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OZET

YIGILCA BAL ARISI VE URUNLERINDEN BAKTERI iZOLASYONU
TANIMLANMASI VE KULLANIM ALANLARININ ARASTIRILMASI

Hacer DURSUN
Diizce Universitesi
Fen Bilimleri Enstitiisii, Biyoloji Anabilim Dal1
Yiiksek Lisans Tezi
Danisman: Yrd. Dog. Dr. Serpil UGRAS
Subat 2018, 73 sayfa

Bal arilari, ekolojik dengenin korunmasi, kiiltiir bitkilerinin tozlagmasi ve birgok bitki
tiirlinlin neslinin devamlilig1 gibi 6nemli gorevlere sahiptir. Bu goérevler dogrultusunda
diinyadaki hemen hemen biitiin canlilarin idamesi i¢in hayati deger tasimaktadir. Ancak
bu canlilar kovanlarda ciddi kayiplara ve ar1 popiilasyonlarinin azalmasina sebep olan,
bakteri, fungus, viriis, parazit, protozoon gibi patojenlerin konuk¢usu durumundadir. Bu
patojenlerin neden oldugu ar1 kayiplarinin 6nlenmesi i¢in yeni yaklasimlarin ortaya
cikarilmasi gerekmektedir. Yapilan ¢aligmalarda, arilarin sahip olduklari mikrobiyotanin
hastaliklara kargi direnclilikte olumlu etkileri gdsterilmistir. Bu baglamda, arilarin
viicutlarinda dogal olarak var olan mikrobiyota desteklenirse, arilarin hastaliklara karsi
daha direncli olabilecegi fikri ortaya ¢ikmaktadir. Bu fikirden yola ¢ikarak planlanan bu
caligmada, literatiirde yeni bir ekotip olarak yerini alan Yigilca bal aris1 ve iiriinlerinin
bakteriyal mikrobiyotas1 aydinlatilmis ve elde edilen bakteriyal izolatlarin ar1 larvalarinda
hastalik etmeni olan Paenibacillus larvae bakterisine karsi inhibisyon aktivitesi in vitro
olarak degerlendirilmistir. Bu ¢aligmalarin sonucunda saglikli ar1 ve {irlinlerinden yirmi
bir bakteriyal izolat elde edilmistir. Bu bakteriyal izolatlar fizyolojik, morfolojik ve
molekiiler tamimlama teknikleriyle Lactobacillus kunkeei (HD4, HD6 ve HD12),
Staphylococcus warneri  (HD5 ve HD20), Fructobacillus fructosus (HDS8),
Staphylococcus lentus (HD9), Pantoea vagans (HD10), Bacillus licheniformis (HS6),
Pluralibacter pyrinus (HS10), Pantoea anthophila (HS11), Pantoea agglomerans
(HD11), Bacillus cereus (HS1 ve HS3), Bacillus safensis (HS2, HS4 ve HD18) ve
Paenibacillus taichungensis (HS5), Escherichia coli (HD13) ve Enterobacter cloacae
(HS19 ve HS20) olarak tanimlanmistir. Bu ¢alisma sonucunda L. kunkeei ve F. fructosus
izolatlarinin Paenibacillus larvae bakterisine karsi inhibisyon aktivitesine sahip oldugu
belirlenmistir.

Anahtar sbzciikler: An iiriinleri, Bakteri, Bal aris1, Izolasyon, Paenibacillus larvae.
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ABSTRACT

ISOLATION AND IDENTIFICATION OF BACTERIA FROM YIGILCA
HONEY BEES AND PRODUCTS OF BEE AND INVESTIGATION OF THEIR
USAGE FIELDS

Hacer DURSUN
Diizce University
Graduate School of Natural and Applied Sciences, Department of Biology
Master Thesis
Supervisor: Assist. Prof. Dr. Serpil UGRAS
February 2018, 73 pages

Honey bees have important tasks such as protecting the ecological balance, pollinating
the cultivated plants and continuing the generation of many plant species. In line with
these tasks, it is vital to maintain the lives of almost all living beings in the world.
However, these creatures are hosts of pathogens such as bacteria, fungi, viruses, parasites
and protozoa, which cause serious loss and bee populations in the hives. New approaches
should be revealed to provent the bee losses. In the studies conducted, the positive effects
of the microbiota of the bees on their resistance to the diseases have been shown. In this
context, the idea that bees may be more resistant to diseases can be found if the natural
microbiota in the bees bodies is supported. In this study, derived from this idea, it has
been clarified that it is the bacterial microbiota of Yigilca Honey Bee and its products,
taking place as a new ecotype in the literature and it has been evaluated that the inhibitory
activity against bacterial isolates Paenibacillus larvae bacteria, causing a disease in bee
larvae, is the ‘in vitro’. Twenty one bacterial isolates of healthy bees and products were
obtained as a result of these studies. With the physiological, morphological and molecular
identification techniques, these bacterial isolates are defined as Lactobacillus kunkeei
(HD4, HD6 ve HD12), Staphylococcus warneri (HD5 ve HD20), Fructobacillus
fructosus (HD8), Staphylococcus lentus (HD9), Pantoea vagans (HD10), Bacillus
licheniformis (HS6), Pluralibacter pyrinus (HS10), Pantoea anthophila (HS11), Pantoea
agglomerans (HD11), Bacillus cereus (HS1 ve HS3), Bacillus safensis (HS2, HS4 ve
HD18) ve Paenibacillus taichungensis (HS5), Escherichia coli (HD13) and Enterobacter
cloacae (HS19 ve HS20), As a result of this study, it has been determined that L. kunkeei
and F. fructosus isolates have inhibitory activity against Paenibacillus larvae bacteria.

Keywords: Bacteria, Bee products, Honey bee, Isolation, Paenibacillus larvae.
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1. GIRIS

1.1. GENEL BILGILER

Dogada yasayan canlilar arasinda gii¢lii baglar bulunmaktadir. Buna verilecek en giizel
ornek arilar ile ¢igekli bitkiler arasindaki mutualist iligkidir. Cigeklerin polinasyonu i¢in
arilara, arilarin beslenmesi icin de ¢igeklere ihtiyag¢ vardir ve bu durum canliligin devami
icin elzemdir [1]. Armlar, canlilarin yasamlarinin devami i¢in hayati 6neme sahip
olduklarindan dogada ‘anahtar tiir’ olarak nitelendirilmektedir [2]. Diinyada 25.000,

tilkemizde ise 2.000 civarinda tanimlanmis ar1 tiirii bulunmaktadir [3], [4].

Diinya iizerinde insanoglu tarafindan besin olarak tiiketilen bitkilerin ¢ogunun
polinasyonu arilar tarafindan gerceklestirilmektedir [5]. Canliligin devami igin biiyiik
Onem arz eden yiiksek yapili bitkilerin neslinin devami i¢in de polinasyona ihtiya¢ vardir

ve polinasyon olayinda arilar kanitsamaz bir 6neme sahiptir [6].

Bal arilar1 (Apis mellifera) da diger ari tiirleri gibi tarimsal iiriinlerin tartismasiz en 6nemli
tozlastiricilar1 olup polinasyonu gergeklestiren en 6nemli polinatoér boceklerdir [2], [7].
Yapilan ¢alismalar neticesinde diinyada insan gidasinin % 90’1in 82 bitki tiiriinden elde
edildigini ve bunlardan 63 (% 77) tiiriin tozlasmasinda polinator olarak arilarin gorev
yaptigin1  kaydedilmistir [2]. Dolayisiyla bitkilerdeki tozlasma basarisiz olursa,

ekosistemler asinir ve birgok 6nemli gida maddesinin giivenilir kaynaklar1 kaybedilir [8].

Uziilerek vurgulamak gerekir ki tarim i¢in bu kadar énem arz eden bal aris1 kolonileri,
son on yilda, ar1 iirlinlerinin {iretimini de tehdit ederek diisiis gostermektedir [7]. Bunun
yani sira polinator canlilarin tiir gesitliligi de diinya genelinde son 50 yilda diisiis
gostermektedir [8]. Bu diisiise, bal arilarinda karsilasilan birgok saglik sorunu, kolonilerin
besin ararken tarimsal bocek ilact ve genetigi degistirilmis mahsullere maruz kalmasi ve
zayif aricilik uygulamalart neden olmaktadir [7]. Bu baglamda bal aris1 kolonilerinin
azalmasi ve yiiksek 6liim oranlari, kiiresel alanda biiyiik bir endise yaratmaktadir [9].
Cesitli faktorlerin etkisiyle meydana gelen bu kayiplar koloni sayis1 bakimindan diinyada

ilk siralarda yer alan iilkemiz i¢in de endise verici bir durumdur [10].



1.2. BAL ARISI

Arilar, hayvanlar aleminin eklembacaklilar subesinin bocekler sinifinin zar kanatlilar
takimi {yeleridir. Bal aris1 genel yapisi bakimindan diger boceklere benzememekle
birlikte viicudu yogun ve yumusak bir kil ortiisiiyle kaplidir. Ar1 viicudu bas, gogiis ve
karin olmak iizere ii¢c kisimdan meydana gelir. Basta gozler, duyargalar ve beslenme
organlar1 bulunmaktadir. Bas viicudun ikinci kismi olan gogilise ince oynak bir boyunla
baghdir. Goglis ve karin ise segment denilen halkalardan olusmaktadir. Bal arisinin

morfolojik yapist Sekil 1.1°de gosterilmistir.

Sekil 1.1. Bal aris1 (Apis mellifera) morfolojik yapist.

Bal arilar1 taksonomik olarak incelendiginde Hymenoptera takiminin Apoidae {ist
familyas1 Apiformes grubunda yer alan nektar ve polen ile beslenen bdcekler olarak

karsimiza ¢ikmaktadir [5]. Bal aris1 taksonomisi agsagida verilmistir.

