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OZET

DIYARBAKIR VE BINGOL ILLERININ DYTiSCIDAE (COLEOPTERA)
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YUKSEKS LISANS TEZI
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2017

Bu calismada, Bingdl ve Diyarbakir illerinden Eyliil 2016 ile Mayis 2017 donemlerinde
toplanan Dytiscidae familyasinin 9 cinsine ait 19 tiiriin PCR yontemiyle MtDNA o6rnekleri elde
edilerek molekiiler diizeyde arastirilmistir. Bu tiirlerin mitokondriyal COI genlerinin miikleotit
sekanslar1 ve PCR genomik dizileri molekiiler belirte¢ olarak kullanildi. Mitokondriyal DNA
dizi analizleri BLAST taramas1 yoluyla yapildi. 19 tiire ait mitokondriyal COI gen dizileri,
tirlerin tanimlamasinda kullanilan MEGA 7.0 programu yardimi ile filogenetik soy agaci
olusturularak benzerlikleri karsilastirildi. Tirlerin yakinlik dereceleri, Neighbour Joining (NJ)
ve Minimum Evolution (ME) soy agaclar1 kullanilarak belirlenmeye ¢aligildi.

Analiz sonuglarina gore; Agabus faldermanni Zaitzev (1927) sisteme kayith niikleotid
dizileriyle %100 ortiisiirken, bu deger; Agabus biguttatus (Olivier, 1795), Agabus bipustulatus
(Linnaeus, 1767), Agabus conspersus (Marsham, 1802), Agabus glacialis Hochhuth, 1846,
Agabus nebulosus (Forster, 1771), Bidessus calabricus Guignot, 1957, Hydroglyphus
geminus (Fabricius, 1792), Hydroporus planus (Fabricius, 1782), Hydroporus pubescens
(Gyllenhal, 1808), Ilybius chalconatus (Panzer, 1796), Laccophilus minutus (Linnaeus, 1758),
Laccophilus poecilus Klug, 1834 ve Nebrioporus stearinus suavis (Sharp, 1882) tiirlerinde
9%99; Hydroporus discretus Fairmaire and Brisout, 1859, Hydroporus tessellatus (Drapiez,
1819) ve Scarodytes halensis halensis (Fabricius, 1787) tiirlerinde %98; Hydroporus palustris
(Linnaeus, 1761) ve Liopterus haemorrhoidalis (Fabricius, 1787) tiirlerinde %97 olarak
belirlenmistir.

Anahtar Kelimeler: Bingol, Diyarbakir, Dytiscidae, COI, Molekiiler tanimlama



ABSTRACT

THE DETERMINATION OF MOLECULAR STRUCTURE OF DYTISCIDAE
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In this study, 19 species belong to 9 genera of family Dytiscidae were collected from
Bing6l and Diyarbakir provinces between September 2016 and May 2017. DNA from these
species were extracted and amplified by using PCR method. The nucleotide sequences of the
mitochondrial COI genes of these species were analysed and the PCR genomic sequences of the
COI gene were used as molecular markers. Mitochondrial DNA sequence analysis was carried
out by BLAST screening. 19 Mitochondrial COI gene sequences of these species were
compared and phylogenetic tree was built by using MEGA 7.0 programme, used for the species
identification. DNA sequences by using two different analyzed methods were analyzed with
Neighbor-joining and Minimum Evolution methods.

The nucleotide sequence analysis showed that the similarity of specimens collected from
various locations in Bingdl and Diyarbakir provinces were as below: %100 similarity to Agabus
Jaldermanni (Zaitzev (1927), 99% similarity to Agabus biguttatus (Olivier, 1795), Agabus
bipustulatus (Linnaeus, 1767), Agabus conspersus (Marsham, 1802), Agabus glacialis
(Hochhuth, 1846), Agabus nebulosus (Forster, 1771), Bidessus calabricus (Guignot, 1957),
Hydroglyphus geminus (Fabricius, 1792), Hydroporus planus (Fabricius, 1782), Hydroporus
pubescens (Gyllenhal, 1808), Ilybius chalconatus (Panzer, 1796), Laccophilus minutus
(Linnaeus, 1758), Laccophilus poecilus (Klug, 1834) and Nebrioporus stearinus suavis (Sharp,
1882); 98% similarity to Hydroporus discretus Fairmaire and Brisout, 1859, Hydroporus
tessellatus (Drapiez, 1819) and Scarodytes halensis halensis (Fabricius, 1787); 97% similarity
to Hydroporus palustris (Linnaeus, 1761) and Liopterus haemorrhoidalis (Fabricius, 1787).

Key Words: Bingdl, Diyarbakir, Dytiscidae, COI, Molecular identification
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Ramazan UZEN

1. GIRiS

Tiirkiye; Avrupa, Asya ve Afrika kitalari arasinda olup ekolojik ve biyogesitlilik
bakimindan onemli bir gecis bolgesini olusturmaktadir. Bu ii¢ kitanin fitocografik
bolgelerinin etkileri lilkemizde de goriilebilmektedir. Tiirkiye, iklim gesitliligi ile olusan
Ozellesmis lokalite zenginligine ve sulak alanlarin bolluguna sahip olan bir cografyadir.
Bu durum tlir sayisinin artmasini olumlu yonde etkilemektedir. Bilinen biitiin bu
ekolojik  Ozelliklerine ragmen {lkemizde heniliz biyogesitlilik tam olarak

bilinmemektedir (Yal¢in 2010, Darilmaz ve Incekara 2011).

Cok cesitli zoocografik konuma ve zengin su kaynaklarina sahip olan iilkemiz
sucul koleopter faunasi ile ilgili olarak yapilmis olan taksonomik ve faunistik
calismalarin ¢ogunun yabanci arastiricilar tarafindan yapildigi dikkati ¢ekmektedir.
Farkli ekolojik ve iklim cesidi ile ililkemizde yabanci bilim adamlarinin toplamis
olduklart sucul koleopter materyallerini llkelerine tasiyarak degerlendirdikleri ¢ok
sayida ¢alisma bulunmaktadir. Yerli aragtirmacilarimizin ise 6zellikle 2000’11 yillarda
konuya ilgi gosterdikleri goriilmektedir. Bu son dénemde yapilan ¢alismalar 6zellikle
Tiirkiye’nin kuzeydogu bolgesindeki sucul koleopter faunasina ait taksonomik ve biyo-
ekolojik calismalart icermektedir (Fery ve Erman 2009, Darilmaz ve Kiyak 2010a,
Incekara ve ark. 2010)

Tirkiye’den bilinen tiir sayist diinya ve Avrupa’daki tiir sayist ile
kiyaslandiginda oransal olarak olduk¢a az oldugu goriilmektedir. Bu durum Tiirkiye’nin
lokal faunistik c¢aligmalar ile ilgili daha iyi taranmasi gerekliliginin sebebini ortaya
cikarmaktadir. Tirlerin molekiiler yapilar1 envanterin gergegi yansitacak sekilde ortaya

cikarilmasi amaciyla, dar anlamda bolgesel calismalara da ihtiyag duyulmaktadir.

Son yillarda klasik yoOntemler ile tiir teshislerinin yapilmasi yeterli
goriilmemektedir. Molekiiler diizeyde tiir teshisleri gereklilik arz etmektedir. Bu
calismalarda agirlikli olarak bu bdceklerin mitokondrilerindeki gen bdlgelerinden
yararlanilmaktadir. Bu genlerden Ozellikle sitokrom oksidaz (COI) geni ¢alisilmakta
olup, bu gen mitokondri DNA’sinda bulunmaktadir. Daha oOnce gerceklestirilmis

calismalarda 12S ribozomal RNA, 16S ribozomal RNA, mitokondriyal sitokrom



1. GIRIS

oksidaz genleri (COI, COIl), elongasyon faktorii 2 ve histon 3 geni gibi bir kisim
genlerin DNA dizileri ¢ikarilarak tiirlerin soyagaclari olusturulmaya calisilmistir ( Balke

ve ark. 2004, Ribera ve ark. 2004, Balke ve ark. 2007, Miller ve ark. 2013).

Bu calismada Bingdl ve Diyarbakir illerinin Dytiscidae familyasina ait bazi
tirlerin tanimlanmasi i¢in mitokondriyal DNA’nin COI (sitokrom oksidaz 1 ) gen
bolgesi kullanilarak dizi analizi yontemi ile biyoinformatik programlarindan
yararlanarak genetik yapilarinin incelenmesi ve molekiiler diizeyde tiirlerin

sistematiklerinin ortaya ¢ikarilmasi amaglanmaktadir.
1.1.Coleoptera Takimi Hakkinda Genel Bilgiler

Coleoptera kelimesi, Yunanca kilif, kin anlamina gelen “koleos” ve kanat anlamina
gelen “pteron” (¢cogul “ptera”) kelimelerinin birlesmesinden olusmustur. Ayrica Tiirkce
“Kinkanatlilar” olarak bilinen bdceklerdir. Coleoptera takimi bilinen tiim canlilarin %20
sini, hayvanlarin da %25 ini kapsamaktadir. Coleoptera takimi Adephaga, Polyphaga,
Archostemata ve Myxophaga olmak iizere 4 alttakima (=Subordo) ayrilir. En biiyiik
alttakimin1 ise Polyphaga olusturmaktadir. Alttakim {iyelerinin ¢ogu karasaldir,
Adephaga ve Polyphaga alttakimlarina ait bazi familya iiyeleri ise sucul yasama adapte

olmustur (Demirsoy 1997, Giilpercin 2013).
1.1.1. Polyphaga Alttakimi Hakkinda Genel Bilgiler

Coleoptera familyasina ait tiirlerin cogunu Polyphaga alttakimi olusturmustur. Bu
alttakima ait 300.000’den fazla tiir tanimlanmistir. Polyphaga familyalarina ait tiirlerin
ergin bireylerinin ilk gOriinlir abdominal sternitleri arka koksa tarafindan
boliinmemistir. Bu yonden adephaga alttakimindan ayirt edilir. Antenleri degisik

sekillerdedir (Giilpergin 2013).
1.1.2. Adephaga Alttakimi Hakkinda Genel Bilgiler

Adephaga (Adephagos), Yunanca “gluttonous” kelimesinden gelmekte olup,
iiyelerinin ¢ogunlugunun  predatér olmasindan otiiri “a¢ gozlii, obur” anlaminda

kullanilir. Adephaga alttakimi suana kadar 40.000’den fazla tanimlanmis tiir ile
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Koleoptera takiminin ikinci en genis alttakimini olusturur (Topkara 2008, Giilpergin

2013).

Adephaga alt takimina ait ergin bireylerin arka koksalar1 metasternum ile
birlesmis, ilk gorlinlir abdominal sternit tamamen ikiye bdliinmiis ve aedeaguslarin
paramerleri tabandaki parca ile birlesmemistir. Antenleri uzun ve iplik (filiform)
seklindedir. Larvalarin bacakalr1 normal tarsuslara sahip olup, bir veya iki tirnaklidir

(Erman ve Fery 2000, Yalgin 2010, Topkara 2011).

Adephaga alttakimina ait 14 familya (Meruidae, Amphizoidae, Gyrinidae,
Hygrobiidae, Haliplidae, Aspidytidae, Trachypachidae, Noteridae, Carabidae,
Paussidae, Dytiscidae, Rhysodidae, Phreatodytidae, Cicindelidae) bulunur. Bunlarin bir
kismi suculdur ve genellikle bu familyalar “Hydradephaga” ya da “Hydrochantares”
olarak adlandirilirlar (Topkara 2008; Yalcin, 2010).

1.1.3. Dytiscidae Familyas1 Hakkinda Genel Bilgiler

Dytiscidae, yaklasik olarak 4420 tiir ile temsil edilen Adephaga’nin ikinci en
fazla tiir ihtiva eden familyasidir (Nilsson ve Héjek, 2017b). Genel olarak yirtic1 dalgig
bocekleri olarak bilinirler. Dytiscidae familyast ekstrem ekolojik ve morfolojik
adaptasyon kosullarina uyum gosteriler. Familya {iyelerinin hem yetiskin hem de
larvalar1 suda yasarlar. Boylart 1-50 mm arasinda degisir ve hem yetigkin hem de
larvalar1 predator olarak yagamaktadir. Yassilasmig ve akintiya uyum gosteren elverisli
viicutlar1 nedeniyle iyi yiiziiciidiirler (Erman ve Fery 2002, 2006, Incekara 2009) .
Tirler neredeyse biitiin tatli su ekosistemlere adapte olmuslardir. Goller, akarsular,
nehirler, kaya yiizeylerindeki su birikintileri, derin ¢ukurlarda, agac¢ oyuklarinda, sicak
su kaynaklari, ac1 sular, alkali su birikintileri, orman goélleri, batakliklar ve kirli su
birikintilerinde bulunabilirler. Ergin ve larvalar1 ayn1 ortamda bulunurlar (Imms, 1960,

Gueronguiev 1968, Spangler 1973, Ribera 2007, Miller ve Bergsten 2016).
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Sekil 1.1. Dytiscidae Familyasinin Filogenisi. Dal genisligi tiir sayilari ile dogru orantili olarak
verilmistir (Miller ve Bergsten 2016)

Familya tiyeleri asagida siralanan ozellikleri ile diger Adefag iiyelerinden ayirt
edilir. Arka koksa ¢ok genistir ve diiz bir hatla orta kisma dogru uzanarak viicudun yan
kenarina ulasir. Arka bacaklar bir kiirek gibi yassilasmis, uzun killarla sagaklar
olusturur. Gozler ikiye boliinmemistir ve antenler uzun ve filiform tiptedir (Crowson,
1967; Zaitsev, 1972; Spangler, 1981; Booth Vd. 1990). Ayrica bas kisa ve genis olup
pronotum’un igine geri ¢ekilebilir. Klipeus 6ne dogru incelir ve antenler mandibullarin
tabaninin arkasindan ¢ikar. Arkada bir uzantisi olan prosternum, ortada mesosternumu
orter ve genellikle metasternumun koksalar1 arasindaki uzantisina kadar ulasir.
Metatoraks, arka koksanin &n kisminda enine sutur tasimaz. Mesotoraks kisadir. On ve
orta koksa konik ya da kiiresel sekildedir (Sekil 1.1.) (Zaitsev, 1972, Gueronguiev 1981,
Ozgeng 2011, Miller ve Bergsten 2016).

Dytiscidae, hem yetigkinlerin hem de larvalarin suda yasadigi, ekstrem
morfolojik ve ekolojik adaptasyonlara uyum saglamaktadir. Sistematikgilerin ve
ekologlarin siirekli ilgilerine ragmen mevcut filogenetik hipotezler takson 6rneklerinden

sinirli olmasindan dolay1 yetersiz kalmaktadir (Ribera 2007).
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Sekil 1.2. Dytiscidae genel viicut yapisi (Miller ve Bergsten 2016)

1.2. Molekiiler Sistematikte Yaygin Olarak Kullanilan Teknikler

Molekiiler biyoloji diizeyinde yapilan ve bu alanda kullanilan yontemler son
yillarda biiyiik bir gelisme gdstermistir. Bununla birlikte gerek canlilar arasinda gerekse
farkli tiirler arasindaki biyogesitliligin belirlenmesi, genetik teknikler ile molekiiler
seviyedeki farkliliklarin ortaya konulmasi ve evrimsel agidan akrabalik iligkileri ortaya

konulmaya baslanmistir (Mutlu 2015).

Organizmalarin  arasindaki morfolojik farkliliklarin  ve benzerliklerinin
simiflandirmada bazen yetersiz kaldigindan dolayr bu alanda yapilan ¢alismalar
sonucunda filogenetik calismalar biiyiik 6nem kazanmis olup c¢esitli yontemler
kullanilmaktadir. Bu alanda kullanilan ydntemler, protein ve DNA markirlarina
dayalidir. Bu yontemler hizli bir sekilde gelismesiyle birlikte ortaya ¢ikartilan
molekiiler bilgiler, taksonlar arasindaki akrabalik iliskileri ortaya ¢ikarmada dnemlidir

(Behura 2006, Giiz ve Kilinger 2012).

Proteine dayali yontemlerde allozim ve izozimlerin elektroforezde yliriitiilmesi

sonucu elde edilen bantlara gore ayirt edilir. izozimler ayni islevi gdriip DNA iizerinde
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farkli gen bolgelerinde yer alan genler tarafindan kodlanan enzimlerdir. Allozimler, ayni
gen bolgesi iizerinde farkli aleller tarafindan kodlanan farkli sekildeki enzimlerdir.
DNA markirlarina dayali yontemlerde ise; RFLP (Kesilmis Par¢a Uzunluk
Polimorfizmi); polmorfizm genellikle DNA {izerinde kodlanmayan bolgelerde meydana
gelir. Niikleotit endoniikleazlarin killanildigi ve bu endoniikleazlar DNA iizerinde
kendine 6zgii spesifik restriksiyon bolgelerini taniy1p bu dizileri kesmektedir. Bir enzim
ile kesilen bu DNA dizileri jel elektroforezinde yiiriitiilmesi sonucu bantlar1 ayristirilir.
RFLP marker sistemleri haritalama ve soy agacinin ¢ikarilmasinda tercih edilmektedir

(Fakrudin ve ark 2006, Giiz ve Kilinger 2012, Ozsensoy ve Kurar 2012).

RAPD (Rastgele ¢ogaltilmis polimorfizm); DNA {izerinde yer alan baz1 bolgeler
genom icerisinde ayni niikleotid dizilerin tekrarlanma sikliklarini olusturmaktadir.
Gerek tiirler arasinda gerekse tiirler igerisinde genetik varyasyonlari belirlemek icin
RAPD-PCR teknigi kullanilmaktadir. RAPD-PCR tekniginde DNA iizerinde genellikle
10 niikleotid uzunlugundaki primerlerin genom iizerinde rastgele bolgelerin
amplifikasonunu gergeklestirir. Bu amplikasyon sonucunda DNA dizileri jel
elektroforezinde molekiil biiyiikliiklerine gore farkli RAPD bantlar1 vererek birbirinden
ayrilir. Jelde olusan bant dizilimlerine gére DNA polimorfizmleri tespit edilmektedir

(Fakrudin ve ark 2006, Giiz ve Kilinger 2012).

SSR (Basit Dizi Tekrarlar1); Mikrosatellit tekrar dizileri olarak da bilinir. SSR
teknigi kullanilarak tiirler aras1 farkliliklar ortaya konabilmektedir. Bir¢ok okaryotik
canli genomunda belli araliklarla bulunan 2-6 bazlik dizi tekrarlarindan olusan kisa
DNA zincirleridir. Bu tekrar dizileri PCR ile c¢ogaltilarak tiirler arast polimorfizm
durumlar belirlenir. Polimorfizm durumlarimin belirlenmesi mutasyonlarin analizlerine

de imkan saglamaktadir (Fakrudin ve ark 2006, Giiz ve Kilinger 2012).

AFLP (Cogaltilmis Fragment Uzunluk Polimorfizmi); Restriksiyon enzimler ile
genomik DNA parcalar1 kesilerek PCR da cogaltma teknigine dayanir. Kesilen DNA
fragmentleri, oligoniikleotidler baglanarak elde edilen DNA dizileri cesitli primerlerle
PCR ile cogaltilir. Bu yodntemde fragmentler bocek tiirleri arasindaki genetik
varyasyonlar ve farkli cografik alanlarda yasayan ayn tiire ait popiilasyonlarda bir
genetik belirte¢ olarakta kullanilabilmektedir (Fakrudin ve ark 2006, Giliz ve Kilinger
2012).
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DNA markirlar1 protein markirlarina oranla daha fazla polimorfizm elde
edilmesi, daha stabil olmasit ve protein seviyesinden daha az oranda degiskenlik
gostermesinden dolayr giinlimiizde protein markirlarina oranla daha fazla

kullanilmaktadir (Fakrudin ve ark 2006, Giiz ve Kilinger 2012).
1.3. MtDNA Genlerinin Evrimsel A¢idan Onemi

Mitokondri ¢ift zarlt bir organel olup, hiicrenin ihtiya¢ duydugu enerjinin biiyiik
bir kismini iiretir. Bu organel, 0.5-1 pum c¢apinda, silindirik seklinde, hiicre i¢inde yapi
ve sayis1 bakimindan degisiklik gosterebilmektedir. Dis zar genelde hiicrenin madde alig
verigini saglarken, i¢ zar ise; kivrimli yapida kristadan olusan yag asit oksidasyonu ve
sitrik asit dongilisii gibi oksidatif fosforilasyon gergeklestigi cesitli biyokimyasal
reaksiyonlar sonucu hiicre i¢in gerekli enerjinin iiretildigi 6nemli bir organeldir (Olgun

2007).

Organizmalarin sadece morfolojik Ozelliklerine dayali calismalar kimi zaman
yeterli olmamaktadir. Clinkii organizmalar yasa, cinsiyete ve farkli yasam kosullarina
bagl olarak varyasyon gosterebilmelerinin yaninda, ikiz tiirlerde oldugu gibi morfolojik
olarak da birbirlerine son derece benzeyebilmektedir. Bu nedenle, son yillarda

siniflandirma c¢aligmalarinda molekiiler tekniklere de agirlik verilmektedir.

Mitokondri kendine ait DNA’s1 olan ve 16.569 baz cifti iceren, matrikste yer
alan cift zincirli bir DNA molekiiliidiir. MtDNA’ya ait gen bolgeleri hem evrim
caligmalarinda ve hem de filogenetik ¢aligmalarinda yaygin olarak kullanilmaktadir.
MtDNA bocek tiirlerinde genetik c¢aligmalart icin bir markir segiciligine sahiptir.
Mitokondrial gen sekanslar1 bocek tiirleriyle ilgili evrimsel tarihini olusturmak icin
filogenetik ve populasyon genetigi i¢inde kullanilmaktadir. MtDNA igerisinde
filogenetik ¢aligmalarda en ¢ok kullanilan gen boélgeleri sitokrom oksidaz 1 (COI) ile
sitokrom oksidaz 2 (COIIl) olmasina ragmen, ¢esitli diger gen bolgeleri de kullanilir
(Sekil 1.3.). Bu gen boélgeleri, hem tiirler arasi, hem de cins ve familya diizeyindeki
tanimlamalarda kullanilabilirler. COI, diger protein kodlayan mitokondriyal gen
bolgelerine gore daha yavas evrimlestigi i¢in sikc¢a tercih edilmektedir (Frank 1979,
Behura 2006, Diikel 2010, Mutlu 2015).
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SEKIL 1.3. Mitokondriyal genomda bulunan genler (Keskin 2013)

MtDNA, populasyon genetigi ¢aligmalarinda genis bir sekilde kullanilmaktadir.
Boceklerde mtDNA’nin kullanilmasi nispeten ucuz ve etkili olmasidan dolayr sik
kullanilan bir tekniktir. Uygulamanin ¢ok yonlii olmasinin yani1 sira mtDNA, niikleer

DNA’ya oranla daha az mutasyona ugramaktadir (Loxdale ve Lushai 1998).

Maternal kalitimda 6zellikle mtDNA birbiriyle yakindan iliskili tlirlerde hem
kodladig1 mitokondriyal genler hem de enzim/protein i¢in tiir seviyesinde farklilasma ve
niikleotid sekanslarindaki mutasyon orani, filogenetik ve evrimsel arastirmalarini da
daha elverigli hale getirdiginden bu durumun 20 kat daha hizli oldugu rapor edilmistir

(Fakrudin ve ark 2006).
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1.4. PCR Yontemi

1986 yilinda PCR (polimeraz zincir reaksiyonu) teknigi gelistirilmis olup bu
teknik daha kapsamli rekombinant arastirmalarma olanak saglamistir. PCR teknigi
biyoloji, genetik, evrim ve bazi adli vakalarda olmak iizere cesitli alanlarda
kullanilmaktadir. Organizmalarin spesifik DNA’larin elde edilmesi uzun ve zahmetli
bir laboratuvar siireci gerektirdiginden PCR teknigi bu ydnden biiyiikk Onem
tasimaktadir. PCR, c¢ok kisa slirede 6zel DNA bolgelerinin ¢ogaltilmasina ve az
miktardaki DNA fragmentleriyle sonuglar alinmasina olanak saglamaktadir. Ayni
zamanda klonlamaya gerek kalmadan in vitro ortamda genomdaki ozgiin DNA
fragmentlerinin ¢cogaltilmasina da imkan saglamaktadir (Bahgeci 2007, Yildirim ve ark.

2010).
1.4.1. PCR Yonteminin Asamalari

PCR islemi {i¢ asamadan olusmaktadir. Birinci asama olan ayrilma
(denatiirasyon), DNA ¢ift sarmalli iplik¢iklerinin birbirinden genellikle yiiksek
sicaklikta ayrilma islemidir. Primerlerin kalip DNA iplikleri iizerinde kendilerine
tamamlayic1 olan dizilerle eslesmesi icin denatiire edilir. Ikinci asama olan primer
baglanmasi (annealing), kopyalanmak istenilen bolgeye primerin yapismasi olup, en son
asama olan uzamada (ekstensiyon) da primerlerin uzatilarak yeni DNA ipliginin sentezi
icin bir dongliyli olusturmasidir. Boylece her dongiiniin sonunda DNA miktar: iki katina

cikar bu dongii 30-45 kez arasinda tekrarlanir (Bahgeci 2007, Yildirim ve ark. 2010).
1.4.1.1. Denatiirasyon

PCR yontemi ile amplifikasyon igin ¢ift iplikli DNA sarmalimn 94 °C de
hidrojen baglarinin koparilmasi ve DNA ¢ift ipliklerinin ayrilmasi islemidir (Bahgeci

2007, Yildirim ve ark. 2010).
1.4.1.2. Annealing

Bu asama 40-65 °C de primer sekanslar uygun ortamda kalip DNA iizerinde
kendilerine tamamlayici olan bolgelerle esleserek baglanmasi islemidir (Bahgeci 2007,

Yildirim ve ark. 2010).
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1.4.1.3. Ekstensiyon

DNA  polimeraz  enzimi  varliginda  polimerlerin  ucuna  serbest
deoksiriboniikleotitleri eklenerek tamamlayict DNA ipliginin sentezlenmesi islemidir.
Oligoniikleotit primerleri 5’23’ yoniinde uzatilir (Bahgeci 2007, Yildirim ve ark.
2010).

Genel olarak bu asamalar farkli sicakliklarda gerceklesir. Bu siire¢ termalcycler
cihazinda otomatik olarak daha once programlanarak gerceklestirilir (Bahgeci 2007,

Yildirim ve ark. 2010).
1.4.2. PCR Bilesenleri

dNTP karisimi; Amplifikasyon sirasinda denatiire edilen DNA zincirlerinin
tamamlanmasinda kullanilacak olan deoksi niikleotit trifosfatlarlardan olusmaktadir. Bu
dNTP’ler: esit oranda dATP, dGTP, dCTP, TTP i¢cermektedir (Bahgeci 2007, Yildirim
ve ark. 2010, Karasu 2015).

Taq DNA polimeraz; PCR calismalarinin biliyiikk cogunlugunda Thermus
aquaticus bakterisinden izole edilen ve yliksek sicaklik konsantrasyonunda uzun siire
kararli olan Taq DNA polimeraz enzimi kullanilmaktadir. Taq DNA polimeraz 5’23’

yoniinde sentez yapar ve senteze baslamasi i¢in mutlaka 3°-OH ihtiya¢ duyar.

