NtmEXPB-03 | XP_018625696.2 | scaffold 23.060 35.285 299 4,721 3268342 38,91 stable XP_018625696.2
NtmEXPB-04 | XP_033509441.1 scaffold 36.677 40.313 261 9,69 | 28446,49 30,77 stable XP_033509441.1
NtmEXPB-05 | XP_009613842.1 scaffold 77.624 80.791 273 4,63 | 29296,32 40,49 unstable XP_009613842.1
NtmEXPB-06 | XP_009591234.1 scaffold 95.986 101.076 268 8,51 29022,01 38,29 stable XP_009591234.1
NtmEXLA-01 | XP_009594036.1 scaffold 25.581 30.395 263 8,84 28616,52 39,47 stable XP_009594036.1
NtmEXLA-02 | XP_009606813.1 scaffold 61.826 64.548 266 8,62 | 28980,08 38,05 stable XP_009606813.1
NtmEXLB-01 | XP_009626892.1 scaffold 9.136 12.602 248 7,97 27098,02 21,17 stable XP_009626892.1
NtmEXLB-02 | XP_009596665.1 scaffold 36.111 38.326 255 4,96 | 27751,16 33,11 stable XP_009596665.1
NtmEXLB-03 | XP_009608881.1 scaffold 41.559 45.009 254 5,96 28385,40 18,41 stable XP_009608881.1
NtmEXLB-04 | XP_009628233.1 scaffold 75.333 79.079 271 491 | 29859,74 30,80 stable XP_009628233.1
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P. patens Genomunda Fiziksel
Pozisyon Protein . Kararh
EXP Ad1 Pgit??::)igezgin Bas.langlg: B:itis Uzu(:ﬁlgu pl Al\gl(:‘ll(:llzl;g:) K?;:S::ihk :'le;a NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)
PpEXPA-01 | Pp3c3_16280V3.1.p Chr3 11.436.542 | 11.438.886 255 9,87 | 27683,93 38,50 stable | XP_024370862.1
PpEXPA-02 | Pp3c3_37280V3.1.p Chr3 24.972.099 | 24.974.078 258 6,7 27396,64 33,86 stable XP_024369733.1
PpEXPA-03 | Pp3c7_12810V3.1.p Chr7 8.674.341 8.676.137 255 9,91 | 27970,27 43,64 unstable | XP_024381464.1
PpEXPA-04 | Pp3c7_12810V3.2.p Chr7 8.674.341 8.676.137 275 10,18 | 30150,93 48,07 unstable | XP_024381464.1
PpEXPA-05| Pp3c7_12870V3.1.p Chr7 8.724.647 8.726.078 256 9,16 | 27585,68 39,92 stable XP_024380035.1
PpEXPA-06 | Pp3c7_12940V3.1.p Chr7 8.846.260 8.849.088 274 9,5 29915,61 44,13 unstable | XP_024380581.1
PpEXPA-07 | Pp3c7_25260V3.1.p Chr7 17.045.073 | 17.046.258 212 10,01 | 23221,57 50,15 unstable PNR51661.1
PpEXPA-08 | Pp3c7_25260V3.2.p Chr7 17.045.073 | 17.046.258 228 10,18 | 25146,70 52,29 unstable PNR51661.1
PpEXPA-09| Pp3c8_870V3.1.p Chr8 414.688 418.419 708 4,14 | 73950,16 44,36 unstable | XP_024382985.1
PpEXPA-10| Pp3c8_870V3.2.p Chr8 414.688 418.419 735 421 | 77139,08 4391 unstable | XP_024382984.1
PpEXPA-11| Pp3c8_1320V3.1.p Chr8 678.028 680.162 257 7,49 | 27431,02 33,69 stable | XP_024382176.1
PpEXPA-12| Pp3c8_13450V3.1.p Chr8 8.694.012 8.696.181 248 9,89 | 27111,27 34,45 stable XP_024382010.1
PpEXPA-13 | Pp3c8_13450V3.2.p Chr8 8.694.012 8.696.181 269 9,76 | 29511,05 35,65 stable | XP_024381972.1
PpEXPA-14 | Pp3c8_13470V3.3.p Chr8 8.699.689 8.702.014 290 9,91 31544,31 32,56 stable XP_024381972.1
PpEXPA-15| Pp3c8_14900V3.1.p Chr8 9.701.907 9.704.893 252 10,05| 27146,19 36,63 stable | XP_024382063.1
PpEXPA-16| Pp3c8_15200V3.1.p Chr8 10.007.662 | 10.010.516 256 9,5 27702,56 37,20 stable XP_024382132.1
PpEXPA-17 | Pp3c8_15200V3.3.p Chr8 10.007.662 | 10.010.516 288 9,24 | 31344,76 38,80 stable XP_024382132.1
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PpEXPA-18 | Pp3c11_12000V3.1.p Chrl1 7.792.123 7.794.136 262 9,58 28015,35 38,77 stable XP_024388287.1
PpEXPA-19 | Pp3c11_12000V3.2.p Chrll 7.792.123 7.794.136 318 9,12 34057,04 40,54 unstable | XP_024388287.1
PpEXPA-20 | Pp3cl12_4560V3.1.p Chrl2 3.275.317 3.277.508 255 6,03 26795,11 28,71 stable XP_024390438.1
PpEXPA-21 | Pp3c13_8440V3.1.p Chr13 5.618.874 5.622.902 263 9.47 28420,35 22,73 stable XP_024392378.1
PpEXPA-22 | Pp3c13_20360V3.1.p Chrl3 14.311.265 | 14.313.155 262 8,1 277117,32 24,35 stable XP_024392177.1
PpEXPA-23 | Pp3c14_18030V3.1.p Chr14 11.965.550 | 11.966.867 261 9,75 28485,94 31,69 stable XP_024394040.1
PpEXPA-24 | Pp3c14_18440V3.1.p Chr14 12.252.756 | 12.254.538 261 9,83 28229,55 30,77 stable XP_024393822.1
PpEXPA-25 | Pp3c14_18440V3.3.p Chr14 12.252.756 | 12.254.538 252 9,77 27352,57 31,38 stable XP_024393822.1
PpEXPA-26 | Pp3c14_18510V3.1.p Chr14 12.262.438 | 12.263.727 252 9,77 27292,45 31,53 stable XP_024393926.1
PpEXPA-27 | Pp3c14_18510V3.2.p Chr14 12.262.438 | 12.263.727 261 9,83 28211,52 31,23 stable XP_024393926.1
PpEXPA-28 | Pp3c14_18590V3.1.p Chr14 12.439.215 | 12.440.893 261 9.83 28321,69 29,48 stable XP_024393799.1
PpEXPA-29 | Pp3c18_19660V3.1.p Chrl8 13.965.590 | 13.968.229 256 6,93 27000,69 21,85 stable XP_024401682.1
PpEXPA-30 | Pp3c18_19690V3.1.p Chr18 13.972.298 | 13.977.304 261 9,8 28369,60 32,87 stable XP_024401935.1
PpEXPA-31 | Pp3c18_19720V3.1.p Chrl8 13.986.070 | 13.988.541 253 8,36 26299,59 26,02 stable XP_024401699.1
PpEXPA-32 | Pp3c20_5780V3.1.p Chr20 3.549.448 3.552.027 250 6,17 26581,91 46,24 unstable | XP_024357875.1
PpEXPA-33 | Pp3c20_5780V3.2.p Chr20 3.549.448 3.552.027 286 6,48 30694,99 46,27 unstable | XP_024357875.1
PpEXPA-34 | Pp3c21_1850V3.1.p Chr21 1.212.541 1.214.849 253 8,63 26350,58 24,29 stable XP_024359036.1
PpEXPA-35 | Pp3c21_1890V3.1.p Chr21 1.231.558 1.233.452 259 9,01 27825,58 26,01 stable XP_024358974.1
PpEXPA-36 | Pp3c21_1940V3.1.p Chr21 1.250.661 1.254.179 251 8,1 26746,35 24,70 stable XP_024359790.1
PpEXPA-37| Pp3c22_760V3.1.p Chr22 566.462 569.299 268 8.8 28320,00 25,49 stable XP_024360245.1
PpEXPA-38 | Pp3c22_3550V3.1.p Chr22 2.293.550 2.295.747 256 9,25 27373,09 34,49 stable XP_024360478.1
PpEXPA-39 | Pp3c24_9250V3.1.p Chr24 6.377.080 6.378.441 211 11,53 | 23512,53 53,02 unstable PNR28241.1




9¢¢

EK A.62 ‘nin devami

PpEXPA-40 | Pp3c24_9250V3.2.p Chr24 6.377.080 6.378.441 202 10,89 | 22312,94 51,47 unstable PNR28241.1