Alem (Kingdom) Hayvanlar (Animalia)

Sube (Phylum) Eklembacaklilar (Arthropoda)
Alt Sube (Subphylum) Antenliler (Antennata)

Sinif (Class) Bocekler (Insecta)

Takim (Order) Zar Kanatlilar (Hymenoptera)
Familya (Family) Arilar (Apidae)

Cins (Genus) Bal Arilar1 (Apis)

Tiir (Species) Bal Aris1 (Apis mellifera)

Taksonomide tiirden sonra irklar yer almaktadir. Ozellikle Avrupa bal aris1 olarak bilinen
Apis melifera tiiriiniin ok sayida ik ve biyotipi bulunmaktadir [3]. Ornegin; Avrupa bal

arisinin Anadolu’da en genis bal aris1 kitlesini olusturan Anadolu 1tk ’Apis mellifera



anatolica‘ olarak isimlendirilir [11], [12]. Her bal aris1 irki farkli ekolojik bolgelerde
yasamakta olup verim olarak da farkli performans gostermektedir [11]. Tiirkiye’nin,
diinyada belirlenmis olan 26 bal aris1 irkindan 5 tanesine ve bunlarin ekotipi olan Mugla,
Yigilca, Gokgeada arilar1 gibi yerel bal arilarina ev sahipligi yaptigr yapilan bilimsel

caligsmalar neticesinde ortaya ¢ikarilmistir.

Tirkiye’de, Anadolu arist (Apis mellifera anatolica), Kafkas arisi (Apis mellifera
caucasica), Iran aris1 (Apis mellifera meda), Suriye aris1 (Apis mellifera syriaca) ve
Karniol aris1 (Apis mellifera carnica) olmak iizere bes farkli ¢esit bal arisi 1rki
tanimlanmistir [4], [11]. Farkli tiir ve irklara sahip olan bal arilar1 bitkilerin tozlasmasina
yardimci olmanin yami sira lrettikleri dogal dirlinlerle de insanogluna faydalar

sunmaktadir.

Tip, eczacilik ve kozmetik gibi alanlarda diinyada yaygin olarak kullanilmakta olan bu
tiriinler halk arasinda ¢esitli hastaliklara kars1 tedavi amaciyla da kullanilmaktadir [10],

[13], [14].

1.3. ARI URUNLERI

Gilinlimiizde beslenme bilincinin artmas1 dogal yasamin gelismesi ile beraber dogal
iriinlere olan talep artmustir. Bu dogal iiriinler arasinda en yaygin olarak kullanilan
gidalarin basinda ar1 driinleri gelmektedir. Arilardan iki farkli sekilde {irtin elde
edilmektedir. Bunlar; arinin dogrudan viicudundan salgilanan, ar1 siitii, balmumu ve ar1
zehri ile bitkilerden toplayip viicut salgilarimi ekledigi; bal, ar1 poleni, ar1 ekmegi ve
propolis gibi {irtinlerdir [15]. Ayrica ar1 irlinleri alternatif ilaglar olarak terapotik

amaglarla da kullanilmaktadir [16].

1.3.1. Bal

Bal, bitkilerin nektarlar1 (bal 6zii), polenleri (¢icek tozu) ve diger canli kisimlarindan
salgilanan salgi maddelerinin bal arilar1 tarafindan toplanip petekte depolanarak
olgunlastirildig1 fermantasyon sonucu olusan dogal bir gida maddesidir [1], [17]. Balin
beslenmedeki faydalarinin yani sira, hastaliklardan koruyucu ve yaralar iyilestirici

etkileri de oldugu ¢ok eski yillardan bu yana bilinmektedir [1], [17]-[19].



1.3.2. Ar1 Siiti

Isci arilarin bas kisminda bulunan ari siitii bezlerinden salgilanan beyazimsi sar1 renkte
peltemsi asidik 6zellige sahip bir maddedir [1], [6], [17]. An siitii tiim arilarin
beslenmesinde kullanilir, erkek ve isci arilar bu besinden {i¢ giin, kralige arilar ise Omiir
boyu faydalanir. Ari siitiiniin yapisinda proteinler, lipitler, vitaminler, enzimler, sekerler,

amino asitler ve yag asitleri gibi besin degeri yiiksek maddeler bulunmaktadir [17].

1.3.3. Polen

Polen ¢igekli bitkilerin erkek organlarinda olusan ve bitkinin {iremesi i¢in gerekli olan
cicek tozlaridir. Ari poleni ise, bal arilar1 tarafindan toplanip kurutulan polen
aglomerasyonlaridir. Bu polen aglomerasyonlar1 genellikle sar1 olup yesil, mor, portakal
rengi, kirmiz1 renkleri de mevcuttur. Polenler sekil ve biiytikliikk bakimindan bulundugu
bitkiye gore farklilik gostermektedir [6]. Bilesiminde protein, karbonhidrat, lipit, enzim,
vitamin, aminoasit gibi maddeler bulunmaktadir ve arilarinin beslenmesi i¢in kullanilan

tek protein kaynagidir ayrica degerli bir apiterapik tirtindiir [1], [6], [20].

1.3.4. Ar1 Ekmegi

Isci arilar tarafindan toplanan polen petek gdzlerine depolanir ve bu sirada bir miktar
tiikkiiriik salgisiyla nemlendirilir. Polene bal, nektar ve armmin tikiiriik salgisinin

karigmasiyla olusan ar1 iirliniine ar1 ekmegi adin1 almaktadir [6].

1.3.5. Propolis

Propolis, is¢i arilarin, bitkilerden topladiklar1 re¢inemsi maddeleri ve bitki salgilarini,
baslarindaki salgi bezlerinden salgilanan enzimlerle degisiklige ugratip bir miktar bal
mumu karigtirarak olusturduklari re¢inemsi maddedir [15], [21]. Propolis, baldan sonra
insanlardan tarafindan en ¢ok bilinen ar1 tirtiniidiir [17]. Arlar tarafindan balmumu ile
karistirtlarak kullanilan propolis, yuva i¢ duvarlarinin piiriistiz hale getirilmesi, yabanci
canlilarin yuvaya girisini engellemek ve kovandaki catlaklarin kapatilmasi amaciyla
kullanilmaktadir [17]. Propolis arilar tarafindan kovan igerisinde kullanimi disinda ilag,

kozmetik ve gida sanayide ayrica apiterapide de kullanilan bir {irlindiir [15].



1.4. BAL ARILARININ ONEMIi

Bal arilar yalnizca iirettikleri bal ve diger iiriinleri ile degil, dogada tozlastirict olarak
bitkisel iiretim ve biyolojik cesitliligin korunmasinda da biiylik 6nem tagimaktadir [2],
[22], [23]. Diinya ¢apinda 215 milyar ABD dolar1 seviyesinde iiriiniin eldesi Bal arisi
(Apis mellifera) tarafindan saglanmaktadir [24], [25], [26]. Kiiresel anlamda, 1961'den bu
yana kolonilerin sayis1 % 45 artarken, tozlagmaya bagimli ekinlerin orani1 % 300 artmistir

[24], [27].

Bal arlarinin performanslar1 degerlendirildiginde o6zellikle Amerika’da bal arisi
kolonilerinin tarimin vazgec¢ilmez bir parcasi oldugu ve itinayla yonetildigi goriilmektedir
[24], [28], [29]. Ancak yine de ar1 kolonilerindeki azalmanin stesinden
gelinememektedir. Bal aris1 kolonilerindeki azalma ve kayiplarin uzun vadede kiiresel
tozlastirict  popiilasyonlarin  kaderi konusunda biliylik endiseye sebep olacagi
ongoriilmektedir. Yapilan ¢alismalarda ABD'de 61 yilda bal aris1 kolonilerinde % 59
oraninda gerileme gozlendigi tespit edilmistir [30]. Tarimsal {iretimde tozlagsma yoluyla
kiiresel ekonomiye yi1lda 200 milyar dolarlik katkida bulunan bu canlilarin koloni sayisi

maalesef glin gegtikce azalmaya devam etmektedir [7].

Bal aris1 popiilasyonlari, hastaliklar, parazitler, bocek oldiiriiciiler, ¢evre ve sosyo-
ekonomik etmenler gibi birgok faktorden etkilenir. Bu faktorler tek baslarina etkili
olabildigi gibi birlikte de etkili olabilmektedirler [31]. Bal arilar1 6zellikle bakteri, fungus,
protozoa, viriis ve parazitik akarlar gibi patojenlerin konukgusu durumundadir [22]. Bu
patojenler kovanlarda ciddi kayiplara sebep olarak ar1 popiilasyonlarinin azalmasina ve

koloni sénmesine neden olmaktadir [32].

1.5. BAL ARISI HASTALIKLARI

Biitlin canlilar gibi bal arilar1 da hastalik ve zararlilarin etkisi altinda yasamlarini devam
ettirmektedirler. Ar1 hastaliklar1 ve zararlilar1 nedeniyle meydana gelen koloni sénmeleri
ve verim diisiikliigli, bu konu ile ilgili sorunlara ¢6ziim iiretilmesini zorunlu hale
getirmistir [33]. Bal arilar1 iizerine yapilan bilimsel ¢aligmalar son on yilda giderek artmis
ve ar1 kolonilerinin kitlesel kayiplarina sebep olan Oliimlerin nedenleri ile ilgili

arastirmalar bilim cevreleriyle paylagilmistir [1].



Aclik, yagmalama, belirsiz kis kayiplari, diger hastaliklar, bilinmeyen nedenlerin de

goriilme siklig1 az da olsa arilarda kayiplara neden oldugu tespit edilmistir [1].