MgCl2; Taq DNA polimeraz MgCl2 varliginda etkindir. MgCI2’tin PCR’1n
Ozgilliigii ve iirlin verimi iizerinde ¢ok 6nemli bir etkisi vardir. Genellikle optimum
MgCI2 konsantrasyonu olarak 1.5 mM tercih edilir. Diisiik Mg+2 iyon konsantrasyonu
ortamda aktif ANTP miktar1 az oldugu i¢in zayif iiriin olusumuna sebep olmaktadir.
Yiiksek Mg+2 iyon konsantrasyonu ise biitiin ANTP’lerin reaksiyona girme yatkinligini
artirdigindan dolay1 spesifik olmayan iiriin olusumuna sebep olmaktadir (Bahgeci 2007,

Yildirim ve ark. 2010, Karasu 2015).
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2. KAYNAK OZETLERI

Yeryiiziinde birgok bocek tiirii bulunur, bunlarin en biiylik kismini Coleoptera
takim1 olusturmaktadir. Coleoptera takiminin yaklasik olarak da 200 familyas1 bulunur.
Bunlardan Dytiscidae familyas1 Adephaga alt takimina ait 182 cins ve yaklasik olarak
4420 tiir ile temsil edilmektedir.

Dytiscidae familyasi morfolojik olarak renkli, benekli, tiysiiz veya az tiiyli
vucut yapisina sahiptir. Gozleri oval veya yuvarlaktir. Antenleri ipliksi yapida ve 11
segmentlidir. Familya tiirleri genellikle trake solunumu yaparlar. Agiz ¢igneyici tiptedir.
(Crowson, 1967; Zaitsev, 1972; Spangler, 1981; Booth Vd. 1990, Hajek ve ark. 2010).
Dytiscidae familyas: tiirleri genellikle nehir, akarsu, golet kiiclik su birikintileri gibi
biitlin sucul habitatlara adapte olmuslardir. Su yiiziine periyodik araliklarla ¢ikarak
havayr elitranin alindaki odaciklarda depo ederek daha fazla su altinda

kalabilmektedirler (Pederzani, 1976; Nilsson ve Holmen, 1995, Hajek ve ark. 2005).

Cogu ditissidler, s1g sulardan yaklagik 1 m derinlige kadar bulunur. Ciinki
hava almak i¢in periyodik olarak su yiizeyine ¢ikmak zorundadirlar. (Spangler, 1981,
Nilsson, 1996).

Dytiscidae, Adephaga’nin ikinci en fazla tiir ihtiva eden familyasidir. Genel
olarak yirtict dalgig bocekleri olarak bilinirler. Diinyada 182 cins ve yaklasik olarak
4420 tiir, Palearktik bolgede; 42 cins ve yaklasik 1200 tiir ile temsil edilmektedir
(Nilsson ve Hajek, 2017b). Ulkemizde ise; 28 cins ve 155 tiir ile temsil edilmektedir
(Darilmaz ve Kiyak, 2009a,b; Fery ve Erman, 2009; Fery, 2009; Fery ve Hendrich,
2011a, b; Fery ve Przewozny, 2011; Hajek ve ark., 2011; Hernando ve ark., 2012; Vorst
ve Fery, 2014). Bu tiirlerden 35’1 iilkemiz i¢in endemiktir (Nilsson ve Hajek, 2017b,
Darilmaz ve ark. 2006a,b).

2000 li yillardan sonra familya ile ilgili klasik morflojik caligmalara ek olarak

molekiiler seviyede teshis caligmalar1 agirlik kazanmaya baslamstir.

Ribera ve ark. (2003), nested clade analizi yontemi kullanarak ii¢ tiirtin 22 farkl
poplilasyonundan 51 bireydeki 16S ribosomal RNA ve sitokrom-oksidaz 1 genlerini

iceren mitokondriyal DNA sekanslar1 kullanilarak incelediler. Calismada kullanilan
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tirlerin farkli yerlerden alinarak akrabalik iligkilerinin oldugunu ve cins tiirleri

icerisinde goriiniir sekilde molekiiler seviyede benzerlikler oldugunu agiga ¢ikardilar.

Ribera ve ark. (2004) yapmis olduklar1 caligmada, Agabinae’nin tarihsel
biyocografyasi ve filogenisini 16S rRNA ve sitokrom oksidaz 1 (COI) mitokondriyal
genlerini kullandilar. Dort temel holarktik cinsinden (Agabus, Platambus, Ilybiosoma ve
Ilybius) alinan 107 tiirtin bir filogenetik analizini sunmuslardir. Bu cinslerin ikisi
(Ilybius ve Ilybiosoma) monofiletik olarak degerlendirilirken Agabus ile Platambus
birkag tiir gruplar1 agisindan parafiletik olarak bulunmaktadir. Temel cinsler arasindaki
iligkiler zayif bir sekilde tanimlanmis olmasina ragmen her birinde akrabalik iligkileri
genelde saglam ve tutarli olup dnceki morfolojik analizlerle uyumluydu. iki farkli soy
grubunun her birinde (Ilybius ve Agabus, Platambus’un bir boliimii de dahil olmak
iizere) Palearktik ve Nearktik cladelar arasinda, Eosen’in sonlarinda meydana geldigi

tahmin edilen bazal bir bdliinme oldugunu belirtmislerdir.

Miller ve ark. (2005) yapmis olduklar1 ¢aligmada, Namibia’da toplatilan
Laccophilinae’nin belli bir tiirlin 3 bilinmeyen larva 6rneklerinin DNA dizi verilerini
kullanilarak Philodytes umbrinus (Motschulsky) ile iligskilendirmislerdir. Sitokrom
oksidaz I genin 806 bp’lik kismi bilinmeyen larvalardan dizileri cikarildi. Iki P.
Umbrinus 6rnegi ve dort Laccophilus leach tiiriinden alinan numuneler de dahil olmak
iizere, Namibya’daki Lacophophilina tiirlerinin yetiskin 6rneklerin de sekanslarim
cikardilar. Parsimony analizi, bilinmeyen larvalar Philodytes umbrinus’un her iki
yetiskin 6rnegini (6nyiikleme degeri = % 100) igceren bir grupta kesin olarak ¢oziilen iki
soy agaci ile karsilastirdi. Bilinmeyen larvalarla yetiskin Philodyte umbrinus 6rnekleri
arasindaki ortalama baz genisligi p-mesafesi % 0.09 (% 0-0.14), analizinde diger
klasikler arasindaki ortalama sapma ile karsilagtirildiginda ortalama % 0.24 (% 0-0.82)
ve genel bir ortalamada tiirler arasinda ayrim %13.49 (1.90-19.86%) olarak hesaplandi.
Buna dayanarak, bilinmeyen larvalar Philodyte umbrinus tlriine ait olduklarini

bildirmislerdir.

Balke ve ark. (2007) ¢alismalarinda, Avustralya bolgesi boyunca yasayan sucul
hayata adapte olan ¢esitli Papuadytes dalgic boceklerinin (Coleoptera: Dytiscidae)
filogenisini; rrnl, COI, cob, H3 ve 18§ rRNA gen bdlgelerinden faydalanarak
olusturmuslardir. Caligmalarinda 2808 baz ¢iftine sahip DNA molekiilleri kullanilmistir.
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Giiz ve Kilinger (2012), bocek sistematiginde molekiiler markdrlerin kullanimi
calismasinda agagidaki 6zelliklerinden dolay1 yaygin olarak kullanilmasinin nedenlerini
belirtmislerdir; Her bir hiicrede binlerce mitokondri bulunur; mtDNA’nin hiicrede ¢ok
fazla ve elde edilmesinin kolay olmasi; mtDNA’nin amplifikasyonu uygun olmayan
kosullarda saklanmis Orneklerde kolay olmasi, mtDNA digerlerine gore daha kiiciik
olmasi, hizli evrimsel gelisme gostermesi ve mtDNA genlerinin maternal kaynakli

aktarilmasidir.

Inoda ve Balke (2012), Japonya’da toplanan Dytiscus cinsine ait ii¢ tiir
(Dytiscus dauricus, Dytiscus marginalis czerskii ve Dytiscus sharpi) arasindaki genetik
farklilagsmay1 arastirmak i¢in mitokondrial sitokrom oksidaz altbirim 1 (COI) geninin
628 baz ciftlik dizi analizini yapmislardir. Calismada ayrica, Chiba ve Ishikawa
kentlerinde toplanan Dytiscus sharpi tliriiniin morfolojik olarak yiiksek bir benzerlik
gostermesine karsin, 20 COI baz ciftinin (3.18%) farklilik gosterdigini tespit

etmislerdir.

Hernando ve ark. (2012), iilkemizde Bolu ilinde (Coleoptera: Dytiscidae:
Hydroporinae) Hydroporus memnonius ve Hydroporus longulus gruplarinin molekiiler
filogeni analizini yaptilar. Calismada fenol-kloroform yoOntemiyle izole edilen
mtDNA’lar uygun PCR kosullarinda cogaltilip dizi analizleri yaptilar. Calismada
mtDNA’nin dort gen bolgesini (COI, rrnL, trnL ve nadl ) ¢alistilar. Sekans sonuglarini
gen banktaki referans dizilerle degerlendirerek maximum likelihood ve bayesian analiz

yontemiyle sonuglar1 degerlendirdiler.

Miller ve ark. (2013), Hydroporinae’ye ait 49 tiiriin filogenetik yapisini
molekiiler ve morfolojik 6zelliklerden yola ¢ikarak olusturmuslardir. Analiz edilen
veriler yetiskin morfolojisinin yedi gen bolgesinden (12S rRNA, 16S rRNA, sitokrom C
oksidaz I, sitokrom C oksidaz II, histon III, uzama faktorii Io ve wnt sinyal yolagi)
alinan diziler olup filogenetik iligkilerini ortaya ¢ikardilar. Elde edilen veriler Maximum
Likelihood (ML), Maximum Parsimony (MP), Neighbour joining (NJ) ve Bayesian

analiz yontemleri kullanilarak molekiiler seviyede akrabalik iliskileri ortaya ¢ikarildi.

Trizzino ve ark. (2013), Hydraena’nin 212 tiirii ve birkac alttiirii igeren

caligmasinda iki niikleer DNA’dan alinan 4 kb sekans verisini ve 4 mitokondriyal gen
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2. KAYNAK OZETLERI

bolgesinin (COI, rrnL, trnL ve nadl) maximum likelihood ve Bayesian metotlarini

kullanarak filogenisini ¢ikardilar.

Ertorun ve ark. (2014), iilkemizde yapmis olduklar1 ¢alismada bazi1 Hydraenidae
(Insecta: Coleoptera) tiirlerinin molekiiler ve morfolojik analizlerini yaptilar.
Arastirmalarinda Gediz nehri havzasindan alinan 8 farkli Hydraenidae tiiriiniin fenol-
kloroform yontemiyle DNA’lar1 ekstrakte ederek, kiigiik alt {inite ribozomal DNA’sin1
elde etmislerdir. PCR yontemiyle g¢ogaltilan {iriinlerin ribozomal DNA dizi analizi

yapilmustir. Ug cinse ait 8 farkls tiiriin verileri gen banktaki verilerle karsilastirilmigtir

Mandal ve ark. (2014), boceklerdeki filogenetik ¢alismalarin belirlenmesi igin
mitokondriyal markirlarin 6nemli bir yer tuttugunu belirtmislerdir. Baz1 gruplarda
goriilen yakin benzerlikler boceklerin filogenetik calismalarinda 6nemli bir problem
olarak goriilebilmektedir. Bu problemi ¢6zmek i¢in mitokondriyal temelli markirlar
filogenetik c¢alismalar i¢in kullanilmaktadir. Bdcek tiirlerinde c¢esitli markirlar

kullanilmaktadir; bunlar 16S r RNA, 12S r RNA, protein kodlayan gen bolgeleridir.

Uziim ve Keskin (2014), iilkemizde 10 tiir ile temsil edilen Tentyria cinsi
(Tenebrionidae: Coleoptera) tiirlerinin filogenisini molekiiler seviyede veri setlerini tiir
tespitinde kullanip yeniden olusturmaya calistilar. Parsimoni ve Bayesian soy agaci
yaklagimiyla gerceklestirilen filogenetik analizler, sirasiyla 829 ve 642 bg iceren
mitokondiyal COI ve nikleer 18§ rDNA lokuslarinda uygulanmistir. PCR
amplifikasyonundan sonra 4 farkli primer kullanilarak biri 826 bp’lik mitokondrial COI,
digeri 642 bp’lik ribozomal DNA bolgeleri ¢ogaltildi ve elde edilen veriler cesitli

filogenetik programlarina tabi tutuldu.

Yesiloglu (2014) Hatay yoresindeki farkli bitki Ortiisiine sahip, farklh
yiiksekliklerde bulunan 17 Ochthebius tiiriin (Hydraenidae; Coleoptera) mitokondriyal
sitokrom oksidaz alt {inite 1 genini kullandi. Farkli molekiiler ¢alismalarla kiyaslamay1
baz alacak sekilde tiir teshisi yapildi. Calismalarinda gen bankasindaki referans dizilerle
%100 benzerlik gosteren tiirler disinda, 15 tiirlin yeni dizi sonuglar1 gen bankasina

yiiklediler.
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Sonmez (2015) tez c¢alismasinda, bazi Hydraena (Coleoptera: Hydraenidae)
tiirlerinin mitokondriyal COI geni kullanildi. Calismada COI geni evrensel primerler
(Cizelge 2. 1.) kullanilarak DNA dizilimleri PCR yontemiyle cogaltildi. Sekans
analizleri Maximum Parsimony (MP), Neighbour joining (NJ) ve Maximum Likelihood
(ML) programlariyla veriler degerlendirilip soy agaglar1 ¢ikarildi. Calismasinda DNA
barkodlama teknigi morfolojik c¢aligmalarla kiyaslanmistir. Ayrica tiirlerin referans

dizilerle benzerlik oran1 %100 ile %87 arasinda bulunmustur.

Win ve ark. (2015), Miyanmar’da topladiklar1 Junonia (Lepidoptera:
Nymphalidae) cinsine ait molekiiler ¢aligmasinda 605 bg’lik COI mitokondrial diziler
kullanarak 6 tiiriin dizisi ¢ikardilar ve tiirler arasi uzaklik %1.5-9 arasinda buldular.
Tiirlerin akrabalik analizlerini Neighborg Joining (NJ) filogenetik soy agact

olusturularak yapmislardir.

Gustafson ve Miller (2017), Dineutini (Coleoptera: Gyrinidae: Gyrininae)
soylarina ait 56 tiiriin, mitokondrial gen fragmentlerinden COI, COII, 12S; niikleer gen
fragmentlerinden H3 ve arjinin kinaz mitokondriyal DNA sekans verilerini ¢ikararak
morfolojik karakterlerini ortaya cikardilar. Calismalarinda tiirlerin akrabalik iligkileri
icin Bayesian ve Maximum Likelihood analizlerini kullandilar. Dineutini cinslerinin
tarthsel biyocografyasi hakkinda dagilimini baskin hale geldigini ve transpasifik bir

dagilim gosterdigini ortaya ¢ikardilar.
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Cizelge 2. 1.Cesitli caligmalarda sekans ve amplifikasyonda kullanilan primerler

(Miller ve ark. 2013)

Gene | Primer Direction | Sequence (5’ — 3’)

125 12Sail For AAACTACGATTAGATACCCTATTA T
12Sbil Rev AAGAGCGACGGGCGATGITGT

16S 16S Al For CGCCTGTTTATCAAAAACAT
16S B1 Rev CTCCGGTTTGAACTCAGATCA

COIl C1-J-1718 (“Mtd6™)2 For GGAGGATTTGGAAATTGATTAGTTCC
C1-J-1751 (“Ron”)2 For GGATCACCTGATATAGCATTCCC
C1-J-2183 (“Jerry”)2 Rev CAACATTTATTTTGATTTTTTGG
C1-N-2191(*Nancy”)2 | Rev CCGGTAAAATTAAAATATAAACTTC
Emb-COIF13 For GTWATACCMATYATAATTGGWGG
Emb-COIR33 Rev RGTWGCTGAWGTRAARTARGCTC
TL2-N-3014 (“Pat™)2 Rev TCCAAGCACTAATCTGCCATATT A

COIl | F-lued For TCTAATATGGCAGATTAGTGC
R-lys4 Rev GAGACCAGTACTTGCTTTCAGTCATC
9b4 Rev GTACTTGCTITCAGTCATCTWATG

Eflo | For35 For GGYGACAAYGTTGGTTTYAAY
Cho105 Rev ACRGCVACKGTYTGHCKCATGTC

H3 Haf6 For ATGGCTCGTACCAAGCAGACGGC
Har6 Rev ATATCCTTGGGCATGATGGTGAC

Wnt Wntl7 For GARTGYAARTGYCAYGGYATGTCTGG
Wnt2a7 Rev ACTICGCARCACCARTGGAATGTRCA
WgeDytF18 For CGYCTTCCWTCWTTCCGWGTYATC
WgDytR18 Rev CCGTGGATRCTGTTVGCHAGATG

filogenetik kiyaslanmasina dayali bir molekiiler ¢calismanin énemli ve gerekli oldugu
sOylenebilir. Literatiirlerde bahsedildigi {izere, canlilarin sadece morfolojik olarak
siniflandirilmasi yeterli olmamaktadir. Calismanin, iilkemizdeki molekiiler sistematigin
gelismesine nispeten katkida bulunacagi soylenebilir. Diger taraftan, daha ©nce
Dytiscidae familyas: tiirleri ile ilgili ilkemizde molekiiler temelli ¢alisma sinirh sayida

bulunmaktadir.

edilmektedir.
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3. MATERYAL VE METOT
3.1. Calisma Alanin Tanim
3.1.1. Bingol ilinin Cografik Yapisi

Bing6l ili Dogu Anadolu boélgesinde dogusu Mus, batisi Elazig ve Tunceli,
giineyi Diyarbakir, kuzeyi Erzincan ve Erzurum ile c¢evrelenmis olan yukari Firat
béliimiinde yer almaktadir. Bingd! ili 39° 31° ve 38° 28” kuzey enlemleri ile 41° 20’ ve
39° 56° dogu boylamlar1 arasinda yer alir (Sekil 3.1.). Bingdl de ortalama yillik yagis

miktar1 965 mm olup, nem oran1 %57 dolaylarindadir.

Il smirlar1 iginde 2000 metreyi asan daglik alanlar seyrek ormanlik seklinde
olup, giiney bodliimlerinin bir kismi ¢iplak halde bulunur. Ilin %24’i ormanlk
alanlardan olusurken, %76’s1 ise ormansiz alanlardan olusur. 1500-2000 metre
yiikseltiye sahip daglar ve tepelik alanlar genis bir yer kaplamakla birlikte arazi oldukca
engebeli olup denizden yiiksekligi 1250 metreye kadar asabilmektedir. Giiney-Dogu,
Kuzey-Bat1 yoniinde uzanan Bingol Daglarinin kuzey yamaglari hafif egimli bir sekilde

bulunurken giiney kesimleri oldukca sarptir (Anonim 1).

Bing6l’de daglar orta kisimlarda birbirinden uzaklasarak genislemis ve bu
genisleyen yerde dort bir taraftan daglarla kapli olan Bingdl Ovasimni meydana
getirmistir. Bingdl ovasini gevreleyen daglar yeryer 2000 metreyi asabilmektedir. Bu
ovay1 bircok akarsular gesitli yonlerde parcalamistir. Ovanin yiizélgiimii 80 km? olup
deniz seviyesinden yiiksekligi 1150 metredir. Bingdl Ovasindan; Karliova, Sancak ve

Geng Ovalar gibi kii¢iik ovalarda bulunur (Anonim 1).

Bingdl ilinin iklim yapist yonii ile birlikte topografik durumu, ilgelere oranla
degisiklikler gostermektedir. Il genelinde karasal iklim goriiliirken, Bingdl merkez ve
Geng ilgelerinde iklim yapisi, diger ilgelere oranla daha yumusak gegmektedir. Kislar
soguk, sert ve yagislar kar halinde goriiliirken, ilkbahar ve sonbahar mevsimlerinde
genellikle yagmur seklinde goriiliir. Yillik sicaklik ortalama 12° olup, kisin en diisiik
sicaklik -25.1° ve yazin ise en yiiksek sicaklik 42°°dir. En sicak ay agustos ay1 ve en

soguk ay olarakta ocak ayidir. Ilkbahar aylarinda hava 1sinmaya baglamasiyla birlikte
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cevredeki daglarin yiliksekliginden dolayr daglik kisimlar soguk olur. Bing6l ili sucul
koleopter 6rneklerimizn ideal olabilecek ¢ok sayida habitatlara ve sulak alanlara sahiptir

(Anonim 1).
3.1.2. Diyarbakir ilinin Cografik Yapisi

Diyarbakir 1li Giineydogu Anadolu Bélgesinde, 40° 37°ve 41° 20’ dogu
boylamlari ile 37° 30°ve 38° 43” kuzey enlemleri arasinda yer almaktadir (Sekil 3.1.).
ilin ortalama yiilsekigi 670 metredir, il merkezinin yiiz 6l¢iimii 15.355 km**dir. Batidan
Adiyaman ve Sanlwrfa; kuzeyden Bingdl ve Elazig; dogudan Mus ve Batman;
giineyden Malatya ve Mardin; illeriyle ¢evrilmis bulunmaktadir. Diyarbakir li’nin;
Bismil, Hazro, Cermik, Ciingiis, Egil, Cinar, Dicle, Ergani, Hani, Kayapinar, Kocakdy,
Kulp, Lice, Silvan, Baglar, Sur ve Yenisehir olmak iizere 17 ilgesi bulunmaktadir

(Anonim 2).

Diyarbakir, Gilineydogu Anadolu Bodlgesinde Toroslarin  giineyinde
bulunmaktadir. Glineydogu Toroslar ile Dicle Irmag1 arasinda uzanan genis bir alanda
Diyarbakir havzasi denir. Diyarbakir havzasinin giineyinde orta ylikseklikteki daglar
bulunan Mardin yiikseltisi bulunurken kuzeybati-Giiney dogrultusunda uzanan
Karacadag yiikseltisi, Diyarbakir Havzasiyla batidaki Sanlurfa yaylasini1 birbirinden
ayirir. Karacadag 1954 metre yiiksekligi ile mevcut bolgenin en yiiksek noktasi
konumundadir. Bolgenin bati kisminda ise Firat Nehri mevcuttur. Doguda yer alan

Ambar ve Goksu Caylar1 Dicle Nehrine karisir (Anonim 2).

[lin Dogusunda Batman, Giineydogusunda Mardin kuzey batisinda Elazig ve
Batisinda Sanliurfa gibi sicak iklime sahip olan sehirler bulunur. Diyarbakir’da gece ve
giindiiz arasindaki sicaklik farki ilin ¢ok sert bir (kara) iklim yapisina sahip olmasindan
dolay1 sicaklik farki cok acik bir sekilde goriilmektedir. Iklim ortiisiinde daha cok
calilik ve makilik gbzlenirken, ormanlik alanlar1 ve bitki ortlisii fazla gelismemistir.
Bolgede daglarin en iist kesiminde daha ¢ok ardi¢ agaglar1 yer alirken ormanlik alam
meydana getiren daha ¢ok mazi mese agaclar1 olusturmaktadir. Diyarbakir’in il

genelindeki orman alanin genel alana orani1 %24.3 ‘tiir (Anonim 2).
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Diyarbakir’da daha once yapilan ve halen insa edilmekte olan bir¢cok baraj ve
golet mevcuttur. Bolgenin en 6nemli akarsuyu Dicle nehri olusturmaktadir. Dicle nehri,
giineyden Karasu, Seyhan, Goksu ve Savur caylarini batidan Deve gecidi (Furtasko)
caymi ve Fabrika (Dankiran) deresini, , kuzeyden ise Ambar ¢ayi, Pamuk ¢ay1, Salat
cay1, Kuru ¢ay ve en dnemlisi Batman cay1 yer almaktadir. Bu kollardan Batman ¢ay1

harig, digerlerinin suyu yazin ¢ok azalir (Anonim 2).

Diyarbakir ilinde tabii g6l bulunmamaktadir ama irmaklarin {izerinde insa edilen
ve yapilmakta olan barajlarla 6nemli bir ‘Goller Yoresi® bolgesini olusturmaktadir.
Karakaya Baraj Golii, Kral kiz1 Baraj Golii, Atatiirk Baraj Golii, Goksu Baraj Golii,
Dicle Baraj Golii, bunlarin en dnemli olanlaridir. Il bolgesinde ¢ok sayida yapilan
barajlardan dolay1 genis su alanlarina neden olmustur. Bunun sonucunda olusan ytiksek
nem miktar1 bdlgenin iklim yapisinda bir degisime yol agmistir. Diyarbakir’da iklim
sertliginden dolay1 yaz aylar1 kurak ve kisin soguk, sert bir kara ikliminin goriilmesine
neden olmaktadir. Bunun yamisira subtropik yayla iklimi de hakimdir. Ilin son 40 yillik
yagis verilerine bakildigi zaman yillik ortalama yagis miktar1 474.9 mm’dir. Yazlar

kurak gecen bolgede yagislar genellikle kis ve ilkbaharda goriilmektedir (Anonim 2).

Diyarbakir’in 6nemli akarsu kaynaklariyla beraber goller yoresini olusturmasiyla

Dytiscidae familyasina ait onemli yerlesim alanina sahiptir.
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Sekil 3.1. Bingdl ve Diyarbakir ¢aligma sahasinin haritasi

3.2. Saha Calismasi ve Orneklerin Toplanmasi

Calismaya konu olan Dytiscidae familyasina ait sucul bocek ornekleri Eyliil
2016 ile Mayis 2017 donemlerinde Bingdl ve Diyarbakir illerinin, dere, gol, golet,
kaynak, goze, su birikintisi gibi ¢esitli sucul ortamlardan 0,5 mm ¢apa sahip atraplar
kullanilarak toplandi (Cizelge 3.1). Toplanan ornekler calisma alaninda %70°lik etil
alkol ¢ozeltisine alindi. Ornek alman lokalitelerin koordinatlar1 el GPS’i (Global
Positioning System; Kiiresel Konumlama Sistemi) yardimi ile kayit altina alindi. Arazi
caligmalarindan sonra laboratuar ortamina getirilen ornekler ilizerlerindeki ¢amur ve
kaba kirlerinden arindirilmak amaciyla ince fircalar yardimi ile temizlendi ve alkolleri

yenilenerek muhafaza edildi.
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Arazi caligmalarindan topladigimiz Orneklerin tiir tehisleri ilgili literatiirler

yardimi ile yapildi (Zaitsev 1972, Gueorguiev 1981, Nilsson ve Holmen. 1995, Pederzani
1995, Erman ve Fery 2002, 2006, Erman ve Erman 2002, Fery 2009, Fery ve Erman
2009, Fery ve Hendrich 2011b, Fery ve Przewonzy 2011, Hajek ve ark. 2011, Hernando

ve ark. 2012, Miller ve Bergsten 2016). Tiir teshisi yapilan 6rneklerimizi fotograflama

islemi ve kamera (Leica MC170 HD ) atgmanli motorize multi fokus stereomikroskop

(Leica Z16 APO) kullanilarak yapildi.