PpEXPA-41 | Pp3c24_15400V3.1.p Chr24 10.147.407 | 10.149.750 251 8,07 26838,56 36,11 stable XP_024363555.1
PpEXPA-42 | Pp3c24_15400V3.2.p Chr24 10.147.407 | 10.149.750 262 8 28128,15 35,35 stable XP_024363554.1
PpEXPA-43 | Pp3c24_15400V3.3.p Chr24 10.147.407 | 10.149.750 272 8,96 29630,82 44,46 unstable | XP_024363554.1
PpEXPB-01 | Pp3cl1_37980V3.1.p Chrl 26.361.817 | 26.363.694 262 8,1 277117,32 24,35 stable XP_024392177.1
PpEXPB-02 | Pp3c2_3390V3.1.p Chr2 2.168.089 2.169.432 274 9,27 30203,90 22,1 stable PNR59357.1

PpEXPB-03 | Pp3c17_12970V3.1.p Chrl7 9.178.518 9.180.264 265 5,33 27859,60 34,31 stable XP_024400396.1
PpEXPB-04 | Pp3c17_12980V3.1.p Chrl17 9.182.555 9.183.918 268 5,11 28674,66 40,22 unstable | XP_024400455.1
PpEXPB-05 | Pp3c22_630V3.1.p Chr22 474.093 475.773 268 5,18 29008,70 23,47 stable XP_024360390.1
PpEXPB-06 | Pp3c22_17770V3.1.p Chr22 11.412.705 | 11.414.985 270 4,91 29053,79 37,55 stable XP_024360429.1
PpEXPB-07 | Pp3c22_17770V3.3.p Chr22 11.412.705 | 11.414.985 204 4,79 21643,41 40,16 unstable | XP_024360429.1
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P. persica Genomunda Fiziksel

Pozisyon i ..
EXP Adi P{’;‘i‘r‘i’z,;’:;;ge:gi“ Bas}azglg Bitis Ul:l(:ltl?:gu pl Al‘gl"rll‘:ll:‘g)e;) K‘;;Zﬁ(‘:;“‘ K::;: . NCBI Adi
Kromozom | Pozisyonu | Pozisyonu (aa) Kararsiz
(bp) (bp)

PrpEXPA-01 | Prupe.1G276700.1.p Pp01 28.184.036 | 28.186.173 252 9,33 | 26742,10 36,37 stable | XP_007226005.1
PrpEXPA-02 | Prupe.1G360700.1.p Pp0O1 33.252.341 | 33.253.970 257 9,14 2777543 31,59 stable XP_007223681.1
PrpEXPA-03 | Prupe.1G516600.1.p Pp01 42.489.505 | 42.490.485 253 9,1 | 28134,07 30,65 stable | XP_007226739.2
PrpEXPA-04 | Prupe.1G516700.1.p Pp01 42.493.625 | 42.494.638 262 9,18 | 29345,54 31,07 stable XP_007227192.1
PrpEXPA-05 | Prupe.2G121800.1.p Pp02 17.896.150 | 17.897.099 260 8,59 | 28742,82 15,87 stable | XP_007220880.1
PrpEXPA-06 | Prupe.2G237000.1.p Pp02 25.821.592 | 25.823.533 259 9,41 27831,69 32,63 stable | XP_007218834.1
PrpEXPA-07 | Prupe.2G263600.1.p Pp02 27.148.380 | 27.150.400 252 9,62 26742,81 31,32 stable XP_007218849.1
PrpEXPA-08 | Prupe.3G014800.1.p Pp03 1.053.856 1.056.980 265 8,6 | 28668,92 34,51 stable | XP_007215822.1
PrpEXPA-09 | Prupe.3G256600.1.p Pp03 24.463.403 | 24.464.337 259 8,89 | 28511,66 20,87 stable XP_007217852.1
PrpEXPA-10 | Prupe.3G265800.1.p Pp03 24.933.871 | 24.936.121 241 9,32| 26118,36 41,54 unstable | XP_007215892.1
PrpEXPA-11| Prupe.3G265800.3.p Pp03 24.933.871 | 24.936.121 224 9,3 | 24689,11 41,35 unstable ONI19225.1