Ancak onemle vurgulamak gerekir ki diinyada ve iilkemizde aricilik sektoriinde verimin
diismesi, ar1 kolonilerinin sénmesindeki en biiyiik problemin ar1 hastaliklar1 oldugu
asikardir. Arilarda hastali§a yol acan patojenler hastaligi olusturan etmene gore bakteri,
fungus, viriis, parazit, ya da protozoon kdkenli olabilmektedir. Ayrica bu patojenler
hastaligin olustugu konak canlinin ergin veya yavru olmasina bagl olarak farkli 6zellikte
hastaliklara sebebiyet vermektedirler. Bu hastaliklar igerisinde Paenibacillus larvae
bakteri tiiriiniin neden oldugu Amerikan Yavru Cirikligi hastaligi, Melissococcus
plutonius bakterisinin neden oldugu Avrupa Yavru Ciirtikliigii hastaligi ve Ascosphaera
apis fungusunun neden oldugu Kireg hastaligi yavru arilarda goriilen yaygin ve tehlikeli
hastaliklardir. Ergin arilarda ise en yaygin ve tehlikeli olan hastalik Nosema apis olarak
tanimlanan bir protozoonun neden oldugu Nosemosis hastaligidir. Bu patojenler arasinda
en tehlikeli ve yaygin olan hastalik ise Varroa destructor (ar1 akari) adi verilen dis

parazitin neden oldugu Varroosis hastaligidir [11], [34].

Amerikan Yavru Cliriikliigii hastaligi bal aris1 larvalarinda goriilen bir yavru hastaligidir.
Hastaligin etmeni P. larvae adi verilen gram pozitif sporlu bir bakteridir. Besinlerle
beraber larvalara bulasan bakteri sporlar1 larvalarin 6liip kokusmasina yol acar. Olii
larvalarin renk degisimi Sekil 1.2°de gosterilmektedir. Bu patojen sadece ar1 larvalarinda
hastaliga neden olur ergin arilarda ise hastalik yapmaz. Ulkemizde ihbari zorunlu olan bu
hastalikla miicadelenin en etkili ve kesin yontemi, hastalikli kolonilerin tlimiiyle

yakilarak yok edilmesidir [34].

Sekil 1.2. Olii larvalarin renk degisimi.



Gilinlimiizde aricilar hastalik etmeni patojenlerin kontroliinde antibiyotik ve pestisit gibi
kimyasallar1 kullanmaktadir. Bu kimyasallarin kullanimi; direngli patojenlerin geliserek
daha dayanikli patojenlerin yayilmasi ar1 kovanlarimin normal mikrobiyotasinda
dengesizlikler ortaya cikararak, ar1 omiirlerinin kisalmasi arilarin bagisiklik sisteminin
baskilanmasi, yiiksek oranda koloni kayiplari ve ar1 {irlinlerinin kontaminasyonu
(kimyasal kalint1) gibi korkutucu sonuglari da beraberinde getirmektedir [35]-[39].
Ozellikle ar1 iiriinlerinde kullanilan kimyasal kalintilar sebebi ile insan tiiketimi igin ar1
tirlinlerinin kalitesi diismekte ve ar1 {irtinleri sagliksiz tehlikeli bir gida maddesine
doniismektedir [37]. Bu gibi olumsuz durumlarin sonucu olarak ar1 hastalik ve
zararlilarina karsi kullanilan kimyasallarin kullanimina sinirlama getirilmistir [40].
Bilingsizce yapilan kimyasal ilaglama yogun pestisit kullanim1 bal aris1 kolonilerinin
zayiflamasi, koloni kayiplarinin olmast, ar1 tiriinlerinde kontaminayon ve kimyasal kalint1
olmasi gibi bir¢ok nedenle ¢ogu iilkede bu kimyasallarin kullanimi yasaklanmistir.
2006’dan once antibiyotik kullanilarak hastalikli kovanlar tedavi edilebilirken, Tarim ve
Koy Isleri Bakanlhigmin 5179 sayih ‘Gidalarin {iretimi, tiikketimi ve denetlenmesine dair
kanun hiikmiinde kararnamenin degistirilerek kabulii hakkinda kanun’ ve Koruma
Kontrol Genel Miidirliigiiniin 2005/74 sayili genelgesine gore 2006’dan itibaren
antibiyotik kullanimi yasaklanmistir. Avrupa Birligi, bazi antivarroa ilaglart hari¢ ar
hastaliklar1 tedavisinde hi¢ bir ilacin kullanimina izin vermemektedir [41]. Hastalik
ortaya ¢iktiginda birtakim Onlemler (6ncelikle hastalikli peteklerin imha edilmesi,
kovanin degistirilmesi, hasta olmayan gii¢lii kolonilerden ball1 ve yavrulu gergeve takviye

edilmesi, suruplama yapilmasi vb. ) alinmalidir [34].

Ayni zamanda, arilar iizerindeki stres azaltmak i¢in; ¢igek bakimindan zengin yasam
alanlarin1 tarim arazilerine dahil etmek, daha siirdiiriilebilir tarim yontemlerini
benimsemek suretiyle bocek ilact kullanimini azaltmak ve ar1 hareketleri tizerinde etkili

karantina dnlemlerini uygulamak tiim pratik 6nlemlerdir [8].

1.6. TURKIYEDE ARI VE ARICILIK

Ulkemiz, 6zel cografi konumu, farkli iklim 6zellikleri, daglari, vadileri ve ovalar ile
bir¢ok bitki tiiriiniin gelisimine firsat veren zengin biyogesitlilige sahip olup buna paralel
olarak ar1 faunasi bakimindan diinyanin en zengin yoreleri arasinda yer almaktadir [3],
[42].


http://scialert.net/fulltext/?doi=je.2011.1.15&org=10#556809_ja
http://scialert.net/fulltext/?doi=je.2011.1.15&org=10#556895_ja

Biinyesinde bir¢ok ar1 itk ve ekotipini barindiran ve ar1 gen cesitliligiyle onemli bir
konumda olan {ilkemiz, diinyadaki 12 gen merkezinden birisidir [43]. Hem
biyogesitliligin hem de koloni sayisinin fazla olmasi iilkemizde ariciligin 6nemli bir

sektor haline gelmesini saglamistir [3], [42].

Ulkemiz yerli ar1 rklarma sahip olmasi nedeniyle aricilik faaliyetleri agisindan biitiin
diinyada 6nemli bir konuma sahiptir [44]. Yerli irklar verim agisindan maksimum
performans gosteren ar1 ekotipleri olup buna paralel olarak tozlasma ile bitkisel {iriinlerde

de yiiksek verimi saglamalar1 beklenen bir durumdur [45].

Gelismis iilkelerde aricilik; tozlagmayr saglamak, ar1 iirlinleri ve ar1 tiretimi gibi g¢esitli
tiretimleri kapsayan oldukga genis bir tarim kolu olarak ifade edilmekte iken iilkemizde
aricilik denildiginde ilk olarak bal iiretimi akla gelmektedir [21]. Tiirkiye’de aricilik her
ne kadar bal iiretimini akillara getirse de koloni sayisina oranla bal veriminin diisiik

seviyelerde oldugu gozlenmektedir.

FAO (Food and Agriculture Organisation) 2011 verilerine gore; iilkelere gore bal tiretimi
dikkate alinarak yapilan verimlilik sonuglar1 neticesinde, kovan basina diisen bal tiretimi
Kanada’da; 617.264 kovandan 35,520 ton bal, Cin’de; 8.850.000 kovandan 446,089 ton
bal dretilirken, Tirkiye’de; 6.011.330 kovandan 94,245 ton bal iretimi
gerceklesmektedir. Tirkiye bal iiretim miktar1 bakimindan Diinya’da 2. sirada olmasina
ragmen kovan basina diisen 15,67 kg bal ile bal iiretimi bakimindan maalesef diinya

ortalamasinin altindadir [46].

TUIK (Tiirkiye Istatistik Kurumu) 2016 verilerine gore iilkemizde 6.6 milyon ar1 kolonisi
bulunmaktadir ve tiim diinya da oldugu gibi tilkemizde de ar1 koloni sayis1 hizli bir sekilde
diistis gostermektedir [2], [51].

Arilar bakteri, fungus, viriis, parazit, protozoon gibi patojenlere maruz kalmakta olup ayni
zamanda bu patojenlerin konukgusu durumundadir [22], [47]-[50], [52]. Patojenler
kovanlarda ciddi kayiplara sebep olmakla birlikte ar1 popiilasyonlarinin azalmasina ve
hatta kolonilerin sonmesine kadar giden sonuglar dogurmaktadir [32]. Bu durum 6zellikle
iklim ve cografi konumu itibari ile aricilik i¢in oldukga elverisli olan {ilkemiz i¢inde tehdit

olusturmaktadir.


http://scialert.net/fulltext/?doi=je.2011.1.15&org=10#556848_ja
http://scialert.net/fulltext/?doi=je.2011.1.15&org=10#562520_ja

1.7. YIGILCA BAL ARISI

Diizce ili Yigilca ilgesi deniz seviyesinden 350 m yiiksekte olup, yiizélgiimii 640 km’dir.
Cografi olarak bakildiginda engebeli, egimli, kayalik ve ormanlik arazi yapisina sahip
oldugu i¢in tarim arazisi dar ve verimsizdir. ilgenin iklimi 1liman bir iklimdir. Niifusu
2016 yilina gore 15.141 kisi olup yapilan niifus sayimlarina bakildiginda gé¢ veren bir
ilce oldugu goriilmektedir. Bitki ortiisii bakimindan olduk¢a zengindir. Floranin zengin
olmas1 ve dogal yapiin bozulmamasi bolgede yasayan ar1 popiilasyonlar1 i¢in 6nemli bir

durumdur.

Yigilca’nin il merkezine ¢ok uzak olmasi, yollarinin bozuk ve ulasgimin zor olmasi gibi
faktorler hem dogal bitki Ortiisiiniin tahrip olmasini engellemis hem de ilgeye disardan
gbcer arict girisi olmasinin Oniine ge¢mistir. Yapilan calismalarda bu bdlgede bulunan
arilarin, aricilar agisindan Onemli bir genotip oldugu ve korunmasi gerektigi

vurgulanmistir [53].