Cizelge 3.1. Bingo6l ve Diyarbakir illerine ait bocek drnegi toplanan lokaliteler

Lokalite Kodu Ornek konumlari Koordinatlar Yiikseklik (m)
Bl Bingdl, Geng, Yayla koyii, 17.09.2016 38°16'51"N 40°53'22"E 1216
B2 Bingdl, Geng, Sehit kdyii, 17.09.2016 38°57'56"N 40°50'15"E 1306
B3 Bingdl, Geng, Yeniyaz1 koyii, 17.09.2016 38%43'46"N 40°55'14"E 1672
B4 Bingol, Geng, Tabantepe, 17.09.2016 38°58"25"N 40°50'54"E 1328
B5 Bingol, Geng, Karci koyti, 17.09.2016 38°56'27"N 40°45'39"E 1314
B6 Bingol, Geng, Yayla kasabas1,18.09.2016 38°57'25"N 40°49'53"E 1327
B7 Binbdl, Geng, Doganca kdyii, 18.09.2016 38°59'53"N 40°55'35"E 1267
B8 Bingol, Geng, Kavakli koyii, 18.09.2016 38%45'07"N 40°33'12"E 1370
B9 Bingol, Geng, Caycat1 kasabasi, 18.09.2016 38°57'56"N 40°55'49"E 1122
B10 Bingdl, Geng, Cotla yaylasi, 18.09.2016 38°52'28"N 40°56'38"E 2225
B11 Bingdl, Giimiili koyti, 19.09.2016 38%43'18"N 40°48'57"E 1087
B12 Bingdl, Yamag beldesi, 19.09.2016 38°27'32"N 40°44'31"E 1375
B13 Bongol, Cayagzi kdyii, 19.09.2016 38°49'34"N 40°54'18"E 1012
B14 Bingdl, Alibilir kdyii, 19.09.2016 38°45'55"N 40°44'28"E 1283
B15 Bingdl, Kartal platosu, 19.09.2016 39°01'32"N 40°40'53"E 1758
B16 Bingol, Baliklicay koyii, 20.09.2016 39°04'09"N 40°39'37"E 1550
B17 Bingol, Kuskondu koyii, 20.09.2016 39°07'31"N 40°32'54"E 1559
B18 Bingol, Aricilar koyii, 20.09.2016 39°04'23"N 40°29'53"E 1551
B19 Bingdl, Yazgiilii koyti, 20.09.2016 38%56'51"N 40°29"20"E 1506
B20 Bingol, Batiayaz kdyii, 21.09.2016 39°20'10"N 40°11'35"E 1425
B21 Bingdl, Kig1, 21.09.2016 39%30"38"N 40°33'34"E 1527
B22 Bingdl, Kig1, Giineyagil kdyii, 21.09.2016 39%29'56"N 40°33'48"E 1522
B23 Bingdl, Kigi, Eskikavak koyii, 21.09.2016 39°24'32"N 40°37'48"E 1403
B24 Bingbl, Adakli, Bagpmar kéyii, 21.09.2016 39%2420"N 40°38'56"E 1468
B25 Bingdl, Adakli, Akbinek koyii, 21.09.2016 39°24'45"N 40°43'10"E 1496
B26 Bingdl, Adakli, Goziitok koyii, 22.09.2016 39°18'18"N 40°5223"E 1383
B27 Bingdl, Adakli, Erbaslar koyii, 22.09.2016 39°19'13"N 40°57'57"E 1463
B28 Bingdl, Adakli, Siitliice kdyii, 22.09.2016 39°1120"N 40°66'15"E 1725
B29 Bingdl, Yukar1 Elmali yaylasi, 22.09.2016 39°03'11"N 40°58'52"E 1856
B30 Bingdl, Karliova, Sudurag: koyi, 17.05.2017 39°11'47"N 40°56'55"E 1594
B31 Bingdl, Karliova, Agakoy kdyi, 17.05.2015 39°16'30"N 40°57'39"E 1598
B32 Bingdl, Karliova, Yigitler koyii, 17.05.2017 39°17'25"N 40°53'07"E 1753
B33 Bingbl, Karliova, Ciftlik koyii, 17.05.2017 39%40"26"N 41°04'33"E 1855
B34 Bingdl, Karliova, Catak koyii, 17.05.2017 39°38'42"N 41°03'12"E 1837
B35 Bingdl, Yedisu, Elmali koyii, 18.05.2017 39°39'31"N 40°59'50"E 1506
B36 Bingdl, Yedisu, 18.05.2017 39°44'07"N 40°53'55"E 1479
B37 Bingdl, Solhan, Asagi yayikli bucag, 19.05.2017 39003'24"N 40032'54"E 1929
B38 Bingdl, Solhan, Yukar1 yayikli bucagi, 19.05.2017 39004'50"N 40053"20"E 1970
B39 Bingdl- Solhan, Yiizen adalar milli parki, 19.05.2017 38017'16"N 40034'44"E 1331
D1 Diyarbakir Kocakdy, 24.09.2016 38029'57"N 4005321"E 1112
D2 Diyarbakir, Kocakdy, Gokee koyii, 24.09.2016 38033'37"N 40052'56"E 1175
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Cizelge 3.1. Devami

D3

D4

D5

D6

D7

D8

D9

D10
DI11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36
D37
D38
D39
D40
D41
D42
D43
D44
D45

Diyarbakir, Cardakli koyii, 24.09.2016

Diyarbakir, Egil, 25.09.2016

Diyarbakir, Sur, Sarikamig kdyii, 26.09.2016
Diyarbakir, Hantepe koyii, 26.09.2016

Diyarbakir, Bismil, Oguzlar koyii, 26.09.2016
Diyarbakir, Hantepe koyt, 26.09.2016

Diyarbakir, Biiylikkad: kdyii, 26.09.2016
Diyarbakir, Kayapinar, Yukarinasirlar koyt, 27.09.2016
Diyarbakir, Kayapinar, Harmanard: koyii, 27.09.2016
Diyarbakir, Ergani, Bereketli koyii, 27.09.2016
Diyarbakir, Ergani, Degirmendere Platosu, 27.09.2016
Diyarbakir, Sur, Kitilbil koyii, 28.09.2016
Diyarbakir, Sur, Kozan kdyii, 28.09.2016
Diyarbakir, Tokagli koyii, 28.09.2016

Diyarbakir, Kayapinar, Kaldirim kéyii, 29.09.2016
Diyarbakir, Karacadag daglar1 - L1, 29.09.2016
Diyarbakir, Karacadag daglar1 - L2, 29.09.2016
Diyarbakir, Karacadag daglar - L3, 29.09.2016
Diyarbakir, Karacadag daglar1 - L4, 29.09.2016
Diyarbakir, Ergani, 24.04.2017

Diyarbakir, Ali day1 koyii, 24.04.2017

Diyarbakir, Clingiis, yenikoy koyii, 24.04.2017
Diyarbakir, Cermik, 24.04.2017

Diyarbakir, Hani, Soylu kdyii, 25.04.2017
Diyarbakir, Hani, Siileyman koyii, 25.04.2017
Diyarbakir, Dicle, Kocaalan kdyii, 25.04.2017
Diyarbakir, Dicle, Meydan koyii, 25.04.2017
Diyarbakir, Egil, Konakli kdyii, 25.04.2017
Diyarbakir, Hani, Ar1 kdyii, 26.04.2017

Diyarbakir, Lice, Seren koyti, 26.04.2017
Diyarbakir, Lice, Giirbeyli koyii, 27.04.2017
Diyarbakir, Kulp, 29.04.2017

Diyarbakir, Cinar, 28.04.2017

Diyarbakir, Cinar, Karakoprii koyi, 28.04.2017
Diyarbakir, Cinar, Goksu koyii, 28.04.2017
Diyarbakir, Kocakdy, Arikl kdyii, 29.04.2017
Diyarbakir, Lice, Yukari1 Calibiikii koyii, 29.04.2017
Diyarbakir, Kulp, Ozbek koyii, 30.04.2017
Diyarbakir, Kulp, Konuklu koyii, 30.04.2017
Diyarbakir, Kulp, Savas koyii, 30.04.2017
Diyarbakir, Kulp, Derindere kdyii, 30.04.2017
Diyarbakir, Kulp, Yiicebag koyii, 30.04.2017
Diyarbakir, Kulp-Batman Sason yolu, 23.km, 30.04.2017

38033'47"N 40037'35"E
38024'37"N 40008'53"E
38005'46"N 40033'59"E
3801023"N 4001729"E
3800625"N 40059'17"E
38012'51"N 40012'39"E
38011'44"N 40030"25"E
37004'36"N 39026'48"E
37036'47"N 39055'01"E
38024'13"N 39033'09"E
38036'05"N 39051'14"E
37023'51"N 40029'36"E
37047'40"N 40030'07"E
37054'27"N 39055'59"E
37054'07"N 39052"21"E
37046'16"N 39048'14"E
37046"21"N 39049'06"E
37042'55"N 39050'56"E
37045'48"N 39052'49"E
38005'18"N 40001'34"E
38011'52"N 39034'43"E
38011'08"N 39024'55"E
38006'59"N 39026'65"E
38017'57"N 40021'18"E
39019'54"N 40021'32"E
38021'28"N 40005'59"E
38018'19"N 40014'53"E
38011'36"N 40006'47"E
38024'38"N 4002129"E
38024'15"N 4002821"E
38027'53"N 40043'34"E
38028'14"N 4005129"E
37043'38"N 40024'58"E
37049'29"N 40018'51"E
37041'47"N 40026'51"E
3802228"N 40033'58"E
38027'35"N 40033'41"E
38028'27"N 40054'32"E
38026"29"N 41002'56"E
38024'44"N 41002'13"E
38021'47"N 41011'31"E
38022'05"N 41028'46"E
38013'40"N 41016"28"E

987
1205
852
923
1005
943
867
849
825
769
761
876
912
846
914
1561
1616
1783
1563
754
810
881
900
845
827
842
727
845
892
873
905
834
667
571
670
848
989
839
776
750
848
735
926
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3.3. DNA iZOLASYONU

3.3.1. DNA izolasyonunda Kullanilan Kimyasallar ve Diger Maddeler

DNA izolasyonu amaci ile kullanilan kimyasallar ve malzemeler asagida

(Cizelge 3.2.) verilmistir.

Cizelge 3.2. DNA izolasyonunda kullanilan arag ve geregler

Adi

Hassas Terazi

Ependorf Tiip (2.0 — 1. 5 ml)
Sogutmal1 Santrifiij

Otomatik Pipet (1000ul — 200 pl - 20pl — 10 pl)

Pipet Ucu ((1000pl — 200 pl - 20ul — 10 pl)
Votreks

Inkiibator

Isiticili Magnetik Karistirict

Erlen Mayer (200 ml)

Meziir (100 ml)

Sogutucu-Dondurucu (+ 4/-20 °C)

Gel Goruntuleme Cihazi

DNA izolasyonunda Kullanilan Kimyasallar
Adi

HCI (Hidroklorik asit )

EDTA (Etilendiamin tetraasetikasit)
Proteinase K (20 mg/ml)

Ethanol absolut

[zolasyon Kiti

Modeli

Shimadzu

Isolab

Hettich Zentrifugen
Eppendorf-Reference
Axygen Scientific
Biocote

Thermo Scientific
Ared

S&H labwera

S&H labwera
Bosch

Vilber Lournat

Uretici-Cas No:

Sigma
Amresco
Sigma
Sigma

Qiagen
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3.3.2. PCR Amplifikasyonunda Kullanilan Kimyasallar ve Diger Maddeler

Orneklerden izolasyonu yapilan spesifik DNA amplifikasyonu ve sekanslamasi
amaciyla gergeklestirilen PCR analiz asamasinda kullanilan kimyasallar ve arag-

geregler Cizelge 3.3.’de belirtilmistir.

Cizelge 3.3. PCR analizinde kullanilan malzemeler

PCR Amplifikasyonunda Kullanilan Arag ve Geregler

Adi Modeli
Thermocycler Applied Biosystems
PCR reaksiyon tiipii Axygen Scientific
Ependorf Tiip (1.5 — 2.0 ml) Isolab

Otomatik Pipet (10ul — 20 pl - 200ul — 1000 pl) Thermo Scientific
Pipet Ucu (10ul — 20 pl - 200ul — 1000 pl) Axygen Scientific
Votreks Biocote

Sogutucu-Dondurucu kombinasyonlart ( + 4/ -20 Bosch
Oc)
QIAquick PCR piirifikasyon kiti QIAGENTM GmbH

PCR Reaksiyon Reagentleri

Adi Modeli

PCR-Buffer Thermo Scientific

MgCl, (Magnesiumchlorid) Thermo Scientific

Q-solution Qiagen

Deoksiribonukeotidtrifosfat dGTP, dCTP, dATP, dTTP, herbiri
100 mM.

Taq DNA Polymerase 5 U/ul, Promega, USA

Primer Forward Sentromer

Primer Revers Sentromer
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3.3.3. PCR Uriiniiniin Jel Elektroforezinde Spesifik DNA Bantlarin

Goriintiillenmesinde Kullanilan Malzemeler

Izolasyonu yapilan DNA’dan elde edilen spesifik PCR amplifikasyonu sonunda

DNA’nin jel elektroforezi yardimiyla spesifik bantlarin goriintiilenmesinde kullanilan

kimyasallar ve malzemeler Cizelge 3. 4.’de belirtilmistir.

Cizelge 3.4. Agaroz jel elektroforezinde kullanilan malzemeler

Agaroz Jel Elektroforezinde Kullanilan Arag ve Geregler

Adi

Hassas Terazi

Elektroforez Cihaz1

Elektroforez Tank1

Otomatik Pipet (1000 pl — 200 pl — 20 pl — 10
ul)

Pipet Ucu (1000 pl — 200 pl — 200 pl — 10 pl)
Votreks

Sogutucu-Dondurucu (+ 4/-20 °C)

Parafilm

Mikrodalga Firin

Meziir (50 - 100 ml)

Erlen Mayer (200 ml)

Modeli
Shimadzu
Consort EV231
Consort EV231

Thermo Scientific

Axygen Scientific
Biocote

Bosch

Bimes

Bosch

S&H labwera
S&H labwera

Agaroz Jel Elektroforezinde Kullanilan Kimyasallar

Kimyasal
Agarose

Loading Buffer

DNA Marker
Bidistile Su

Konsantrasyon-Uretici

Euroclone

4,4 ml TE-Puffer, 2 ml Glycerol, 0,6
ml %1’lik -w/v- Bromphenol mavisi
GeneDirex

Tim ilag
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3.3.4. Laboratuarda Kullanilan Cozeltilerin Hazirlanmasi
0.5x TBE Tamponu:

10 x olarak stok TBE tamponu hazirlanmistir. 10x TBE hazirlamak i¢in 108 gr
Tris, 55 gr borik asit 600 ml distile suda ¢oziilerek saf HCL ile pH= 8.0’a titre
edildikten sonra, 4.65 gr EDTA eklendi. Daha sonra toplam hacim distile su ile 1 1t’ye

tamamlanmustir.
Ethidium Bromiir Cozeltisi:

Bir falkon tiipii i¢erisine 500 ml 0,5x TBE (Tris-borat-EDTA) tamponu igerisine
300 pl ethidium bromiir eklenerek hazirlandi. Daha sonra etrafi aleminyiim folyo ile

sarilarak karanlik ortamda +4 derece de kullanilmak iizere saklanmistir.
3.3.5. Mitokondriyal DNA’nin izolasyonu

Orneklerden dokularin elde edilmesi igin ince penset ve bisturi yardimiyla ilk
once orneklerin elitra kismi daha sonra bas ve abdomen kismi uzaklastirildi. Ornegin
geri kalan kisminda kitin tabakas1 ayirdiktan sonra doku ornekleri 2 ml‘lik tiiplerin igine
alindi. 2 ml’lik tiiplerin i¢ine 5 adet boncuk konularak ornekler maksimum diizeyde
homojenize olana kadar vortekslenerek dokularin pargalanmasi saglandi. Pargalanan
dokulardan mtDNA’nin elde edilmesi i¢in QIAGEN kiti kullanildi. Standart protokolde
yer alan asagidaki adimlar takip edildi;

1. 50 mg kadar 6rnegi 2 ml mikro santrifiij tiipiine yerlestirildi.

2. 2 ml’lik tiipiin icerisinde dokularla beraber 5 adet boncuk eklendi ve dokular
homojenize olana kadar vortekslendi.

3. Uzerine 200 pl Al buffer eklendi ve drnekler vorteks yardimiyla homojenize
edilmeye devam edildi.

4. Orneklerin {izerine 20 pl Proteinaz-K eklendi ve karigim 5-10 saniye iyice
vortekslendi. 56 °C de inkiibasyona birakildi. Inkiibasyon sirasinda her 15
dakikada bir 6rneklerin iyice homojenize olmasi i¢in 5-10 saniye vortekslendi.

5. Orneklerin iizerine 180 ul ATL buffer eklendi. Orneklerin daha fazla elverisli

olmasi igin bir gece lize edilmek iizere 56 °C de inkiibasyon da birakildi.
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10.

11.

5. Adimda elde edilen karigim yeni bir tiipe alinarak karistma 200 pl %96-100
etanol eklendi, iyice tekrar vortekslendi.

2 ml bir toplama tiipiin i¢ine yerlestirilen DNaesy mini spin kolonun igine 6.
adimdaki karisim pipetlendi. 8000 rpm de 1 dakika santrifiij edildi. Akis1 ve
toplama tiipti atildi.

Yeni bir 2 ml tiip i¢ine DNaesy mini spin kolonu yerlestirilip 500 pl AW1 buffer
ekleyip 8000 rpm de 1 dakika santrifiij edildi. Akis1 ve toplama tiipii atild1.

Yeni bir 2 ml tiip i¢ine DNaesy mini spin kolonu yerlestirilip 500 ul AW2 buffer
eklendi. 14 000 rpm de 3 dakika santrifiij edildi. Akis1 ve toplama tiipii atild1.

2 ml temiz bir mikro santrifiij tiipiin igerisine spin kolonu yerlestirilip, DNeasy
membran tizerine 200 ul AE buffer pipetlendi. Oda sicakliginda 1 dakika inkiibe
edildikten sonra 8000 rpm de dilue edildi. Bu sekilde DNA elde edilmis oldu.
DNaesy mini spin kolunu atildi.

PCR uygulamalar1 i¢in izole edilen genomik DNA Ornekleri ¢alisma boyunca

-20°C’de muhafaza edilmistir.

3.3.6. PCR Karisiminin Hazirlanmasi

Bir eppendorf tiipiine Ornek sayisina gore master karisimi (Cizelge 3.4.)

hazirland1 ve daha sonra PCR tiiplerine 17 ser pl olacak sekilde dagitildi. Daha sonra
her bir tiipteki karigimin {izerine 3 pul DNA O6rnekleri konuldu ve sonra PCR cihazina

yerlestirildi. PCR karigim igerigi ve miktar1 Cizelge 3.5.’te yer almaktadir.

PCR karisimi i¢in asagida dizinleri verilen evrensel primerler kullanilmistir.

Primerler SENTROMER (Istanbul) firmasindan tedarik edilmistir.

MDN F3: 5°’- CAA CAT TTATTT TGA TTT TTT GG-3’

MDN R2: 5°- TCC AAT GCA CTA ATC TGC CAT ATT A-3°
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Cizelge 3.5. PCR karigimin igerigi ve miktarlari

Reaktant Miktar (ul)
Distile su 8.4
Q-solution 2
10x PCR Buffer 2
MgCl, 1.6
dNTP 2
Primer Forward 0.3
Primer Rewerse 0.3
Taq Polimeraz 0.4
DNA 3
TOPLAM 20

3.3.7. PCR Uygulamasi

PCR kosullar1 Cizelge 3.6. de belirtilmistir.

Cizelge 3.6. PCR sicakliklar1 ve dongiileri

Basamak Sicaklik ve Siire Siklus (kez)
Denatiirasyon 94 °C, 5 dk 1
Denatiirasyon 94 °C, 1 dk

Baglama 47°C, 1 dk 40

Uzama 72 °C, 1 dk

Son Uzama 72 °C, 10 dk 1
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R Applied
A‘Bﬂlg?ysetems

Sekil 3.2. Kullanilan Thermocycler

3.3.8. PCR Uriinlerinin Agaroz Jel Elektroforezine Yiiklenmesi
3.3.8.1. Agaroz Jelin Hazirlanmasi

DNA ekstraksiyonu bitiminden sonra % 2’lik agaroz jel hazirlandi. Bunun i¢in 2
gram agaroz alinarak 100 mililitre 0.5X TBE (Tris, borat, EDTA Buffer) ile
karistirilarak mikrodalga firinda iyice istilip polimerize olana kadar bekletildi. Oda
sicakliginda yeteri kadar bekletildikten sonra iyice polimerize olan jelin tizerine 5.5 pl
Ethidium Bromiir (10mg/ml) eklendi ve homojen olarak dagitildi. Daha sonra jel

elektroforez kiiveti igerisine dokiildii ve uygun taraklar yerlestirilerek sogumaya
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birakildi. Jelin yeteri kadar sogumasin1 bekledikten sonra taraklar ¢ikartilarak igerisinde

yeterince seyreltilmis 0.5X TBE Buffer bulunan elektroforez tankina konuldu.
3.3.8.2. Orneklerin Jele Yiiklenmesi

Yiikleme sirasinda jele 10 pl DNA ornekleri 2 pl 6X ’lik loading buffer’la
(yikleme ¢ozeltisi) karistirilarak sirasiyla jeldeki kiiciik haznelere yerlestirildi. Elektrik
akimmin ger¢eklesmesi icin, giic kaynagi (Sekil 3.3) 25 dakika siire ile 50 mA ve 150

volta ayarlanmistir.

Elektroforez tamamlandiktan sonra gii¢ kaynagi kapatilarak jel elektroforez
tankindan uzaklastirilmis ve jel goriintiileme cihazinda, Dytiscidae familyasina ait

ornekler izole edilen mtDNA 6rneklerinin dogrulanmasi amaciyla goriintiilendi.

Sekil 3.3. Elektroforez tanki ve gii¢ kaynagi
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3.3.8.3. Elektroforez Sonucu Jeldeki Spesifik Bantlarin Goriintiilenmesi

Izolasyon sonucu yeterli siire yiiriitiilen &rnekler jel goriintiileme cihazina
almarak U.V. 151k altinda goriintiilendi. EtBr ile U.V. 151k altinda goriiniir hale gelen
bantlar (Sekil 3.4. ) incelendi.

Sekil 3.4. Jel goriintiileme cihazi

PCR firiinii etidyum bromidli, %2’lik agaroz jelde (1 X TBE) igerisinde yiiriitiilerek
amplifikasyonun  dogrulanmasi amaciyla UV  jel goriintileme cihazinda

fotograflanmistir.
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3.3.9. PCR Uriiniin Piirifikasyonu

Elde edilen PCR iiriiniin agaroz jelde tespit edilmesinden sonra PCR iiriini
Genematrix stool DNA piirifikasyon kiti (EURX) ile iiretici talimatlarina uygun olarak
purifiye edildi.

3.3.10. Piirifiye PCR Uriiniin Sekans Analizi

PCR icin kullanilan primerler Dytiscidae cinslerinin DNA veri bankasinda
mevcut mitokondriyal sitokrom ¢ oksidaz I (COI) gen bolgeleri kullanilmistir. Diziler
https://www.ncbi.nlm.nih.gov/ karsilastirilmis, yaklasik 850 bp uzunlugunda {iriin
vermek tizere dejenere ileri 5'- CAA CAT TTA TTT TGA TTT TTT GG -3' ve geri 5'-
TCC AAT GCA CTA ATC TGC CAT ATT A A-3' primerleri tasarlanmistir

Biitiin reaksiyonlarda Applied thermal cycler (Applied Biosystems Inc., A.B.D.)
kullanilmistir. Reaksiyon 1.5 mM MgCI2, 0.2 mM dNTP mix, 1x Reaksiyon Tamponu,
0.2U Taq DNA Polimeraz, 5 ng/ul kalip DNA ve her bir primerden 0.5 pM

icermektedir. Cihazda, primer ¢iftine 6zgii optimizasyonu saglanmustir.
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4. BULGULAR ve TARTISMA
4.1. Dytiscidae Familyasina Ait Tiirlerin PCR Sonuclari

Calisma sahamizda Eyliil 2016 ile Mayis 2017 donemlerinde yaptigimiz arazi
caligmalarinda Dytiscidae familyasinin 9 cinsine ait toplam 19 tiir tesbit edilmistir.
Tesbit edilen tiirerin yayilis ve yasam alanlar1 verilmistir. Tiirlerimizin mitokondriyal
DNA ornekleri PCR yontemiyle ¢ogaltildi ve COI geni ¢alisiimistir. PCR sonuglarinda
orneklerimizin bant uzunlugu yaklasik olarak 850 b¢’ine tekabiil etmektedir (Sekil 4.1.).

[-Agabus biguttatus
2-Agabus faldermanni
— e e e e e T el el e e e 3-Agabus glacialis

b= 4-Agabus bipustulatus
S-Agabus conspersus
[— 6-Agabus nebulosus
7-Ilybius chalnatus
8-Laccophilus minutus
9-Laccophilus poecilus
10-Bidessus calabricus
1 1-Hydroglyphus geminus
12-Hyvdroporus palustris
13-Hydroporus stearinus suavis
14-Scarodytes halenis halenis
15-Hydroporus planus
16-Hydroporus tesellatus
17-Hydroporus discretus
18-Hydroporus pubescens

M 19 18 17 16 15 14 13 19-Liopterus haemorrhoidalis

1500 bg M=Marker: 1600 bg

850 bg € | e e e e e

500 bg ——

300 b —— -
100 bg —

50 bg e—

Sekil 4.1. Calisma bolgemizde belirlenen tiirlere ait PCR sonuglari

4.2. Tiirlerin MtDNA’sinin COI Genlerinin Filogenetik Analizi

Elde edilen tiirlerin sekans sonuclart MEGA 7.0 programi kullanilarak
filogenetik soyagaci olusturuldu (Kumar ve ark, 2016). Molekiiler diizeyde calisilmis
orneklerimizin soy agaclar1t Neighbour Joining (NJ) (Sekil 4.2.) ve Minimum Evolution

(ME) (Sekil 4.3.) analiz yontemleri ile olusturuldu.
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54— Nebrioporus_stearinus_suavis

53 ——— Scarodytes_halensis_halensis

26 Hydroporus_palustris

Bidessus_calabricus

30 88— Hydroglyphus_geminus

Hydroporus_planus

Hydroporus_tessellatus

96

65 — Hydroporus_discretus

59— Hydroporus_pubescens

Laccophilus_poecilus

49— Agabus_biguttatus

2 100 — Agabus_faldermanni

Agabus_glacialis

9% Agabus_bipustulatus

89 — Agabus_conspersus

91 —— Agabus_nebulosus

llybius_chalconatus

18 — Laccophilus_minutus

47 ——— Liopterus_haemorrhoidalis

Sekil 4.2. Calisma bolgemizde belirlenen tiirlere ait Neighbour Joining (NJ) agaci

34



Ramazan UZEN

53— Nebrioporus_stearinus_suavis

51 ——— Scarodytes_halensis_halensis

24 Hydroporus_palustris

Bidessus_calabricus

3 89— Hydroglyphus_geminus

Hydroporus_planus

Hydroporus_tessellatus

97

64 — Hydroporus_discretus

60— Hydroporus_pubescens

Laccophilus_poecilus

47— Agabus_biguttatus

2 100 ——— Agabus_faldermanni

Agabus_glacialis

95 Agabus_bipustulatus

89 — Agabus_conspersus

91 ——— Agabus_nebulosus

llybius_chalconatus

18 — Laccophilus_minutus

49 ——— Liopterus_haemorrhoidalis

Sekil 4.3. Calisma bolgemizde belirlenen tiirlere ait Minimum Evolution (ME) agaci

4.3. NCBI’dan Alinan ve Elde Edilen Sekans Sonuclarinin Karsilastirilmasi

Elde edilen sekans sonuglar1 neticesinde orneklerimizin COI gen dizilimi ve
NBCI kayitlarindan alinan 6rneklerle benzerliklerine gore yapilan dizi analiz sonuglari

asagida verilmistir.
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Familya: DYTISCIDAE Leach, 1815
4.3.1. Agabus biguttatus (Olivier, 1795)

Elde edilen sekans sonuglar1 neticesinde orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Agabus biguttatus

benzerlik oran1 %99 olarak bulunmustur.