PrpEXPA-12 | Prupe.4G183400.1.p Pp04 10.861.180 | 10.863.415 265 9,83 29105,16 46,75 unstable | XP_007212479.1
PrpEXPA-13 | Prupe.5G087100.1.p Pp05 9.840.383 9.841.932 263 9,39 | 28991,07 34,89 stable | XP_007211248.1
PrpEXPA-14 | Prupe.5G195200.1.p Pp05 15.841.790 | 15.843.588 249 9,08 | 26217,47 26,91 stable XP_007209512.1
PrpEXPA-15 | Prupe.6G042000.1.p Pp06 3.098.658 3.100.528 254 8,43 | 2726744 32,60 stable | XP_007205762.1
PrpEXPA-16 | Prupe.6G075100.1.p Pp06 5.154.970 5.158.223 260 9,58 | 28019,86 33,98 stable XP_007205740.1
PrpEXPA-17 | Prupe.6G256500.1.p Pp06 24.927.303 | 24.929.312 258 8,59 | 27955,70 29,41 stable | XP_007205748.1
PrpEXPA-18 | Prupe.6G292300.1.p Pp06 26.924.639 | 26.926.976 257 8,92| 27509,17 34,98 stable | XP_007205756.1
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PrpEXPA-19 | Prupe.7G124900.1.p Pp07 14.696.830 | 14.698.736 266 8,84 29497,64 26,54 stable XP_007203396.1
PrpEXPA-20 | Prupe.7G125000.1.p Pp07 14.700.445 | 14.702.517 288 8,57 | 31555,05 35,27 stable XP_007202404.1
PrpEXPA-21 | Prupe.8G182000.1.p Pp08 18.177.541 | 18.180.101 259 8,28 | 28571,62 41,08 unstable XP_007200593.1
PrpEXPB-01 | Prupe.2G136500.1.p Pp02 19.413.038 | 19.414.571 272 4,72 2852491 43,71 unstable XP_007220864.2
PrpEXPB-02 | Prupe.2G274400.1.p Pp02 27.667.659 | 27.669.298 277 6,58 | 29547,49 39,29 stable XP_007218794.1
PrpEXPB-03 | Prupe.3G155600.1.p Pp03 17.378.279 | 17.380.733 266 8,83 | 28583.,70 28,70 stable XP_007215818.1
PrpEXLA-01 | Prupe.8G174500.1.p Pp08 17.730.970 | 17.732.931 261 8,84 | 28216,23 37,14 stable XP_007201894.1
PrpEXLB-01 | Prupe.5G047300.1.p Pp05 5.024.093 | 5.026.144 255 4,69 | 27697,90 35,42 stable XP_007211070.1
PrpEXLB-02 | Prupe.5G047300.2.p Pp05 5.024.093 | 5.026.144 254 4,69 | 27614,77 36,61 stable XP_020420550.1
PrpEXLB-03 | Prupe.5G057900.1.p Pp05 6.263.458 | 6.265.439 252 7,46 | 2798257 31,66 stable XP_007209504.1
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S. pennellii Genomunda Fiziksel
: Pozisyon Protein .. Kararh
EXP Adi NC],}[,Ial();::lO;ndlven Bas.langlg: B:itis Uzu(:ﬁlgu pl Al\g::.lﬁll:l;g;) K?;?lﬁ(l;hk :'le;a NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
SpnEXPA-01 | XP_027771121.1 Chrl 6.728.668 6.734.114 190 9,45| 20509,51 24,57 stable XP_027771121.1
SpnEXPA-02 | XP_015085396.1 Chrl 6.740.204 6.747.334 241 9,49 26014,57 24,1 stable XP_015085396.1
SpnEXPA-03 | XP_015066660.1 Chr2 48.965.161 | 48.968.875 264 8,6 | 2871255 33,28 stable XP_015066660.1
SpnEXPA-04| XP_015067000.1 Chr2 54.465.955 | 54.467.895 239 9,34| 25620,00 28,20 stable XP_015067000.1
SpnEXPA-05| XP_015071208.1 Chr3 4.501.709 4.505.040 268 8,56| 28937,87 36,33 stable XP_015071208.1
SpnEXPA-06 | XP_027771726.1 Chr3 69.496.490 | 69.498.697 231 8,88 | 25698,55 29,1 stable XP_027771726.1
SpnEXPA-07 | XP_015069262.1 Chr3 69.510.077 | 69.511.311 259 8,07| 128934,04 29,14 stable XP_015069262.1
SpnEXPA-08 | XP_015069340.1 Chr3 69.511.183 | 69.513.488 260 8,98 | 28415,49 33,03 stable XP_015069340.1
SpnEXPA-09 | XP_027771444.1 Chr3 69.519.756 | 69.520.956 236 9,04| 26169,31 29,47 stable XP_027771444.1
SpnEXPA-10| XP_015069324.1 Chr3 69.522.432 | 69.524.120 258 8,58 | 128858,03 37,43 stable XP_015069324.1
SpnEXPA-11| XP_015067973.1 Chr3 69.951.743 | 69.954.185 250 8,78 | 26760,38 26,08 stable XP_015067973.1
SpnEXPA-12| XP_015073830.1 Chr4 76.383.437 | 76.386.767 257 9,17| 27714,44 25,22 stable XP_015073830.1
SpnEXPA-13 | XP_015076393.1 Chr5 2.482.924 2.486.184 249 9,03 | 26554,76 33,30 stable XP_015076393.1
SpnEXPA-14 | XP_015075739.1 Chr5 74.417.865 | 74.421.426 258 8,71 27711,06 21,07 stable XP_015075739.1
SpnEXPA-15| XP_015079970.1 Chr6 653.047 656.816 257 9,55| 28146,26 28,61 stable XP_015079970.1
SpnEXPA-16| XP_015079370.1 Chr6 39.889.970 | 39.892.053 247 8,39 | 26470,55 31,56 stable XP_015079370.1
SpnEXPA-17| XP_015077583.1 Chr6 44.928.883 | 44.930.461 261 9,46 | 28646,81 28,21 stable XP_015077583.1
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SpnEXPA-18 | XP_015080175.1 Chr6 58.358.309 | 58.360.850 260 9,39 | 28311,22 34,24 stable XP_015080175.1
SpnEXPA-19 | XP_015081879.1 Chr7 76.799.021 | 76.801.817 256 10,26 | 28679,81 48,22 unstable | XP_015081879.1
SpnEXPA-20 | XP_015083539.1 Chr8 2.518.276 2.521.612 266 9,1 28663,59 22,12 stable XP_015083539.1
SpnEXPA-21| XP_015084489.1 Chr8 67.929.998 | 67.931.801 269 9,46 | 29468,88 25,63 stable XP_015084489.1
SpnEXPA-22 | XP_015085983.1 Chr9 4.346.238 4.350.388 263 9,48 | 28715,00 22,14 stable XP_015085983.1
SpnEXPA-23 | XP_015086547.1 Chr9 16.769.945 | 16.772.454 255 9,31 | 27997,77 32,13 stable XP_015086547.1
SpnEXPA-24 | XP_015055190.1 Chr10 81.133.043 | 81.135.632 257 9,13 | 28216,09 21,30 stable XP_015055190.1
SpnEXPA-25 | XP_015089459.1 Chr10 82.293.280 | 82.295.899 259 9,45 | 2792581 20,07 stable XP_015089459.1
SpnEXPA-26 | XP_015060001.1 Chrl2 80.374.046 | 80.377.186 257 8,93 | 27623,12 28,79 stable XP_015060001.1
SpnEXPB-01 | XP_015085071.1 Chrl 94.707.412 | 94.709.677 275 6,79 | 29037,61 42,68 unstable | XP_015085071.1
SpnEXPB-02 | XP_015081446.1 Chrl 94.712.490 | 94.713.869 254 9,02 | 26965,72 37,45 stable XP_015081446.1
SpnEXPB-03 | XP_015069142.1 Chr3 56.721.751 | 56.724.041 285 9,17 | 31080,45 43,90 unstable | XP_015069142.1
SpnEXPB-04 | XP_015081509.1 Chr7 70.423.765 | 70.425.192 257 6,27 | 2772724 30,24 stable XP_015081509.1
SpnEXPB-05 | XP_015082663.1 Chr7 73.807.733 | 73.812.050 267 8,89 | 29048,08 41,14 unstable | XP_015082663.1
SpnEXPB-06 | XP_015089351.1 Chr10 2.698.581 2.702.379 262 9,79 | 28583,06 24,78 stable XP_015089351.1
SpnEXPB-07 | XP_015055310.1 Chr10 10.815.130 | 10.817.616 265 4,89 | 28352,14 45,09 unstable | XP_015055310.1
SpnEXLA-01 | XP_015067588.1 Chrl 108.980.434 | 108.982.356 261 7,51 | 28279,14 36,11 stable XP_015067588.1
SpnEXLB-01 | XP_015084733.1 Chr8 1.843.603 1.847.416 253 4,66 | 27791,09 36,34 stable XP_015084733.1
SpnEXLB-02 | XP_015083683.1 Chr8 65.659.938 | 65.661.966 255 4,73 | 27833,17 41,18 unstable | XP_015083683.1
SpnEXLB-03 | XP_015084502.1 Chr8 66.236.358 | 66.240.126 253 6,06 | 28260,16 20,65 stable XP_015084502.1
SpnEXLB-04 | XP_015085406.1 Chr8 66.243.457 | 66.245.990 251 8,62 | 27967,09 18,17 stable XP_015085406.1
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NCBI Genom Veri cessen LAl Molekiiler | Kararsizhk Kararh
EXP Adi Tabam Adi Bas.langlg: B:itis Uzunlugu pI Agrhik (Da) indeksi veya NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)
SinEXPA-01 | XP_011071788.1 LG1 5.114.342 5.118.074 265 9,02 | 28680,64 28,95 stable XP_011071788.1
SinEXPA-02 | XP_011070988.1 LG2 17.134.550 | 17.136.652 250 9,08 | 26440,65 30,23 stable XP_011070988.1
SinEXPA-03 | XP_011071693.1 LG3 2.625.326 2.627.536 250 6,02 | 26975,99 34,42 stable XP_011071693.1
SinEXPA-04 | XP_011073047.1 LG3 10.463.663 | 10.465.751 248 9,16 | 27720,98 15,56 stable XP_011073047.1
SinEXPA-05| XP_011074708.1 LG3 23.757.224 | 23.758.954 242 9,11 26212,18 33,34 stable XP_011074708.1
SinEXPA-06 | XP_011075523.1 LG4 4.162.209 4.162.209 248 943 | 26594,88 35,38 stable XP_011075523.1
SinEXPA-07 | XP_011076589.1 LG4 11.999.062 | 12.001.710 252 6,25 | 26836,97 34,84 stable XP_011076589.1
SinEXPA-08 | XP_011077214.1 LG4 16.593.698 | 16.595.581 259 9,33 | 28313,34 38,56 stable XP_011077214.1
SinEXPA-09 | XP_011077647.2 LG5 1.595.255 1.597.433 272 9,5 29514,88 31,29 stable XP_011077647.2
SinEXPA-10 | XP_011080662.1 LG6 5.899.050 5.899.050 253 6,97 | 27359,72 28,44 stable XP_011080662.1
SinEXPA-11| XP_011081164.2 LG6 9.088.487 9.090.901 246 9,39 | 26715,75 26,74 stable XP_011081164.2
SinEXPA-12| XP_011082666.1 LG6 21.477.855 | 21.479.933 255 10,39 | 28157,09 37,24 stable XP_011082666.1
SinEXPA-13 | XP_011083443.1 LG7 2.508.682 2.510.449 256 9,37 | 27893,55 28,23 stable XP_011083443.1
SinEXPA-14 | XP_011084824.1 LG7 10.412.453 | 10.415.102 273 9,17 | 29539,28 39,52 stable XP_011084824.1
SinEXPA-15| XP_011087233.1 LG8 14.912.436 | 14.914.262 261 9 28245,88 31,90 stable XP_011087233.1
SinEXPA-16 | XP_011087744.1 LG8 17.589.885 | 17.591.380 302 9,27 | 33040,82 42,90 unstable | XP_011087744.1
SinEXPA-17 | XP_011089478.1 LG9 3.164.568 3.168.013 260 9,62 | 28127,18 37,41 stable XP_011089478.1
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SinEXPA-18 | XP_011089527.1 LG9 3.471.890 3.474.026 249 8,64 | 26804,02 30,04 stable XP_011089527.1
SinEXPA-19 | XP_011094574.1 LG11 12.904.769 | 12.907.164 284 9,82 | 31638,18 33,37 stable XP_011094574.1
SinEXPA-20 | XP_011094866.1 LG11 14.067.301 | 14.069.858 262 9,11 28171,18 26,38 stable XP_011094866.1
SinEXPA-21| XP_011095130.1 LG11 15.234.227 | 15.234.227 263 8,79 | 28643,26 24,87 stable XP_011095130.1
SinEXPA-22 | XP_011098644.1 LGI15 1.028.310 1.030.263 240 9,2 25975,17 32,83 stable XP_011098644.1
SinEXPB-01 | XP_011094535.1 LG1 16.759.060 | 16.761.427 272 5,2 28727,24 36,81 stable XP_011094535.1
SinEXPB-02 | XP_011076519.1 LG4 11.097.781 | 11.100.775 276 7,08 | 29961,82 45,78 unstable XP_011076519.1
SinEXPB-03 | XP_020549165.1 LG4 14.315.076 | 14.317.471 252 7,48 | 27202,76 28,64 stable XP_020549165.1
SinEXPB-04 | XP_011076957.1 LG4 14.320.865 | 14.322.792 264 8,64 | 28186,95 30,30 stable XP_011076957.1
SinEXPB-05 | XP_011076958.1 LG4 14.324.985 | 14.327.327 255 6,1 27618,20 31,64 stable XP_011076958.1
SinEXPB-06 | XP_011076959.1 LG4 14.330.202 | 14.332.644 268 9,24 | 29340,30 30,81 stable XP_011076959.1
SinEXPB-07 | XP_011084266.1 LG7 7.872.281 7.874.484 256 8,53 | 27174,79 29,88 stable XP_011084266.1
SinEXPB-08 | XP_011085969.1 LG8 7.678.419 7.683.870 258 15 27602,31 33,22 stable XP_011085969.1
SinEXLA-01 | XP_011088678.1 LG8 21.277.224 | 21.279.194 267 7,98 | 28872,03 36,54 stable XP_011088678.1
SinEXLB-01 | XP_011070248.1 LG2 12.191.518 | 12.194.773 255 6,09 | 28109,68 19,99 stable XP_011070248.1
SinEXLB-02 | XP_011081880.1 LG6 17.532.346 | 17.532.346 257 4,97 | 28425,88 30,79 stable XP_011081880.1
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S. italica Genomunda Fiziksel Pozisyon

