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 The gut flora of beetles plays an important role, especially in their adaptation to the environment. 

Recently, these flora members have become important resources for biotechnology. Insects belonging to the 

Hydrophilidae and Dytiscidae families are seen as a rich source of microorganisms because they are highly 

adapted to aquatic life. This thesis aimed to isolate bacteria from the gut of some aquatic beetles and screen 

antibacterial peptide-producing species to discover new antibacterial peptide-producing species. For this purpose, 

five different species belonging to Hydrophilidae and ten different species belonging to Dytiscidae were obtained 

in field studies conducted between July- September 2020. To determine the intestinal flora, dissections of beetles 

were performed under aseptic conditions, and gut samples were homogenized and spread on TSA medium. 

Molecular characterizations of bacteria were performed according to the 16SrDNA region. Aeromonas veronii, 

Bacillus pumilus, Carnobacterium divergens, Hafnia paralvei, Kurthia gibsonii, Lactococcus garvieae, Proteus 

hauseri, Providencia rettgeri, Pseudomonas otitidis, Serratia fonticola and S. liquefaciens from members of 

Hydrophilidae; Acinetobacter radioresistens, Aeromonas sp., A.allosaccharophila, A.veronii, B.pumilus, 

Carnobacterium divergens, Exiguobacterium mexicanum, Hafnia paralvei, Kurthia gibsonii, Lactococcus 

garvieae, Paenibacillus amylolyticus, Providencia rettgeri and P.otitidis species were obtained from Dytiscidae 

members. Culture filtrates were tested against Staphylococcus aureus and P.aeruginosa by well diffusion test. 

As a result of pre-selection, none of the culture filtrates caused zone formation against P.aeruginosa; 5 filtrates 

gave zones against S.aureus. Firstly, bacteria were screened by Trypsin/Proteinase K digestion method to confirm 

the activity. Secondly, the filtrates of the two selected bacteria were run on Native-Page gel to determine the 

protein band responsible for the activity, and a gel overlay test was performed. As a result, it was determined that 

the peptide of P.otitidis M29 with approximately 12 kDa showed antibacterial activity. 

2022, 77 pages 

Keywords: Aquatic beetle, Gut flora, Antibacterial peptide, Bacteria
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1.1.  

 hexapoda insecta 

r et al. 2009)

  (Chapman 2005). 

 

 

 (Gullan and Cranston 2005).  

1.1.1. b y  

 

 

ks 

ks, 



2 
 

emilimi (Engle and Moran 2013). 

 

1.1.  

1.1.2. m  

  

a ", mikroorganizmalara ise "simbiyont" denir (Oliver 

and Russell 2016)

 ise mikroorganizma ve 

 (Singh et al. 

2020). 

  

 (Klepzig et al. 2001). 

i 

engeller (Dillon and Charnley 2002b). 
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Photorhabdus luminescens 

st ya da patojen olabilir (Ffrench-Constant 

et al. 2003). 

 

 

 (Berg 1996). Bu kriterl

 

li 

 

 

 

, 

 (Singh et al. 2020). 

1.1.3. y k mikrobiyota zerindeki etkileri 
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  (Yun et al. 

2014).  

 

 y ekillerinin mikrobiyota zerindeki etkisi (Yun et al. 2014) 

1.1.4. b i nemi ve f  

 

asset et al. 

 

, and 
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layarak 

.  

 

Bombus terrestris, Schistocerca gregaria 

 Drosophila melanogaster'de 

Bir pestisit olan 

fenitrothionun, Riptortus pedestris Burkholderia 

-metil-4 nitrofenole hidrolize 

, 

bakterilerinin feromonlar ve kairomonlar gibi 

kleri   (Engle and Moran 2013). 

 

k  etkileri (Engle and   
      Moran 2013). 
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 sindirimi 

 

 (Anand et al. 2010)

ilde bulu n 

 (Watanabe and Tokuda 2010)

 (Warnecke et al. 2007). 

Bombyx mori

 (Anand et al. 2010)  sinerjik 

  Ergates faber, Potosia cuprea, Gromphadorrhina 

portentosa, Locusta migratoria ve Gryllus bimaculatus  k 

mikrobiyota    

 Azot fiksasyonu ve geri d  

 

  (Wang et al. 2020). 

 

(Muthukalingan et al. 2014). Bununla birlikte 

 (Thong-

on et al. 2012)

 (Benemann 1973).  

 Protein ve eker m  

  

Clostridium spp., Bacteroides spp., Lactobacillus 
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 (Wang et al. 2020) 

karakterize  laktik asit bakterilerinin proteolitik sistemlerinde proteinazlar, 

peptit 

tler 

indirgenir (Kunji et al. 1998)

iloz, 

 

(Carr et al. 2002). 

 Amino asit retimi 

 

yaprak bitinin besinlerinde eksik olan amino asitlerin Buchnera bakterisi 

 (Birkle et al. 2002). Buna ek olarak Anoplophora 

glabripennis 

 et al. 2014). Esansiye

azotun NH4
+ 

sentezleyemezler (Ayayee et al. 2016). 

 Lipit m  

  lipitler

 

(Zheng et al. 2017)



8 
 

t 

 ( Ong et al. 

2018). 