Sekil 4.4. Agabus biguttatus (Olivier, 1795)

incelen Ornekler ve Yasama Alanlari: Omeklerimiz dere ve birikintilerin
vejetasyonlu kisimlarindan toplanmistir. 299, B3; 292, B7; 58J, 499, B12; 784,
1399, B15; 28J3, 6292, B21; 643, 399, B26; 19, B28; 243, 392, B32; 434,
899, B36; 14,12, D2;19, D5; 14, D11; 19, D14; D22; 14, D24; 2873, 29 9,D27;
233,399,D32; 14, 19, D37; D43; 283,392, D44; 633, 392, D45 (Cizelge 3.1.).
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Cizelge 4.1. Agabus biguttatus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAAGAAACATTTGGTTCAT
TAGGAATAATTTATGCTATATTAGCAATTGGATTATTAGGATTTGTAGTATG
AGCTCATCATATATTTACAGTAGGTATAGATGTAGATACACGAGCTTACTTT
ACTTCTGCAACTATAATTATTGCTGTTCCAACAGGTATTAAAATTTTTTCTTG
ACTTGCAACATTACATGGTTCTCAAATTAGATATAGACCTTCATTATTATGA
GCTTTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAACTGGAGTAGTAT
TAGCTAATTCATCAATTGATATTATTCTCCATGATACTTATTATGTAGTAGCC
CATTTTCATTATGTTCTATCAATAGGGGCTGTATTTGCTATTTTAGCAGGATT
TATTCAATGATTTCCTTTATTTACAGGATTAACAATAAACTCAAAATTATTA
AAGATTCAATTTATTGTAATATTTTTTGGAGTTAATTTAACATTTTTTCCACA
ACATTTTTTAGGCCTTAGAGGAATACCACGACGTTACTCAGACTATCCTGAC
GCATATACATCTTGAAATGTAATTTCTTCTATTGGTTCAACAATATCATTTAT
TGGTATTTTATTATTAATTTATATTATTTGAGAAGCCTTAATTACTCAACGAT
TAGTAATTTTTTCAAATCAAATACCAACTTCAATTGAATGGTTCCAAAAAT

(b) Orneklerimizin NBCI’dan alinan Agabus biguttatus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1347 bits(729) 0.0 731/732(99%) 0/732(0%) Plus/Plus

Query 1 TTTCCCATATTATTAGACAAGAAAGAGGaaaaaaaGAAACATTTGGTTCATTAGGAATAA 60

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 1 TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAAGAAACATTTGGTTCATTAGGAATAA 60

Query 61 TTTATGCTATATTAGCAATTGGATTATTAGGATTTGTAGTATGAGCTCATCATATATTTA 120

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 61  TTTATGCTATATTAGCAATTGGATTATTAGGATTTGTAGTATGAGCTCATCATATATTTA 120

Query 121 CAGTAGGTATAGATGTAGATACACGAGCTTACTTTACTTCTGCAACTATAATTATTGCTG 180

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 121 CAGTAGGTATAGATGTAGATACACGAGCTTACTTTACTTCTGCAACTATAATTATTGCTG 180

Query 181 TTCCAACAGGTATTAAAATTTTTTCTTGACTTGCAACATTACATGGTTCTCAAATTAGAT 240

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 181 TTCCAACAGGTATTAAAATTTTTTCTTGACTTGCAACATTACATGGTITCTCAAATTAGAT 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

ATAGACCTTCATTATTATGAGCTTTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAA

Frrrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e e
ATAGACCTTCATTATTATGAGCTTTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAA

CTGGAGTAGTATTAGCTAATTCATCAATTGATATTATTCTCCATGATACTTATTATGTAG

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rrrrr e e e e e
CTGGAGTAGTATTAGCTAATTCATCAATTGATATTATTCTCCATGATACTTATTATGTAG

TAGCCCATTTTCATTATGTTCTATCAATAGGGGCTGTATTTGCTATTTTAGCAGGATTTA

Frrrrerrrerrerrrerrrrrrrrrrrert e rrr e e e e
TAGCCCATTTTCATTATGTTCTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATTTA

TTCAATGATTTCCTTTATTTACAGGATTAACAATAAACTCAAAATTATTAAAGATTCAAL

Frrrrerrrerrerrreerrrrrrrrrrerr e e e e e e e e
TTCAATGATTTCCTTTATTTACAGGATTAACAATAAACTCAAAATTATTAAAGATTCAAT

TTATTGTAATATTTTTTGGAGTTAATTTAACATTTTTTCCACAACATTTTTTAGGCCTTA

Frrrrerrrerrerrrrerrrrrrrrrrrrr e et e e e e e e
TTATTGTAATATTTTTTGGAGTTAATTTAACATTTTTTCCACAACATTTTTTAGGCCTTA

GAGGAATACCACGACGTTACTCAGACTATCCTGACGCATATACATCTTGAAATGTAATTT

Frrrrrrrrerrerrrerrrrrrrrrrrrrr e e e e e e e e e
GAGGAATACCACGACGTTACTCAGACTATCCTGACGCATATACATCTTGAAATGTAATTT

CTTCTATTGGTTCAACAATATCatttattggtattttattattaatttatattatttGAG

Frrrrrrrrerrerrrerrrrrrrrrr e et e e e e e e e e e e
CTTCTATTGGTTCAACAATATCATTTATTGGTATTITATTATTAATTTATATTATTTGAG

AAGCCTTAATTACTCAACGATTAGTAATTTTTTCAAATCAAATACCAACTTCAATTGAAT

Frrrrerrrerrerrrerrrrrrrerrrrrr e et e e e e e e e
AAGCCTTAATTACTCAACGATTAGTAATTTTTTCAAATCAAATACCAACTTCAATTGAAT

GGTTCCAAAAAT 732

FEEEEErrrrnl
GGTTCCAAAAAT 732
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4.3.2. Agabus bipustulatus (Linnacus, 1767)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referanss (Cizelge-b) dizilerin Agabus bipustulatus

benzerlik oran1 % 99 olarak bulunmustur.

2 mm

Sekil 4.5. Agabus bipustulatus (Linnaeus, 1767)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, temiz ve vejetasyonlu dere,
birikinti, kaynak sularindan toplanmistir. 1333, 1299, B2; 14, B5; 14, 12, B6;
2744, 1099, B8; 644, 7 29, B13; 544, 299, Bl6; 54d, 299, B18; 1644,
1499 B22; 14,399, B24; 14, 19, B27; 14, 799, B31; 18, 12, B34; 14, D1; 14,
D3;24843,12,D6;19,D11; 392, D14; 1434, 1529, D17; 1643, 629, D20; 0933,
1299, D25; 1d, D26; 292, D29; 14, 12, D30; 14, 3929, D34; 299, D37; 19, D40;
14,399,D41; 299, D43 (Cizelge 3.1.).
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Cizelge 4.2. Agabus bipustulatus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGTTCTT
TAGGAATAATTTATGCTATATTAGCTATTGGTTTACTAGGATTTGTTGTATG
AGCTCACCATATATTCACAGTAGGGATAGATGTAGATACACGAGCTTACTTT
ACTTCAGCAACTATAATTATTGCTGTACCTACTGGAATTAAAATTTTTTCTTG
ATTAGCAACATTACATGGATCTCAAATTAGATATAGACCTTCATTATTATGA
GCTCTAGGATTTGTATTTTTATTTACAGTAGGGGGATTAACTGGAGTAGTAT
TAGCAAATTCTTCAATTGATATTATTCTACATGATACCTATTATGTAGTTGCA
CATTTTCATTATGTCCTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATT
TATTCAATGATTTCCATTATTTACTGGATTAACAATAAATTCAAAATTATTA
ACAATTCAATTTATTGTAATATTTTTTGGGGTAAACTTAACATTCTTCCCACA
ACATTTTTTAGGGTTAAGAGGCATACCCCGACGTTATTCTGATTATCCTGAT
GCTTATACATCATGAAATGTAATTTCTTCAATTGGATCAACAATCTCATTTA
TTGGAATTTTATTATTAATTTATATTATTTGAGAAGCTTTAATTACCCAACGA
ATAGTAATCTTTTCAAATCAAATACCAACCTCAATTGAATGATTCCAAAAAT

(b) Orneklerimizin NBCI’dan alinan Agabus bipustulatus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1330 bits(720) 0.0 728/732(99%) 0/732(0%) Plus/Plus

Query 1 TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGTTCTTTAGGAATAA 60

PErrrrrrrrrrrrrrrrrrrrrerrrrrre e e e et e et
Sbjct 1 TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGTTCTTTAGGAATAA 60

Query 61 TTTATGCTATATTAGCTATTGGTTTACTAGGATTTGTTGTATGAGCTCACCATATATTCA 120

PErrrrrrrrrrrrrrrrrrrrrrrrrrrre et e et e rr e
Sbjct 61  TTTATGCTATATTAGCTATTGGTTTACTAGGATTTGTTGTATGAGCTCACCATATATTCA 120

Query 121 CAGTAGGGATAGATGTAGATACACGAGCTTACTTTACTTCAGCAACTATAATTATTGCTG 180

Lerrrrrrrrrrrrreerrrrrrerrrrrrerrrrrrrrr e e e e
Sbjct 121 CAGTAGGGATAGATGTAGATACACGAGCTTACTTTACTTCAGCAACTATAATTATTGCTG 180

Query 181 TACCTACTGGAATTAAAATTTTTTCTTGATTAGCAACATTACATGGATCTCAAATTAGAT 240

Lerrrrrrrrrrrrreerrrrrrerrrrrrerrrrrrrrr e e e e
Sbjct 181 TACCTACTGGAATTAAAATTTTTTCTTGATTAGCAACATTACATGGATCTCAAATTAGAT 240
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Query 241 ATAGACCTTCATTATTATGAGCTCTAGGATTTGTATTTTTATTTACAGTAGGGGGATTAA 300

Lrrrrrrrrrrrrrrrrerrrrrrrrrrrrrr et r et e e
Sbjct 241 ATAGACCTTCATTATTATGAGCTCTAGGATTTGTATTTTTATTTACAGTAGGGGGATTAA 300

Query 301 CTGGAGTAGTATTAGCAAATTCTTCAATTGATATTATTCTACATGATACCTATTATGTAG 360

Frrrrrrrrerrrrrererrrrrrrrrr e e ettt e et e e e
Sbjct 301 CTGGAGTAGTATTAGCAAATTCTTCAATTGATATTATTCTACATGATACCTATTATGTAG 360

Query 361 TTGCACATTTTCATTATGTCCTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATTTA 420

Frrrrrrrerrrerrrerr rrrerrrert v rrr e e e e e e
Sbjct 361 TTGCACATTTTCATTATGTTTTATCAATAGGGGCAGTATTTGCTATTTTAGCAGGATTTA 420

Query 421 TTCAATGATTTCCATTATTTACTGGATTAACAATAAATTCAAAATTATTAACAATTCAAT 480

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 421 TTCAATGATTTCCATTATTTACTGGATTAACAATAAATTCAAAATTATTAACAATTCAAT 480

Query 481 TTATTGTAATATTTTTTGGGGTAAACTTAACATTCTTCCCACAACATTTTTTAGGGTTAA 540

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 481 TTATTGTAATATTTTTTGGGGTAAACTTAACATTCTTCCCACAACATTTTTTAGGGITAA 540

Query 541 GAGGCATACCCCGACGTTATTCTGATTATCCTGATGCTTATACATCATGAAATGTAATTT 600

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 541 GAGGCATACCCCGACGTTATTCTGATTATCCTGATGCTTATACATCATGAAATGTAATTT 600

Query 601 CTTCAATTGGATCAACAATCTCatttattggaattttattattaatttatattatttGAG 660

FErrrrrrrrrrerr et er e e e e e e et e e e e e
Sbjct 601 CTTCAATTGGATCAACAATCTCATTTATTGGAATTTTATTATTAATTTATATTATTIGAG 660

Query 661 AAGCTTTAATTACCCAACGAATAGTAATCTTTTCAAATCAAATACCAACCTCAATTGAAT 720

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 661 AAGCTTTAATTACCCAACGAATAGTAATCTTTTCAAATCAAATACCAACCTCAATTGAAT 720

Query 721 GATTCCAAAAAT 732

RN RREE NN
Sbjct 721 GATTCCAAAAAT 732
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4.3.3. Agabus conspersus (Marsham, 1802)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Agabus conspersus

benzerlik orani % 99 olarak bulunmustur.

Sekil 4.6. Agabus conspersus (Marsham, 1802)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz gol, dere, sulama kanali ve
birikintilerden yakalanmustir. 13, 19, B3; 283, 19, B5; 84J, 529, B7; 644, 992,
B8; 544,422, B9; 6343, 529, B12; 544, 79 %, B16; 5447, 829, B17; 284, 229,
B24; 734, 690, B26; 63, 290, B28; 14, 19, B33; 14, B35: 12, B38; 544, 599,
D3; 2448, D4; 18, D7; 14, D8; 18, 299, D11; 14, D12; 19, D19; 14, D22; 299,
D23; 14, D25; 184, D27; 18, D31; 14, D36; 14, D39; 299, D42 (Cizelge 3.1.).
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Cizelge 4.3. Agabus conspersus drneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

TTTCACATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGATCTT
TAGGAATAATTTATGCTATATTAGCAATTGGTCTTTTGGGGTTTGTTGTTTGA
GCTCATCATATATTTACAGTAGGGATAGACGTAGACACTCGAGCTTACTTTA
CTTCTGCAACTATAATTATTGCTGTACCTACAGGAATTAAAATTTTTTCTTGG
TTAGCAACATTACATGGATCTCAAATTAGATATAGACCCTCTTTATTATGAG
CTTTAGGATTTGTGTTTTTATTCACAGTGGGGGGATTAACTGGAGTAGTACT
AGCAAATTCTTCAATTGATATTATTTTACATGACACTTACTATGTAGTAGCT
CATTTTCATTATGTATTATCTATAGGGGCTGTATTTGCTATTTTAGCGGGTTT
TATTCAATGATTTCCATTATTCACCGGATTAACTATAAATTCTAAATTACTA
ACAATTCAATTTATTGTAATATTTTTTGGAGTAAATTTAACATTCTTTCCTCA
ACATTTCTTAGGGTTAAGAGGAATACCTCGACGTTATTCTGATTATCCTGAT
GCATATACATCATGAAATGTAATTTCTTCAATTGGATCAACAATTTCATTTA
TTGGAATTTTACTATTAATTTATATCATTTGAGAAGCTTTAGTTGCTCAACGA
ATAGTAATCTTTTCAAATCAAATACCAACCTCAA

(b) Orneklerimizin NBCI’dan alinan Agabus conspersus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1280 bits(693) 0.0 707/714(99%) 0/714(0%) Plus/Plus

Query 1 TTTCACATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGATCTTTAGGAATAA 60

Lrrrrrrrerrrrrrreerrrrrrerrrrrrrrr et e et e e e
Sbjct 1 TTTCACATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGATCTTTAGGAATAA 60

Query 61 TTTATGCTATATTAGCAATTGGTCTTTTGGGGTTTGTTGTTTGAGCTCATCATATATTTA 120

Lrrrrrrreerrrrrrrerrrrrrerrrrrrrrr e et e e e
Sbjct 61  TTTATGCTATATTAGCAATTGGTCTTTTGGGGTTTGTTGTTTGAGCTCATCATATATTTA 120

Query 121 CAGTAGGGATAGACGTAGACACTCGAGCTTACTTTACTTCTGCAACTATAATTATTGCTG 180

Lrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrr e et e ey
Sbjct 121 CAGTAGGGATAGACGTAGACACTCGAGCTTACTTTACTTCTGCAACTATAATTATTGCTG 180

Query 181 TACCTACAGGAATTAAAATTTTTTCTTGGTTAGCAACATTACATGGATCTCAAATTAGAT 240

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 181 TACCTACAGGAATTAAAATTTTTTICTTGGTTAGCAACATTACATGGATCTCAAATTAGAT 240

43



4. BULGULAR VE TARTISMA

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

ATAGACCCTCTTTATTATGAGCTTTAGGATTTGTGTTTTTATTCACAGTGGGGGGATTAA

Ferrrrrrrerrrrrrrrerrrrrr rr rrrrr rrrr e e e e
ATAGACCCTCTTTATTATGAGCTTTGGGGTTTGTATTTTTATTCACAGTGGGGGGATTAA

CTGGAGTAGTACTAGCAAATTCTTCAATTGATATTATTTTACATGACACTTACTATGTAG

Ferrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e
CTGGAGTAGTACTAGCAAATTCTTCAATTGATATTATTTTACATGACACTTACTATGTAG

TAGCTCATTTTCATTATGTATTATCTATAGGGGCTGTATTTGCTATTTTAGCGGGTTTTA

Frrrrerrrerrerrreerrrrrrrrrr e rrr e e e e e e
TAGCTCATTTTCATTATGTATTATCTATGGGAGCTGTATTTGCTATTTTAGCGGGTTTTA

TTCAATGATTTCCATTATTCACCGGATTAACTATAAATTCTAAATTACTAACAATTCAAT

Frrrrerrrerrerrrerrrer rerrrrrr e rrr e e e e e e
TTCAATGATTTCCATTATTCACTGGATTAACTATAAATTCTAAATTACTAACAATTCAAT

TTATTGTAATATTTTTTGGAGTAAATTTAACATTCTTTCCTCAACATTTCTTAGGGTTAA

Frrrrerrrerrerrrrerrrrrrrrrrrrr e et e e e e e e
TTATTGTAATATTTTTTGGAGTAAATTTAACATTCTTTCCTCAACATTTCTTAGGGTTAA

GAGGAATACCTCGACGTTATTCTGATTATCCTGATGCATATACATCATGAAATGTAATTT

Frrrrerrrerrerrreerrrrrrrrrt rrrrrr e e e e e e e
GAGGAATACCTCGACGTTATTCTGATTACCCTGATGCATATACATCATGAAATGTAATTT

CTTCAATTGGATCAACAATTTCATTTATTGGAATTTTACTATTAATTTATATCATTTGAG

Frrrrrrrrerrerrrerrrrrrrrrr e et e e e e e e e e e e
CTTCAATTGGATCAACAATTTCATTTATTGGAATTITACTATTAATTTATATCATTTGAG

AAGCTTTAGTTGCTCAACGAATAGTAATCTTTTCAAATCAAATACCAACCTCAA 714

FEErrrrrrrr e et e e e e e e e e e e e
AAGCTTTAGTTGCTCAACGAATAGTAATCTTTTCAAATCAAATACCAACCTCAA 714
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4.3.4. Agabus faldermanni (Zaitzev, 1927)
Elde edilen sekans sonuglar1 neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Agabus faldermanni

benzerlik oran1 % 100 olarak bulunmustur.

I mm

Sekil 4.7. Agabus faldermanni(Zaitzev, 1927)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz dere, sulama kanali, cay ve
birikintilerden toplanmistir. 19, BS8; 19, B20; 399, B22; 2843, 19, B24; 14, B28;
433,890, B31: 14, 19, B36; 12, B40; 14, 409, D4: 437,300, DI12; 644, 990,
D22; 19, D33; 14, D42; 243, D43 (Cizelge 3.1.).
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Cizelge 4.4. Agabus faldermanni 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

TCTCCCATATTATTAGACAAGAAAGAGGAAAAAAAGAAACATTTGGTTCAT
TAGGAATAATTTATGCTATACTAGCAATTGGTTTATTAGGATTTGTTGTATG
AGCTCATCATATATTTACAGTAGGAATAGATGTAGACACACGAGCTTATTTT
ACTTCTGCAACTATAATTATTGCTGTTCCAACAGGTATTAAAATTTTCTCCTG
ACTTGCAACTTTACACGGATCTCAAATTAGATATAGGCCTTCACTATTATGA
TCTCTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAACTGGAGTAGTAT
TAGCAAACTCATCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCT
CATTTCCATTATGTACTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATT
TATTCAGTGATTTCCTTTATTTACAGGACTAACTATAAACTCAAAATTATTA
AAAATTCAATTTATTGTAATATTTTTTGGGGTTAATTTAACATTTTTCCCACA
ACATTTCTTAGGACTTAGAGGAATACCACGACGTTATTCAGATTATCCAGAT
GCATATACATCTTGAAATGTAATTTCTTCTATCGGTTCTACAATTTCATTTAT
TGGTATTTTATTATTAATTTATATTATTTGAGAAGCCTTAATTACTCAACGTT
TAGTAATTTTTTCAAATCAAATACCAACTTCAATTGAATGATTCCAAAAAT

(b) Orneklerimizin NBCI’dan alinan Agabus faldermanni referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand
1352 bits(732) 0.0 732/732(100%) 0/732(0%) Plus/Plus
Query 1 TCTCCCATATTATTAGACAAGAAAGAGGaaaaaaaGAAACATTTGGTTCATTAGGAATAR 60

Errrrrrrrrrrrrr e e et e et e et e et e e e e e e e
Sbjct 18  TCTCCCATATTATTAGACAAGAAAGAGGAAAAAAAGAAACATITGGITCATTAGGAATAA 77

Query 61 TTTATGCTATACTAGCAATTGGTTTATTAGGATTTGTTGTATGAGCTCATCATATATTTA 120

Errrrrrrrrrrrrrer e et e e e e e e e e e e e e e
Sbjct 78  TTTATGCTATACTAGCAATTGGTITTATTAGGATTTGTTGTATGAGCTCATCATATATITA 137

Query 121 CAGTAGGAATAGATGTAGACACACGAGCTTATTTTACTTCTGCAACTATAATTATTGCTG 180

PErrrrrrrrrrrrrrrrrrrrrrrrrrr e et e et e e
Sbjct 138 CAGTAGGAATAGATGTAGACACACGAGCTTATTTTACTTCTGCAACTATAATTATTGCTG 197

Query 181 TTCCAACAGGTATTAAAATTTTCTCCTGACTTGCAACTTTACACGGATCTCAAATTAGAT 240

PErrrrrrrrrrrrrrrrrrrrrerrrrrre et e et rr e
Sbjct 198 TTCCAACAGGTATTAAAATTTTCTCCTGACTTGCAACTTTACACGGATCTCAAATTAGAT 257

46



Ramazan UZEN

Query 241 ATAGGCCTTCACTATTATGATCTCTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAA 300

Frrrrrrrrrrrrrrererrrrrrrrrr e e ettt e et e e e
Sbjct 258 ATAGGCCTTCACTATTATGATCTCTAGGATTTGTATTTTTATTTACAGTAGGAGGATTAA 317

Query 301 CTGGAGTAGTATTAGCAAACTCATCAATTGATATTATTCTTCATGATACTTATTATGTAG 360

Frrrrrrrrerrrrrererrrrrrrrrr e e ettt e et e e e
Sbjct 318 CTGGAGTAGTATTAGCAAACTCATCAATTGATATTATTCTTCATGATACTTATTATGTAG 377

Query 361 TAGCTCATTTCCATTATGTACTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATTTA 420

Frrrrrrrrrrrrrrr et et e e et e e e et e e e e e e e
Sbjct 378 TAGCTCATTTCCATTATGTACTATCAATAGGAGCTGTATTTGCTATTTTAGCAGGATTTA 437

Query 421 TTCAGTGATTTCCTTTATTTACAGGACTAACTATAAACTCAAAATTATTAAAAATTCAAT 480

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 438 TTCAGTGATTTCCTTTATTTACAGGACTAACTATAAACTCAAAATTATTAAAAATTCAAT 497

Query 481 TTATTGTAATATTTTTTGGGGTTAATTTAACATTTTTCCCACAACATTTCTTAGGACTTA 540

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 498 TTATTGTAATATTTTTTGGGGITAATTTAACATTITTTCCCACAACATTTCTTAGGACTTA 557

Query 541 GAGGAATACCACGACGTTATTCAGATTATCCAGATGCATATACATCTTGAAATGTAATTT 600

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 558 GAGGAATACCACGACGTTATTCAGATTATCCAGATGCATATACATCTTGAAATGTAATTT 617

Query 601 CTTCTATCGGTTCTACAatttcatttattggtattttattattaatttatattatttGAG 660

FErrrrrrrrrrerr et er e e e e e e et e e e e e
Sbjct 618 CTICTATCGGTTCTACAATTTCATTTATTGGTATTTTATTATTAATTTATATTATTIGAG 677

Query 661 AAGCCTTAATTACTCAACGTTTAGTAATTTTTTCAAATCAAATACCAACTTCAATTGAAT 720

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 678 AAGCCTTAATTACTCAACGTTTAGTAATTTITTTCAAATCAAATACCAACTTCAATTGAAT 737

Query 721 GATTCCAAAAAT 732

FIETEETEErTd
Sbjct 738 GATTCCAAAAAT 749
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4.3.5. Agabus glacialis (Hochhuth, 1846)
Elde edilen sekans sonuglari neticesinde oOrneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Agabus glacialis

benzerlik orani % 99 olarak bulunmustur.