Bal arilar1 genetik, morfolojik ve fizyolojik 6zelliklerinin farkli olmasindan dolayr ¢cok
sayida alttiir ve ekotip icermektedir. Ozellikle Anadolu aris1 (Apis mellifera anatolica)
cok sayida yerel bal aris1 popiilasyonuna sahiptir. Mugla arisi, Giresun aris1 ve Yigilca

aris1, Anadolu arisinin (Apis mellifera anatolica) yerel bal aris1 popiilasyonlaridir [54].

Yigilca bal arilar1 Bati Karadeniz’in diger popiilasyonlarindan morfometrik veriler ve
genetik analizler sonucu tam olarak ayrilmis olup literatiirde yeni bir ekotip olarak yerini
almigtir [53], [54]. Yigilca bal aris1 Sekil 1.3’te gosterilmistir. Ayrica Yigilca bal arisinin
Anadolu ve Kafkas arisindan bal verimi performansi olarak da daha iistiin bir performansa

sahip oldugu yapilan ¢alismalarda kanitlanmistir [55].

Sekil 1.3. Yigilca bal arisi.



1.8. AMAC

Arilar diinyadaki hemen hemen biitiin canlilarin devamliligi i¢in hayati neme sahiptir.
Yasam i¢in biiyiik onem arz eden bu canlilar ne yazik ki bakteri, fungus, protozoa, viriis
ve parazitik akarlar gibi patojenlerin konuk¢usu durumundadir. Hastalik yapici olan bu
canlilar kovanlarda ciddi koloni kayiplarina sebep olmakta bu durum ar1 kolonilerinin
azalmasina ve hatta koloni sonmesine kadar giden sonuglar dogurmaktadir. Bal arilarinin
ekonomik ve ekolojik 6nemi goz oniine alindiginda, ar1 hastaliklarinin kontrolii i¢in etkin,
siirdiiriilebilir ve ¢evre dostu stratejiler gelistirilmesi gerekmektedir. Giinlimiizde ar1
hastaliklarinin ~ kontrolii i¢in patojenleri Oldiiren iriinler (antibiyotik, pestisit)
kullanilmaktadir. Oysa son yillarda yapilan bilimsel c¢aligmalar bu drlinlerin sik
kullanilmasinin direncli patojen gelisimine destek verdigini ve direngli patojenlerin artik
neredeyse kontrol altina alinamadigini siklikla aciklamakta ve kullanilan stratejilerin
olduk¢a yanlis oldugunu gostermektedir. Yapilan ¢alismalarda, arilarin sahip olduklari
mikrobiyotanin ar1 hastaliklarina karst direnglilikte olumlu etkileri gdsterilmistir. Bu
baglamda, arilarin viicutlarinda dogal olarak var olan mikrobiyota desteklenirse, arilarin
hastaliklara karsi daha direncli olabilecegi fikri ortaya ¢ikmaktadir. Bu fikirden yola
cikarak planlanan bu ¢alismada, literatiirde yeni bir ekotip olarak yerini alan Y1gilca bal
aris1 ve irilinlerinin bakteriyal mikrobiyotasinin aydinlatilmas: ve elde edilen bakteriyal
izolatlarin ar1 larvalarinda hastalik etmeni olan Paenibacillus larvae bakterisine karsi

inhibisyon aktivitesinin in vitro olarak degerlendirilmesi hedeflenmistir.
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2. MATERYAL VE YONTEM

2.1. ARI VE ARI URUNLERININ ELDE EDIiLMESI

Calismada kullanilan ar1 ve ar1 {riinlerin tamami rutin tretimin yapildigt DAGEM
(Diizce Universitesi, Aricilik Arastirma Gelistirme ve Uygulama Merkezi, Yigilca,
DUZCE)’den yaz déneminin basinda ve sonunda olmak iizere iki farkli dénemde
kontrollii bir sekilde temin edilmistir. Sirasiyla; ar1, pupa ve larva 6rnekleri; % 0,1 pepton-
NaCl ¢ozeltisi igerikli 20 mL’lik steril tiipler icerisine alinarak, polen drnekleri; polen
tuzaklar1 ve dogrudan arilardan elde edilen polen 6rnekleri steril tlipler igerisine alinarak,
bal ve bal ekmegi ornekleri; steril bistiiri yardimiyla direkt petekten kesilmis ve sonra
petriler icerisine alinarak, ari siitii; kralice ar1 iiretimi i¢in ayrilan kovanlardan ve diger
kovanlardaki petek gozlerinden elde edilmis ve steril petriler igerisine alinarak, diisiik

sicaklikta (yaklasik 5 °C) laboratuvara getirilmistir.

2.2. BAKTERI iZOLASYONU

Laboratuvara getirilen 6rnekler, bakteriyal izolasyon igin steril ortam ve malzemeler

yardimiyla hazirlanmstir.

2.2.1. Ar1, Pupa ve Larva Orneklerinin Hazirlanmasi

Uygun sekilde laboratuvara getirilen orneklerin yiizey sterilizasyonu yapildiktan sonra
steril kabin igerisinde ar1 i¢in; bal midesi ve bagirsak kisimlari ¢ikarilmis ve bu kisimlar
ile ayrica arinin tamami, pupa ve larvanin tamami olmak iizere % 0,1 pepton-NaCl
¢oOzeltisi igerisine alinarak burada homojenize edilmistir. Bu ¢alismalarda tek aridan ve
tek larvadan yararlanildigr gibi ayr1 ayr1 5-10 adet ar1 ve 5-10 adet larva birlikte
homojenize edilerek yararlanilmigtir. Bu homojenizatlardan alinan 6rnekler MRS agar
(De Man, Rogosa and Sharpe Agar), M17 agar ve NA (Niitrient agar) lizerine yayilarak
30-37 °C’de 24-48 saat inkiibe edilmistir [56].
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2.2.2. Bal ve Bal Ekmegi Orneklerinin Hazirlanmasi

10 g bal ve bal ekmegi steril ayr1 ayr1 ortamda tartilmis ve 90 mL pepton ¢ozeltisi (% 0,1)
igerisinde homojenize edilmistir ve buradan alinan 6rnekler MRS agar, M17 ve NA

tizerine yayilarak 30-37 °C’de 24-48 saat inkiibe edilmistir [57].

2.2.3. Polen Orneklerinin Hazirlanmasi

Uygun sekilde laboratuvara getirilen ornekler, MRS, M17 ve NB (Nutrient broth)
igerisine eklenmis ve 30-37 °C’de 24-48 saat inkiibe edilmistir. Ardindan pepton ¢ozeltisi
ile seri diliisyonu yapilarak MRS, M17 ve NA iizerine yayilarak 30-37 °C’de 24-48 saat
inkiibe edilmistir [58].

2.2.4. An Siitii Orneklerinin Hazirlanmasi

Bu ¢alismada ar1 siitii 6rnekleri petek géziinden alindiktan sonra direkt MRS, M17 ve NA
gibi farkli besiyerleri lizerine yayilarak 30-37 °C’de 24-48 saat inkiibe edilmistir [59].

2.3. BAKTERIYAL SAF KULTURLERIN HAZIRLANMASI VE
STOKLANMASI

Ar1 ve lirlinlerinden elde edilen 6rnekler, farkli besiyerleri (MRS, M17 ve Nutrient agar)
lizerine yayilarak inkiibe edilmistir. Inkiibasyonun ardindan besiyerleri {izerinde biiyiiyen
ve farkli olduklar1 tespit edilen bakteriyal koloniler dikkatlice secilerek alinmistir. Elde
edilen bakteriyal kolonilerin alindiklar1 besiyerleri dikkate alnarak ¢izgi ekimleri
yapilmis ve saf Kkiiltlirleri elde edilmistir. Saf izolatlarin olusturdugu koloniler
isimlendirilerek sonraki ¢alismalarda kullanilmak {izere % 20°lik steril gliserol igerikli

besiyerinde -20 °C’de stoklanmustir.

2.4, BAKTERIYAL JiZOLATLARIN MORFOLOJIK OZELLIiKLERINIiN
BELIiRLENMESI

Bakterilerin koloni ozellikleri saf kiiltiir elde edildikten sonra incelenerek morfolojik
ozellikleri de kayit altina alinmustir. Saf kiiltiirler elde edildkten sonra izolatlarin gram
ozellikleri % 3’lilk KOH (Potasyum hidroksit) kullanilarak gergeklestirilen bir teknikle
tespit edilmistir [60]. Taze olarak hazirlanmis olan KOH steril lam {izerine damlatilmis

ve bakterinin saf kiiltiirii burada siispanse edilmis 5-60 saniye beklendikten sonra
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siispansiyon 0ze ile lamdan yukar1 dogru kaldirildiginda iplik seklinde uzama
goriildiigiinde bakterinin Gram (-) olduguna, herhangi bir uzama goriilmediginde ise

bakterinin Gram (+) olduguna karar verilerek gram 6zellikleri tespit edilmistir.

2.5. BAKTERIYAL iZOLATLARIN FiZYOLOJIK OZELLIKLERININ
BELIiRLENMESI

2.5.1. Optimum Biiyiime Sicakliklarinin Belirlenmesi

Izolatlarin optimum biiyiime sicakliklarinin belirlenmesi amaciyla izolatlar farkli sivi
besiyerleri (MRS ya da Nutrient Broth) icerisine ekim yapilmis 4 °C, 25 °C, 30 °C, 35
°C, 40 °C gibi farkli sicakliklar degerlerinde ve gereken izolatlarda ise 45 °C ve 50 °C’ye
ayarli su banyolarinda 16-24 saat inkiibe edilmistir. Inkiibasyon sonrasinda &rneklerin
yogunlugu 600 nm dalga boyuna ayarlanmis spektrofotometrede (MAPADA, UV-
1800PC) ol¢lim yapilarak tespit edilmistir.