 Vitamin retimi 

  

 (Salem et al. 2015)

etmektedir. Glossina brevipalpis

Wigglesworthia glossinidia bakterisinin pantothenate (vitamin B5), biotin (vitaminB7), 

thiamin (vitamin B1), riboflavin, FAD (vitamin B2), pyridoxine (vitamin B6), 

nico

 (Douglas 2009). 

 Patojen direnci 

  

Bombus terrestris Crithidia bombi patojenine 

nci gruba sadece steril 

Crithidia bombi patojenine maruz 
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Crithidia bombi  (Koch and 

Schmid-Hempel 2011).  

 Schistocerca gregaria 

Serratia marcescens'in kolonizasyon 

, 

desteklemektedir (Dillon et al. 2005). 

 Feromon ve sinyal m  

 

Schistocerca 

gregaria Pantoea agglomerans in 

agregasyon  (Dillon et al. 2002a). 

D. melanogaster

Lactobacillus plantarum 

 L. plantarum

 

Beslenmenin 

 (Sharon et al. 2011). Kimyasal 

Staphylococcus sciuri 

Staphylococcus sciuri

 (Leroy 

et al. 2011). 
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K Teknikler 

e b m  y  

e   

debilmemizi  Bu durum her 

n

le 

a  (Wang et al. 2020). 

den b  y   

. Yeni teknolojilerle 

 ve mikrobiyal 

sa 

z 

(DGGE) 

(Singh et al. 2020). 
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1.2.3. Metagenomik stratejiler  

 

ilmektedir. Fonksiyonel metagenomik, 

-omik rak -omik 

1.4  (Govindarajulu et al. 2020). 

 (Govindarajulu et al. 2020) 

1.3. Mikrobiyal Biyoteknoloji 

 B

. 
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,  

(Thieman and Palladino 2013).    

1.3.1. biyoteknoloji 

 Bakteriler, 

 

1.1)

bi Saccharomyces cerevisiae ve 

Aspergillus niger  

(Venkateshwaran et al. 1999; Fiedurek and Gromada 2000)

 

(Sanchez and Demain 2011)

bitki ve Fermantasyon 

enzimle

teknikleri uy (Gupta et al. 2004) izmalar metagenom 

  (Adrio and 

Demain 2014). 

 i 

(Martinko 2010)
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tanesi tica

 (Li et al. 2012).  

 1.1.  (Liu and Kokare 2016) 

 

 

  Uygulama 

 

Proteaz, lipaz, 
laktaz, pektinaz, 
amilaz, lakkaz, 

amiloglukozidaz, 
fosfolipaz 

 

Deterjan lipaz, proteaz, 
mannanaz  

Tekstil 
pektinaz, katalaz, 

proteaz, peroksidaz, 
keratinaz 

 

Hayvan yemi Fitaz, ksilanaz 
 

 
ninaz, 

mannanaz 
 

hamuru 

Amilaz, lipaz, 

esteraz, ligninaz, 
ksilanaz 

dan 
L  

 

Deri Proteaz, lipaz  

 
Penisilin a ilaz, 

peroksidaz Antimikrobiyaller. 

biyoloji 

DNA ligaz,  
kesim enzimleri, 

polimeraz 
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1.3.2. biyoteknolojisi 

 

en aza 

akta 

 

2010). 

 

 (Vidali 2001). Bitkil

kirleticilerin temizlemesine ise fitoremediasyon denir ve toksik maddelerin toprak, su ve 

 (Salt et al. 1998). 

 

 . 

 (Singh et al. 2020). 
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Fenol, klorofenol 
Yabanturpu 
peroksidaz  bozar.  

Organofosfat Fitaz 
 

 

Delor 106 poliklorlu 
bifenil 

Lakkaz, manganez 
peroksidaz, lignin 

peroksidaz   

Malathion ve 
Parathion 

Karboksilesterazlar 
Karboksilesteraz, malathion'u malathion 

monokarboksilik asit ve dikarboksilik aside 
 

Antrasen ve 
benzo(a)piren 

Lakkaz 
 

Fenol, klorofenol 
Yabanturpu 
peroksidaz  bozar.  

Organofosfat Fitaz 
 

Delor 106 poliklorlu 
bifenil 

Lakkaz, manganez 
peroksidaz, lignin 

peroksidaz   

Malathion ve 
Parathion 

Karboksilesterazlar 
Karboksilesteraz, malathion'u malathion 

monokarboksilik asit ve dikarboksilik aside 
 

Antrasen ve 
benzo(a)piren 

Lakkaz 
 

1.4. leri 

 Mikrobiyal topluluklar, sinerjetik veya antagonistik 

habitat  (Hibbing et al. 2010). Bakte

 (Russel et al. 2017). Antimikrobiyal 
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, 

 (Kelsic et al. 2002).  

  

 

(World Health Organization 

2019)

ant lerd

 (Patridge et al. 2016)

 ziyade 

 (Challinor and Bode 2015). Yeni 

 (Xie et al. 2019). 

 rle 

in  

(Kaltenpoth and Engl 2014) lerinde 

 (Van Arnam et al. 2018)

savun  

, 

(Van Arnam et al. 2018).

 (Kaltenpoth and Engl 2014)

, parazitler ve 
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 (Van Arnam et 

al. 2018)

olur (Engle and Moran, 2013; Van Arnam et al. 2018). 