EXP Adi Pgﬁ‘:?:;)ig?g:“ Baslangig Bitis le;tﬁ:gu pI Al\f["llell:ﬁler Kararsizlik K::;:h NCBI Ad1
Kromozom | Pozisyonu | Pozisyonu (an) girlik (Da) | indeksi Kararsiz
(bp) (bp)

SitEXPA-01| Seita.1G008200.1.p | scaffold-1 615.603 617.063 269 9,21 | 28458,45 30,85 Stable XP_004951234.1
SitEXPA-02 | Seita.1G008300.1.p scaffold-1 620.851 622.142 269 9,39 | 28491,52 26,25 stable XP_004951235.1
SitEXPA-03 | Seita.1G008500.1.p scaffold-1 634.286 635.386 256 9,48 | 27510,41 24,57 stable XP_004954567.1
SitEXPA-04 | Seita.1G010000.1.p | scaffold-1 770.120 771.264 272 7,53 | 29311,18 32,70 stable XP_004954571.1
SitEXPA-05 | Seita.1G010100.1.p scaffold-1 774.124 775.161 237 8,8 25122,63 30,26 stable RCV04553.1

SitEXPA-06 | Seita.1G318000.1.p | scaffold-1 | 37.884.222 | 37.885.959 289 9,3 30005,58 39,62 stable XP_004953873.1
SitEXPA-07 | Seita.2G318400.1.p scaffold-2 | 40.763.573 | 40.764.431 261 9,2 27749,52 29,1 stable XP_004957725.1
SitEXPA-08 | Seita.3G204900.1.p | scaffold-3 | 15.769.426 | 15.771.523 248 8,67| 26070,12 35,85 stable XP_004961745.1
SitEXPA-09 | Seita.3G294900.1.p | scaffold-3 | 31.024.118 | 31.025.486 255 8,72 | 27621,28 34,24 stable XP_004962508.1
SitEXPA-10 | Seita.4G006000.1.p scaffold-4 412.544 413.843 266 7,48 | 28718,44 37,41 stable XP_004966590.1
SitEXPA-11| Seita.4G213300.1.p | scaffold-4 | 33.094.798 | 33.098.139 262 8,38 | 28062,03 27,21 stable XP_004965866.1
SitEXPA-12 | Seita.4G282500.1.p scaffold-4 | 39.694.110 | 39.695.288 263 9,35| 28182,85 36,97 stable XP_004967292.1
SitEXPA-13| Seita.5G044100.1.p | scaffold-5 4.022.851 4.024.661 244 8,39 | 25329,36 38,59 stable XP_004967705.1
SitEXPA-14 | Seita.5G062500.1.p scaffold-5 5.471.874 5.473.444 250 6,68 | 26442,56 35,35 stable XP_004971579.1
SitEXPA-15 | Seita.5G062700.1.p scaffold-5 5.491.111 5.492.557 253 9,15| 27199,73 41,22 unstable | XP_004967871.1
SitEXPA-16 | Seita.5G363100.1.p | scaffold-5 | 40.138.466 | 40.140.463 251 8 26226,34 32,61 stable XP_004970396.1
SitEXPA-17 | Seita.6G086200.1.p scaffold-6 7.676.200 7.677.104 262 8,66 | 28154,80 32,63 stable XP_004974503.1
SitEXPA-18 | Seita.6G086300.1.p | scaffold-6 7.687.698 7.688.584 257 5,57 27615,07 33,12 stable RCV30333.1




¥9¢

EK A.66’nin devami

SitEXPA-19 | Seita.6G251700.1.p | scaffold-6 | 35.753.524 | 35.754.370 281 9,11 30063,16 32,02 stable XP_004974227.1
SitEXPA-20 | Seita.7G029300.1.p | scaffold-7 8.014.308 8.015.618 259 8,52 27629,11 31,14 stable XP_004975119.1
SitEXPA-21 | Seita.7G212500.1.p | scaffold-7 | 28.286.014 | 28.289.147 257 8,7 27725,80 34,97 stable XP_004976598.1
SitEXPA-22 | Seita.9G032400.1.p | scaffold-9 1.768.036 1.771.504 262 9,24 27995,77 43,49 unstable | XP_004981242.1
SitEXPA-23 | Seita.9G241400.1.p | scaffold-9 18.877.613 | 18.878.711 254 8,67 26543,00 31,64 stable XP_004983029.1
SitEXPA-24 | Seita.9G241500.1.p | scaffold-9 18.881.844 | 18.883.243 254 8,72 27148,86 29,56 stable XP_004986556.1
SitEXPA-25 | Seita.9G241600.1.p | scaffold-9 18.884.105 | 18.885.868 252 8,01 26579,88 35,84 stable XP_004983030.1
SitEXPA-26 | Seita.9G241700.1.p | scaffold-9 18.896.540 | 18.897.881 252 8,31 26491,84 38,23 stable XP_004983031.1
SitEXPA-27 | Seita.9G241800.1.p | scaffold-9 18.901.209 | 18.902.420 249 6,24 26633,95 30,50 stable XP_004986557.1
SitEXPA-28 | Seita.9G241900.1.p | scaffold-9 18.905.873 | 18.906.888 202 7,5 20960,64 25,76 stable RCV42761.1

SitEXPA-29 | Seita.9G242000.1.p | scaffold-9 18.910.276 | 18.911.606 252 8,82 26523,16 37,21 stable XP_004986558.1
SitEXPA-30 | Seita.9G242100.1.p | scaffold-9 18.954.184 | 18.955.368 250 7,97 26285,65 35,92 stable RCV42763.1