2.5.2. Optimum pH Ozelliklerinin Belirlenmesi

izolatlarin biiyiiyebildigi pH araliklarinin belirlenmesi i¢in izolatlar pH 3.0, 5.0, 7.0, 9.0
ve 11.0 gibi farkli pH degerlerine sahip siv1 besiyerine izolatlar inokiile edilerek 24 saat
inkiibasyona birakilmigtir. Inkiibasyon sonrasinda drneklerin yogunlugu 600 nm dalga

boyuna ayarlanmis spektrofotometrede 6l¢iim yapilarak tespit edilmistir.

2.5.3. NaCl Ozelliklerinin Belirlenmesi

Izolatlarin NaCl ihtiyaclarmnin belirlenmesi amaciyla, % 2, % 4, % 7, % 10 ve % 12 gibi
farkl1 oranlarda NaCl eklenmis s1v1 besiyerleri hazirlanmustir. izolatlar siv1 besiyerlerine
inokule edilerek 24 saat inkiibasyona birakilmistir. Inkiibasyon sonrasinda érneklerin
yogunlugu 600 nm dalga boyuna ayarlanmis spektrofotometrede Slgiim yapilarak tespit

edilmistir. Bu sayede izolatlarin hangi oranda tuzu tolere edebildiklerine karar verilmistir.

2.6. BAKTERIYAL iZOLATLARIN BAZI BiYOKIMYASAL
OZELLIKLERININ BELIRLENMESI

Izolatlarin Katalaz enzimi {iretme yetenekleri katalaz testi ile belirlenmistir. Oncelikle
bakteriyal izolatlarin kat1 besiyerine nokta ekimleri yapilmistir. Gelistirilen bakteriyal

izolatlarin koloni yiizeyine, % 3’lik H202 ten 1 ml damlatilmistir. Koloniler tizerinde
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hizla baslayan ve kisa siirede kaybolmayan hava kabarciklarinin olusmasi pozitif test
sonucunu gostermistir [61]. Izolatlarin Triptofanaz enzimi iiretme yetenekleri indol testi
ile belirlenmistir. Incelenecek bakteri kolonisinden (bakteriyal izolat) 6zeyle alinan
bakteri izolat1 temiz bir tiip i¢inde bulunan triptone siv1 besiyerine (triptofandan zengin
besiyeri) ekim yapilmis ve etiivde 37 °C’de 24 saat inkiibe edilmistir. Inkiibasyon siiresi
sonrasinda iizerine, 500 ul KOVAK ayiraci ilave edilmistir. 1-2 dakika beklendikten
sonra besiyerinin iist kisminda, parlak kirmizi bir halka olusmasi, pozitif test sonucunu
gdstermistir [61]. Izolatlarin Amilaz enzimi iiretme yetenekleri Nisasta hidrolizasyon testi
ile belirlenmisir. Incelenecek bakteriyal izolatlarin steril kiirdan yardimiyla nisastal1 agar
besiyerine nokta ekim yapilmis ve etiivde 37 °C’de 24-48 saat inkiibe edilmistir.
Inkubasyon siiresinin sonunda agarlarin iizeri lugol solusyonu ile kaplanmis ve 5 dakika
bekletildikten sonra liigoliin fazlasi dokiilerek sonuglar degerlendirilmistir. Koloni
etrafinda renksiz bir halka olusmas1 (alfa-amilase enziminin nisastayr hidrolizasyonu

sonu) pozitif test sonucunu gostermistir [61].

2.7. BAKTERIYAL iZOLATLARIN MOLEKULER OZELLIKLERININ
BELIiRLENMESI

2.7.1. izolatlarin Genomik DNA izolasyonu

Pitcher ve arkadaslar1 (1989) tarafindan acgiklanan yonteme gore yapilmistir. Calismada
kullanilan izolatlar MRS broth ve NB besiyerinde 30 °C'de bir gece inkiibe edilerek
tiretilmistir. Elde edilen sivi kiiltiir iki kez oda sicakliginda 13000xg’de 3-4 dakika
santrifiij edilerek ¢oktiriilmiistiir. Siipernatant kismi dokiilerek pellet kisimlari
saklanmigtir. Pelletin lizerine, 500 pl TE tamponu (10 mM Tris-HCI; 1 mM EDTA, pH
8.0) ilave edilerek pellet ¢oziilmiistiir. Daha sonra her bir tiipe 10 pg lizozim ilave edilerek
vortekslenmis ve 37 °C'de 1 saat bekletilmistir. Hiicrelerdeki proteinlerin par¢alanmasi
icin, 50 pl % 10’luk SDS eklenerek 37 °C'de 30 dakika bekletilmis ve bu siire sonunda,
tiipe 3 M’lik 0,1 hacim sodyum asetat (pH 5.2) eklenmistir. Ardindan 65 °C’de 10-30 dk
alt iist edilerek hiicrelerin par¢alanmasi saglanmistir. Uzerine 250 pl fenol ve 250 pl
kloroform: izoamil alkol (24:1) ilave edilmis, tekrar alt-iist edilerek karistirilmis ve 5
dakika 13.000xg’de santrifiij edilmistir. Tipiin st kismindaki sivi alinip temiz tiipe
birakilip, pellet kismi ise atilmistir. Bu tiipe tekrar 500 pl kloroform eklenmis ve alt-iist
edilerek 13.000xg’de tekrar 5 dakika santrifiij edilmistir. Bu islem iki kez tekrarlandiktan

sonra, lizerlerindeki sivi kisim alinip bu sivi kisma 0,1 hacim 3 M sodyum asetat ve 2
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hacim % 96’lik etanol ilave edilmis -20 °C'de 30 dakika bekletilmistir. Daha sonra
13.000xg’de 15 dakika santriflij edilmis ve iist kisimdaki sivi bosaltilmistir. Kalan
pelletin iizerine 500 pl % 70’lik etanol ilave edilerek tekrar 13.000xg’de 2 dakika
santrifiij edilip iist kistmdaki s1vi dokiilerek pellet agik havada kurutulmustur. Elde edilen
DNA pelleti, 100 ul ddH20’da ¢oziiliip ve elde edilen 6rnekler, 0,5 pg/ml etidyum
bromiir ihtiva eden % 1°lik agaroz jelde 5 pl’si yiriitiilerek jelde gorlintiilenmistir.
Dogrulanan DNA 6rnekleri sonraki ¢alismalarda kullanilmak tizere +4 °C'de muhafaza

edilmistir.

2.7.2. izolatlarin 16S rDNA Gen Analizleri

Bakteriyal izolatlarin 16S rDNA gen analizlerinin yapilabilmesi i¢in dncelikle agagidaki
primerler ve yine asagida belirtilen PCR sartlar1 kullanilmak suretiyle toplam 50 pl
hacimde thermal cycler block (Thermo, 5020) kullanilarak, PCR reaksiyonu yapilmigtir
Calismada kullanilan, primerler Cizelge 2.1’de, PCR igerigi Cizelge 2.2’de, PCR
kosullar1 ise Cizelge 2.3’te gosterilmistir. PCR reaksiyonu sonucunda elde edilen
ornekler, 0,5 pg/ml etidyum bromiir ihtiva eden % 1°lik agaroz jelde yiiriitiilerek, jel

goriintliilenmistir. PCR 6rnekleri +4 °C'de muhafaza edilmistir.

Cizelge 2.1. Calismada kullanilan primerler.

Ad Uzunlugu | GC Igerigi | Tm (°C) Dizi
(bp) (%)
16s rDNA 24 38 47 5-ATT CTA GAG TTT GAT CAT
Forward GGC TCA-3’
16s rDNA 27 59 59 5-ATG GTA CCG TGT GAC GGG
Reverse CGG TGT GTA-3’

Cizelge 2.2. PCR igerigi.

Icerik Miktar / Son konsatrasyon
Tamponu 10x Sul/1X
MgCl; 3ul/1 Mm
Forward primer 1,5 ul /100 Mm
Dntp 1 ul/ 100 Mm
Revers primeri 1,5 ul /100 Mm
Tag DNA polimeraz 0,5ul/5U0/MI
DNA 1 ul/200 ng
dH20 36,5 pl
Toplam 50 pl
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Cizelge 2.3. PCR kosullar1.

Segment Dongii Sayisi Sicaklik Siire
1 1 95°C 2 dakika
94 °C 1 dakika
2 36 50 °C 1 dakika
72 °C 2 dakika
3 1 72 °C 5 dakika

2.7.3. Elde Edilen DNA Baz Dizilimlerinin Analizi

21 bakteriyal izolatin DNA’s1t 20 pl’lik hacim i¢inde 200 mg/ul konsantrasyonda
hazirlanmistir. 16S rDNA bolgelerinin tanimlanmasi i¢in 6rnekler yurtdisina (Macrogen,
Hollanda) gonderilmistir. Sekans sonucunda elde edilen 16S rRNA geninin baz dizilimi
FinchTv programu ile diizenli forma getirildikten sonra gen bankasinda bulunan diger 16S
rDNA genleri ile NCBI (National Center for Biotechnology Information) web adresindeki
BLAST (Basic Local Alignment Search Tool) programi kullanilarak karsilastirmasi

yapilarak sonuglar degerlendirilmistir.

2.7.4. Filogenetik Agac¢ Tasarim

Filogenetik analizde ar1 ve lriinlerinden elde edilen 21 izolatin 16S rDNA gen dizisi ve
yakindan iliskili olduklar tiirler kullanmilmistir. Filogenetik analiz Komsu Birlestirme
Yontemi (Neighbor Joining) ve Maksimum Parsimoni (Maximum Parsimony) yontemi
ile MEGA 5.0 yazilimi ile gergeklestirilmistir [62].
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3. BULGULAR

3.1. ARI VE ARI URUNLERININ ELDE EDILMESI

Caligmada kullanilan ar1 ve ar1 iiriinlerin tamami rutin iiretimin yapildigt DAGEM’den

iki farkli donemde kontrollii bir sekilde, temin edilmis olup Sekil 3.1°de gdsterilmistir.