 

 

1.4.1. Bakteriyosinler 

 Genel olarak bakteriyosinler, belirli konsantrasyonlarda belirgin antimikrobiyal 

  yen 

ve  protein  maddelerdir (Bemena et al. 2014; Chikindas 

et al. 2018). bakterilere 

sahiptir ve bu sebeple biyoteknolojik bir potansiyel 

bakteriyosinler, cinse ait bakterileri inhibe ediyorsa da 

bakteriyosinler olarak kabul edilirler (Juturu and Wu, 2018).  

 Escherichia coli'den 

t   

(Gratia 1925). Laktik asit bakterileri 

 GRAS 

  (Zacharof and Lovitt 2012). 

Lactococcus lactis ya sahip olan 

aktik asit bakterilerinin 

 .  renksiz, 

lar. Bu  

Bu sebeple bakteriyosinler uzun  aktivitesini 

koruyamazlar (Perez et al. 2014). 
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1.4.2. Sideroforlar 

 Demir, redoks tepkimelerinin 

 (Wandersman 

and Delepelaire 2004)  

oorganizma T

ferrik iyonunun 

 Bununla birlikte mevcut olan demirin 

nerek kontrol edilmesi, potansiyel patojenlerin bu temel elemente 

. Demiri tedarik 

 bir strateji   (Golonka 

et al. 2019). Sideroforlar, demirin  ki demiri 

Sideroforlar   

ferrik iyonunu d  (Aguado-Santacruz et al. 2012). 

   

(Beneduzi et al. 2012). 

1.4.3.  

 

 

 

(Chaurasia et al. 2005). Pseudomonas 

. Thielaviopsis basicola   

hidrosiyanik asit  (Matilla and Krell 2017). 

   metabolitler hem antibakteriyel hemde 

antifungal Bunlardan b Bacillus 

din 12 ila 
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amfipatik  (Meena and Kanwar 2015). 

. 

Lipopeptitlerin  iken (Rojas-  et al. 

2013) surfaktinler gibi lipopeptitlerin hem bakterilere hem de 

 (Meena and Kanwar, 2015). Benzer  ise yap

-hidroksiketon veya -

Andrimid gibi b  iken (Matilla et 

al. 2016),   (Matilla and Krell 2017).  

 

 iki  ir. Bu lektin benzeri 

lerini 

et al. 2005). 

1.5.  

 ok 

 

 

 

ir kaynak haline getirir.  
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t erilmesi veya 

 

 A  

 

habitattan 

  

 

 

iyal 
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   yap  , 

zarar  Leptocybe invasa 

n . 27 familya ve 44 cinse ait toplam 88 adet bakteri 

 ve Leptocybe invasa 

ekolojik rolleri belirlen  (Liu et al. 2021). 

   Periplaneta americana) 

lan , il tir. 

54 

Flavobacterium grubuna ait Chryseobacterium . 

n nmi  (Dugas et al. 

2001). 

   termitler (Isoptera Lepidoptera) 

 , 

n . Bu bakterilerde ksilanaz 

taran

rastlan

 (Brennan et al. 2004).   

   Lymantria dispar 

 

n

n tir. Yap  analizlerde Pseudomonas 

putida, Pseudomonas sp., Enterobacter sp., Pantoea agglomerans, Serratia marcescens, 

Bacillus sp., Staphylococcus lentus, Staphylococcus cohnii, Staphylococcus xylosus, 

Paenibacillus sp., Enterococcus faecalis, Rhodococcus sp. ve Microbacterium sp. 

tespit edi

 (Broderick et al. 2004). 
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   Pachnoda ephippiata 

 

dizi analizi teknikleriyle incelen . Yap lan taramalarda gram-negatif, zorunlu 

dil tir (Geissinger 

et al. 2009). 

 Bemesia tabaci  

Erwinia persicinus, Pseudomonas plecoglossicida, Pseudomonas putida, Brevibacterium 

casei, Staphylococcus gallinarum, Bacillus pumilus, Bacillus licheniformis, Bacillus 

subtilis, Exiquobacterium acetylicum, Exiguobacterium undue ve Micrococcus 

caseolyticus dil tir r 16S rRNA dizi 

analizi ve floresan in situ hibridizasyon teknikleri kullan  (Ateyyat et 

al. 2010). 

   Glossina palpalis gambiensis 

 Serratia glossinae 

 (Geiger et al. 2010).  

 

, n . Bu 

 olan ve olmayan bakteriler 

il  (Patil et al. 2010). 

   Bombyx mori  

, fark

n

ya Tricuspidata cudrania , T. cudrania 

 

l

 (Fenga et al. 2011). 
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eki ler al  

r

Acinetobacter spp., 

Enterobacter spp., iki adet Enterococcus spp., ve birer adet Providencia sp. 

Sphingobacterium sp., Chryseobacterium sp., Lactococcus sp., Staphylococcus sp., 

Pseudomonas sp. bakteri leri bulun tur (Geiger et al. 2011). 

   Lissorhoptrus oryzophilus  

r. 

Pantoea 

agglomerans, Klebsiella pneumoniae, Acinetobacter baumannii, Enterobacter oryzae, 

Lactococcus lactis subsp. lactis ve Enterococcus faecalis olama

 (Lu et al. 2013). 

   Anoplophora glabripennis 

. 