SitEXPA-31 | Seita.9G242200.1.p | scaffold-9 18.957.731 | 18.958.657 250 8,05 26157,38 34,55 stable XP_004986560.1
SitEXPA-32 | Seita.9G342900.1.p | scaffold-9 | 40.336.518 | 40.337.809 259 9,15 28048,00 32,30 stable XP_004986855.1
SitEXPA-33 | Seita.9G385300.1.p | scaffold-9 | 44.297.959 | 44.299.744 256 10,12 | 26717,36 50,37 unstable | XP_004984221.1
SitEXPA-34 | Seita.9G535500.1.p | scaffold-9 | 55.893.901 | 55.895.273 251 7,46 27110,81 34,04 stable XP_004985650.1
SitEXPA-35 | Seita.9G535700.1.p | scaffold-9 | 55.906.036 | 55.907.349 250 8,88 26928,55 26,92 stable XP_004985653.1
SitEXPA-36 | Seita.9G535800.1.p | scaffold-9 | 55.908.649 | 55.910.214 259 8,57 27139,79 37,86 stable XP_004985654.1
SitEXPA-37 | Seita.9G535900.1.p | scaffold-9 | 55.913.407 | 55.915.164 253 9,13 27279,54 26,97 stable XP_004985655.1
SitEXPB-01 | Seita.1G248900.1.p | scaffold-1 32.498.920 | 32.503.299 271 7,55 28253.,89 35,36 stable XP_004953237.1
SitEXPB-02 | Seita.1G248900.2.p | scaffold-1 32.498.920 | 32.503.299 226 7,54 23269,27 42,09 unstable | XP_004953238.1
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SitEXPB-03 | Seita.1G260400.1.p | scaffold-1 33.428.944 | 33.431.898 261 5,78 27671,28 43,78 unstable | XP_012700899.1
SitEXPB-04 | Seita.1G260500.1.p | scaffold-1 33.434.233 | 33.435.763 265 7,49 27832,44 42,95 unstable | XP_004953359.1
SitEXPB-05 | Seita.1G260700.1.p | scaffold-1 33.456.806 | 33.458.512 298 9,12 31121,34 37,22 stable XP_004953360.1
SitEXPB-06 | Seita.1G260800.1.p | scaffold-1 33.474.024 | 33.475.919 292 8,87 30500,67 40,23 unstable | XP_004953362.1
SitEXPB-07 | Seita.2G122700.1.p | scaffold-2 13.853.747 | 13.855.343 317 9,35 33263,09 40,47 unstable | XP_004956111.1
SitEXPB-08 | Seita.2G122800.1.p | scaffold-2 13.868.268 | 13.869.480 317 9,54 33380,48 38,07 stable RCV10596.1
SitEXPB-09 | Seita.2G321900.1.p | scaffold-2 | 41.044.305 | 41.045.825 281 6,27 30378,45 34,58 stable RCV13123.1
SitEXPB-10 | Seita.6G040200.1.p | scaffold-6 3.052.643 3.053.545 269 8,38 29243,60 43,80 unstable | XP_004972702.1
SitEXPB-11 | Seita.7G177400.1.p | scaffold-7 | 25.676.575 | 25.681.771 276 8.8 29333,71 31,08 stable XP_004976320.1
SitEXPB-12 | Seita.7G190600.1.p | scaffold-7 | 26.610.941 | 26.612.565 289 10,01 | 30095,46 36,93 stable XP_004976444.1
SitEXPB-13 | Seita.7G190700.1.p | scaffold-7 | 26.614.849 | 26.616.043 264 6,79 27183,67 30,75 stable RCV34847.1
SitEXPB-14 | Seita.7G190800.1.p | scaffold-7 | 26.617.967 | 26.619.659 296 9,56 31193,37 44,88 unstable | XP_014660981.1
SitEXPB-15 | Seita.8G190900.1.p | scaffold-8 33.767.200 | 33.768.781 330 5,56 35926,73 35,12 stable RCV39037.1
SitEXPB-16 | Seita.9G157100.1.p | scaffold-9 10.337.608 | 10.340.657 315 4,91 32853,12 41,12 unstable RCV41699.1
SitEXPB-17 | Seita.9G157100.2.p | scaffold-9 10.337.608 | 10.340.657 230 4,68 23894,96 42,06 unstable RCV41702.1
SitEXPB-18 | Seita.9G157100.3.p | scaffold-9 10.337.608 | 10.340.657 299 4,72 31151,09 39,39 stable RCV41699.1
SitEXPB-19 | Seita.9G157200.1.p | scaffold-9 10.341.487 | 10.345.549 308 5,42 32412,58 32,20 stable RCV41703.1
SitEXPB-20 | Seita.9G325900.1.p | scaffold-9 37.814.884 | 37.817.363 287 6,7 31552,50 26,14 stable XP_004983685.1
SitEXPB-21 | Seita.9G326100.1.p | scaffold-9 37.830.632 | 37.832.225 265 6,09 29132,88 28,78 stable XP_004983686.1
SitEXPB-22 | Seita.9G326300.1.p | scaffold-9 37.918.710 | 37.920.426 265 5,21 28954,43 29,41 stable XP_004983690.1
SitEXPB-23 | Seita.9G326600.1.p | scaffold-9 37.937.299 | 37.938.989 265 5,2 28830,44 25,21 stable XP_004983688.1
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SitEXPB-24 | Seita.9G326700.1.p | scaffold-9 | 37.944.897 | 37.946.748 269 9,46 29628,61 42,82 unstable | XP_004983691.1
SitEXPB-25 | Seita.9G326900.1.p | scaffold-9 | 38.010.096 | 38.011.581 265 9,02 28611,61 27,44 stable XP_004983693.1
SitEXPB-26 | Seita.9G327000.1.p | scaffold-9 | 38.018.922 | 38.020.539 281 9,2 30835,04 24,43 stable XP_004983694.1
SitEXPB-27 | Seita.9G327100.1.p | scaffold-9 | 38.052.984 | 38.054.536 274 7,02 29974,81 33,52 stable XP_004983695.1
SitEXPB-28 | Seita.9G332700.1.p | scaffold-9 | 39.120.824 | 39.122.029 267 8,87 28688,09 31,22 stable XP_004983734.1
SitEXPB-29 | Seita.9G334300.1.p | scaffold-9 | 39.257.932 | 39.258.990 271 8,95 29061,42 35,70 stable XP_004983746.1
SitEXPB-30 | Seita.9G575500.1.p | scaffold-9 | 58.509.537 | 58.510.655 268 6,44 28585,73 33,68 stable XP_004986062.1
SitEXPB-31 | Seita.9G577300.1.p | scaffold-9 | 58.639.084 | 58.641.039 321 5,89 34159,15 46,87 unstable | XP_004986106.1
SitEXPB-32 | Seita.9G577400.1.p | scaffold-9 | 58.645.762 | 58.646.959 270 8,96 29687,54 43,76 unstable | XP_004986105.1
SitEXLA-01 | Seita.2G311700.1.p | scaffold-2 | 40.226.387 | 40.229.849 277 9,23 29347,68 30,92 stable XP_012698930.1
SitEXLA-02 | Seita.2G311700.2.p | scaffold-2 | 40.226.387 | 40.229.849 222 9,42 24087,54 28,49 stable RCV12998.1

SitEXLA-03 | Seita.4G284800.1.p | scaffold-4 | 39.808.359 | 39.810.522 288 9,23 31153,53 47,01 unstable | XP_004966496.1
SitEXLA-04 | Seita.9G339600.1.p | scaffold-9 | 39.990.667 | 39.993.395 269 8,96 28902,74 38,01 stable RCV44008.1

SitEXLA-05| Seita.9G551900.1.p | scaffold-9 | 56.980.502 | 56.982.528 274 9,13 29622,97 39,57 stable XP_004985830.1
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S. purpurea Genomunda Fiziksel

EXP Adi Phytozome Genom Veri Bl;glziflyg(:::l Bitis Ulz::l(::gu pl l\ilolekiiler Ka.lrarsu.llk K::;:h NCBI
Tabam Adi Kromozom | Pozisyonu Pozisyonu (aa) Agirhik (Da) indeksi Kararsiz Adi
(bp) (bp)

SprEXPA-01| Sapur.001G000800.1.p Chrl 63.325 65.293 252 9,45| 26948,56 28,59 stable None
SprEXPA-02| Sapur.001G000800.2.p Chrl 63.325 65.293 247 9,33 26350,75 28,29 stable None
SprEXPA-03| Sapur.001G092300.1.p Chrl 6.502.050 6.503.338 269 9,6 29140,38 34,01 stable None
SprEXPA-04 | Sapur.002G012400.1.p Chr2 817.695 819.305 256 9,17 27728,52 28,37 stable None
SprEXPA-05| Sapur.002G134300.1.p Chr2 11.022.006 11.025.107 256 9,26 | 27798,46 29,39 stable None
SprEXPA-06 | Sapur.003G169600.1.p Chr3 14.216.585 14.218.165 248 8,88 | 2661695 22,93 stable None
SprEXPA-07 | Sapur.004G056400.1.p Chr4 4.278.464 4.280.798 272 8,6 29521,64 34,38 stable None
SprEXPA-08 | Sapur.004G156200.1.p Chr4 14.391.242 14.392.950 316 9,12| 35018,97 40,47 unstable None
SprEXPA-09 | Sapur.004G169300.1.p Chr4 15.418.893 15.420.364 255 8,94 | 27658,20 30,16 stable None
SprEXPA-10| Sapur.005G195600.1.p Chr5 17.374.814 17.376.270 256 9,17| 27651,35 33,09 stable None
SprEXPA-11| Sapur.008G044600.1.p Chr8 2.802.833 2.804.962 258 9,55| 2768244 31,31 stable None
SprEXPA-12| Sapur.008G069600.1.p Chr8 4.570.299 4.572.265 251 9,58 | 26787,15 42,17 unstable None
SprEXPA-13| Sapur.008G069600.2.p Chr8 4.570.299 4.572.265 249 9,5 26527,79 41,12 unstable None
SprEXPA-14| Sapur.010G128800.1.p Chr10 11.210.872 11.213.381 249 9,36| 26556,78 35,68 stable None
SprEXPA-15| Sapur.013G056400.1.p Chr13 4.376.377 4.378.008 268 9,15| 28689,40 37,75 stable None
SprEXPA-16| Sapur.013G056400.2.p Chr13 4.376.377 4.378.008 242 9,14 25665,97 36,38 stable None
SprEXPA-17| Sapur.013G138800.1.p Chr13 14.294.137 14.295.526 250 8,04 | 26534,76 37,79 stable None
SprEXPA-18| Sapur.15WG060700.1.p Chr15W 6.843.871 6.846.941 258 9,48 | 27728,53 32,06 stable None
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SprEXPA-19 | Sapur.15WG061800.1.p Chr15W 6.969.150 6.970.696 263 9,25 28597.,82 39,74 stable None
SprEXPA-20 | Sapur.016G088600.1.p Chrl6 9.532.567 9.533.740 258 9,17 28321,42 27,65 stable None
SprEXPA-21 | Sapur.016G089600.1.p Chrl6 9.772.106 9.773.409 287 9,44 31838,53 33,69 stable None
SprEXPA-22 | Sapur.016G133400.1.p Chrl16 15.449.674 15.452.330 262 9,72 28465,41 46,40 unstable None
SprEXPA-23 | Sapur.016G259700.1.p Chrl6 27.053.762 27.055.182 254 10,13 | 28147,04 44,10 unstable None
SprEXPA-24 | Sapur.017G070700.1.p Chrl7 7.417.131 7.419.366 266 9,19 28888,60 43,33 unstable None
SprEXPA-25 | Sapur.017G070700.2.p Chrl7 7.417.131 7.419.366 241 9,07 25998,18 39,08 stable None
SprEXPA-26 | Sapur.017G076600.1.p Chrl7 8.119.770 8.120.761 264 8,7 29058,22 27,61 stable None
SprEXPA-27 | Sapur.017G115200.1.p Chrl7 11.373.239 11.375.625 279 8,89 30396,96 35,74 stable None
SprEXPA-28 | Sapur.019G061000.1.p Chr19 9.296.275 9.297.928 250 8,06 26499,58 31,33 stable None
SprEXPB-01 | Sapur.013G126100.1.p Chrl13 13.446.707 13.449.580 265 8,06 29050,95 30,26 stable None
SprEXPB-02 | Sapur.014G048000.1.p Chr14 3.486.112 3.487.727 272 5,14 28854,36 40,79 unstable None
SprEXPB-03 | Sapur.019G097700.1.p Chr19 12.908.909 12.911.568 262 8,78 28559,78 28,78 stable None
SprEXLA-01 | Sapur.004G136800.1.p Chr4 12.948.849 12.951.167 259 8,6 28275,21 35,68 stable None
SprEXLA-02 | Sapur.004G136800.2.p Chr4 12.948.849 12.951.167 225 6,58 25109,71 35,02 stable None
SprEXLB-01 | Sapur.001G122000.1.p Chrl 9.203.019 9.204.987 257 5,49 27876,09 42,01 unstable None
SprEXLB-02 | Sapur.003G051700.1.p Chr3 5.496.146 5.497.838 249 6,51 27382,05 31,16 stable None
SprEXLB-03 | Sapur.003G054900.1.p Chr3 5.790.986 5.792.615 256 4,59 28063,35 38,43 stable None
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K. laxiflora Genomunda Fiziksel