Sekil 3.1. Ar1 ve 6rneklerin temini.

3.2. BAKTERILERIN iZOLASYONU

Art ve an Uriinlerinden elde edilen bakteriyal izolatlardan, koloni morfolojileri ve
mikroskobik goriintimleri dikkate alinarak saf kiiltiirleri elde edilmistir. Birinci 6rneklem
sonrasinda 11 farkli ikinci 6rneklem sonrasinda ise 10 farkli bakteri izole edilerek
toplamda 21 bakteriyal izolatin saf kiiltiirleri yapilmis olup birinci Grnekleme ait

bakteriyal izolatlar Cizelge 3.1°de gosterilmistir.

Cizelge 3.1. An ve iiriinlerinden elde edilen bakteriyel izolatlar (1. Orneklem).

No izolat Kaynak Besiyeri Bityiime Sicakligt
1. HD4 Bal MRS A 30°C - 35°C
2. HD5 Bal NA 30°C - 35°C
3. HD6 Polen MRS A 30°C - 35°C
4, HD8 Polen MRS A 30°C - 35°C
5. HD9 Polen NA 30°C - 35°C
6. HD10 Polen NA 30°C - 35°C
7. HD11 Ar1 ekmegi NA 30°C - 35°C
8. HD12 Ar1 ekmegi MRS A 30°C - 35°C
9. HD13 Ar1 bagirsak MRS A 30°C - 35°C
10. HD18 Pupa NA 30°C - 35°C
11. HD20 Bal NA 30°C - 35°C

17



Calismanin sonucunda elde edilen birinci 6rnekleme ait bakteriyal izolatlar Sekil 3.2°de

gosterilmigtir.

Sekil 3.2. Baz1 bakteriyal izolatlar (1. Orneklem).

Calismanin sonucunda elde edilen ikinci 6rnekleme ait bakteriyal izolatlar ise Cizelge 3.2

gosterilmistir.

Cizelge 3.2. Ar1 ve ar1 iiriinlerinden elde edilen bakteriyel izolatlar (2. Orneklem).

No Izolat Kaynak Besiyeri Bitylime Sicakhg:
1. HS1 Ar1 ekmegi NA 30°C - 35°C
2. HS2 Ar1 ekmegi NA 30°C - 35°C
3. HS3 Ar1 ekmegi NA 30°C - 35°C
4. HS4 Ar1 ekmegi NA 30°C - 35°C
5. HS5 Ar1 ekmegi M17 30°C - 35°C
6. HS6 Polen NA 30°C - 35°C
7. HS10 Polen M17 30°C - 35°C
8. HS11 Polen M17 30°C - 35°C
9. HS19 Arl M17 30°C - 35°C
10. HS20 Arn M17 30°C - 35°C
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Calismanin sonucunda elde edilen ikinci 6rnekleme ait bakteriyal izolatlar Sekil 3.3°de

gosterilmigtir.

Sekil 3.3. Baz1 bakteriyal izolatlar (2. Orneklem).

Yapilan ¢alismalar sonucunda; baldan; {i¢ bakteri izolasyonu, polenden; yedi bakteri
izolasyonu, ar1 ekmeginden; yedi bakteri izolasyonu, aridan; li¢ bakteri izolasyonu ve
pupadan; bir bakteri izolasyonu gerceklestirilmistir. Ar siitlinden iki 6rneklemde de

hicbir bakteri izolasyonu ger¢eklesmemistir.

3.3. BAKTERIYAL SAF KULTURLERIN HAZIRLANMASI VE
STOKLANMASI

Arn ve trilinlerinden elde edilen saf bakteriyal izolatlar (21 tane) HD serisi ve HS serisi
olmak {iizere isimlendirilerek sonraki ¢alismalarda kullanilmak tizere % 20’lik steril

gliserol igerikli besiyerinde -20 °C’de stoklanmustir.
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3.4. BAKTERIYAL iZOLATLARIN MORFOLOJIK OZELLIKLERI
BELIRLENMESI

Ilk olarak izole edilen 21 bakteri morfolojik dzellikleri, gram 6zellikleri ve biyokimyasal
ozellikleri degerlendirilmek kosuluyla tanimlanmaya bagslanmistir. Bu ¢alisma
sonucunda, yedi izolatin Gram (-), onddrt izolatin Gram (+) 6zellik gosterdigi tespit

edilmistir. Bakteriyal izolatlarin koloni 6zellikleri Cizelge 3.3 ve 3.4’te tanimlanmustir.

Cizelge 3.3. Bakteriyel izolatlarm morfolojik 6zellikleri (1. Orneklem).

Izolat Gram Ozellikleri Koloni morfolojisi

HD4 G(+) Krem, diizgiin halkasal koloni
HD5 G (+) Acik sar1,diizgiin halkasal koloni
HD6 G(+) Krem, diizgiin halkasal koloni
HD8 G(+) Koyu krem, diizgiin halkasal koloni
HD9 G(+) Koyu krem, diizgiin halkasal koloni
HD10 G(-) Seffaf sar1, diizgilin halkasal koloni
HD11 G () Seffaf sar1, diizgilin halkasal koloni
HD12 G(+) Krem, diizgiin halkasal koloni
HD13 G(-) Seffaf krem, diizgiin halkasal koloni
HD18 G (+) Krem, diizgiin halkasal koloni
HD20 G(+) Seffaf sar1, diizgilin halkasal koloni

Cizelge 3.4. Bakteriyel izolatlarm morfolojik 6zellikleri (2. Orneklem).

Izolat Gram ozellikleri Koloni morfolojisi

HS1 G (%) Krem, piirtiiklii yiizey, diizgiin halkasal koloni
HS2 G(+) Krem, diizgiin halkasal koloni
HS3 G(+) Seffaf krem, diizgiin halkasal koloni
HS4 G(+) Koyu krem, diizgiin halkasal koloni
HS5 G((+) Acik sar1, diizgiin halkasal koloni
HS6 G(+) Krem, flamentli koloni

HS10 G() Acik sari, diizgiin halkasal koloni
HS11 G(-) Agik sari, dagiik koloni
HS19 G(-) Seffaf krem, diizgiin halkasal koloni
HS20 G(-) Seffaf krem, diizgiin halkasal koloni

3.5. BAKTERIYAL IZOLATLARIN FiZYOLOJIK OZELLIKLERININ
BELIiRLENMESI

Bu calismada bakteriyal izolatlarin en iyi gelisim gosterdigi sicaklik, pH ve tuz aralig
belirlenmistir. Bu sayede elde edilen bakteriyal izolatlarin en iyi gelisim gosterdigi en

dogru ortamda biiyiitiilmesi saglanmistir. Ayn1 zamanda bu calismadan elde edilen
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sonugclar bakteri tanimlama ¢alismalarinda da diger 6zellikleri ile birlikte degerlendirilmis

ve bakteriyal kimliklendirilmede yardimci veriler olmustur.

3.5.1. Optimum Biiyiime Sicakliklarinin Belirlenmesi

Bu c¢alisma sonucunda, 21 bakteriyal izolatin tamaminin 4 °C’de bilyiimedigi
gbzlenmistir. HS1, HS2, HS3, HS4, HSS5, HS10, HS11, HS19, HS20, HD4, HD5, HDG6,
HD9, HD10, HD11, HD12, HD13 nolu izolatlarin optimum biiylime sicakliklarinin 35
°C oldugu tespit edilmistir. HS6, HDI18, HD20 nolu bakterilerinin 40 °C’de
bliyliyebilmesi daha yiiksek sicakliklarinda denenmesine sebep olmus ve bu ii¢ bakterinin
45 °C ve 50 °C sicakliklarina toleransli olduklart tespit edilmistir. Bakteriyal izolatlarin

biiyiim sicakliklar1 Cizelge 3.5’te gosterilmistir.

Cizelge 3.5. Bakteriyel izolatlarin biiyiime sicakliklari.

Sicaklik (°C)

[zolat 4 25 30 35 40
HS1 ++ ++ ++++ ++
HS2 + ++ ++++ +++
HS3 ++ ++ ++++ ++
HS4 + ++ ++++ +++
HS5 ++ ++ ++++
HS6 ++ +++ ++++ ++++

HS10 ++ +++ ++++ +

HS11 ++ +++ ++++ +

HS19 + ++ +4+++ +++

HS20 ++ ++ +4+++ +++
HDA4 + ++ ++++ +++
HD5 + +++ ++++ ++
HD6 + ++ ++++ +++
HDS8 + ++ ++
HD9 + ++ +4+++ +++

HD10 + ++ ++++

HD11 + + ++++

HD12 + ++ ++++ ++

HD13 + ++ +4+++ +++

HD18 + ++ +++ ++++

HD20 - + ++ +++ ++++

-; biiyiime yok, +; biiyiime, ++; az biiylime, +++; iyi bilylime, ++++; ¢ok iyi biiylime
3.5.2. pH Ozelliklerinin Belirlenmesi

Bu calisma sonucunda, 21 bakteriyal izolatin tamaminin pH 3.0°de biiylimedigi
gozlenmigtir. HS4, HS10, HS19, HS20, HD18, HD10, HD11, HDS nolu izolatlar i¢in pH
5.0’1n gelisimleri i¢in en uygun pH oldugu tespit edilmistir. HD20, HD13, HD12, HDS,
HD6, HD4, HS6, HS3, HS1 nolu izolatlar i¢cin pH 7.0’1n gelisimleri i¢in en uygun pH
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oldugu tespit edilmistir. HS5, HD9 ve HS11 nolu izolatlar i¢in ise pH 9.0’1n gelisimleri
icin en uygun pH oldugu tespit edilmistir. HS20, HD4, HD6, HD8, HD9 ve HD12 pH
11.0’e dayaniklilik gosterdigi Cizelge 3.6°da tespit edilmistir.