Staphylococcus sciuri 

Enterobacteriaceae . Genel 

Enterobacter nimipressuralis, Pantoea 

agglomerans, Serratia proteamaculans, Serratia rubidae, Klebsiella oxytoca, Klebsiella 

terrigena, Klebsiella pnuemoniae, Klebsiella sp., Leclercia adecarboxylata, Rahnella 

aquatilis, Leuconostoc mesenteroides, Enterococcus casseliflavus, Micrococcus luteus, 

Dienococcus radiodurans, Staphylococcus sciuri, Staphylococcus xylosus, 

Staphylococcus intermedius, Staphylococcus pasteuri, Staphylococcus warneri, 

Macrococcus equipercicus, Staphylococcus sp., Microbacterium sp., Curtobacterum 

flaccumfaciens, Curtobacterium citreum ve Tsukamurella inchonensis bakterlileri izole 

 (Podgwaite et al. 2013). 

 beslene Gryllotalpa 

krishnani  , 

Enterobacter cloacae, Bacillus subtilis, Enteroinbacteriaceae 
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bacterium ve Bacillus cereus , 

tespit edil  (Govindarajan et al. 2016).  

   

Antheraea assamensis (Helfer)  , 

r. 16s rRNA dizi analiziyle 

belirlenen Staphylococcus pasteuri, Bacillus pumilus, Achromobacter marplatensis, 

Paucisalibacillus globulus, Staphylococcus warneri, Bacillus sp. ve Bacillus subtilis 

 bulunurken, P. aeruginosa, Ornithinibacillus 

bavariensis, Achromobacter xylosoxidans, S. aureus ve B. thuringiensis  

  (Haloi et al. 2016). 

   afrika tripanosomiyazisine 

neden olan Glossina pallidipes lan 

Bacillus spp., Vagococcus sp., Enterococcus sp., 

Staphylococcus spp., Acinetobacter sp., Mesorhizobium sp., Paracoccus sp., iki 

Psychrobacter spp. Microbacterium spp. Micrococcus spp., Arthrobacter 

spp., Corynebacterium sp., Curtobacterium sp., Dietzia sp. ve Flavobacterium sp.  

izole e r. Glossina pallidipes  

 

(Malele et al. 2018). 

   Laetiporus sulphureus 

Diaperis boleti  -(1 -> 3)-

dilen 

dizi analizi sonucunda Paenibacillus sp.  (Wiater et al. 

2019).  

  tara  

Hermetia illucens  , bu 

 

. dilen 
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Providencia spp., Morganella Klebsiella spp., Escherichia spp., 

Acinetobacter spp., Stenotrophomonas spp., Pseudomonas spp. ve 

Enterococcus spp. cinslerine ait . Bacillus licheniformis 

 

edil  (Callegari et al. 2020). 

   

olan Spodoptera litura . 

Clostridium butyricum, 

Pseudomonas putida, Clostridium botulinum . C. 

r (Karthi 

et al. 2020). 

   Samia ricini 

edilen 60 aerobik 

Firmicutes Proteobacteria 

Proteobacteria Firmicutes  

Proteobacteria Firmicutes  

oldu . Yap  

 (Msango et al. 2020). 

   Melolontha melolontha  orta 

dilen  olan 

Xenorhabdus ve Photorhabdus 

r. Uygulanan testlerde Xenorhabdus ve Photorhabdus 

12 d

Pseudomonas chlororaphis, 

Citrobacter murliniae, Acinetobacter calcoaceticus, Chryseobacterium lathyri, 

Chryseobacterium sp., Serratia liquefaciens ve Serratia 

 (Skowronek et al. 2020). 
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 Tineola bisselliella

yap . Keratinaz 

aktivitesine sahip Bacillsus . Bu bakteriden 

 (Vilcinskas 

et al. 2020).  

   Hermetia illucens 

an 

Hermetia illucens 

tara dilen bakterilerin Providencia rettgeri, 

Morganella morganii, Brevibacterium luteolum, Staphylococcus sp. ve Bordetella spp. 

met

e  (Shumo et al. 2021).  

 Bitkilerle beslenen termitler (Cryptotermes Helicoverpa 

armigera Samia ricini

lerin mikrobiyomu incelen  ve bu enzimler izole edil  (Rehman et al. 

2009; Shil et al. 2014; Bajya et al. 2015; Dantur et al. 2015; Dar et al. 2018; Peristiwati 

et al. 2018; Dar et al. 2021a, 2021b ; Msango et al. 2021a; Msango et al. 2021b). 

 Cincticostella 

levanidovae   . 

Yap analizler sonucu Ephemeroptericola Ephemeroptericola 

cinctiostellae olarak isimlendi  (Kim et al. 2019). 
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kullanarak incele  

mikrobiyomundaki etkileri belirle

 (Receveur et al. 2020).  

 Bekta  Hydrochara caraboides 

 , 

 

(Bekta  et al. 2021a). 

   Cybister 

laterimarginalis torquatus  , 

metotlar kulla  izole e . Yap  mol Lelliottia 

amnigena ve Citrobacter freundii   et al. 2021b). 

 
   

yap  , insan patojen bakteri Pseudomonas aeruginosa, Klebsiella 

pneumonia, Escherichia coli, Vibrio parahameolyticus ve bir mantar Candida 

albicans . Pseudomonas 

otitidis , E. coli ve C. albicans ik etkiye sahip old belir  

(Chellaram and Praveen, 2015). 