Pozisyon Protein Kararh
EXP Adi Phytozome Genom Veri BRSNS Bitis Uzunlugu pl l\ilolekiiler Ka}rars1z}1k o NCBI
Tabam Adu Kromozom | Pozisyonu Pozisyonu (aa) Agirhik (Da) indeksi Kararsiz Adi
(bp) (bp)

KIEXPA-01 | Kalax.0001s0059.1.p scaffold-1 488.516 490.293 244 9,5 26497,04 33,06 stable None
KIEXPA-02 | Kalax.0002s0015.1.p scaffold-2 94.674 96.751 243 9,75| 26494,04 35,58 stable None
KIEXPA-03 | Kalax.0006s0019.1.p scaffold-6 142.036 143.380 249 8,63 2664899 28,52 stable None
KIEXPA-04 | Kalax.0006s0117.1.p scaffold-6 1.025.660 1.027.521 257 9,62| 27724,63 36,42 stable None
KIEXPA-05| Kalax.0006s0284.1.p scaffold-6 2.284.145 2.285.657 267 9,4 29299,50 18,85 stable None
KIEXPA-06 | Kalax.0007s0076.1.p scaffold-7 670.224 672.449 285 9,48 | 3156497 33,94 stable None
KIEXPA-07 | Kalax.0009s0092.1.p scaffold-9 562.305 564.266 248 9,35| 26546,85 39,81 stable None
KIEXPA-08 | Kalax.0010s0103.1.p | scaffold-10 781.415 782.896 257 8.4 27610,25 26,56 stable None
KIEXPA-09 | Kalax.0016s0004.1.p | scaffold-16 27.066 28.547 265 7,55| 2872434 36,85 stable None
KIEXPA-10| Kalax.0017s0104.1.p | scaffold-17 637.777 640.120 248 8,08| 26376,65 28,78 stable None
KIEXPA-11| Kalax.0027s0099.1.p | scaffold-27 889.770 890.792 258 8,96| 28077,01 36,88 stable None
KIEXPA-12| Kalax.0030s0080.1.p | scaffold-30 791.245 792.891 251 8,84 | 27199,80 36,53 stable None
KIEXPA-13 | Kalax.0034s0027.1.p | scaffold-34 150.182 152.420 257 8,07| 27245,60 29,05 stable None
KIEXPA-14 | Kalax.0037s0090.1.p | scaffold-37 755.604 756.914 257 8,87 27638,15 37,18 stable None
KIEXPA-15| Kalax.0047s0014.1.p | scaffold-47 166.927 168.695 248 8,59 | 26239,37 34,24 stable None
KIEXPA-16| Kalax.0049s0128.1.p | scaffold-49 989.092 990.511 249 8,41| 26611,88 27,74 stable None
KIEXPA-17| Kalax.0050s0025.1.p | scaffold-50 172.581 173.593 265 6,98 | 28811,52 36,43 stable None
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KIEXPA-18 | Kalax.0056s50124.1.p scaffold-56 741.590 742.747 243 8,34 25932,04 33,20 stable None
KIEXPA-19 | Kalax.0058s0002.1.p scaffold-58 12.200 13.306 282 9,26 31149,68 29,40 stable None
KIEXPA-20 | Kalax.0059s0010.1.p scaffold-59 178.634 180.967 252 8,58 27059,42 34,25 stable None
KIEXPA-21 Kalax.0065s0019.1.p scaffold-65 134.630 135.604 246 9,22 25922,14 27,39 stable None
KIEXPA-22 | Kalax.0069s0068.1.p scaffold-69 654.051 655.993 257 9,65 27750,59 35,09 stable None
KIEXPA-23 | Kalax.0074s0071.1.p scaffold-74 865.528 866.976 267 9,24 29265,45 21,71 stable None
KIEXPA-24 | Kalax.008550066.1.p scaffold-85 417.282 419.185 248 8,58 26169,26 33,65 stable None
KIEXPA-25| Kalax.0086s0047.1.p scaffold-86 399.820 401.151 242 5,15 26178,87 35,25 stable None
KIEXPA-26 | Kalax.0104s0001.1.p scaffold-104 11.022 13.039 257 9,62 27726,60 35,85 stable None
KIEXPA-27 | Kalax.015250064.1.p scaffold-152 423913 425.775 240 9,14 25567,72 40,92 unstable None
KIEXPA-28 | Kalax.0155s0060.1.p scaffold-155 571.262 572.612 256 9,06 27398,77 16,31 stable None
KIEXPA-29 | Kalax.0171s0001.1.p scaffold-171 18.184 19.619 251 9,28 26965,29 34,60 stable None
KIEXPA-30 | Kalax.0238s0020.1.p scaffold-238 172.388 174.726 300 8,78 31920,01 34,59 stable None
KIEXPA-31 Kalax.0256s0007.1.p scaffold-256 87.600 88.831 127 11,13 | 13845,82 43,28 unstable None
KIEXPA-32 | Kalax.0259s0005.1.p scaffold-259 21.732 22.719 261 9,09 28083,77 19,74 stable None
KIEXPA-33 | Kalax.0260s0004.1.p scaffold-260 89.700 91.549 257 9,55 27794,60 35,84 stable None
KIEXPA-34 | Kalax.0262s0022.1.p scaffold-262 129.428 130.459 258 8,96 28057,95 32,84 stable None
KIEXPA-35| Kalax.0274s0039.1.p scaffold-274 397.981 399.208 266 9.42 29086,33 29,67 stable None
KIEXPA-36 | Kalax.0311s0049.1.p scaffold-311 342.125 343.114 261 8,98 28084,75 19,74 stable None
KIEXPA-37 | Kalax.0346s0034.1.p scaffold-346 296.923 301.600 722 6,93 78949,08 36,14 stable None
KIEXPA-38 | Kalax.0368s0016.1.p scaffold-368 116.851 121.449 609 6,23 66369,09 35,29 stable None
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KIEXPA-39 | Kalax.0409s0008.1.p scaffold-409 47.594 49.456 273 9,28 29581,66 39,66 stable None
KIEXPA-40 | Kalax.0441s0028.1.p scaffold-441 179.221 181.419 300 8,92 31919,02 34,59 stable None
KIEXPA-41 Kalax.0476s0035.1.p scaffold-476 176.236 178.145 248 9,45 26488,81 39,20 stable None
KIEXPA-42 | Kalax.0512s0006.1.p scaffold-512 43.003 43.588 194 6,58 21097,99 36,94 stable None
KIEXPA-43 | Kalax.0520s0010.1.p scaffold-520 84.891 87.000 243 8,59 26060,17 30,64 stable None
KIEXPA-44 | Kalax.0561s0013.1.p scaffold-561 168.457 170.069 243 8,05 25835,87 32,64 stable None
KIEXPA-45 | Kalax.056550026.1.p scaffold-565 174.128 175.304 255 5,63 27568,59 34,56 stable None
KIEXPA-46 | Kalax.0575s0007.1.p scaffold-575 33.548 34.983 256 9,15 2742191 16,31 stable None
KIEXPA-47 | Kalax.0588s0022.1.p scaffold-588 163.811 164.809 258 9,66 28101,28 47,68 unstable None
KIEXPA-48 | Kalax.060350022.1.p scaffold-603 138.838 140.494 251 8,84 27185,78 36,58 stable None
KIEXPA-49 | Kalax.0610s0018.1.p scaffold-610 119.964 120.930 243 9,58 26163,86 43,04 unstable None
KIEXPA-50 | Kalax.0712s0003.1.p scaffold-712 14.043 15.161 259 9,18 27725,42 23,54 stable None
KIEXPA-51 Kalax.0920s0003.1.p scaffold-920 7.724 8.718 265 6,98 28791,39 34,76 stable None
KIEXPA-52 | Kalax.1017s0004.1.p | scaffold-1017 16.871 19.190 237 8,03 25282,48 27,86 stable None
KIEXPA-53 | Kalax.1025s0015.1.p | scaffold-1025 85.213 87.319 248 7,57 26392,61 29,20 stable None
KIEXPA-54 | Kalax.1051s0013.1.p |scaffold-1051 86.621 88.016 282 9,17 31133,61 29,26 stable None
KIEXPA-55| Kalax.1292s0001.1.p | scaffold-1292 19.892 20.716 172 8,56 19074,42 33,11 stable None
KIEXPA-56 | Kalax.1351s0007.1.p |scaffold-1351 32.119 33.241 255 4,9 27386,73 40,72 unstable None
KIEXPA-57 | Kalax.147250006.1.p | scaffold-1472 24.525 27.257 274 545 29538,31 45,71 unstable None
KIEXPA-58 | Kalax.1554s0001.1.p | scaffold-1554 21.534 22.740 266 9,33 28975,14 30,53 stable None
KIEXPA-59 | Kalax.1868s0001.1.p | scaffold-1868 2.893 5.128 257 8,07 27235,57 28,78 stable None
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KIEXPA-60 Kalax.1874s0002.1.p scaffold-1874 5910 8.101 243 8,59 26140,26 31,66 stable None
KIEXPB-01 Kalax.0032s0055.1.p scaffold-32 478.117 479.428 293 3,79 30264,52 33,70 stable None
KIEXPB-02 | Kalax.0051s0083.1.p scaffold-51 670.963 673.103 271 8,56 29542,79 36,01 stable None
KIEXPB-03 Kalax.0056s0134.1.p scaffold-56 817.344 818.408 263 8,95 28182,26 46,66 unstable None
KIEXPB-04 | Kalax.0089s0086.1.p scaffold-89 628.451 629.517 263 9,05 28339,41 47,64 unstable None
KIEXPB-05 | Kalax.0099s0086.1.p scaffold-99 723.843 725.154 293 3,86 30342,55 33,19 stable None
KIEXPB-06 | Kalax.0135s0019.1.p scaffold-135 110.243 112.407 273 4,95 28863,34 41,02 unstable None
KIEXPB-07 | Kalax.0314s0011.1.p scaffold-314 74.824 77.525 272 8,72 29599,93 35,20 stable None
KIEXPB-08 | Kalax.0704s0014.1.p scaffold-704 77.668 79.831 291 8,6 31680,52 48,03 unstable None
KIEXPB-09 | Kalax.0704s0015.1.p scaffold-704 84.135 85.690 227 8,6 23590,41 34,25 stable None
KIEXPB-10 | Kalax.0947s0008.1.p scaffold-947 38.993 41.056 284 8,6 30740,47 46,38 unstable None
KIEXPB-11 Kalax.0947s0009.1.p scaffold-947 45.234 47.363 325 9,35 35409,22 44,16 unstable None
KIEXLA-01| Kalax.0040s0084.1.p scaffold-40 916.027 918.601 261 8,25 28417,40 39,40 stable None
KIEXLA-02| Kalax.0052s0131.1.p scaffold-52 1.063.732 1.066.265 261 8,25 28362,36 39,65 stable None
KIEXLA-03 | Kalax.0052s0131.2.p scaffold-52 1.063.732 1.066.265 224 9,13 24383,31 34,24 stable None
KIEXLB-01 | Kalax.0032s0087.1.p scaffold-32 707.875 709.806 257 4,98 28019,34 42,23 unstable None
KIEXLB-02 | Kalax.0188s0010.1.p scaffold-188 82.259 84.574 256 5,93 28771,64 34,69 stable None
KIEXLB-03 | Kalax.0531s0009.1.p scaffold-531 76.546 78.406 257 5,1 28018,36 42,07 unstable None
KIEXLB-04 | Kalax.0531s0009.2.p scaffold-531 76.546 78.406 232 4,86 25345,23 41,80 unstable None
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P. trichocarpa Genomunda Fiziksel
Pozisyon i ..
EXP Adi P{’,ﬁ‘:ﬁ’:{)‘;ﬁ?ﬁ:“ Bas}azglg Bitis Ul:l(:ltl?:gu pl Al‘gl"rll‘:llz‘g;;) K?;ZZ:;‘"‘ K::;: . NCBI Adi
Kromozom | Pozisyonu Pozisyonu (aa) Kararsiz
(bp) (bp)