Sekil 4.8. Agabus glacialis (Hochhuth, 1846)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz birikinti ve akarsulardan
toplanmistir. 243, B13; 14, B14; 19, B15; 2443, B21; 2843, 19, B29; 19, B34; 12,
B35; 14, D3; 4843, 599, D9; 4443, 599, D11; 299, D22; 344, 599, D23; 644,
500, D24: 14, 19, D28; 13, D38; 18, 500, D40 (Cizelge 3.1.).
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Cizelge 4.5. Agabus glacialis d6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

TTATATTCTAATTTTACCCGGTTTTGGAATAATTTCCCATATTATTAGACAAG
AAAGAGGAAAAAAAGAAACATTTGGTTCATTAGGAATAATTTATGCTATAT
TAGCAATTGGTCTATTAGGATTTGTTGTATGAGCTCATCATATATTTACAGT
AGGAATAGATGTAGATACACGAGCTTATTTTACTTCTGCAACTATAATTATT
GCTGTTCCTACAGGTATTAAAATTTTCTCTTGACTTGCAACATTGCATGGAT
CTCAAATTAGATATAGCCCTTCATTACTATGAGCCTTAGGATTTGTATTTTTA
TTTACAGTAGGAGGATTAACTGGAGTAGTACTAGCAAATTCATCAATTGAT
ATCATTCTTCATGATACTTATTATGTAGTAGCTCATTTTCACTACGTTCTGTC
AATAGGGGCTGTATTTGCTATTTTAGCAGGATTTATCCAATGATTTCCTTTAT
TTACAGGATTAACAATAAATTCAAAATTATTAAAAATTCAATTTATTGTAAT
ATTTTTTGGAGTTAACTTAACGTTTTTTCCACAACATTTTTTAGGTCTTAGAG
GAATACCACGACGATATTCAGATTATCCTGATGCATATACATCTTGAAATGT
AATTTCTTCTATTGGATCTACAATTTCATTTATTGGAATTCTATTATTAATTT
ATATTATCTGAGAAGCCTTAATTGCTCAACGTTTGGTAATCTTTTCAAATCA
AATACCAACTTCAATTGAATGATTCCAAAAATATCCTCCAGCTGAACATAGC
TATTCTGAATTACC

(b) Orneklerimizin NBCI’dan alinan Agabus glacialis referans dizilerle karsilastirilmasi

Score Expect Identities Gaps Strand

1435 bits(777) 0.0 781/783(99%) 0/783(0%) Plus/Plus

Query 16 ACCCGGTTTTGGAATAATTTCCCATATTATTAGACAAGAAAGAGGaaaaaaaGAAACATT 75

Lrrrrrrrrerrrrrrrerrrrrrrrrrrrerrr e et e e e
Sbjct 1 ACCCGGTTTTGGAATAATTTCCCATATTATTAGACAAGAAAGAGGAAAAAAAGAAACATT 60

Query 76 TGGTTCATTAGGAATAATTTATGCTATATTAGCAATTGGTCTATTAGGATTTGTTGTATG 135

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 61  TGGTTCATTAGGAATAATTTATGCTATATTAGCAATTGGTCTATTAGGATTTGITGTATG 120

Query 136 AGCTCATCATATATTTACAGTAGGAATAGATGTAGATACACGAGCTTATTTTACTTCTGC 195

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 121 AGCTCATCATATATTTACAGTAGGAATAGATGTAGATACACGAGCTTATTTTACTTCTGC 180

Query 196 AACTATAATTATTGCTGTTCCTACAGGTATTAAAATTTTCTCTTGACTTGCAACATTGCA 255

Crrrrrrreerrrrreerrrrrrrrrrrrrrrrrr e et e e
Sbjct 181 AACTATAATTATTGCTGTTCCTACAGGTATTAAAATTTTCTCTTGACTTGCAACATTACA 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

256

241

316

301

376

361

436

421

496

481

556

541

616

601

676

661

736

721

796

781

TGGATCTCAAATTAGATATAGCCCTTCATTACTATGAGCCTTAGGATTTGTATTTTTATT

Frrrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e e
TGGATCTCAAATTAGATATAGCCCTTCATTACTATGAGCCTTAGGATTTGTATTTTTATT

TACAGTAGGAGGATTAACTGGAGTAGTACTAGCAAATTCATCAATTGATATCATTCTTCA

Ferrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e
TACAGTAGGAGGATTAACTGGAGTAGTACTAGCAAATTCATCAATTGATATCATTCTTCA

TGATACTTATTATGTAGTAGCTCATTTTCACTACGTTCTGTCAATAGGGGCTGTATTTGC

Frrrrrrrrerrerrrerrrrrrrrrrrerrrrrr e e e et e
TGATACTTATTATGTAGTAGCTCATTTTCACTACGTTCTGTCAATAGGAGCTGTATTIGC

TATTTTAGCAGGATTTATCCAATGATTTCCTTTATTTACAGGATTAACAATAAATTCAAA

Frrrrrrrrerrerrrerrrrrrrrrrrerr e e e e e e e e e
TATTTTAGCAGGATTTATCCAATGATTTCCTTTATTTACAGGATTAACAATAAATTCAAA

ATTATTAAAAATTCAATTTATTGTAATATTTTTTGGAGTTAACTTAACGTTTTTTCCACA

Frrrrerrrerrerrrrerrrrrrrrrrrrr e et e e e e e e
ATTATTAAAAATTCAATTTATTGTAATATTTTTTGGAGTTAACTTAACGTTTTTTCCACA

ACATTTTTTAGGTCTTAGAGGAATACCACGACGATATTCAGATTATCCTGATGCATATAC

Frrrrrrrrerrerrrerrrrrrrrrrrrrr e e e e e e e e e
ACATTTTTTAGGTCTTAGAGGAATACCACGACGATATTCAGATTATCCTGATGCATATAC

ATCTTGAAATGTAATTTCTTCTATTGGATCTACAATTTCATTTATTGGAATTCTATTATT
Frrrrrrrrerrerrrerrrrrrrrrr e et e e e e e e e e e e
ATCTTGAAATGTAATTTCTTCTATTGGATCTACAATTTCATTTATTGGAATTCTATTATT
AATTTATATTATCTGAGAAGCCTTAATTGCTCAACGTITTGGTAATCTTTTCAAATCAAAT
Frrrrerrrerrerrrerrrrrrrerrrrrr e et e e e e e e e
AATTTATATTATCTGAGAAGCCTTAATTGCTCAACGTTTGGTAATCTTTTCAAATCAAAT
ACCAACTTCAATTGAATGATTCCAAAAATATCCTCCAGCTGAACATAGCTATTCTGAATT
Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e e
ACCAACTTCAATTGAATGATTCCAAAAATATCCTCCAGCTGAACATAGCTATTCTGAATT

ACC 798

ACC 783
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4.3.6. Agabus nebulosus (Forster, 1771)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi

(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Agabus nebulosus

benzerlik oran1 % 99 olarak bulunmustur.

Sekil 4.9. Agabus nebulosus (Forster, 1771)

Incelenen Ornekler ve Yasama Alanlari: Oreklerimiz gol, golet, dere, cesme yalag
ve birikintilerden toplanmustir. 433, 399, B1; 6443, 492, B2; 12, B4; 243, 329,
B5; 1544, 289%,B9; 14, 19, B11; 14, 19, B14; 14, B17; 643, 19, B18; 14,999,
B22; 14, 19, B25; 14, B29; 19, B34; 14, B37; 14, D3; 14,299, D4; 13,499, D7,
14,19, D9; 12, D10; 1J, D15; 14,299, D16; 344, 699, D17; 19, D23; 14, D29;
14, D34; 383,399, D42 (Cizelge 3.1.).
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Cizelge 4.6. Agabus nebulosus o6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

GGATTTGGAATAATTTCACATATTATTAGACAAGAAAGAGGAAAAAAGGAA
ACATTTGGATCCTTAGGAATAATTTATGCTATATTAGCAATTGGTTTACTAG
GGTTTGTTGTTTGAGCTCATCATATATTTACAGTAGGAATAGATGTAGATAC
GCGAGCCTATTTTACTTCTGCAACTATAATTATTGCCGTACCTACAGGAATT
AAAATTTTTTCTTGATTAGCAACATTACACGGATCTCAAATTAGATATAGGC
CTTCATTATTATGAGCTTTAGGATTTGTATTTTTATTCACAGTAGGGGGATTA
ACTGGGGTAGTATTAGCAAATTCATCAATTGATATTATTTTACATGATACTT
ATTATGTAGTAGCCCATTTTCATTATGTTTTATCTATAGGGGCTGTATTTGCT
ATTTTAGCAGGTTTTATTCAATGATTTCCTTTATTTACTGGATTAACTATAAA
TTCTAAATTATTAACAATTCAATTTATTGTAATATTTTTTGGGGTAAATTTAA
CATTCTTTCCTCAACATTTTTTAGGATTAAGAGGTATGCCACGACGTTACTCT
GATTACCCAGATGCATATACATCATGAAACGTAATTTCTTCAATTGGATCAA
CAATTTCCTTTATTGGAATTTTACTATTAATTTATATTATCTGAGAAGCTTTA
ATTGCTCAACGAATAGTAATCTTTTCAAATCAGATACCAACTTCAATCGAAT
GATTCCAAAAATATCCCCCAGCTGAAC

(b) Orneklerimizin NBCI’dan alinan Agabus nebulosus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1371 bits(742) 0.0 754/760(99%) 0/760(0%) Plus/Plus

Query 1 GGATTTGGAATAATTTCACATATTATTAGACAAGAAAGAGGAAAAAAGGAAACATTTGGA 60

PErrrrrrrrrrrrrrrrrrrrrerrrrrrerrrt rerrr e rr e
Sbjct 1 GGATTTGGAATAATTTCACATATTATTAGACAAGAGAGAGGAAAAAAGGAAACATTTGGA 60

Query 61 TCCTTAGGAATAATTTATGCTATATTAGCAATTGGTTTACTAGGGTTTGTTGTTTGAGCT 120

PErrrrrrrrrrrrrerrrrrrrerrrrrrerrr e rrrr et e e e
Sbjct 61  TCCTTAGGAATAATTTATGCTATATTAGCAATTGGTTTACTAGGATTTIGTTGTTTGAGCT 120

Query 121 CATCATATATTTACAGTAGGAATAGATGTAGATACGCGAGCCTATTTTACTTCTGCAACT 180

Lerrrrrrrrrrrrreerrrrrrerrrrrrerrrrrrrrr e e e e
Sbjct 121 CATCATATATTTACAGTAGGAATAGATGTAGATACGCGAGCCTATTTTACTTCTGCAACT 180

Query 181 ATAATTATTGCCGTACCTACAGGAATTAAAATTTTTTCTTGATTAGCAACATTACACGGA 240

LErrrrrrrrrrrrrerrrrrrrerrrrrrerrrrrrerrr e rr e e e
Sbjct 181 ATAATTATTGCCGTACCTACAGGAATTAAAATTTTTTCTTIGATTAGCAACATTACATGGA 240
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Query 241 TCTCAAATTAGATATAGGCCTTCATTATTATGAGCTTTAGGATTTGTATTTTTATTCACA 300

Lrrrrrrreerrrrrer rerrrrrrrrrrrrrr e et e e e
Sbjct 241 TCTCAAATTAGATATAGACCTTCATTATTATGAGCTTTAGGATTTGTATTTTTATTCACA 300

Query 301 GTAGGGGGATTAACTGGGGTAGTATTAGCAAATTCATCAATTGATATTATTTTACATGAT 360

Frrrrrrrrerrrrrererrrrrrrrrrrrrrrrr e e et e e
Sbjct 301 GTAGGGGGATTAACTGGGGTAGTATTAGCAAATTCATCAATTGATATTATTTTACATGAT 360

Query 361 ACTTATTATGTAGTAGCCCATTTTCATTATGTTTTATCTATAGGGGCTGTATTTGCTATT 420

Frrrrrrrrrrrrrrr et et e e et e e e et e e e e e e e
Sbjct 361 ACTITATTATGTAGTAGCCCATITTCATTATGTTTITATCTATAGGGGCTGTATTTGCTATT 420

Query 421 TTAGCAGGTTTTATTCAATGATTTCCTTTATTTACTGGATTAACTATAAATTCTAAATTA 480

FErrr rrrrrrrrr et er e e e e e e e e e e e e
Sbjct 421 TTAGCGGGTTTTATTCAATGATTTCCTTTATTTACTGGATTAACTATAAATTCTAAATTA 480

Query 481 TTAACAATTCAATTTATTGTAATATTTTTTGGGGTAAATTTAACATTCTTTCCTCAACAT 540

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 481 TTAACAATTCAATTTATTIGTAATATITTTIGGGGTAAATTTAACATTCTTTCCTCAACAT 540

Query 541 TTTTTAGGATTAAGAGGTATGCCACGACGTTACTCTGATTACCCAGATGCATATACATCA 600

FErrrrrrrrrrerr et rrrer e et e e e e e e e e e e e
Sbjct 541 TTITTAGGATTAAGAGGTATACCACGACGITACTCTGATTACCCAGATGCATATACATCA 600

Query 601 TGAAACGTAATTTCTTCAATTGGATCAACAATTTCCTTTATTGGAATTTTACTATTAATT 660

FErrrrrrrrrrerr et er e e e e e e et e e e e e
Sbjct 601 TGAAACGTAATTTCTTCAATTGGATCAACAATTTCCTTTATTGGAATTTTACTATTAATT 660

Query 661 TATATTATCTGAGAAGCTTTAATTGCTCAACGAATAGTAATCTTTTCAAATCAGATACCA 720

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 661 TATATTATCTGAGAAGCTTTAATTGCTCAACGAATAGTAATCTTTTCAAATCAGATACCA 720

Query 721 ACTTCAATCGAATGATTCCAAAAATATCCCCCAGCTGAAC 760

FEEEEEErrrr et e e e e e e
Sbjct 721 ACTTCAATCGAATGATTCCAAAAATATCCCCCAGCTGAAC 760
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4.3.7. Bidessus calabricus (Guignot, 1957)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Bidesus calabricus

benzerlik orani % 99 olarak bulunmustur.

I mm

Sekil 4.10. Bidessus calabricus (Guignot, 1957)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz yavas akan derelerden, gol
kiyilarindan ve birikintilerden toplanmistir. 1133, 2392, B6; 19, B13; 19, B30; 12,
D5; 14, D18; 2843, D27; 3343, 729, D33; 5843, 629, D38; 843, 529, D41; 387,
599, D45 (Cizelge 3.1.).
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Cizelge 4.7. Bidessus calabricus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

GAATAATCTCTCATATTATTAGTCAAGAAAGAGGAAAAAAGGAAACATTTG
GGTCATTAGGGATAATTTACGCTATACTAGCTATCGGTCTATTAGGTTTTGT
TGTTTGAGCTCACCATATATTTACTGTAGGAATAGATGTTGATACCCGAGCA
TATTTTACTTCAGCAACAATAATTATTGCCGTACCAACAGGAATTAAAATTT
TTTCTTGGTTAGCTACTCTTCATGGATCCCAAATATCATATAGACCTTCTTTA
CTTTGAGCTTTAGGATTTGTTTTTCTATTTACAGTTGGGGGGTTAACTGGGGT
TGTATTAGCTAATTCCTCAATTGATATTATTTTACACGATACATACTATGTAG
TAGCCCATTTTCATTATGTTTTATCTATAGGAGCAGTATTTGCAATTTTAGGG
GGATTTATTCAATGATTCCCATTATTTACTGGTTTATCTTTAAATTCAAAATT
ATTAAAAATTCAATTTATAATTATATTTTTTGGAGTAAATTTAACCTTTTTTC
CTCAACATTTTTTAGGATTAAGAGGAATACCTCGACGATATTCTGATTACCC
TGATGCTTATACTTCATGAAATGTAACTTCATCTGTAGGATCAACTATCTCTT
TTATCGGAGTCTTAATATTTATTTATATTATCTGAGAAGCATATATTTCTCAA
CGAATAGTAATTTTTTCTAATAGAATATCTACTTCAATTGAATGATATCAGT
CCCTTCCCCCAGCAGAA

(b) Orneklerimizin NBCI’dan alinan Bidessus calabricus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1345 bits(728) 0.0 744/752(99%) 0/752(0%) Plus/Plus

Query 1 GAATAATCTCTCATATTATTAGTCAAGAAAGAGGAAAAAAGGAAACATTTGGGTCATTAG 60

Lrrrrrrreerrrrrreerrrrrrr rrrrrrrrr e et e e e
Sbjct 1 GAATAATCTCTCATATTATTAGTCAGGAAAGAGGAAAAAAGGAAACATTTGGGTCATTAG 60

Query 61 GGATAATTTACGCTATACTAGCTATCGGTCTATTAGGTTTTGTTGTTTGAGCTCACCATA 120

Forrrrrrrrrrrrrrerrrrrrrr rrrrerrrr e et e e e
Sbjct 61  GAATAATTTACGCTATACTAGCTATTGGTCTATTAGGTTTTGTTGTTTGAGCTCACCATA 120

Query 121 TATTTACTGTAGGAATAGATGTTGATACCCGAGCATATTTTACTTCAGCAACAATAATTA 180

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 121 TATTTACTGTAGGAATAGATGTTGATACCCGAGCATATTTTACTTCAGCAACAATAATTA 180

Query 181 TTGCCGTACCAACAGGAATTAAAATTTTTTCTTGGTTAGCTACTCTTCATGGATCCCAAA 240

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 181 TTGCCGTACCAACAGGAATTAAAATTTTTTCTTGGTTAGCTACTCTTCATGGATCCCAAA 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

TATCATATAGACCTTCTTTACTTTGAGCTTTAGGATTTGTTTTTCTATTTACAGTTGGGG

Frrrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e e
TATCATATAGACCTTCTTTACTTTGAGCTTTAGGATTTGTTTTTCTATTTACAGTTGGGG

GGTTAACTGGGGTTGTATTAGCTAATTCCTCAATTGATATTATTTTACACGATACATACT

Frrrrrrrrrrrrrrrerrrrrrrrrrrr e rrrrr e e e e
GGTTAACTGGGGTTGTATTAGCTAATTCCTCAATTGATATTATTTTACACGATACATACT

ATGTAGTAGCCCATTTTCATTATGTTTTATCTATAGGAGCAGTATTTGCAATTTTAGGGG

Frrrrerrrerrerrrerrrrrrrrrrrerr e e e e e e e
ATGTAGTAGCCCATTTTCATTATGTTTTATCTATAGGAGCAGTATTTGCAATTTTAGGGG

GATTTATTCAATGATTCCCattatttactggtttatctttaaattcaaaattattaaaaa

Frrrrerrrerrerrreerrrrrrrrrrerr e e e e e e e e
GATTTATTCAATGATTCCCATTATTTACTGGTTTATCTTTAAATTCAAAATTATTAAARAA

ttcaatttataattatattttttggagtaaatttaaccttttttcctcaacattttttaG

Frrrrrrreerreer cerrrrrrrrrrrrr e rrr e e e e e e
TTCAATTTATAATTAGATTTTTTGGAGTAAATTTAACCTTTTTTCCTCAACATTTTTTAG

GATTAAGAGGAATACCTCGACGATATTCTGATTACCCTGATGCTTATACTTCATGAAATG

Frrrrrrrrerrerrrerrrrrrrrrrrrrr e e e e e e e e e
GATTAAGAGGAATACCTCGACGATATTCTGATTACCCTGATGCTTATACTTCATGAAATG

TAACTTCATCTGTAGGATCAACTATCTCTTTTATCGGAGTCTTAATATTTATTTATATTA

Forrrrrrrer rerrrrrrrrrrrrrrrrr et rerr e e e e e
TGACTTCATCTATAGGATCAACTATCTCTTTITATTGGAGTCTTAATATTTATTTATATTA

TCTGAGAAGCATATATTTCTCAACGAATAGTAATTTTTTCTAATAGAATATCTACTTCAA

Frrrrerrrerrerrrerrrrrrrerrrrrr e et e e e e e e e
TCTGAGAAGCATATATTTCTCAACGAATAGTAATTTTTTCTAATAGAATATCTACTTCAA

TTGAATGATATCAGTCCCTTCCCCCAGCAGAA 752

FEEEErrrrrr e e e e
TTGAATGATATCAATCCCTTCCCCCAGCAGAA 752
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4.3.8. Hydroglyphus geminus (Fabricius, 1792)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroglyphus geminsus

benzerlik oran1 % 99 olarak bulunmustur.

1 mm

Sekil 4.11. Hydroglyphus geminus (Fabricius, 1792)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz gol, birikinti, ¢ay ve
derelerden yakalanmistir. 13, BS; 743, B10; 28443, 399, B13; 34d, 299, Bl6;
1544, 3329, B19; 14, B20; 2083, 999, B23; 1144, 2099, B24; 14, 292, B27;
443,299, B31, 5843, 799, B33; 744, 299, B34; 1244, 999, B35; 5843, 629,
B38; 744, 799, B39; 344, 790, D6: 1144, 890, D8; 434, D12; 19, D13; 634,
800, D22: 19, D24; 13, 19, D25; 233, 599, D28; 144,299, D30; 299, D31; 14,
D32: 18, 299, D33; 444, 699, D36; 309, D37; 2444, 499, D39; 244, 299,
D41; 144, 599, D43; 1343, 799, D44; 13, 209, D45 (Cizelge 3.1.).
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Cizelge 4.8. Hydroglyphus geminus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

CCCATATTATTAGTCAAGAAAGAGGGAAGAAGGAAACTTTTGGTTCATTAG
GAATAATTTATGCAATATTAGCAATTGGATTATTAGGATTTGTAGTATGAGC
ACACCATATATTTACAGTAGGAATAGACGTAGACACACGAGCATATTTTAC
ATCAGCAACTATAATTATTGCAGTGCCTACAGGAATTAAAATTTTTTCTTGA
TTAGCAACATTACACGGATCACAAATATCTTACAGACCATCTCTATTATGAG
CACTAGGATTTGTATTTTTATTTACAGTTGGGGGTTTAACTGGAGTAGTATT
AGCTAATTCCTCAATTGATATTATTTTACATGATACATATTATGTAGTAGCTC
ACTTCCACTATGTACTATCAATAGGGGCAGTATTTGCAATTTTAGGGGGATT
TATTCAATGATTCCCATTATTTACAGGATTAACATTAAATTCTAAATTATTA
AAAATCCAATTTATTATTATATTTGTAGGAGTAAATTTAACATTTTTCCCGC
AACATTTCCTAGGATTAAGAGGAATACCTCGACGATATTCTGATTATCCGGA
CGCATATACTTCATGAAATGTAATCTCATCTATAGGATCAACAATTTCATTT
ATTGGTGTATTAATATTTATTTATATTATTTGAGAAGCATATATTTCCCAACG
AATAGTAATTTTTTCCAATAGAATATCTACAT

(b) Orneklerimizin NBCI’dan alinan Hydroglyphus geminus referans dizilerle

karsilastirilmasi
Score Expect Identities Gaps Strand
1264 bits(684) 0.0 692/696(99%) 0/696(0%) Plus/Plus

Query 13 GTCAAGAAAGAGGGAAGAAGGAAACTTTTGGTTCATTAGGAATAATTTATGCAATATTAG 72

Frrrrrrrrrrerrrrrrrrrrrrrerrrrrre e e e rrrr e e e
Sbjct 1 GTCAAGAAAGAGGGAAGAAGGAAACTTTTGGTTCATTAGGGATAATTTATGCAATATTAG 60

Query 73 CAATTGGATTATTAGGATTTGTAGTATGAGCACACCATATATTTACAGTAGGAATAGACG 132

Frrrrrrrrrrerrrrrrrerrrrrerr et e e e e e e e
Sbjct 61  CAATTGGATTATTAGGATTTGTAGTATGAGCTCACCATATATTTACAGTAGGAATAGATG 120

Query 133 TAGACACACGAGCATATTTTACATCAGCAACTATAATTATTGCAGTGCCTACAGGAATTA 192

Frrrrrrrrrrer rrrrrrrrrrrerrrrrr e e e e e e e e e e
Sbjct 121 TAGACACACGAGCTTATTTTACATCAGCAACTATAATTATTGCAGTGCCTACAGGAATTA 180

Query 193 AAATTTTTTCTTGATTAGCAACATTACACGGATCACAAATATCTTACAGACCATCTCTAT 252

Frrrrrrrrrrerrrrrrrrrrrrrerrrrrr e e e e e e e e e
Sbjct 181 AAATTTTTTCTTGATTAGCAACATTACACGGATCACAAATATCTTACAGACCATCTCTAT 240
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Query 253 TATGAGCACTAGGATTTGTATTTTTATTTACAGTTGGGGGTTTAACTGGAGTAGTATTAG 312

FErrrrrrerrrr e e e e e e e e e e e e e e e e
Sbjct 241 TATGAGCACTAGGATTTGTATTTTTATTTACAGTTGGGGGTTTAACTGGAGTAGTATTAG 300

Query 313 CTAATTCCTCAATTGATATTATTTTACATGATACATATTATGTAGTAGCTCACTTCCACT 372
FEEEErr e e e e e e e e e e e e e e e e e e e e
Sbjct 301 CTAATTCCTCAATTGATATTATTTTACATGATACATATTATGTAGTAGCTCACTTCCACT 360
Query 373 ATGTACTATCAATAGGGGCAGTATTTGCAATTTTAGGGGGATTTATTCAATGattcccat 432
FEEEEEE e e e e e e e e e e e e e e e e e e e e
Sbjct 361 ATGTACTATCAATAGGGGCAGTATTTIGCAATTTTAGGGGGATTTATTCAATGATTCCCAT 420

Query 433 tatttacaggattaacattaaattctaaattattaaaaatccaatttattattatattTG 492

Sbjct 421 TATTTACAGGATTAACATTAAATTCTAAATTATTAAAAATCCAATTTATTATTATATTITG 480

Query 493 TAGGAGTAAATTTAACATTTTTCCCGCAACATTTCCTAGGATTAAGAGGAATACCTCGAC 552

Sbjct 481 TAGGAGTAAATTTAACATTTTTCCCGCAACATTTCCTAGGATTAAGAGGAATACCTCGAC 540

Query 553 GATATTCTGATTATCCGGACGCATATACTTCATGAAATGTAATCTCATCTATAGGATCAA 612

Sbjct 541 GATATTCTGATTATCCGGACGCATATACTTCATGAAATGTAATCTCATCTATAGGATCAA 600

Query 613 CAatttcatttattggtgtattaatatttatttatattatttgagaagcatatatttCCC 672

FErrrrrrrr e e e e e e e e e e e e e e e e e e e
Sbjct 601 CAATTITCATTTATTGGTGTATTAATATTTATTTATATTATTTGAGAAGCATATATTTCCC 660

Query 673 AACGAATAGTAATTTTTTCCAATAGAATATCTACAT 708

FEEEEEE e e e e e e e e e
Sbjct 661 AACGAATAGTAATTTITTTCCAATAGAATATCTACAT 696

59



4. BULGULAR VE TARTISMA

4.3.9. Hydroporus discretus (Fairmaire ve Brisout, 1859)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroporus discretus

benzerlik orani % 98 olarak bulunmustur.