 Sceliphron caementarium ve Chalybion 

californicum a, 

 200'den fazla Streptomyces Actinobacteria dildi. Bu izolatlardan 

scelifrolaktam  makrosiklik laktam da 

izole edildi (Poulsen et al. 2011). 

 Wu koleopteran (Holotrichia parallela

bulunan Pseudallescheria boydii iki 

yeni seskiterpen boydine A ve B izole edildi. Boydine B'nin Bifidobacterium sp., 

Veillonella parvula, Anaerostreptococcus sp., Bacteroides vulgatus ve 

Peptostreptococcus sp. antimikrobiyal aktivitesi 
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dine A  ise 

ve mantarlar aldol ilavesine izin veren bir biyokimya

 (Wu et al. 2014). 

  olan Gromphadorhina 

portentosa ve Blaptica dubia b

, 

gram pozitif olan Staphylococcus aureus, Streptococcus pyogenes, Bacillus cereus ve 

gram negatif negatif olan Escherichia coli, Salmonella enterica, Serratia marcescens, 

Pseudomonas aeruginosa, Klebsiella pneumoniae 

 H

  (Akbar et al. 2018). 
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3.1. Materyal 

3.1.1. Cihazlar 

 

 

 

 Modeli 

+4  Edesa SESC-17 

-  J.P. Selecta 

 Zhicheng-ZHWY-2102C 

Elektroforez Sistemi 
BioRad Mini ReadySub-
Protean Tetra Cell 

Hassas Terazi -3002L 

 Qiagen TissueLyser LT 

 Bioer CHB-202 

 BioRad ChemiDocTM MP 

 WiseStir MSH-20D 

Mikrobiyolojik Steril Kabin  

Otoklav Hirayama HV 50-L, Tomy SX-500E 

 SensoQuest Thermocycler 

pH Metre OHAUS ST 3100F 

 Wise Spin CF-10 

Spektrofotometre ThermoScientific Multiskan GO 

 Hettich Zentrifugen Universal 320R 

 Memmert IN110 

 Millipore, Q-3W 

Vorteks Wisd Wisemix VM-10 
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3.1.2. Sarf malzemeler 

 

Besiyerleri Merck firm  temin 

 Genomik DNA izolasyon ve PCR Purifikasyon kiti ile 2x PCR master mix 

EcoTech Biyoteknoloji  

3.1.3. Tripsin/ Proteinaz K p  

  

 1 mM HCl ve 1 mM CaCl2 mde 

 

 Tripsin/ Proteinaz K  

 3ml tripsin/ p  

-  

3.1.4. Native ve SDS PAGE t k  

 Native PAGE  

 3 gr Tris Base ve 14,4 gr  

  

 0,5 M, pH 6,8 olan 2,5 ml Tris-Base, 2 ml Gliserol, 0,01 gr Bromofenol Mavisi 

ve 5,5 ml distile  
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 29 gr akrilamid ve 1 gr 

sonra son hacim distile ,

 

  

 1 gr 

 

 1,5 M Tris tamponu (pH:8.8) 

 11,82 gr Tris- M 

 

 0,5 M Tris tamponu (pH:6.8) 

 3,94 gr Tris-Base 30 ml  

 (Shukolyukol 2011). 

 SDS PAGE  

 distile suda  

ve pH 8, . 

 %10 SDS  

 10 gr SDS 100 ml distile suda  (0,45 m) 

. 
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3.1.5.  

  

 40 ml etanol ve 10 ml asetik asit , son hacim 100 ml oluncaya kadar 

 

  

  

  

 0,2 gr g  ve 40 l formaldehit son hacim 200 ml oluncaya kadar distile 

 

  

 7,5 gr sodyum karbonat ve 125 l formaldehit son hacim 250 ml oluncaya kadar 

 

  

 0,5 ml asetik asit son hacimi 100 ml oluncaya kadar  

 

 PBS 

 Cl, 10 mM Na2HPO4 ve 2 mM 

K2HPO4 ,  
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3.2.1. Arazi  

 

y

Hydrophilidae ve Dytiscidae  

 

 laboratuvara getiril   

Hydrophilidae ; 

Dytiscidae 

t  

3.2.2. Bakteri izolasyonu 

 -20 saniye 

 Agabus bipustulatus, Cybister lateralimarginalis, Dytiscus 

marginalis, Enochrus fuscipennis, Hydrochara dichroma ve Ilybius fuliginosus 

PBS 

e tabi tutuldu.  

 

kol  
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3.2.3 t  

 Genomik DNA izolasyonu 

  

 

 

aroz jel 

asyonlar   

 16S rRNA b  

 -

AGAGTTTGATCMTGGCTCAG-3  ve 1392R 5 -GGTTACCTTGTTACGACTT-3  

primerl

   

ddeler  

PZR Reaksiyonu Miktar 

dH2O 19 ul 

PCR Master Mix (2X) 25 ul 

Forward Primer 2 ul 

Reverse Primer 2 ul 

gDNA 2 ul 
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 30 sn 1 

 10 sn 
 
30 
 

 20 sn 

 30 sn 

 60 sn 1 

   

 Agaroz jel elektroforezi 

 

l 6x  1x TAE 

  

 

 

 

 PZR s dizi analizi  

 T Pure 

PCR/Gel Purification 

ve BLASTN+ (w (Zhang et al. 