PtEXPA-01| Potri.001G001100.1.p Chrl 96.008 100.357 247 9,16 26581,96 24,06 stable XP_024442842.1
PtEXPA-02 | Potri.001G112901.1.p Chrl 9.141.525 9.143.276 269 9,63 29225,53 27,37 stable XP_024453740.1
PtEXPA-03 | Potri.001G240900.1.p Chrl 25.842.641 | 25.845.222 262 9,65| 2837743 45,29 unstable | XP_002298353.1
PtEXPA-04 | Potri.001G401700.1.p Chrl 42.769.789 | 42.771.411 254 9,91 28029,10 47,64 unstable PNT59293.1
PtEXPA-05| Potri.002G017900.1.p Chr2 1.086.788 1.088.294 256 9,19 27876,62 31,30 stable XP_002300688.2
PtEXPA-06 | Potri.002G184700.1.p Chr2 14.643.307 | 14.644.650 256 9,16 27848,48 28,30 stable XP_024450879.1
PtEXPA-07 | Potri.004G080200.1.p Chr4 6.609.163 6.611.366 276 8,9 | 30068,55 31,88 stable XP_002305908.2
PtEXPA-08 | Potri.004G123200.2.p Chr4 11.791.583 | 11.793.273 241 8,81 | 25904,01 39,99 stable None
PtEXPA-09 | Potri.004G123200.3.p Chr4 11.791.583 | 11.793.273 254 9,12 27472,03 40,92 unstable None
PtEXPA-10| Potri.004G208300.1.p Chr4 21.530.908 | 21.532.836 349 9,24 | 39403,96 46,09 unstable | XP_006384869.2
PtEXPA-11| Potri.005G244100.1.p Chr5 23.970.460 | 23.971.876 256 9,27 27821,56 30,93 stable XP_002307745.1
PtEXPA-12 | Potri.006G086100.1.p Chr6 6.441.047 6.442.448 260 9,41 28182,04 28,33 stable XP_002309061.1
PtEXPA-13 | Potri.006G108000.1.p Chr6 8.386.187 8.387.592 254 8, 75| 27414,83 30,46 stable XP_002309181.2
PtEXPA-14 | Potri.008G057100.1.p Chr8 3.352.503 3.354.454 258 9,53 27963,76 33,60 stable XP_002312101.1
PtEXPA-15| Potri.008G088300.2.p Chr8 5.519.014 5.521.281 251 9,53 | 26708,00 40,60 unstable | XP_002312253.1
PtEXPA-16 | Potri.009G031800.2.p Chr9 4.253.137 4.255.609 262 9,43 28388,47 40,54 unstable | XP_002313434.1
PtEXPA-17| Potri.009G169500.1.p Chr9 12.882.111 | 12.883.670 250 8,09 27818,65 40,85 unstable | XP_002313572.1
PtEXPA-18 | Potri.010G167200.5.p Chr10 17.020.561 | 17.023.093 269 9,821 29098,00 35,32 stable XP_006378591.1
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PtEXPA-19 | Potri.010G167200.6.p Chr10 17.020.561 | 17.023.093 249 9,34 | 26581,79 36,36 stable | XP_006378591.1
PtEXPA-20 | Potri.010G202500.1.p Chr10 19.468.567 | 19.470.350 258 9,53 | 27843,69 37,08 stable | XP_002315218.2
PtEXPA-21 | Potri.013G060800.1.p Chrl3 4.461.723 4.463.456 242 9,12 | 25784,10 31,13 stable | XP_002319704.2
PtEXPA-22 | Potri.013G154700.1.p Chrl13 15.006.117 | 15.007.978 250 7,52 | 26705,96 37,77 stable | XP_002319409.1
PtEXPA-23 | Potri.016G097500.1.p Chrl6 9.765.836 9.767.534 286 9,48 | 31603,25 32,67 stable | XP_002322908.2
PtEXPA-24 | Potri.016G098700.1.p Chrl16 9.986.993 9.988.254 286 8.9 31430,84 29,13 stable | XP_002323502.3
PtEXPA-25 | Potri.016G135200.1.p Chrl6 13.938.394 | 13.939.708 254 9,15 | 27605,19 22,77 stable | XP_002309181.2
PtEXPA-26 | Potri.017G085300.3.p Chrl7 9.822.017 9.823.612 241 9,38 | 2608242 40,79 unstable None