I mm

Sekil 4.12. Hydroporus discretus (Fairmaire ve Brisout, 1859)

Incelenen Ornekler ve Yasama Alanlari: Oreklerimiz yiiksek rakimili dag
derelerinden ve zemini kumlu birikintilerden toplanmustir. 14, B4; 333, B6; 533,
499, B9; 244,299, B10; 483, 1199, B29; 14, B30; 7443, 422, D19; 5843, 429,
D20; 13,299, D21 (Cizelge 3.1.).
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Cizelge 4.9. Hydroporus discretus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

CACCCAGAAGTTTATATTCTAATTTTACCTGGATTTGGAATAATTTCCCACA
TTATTAGACAAGAAAGAGGGAAAAGGGAAACTTTTGGATCTTTAGGTATAA
TTTATGCTATATTAGCTATTGGTTTATTAGGATTCGTAGTATGAGCTCATCAT
ATATTTACTGTTGGAATAGATGTTGATACTCGAGCATATTTTACTTCAGCAA
CTATAATTATTGCTGTACCTACAGGAATTAAAATTTTTTCGTGATTAGCAAC
CCTTCATGGTTCTCAAATTTCTTATAGACCCTCATTACTATGAGCCCTAGGTT
TCGTATTTTTATTTACTGTAGGTGGATTAACAGGTGTTGTTCTTGCAAATTCA
TCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCCCATTTCCACTA
TGTTTTATCTATAGGAGCTGTATTTGCTATTTTAGCAGGATTTATTCAATGAT
TCCCCCTTTTTACAGGAATTTCTTTAAATTCAAACTTATTAAAAATTCAATTT
ATTATTATATTTATTGGAGTAAATTTAACATTTTTCCCCCAACATTTTCTTGG
ATTAAGAGGAATACCCCGCCGATATTCTGATTATCCGGATGCATATACATCA
TGAAATGTAATTTCCTCTATTGGATCAACAATTTCATTTATTGGAATTTTAAT
ATTAATTTATATTATTTGAGAGGCATTTATCTCACAACGTATAGTAATTTTTT
CTAATCAAATACCAACTTCTATTGAATGATTTCAAAAATTTCCTCCAGCAGA
ACATAGATATTCTGAATTACCAATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Hydroporus discretus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1441 bits(780) 0.0 810/825(98%) 0/825(0%) Plus/Plus

Query 1 CACCCAGAAGTTTATATTCTAATTTTACCTGGATTTGGAATAATTTCCCACATTATTAGA 60

FErrrrrrrrrrerr et rr et e terr e et e e e e e e e
Sbjct 2 CACCCAGAAGTTTATATTCTAATTTTACCCGGATTTGGAATAATTTCCCACATTATTAGA 61

Query 61 CAAGAAAGAGGGAAAAGGGAAACTTTTGGATCTTTAGGTATAATTTATGCTATATTAGCT 120

Lrerrrrreer o rrrrrrrrrrrrrrrrrr e e e e e
Sbjct 62  CAAGAAAGAGGAAAGAAGGAAACTTTTGGATCTTTAGGTATAATTTATGCTATATTAGCT 121

Query 121 ATTGGTTTATTAGGATTCGTAGTATGAGCTCATCATATATTTACTGTTGGAATAGATGTT 180

Crrrrrrreerrrrrer rerrrrrrrr e e et e et e e e
Sbjct 122 ATTGGTTTATTAGGATTTGTAGTATGAGCTCATCATATATTTACTGITGGAATAGATGTT 181

Query 181 GATACTCGAGCATATTTTACTTCAGCAACTATAATTATTGCTGTACCTACAGGAATTAAA 240

Crrrrrrrerrrrrrerrrrrrrrrrrrrrrrrrr e et et
Sbjct 182 GATACTCGAGCATATTTTACTTCAGCAACTATAATTATTGCTGTACCCACAGGAATTAAA 241
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

241

242

301

302

361

362

421

422

481

482

541

542

601

602

661

662

721

722

781

782

ATTTTTTCGTGATTAGCAACCCTTCATGGTTCTCAAATTTCTTATAGACCCTCATTACTA

FErrrerr rrrerrrerrrrrrrrrrrrrrrerr e e e e e e e
ATTTTTTCATGATTAGCAACCCTTCATGGITCTCAAATTTCTTATAGACCCTCATTACTA

TGAGCCCTAGGTTTCGTATTTTTATTTACTGTAGGTGGATTAACAGGTGTTGTTCTTGCA

Frrrrrrrrerrerrrerrrrrrrrrrrrrr e rrrrrr e rrr e e
TGAGCCCTAGGTTTCGTATTTTTATTTACTGTGGGTGGATTGACAGGTGTTGTTCTTGCA

AATTCATCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCCCATTTCCACTAT

Ferrrrrrrerrrrrrrrerrrrrrrrrr e rr e e e e e ey
AATTCATCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCCCATTTCCACTAT

GTTTTATCTATAGGAGCTGTATTTGCTATTTTAGCAGGATTTATTCAATGATTCCCCCLL

Ferrrrrrrer rrrrrrrrrrrrrerrr et rrrr e e e e e
GTTTTATCTATGGGAGCTGTATTTGCTATTTTGGCAGGATTTATTCAATGATTCCCCCTT

tttacaggaatttctttaaattcaaacttattaaaaattcaatttattattatatttatt

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e
TTTACAGGAATTTCTTTAAATTCAAACTTATTAAAAATTCAATTTATTATTATATTTATT

ggagtaaatttaacatttttCCCCCAACATTTTCTTGGATTAAGAGGAATACCCCGCCGA

Frerrrrrrerrerrrerrrrrrrrrrrrrrrrrr et rer e e e e
GGAGTAAATTTAACATTTTTCCCCCAACATTTTCTTGGGTTAAGAGGAATACCCCGCCGA

TATTCTGATTATCCGGATGCATATACATCATGAAATGTAATTTCCTCTATTGGATCAACA

Frrrrrrrrer re o rrrrrrrrrrrrrrrr e e e e e e e e e
TATTCTGATTACCCAGATGCATATACATCATGAAATGTAATTTCCTCTATTGGATCAACA

ATTTCATTTATTGGAATTTTAATATTAATTTATATTATTTGAGAGGCATTTATCTCACAA

Frrrrerrrerrerrrerrrrrrrrrrrrrrrrrrrrrr et e e
ATTTCATTTATTGGAATTTTAATATTAATTTATATTATTTGAGAAGCATTTATCTCACAA

CGTATAGTAATTTTTTCTAATCAAATACCAACTTCTATTGAATGATTTCAAAAATTTCCT

Frrrrrrrrerrerrrrrrrrrrrrrr e e e e e e e e e e
CGTATAGTAATTTTTTCTAATCAAATACCAACTTCTATTGAATGATTTCAAAAATTTCCT

CCAGCAGAACATAGATATTCTGAATTACCAATATTATCTAATTTC 825

FEEEEErrrrr e e e et r e e e e e
CCAGCAGAACATAGATATTCTGAATTACCAATATTATCTAATTIC 826
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4.3.10. Hydroporus palustris (Linnaeus, 1761)
Elde edilen sekans sonuclart neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroporus palustris

benzerlik oran1 % 97 olarak bulunmustur.

I mm

Sekil 4.13. Hydroporus palustris (Linnaeus, 1761)
incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, durgun ve vejetasyonlu
sulardan yakalanmistir. 333, B21; 19, B29; 13, 19, D14; 283, 299, D23; 12, D24;
343,299, D25; 19, D35 (Cizelge 3.1.).
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Cizelge 4.10. Hydroporus palustris 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

TCACCCAGAAGTTTATATTTTAATTTTACCCGGATTTGGTATAATTTCCCATA
TTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGGTCTTTAGGAATAA
TTTATGCTATATTAGCTATTGGACTATTAGGATTTGTTGTTTGAGCACACCAT
ATATTTACAGTTGGAATAGATGTTGATACTCGAGCATATTTTACTTCAGCAA
CTATAATTATTGCCGTACCAACCGGAATTAAAATTTTCTCTTGATTAGCAAC
CTTACACGGATCCCAAATCTCCTATAGACCTTCTTTGTTATGGGCTTTAGGG
TTTGTATTCTTATTTACAGTTGGGGGATTAACTGGAGTAGTTTTAGCTAATTC
TTCTATTGATATTATTTTACATGATACTTATTATGTTGTTGCCCATTTTCATTA
TGTTTTATCAATAGGGGCTGTATTTGCTATTCTAGCTGGTTTTATTCAATGAT
TCCCTTTATTCACTGGTATTTCCCTTAATTCTAACCTATTAAAAATTCAATTT
ATTATTATATTTATCGGGGTAAATTTAACATTTTTTCCCCAACATTTTTTAGG
TCTTAGAGGTATACCCCGACGATATTCTGATTACCCTGATGCCTATACTTCTT
GAAATGTAATCTCCTCAATTGGGTCTACAATTTCATTTATCGGAGTTTTAAT
ATTAATTTATATTATTTGAGAAGCTTTTATTTCTCAACGTATAGTAATTTTTT
CTAACCAAATACCTACCTCTATTGAATGATTCCAAAAATTTCCCCCAGCAGA
ACATAGATATTCTGAATTACCTATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Hydroporus palustris referans dizilerle

karsilastirilmasi
Score Expect Identities Gaps Strand
1286 bits(696) 0.0 734/753(97%) 0/753(0%) Plus/Plus

Query 39 GTATAATTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGGTCTTTAG 98

Errrrrrrrrrrrrrrr e e e et e et e e et e e e e e e e
Sbjct 1 GTATAATTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTITTGGGTCITTAG 60

Query 99 GAATAATTTATGCTATATTAGCTATTGGACTATTAGGATTTGTTGTTTGAGCACACCATA 158

Lerrrrrrrrrrrrreerrrrrrerrrrrrerrrrrrrrr e e e e
Sbjct 61  GAATAATTTATGCTATATTAGCTATTGGACTATTAGGATTTIGTTGTTTGAGCACACCATA 120

Query 159 TATTTACAGTTGGAATAGATGTTGATACTCGAGCATATTTTACTTCAGCAACTATAATTA 218

Errrrrrrrrrrrrrrrrerr e e e e et et e e e rrr e
Sbjct 121 TATTTACAGITGGAATAGATGTTGATACTCGAGCATATTTTACTTCAGCTACTATAATTA 180

Query 219 TTGCCGTACCAACCGGAATTAAAATTTTCTCTTGATTAGCAACCTTACACGGATCCCAAA 278

PEErrrrrrrrr rerrrrrrrerrrr rerrr e et e e e
Sbjct 181 TTGCTGTACCAACTGGAATTAAAATTTTTTCTTGATTAGCAACCTTACACGGATCCCAAA 240
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Query 279 TCTCCTATAGACCTTCTTTGTTATGGGCTTTAGGGTTTGTATTCTTATTTACAGTTGGGG 338

Frrrrrrrrrrrerrrerrr e e rrerreer rrrrrrr e e e e e
Sbjct 241 TCICCTATAGACCTTCTITGTTATGAGCTTITAGGATTTGTATTCTTATTTACAGTTGGAG 300

Query 339 GATTAACTGGAGTAGTTTTAGCTAATTCTTCTATTGATATTATTTTACATGATACTTATT 398

FErrrer rererrrrrrr e rerrrrr e e e e e e e e e e e
Sbjct 301 GATTAACCGGGGTAGITTTAGCCAATTCTTCTATTGATATTATTTTACATGATACTTATT 360

Query 399 ATGTTGTTGCCCATTTTCATTATGTTTTATCAATAGGGGCTGTATTTGCTATTCTAGCTG 458

Lrrrrrrrerrrrrrererrrrrrerrrrrrrrrr e et e e e
Sbjct 361 ATGTTGTTGCCCATTTTCATTATGTTTTATCAATAGGGGCTGTATTTGCTATTCTAGCCG 420

Query 459 GTTTTATTCAATGATTCCCTTTATTCACTGGTATTTCCCTTAATTCTAACCTATTAAAAA 518

Lrrrrrrrerrrrrrererrrrrrerrrrrrrrrr et rr e
Sbjct 421 GTTTTATTCAATGATTCCCTTTATTCACTGGTATTTCCCTAAATTCTAACCTATTAAAAA 480

Query 519 TTCAatttattattatatttatcggggtaaatttaacattttttccccaacattttttaG 578

Lrrrrrrreerrrrreeerr et ee rrrrrrrrr e e e ey
Sbjct 481 TTCAATTTATTATTATATTTATTGGAGTAAATTTAACATTTTTTCCCCAACATTTTTTAG 540

Query 579 GTCTTAGAGGTATACCCCGACGATATTCTGATTACCCTGATGCCTATACTTCTTGAAATG 638

Frrrrrrrrr rerrrerrr e e e rrrrerr e e e e e e e e
Sbjct 541 GTCTTAGAGGCATACCCCGACGATATTCTGATTACCCTGATGCCTATACTTCCTGARATG 600

Query 639 TAATCTCCTCAATTGGGTCTACAATTTCATTTATCGGAGTTTTAATATTAATTTATATTA 698

Lrrrrrrrerrrrrrreerrrrrrerrrrrrrrr et e et e e e
Sbjct 601 TAATCTCCTICAATTGGGTCTACAATTTCATTTATCGGAGTTTTAATATTAATTTATATTA 660

Query 699 TTTGAGAAGCTTTTATTTCTCAACGTATAGTAATTTTTTCTAACCAAATACCTACCTCTA 758

Crrrrrrrrerrrrrererr et rerrrrrrrrrr e et rrerrr e
Sbjct 661 TTTGAGAAGCTTTTATTTCTCAGCGTATAGTAATTTTTTICTAATCAAATACCTACCTCTA 720

Query 759 TTGAATGATTCCAAAAATTTCCCCCAGCAGAAC 791

FEETEEEEErr e et e el
Sbjct 721 TTGAATGATTCCAAAAATTTCCCCCTGCAGAAC 753
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4.3.11. Hydroporus planus (Fabricius, 1782)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroporus planus

benzerlik orani % 99 olarak bulunmustur.

Sekil 4.14. Hydroporus planus (Fabricius, 1782)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz dere, akarsu, gol ve gesitli
durgun su birikintilerinden toplanmistir. 13, 19, B1; 14, B4; 283, B7; 322, B11; 14,
B14; 433,792, B17; 2843, 399, B22; 18, B25; 2843, 492, B27; 343, B31; 644,
799, B35; 16443, 492,B36; 433, 1199, B39; 19, D4; 18, 19, D5; 644, 392, DS;
244,492, D11; 14, D13; 18, D15; 229, D19; 138, 12, D26; 14, 399, D28; 434,
399,D34; 14, D38; 229, D41 (Cizelge 3.1.).

66



Ramazan UZEN

Cizelge 4.11. Hydroporus planus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

CACCCTGAAGTATATATTCTTATTTTACCGGGATTTGGTATAATTTCCCATAT
TATTAGTCAAGAAAGAGGAAAAAAGGAAACTTTTGGATCCCTAGGAATAAT
TTATGCTATATTAGCAATTGGTTTATTAGGATTTGTAGTTTGAGCCCATCAC
ATATTTACTGTTGGAATAGACGTAGATACCCGGGCATATTTTACTTCAGCAA
CTATAATTATTGCTGTACCTACAGGAATTAAAATTTTTTCCTGATTGGCAAC
CCTTCACGGATCTCAAATTTCATATAGACCATCTTTATTATGAGCTTTAGGTT
TTGTATTTTTATTTACAGTAGGGGGATTAACGGGAGTTGTTCTTGCTAATTCC
TCAATTGATATTATTCTACATGATACTTATTATGTAGTTGCTCATTTTCACTA
TGTTCTTTCTATAGGAGCTGTATTTGCTATTTTAGCCGGATTTATTCAGTGAT
TTCCACTTTTTACAGGAATTTCCCTAAACTCAAATTTATTAAAAATTCAATTT
ATTATTATATTTATTGGAGTAAATTTAACATTTTTTCCCCAACATTTTTTAGG
ATTAAGAGGTATACCTCGCCGATATTCAGATTACCCTGATGCATATACATCA
TGAAATGTAATTTCTTCAATTGGGTCAACAATTTCTTTTATTGGAATTTTATT
ATTAATTTATATTATCTGAGAAGCTTTTATTTCCCAACGTATAGTAATTTTTT
CTAATCAAATACCTACTTCAATTGAATGATTCCAAAAATTCCCACCAGCAGA
GCATAGATACTCCGAACTACCTATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Hydroporus planus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1519 bits(822) 0.0 824/825(99%) 0/825(0%) Plus/Plus

Query 1 CACCCTGAAGTATATATTCTTATTTTACCGGGATTTGGTATAATTTCCCATATTATTAGT 60

FEErrrrrrrrrrrr et er e et e e e e e e e e e e e
Sbjct 2 CACCCTGAAGTATATATTCTTATTTTACCGGGATTTGGTATAATTTCCCATATTATTAGT 61

Query 61 CAAGAAAGAGGAAAAAAGGAAACTTTTGGATCCCTAGGAATAATTTATGCTATATTAGCA 120

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 62  CAAGAAAGAGGAAAAAAGGAAACTTTTGGATCCCTAGGAATAATTTATGCTATATTAGCA 121

Query 121 ATTGGTTTATTAGGATTTGTAGTTTGAGCCCATCACATATTTACTGTTGGAATAGACGTA 180

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 122 ATTGGTTTATTAGGATTTGTAGTTTGAGCCCATCACATATTTACTGITGGAATAGACGTA 181

Query 181 GATACCCGGGCATATTTTACTTCAGCAACTATAATTATTGCTGTACCTACAGGAATTAAA 240

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 182 GATACCCGGGCATATTTTACTTCAGCAACTATAATTATTIGCTGTACCTACAGGAATTAAA 241
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ATTTTTTCCTGATTGGCAACCCTTCACGGATCTCAAATTTCATATAGACCATCTTTATTA

Frrrrrrrrerrrrrrrrerrrrrrrrrrrrrrrrr e e e e e e e
ATTTTTTCCTGATTGGCAACCCTTCACGGATCTCAAATTTCATATAGACCATCTTTATTA

TGAGCTTTAGGTTTTGTATTTTTATTTACAGTAGGGGGATTAACGGGAGTTGTTCTTGCT

Ferrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e
TGAGCTTTAGGTTTTGTATTTTTATTTACAGTAGGGGGATTAACGGGAGTTGTTCTTGCT

AATTCCTCAATTGATATTATTCTACATGATACTTATTATGTAGTTGCTCATTTTCACTAT
Frrrrerreerrerrrerrrrrrrrrrrerr e e e e e e e e
AATTCCTCAATTGATATTATTCTACATGATACTTATTATGTAGTTGCTCATTTTCACTAT
GTTCTTTCTATAGGAGCTGTATTTGCTATTTTAGCCGGATTTATTCAGTGATTTCCACTT
FEEErrrrrrr et e e e e e e e e e e e e e e
GTTCTTTCTATAGGAGCTGTATTTGCTATTTTAGCCGGATTTATTCAGTGATTTCCACTT

TTTACAGGAATTTCCCTAAACTCaaatttattaaaaattcaatttattattatatttatt

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e
TTTACAGGAATTTCCCTAAACTCAAATTTATTAAAAATTCAATTTATTATTATATTTATT

ggagtaaatttaacattttttccccaacattttttaggattaAGAGGTATACCTCGCCGA

Frrrrrrrrerrerrrrrrrrrrrrrr e e e e e e e e e e e
GGAGTAAATTTAACATTTTTTCCCCAACATTTTTTAGGATTAAGAGGTATACCTCGCCGA

TATTCAGATTACCCTGATGCATATACATCATGAAATGTAATTTCTTCAATTGGGTCAACA

Frrrrrrrrerrerrrrrrrrrrrrrr e e e e e e e e e e e
TATTCAGATTACCCTGATGCATATACATCATGAAATGTAATTTCTTCAATTGGGTCAACA

atttcttttattggaattttattattaatttatattatctgagaagcttttatttCCCAA

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e e
ATTTCTTTTATTGGAATTTTATTATTAATTTATATTATCTGAGAAGCTTTTATTTCCCAA

CGTATAGTAATTTTTTCTAATCAAATACCTACTTCAATTGAATGATTCCAAAAATTCCCA

Frrrrerrrerrerrrerrrrrrrrrr e e e e e e e e e e e
CGTATAGTAATTTTTTCTAATCAAATACCTACTTCAATTGAATGATTCCAAAAATTCCCA

CCAGCAGAGCATAGATACTCCGAACTACCTATATTATCTAATTTC 825

FEEErErr rrrrrr e e e e e e e e e e
CCAGCAGAACATAGATACTCCGAACTACCTATATTATCTAATTIC 826
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4.3.12. Hydroporus pubescens (Gyllenhal, 1808)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi

(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroporus pubencens

benzerlik oran1 % 99 olarak bulunmustur.

1 mm

Sekil 4.15. Hydroporus pubescens (Gyllenhal, 1808)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, az vejetasyonlu gesitli durgun
su birikintilerinden toplanmustir. 533,299, B2; 283,492, B4; 14, B5; 744, 1499,
B9; 1383, 1799, B10; 584, 292, B12; 2443, 3992, Bl6; 334, 299, B17; 284,
B18; 544,399, B21;19,B22; 19, B29; 19, B31; 643, 792, B33; 243, B37; 844,
12929,D1; 18, D3;244,3929,D5; 299, D8; 14,19, D10; 12, D11; 14,299, D17,
13, 12, DIS; 63, 422, D19; 14, D23; 399, D26; 783, 392, D27; 844, 222,
D30; 943,599, D33; 13, 19, D41 (Cizelge 3.1.).
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Cizelge 4.12. Hydroporus pubencens 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

CACCCAGAAGTATATATTTTAATTTTACCAGGATTTGGTATAATTTCCCATA
TTATTAGACAGGAAAGAGGAAAAAAGGAAACTTTTGGGTCTTTAGGGATAA
TTTATGCTATATTAGCAATTGGTCTATTAGGATTTGTAGTTTGAGCTCACCAT
ATATTTACTGTTGGAATAGATGTTGATACTCGAGCATATTTTACCTCAGCAA
CTATAATTATTGCCGTCCCTACAGGAATTAAAATTTTTTCCTGATTAGCAAC
TCTTCATGGATCTCAAATTTCTTACAGACCATCTTTATTATGAGCTCTTGGTT
TTGTATTTTTATTTACCGTAGGGGGATTAACAGGTGTTGTACTTGCTAATTCA
TCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCACATTTCCATTA
TGTTTTATCTATAGGGGCCGTATTTGCTATTTTAGCGGGATTTATTCAATGAT
TCCCACTTTTTACTGGAATTTCCCTAAATTCAAATTTATTAAAAATTCAATTT
ATTATTATATTTATTGGAGTAAATTTAACCTTTTTTCCCCAACATTTTCTAGG
ATTAAGAGGGATACCACGACGATATTCTGATTATCCAGATGCATATACTTCA
TGAAATGTTATTTCTTCTATTGGTTCTACAATTTCATTTATTGGAATTTTAAT
ATTAATTTATATTATTTGAGAAGCATTTATTTCTCAACGAATAGTAATTTTTT
CTAATCAAATGCCTACTTCTATTGAATGATTCCAAAAATTTCCCCCAGCAGA
ACATAGATATTCTGAATTACCTATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Hydroporus pubencens referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1463 bits(792) 0.0 812/822(99%) 0/822(0%) Plus/Plus

Query 4 CCAGAAGTATATATTTTAATTTTACCAGGATTTGGTATAATTTCCCATATTATTAGACAG 63

et e e e e et e e e e e e e e e e e
Sbjct 1 CCGGAAGTATATATTTTAATTTTACCAGGATTTGGTATAATTTCCCATATTATTAGACAG 60

Query 64 GAAAGAGGAAAAAAGGAAACTTTTGGGTCTTTAGGGATAATTTATGCTATATTAGCAATT 123

Lerrrrrerrr et reerrrrrreer rrrerrr e rr e e e e
Sbjct 61  GAAAGAGGAAAAAGGGAAACTTTTGGATCTTTAGGGATAATTTATGCTATATTAGCAATT 120

Query 124 GGTCTATTAGGATTTGTAGTTTGAGCTCACCATATATTTACTGTTGGAATAGATGTTGAT 183

PErrrrrrrrrrrrrrrrrrrrrerrrrrre et e et rr e
Sbjct 121 GGTCTATTAGGATTTGTAGTTTGAGCTCACCATATATTTACTGTTGGAATAGATGTTGAT 180

Query 184 ACTCGAGCATATTTTACCTCAGCAACTATAATTATTGCCGTCCCTACAGGAATTAAAATT 243

PErrrrrrrrrrrrrerrrrrrrerrrrrrer et rr e e e
Sbjct 181 ACTCGAGCATATTTTACCTCAGCAACTATAATTATTGCCGTCCCTACAGGAATTAAAATT 240
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Query 244 TTTTCCTGATTAGCAACTCTTCATGGATCTCAAATTTCTTACAGACCATCTTTATTATGA 303

Lrrrrrrrerrrrrrrerrrrrrrrrrrrrrrerrrrreer rrrrr e rrr e
Sbjct 241 TTTTCCTGATTAGCAACTCTTCATGGATCTCAAATTTCTTATAGACCATCCTTATTATGA 300

Query 304 GCTCTTGGTTTTGTATTTTTATTTACCGTAGGGGGATTAACAGGTGTTGTACTTGCTAAT 363

Lrrrrrrrrerrrrrreerrrrrrrrrr et e et e e e
Sbjct 301 GCTCTTGGTTTTGTATTTTTATTTACCGTAGGAGGATTAACAGGTGTTGTACTTGCTAAT 360

Query 364 TCATCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCACATTTCCATTATGTT 423

Frrrrrrrrrrrrrrr et et e e et e e e et e e e e e e e
Sbjct 361 TCATCAATTGATATTATTCTTCATGATACTTATTATGTAGTAGCACATTTCCATTATGTT 420

Query 424 TTATCTATAGGGGCCGTATTTGCTATTTTAGCGGGATTTATTCAATGATTCCCACttttt 483

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e
Sbjct 421 TTATCTATAGGGGCCGTATTTGCTATTTTAGCGGGATTTATTCAATGATTTCCACTITTT 480

Query 484 actggaatttccctaaattcaaatttattaaaaattcaatttattattatatttattgga 543

FEErrrrrrrrrrrr et e e e e e e e e e e et e e e
Sbjct 481 ACTIGGAATTTCCCTAAATTCAAATTTATTAAAAATTCAATTTATTATTATATTITATIGGG 540

Query 544 gtaaatttaaccttttttCCCCAACATTTTCTAGGATTAAGAGGGATACCACGACGATAT 603

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 541 GTAAATTTAACCTTTTTTCCCCAACATTTTCTAGGATTAAGAGGGATACCACGACGATAT 600

Query 604 TCTGATTATCCAGATGCATATACTTCATGAAATGttatttcttctattggttctacaatt 663

FErrrrrrrrrrerr et er e e e e e e e e e e e e e e
Sbjct 601 TCIGATTATCCAGATGCATATACTTCATGAAATGTTATTTCTTCTATTGGTTCAACAATT 660

Query 664 tcatttattggaattttaatattaatttatattatttgagaagcatttatttCTCAACGA 723

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 661 TCATTTATTGGAATTTTAATATTAATTTATATTATTTGAGAAGCATTTATTTCTCAACGA 720

Query 724 ATAGTAATTTTTTCTAATCAAATGCCTACTTCTATTGAATGATTCCAAAAATTTCCCCCA 783

FErrrrrr rrrerr et er e e e e e e e e e e e e e
Sbjct 721 ATAGTAATCTTTTCTAATCAAATGCCTACTTCTATTGAATGATTCCAAAAATTTCCCCCA 780

Query 784 GCAGAACATAGATATTCTGAATTACCTATATTATCTAATTTC 825

CEErrrrrrrrr e rrr e e e et
Sbjct 781 GCAGAACATAGATATTCTGAATTACCTATATTATCTAATTTC 822
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4.3.13. Hydroporus tessellatus (Drapiez, 1819)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Hydroporus tesellatus

benzerlik orani % 98 olarak bulunmustur.

.