2000). 
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3.2.4. AMP retici bakterilerin n seleksiyonu 

 

 

-

9000 rpm  

 

 

3.2.4.1. Well d testi 

 

 well 

Staphylococcus aureus (ATCC 25923) ve Pseudomonas aeruginosa (ATCC 27853) 

7

 (Wiegand et al. 2008)

 

 

3.2.5. Tripsin/ Proteinaz K p y  

 

 

peptit 

ol 

tampon ilave edilirken; deney grubuna 

tripsin/proteinaz K 

edilerek well (Dusane et al. 2013 2018).  
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3.2.6. SDS PAGE 

  

 t

SDS PAGE 

di  boyunca distile suyla 

di. Jel 3 kez distile suyla 

. Jel tekrar distile 

 

ndi

- di 

(Grimaud et al. 2008). 

 

3.2.7. Native PAGE ve jel kapatma testi 

 

 Native  (merkaptoetanol ve 

 (Shukolyukol 2011). 

 .  

 

. Native-

bunlardan birincisi 

tutulurken; 

PAGE jeli kesilerek, soft MHB besiyeri 

di. Bir 

du (Liu et al. 2012). 
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.  PAGE jeli 

Native PAGE   

dH2O    2,2 ml 2,93 ml 

1,5 M Tris (pH:8.8)   2,6 ml - 

0,5 M Tris (pH:6.8) - 1,3 ml 

 5 ml  0,67 ml 

% 10 APS   

TEMED    5  
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4.   

4.1.  

 -

4.1); 3. arazide 

Erzurum-Tortum yolu 5. km; 4. arazide Erzurum- -

 

. k  

 

olarak ku
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2. . Dytiscus marginalis B. Dytiscus 
        marginalis larva C. Cybister lateralimarginalis D. Ilybius fuliginosus 
        E. Ilybius fuliginosus larva F. Hydrochara dichroma. 

 

Hydrophilidae Berosus luridus, Enochrus fuscipennis, Hydrobius 

fuscipes, Hydrochara dichroma, Laccobius syriacus; Dytiscidae Agabus 

biguttatus, Agabus bipustulatus, Agabus labiatus, Colymbetes fuscus, Cybister 

lateralimarginalis, Dytiscus marginalis, Hygrotus saginatus, Laccophilus minutus, 

Graphoderus cinereus ve Ilybius fuliginosus 

edildi  

4.2.  

 

 

 (Wang et al. 2020). 
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ekil 4.3   

  

3.  

 

 

4. 
        . 

 lardan (  

37  aerobik 
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5.  

 24- periyodu 

mak suretiyle 

 

 

4.3.  

 agaroz 

4.6). 
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6.  

  

 

4.7). 

 

7. PZR sonucu  16S rRNA 
        

 

BioEdit 
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OM617793-

OM617839). 

 

Bu bakterilerin birbirleri ile olan 

4.8 e 4.1  
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8.  
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bakteri  

Hydrophilidae Bacteria 

Dytiscus 
marginalis 

Serratia liquefaciens 
Bacillus pumilus 
Aeromonas veronii 
Providencia rettgeri 
Lactococcus garvieae 
Kurthia gibsonii  

Graphoderus 
cinereus 

Serratia fonticola 
Serratia liquefaciens 

Colymbetes 
fuscus 

Serratia fonticola 
Aeromonas veronii 
Providencia rettgeri 
Kurthia gibsonii  

Hygrotus 
saginatus 

Carnobacterium divergens 
Serratia fonticola  

Ilybius 
fuliginosus 

Serratia fonticola 
Hafnia paralvei 
Aeromonas rivuli 
Proteus hauseri 
Aeromonas veronii 
Kurthia gibsonii 
Pseudomonas otitidis 

Laccophilus 
minutus 

Klebsiella pneumoniae 
Serratia fonticola 

Agabus labiatus Serratia fonticola 
Bacillus pumilus 
Proteus hauseri  

Agabus 
bipustulatus 

Serratia fonticola 
Hafnia paralvei 
Kurthia gibsonii 
Aeromonas veronii 
Pseudomonas sp.  

Agabus 
biguttatus 

Lactococcus garvieae 
Kurthia gibsonii 
Pseudomonas otitidis 

Cybister 
lateralimarginalis 

Aeromonas veronii 
Kurthia gibsonii 
Pseudomonas otitidis 
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bakteri  (devam) 

                                                                                                                             
Dytiscidae 

 
Bacteria 

Berosus 
luridus 

Klebsiella pneumoniae 
Serratia fonticola 
Bacillus pumilus 
Acinetobacter radioresistens 
Carnobacterium divergens 
Paenibacillus amylolyticus  
Pseudomonas helmanticensis 
Aeromonas veronii 
Kurthia gibsonii  

Hydrochara 
dichroma 

Serratia fonticola 
Carnobacterium divergens 
Hafnia paralvei 
Providencia rettgeri 
Lactococcus garvieae 
Kurthia gibsonii 

Laccobius 
syriacus 

Serratia fonticola 
Exiguobacterium mexicanum 
Aeromonas rivuli 
Hafnia paralvei 
Aeromonas veronii 
Aeromonas sp. 
Pseudomonas otitidis 

Enochrus 
fuscipennis  

Serratia fonticola  
Bacillus pumilus 
Hafnia paralvei 
Providencia rettgeri 
Aeromonas allosaccharophila  

Hydrobius 
fuscipes  

Serratia fonticola 
Bacillus pumilus  
Aeromonas allosaccharophila  

  

 Dytiscidler 

edilirler. Akarsu ortamlar  

durgun su ortamlar

ulunurlar. Akar

bulunurlar. Bu 

n larva ve 

 

ler 

. 