PtEXPA-27 | Potri.017G092700.1.p Chrl7 10.553.505 | 10.554.438 257 8,53 | 28421.,40 30,54 stable | XP_002323897.2
PtEXPA-28 | Potri.017G140000.1.p Chrl7 14.081.364 | 14.083.702 284 9,09 | 31136,81 36,00 stable | XP_006372474.1
PtEXPA-29 | Potri.019G057500.3.p Chr19 9.644.759 9.647.043 250 7,55 | 26644,78 28,31 stable | XP_002325925.3
PtEXPB-01 | Potri.013G134300.1.p Chrl3 13.985.553 | 13.988.596 262 7,6 28654,64 20,94 stable | XP_006371575.1
PtEXPB-02 | Potri.014G066300.1.p Chr14 4.127.560 4.129.170 274 5,82 | 29025,59 37,01 stable | XP_002320708.1
PtEXPB-03 | Potri.019G101900.1.p Chr19 13.780.663 | 13.783.496 262 8,51 28682,69 25,47 stable | XP_006371575.1
PtEXLA-01 | Potri.004G181700.1.p Chr4 19.584.071 | 19.586.455 259 8,25 | 28470,30 38,92 stable | XP_002305545.3
PtEXLA-02 | Potri.009G141400.2.p Chr9 11.288.993 | 11.291.054 278 8,55 | 30210,67 30,41 stable | XP_002313682.2
PtEXLB-01 | Potri.001G147200.5.p Chrl 12.149.175 | 12.151.087 256 5,02 | 28024,25 37,45 stable | XP_024457992.1
PtEXLB-02 | Potri.001G151500.1.p Chrl 12.679.215 | 12.680.692 254 7,45 | 27764,79 24,34 stable | XP_006368949.2
PtEXLB-03 | Potri.001G151500.3.p Chrl 12.679.215 | 12.680.692 258 8,24 | 2825737 25,19 stable | XP_024463835.1
PtEXLB-04 | Potri.003G083200.1.p Chr3 10.982.095 | 10.983.772 250 6,29 | 27608,37 28,95 stable | XP_006385562.1
PtEXLB-05 | Potri.003G087000.1.p Chr3 11.356.622 | 11.358.450 256 4,49 | 28142,36 31,18 stable | XP_006385603.1
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PVEXPA-01 | Phvul.001G003700.1.p Chrl 211.726 214.060 255 8,98 | 27469,12 34,16 stable | XP_007160632.1
PVEXPA-02 | Phvul.001G181600.1.p Chrl 43.956.895 | 43.959.063 273 9,05| 30206,48 25,61 stable | XP_007162798.1
PVEXPA-03 | Phvul.001G219700.1.p Chrl 47.514.674 | 47.515.707 254 9,56 | 28121,35 29,30 stable | XP_007163263.1
PvEXPA-04 | Phvul.001G232600.1.p Chrl 48.630.905 | 48.632.311 258 9,82| 28066,07 42,06 unstable | XP_007163413.1
PVEXPA-05 | Phvul.002G083600.1.p Chr2 13.380.200 | 13.382.320 252 9,28 | 27065,46 32,76 stable | XP_007157607.1
PVEXPA-06 | Phvul.002G152900.1.p Chr2 30.638.213 | 30.639.852 266 9,45| 29122,44 36,83 stable | XP_007158445.1
PVEXPA-07 | Phvul.002G170300.2.p Chr2 33.002.856 | 33.004.576 246 9,32 | 26242,52 32,43 stable | XP_007158645.1
PVEXPA-08 | Phvul.003G213800.1.p Chr3 44.060.762 | 44.062.103 260 7,52| 27841,57 32,51 stable | XP_007155577.1
PVEXPA-09 | Phvul.004G030500.1.p Chr4 3.632.907 | 3.635.003 250 9,17| 27126,46 38,56 stable | XP_007151247.1
PVEXPA-10 | Phvul.006G077200.1.p Chr6 18.914.107 | 18.916.576 255 7,57| 27262,56 29,27 stable | XP_007146869.1
PVEXPA-11 | Phvul.006G086800.1.p Chr6 19.868.294 | 19.869.443 278 6,58 | 30215,20 49,80 unstable | XP_007146985.1
PVEXPA-12 | Phvul.007G207600.1.p Chr7 32.999.374 | 33.000.655 254 9,21 | 27509,42 36,19 stable | XP_007145077.1
PVEXPA-13 | Phvul.007G235300.1.p Chr7 35.959.998 | 35.961.590 268 7,53 | 28555,32 40,29 unstable | XP_007145394.1
PVEXPA-14 | Phvul.008G034700.1.p Chr8 2.843.192 | 2.845.105 254 5,05| 27693,09 29,96 stable | XP_007139498.1
PVEXPA-15 | Phvul.008G037500.1.p Chr8 3.075.997 | 3.077.603 246 9,11 | 26737,19 33,66 stable | XP_017416875.1
PVEXPA-16 | Phvul.008G120700.1.p Chr8 10.458.517 | 10.461.853 258 9,76 | 27859,72 29,47 stable | XP_007140533.1
PVEXPA-17 | Phvul.008G232200.1.p Chr8 53.489.728 | 53.491.721 260 9,4 | 27888,74 35,44 stable | XP_007141864.1
PVEXPA-18 | Phvul.008G240800.1.p Chr8 58.962.721 | 58.965.019 269 7,6 | 29088,97 40,27 unstable | XP_007141964.1
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PvEXPA-19 Phvul.008G248000.1.p Chr8 59.694.786 | 59.697.110 | 251 | 8,43 | 27219,63 | 34,28 stable XP_007142047.1
PvEXPA-20 Phvul.009G019000.1.p Chr9 3.641.658 3.643.695 | 256 | 8,63 | 2747733 | 29,34 stable XP_007136114.1
PvEXPA-21 Phvul.009G142800.1.p Chr9 21.430.379 | 21.432.162 | 252 | 7,53 | 27018,25 | 35,31 stable XP_007137631.1
PvEXPA-22 Phvul.009G142800.2.p Chr9 21.430.379 | 21.432.162 | 215 | 8,45 | 23533,51 | 30,86 stable XP_007137630.1
PvEXPA-23 Phvul.009G186400.1.p Chr9 28.212.023 | 28.214.859 | 249 | 9,08 | 26768,19 | 32,11 stable XP_007138173.1
PvEXPA-24 Phvul.010G010200.1.p Chr10 1.473.804 1.476.777 | 258 | 9,68 | 27810,66 | 29,47 stable XP_007133996.1
PvEXPA-25 Phvul.011G063800.1.p Chrl1 5.701.936 | 5.703.968 | 259 | 9,37 | 28254,21 | 37,72 stable XP_007132063.1
PvEXPA-26 Phvul.011G117600.1.p Chrll 17.127.432 | 17.128.765 | 254 | 8,28 | 28090,97 | 36,95 stable XP_007132704.1
PvEXPA-27 Phvul.L006043.1.p scaffold_15 382.380 383.648 256 | 9,23 | 27770,67 | 39,53 stable XP_007150329.1
PvEXPB-01 Phvul.005G104600.1.p Chr5 32.416.528 | 32.419.807 | 261 | 83 | 28439,30 | 26,64 stable XP_007149859.1
PvEXPB-02 Phvul.008G144100.1.p Chr8 31.082.993 | 31.084.949 | 275 | 4,81 | 29245,53 | 46,40 | unstable XP_007140810.1
PvEXPB-03 Phvul.010G070900.1.p Chr10 31.667.641 | 31.670.150 | 257 | 9,32 | 27532,69 | 22,27 stable XP_007134729.1
PvEXPB-04 Phvul.010G071000.1.p Chr10 31.708.480 | 31.709.705 | 266 | 4,89 | 28832,45 | 37,96 stable XP_007134730.1
PvEXPB-05 Phvul.011G117500.1.p Chrl1 17.149.536 | 17.152.999 | 266 | 8,52 | 28928,02 | 35,00 stable XP_007132703.1
PvEXLA-01 Phvul.011G024801.1.p Chrl1 2.237.180 | 2.238.984 | 261 | 6,8 | 28350,07 | 37,20 stable None

PvEXLB-01 Phvul.002G001700.1.p Chr2 127.767 129.960 251 | 6,22 | 28149,69 | 32,85 stable XP_007156590.1
PvEXLB-02 Phvul.002G004100.1.p Chr2 503.774 505.288 255 | 4,56 | 27841,96 | 42,92 | unstable XP_007156627.1
PvEXLB-03 Phvul.003G224600.1.p Chr3 45.519.985 | 45.521.531 | 248 | 8,87 | 27546,53 | 31,78 stable XP_007155708.1
PvEXLB-04 Phvul.003G224800.1.p Chr3 45.538.140 | 45.539.776 | 251 | 5,94 | 27921,30 | 34,98 stable XP_007155710.1
PvEXLB-05 Phvul.003G228000.1.p Chr3 45.936.990 | 45.939.085 | 250 | 4,62 | 26857,10 | 37,08 stable XP_007155744.1