Sekil 4.16. Hydroporus tessellatus (Drapiez, 1819)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz dere, birikinti, sulama kanali
ve su gozelerinden yakalanmustir. 433, 399, B1; 744, 992, B2; 13, 299, B7; 14,
B20; 14, 19, B23; 14, B32; 19, B33; 14, D4; 14, D5; 14, 299, D7; 14, D12; 19,
D23:1Q, D32; 499, D34; 14, D35; 299, D42 (Cizelge 3.1.).
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Cizelge 4.13. Hydroporus tesellatus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

CATCCTGAAGTTTATATTCTAATTTTACCCGGATTCGGAATAATTTCCCATAT
TATTAGACAAGAAAGAGGAAAAAAGGAAACTTTCGGATCTTTGGGGATAAT
TTATGCTATGTTAGCTATTGGTTTACTAGGGTTTGTAGTATGAGCTCATCATA
TATTTACTGTAGGAATAGATGTAGATACTCGAGCATATTTCACCTCAGCAAC
TATAATTATTGCTGTACCAACGGGAATTAAGATTTTTTCTTGATTAGCCACT
CTTCATGGCTCCCAAATTTCATATAGACCCTCCTTATTATGAGCTTTAGGATT
TGTATTTTTATTTACAGTAGGGGGATTAACGGGAGTTGTACTTGCTAATTCT
TCGATTGATATTATTCTTCATGATACTTATTATGTAGTTGCACATTTCCACTA
TGTTCTATCTATAGGGGCTGTATTTGCTATTTTAGCCGGATTTATCCAATGAT
TTCCACTTTTTACAGGAATCTCTTTAAACTCTAATTTATTAAAAATTCAATTT
ATTATTATATTTATTGGGGTAAATTTAACATTTTTTCCTCAACATTTTCTAGG
ATTAAGAGGAATACCCCGCCGATATTCTGATTATCCAGATGCATATACATCG
TGAAATGTAATTTCTTCTATTGGATCAACAATTTCATTTATTGGAATTTTAAT
ATTAATTTATATTATTTGAGAGGCATTTATTTCACAACGAATAGTAATTTTTT
CCAACCAAATACCTACTTCTATTGAATGATTCCAAAAATTCCCTCCGGCAGA
ACATAGATATTCTGAATTACCAATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Hydroporus tesellatus referans dizilerle

karsilastirilmasi
Score Expect Identities Gaps Strand
1380 bits(747) 0.0 783/801(98%) 0/801(0%) Plus/Plus

Query 13 TATATTCTAATTTTACCCGGATTCGGAATAATTTCCCATATTATTAGACAAGAAAGAGGA 72

FErrrrrrrrrrerr et e e e e et e e e e e e e e e
Sbjct 1 TATATTCTAATTTTACCCGGATTCGGAATAATTTCCCATATTATTAGACAAGAAAGAGGG 60

Query 73 AAAAAGGAAACTTTCGGATCTTTGGGGATAATTTATGCTATGTTAGCTATTGGTTTACTA 132

e rrrrerrrrrreerrrrrrrrrrrrrrrrrrrr e et rrr e e e
Sbjct 61  AAAAGGGAAACTTTCGGATCTTTGGGGATAATTTATGCTATATTAGCTATTGGTTTACTA 120

Query 133 GGGTTTGTAGTATGAGCTCATCATATATTTACTGTAGGAATAGATGTAGATACTCGAGCA 192

Lrrrrrrrrerrrrrrrerrrrrrerrrrrrrrrrrrrrrrr e et
Sbjct 121 GGGTTTGTAGTATGAGCTCATCATATATTTACTGTAGGAATAGACGTGGATACTCGAGCA 180

Query 193 TATTTCACCTCAGCAACTATAATTATTGCTGTACCAACGGGAATTAAGATTTTTTCTTGA 252

Lerrr rreerrrrrrrerrrrrrrrrrrrrrr et e et e e e
Sbjct 181 TATTTTACCTCAGCAACTATAATTATTGCTGTACCAACGGGAATTAAGATTTTTTCTTGA 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

253

241

313

301

373

361

433

421

493

481

553

541

613

601

673

661

733

721

793

781

TTAGCCACTCTTCATGGCTCCCAAATTTCATATAGACCCTCCTTATTATGAGCTTTAGGA

FErrrrrrrrrrrr e e e e e e e e e e e e e e ey
TTGGCTACTCTTCATGGCTCCCAAATTTCATATAGACCCTCCTTATTATGAGCTTTAGGG

TTTGTATTTTTATTTACAGTAGGGGGATTAACGGGAGTTGTACTTGCTAATTCTTCGATT

Frrrrrrrrerrerrrerrrrrrrrrrrrrr e rrrrrr e rrr e e
TTTGTATTTTTATTTACAGTAGGGGGATTAACAGGAGTTGTTCTTGCTAATTCTTCGATT

GATATTATTCTTCATGATACTTATTATGTAGTTGCACATTTCCACTATGTTCTATCTATA

Ferrrrrrrrrrrrrrrrerrrrrrr rrrrrrrrr e e e e e rrrrnd
GATATTATTCTTCATGATACTTATTACGTAGTTGCACATTTCCACTATGTTCTGTCTATA

GGGGCTGTATTTGCTATTTTAGCCGGATTTATCCAATGATTTCCACTTTTTACAGGAATC

FEorrrrrrerrrrrrrrerrrr rerrrrrrrrrr e e e e e
GGAGCTGTATTTGCTATTTTAGCTGGATTTATCCAATGATTTCCACTTTTTACAGGAATC

TCtttaaactctaatttattaaaaattcaatttattattatatttattggggtaaattta

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e
TCTTTAAACTCTAATTTATTAAAAATTCAATTTATTATTATATTTATTGGGGTAAATTTA

acattttttcctcaacattttCTAGGATTAAGAGGAATACCCCGCCGATATTCTGATTAT

Frrrrrrrrerrerrrrrrrrrrrrrr e e e e e e e e e e e
ACATTTTTTCCTCAACATTTTCTAGGATTAAGAGGAATACCCCGCCGATATTCTGATTAT

CCAGATGCATATACATCGTGAAATGTAATTTCTTCTATTGGATCAACaatttcatttatt

Frerrrrrrerrerrrr rrrrrrrrrrrrrrrrr e e e e e e
CCAGATGCATATACATCATGAAATGTAATTTCTTCTATTGGATCAACAATTTCATTTATT

ggaattttaatattaatttatattatttgagaggcatttatttCACAACGAATAGTAATT

Frrrrrrrrerrerrrrrrrrrrrrrrrrrrrerr e et e e e
GGAATTTTAATATTAATTTATATTATTTGAGAGGCATTTATTTCGCAACGAATAGTAATT

TTTTCCAACCAAATACCTACTTCTATTGAATGATTCCAAAAATTCCCTCCGGCAGAACAT

FErrrerr rrrerrrrrrrrrrrrrr e e e e e e e e e e
TTTTCCAATCAAATACCTACTTCTATTGAATGATTCCAAAAATTCCCTCCGGCAGAACAT

AGATATTCTGAATTACCAATA 813

FEEEEEEErrr e
AGATATTCTGAATTACCAATA 801
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300

372

360

432

420

480

552

540

612

600

672

660

732

720

780
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4.3.14. Ilybius chalconatus (Panzer, 1796)
Elde edilen sekans sonuglar1 neticesinde Orneklerimizin COI gen dizilimi

(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Ilybius chalconatus

benzerlik oran1 % 99 olarak bulunmustur.

Sekil 4.17. Ilybius chalconatus (Panzer, 1796)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz birikintilerden, yavas akan
sulardan, akint1 ve nehirlerin durgun kisimlarindan yakalanmstir. 23, B3; 24, B15;
633,59%,B17; 14,299, B29; 19, B31; 843, 1199, B33; 14,19, D4; 383,299,
D10; 14,492, D12; 14, D28; 983, 799, D34 (Cizelge 3.1.).
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Cizelge 4.14. Ilybius chalconatus drneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

TTTCTCATATTATTAGCCAAGAAAGCGGAAAAAAGGAAACTTTTGGTTCGTT
AGGAATAATTTATGCTATATTAGCTATTGGATTACTTGGATTCGTAGTTTGA
GCTCATCATATATTTACTGTAGGAATAGATGTTGATACGCGAGCTTATTTTA
CATCAGCTACTATAATCATTGCTGTACCTACAGGTATTAAAATTTTTTCTTGA
TTAGCCACTCTTCATGGATCTCAGATTAGTTACAGTCCTTCATTATTATGAGC
TTTAGGGTTTGTTTTTTTATTTACAGTAGGAGGATTAACCGGAGTTGTTTTAG
CTAATTCATCAATTGACATTATTCTTCATGATACTTATTATGTAGTTGCACAT
TTCCATTATGTTCTCTCAATAGGAGCTGTATTTGCAATTTTAGCTGGATTTAT
TCAATGATTTCCTTTATTTACAGGATTAACTTTAAATTCAAAATTATTAACTA
TTCAATTTATTGTAATATTTTTCGGGGTTAATTTAACCTTTTTTCCTCAACAT
TTTCTAGGATTAAGAGGAATACCCCGACGATACTCTGACTATCCAGATGCTT
ATACTTCTTGAAATGTAATTTCATCAATTGGTTCAACAATTTCATTTATCGGA
ATTTTAATATTAATCTACATTATTTGAGAAGCATTTATTTCACAACGAATAG
TAATTTTTTCAAATCAAATATCTACATCTATTGAATGATTCCAAAAAT

(b) Orneklerimizin NBCI’dan alinan Ilybius chalconatus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1317 bits(713) 0.0 725/731(99%) 0/731(0%) Plus/Plus

Query 1 TTTCTCATATTATTAGCCAAGAAAGCGGAAAAAAGGAAACTTTTGGTTCGTTAGGAATAA 60

Errrrrrrrrrrrrr e e et e et e et e et e e e e e e e
Sbjct 1 TTTCTCATATTATTAGCCAAGAAAGCGGAAAAAAGGAAACTTTTGGTTCGTTAGGAATAA 60

Query 61 TTTATGCTATATTAGCTATTGGATTACTTGGATTCGTAGTTTGAGCTCATCATATATTTA 120

FErrrrrrrrrrrrrrrr e et e e e et e et e e e e e e e
Sbjct 61  TTTATGCTATATTAGCTATTGGATTACTTGGATTCGTAGTTTGAGCTCATCATATATITA 120

Query 121 CTGTAGGAATAGATGTTGATACGCGAGCTTATTTTACATCAGCTACTATAATCATTGCTG 180

PErrrrrrrrrrrrrrrrrrrrrerrrrrrerrr e ettt e et
Sbjct 121 CTGTAGGAATAGATGTTGATACGCGAGCTTATTTTACATCAGCTACTATAATCATIGCTG 180

Query 181 TACCTACAGGTATTAAAATTTTTTCTTGATTAGCCACTCTTCATGGATCTCAGATTAGTT 240

PErr rrrrrrrrrrerrrrrrrerrrrrre et e et e rr e
Sbjct 181 TACCCACAGGTATTAAAATTTTTTCTTGATTAGCCACTCTTCATGGATCTCAGATTAGTT 240
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Query 241 ACAGTCCTTCATTATTATGAGCTTTAGGGTTTGLLLLLLtATTTACAGTAGGAGGATTAA 300

Lrrrrrrrrerrrrrrerrrrrrrrrrrrrrrrrr e et e et e
Sbjct 241 ACAGTCCTTCATTATTATGAGCTTTAGGGTTTGTTTTTTTATTTACAGTAGGGGGATTAA 300

Query 301 CCGGAGTTGTTTTAGCTAATTCATCAATTGACATTATTCTTCATGATACTTATTATGTAG 360

Forrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrr e et e et
Sbjct 301 CTGGAGTTGTTTTAGCAAATTCATCAATTGACATTATTCTTCATGATACCTATTATGTAG 360

Query 361 TTGCACATTTCCATTATGTTCTCTCAATAGGAGCTGTATTTGCAATTTTAGCTGGATTTA 420

Frrrrrrrrrrrrrrr et et e e et e e e et e e e e e e e
Sbjct 361 TTGCACATTTCCATTATGTTCTCTCAATAGGAGCTGTATTTGCAATTTTAGCTGGATTTA 420

Query 421 TTCAATGATTTCCTTTATTTACAGGATTAACTTTAAATTCAAAATTATTAACTATTCAAT 480

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 421 TTCAATGATTTCCTTTATTTACAGGATTAACTTTAAATTCAAAATTATTAACTATTCAAT 480

Query 481 TTATTGTAATATTTTTCGGGGTTAATTTAACCTTTTTTCCTCAACATTTTCTAGGATTAA 540

FErrrrrrrrrrerr et er e e e e e e e e e e
Sbjct 481 TTATTGTAATATTTTTCGGGGITAATTTAACCTTITTTTCCTCAACATTTTCTAGGATTAA 540

Query 541 GAGGAATACCCCGACGATACTCTGACTATCCAGATGCTTATACTTCTTGAAATGTAATTT 600

FEErrrrrrrr et er e e et e e e e e e e e e e
Sbjct 541 GAGGAATACCCCGACGATACTCTGACTATCCAGATGCTTATACTTCTTGAAATGTAATTT 600

Query 601 CATCAATTGGTTCAACAATTTCATTTATCGGAATTTTAATATTAATCTACATTATTTGAG 660

FErrrrrrrrrrerr et er e e e e e e et e e e e e
Sbjct 601 CATCAATTGGTTCAACAATTTCATTTATCGGAATTTTAATATTAATCTACATTATTIGAG 660

Query 661 AAGCATTTATTTCACAACGAATAGTAATTTTTTCAAATCAAATATCTACATCTATTGAAT 720

Forrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 661 AGGCATTTATTTCACAACGAATAGTAATTTITTTCAAATCAAATATCTACATCTATTGAAT 720

Query 721 GATTCCAAAAA 731

FIEEEETErrd
Sbjct 721 GATTCCAAAAA 731
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4.3.15. Laccophilus minutus (Linnaeus, 1758)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Laccophilus minutus

benzerlik orani % 99 olarak bulunmustur.

Sekil 4.18. Laccophilus minutus (Linnaeus, 1758)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, temiz ve vejetasyonlu gol,
golet, dere, cay ve birikinti sulardan toplanmigtir. 13, 399, B2; 744, 1299, B3;
1434, 599, B6; 284, 699, B7; 443, 399, BY; 247, 899, B10; 243, 199, B11;
283,19,B12; 283,299, B16; 14, 19, B23; 14, 19, B24; 244, B26; 13, 19, B27,
1184, 12929, B29; 283, 292, B32; 244, 19, B33; 1584, 2329, B37; 1644,
2499, B38; 4443, 1099, B39; 444, 592, DI; 14, D2; 14, 12, D5; 14, 129, D6;
633, 499, D11; 13848, 492, D12; 14, D15; 14, 599, D19; 14, 19, D20; 434,
499, D22. 384, 12, D23; 15848, 1829, D25; 14, 12, D27; 6443, 429, D32; 244,
499, D33; 284, 19, D35; 18, D36; 14, 299, D38; 343, 422, D39; 844, 729,
D40; 433,599, D42; 643, 699, D45 (Cizelge 3.1.).
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Cizelge 4.15. Laccophilus minutus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

TTTCCCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCTC
TAGGAATAATTTATGCTATATTAGCTATTGGCTTATTAGGATTTGTAGTATG
AGCTCATCACATATTTACTGTAGGAATAGATGTTGATACTCGAGCTTATTTT
ACATCAGCAACTATAATTATTGCTGTTCCTACAGGAATTAAAATTTTTTCTT
GACTTGCTACTTTACATGGGTCTCAAATTAGATATAGACCTTCTCTATTATG
AGCATTAGGATTTGTATTTTTATTTACTGTCGGTGGATTAACAGGAGTAATT
TTAGCTAATTCATCTATTGATATTGTTCTTCATGATACTTATTATGTAGTTGC
TCATTTTCATTATGTTTTATCAATAGGAGCTGTATTTGCAATCCTAGCTGGAT
TTATTCAATGATTTCCTTTATTTACTGGATTAACTTTAAATTCTAAATTATTA
AAAATTCAATTTATTGTAATATTTGTTGGAGTAAATTTAACTTTTTTTCCACA
ACACTTTTTAGGATTAAGAGGAATACCACGTCGATATTCTGATTATCCAGAT
GCATATACTTCATGAAATGTAGTGTCTTCAATTGGTTCAATAATTTCTTTTAT
TGGAATTATTTTATTAATTTATATTATTTGAGAAAGTTTTATCTCTCAACGTT
TAGTAATTTTTTCAAATCATATACCTACATCAATTGAATGAATTCAAAAAT

(b) Orneklerimizin NBCI’dan alinan Laccophilus minutus referans dizilerle

karsilastirilmasi
Score Expect Identities Gaps Strand
1282 bits(694) 0.0 696/697(99%) 0/697(0%) Plus/Plus

Query 16 GACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCTCTAGGAATAATTTATGCTATATTAG 75

FErrrrrrrrrr et et et e e e e e e e e e e e e
Sbjct 1 GACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCTCTAGGAATAATTTATGCTATATTAG 60

Query 76 CTATTGGCTTATTAGGATTTGTAGTATGAGCTCATCACATATTTACTGTAGGAATAGATG 135

FErrrrrrrrrrerr et err e e e e eer et terr e e e e e
Sbjct 61  CTATTGGCTTATTAGGATTTGTAGTATGAGCTCATCATATATTTACTGTAGGAATAGATG 120

Query 136 TTGATACTCGAGCTTATTTTACATCAGCAACTATAATTATTGCTGTTCCTACAGGAATTA 195

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 121 TTGATACTCGAGCTTATTTTACATCAGCAACTATAATTATTGCTGTTCCTACAGGAATTA 180

Query 196 AAATTTTTTCTTGACTTGCTACTTTACATGGGTCTCAAATTAGATATAGACCTTCTCTAT 255

Lrrrrrrrrrrrrrrerrrrrrrrrrrr e e et r et e e
Sbjct 181 AAATTTTTTICTTGACTTGCTACTTTACATGGGTCTCAAATTAGATATAGACCTTICTCTAT 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

256

241

316

301

376

361

436

421

496

481

556

541

601

661

TATGAGCATTAGGATTTGTATTTTTATTTACTGTCGGTGGATTAACAGGAGTAATTTTAG

Frrrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e e
TATGAGCATTAGGATTTGTATTTTTATTTACTGTCGGTGGATTAACAGGAGTAATTTTAG

CTAATTCATCTATTGATATTGTTCTTCATGATACTTATTATGTAGTTGCTCATTTTCATT

Ferrrrrrerrrrrrrrrerrrrrrrrrr e rr e e e e e e
CTAATTCATCTATTGATATTGTTCTTCATGATACTTATTATGTAGTTGCTCATTTTCATT

ATGTTTTATCAATAGGAGCTGTATTTGCAATCCTAGCTGGATTTATTCAATGATTTCCTT

Frrrrerreerrerrrerrrrrrrrrrrerr e e e e e e e e
ATGTTTTATCAATAGGAGCTGTATTTGCAATCCTAGCTGGATTTATTCAATGATTTCCTT

TATTTACTGGATTAACTTTAAATTCTAAATTATTAAAAATTCAATTTATTGTAATATTTG

Frrrrerrrerrerrreerrrrrrrrrrerr e e e e e e e e
TATTTACTGGATTAACTTTAAATTCTAAATTATTAAAAATTCAATTTATTGTAATATTTG

TTGGAGTAAATTTAACTTTTTTTCCACAACACTTTTTAGGATTAAGAGGAATACCACGTC

Frrrrerrrerrerrrrerrrrrrrrrrrrr e et e e e e e e
TTGGAGTAAATTTAACTTITTTTCCACAACACTTTTTAGGATTAAGAGGAATACCACGTC

GATATTCTGATTATCCAGATGCATATACTTCATGAAATGTAGTGTCTTCAATTGGTTCAA

Frrrrerrrerrerrrerrrrrrrrrrrrrr e et e e e e e e
GATATTCTGATTATCCAGATGCATATACTTCATGAAATGTAGTGTCTTCAATTGGTITCAA

TAATTTCTTTTATTGGAATTATTTTATTAATTTATATTATTTGAGAAAGTTTTATCTCTC

Frrrrrrrrerrrrrrerrrrrrrerrrrrr e e e e e e e e e
TAATTTCTTTTATTGGAATTATTTTATTAATTTATATTATTTGAGAAAGT TTTATCTCTC

AACGTTTAGTAATTTTTTCAAATCATATACCTACATC 712

FEEEEErrrrr et e e e e e
AACGTTTAGTAATTTTTTCAAATCATATACCTACATC 697
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4.3.16. Laccophilus poecilus (Klug, 1834)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan (Cizelge-b) dizilerin Laccophilus poecilus benzerlik

orant % 99 olarak bulunmustur.

Sekil 4.19. Laccophilus poecilus (Klug, 1834)

incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, temiz ve vejetasyonlu

sulardan toplanmistir. 24'J, 399, D22; 643, 599, D24; 13, 19, D25 (Cizelge 3.1.).
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Cizelge 4.16. Laccophilus poecilus 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

AATAATTTCTCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGG
ATCATTAGGAATAATTTATGCAATATTAGCTATTGGTTTATTAGGATTTGTG
GTATGAGCTCATCATATATTTACAGTAGGAATAGATGTTGATACACGAGCTT
ATTTTACTTCTGCAACTATAATTATTGCTGTTCCTACAGGAATTAAAATTTTT
TCTTGACTTGCAACTTTACATGGATCTCAAATTAGATATAGACCCTCATTAT
TATGAGCTCTTGGTTTTGTATTTTTATTTACAGTAGGTGGATTAACTGGAGTT
GTATTAGCTAATTCTTCAATTGATATTATTCTTCATGATACATATTATGTAGT
TGCTCATTTTCACTATGTATTGTCTATAGGAGCAGTATTTGCTATTTTAGCGG
GTTTTATTCAATGATTCCCTTTATTTACAGGAATTTCATTAAATTCTAAGCTC
TTAAAAATTCATTTTATTATTATATTTATAGGAGTAAATTTAACATTTTTTCC
TCAACATTTTCTCGGATTAAGAGGTATGCCACGACGATATTCTGATTATCCA
GATGCTTATACATCTTGAAATGTTATTTCTTCTATTGGATCTATAATATCATT
TATTGGAGTTTTATTCTTTATTTATATTATTTGAGAAGCTTTTATTTCTCAAC
GATTAATTATTTTTTCTAATCAAATATCATCTTCAATTGAATGAATTCAAAA
A

(b) Orneklerimizin NBCI’dan alinan Laccophilus poecilus referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1338 bits(724) 0.0 732/736(99%) 0/736(0%) Plus/Plus

Query 1 AATAATTTCTCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCATTAGG 60

Errrrrrrrrrrrrrrr e e e et e et e e et e e e e e e e
Sbjct 1 AATAATTTCTCATATTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCATTAGG 60

Query 61 AATAATTTATGCAATATTAGCTATTGGTTTATTAGGATTTGTGGTATGAGCTCATCATAT 120

LErrrrrrrrrrrrrerrrrrrrerrrrrrerrrrrrerrrr rrrrr e
Sbjct 61  AATAATTTATGCAATATTAGCTATTGGTTTATTAGGATTTGTAGTATGAGCTCATCATAT 120

Query 121 ATTTACAGTAGGAATAGATGTTGATACACGAGCTTATTTTACTTCTGCAACTATAATTAT 180

Lerrrrrrrrrrrrrerrrrrrreerrrrrerrr e e et b e e
Sbjct 121 ATTTACAGTAGGAATAGATGTTGATACACGAGCTTATTTTACTTCTGCAACTATAATTAT 180

Query 181 TGCTGTTCCTACAGGAATTAAAATTTTTTCTTGACTTGCAACTTTACATGGATCTCAAAT 240

Lerrrrrrrrrrrrrrrrrrrrrrrrrrrrerrr e et e e e
Sbjct 181 TGCTGTTCCTACAGGAATTAAAATTTTTTCTTGACTTGCAACTTTACATGGATCTCAAAT 240
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Query 241 TAGATATAGACCCTCATTATTATGAGCTCTTGGTTTTGTATTTTTATTTACAGTAGGTGG 300

Frrrrrrrrrrrerr et et e e e e e e e e e e e e e e e
Sbjct 241 TAGATATAGACCCTCATTATTATGAGCTCITGGITTTGTATTITTTATTTACAGTAGGTGG 300

Query 301 ATTAACTGGAGTTGTATTAGCTAATTCTTCAATTGATATTATTCTTCATGATACATATTA 360

FErrrrrrrrrrerrr e et e et e e err e et rrr e e e
Sbjct 301 ATTAACTGGAGTTGTATTAGCTAATTCTTCAATTGATATCATTCTTCATGATACATATTA 360

Query 361 TGTAGTTGCTCATTTTCACTATGTATTGTCTATAGGAGCAGTATTTGCTATTTTAGCGGG 420

Lrrrrrrreerrrrrrrerrrrrrerr rrrrrrr e et e e e
Sbjct 361 TGTAGTTGCTCATTTTCACTATGTATTATCTATAGGAGCAGTATTTGCTATTTTAGCGGG 420

Query 421 TTTTATTCAATGATTCCCTTTATTTACAGGAATTTCATTAAATTCTAAGCTCTTAAAAAT 480

Lrrrrrrrrerrrrrererrrrrrerrr e e et r et e e e
Sbjct 421 TTTTATTCAATGATTCCCTTTATTTACAGGAATTTCATTAAATTCTAAGCTCTTAAAAAT 480

Query 481 TCATTTTATTATTATATTTATAGGAGTAAATTTAACATTTTTTCCTCAACATTTTCTCGG 540

Lrrrrrrrrerrrrrererrrrrrerrr e e et r et e e e
Sbjct 481 TCATTTTATTATTATATTTATAGGAGTAAATTTAACATTTTTTCCTCAACATTTTCTCGG 540

Query 541 ATTAAGAGGTATGCCACGACGATATTCTGATTATCCAGATGCTTATACATCTTGAAATGEt 600

Frrrrrrrrrrr rrrrrrr e e e e e e e e e e e e e e e
Sbjct 541 ATTAAGAGGTATACCACGACGATATTCTGATTATCCAGATGCTTATACATCTTGAAATGT 600

Query 601 tatttcttctattggatctataatatcatttattggagttttattctttatttatattat 660

Lrrrrrrrerrrrrrreerrrrrrerrrrrrrrr et e et e e e
Sbjct 601 TATTTCTTCTATTGGATCTATAATATCATTTATTGGAGTTTTATTCTITTATTTATATTAT 660

Query 661 ttgagaagcttttatttctcaacgattaattattttttCTAATCAAATATCATCTTCAAT 720

Crrrrrrreerrrrrerrrrrrrrerrr e rrr et e e e
Sbjct 661 TTGAGAAGCTTTTATTTCTCAACGATTAATTATTTTTTCTAATCAAATATCATCTTCAAT 720

Query 721 TGAATGAATTCAAAAA 736

R RRER RN
Sbjct 721 TGAATGAATTCAAAARA 736
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4.3.17. Liopterus haemorrhoidalis (Fabricius, 1787)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan almman referans (Cizelge-b) dizilerin Liopterus

haemorrhoidalis benzerlik oran1 % 97 olarak bulunmustur.