Yumur  de sahiptirler. Bu 
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gitmelerine   . B

kabuk ebilirler (Benetti 

et al. 2018). 

 i) 

Hydrophiloidea G  

bilinir a  da 

bilirler. Sularda in h nda 

 

karasal  

 

bulunurken, karasal  ise 

. A

 

  et al. 2010). 

 ' Berosus luridus, 

Hydrochara dichroma, Laccobius syriacus, Enochrus fuscipennis ve Hydrobius 

fuscipes); Dytiscidae Dytiscus marginalis, 

Graphoderus cinereus, Colymbetes fuscus, Hygrotus saginatus, Ilybius fuliginosus, 

Laccophilus minutus, Cybister lateralimarginalis, Agabus labiatus, A. biguttatus ve A. 

bipustulatus) elde edildi.  

 R Hydrophilidae Aeromonas 

veronii, Bacillus pumilus, Carnobacterium divergens, Hafnia paralvei, Kurthia gibsonii, 

Lactococcus garvieae, Proteus hauseri, Providencia rettgeri, Pseudomonas otitidis, 

Serratia fonticola ve S. liquefaciens 0 cinse ait toplam 11 

Dytiscidae Acinetobacter radioresistens, Aeromonas 

allosaccharophila, A. veronii, Aeromonas sp., Bacillus pumilus, Carnobacterium 

divergens, Exiguobacterium mexicanum, Hafnia paralvei, Kurthia gibsonii, Lactococcus 

garvieae, Paenibacillus amylolyticus, Providencia rettgeri ve Pseudomonas otitidis 

1 cinse ait 13  
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ekosistemleri,  etkilenme, beslenme 

 

 (Husseneder et al. 2007; Behar et al. 2008). 

 

 

Hansen 1991). 

olaylar  

antimikrobiyal peptitlerin 

(Lehrer and 

Ganz, 1999). antimikrobiyal 
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 Aeromonas, 

Chrysobacterium, Asaia, Enterobacter, Pseudomonas, Pantoea, Proteus, Bacillus, 

Acinetobacter, Streptomyces, Microbacterium, Micrococcus ve Serratia 

Dillon and Dillon 2004; Minard et al. 2013). 

bel

 

 Enterobacteriaceae (Serratia, Hafnia ve Klebsiella 

Serratia 

(Indiragandhi et al. 2007); 

 Melolontha melolontha  

 (Skowronek et al. 2020).  S. 

fonticola

 et al. 2020). S. liquefaciens

belirtilmektedir (Joshi et al.1989; Bagliniere et al. 2017; Salgado et al. 2020) S. 

liquefaciens'in Salmonella typhimurium, Listeria monocytogene ve Yersinia 

enterocolitica 

heliotropini  (Zhao et al. 2017; Haq et al. 2016). 

Schistocerca gregaria ile 

yap Serratia marcescens'in 

 (Dillon et al. 2005). 

Serratia 

enzim aktiviteleri ile de yla i
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 Acinetobacter ve Pseudomonas  de 

 A. radioresistens 

 olup (Wang and Chen 1998; Li et al. 2001); in  

 (Liu et al. 2020). 

sahip bir polisakkarit ve protein kompleksi olan  

erin 

 

-

ma  (Toren et al. 2001). P. otitidis  

oksitl   (Lee et al. 2015). P. otitidis 

sentetik asitlerin  

, , saf, toksik olmayan, 

biyolojik olarak uyumlu  plastikler olarak bilinen 

polihidroksialkanoatlar edir (Reddy et al. 2012).  

 da P. otitidis'den glutaminaz aktivitesi olmayan bir asparaginaz 

karakteriz    sonucunda 

, ticari olarak  E. coli  

asparaginaz ile   (Husain et al. 2016). 

zearalenone kullanma 

kabiliyeti  olup, zearalenone kontamine 

 (Tan et al. 

2015). 

en bir P. otitidis boya konsantrasyonla  

 

 (Wu et al. 2009). K. gibsonii

rfaktan sayesinde  

 (Nor et al. 2021). P. hauseri

 (Ng et al. 2017). 

 

P. otitidis'in 

bu 
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edilen P. otitidis' Candida albicans ve Escherichia coli

tir. Ancak 

and Praveen 2015). 

 A. veronii larda patojen olup; tetrasiklin ve siprofloksasin 

 (Skwor et al. 2014). 

organizma biyoteknolojik uygulamalarda kitinaz ve alfa amilaz enzimlerinin 

(Samie et al. 2012; Zhang et al. 2014). 

 B. pumilus  

 

  et al. 2010)  bir 

  (Marchut-  et al. 2021) ve 

 silanaz ve poligalakturonaz  (Geetha and 

Gunasekaran 2010) bu uygulamalara  B. pumilus

 (Chu et al. 2019). Antimikrobiyal aktivitesi ile 

C. divergens . Bu bakteri 

antimikrobiyal peptit olan divercin  

 (Rihakova et al. 2009).  