Cizelge 3.6. Bakteriyel izolatlarin pH 6zellikleri.

pH
izolat 3 5 7 9 11
HS1 - + +++ -
HS2 - ++ ++ ++
HS3 - + +++ ++
HS4 - +++ ++ ++
HS5 - - ++ +++
HS6 - ++ +++ +
HS10 - +++ ++ +
HS11 - + ++ +++
HS19 - +++ ++ +
HS20 - +++ ++ ++ +
HDA4 - + +++ ++ +
HD5 = +++ ++ +
HD6 = + +++ ++ +
HDS8 = + +++ ++ +
HD9 - - ++ +++ +
HD10 - +++ ++ ++
HD11 = +++ ++ ++
HD12 - + +++ ++ +
HD13 - ++ +++ ++
HD18 - +++ ++ +
HD20 ++ +++ ++

-; bliyiime yok, +; biiyiime, ++; az bilylime, +++; iyi biiylime

3.5.3. NaCl Ozelliklerinin Belirlenmesi

Bu ¢alisma sonucunda HS2, HD20, HD9, HD5 nolu izolatlarin % 2-12 arasindaki tiim
tuz konsantrasyonlarina kars1 dayanikli olduklari belirlenmistir. HS6 nolu izolatin % 7-
10 arasindaki tuz konsantrasyonunda en iyi sekilde biiyiidiigii tespit edildi. HD4, HD6,
HD8 ve HDI12 nolu izolatlarin % 2’lik tuza dayanikli ancak daha fazla tuz
konsantrasyonlarina dayanikli olmadiklar1 belirlenmistir. HS3 nolu izolatin % 2-4, HS4
nolu izolatin % 2-10, HS5 nolu izolatin % 2-4, HS1, HS10, HS11, HS19, HS20, HD10,
HD11, HD13 ve HD18 nolu izolatlarin % 2-7 araliklarindaki tuza dayanikli olduklari
Cizelge 3.7’de tespit edilmistir.
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Cizelge 3.7. Bakteriyel izolatlarin NaCl 6zellikleri.

izolat NaCl Konsantrasyon (%)
2 4 7 10 12
HS1 ++++ +++ + - -
HS2 ++++ +++ ++ ++ +
HS3 +++ ++ - - -
HS4 + ++ +++ ++ -
HS5 ++ + - - _
HS6 + ++ +++ +++ +
HS10 + ++ + - -
HS11 ++ + T B} ;
HS19 +++ ++ - -
HS20 +++ ++ ++ + -
HD4 + - - - -
HD5 +++++ ++++ +++ ++ +
HD6 + - - B _
HD8 ++ + - - -
HD9 ++ ++ ++ ++ ++
HD10 +++ +++ +++ - -
HD11 +++ +++ +++ - -
HD12 ++ + - - -
HD13 +++++ ++++ +++ - -
HD18 +++ +++ +++ - -
HD20 +++++ ++++ +++ ++ +

-; biiyiime yok, +; biiylime, ++; az biiylime, +++; iyi bliylime, ++++; ¢cok iyi biiyliime

3.6. BAKTERIYAL iZOLATLARIN BiYOKIMYASAL OZELLIiKLERININ
BELIiRLENMESI

Bu calisma sonucunda bakteriyal izolatlarin bazi temel biyokimyasal O6zellikleri
aydinlatilmistir. Bu biyokimyasal 6zellikler icerisinde triptofanaz, amilaz ve katalaz

enzim Uretme yetenekleri tespit edilmistir.

Elde edilen veriler 21 bakteriyal izolatin kimliklendirilme ¢aligmalarinda kullanilmastir.
HDI13 nolu izolat disinda diger bakteriyal izolatlarin triptofanaz enzimi {retme
yetenegine sahip olmadigi tespit edilmistir. HD4, HD6, HD8 ve HD12 nolu izolatlarin
katalaz enzimi liretme yetenegine sahip olmadigi, digerlerinin ise iiretebildikleri tespit
edilmistir. HS2, HS4, HS19, HD18, HD20, HD4, HD6, HD8 ve HD12 nolu izolatlarin
amilaz enzimi iretme yeteneklerinin olmadig1 ancak diger izolatlarin {iretebildikleri

Cizelge 3.8 de tespit edilmistir.
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Cizelge 3.8. Bakteriyel izolatlarin bazi biyokimyasal 6zellikleri.

Izolat Triptofanaz Amilaz Katalaz

HS1 - +
HS2 - -
HS3 - +
HS4
HS5
HS6
HS10
HS11
HS20
HS19
HD4 - - -
HD5 - + +
HD6
HD8 - - -
HD9 - + +
HD10 : + +
HD11 - + +
HD12 - - -
HD13 + + +
HD18 - - +
HD20

R R

4[|+ +|+]|+

-; enzim iretme yetenegi yok, +; enzim iiretme yetenegi var.

3.7. BAKTERIYAL iZOLATLARIN MOLEKULER OZELLIiKLERINIiN
BELIiRLENMESI

Bu calismada bakteriyal izolatlarin tanimlanmasinda kullanilacak 16s rDNA gen sekans
analizi yapilmistir. Bu analizin yapilabilmesi i¢in dncelikle izolatlarin genomik DNA’lar1
izole edilmistir. izolatlarin genomik DNA’lar1 izole edildikten sonra PCR islemi igin
korunan 16S rRNA’y1 kodlayan DNA fragmenti PCR ile ¢ogaltilmis ve elde edilen

dizinin siras1 sekans analizi ile belirlenmistir.

3.7.1. izolatlardan Genomik DNA izolasyonu

21 izolatin genomik DNA’ s11zole edilmis ve agaroz jel elektroforezinde ytiriitiilerek hem
varlig1 hem de saflik oran1 Sekil 3.4’ te gosterilmistir. Izolatlarin DNA profilleri sirasiyla;
1. HS1, 2. HS2, 3. HS3, 4. HS4, 5. HS5, 6. HS6, 7. HS10, 8. HS11, 9. HS20, 10. HS19,
11. HD4, 12. HD5, 13. HDG6, 14. HDS, 15. HD9, 16. HD10, 17. HD11, 18. HD12,
19.HD13, 20.HD18, 21. HD20 seklinde numaralandirilmstir.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20 21

Sekil 3.4. izolatlarin DNA profilleri.

3.7.2. izolatlarin 16S rDNA Gen Analizler

21 izolatin elde edilen genomik DNA’s1 kullanilarak PCR yapilmistir. Yaklasik 1400
bp’lik bir fragment ¢ogaltilmis ve yine sonuglar agaroz jel -elektroforezinde
yirlitilmistir. Bu sayede hem fragmentin varligt hem de fragment biiylkligii tespit
edilmis olup Sekil 3.5°te gosterilmistir. Izolatlarin rDNA PCR profillleri sirastyla; 1.
HS1, 2. HS2, 3. HS3, 4. HS4, 5. HS5, 6. HS6, 7. HS10, 8. HS11, 9. HS20, 10. HS19, 11.
HD4, 12. HDS, 13. HD6, 14. HDS8, 15. HD9, 16. HD10, 17. HD11, 18. HD12, 19. HD13,
20. HD18, 21. HD20 seklinde numaralanmustir.

1 2. ‘3 4 5 6 78 916 11 12 13 14 1516 17 18 19 20 21

1400bp

Sekil 3.5. izolatlarin 16S rDNA PCR profilleri.
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3.7.3. Elde Edilen DNA Baz Dizilimlerinin Analizi

PCR c¢aligmasi neticesinde elde edilen 1400 bp fragmentin dizileme analizi sonrasinda
elde edilen DNA dizilerinin lizerinde yapilan ¢aligmalar neticesinde, toplamda 21 izolatin
molekiiler tanimlamasi yapilmistir. Buna gore Bacillus cinsine ait alt1 izolat (HS1, HS2,
HS3, HS4, HS6 ve HD18), Lactobacillus cinsine ait ii¢ izolat (HD4, HD6 ve HD12),
Pantoea cinsine ait ii¢ izolat (HD10, HD11 ve HS11) ve Staphylococcus cinsine ait iig
izolat (HD5, HD9 ve HD20), Enterobacter cinsine ait iki izolat (HS19 ve HS20),
Fructobacillus cinsine ait bir izolat (HD8), Pluralibacter cinsine ait bir izolat (HS10),
Paenibacillus cinsine ait bir izolat (HS5), ve Escherichia cinsine ait bir izolat (HD13)

tanimlanmis olup Cizelge 3.9°da gdsterilmistir

Yapilan degerlendirmeler sonucunda HS6, HDS ve HD11 nolu izolatlarin % 98 oraninda
yukarida belirtilen cinslere benzedigi, HD9 nolu izolatin % 100 oraninda yukarida
belirtilen cinse ait oldugu ve diger tiim izolatlarin % 99 oraninda belirtilen cinslere ait

olduklar belirlenmistir.