2 mm

Sekil 4.20. Liopterus haemorrhoidalis (Fabricius, 1787)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz, durgun vejetasyonlu gélet

suyundan toplanmgtir. 233, 399, D24 (Cizelge 3.1.).
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Cizelge 4.17. Liopterus haemorrhoidalis 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

GAATTGTATCTCATATTATTAGTCAAGAATGTGGTAAAAAGGAACCTTTCGG
ATCATTAGGAATAGTATATGCTATATTATCAATTGGAATTTTAGGGTTTGTA
GTATGAGCCCACCATATATTTACAGTAGGAATAGATGTTGATACCCGAGCTT
ACTTTACATCAGCAACAATAATTATTGCTGTTCCCACCGGAATTAAAATTTT
TTCATGAATTGCAACTTTACATGGATCTCAATTTAATTACAGACCTGCATTA
TTATGATCATTAGGATTTGTATTTTTATTTACAGTGGGTGGATTAACAGGAG
TAGTTTTAGCAAATTCATCTATCGATATTATTTTACATGATACATATTATGTT
GTTGCTCATTTTCACTATGTTTTATCTATAGGAGCAGTATTTGCTATTTTAGC
TGGATTTGTTCAATGATTTCCATTATTTACAGGATTAACTATAAATAATAAT
TGATTAAAAATTCAATTTTTTATTATATTTGCTGGAGTTAATATCACATTTTT
TCCACAACATTTTTTAGGGTTAAGAGGAATACCGCGACGATACTCAGATTAC
CCAGACGCATATTCTACATGAAATATAATTTCTACAATTGGATCTTTAATCT
CTTTTATTAGAGTTCTAGTTTTAATTTATATTATTTGAGACGCTTTCACAAAT
CAACGAATAGTTATCTTTACTAATCAAATAAATAGATCAATTGAATGATTCC
AAAAATTACCTCCTGCCGAACATAGT

(b) Orneklerimizin NBCI’dan alinan Liopterus haemorrhoidalis referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1279 bits(692) 0.0 736/758(97%) 0/758(0%) Plus/Plus

Query 1 GAATTGTATCTCATATTATTAGTCAAGAATGTGGTAAAAAGGAACCTTTCGGATCATTAG 60

FErrrrrrrrrrerr et er e e e eer rrrrrrrrrrr e rrrr e
Sbjct 1 GAATTGTATCTCATATTATTAGTCAAGAATGTGGAAAAAAGGAACCTTTTGGATCATTAG 60

Query 61 GAATAGTATATGCTATATTATCAATTGGAATTTTAGGGTTTGTAGTATGAGCCCACCATA 120

Crrrrrrreerrrrrererrrrrrrrrrrrrrrrr e rerr e e
Sbjct 61  GAATAGTATATGCTATATTATCAATTGGAATTTTAGGATTTGTAGTATGAGCCCACCATA 120

Query 121 TATTTACAGTAGGAATAGATGTTGATACCCGAGCTTACTTTACATCAGCAACAATAATTA 180

Frrrrrrrrrrrerrr e e e e rrrrr e et e e e e e e e
Sbjct 121 TATTTACAGTAGGAATAGATGTTGATACTCGAGCTTACTTTACATCAGCAACAATAATTA 180

Query 181 TTGCTGTTCCCACCGGAATTAAAATTTTTTCATGAATTGCAACTTTACATGGATCTCAAT 240

Crrrrrrreerrrrrerrrrrrrrerrr e e et r et e e
Sbjct 181 TTGCTGTTCCCACCGGAATTAAAATTTTTTCATGAATTGCAACTTTACATGGATCTCAAT 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

TTAATTACAGACCTGCATTATTATGATCATTAGGATTTGTATTTTTATTTACAGTGGGTG

Ferrrrr rerrrrrrrrerrrrrrrrrr e rr e e e e e e e red
TTAATTATAGACCTGCATTATTATGATCATTAGGATTTGTATTTTTATTTACAGTAGGTG

GATTAACAGGAGTAGTTTTAGCAAATTCATCTATCGATATTATTTTACATGATACATATT

Feerrrr rerrrrrrrrrrrrrrrrrrrrrer rrrr e e e e e
GATTAACGGGGGTAGTTTTAGCAAATTCATCTATTGATATTATTTTACATGATACATATT

ATGTTGTTGCTCATTTTCACTATGTTTTATCTATAGGAGCAGTATTTGCTATTTTAGCTG

Frrrrerrrerrerrrerrrrrrrrrrrrrrrrrr e rrrr e e e e
ATGTTGTTGCTCATTTTCACTATGTTTTATCTATAGGGGCAGTATTTGCTATTTTAGCTG

GATTTGTTCAATGATTTCCATTATTTACAGGATTAACTATAAATAATAATTGATTAAAAA

Frrrrerrrerrerrreerrrrrrrrrrerr e e e e e e e e
GATTTGTTCAATGATTTCCATTATTTACAGGATTAACTATAAATAATAATTGATTAAAAA

TTCAattttttattatatttgctggagttaatatcacattttttccacaacattttttaG

Frrrrerreerrerrreerr rerrrrrrrr e rerr e e e e e
TTCAATTTTTTATTATATTTTCTGGAGTTAATATTACATTTTTTCCGCAACATTTTTTAG

GGTTAAGAGGAATACCGCGACGATACTCAGATTACCCAGACGCATATTCTACATGAAATA

Forrrrrrrerrrrrr rerrrrrrrrrrrr e re et e e e e
GATTAAGAGGAATACCACGACGATACTCAGATTATCCGGATGCATATTCTACATGAAATA

TAATTTCTACAATTGGATCTTTAATCTCTTTTATTAGAGTTCTAGTTTTAATTTATATTA

Frrrrerrrerrerrreerrrrr e rrrrrrerr e e e e e e e
TAATTTCTACAATTGGATCTTTAATTTCTTTTATTAGAGTTCTAGTTTTAATTTATATTA

TTTGAGACGCTTTCACAAATCAACGAATAGTTATCTTTACTAATCAAATAAATAGATCAA

FErrrer rerrerrreer rrrrrrrrrrr e e e e e e e e
TTTGAGATGCTTTCACAAACCAACGAATAGTTATCTTTACTAATCAAATAAATAGATCAA

TTGAATGATTCCAAAAATTACCTCCTGCCGAACATAGT 758

FEEEEEErrrr e e errrrrr et
TTGAATGATTCCAAAAATTACCTCCTGCCGAGCATAGT 758
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4.3.18. Nebrioporus stearinus suavis (Sharp, 1882)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Nebrioporus stearinus

suavis benzerlik oran1 % 99 olarak bulunmustur.

1 mm

Sekil 4.21. Nebrioporus stearinus suavis (Sharp, 1882)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz akintis1 yavas olan derelerin
kumlu ve tash kisimlarindan toplanmistir. 13, 19, B7; 1143, 599, B16; 1083, 529,
B24; 14,6929, B32; 12, D7; 244, 12, D18; 14, D19; 14, D20; D24; 13, 62 %, D29;
19,D31; 283, 19, D38; 13, D40; 13, D41 (Cizelge 3.1.).
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Cizelge 4.18. Nebrioporus stearinus suavis 0rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi:

ACACCCAGAAGTTTATATTTTAATTTTACCTGGGTTTGGGATAATTTCTCATA
TTATTAGACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCCTTAGGTATAA
TTTATGCTATATTAGCTATTGGATTATTAGGTTTTGTAGTTTGAGCCCATCAT
ATATTTACAGTAGGAATAGATGTAGACACTCGAGCTTATTTTACTTCAGCAA
CTATAATTATTGCAGTCCCAACTGGAATTAAAATTTTTTCATGACTTGCAAC
TTTACACGGATCACAAATTTCATATAGTCCTTCTTTATTGTGAGCTTTAGGAT
TTGTATTTTTATTTACTGTTGGGGGATTAACAGGAGTAGTATTAGCTAATTCT
TCTATTGATATTATCCTTCATGACACATATTATGTTGTAGCTCATTTTCATTA
TGTTCTTTCTATAGGAGCTGTTTTTGCTATTCTTGCTGGATTTATCCAATGAT
TTCCTTTATTTACTGGTTTAACTTTAAATACCCAACTTTTAAAGATTCAATTT
TTAATTATATTTTTAGGAGTTAATTTAACATTTTTCCCTCAACATTTTTTAGG
ACTTAGAGGTATACCTCGACGTTATTCGGACTACCCTGATGCTTACACCTCA
TGAAATGTAATCTCCTCAATTGGATCAACAATTTCATTTATTGGAGTTTTAA
TATTAATTTATATTATTTGAGAAGCTTTTATTTCTCAACGAAATGTAATTTTT
TCAAACCAAATACCTACTTCAATTGAATGATTCCAAAAATTACCCCCAGCTG
AACATAGATATTCTGAATTACCTATATTATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Nebrioporus stearinus suavis referans dizilerle

karsilastirilmasi

Score Expect Identities Gaps Strand

1471 bits(796) 0.0 816/826(99%) 0/826(0%) Plus/Plus

Query 1 ACACCCAGAAGTTTATATTTTAATTTTACCTGGGTTTGGGATAATTTCTCATATTATTAG 60

Errrrrrrrrrrrrrrrrerrrerrrerr e et rrr e e e
Sbjct 1 ACACCCAGAAGTTTATATTTTAATTTTACCTGGATTTGGAATAATTTCTCATATTATTAG 60

Query 61 ACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCCTTAGGTATAATTTATGCTATATTAGC 120

Lerrrrrrrrrrrrreerrrrrrerrrrrrerr trrrrrr e rr e
Sbjct 61  ACAAGAAAGAGGAAAAAAGGAAACTTTTGGATCTTTAGGTATAATTTATGCTATATTAGC 120

Query 121 TATTGGATTATTAGGTTTTGTAGTTTGAGCCCATCATATATTTACAGTAGGAATAGATGT 180

PErrrrrrrrrrrrrrrrrrrrrerrrrrre et e et rr e
Sbjct 121 TATTGGATTATTAGGTTTTGTAGTTTGAGCCCATCATATATTTACAGTAGGAATAGATGT 180

Query 181 AGACACTCGAGCTTATTTTACTTCAGCAACTATAATTATTGCAGTCCCAACTGGAATTAA 240

Er et rrr e e e e e e e et e e e e e e e
Sbjct 181 AGATACTCGAGCTTATTTTACTTCAGCAACTATAATTATTGCAGTCCCAACTGGAATTAA 240
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Query 241 AATTTTTTCATGACTTGCAACTTTACACGGATCACAAATTTCATATAGTCCTTCTTTATT 300

Frrrrrrrrrrrrrrererrrrrrrrrr e e ettt e et e e e
Sbjct 241 AATTTTTTCATGACTTGCAACTTTACACGGATCACAAATTTCATATAGTCCTTCTTTATT 300

Query 301 GTGAGCTTTAGGATTTGTATTTTTATTTACTGTTGGGGGATTAACAGGAGTAGTATTAGC 360

Lrrrrrrrrerrrrrreerrrrrrrrrrrrrrrrrt rerrr e e e
Sbjct 301 GTGAGCTTTAGGATTTGTATTTTTATTTACTGTTGGAGGATTAACAGGAGTAGTATTAGC 360

Query 361 TAATTCTTCTATTGATATTATCCTTCATGACACATATTATGTTGTAGCTCATTTTCATTA 420

Frrrrrrrrrrrerrrerrr et e et e e err e e e e et rerr e e
Sbjct 361 TAATTCTTCTATTGATATTATCCTTCATGACACATATTATGTTGTTGCTCATTTTCATTA 420

Query 421 TGTTCTTTCTATAGGAGCTGTTTTTGCTATTCTTGCTGGATTTATCCAATGATTTCCttt 480

FErrrrrrrrrrerr et rr e e e e e e e e e et terr e e
Sbjct 421 TGITCTTTCTATAGGAGCTGTITTTGCTATTCTTGCTGGATTTATTCAATGATTTCCTTT 480

Query 481 atttactggtttaactttaaatacccaacttttaaagattcaatttttaattatattttt 540

FErrrrrrrrrrrrr et er e e e e e e e e e e e e e e
Sbjct 481 ATTTACTGGTTTAACTTTAAATACCCAACTTTTAAAGATTCAATTITTAATTATATTTTT 540

Query 541 aggagttaatttaacatttttccctcaacattttttaGGACTTAGAGGTATACCTCGACG 600

FErrrrrrrrrrrrrr et et rrrrr e e e e e e e e e e e
Sbjct 541 AGGAGTTAATTTAACATTITTTCCCCCAACATTTTITTAGGACTTAGAGGTATACCTCGACG 600

Query 601 TTATTCGGACTACCCTGATGCTTACACCTCATGAAATGTAATCTCCTCAATTGGATCAAC 660

FErrrrrrrrrrerr et er e e e e e e et e e e e e
Sbjct 601 TTATTCGGACTACCCTGATGCTITACACCTCATGAAATGTAATCTCCTCAATTGGATCAAC 660

Query 661 AATTTCATTTATTGGAGTTTTAATATTAATTTATATTATTTGAGAAGCTTTTATTTCTCA 720

FErrrrrrrrrrrrr et er e e e e e e e e e e e e
Sbjct 661 AATTTCATTTATTGGAGTTTTAATATTAATTTATATTATTTGAGAAGCTTTTATTTCTCA 720

Query 721 ACGAAATGTAATTTTTTCAAACCAAATACCTACTTCAATTGAATGATTCCAAAAATTACC 780

Frrrrrrrrrrrerrr e et e e e et e et e e e e e
Sbjct 721 ACGAAATGTAATTTTTTCAAACCAAATACCCACTTCAATTGAATGATTCCAAAAATTACC 780

Query 781 CCCAGCTGAACATAGATATTCTGAATTACCTATATTATCTAATTTC 826

FEErrrrrrrrr trr e e e e e e e e
Sbjct 781 CCCAGCTGAACACAGATATTCTGAATTACCTATATTATCTAATTTC 826
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4.3.19. Scarodytes halensis halensis (Fabricius, 1787)
Elde edilen sekans sonuglari neticesinde Orneklerimizin COI gen dizilimi
(Cizelge-a) ve NBCI’dan alinan referans (Cizelge-b) dizilerin Scarodytes halensis

halensis benzerlik oran1 % 98 olarak bulunmustur.

1 mm

Sekil 4.22. Scarodytes halensis halensis (Fabricius, 1787)

Incelenen Ornekler ve Yasama Alanlari: Orneklerimiz seyrek vejetasyonlu
birikintiler ve dip kismi kumlu derelerden toplanmustir. 13, B3; 18, B4; 13, B7; 283,
19, B8: 14, 19, B10; 1, 19, BI1: 924, 1399, BI8; 344, 490, B19; 1144,
1499, B22: 634,499, B23; 384, 6929, B26; 14, B30, 19, B33; 14, 19, B34; 244,
499, B37; 14,399, B38; 9443, 1199, D1; 128, 1999, D3; 644, 899, D4; 544,
399, D8; 444, 699, D9; 19, D11; 3dd, 899, D14; 34d, 499, D16; 3843, 299,
D17; 14, D18; 288, 329, D19; 4843, 822, D23; 14, D26; 2443, D28; 14, D32;
234,390, D35; 19, D38 (Cizelge 3.1.).
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Cizelge 4.19. Scarodytes halensis halensis 6rneklerine ait DNA dizi analizi

(a) Ornegimize ait COI gen dizisi;

ACCAACATTTATTTTGATTTTTTGGACATCCAGAAGTATATATTTTAATCTTA
CCTGGATTTGGTATAATTTCTCATATTATTAGACAAGAAAGAGGAAAAAAA
GAAACATTTGGTTCCTTAGGAATAATTTATGCTATACTTGCTATTGGTCTTTT
AGGATTTGTAGTATGAGCACATCATATATTTACTGTAGGAATGGATGTTGAT
ACCCGGGCTTATTTCACTTCAGCAACAATAATTATTGCTGTACCCACAGGTA
TTAAAATTTTTTCCTGATTAGCAACCTTGCATGGATCTCAAATTTCTTATAGA
CCATCTTTTTTATGAGCTTTAGGATTTGTATTTTTATTTACTGTAGGGGGATT
AACCGGAGTAGTATTAGCAAATTCATCTATTGATATCATTTTACATGATACT
TATTATGTTGTTGCCCATTTTCATTATGTACTTTCAATAGGGGCTGTATTTGC
TATTTTAGCAGGATTTATTCAATGATTTCCTTTATTTACAGGTTTAACTTTAA
ATTCTCAACTTTTAAAAATTCAATTTTTAGTGATATTTTTAGGAGTAAATCTA
ACATTTTTTCCTCAACATTTTTTAGGATTAAGAGGTATACCTCGACGTTATTC
AGATTATCCAGATGCCTACACCTCTTGAAATGTAGTATCTTCTATTGGATCT
ACAATTTCTTTTATTGGTGTATTAATATTAATTTATATTATTTGAGAAGCTTT
AATTTCTCAACGAAGAGTAATTTTTTCTAATCAAATGCCTACTTCTATTGAA
TGATTCCAATAAATCCCCCAGCAGAACATAGATACTCTGAATTACCAATATT
ATCTAATTTC

(b) Orneklerimizin NBCI’dan alinan Scarodytes halensis halensis referans dizilerle

karsilastirilmasi
Score Expect Identities Gaps Strand
1452 bits(786) 0.0 813/826(98%) 1/826(0%) Plus/Plus

Query 26 ACATCCAGAAGTATATATTTTAATCTTACCTGGATTTGGTATAATTTCTCATATTATTAG 85

FErrrrrerr e rrrerr et er e e et e e e e e e e
Sbjct 1 ACACCCAGAAGTTTATATTTTAATCTTACCCGGATTTGGTATAATTTCICATATTATTAG 60

Query 86 ACAAGAAAGAGGaaaaaaaGAAACATTTGGTTCCTTAGGAATAATTTATGCTATACTTGC 145

Frrrrrrrrererrrrrerrrrrrerrrrrrer rrrr e et e e e
Sbjct 61  ACAAGAAAGAGGAAAAAAAGAAACATTTGGTITCTTTAGGAATAATTTATGCTATACTTGC 120

Query 146 TATTGGTCTTTTAGGATTTGTAGTATGAGCACATCATATATTTACTGTAGGAATGGATGT 205

Frrrrrrrrerrrrrrrerrrrrrrrrrrrrrrrr e et e e e
Sbjct 121 TATTGGTCITTTAGGATTTGTAGTATGAGCACATCATATATTTACTGTAGGAATGGATGT 180

Query 206 TGATACCCGGGCTTATTTCACTTCAGCAACAATAATTATTGCTGTACCCACAGGTATTAA 265

Lerrrr reerrrrrrrerrrrrrrrrrrrrrrrr e et et e
Sbjct 181 TGATACTCGGGCTTATTTCACTTCAGCAACAATAATTATTGCTGTACCTACAGGTATTAA 240
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Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

266

241

326

301

386

361

446

421

506

481

566

541

626

601

661

746

721

805

781

AATTTTTTCCTGATTAGCAACCTTGCATGGATCTCAAATTTCTTATAGACCATCTTTTTT

Frrrrrrrrerrerrreerrrrrrrrrrerrrrrrrrrr e e e e rr
AATTTTTTCCTGATTAGCAACCTTGCATGGATCTCAAATTTCTTATAGACCATCACTTTT

ATGAGCTTTAGGATTTGTATTTTTATTTACTGTAGGGGGATTAACCGGAGTAGTATTAGC

Frrrrerreerrerrrerrrrrrrrrrrerr e e e e e e e e
ATGAGCTTTAGGATTTGTATTTTTATTTACTGTAGGGGGAT TAACCGGAGTAGTATTAGC

AAATTCATCTATTGATATCATTTTACATGATACTTATTATGTTGTTGCCCATTTTCATTA

Ferrrrrrrerrrrrrrrerrrrrrrrrr e rr e e e e e ey
AAATTCATCTATTGATATCATTTTACATGATACTTATTATGTTGTTGCCCATTTTCATTA

TGTACTTTCAATAGGGGCTGTATTTGCTATTTTAGCAGGATTTATTCAATGATTTCCTTT

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e
TGTACTTTCAATAGGGGCTGTATTTGCTATTTTAGCAGGATTTATTCAATGATTTCCTTT

ATTTACAGGTTTAACTTTAAATTCTCAACTTTTAAAAATTCAatttttagtgatattttt

Ferrrrrrrerrrrrrrrrrrrrrrrrrr e rr e e e e e
ATTTACAGGTTTAACTTTAAATTCTCAACTTTTAAAAATTCAATTTTTAGTGATATTTTT

aggagtaaatctaacattttttcctcaacattttttAGGATTAAGAGGTATACCTCGACG

Frrrrerrrerrerrrrrrrrrrrrrrrrrr e e e e e e e
AGGAGTAAATCTAACATTTTTTCCTCAACATTTTTTAGGATTAAGAGGTATACCTCGACG

TTATTCAGATTATCCAGATGCCTACACCTCTTGAAATGTAGTATCTTCTATTGGATCTAC

Frrrrrrrrerrerrrerrrrrr e rerrrr e e e e e e e e e
TTATTCAGATTATCCAGATGCCTATACCTCTTGAAATGTAGTATCTTCTATTGGATCTAC

AATTTCTTTTATTGGTGTATTAATATTAATTTATATTATTTGAGAAGCTTTAATTTCTCA

Frrrrerrrerrerrrerrrrrrrrrrrrrrrrrr e e e e e e e
AATTTCTTTTATTGGTGTATTAATATTAATTTATATTATTTGAGAAGCTTTAATTTCTCA

ACGAAGAGTAATTTTTTCTAATCAAATGCCTACTTCTATTGAATGATTCCAATAAAT-CC

FErrrrrrrerrrrrrrrrrrrrrerrrerrrrrrrerr e e etk
ACGAAGAGTAATTTTTTCTAATCAAATGCCTACTTCTATTGAATGATTCCAGAAATTACC

CCCAGCAGAACATAGATACTCTGAATTACCAATATTATCTAATTTC 850

FEEEEEEEr et e e e e e e e e e e
CCCAGCAGAACATAGATACTCTGAATTACCAATATTATCTAATITC 826
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Sucul koleopterler ile ilgili daha 6nce yapilan molekiiler diizeydeki ¢alismalarda;
Folmer ve ark. (1994), COI gen bolgesini, Ribera ve ark. (2003, 2004) 16S ribozomal
RNA ve sitokrom-oksidaz 1(COI) genlerini igeren mitokondiyal DNA sekanslarini;
Miller ve ark. (2005), 806 baz ciftlik COI gen bolgesini; Balke ve ark. (2007) 2808 baz
ciftlik rrnL, COI, cob, H3 ve 18S rRNA gen bolgelerini; Inoda ve Balke (2012), 628 baz
ciftlik COI gen bolgesini; Hernando ve ark. (2012), mtDNA’nin dort gen bolgesini
(COI, rrnL, trnL ve nadl ); Giliz ve Kilinger (2012), Mitokondriyal DNA’nin COI
bolgesini; Miller ve ark. (2013), 12S rRNA, 16S rRNA, sitokrom C oksidaz I, sitokrom
C oksidaz II, histon III, uzama faktorii Io ve wnt sinyal yolagini; Trizzino ve ark.
(2013), 4 mitokondriyal gen bolgesini (COI, rrnL, trnl ve nadl); Ertorun ve ark.
(2014) COI genini; Mandal ve ark. (2014), 16S r RNA, 12S r RNA, protein kodlayan
gen bolgelerini; Uziim ve Keskin (2014), 829 ve 642 bg igeren mitokondiyal COI gen
bolgesini; Yesiloglu (2014) COI gen bolgesini, Win ve ark. (2015) 605 baz ciftlik COI
gen bolgesini; Gustafson ve Miller (2017) ise COI, COII, 12S gen bolgelerini

kullanmislardir.

Calismamizda; orneklerimizin yaklasik olarak 700-850 bg¢’ine tekabiil eden COI
geni calisilmistir. Calismamiz bu yonii ile daha once yapilan ve yukarida siralanan

caligmalarin bircogu ile ortiismektedir.

Onceki ¢alismalarda; Maximum Likelihood (ML), Maximum Parsimony (MP),
Neighbour joining (NJ), Minimum Evolution (ME) ve Bayesian analiz yontemleri
kullanilarak molekiiler seviyede akrabalik iliskileri belirlenmeye calisilmistir. Ayrica
filogenetik calismalarda soy agaglart olusturulurken elde edilen niikleotid dizisi
uzunlugu goéz Oniinde bulundurulur. Genellikle kisa baz c¢iftine sahip diziler
agaclandirilirken Neighbour Joining soy agact tercih edilir. Uzun dizilere sahip
orneklerin soy agaci olusturulurken ise; Minimum Evolution agaci tercih edilir. Ayni
caligmada her iki agacin dallanmalar1 benzerlik gosteriyorsa bu durum caligmanin
saglamliginin bir gostergesi olarak kabul edilir (Kumar ve ark, 2016). Calismamizda
tirlerimizin akrabalik iliskilerini ortaya koymak i¢in; Neighbour joining (NJ) ve
Minimum Evolution (ME) agaclar1 kullanilmis ve her ikisinde de bir birine ¢ok yakin
bir iligki elde edildilmistir. Bu durum calismamizda elde ettigimiz verilerin ne kadar

saglikli oldugu konusunda bizlere fikir vermektedir.
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Dytiscidae familyasina ait katalogta (Nilsson ve Hajek, 2017a) Hydroporus
Clairville, 1806 cinsine ait fuscipennisg grubuna dahil edilen; Hydroporus planus, H.
discretus ve H.pubescens’in her iki filogenetik agacta ayni1 dalda olmasi ve kuvvetli bir
baga sahip olmasi calismamizda elde ettigimiz verileri dogrular niteliktedir. Aym
sekilde Agabus (Leach, 1817) cinsine ait alt1 tiirlimiizlin her iki filogenetik agagta da
ayni dalda olmasi ve Gaurodytes (Thomson, 1859) alt cinsi, guttatus grubuna dahil
edilen Agabus biguttatus, A. faldermanni ve A. glacialis’in soy agacimizda en giiclii
baga sahip tiirler olarak goriilmesi de ¢alismamizda elde ettigimiz molekiiler verilerin

katalog (Nilsson ve Hajek, 2017a) verileri ile ortiistiiglinii gdstermektedir.
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Bu calismada, Bingdl ve Diyarbakir illerinden Eyliil-2016 ile Mayis 2017
donemlerinde toplanan; Dytiscidae familyasinin 9 cinsine ait toplam 19 tiirli molekiiler
diizeyde arastirilmistir. DNA’lar1 izole edilen bu tiirlerin mitokondriyal COI geninin
niikleotid dizisi olusturulmus ve PCR ile COI gen dizisinin yaklasik olarak 850 baz
ciftik kismi olusturularak COI gen dizileri birer molekiiler belirte¢ olarak
kullanilmistir. Orneklerimizin mitokondriyal COI gen dizileri tiir tayini amaciyla Gen
bankasindaki verilerle karsilagtirilmistir. Filogenetik analizde tiirlerimizin DNA dizileri
ile Gen Bankasi“ndan elde edilen referans dizileri kullanilmistir. DNA dizi analiziyle,
orneklerin BLAST (www.ncbi.nlm.nih.gov/BLAST/) taramasi sonucunda benzerlik

oranlar ile tiir seviyesinde tanimlama yapilmistir.

Calismamizda tesbit ettigimiz tiirlerin filogenetik soyagaglar1 olusturuldu.
Soyagaclarinda Orneklerimizin konumu familyaya ait kataloglardaki konumlar1 ile

dogru orantili oldugu belirlenmistir.

Analiz sonuglarina gore; Agabus faldermanni (Zaitzev, 1927) sisteme kayith
kayithh niikleotid dizileriyle %100 ortiisiirken, bu deger; Agabus biguttatus (Olivier,
1795), Agabus bipustulatus (Linnaeus, 1767), Agabus conspersus (Marsham, 1802),
Agabus glacialis Hochhuth, 1846, Agabus nebulosus (Forster, 1771), Bidessus
calabricus Guignot, 1957, Hydroglyphus geminus (Fabricius, 1792), Hydroporus
planus (Fabricius, 1782), Hydroporus pubescens (Gyllenhal, 1808), Ilybius
chalconatus (Panzer, 1796), Laccophilus minutus (Linnaeus, 1758), Laccophilus
poecilus Klug, 1834 ve Nebrioporus stearinus suavis (Sharp, 1882) tiirlerinde %99;
Hydroporus discretus Fairmaire and Brisout, 1859, Hydroporus tessellatus (Drapiez,
1819) ve Scarodytes halensis halensis (Fabricius, 1787) tiirlerinde %98; Hydroporus
palustris (Linnaeus, 1761) ve Liopterus haemorrhoidalis (Fabricius, 1787) tilirlerinde

%97 olarak belirlenmistir.

Sonu¢ olarak yasa, cinsiyete, c¢esitli yasam kosullarina baglh olarak
organizmalarin klasik morfolojik benzerliklerinin bulundugu tanimlamanin yetersiz

kaldig1 durumlarda tiir teshisinin dogrulugunu ve giivenirliligini tespit etmek i¢in
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molekiiler tanimlamanin 6zellikle Dytiscidae gibi kalabalik familyalar i¢in vazgegilmez
oldugu goriilmektedir. Her ne kadar calisilan 6rnekler bolgemizde yeni tiir teshisine yol
acmasa da bundan sonra yapilacak faunistik c¢alismalarda kullanilabilecek bir

metodoloji kurulmustur.

Gerek iilkemizde gerekse bolgemizde yapilacak yeni faunistik calismalarda
mitkondriyal genler gibi evrimsel siireglerde degisiklige az ugrayan COI genleri DNA
barkodlama caligmalarinda ve molekiiler tanimlamada kullanilabilecegi agikga
goriilmiistiir. Ulkemizde sucul canllar seviyesinde yeteri kadar bu tiir caligmalar
bulunmamaktadir. COI gen boélgelerine ait birgok arastirma olmasina ragmen bu tiir
filogenetik incelemeler bdlgemizde yeteri kadar yapilmamistir. COI gen bdlgeleri bir
molekiiler belirte¢ olarak biyogesitlilik acisindan hizli ve giivenilir olarak karsimiza
cikmaktadir. Bu diziler iilkemiz i¢in daha sonraki ¢alismalar i¢in 6nemli olup referans

olarak kullanilabilecektir.
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