 E. mexicanum enzimiyle toksik kromun 

 (Das et al. 2021)

E. mexicanum

 (Cui et al. 2021). 

E. mexicanum

ikisinin Escherichia coli, Shigella flexneri, Klebsiella 

pneumonia ve Salmonella enterica gibi mikrobiyal patojenlere 

 (Shanthakumar et al. 2015).  

 L. garvieae  patojen olan  olup (Meyburgh et al. 2017); 

bir bakteriyosin olan garvicin A  (Maldonado-  et al. 2013). 
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Bununla birlikte L. garvieae    

(Yun et al. 2007).  

 P. amylolyticus

 P. amylolyticus un 

 

(Ikram-ul-haq et al. 2012) e P. 

amylolyticus glukoamilaz 

 (Lincoln et al. 2019). 

 P. amylolyticus pektinaz 

 (Keggi and Doran-Peterson 2020).  P. 

amylolyticus dipikolinik asit, hem gram pozitif hem de gram negatif 

ler 

 (Anandan and Vittal 2019). 

 Providencia rettgeri Hermetia 

illucens n  (Shumo 

et al. 2021). P. rettgeri  bir herbisit olan g ,4 

minometilfosfonik asid  (Xu et al. 

2019). an  

mektedir (Shi et al. 2021). P. rettgeri  

-nematod 

 (Jackson et al. 1995). 

 

(Engel 

and Moran 2013). 
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olarak kolonize edilebilir (Engel and Moran 2013). 

 

(Su rez-Moo et al. 2020). 

 

, Engel and 

Moran 2013). bilgilerin 

verilerdir. rde 

nu  (Receveur et al. 2020) 

 

elde edilen izolasyon verileri d

konulabilecektir.  

4.5. Antibakteriyel Aktivite G  n Seleksiyonu 

    

7

son , 

Pseudomonas aeruginosa

 ( ekil 4.9).  
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Pseudomonas 
        aeruginosa   . 

 Staphylococcus aureus 5 adet izolat (5-1.2, 5-2.2, 

5-4L3, 5-4L.4b,5-2.3)   4.10); elde edilen zonun protein 
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4.10. Staphylococcus 
         aureus  

 S. liquefaciens (Haq et al. 2016), B. 

pumilus (Chu et al. 2019), C. divergens (Rihakova et al. 2009), E. mexicanum  

(Shanthakumar et al. 2015) ve L. garvieae (Maldonado-  et al. 2013) 
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4.6.  

 

 

 (Dusane et al. 2013).  

 

4.11. . A. 5-1.2=M14 
         B. 5-2.2=M29  

 4.11 M29 kodlu P. otitidis  

M14 kodlu P.otitidis 

bakterisine 

 100 ne, proteaz 

100  
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sonraki deney  

4.7. SDS PAGE 

 t

d  M14 ve M29 kodlu P. otitidis  proteinin 

lde 

  

4.12).  

 

4.12. il  SDS PAGE sonucu ve  

 SDS PAGE 2 kDa 
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 PAGE ve Jel Kapatma Testi 

 

Native PAGE jele iki 

 

 

4.13).  

 

4.13. il ve  

  

 4.14).  
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4.14:  

 Ancak hem SDS PAGE hem de Native PAGE jellerinde M29 kodlu izolat 

; M14 kodlu izolata ait 

 

antibakteriyel 

peptit , 

 

P. otitidis 

Native-PAGE 

 Bu izolat Agabus bipustulatus

izol P. 

otitidis  ait 

P. otitidis in E. coli ve C. albicans du  
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belirle  (Chellaram and Praveen 2015). Ancak etken maddenin protein olup 

Bu nedenle P. otitidis ait antibakteriyel peptit ilk 

Agabus bipustulatus  (GenBank 

OM617817) izolat  
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antimikrobi

antibakteriyel  

 Berosus luridus, 

Hydrochara dichroma, Laccobius syriacus, Enochrus fuscipennis ve Hydrobius fuscipes) 

Aeromonas veronii, Bacillus pumilus, Carnobacterium divergens, Hafnia paralvei, 

Kurthia gibsonii, Lactococcus garvieae, Proteus hauseri, Providencia rettgeri, 

Pseudomonas otitidis, Serratia fonticola ve S. liquefaciens 1 

Dytiscus marginalis, Graphoderus 

cinereus, Colymbetes fuscus, Hygrotus saginatus, Ilybius fuliginosus, Laccophilus 

minutus, Cybister lateralimarginalis, Agabus labiatus, A. biguttatus ve A. bipustulatus) 

Acinetobacter radioresistens, Aeromonas sp., A.allosaccharophila, A.veronii, B.pumilus, 

Carnobacterium divergens, Exiguobacterium mexicanum, Hafnia paralvei, Kurthia 

gibsonii, Lactococcus garvieae, Paenibacillus amylolyticus, Providencia rettgeri ve 

P.otitidis 3  

P. otitidis M29 , 

ve Native-PAGE ile Staphylococcus aureus'a (ATCC 25923) 

AMP   
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Agabus bipustulatus okal olarak izole edilen P. otitidi  S. aureus'a (ATCC 

25923) Bu AMP, 

S.aureus

potansiyeline sahip olabilir. 

analizleri  

biyoteknolojik 
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