Cizelge 3.9. Izolatlarm 16S rDNA gen dizilerinin karsilastiriimas.

izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani (%)
KJ948667.1 Bacillus cereus strain AY01 99

HS1 KU601308.1 bacillus cereus strain N-2-2-2 99
KF935650.1 Bacillus thuringiensis strain NBIN-863 99
FJ210466.1 Bacillus thuringiensis strain Zhou-1 99
KT183546.1 Bacillus sp. D1SS250 99
KF933614.1 Bacillus cereus strain BDH19 99
HQ639025.1 Bacillus sp. CDQ 99
JF899264.1 Bacillus cereus strain Hs2-17 99
KX098463.1 Bacillus thuringiensis strain Cu47 99
KC345027.1 Bacillus cereus strain LB61 99
KC119110.1 Bacillus sp. CMJ2-8 99
HQ219921.1 Bacillus sp. ATY2 99
KT851525.1 Bacillus thuringiensis strain TS124 99
KX959981.1 Bacillus toyonensis strain Se8 99
KU901700.1 Bacillus thuringiensis strain RH1 99
KX953869.1 Bacillus subtilis strain Y2 99
JQ780092.1 Bacillus pumilus strain MVIT06 99

HS2 JF411308.1 Bacillus safensis strain KM8 99
EU311209.1 Bacillus pumilus strain zyj1-3 99
KU986705.1 Bacillus sp. strain SZ170 99
JF746161.1 Bacillus pumilus strain SY28 99
HMO027879.1 Bacillus pumilus strain MW-1 99
JN210909.1 Bacillus pumilus strain WS31 99
FJ763643.1 Bacillus pumilus strain X8 99
KR999923.1 Bacillus safensis strain C7/DMVR 99
KR140173.1 Bacillus safensis strain 15DMVR 99
JX849017.1 Bacillus sp. L70 99
JX566586.1 Bacillus sp. 3021 99
JF798363.1 Bacillus safensis strain L10-1 99
AB301018.1 Bacillus pumilus strain: GH18 99
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https://www.ncbi.nlm.nih.gov/nucleotide/675152626?report=genbank&log$=nuclalign&blast_rank=1&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1001906044?report=genbank&log$=nuclalign&blast_rank=3&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/586640777?report=genbank&log$=nuclalign&blast_rank=4&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/207559774?report=genbank&log$=nuclalign&blast_rank=5&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/952951760?report=genbank&log$=nuclalign&blast_rank=6&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/588482411?report=genbank&log$=nuclalign&blast_rank=10&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/323404675?report=genbank&log$=nuclalign&blast_rank=11&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/348074305?report=genbank&log$=nuclalign&blast_rank=12&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1036304649?report=genbank&log$=nuclalign&blast_rank=13&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/498828078?report=genbank&log$=nuclalign&blast_rank=14&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/440134949?report=genbank&log$=nuclalign&blast_rank=18&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/316927298?report=genbank&log$=nuclalign&blast_rank=22&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1005516602?report=genbank&log$=nuclalign&blast_rank=28&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1078188511?report=genbank&log$=nuclalign&blast_rank=52&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1012306655?report=genbank&log$=nuclalign&blast_rank=75&RID=384RU949015
https://www.ncbi.nlm.nih.gov/nucleotide/1074491036?report=genbank&log$=nuclalign&blast_rank=53&RID=384RU949015

Cizelge 3.9. (devam). izolatlarin 16S rDNA gen dizilerinin karsilastirilmas.

izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani
(%)
HS3 KM114617.1 Bacillus sp. ZJHF03 99
KJ009486.1 Bacillus anthracis strain 2-Sj-2-2-26-M 99
KR063204.1 Bacillus sp. BS24 99
KM114620.1 Bacillus sp. ZJHG05 99
JF738148.1 Bacillus sp. PSM 9 99
KU877653.1 Bacillus cereus strain WJB94 99
KX035026.1 Bacillus toyonensis strain CSR_25 99
KU179332.1 Bacillus cereus strain L17 99
KJ586282.1 Bacillus cereus strain X9 99
KJ756330.1 Bacillus cereus strain SWFU02 99
HS4 JX566586.1 Bacillus sp. 3021 99
JX566563.1 Bacillus sp. 2086 99
FJ641028.1 Bacillus pumilus strain IMAUB1015 99
FJ641024.1 Bacillus pumilus strain IMAUB1010 99
AB301018.1 Bacillus pumilus strain GH18 99
DQ275671.1 Bacillus pumilus strain HBP8 99
KT211482.1 Bacillus safensis strain RAS2-10 99
KR780437.1 Bacillus pumilus strain CR33 99
KJ944095.1 Bacillus sp. M406 99
KJ210640.1 Bacillus safensis strain WM-261 99
KF463141.1 Bacillus pumilus strain T831-1 99
JX847124.1 Bacillus pumilus strain LZBP-18 99
JF411308.1 Bacillus safensis strain KM8 99
FN397514.1 Bacillus pumilus partial 2-11AIA 99
KX809651.1 Bacillus safensis strain ADU20 99
KX131148.1 Bacillus pumilus strain bcpca-gj-3 99
HS5 HM233974.1 Paenibacillus sp. IHB B 2283 99
KT461879.1 Paenibacillus sp. A59 99
JX402418.10 Paenibacillus sp. SG3 99
HQ224613.1 Paenibacillus taichungensis strain SGb02 99
HM566718.1 Bacillus sp. SGE20 99
JX010966.1 Paenibacillus taichungensis strain B2 99
NR044428.1 Paenibacillus taichungensis strain BCRC 17757 99
KT933220.1 Paenibacillus taichungensis strain 4906 99
LN889997.1 Paenibacillus taichungensis strain L1 99
KF150330.1 Paenibacillus taichungensis strain JN1 99
AB289610.1 Paenibacillus sp. Ch380 99
AB045103.1 Bacillus sp. HSCC 99
AY509234.1 Paenibacillus amylolyticus strain S145 99
HS6 KC441774.1 Bacillus licheniformis strain D39 98
KX447652.1 Bacillus licheniformis strain BS11 98
KX454024.1 Bacillus sp. strain 252.1 98
KU601289.1 Bacillus licheniformis strain Y19 98
KM598338.1 Bacillus licheniformis strain FI3 98
KM598337.1 Bacillus licheniformis strain FI2 98
KM598336.1 Bacillus licheniformis strain FI1 98
KT318790.1 Bacillus licheniformis strain Fl44 98
KT720275.1 Bacillus licheniformis strain V3.3 98
KT719874.1 Bacillus licheniformis strain MSL_3033 98
KT719817.1 Bacillus licheniformis strain CF13_M.1.2 98
KT719816.1 Bacillus licheniformis strain CF13_M.1.1 98
KT719507.1 Bacillus licheniformis strain MER_TA 100 98
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https://www.ncbi.nlm.nih.gov/nucleotide/665824667?report=genbank&log$=nuclalign&blast_rank=2&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/595256031?report=genbank&log$=nuclalign&blast_rank=4&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/818212584?report=genbank&log$=nuclalign&blast_rank=5&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/665824670?report=genbank&log$=nuclalign&blast_rank=6&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/355469234?report=genbank&log$=nuclalign&blast_rank=7&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/1081700588?report=genbank&log$=nuclalign&blast_rank=9&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/1043216679?report=genbank&log$=nuclalign&blast_rank=10&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/1012637322?report=genbank&log$=nuclalign&blast_rank=11&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/619321902?report=genbank&log$=nuclalign&blast_rank=12&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/647082208?report=genbank&log$=nuclalign&blast_rank=14&RID=386AA7NU015
https://www.ncbi.nlm.nih.gov/nucleotide/410184990?report=genbank&log$=nuclalign&blast_rank=2&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/410184967?report=genbank&log$=nuclalign&blast_rank=3&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/224021831?report=genbank&log$=nuclalign&blast_rank=4&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/224021827?report=genbank&log$=nuclalign&blast_rank=5&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/150372746?report=genbank&log$=nuclalign&blast_rank=6&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/82548325?report=genbank&log$=nuclalign&blast_rank=7&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/953790693?report=genbank&log$=nuclalign&blast_rank=8&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/939467370?report=genbank&log$=nuclalign&blast_rank=9&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/685166945?report=genbank&log$=nuclalign&blast_rank=10&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/612340492?report=genbank&log$=nuclalign&blast_rank=12&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/557367736?report=genbank&log$=nuclalign&blast_rank=13&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/410031723?report=genbank&log$=nuclalign&blast_rank=14&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/338843356?report=genbank&log$=nuclalign&blast_rank=15&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/334352670?report=genbank&log$=nuclalign&blast_rank=16&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/1061489699?report=genbank&log$=nuclalign&blast_rank=17&RID=389YE61J014
https://www.ncbi.nlm.nih.gov/nucleotide/1060743076?report=genbank&log$=nuclalign&blast_rank=18&RID=389YE61J014

Cizelge 3.9. (devam). izolatlarin 16S rDNA gen dizilerinin karsilastirilmas.

izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani
(%)
HS10 LN875036.1 Pluralibacter pyrinus strain DSM12410T 99
EF059884.1 Pluralibacter pyrinus strain E872 99
AY395008.1 Enterobacter sp. NAB3a 99
KR905684.1 Enterobacter xiangfangensis strain Ps21 99
KP318472.1 Enterobacter hormaechei strain DUCC3725 99
KX156583.1 Enterobacter cloacae strain 41 99
KF360068.1 Enterobacter sp. BSP6 99
KF360063.1 Enterobacter sp. BSP12 99
JQ726698.1 Enterobacter sp. JJDP1 99
HS11 JQ038223.1 Pantoea sp. MS-40 99
KC139438.1 Pantoea eucalypti strain h-21 99
KC139445.1 Pantoea eucalypti strain B-6 99
KU189725.1 Pantoea hericii strain JZB 2120024 99
JQ038224.1 Pantoea sp. MS-47 99
JQ446440.1 Pantoea eucalypti strain Y5 99
FN178362.1 Pantoea ananatis strain OS-B1 99
KJ410180.1 Pantoea eucalypti strain B36 99
HM008959.1 Pantoea eucalypti strain M91 99
HMO008958.1 Pantoea sp. M89 99
JN644500.1 Pantoea anthophila strain M19_2C 99
HS19 EU545406.1 Enterobacter sp. XW122 99
AB244288.1 Enterobacter cloacae strain Al-4 99
HG003647.1 Enterobacter cloacae strain IRQBAS2 99
KR189822.1 Enterobacter sp. UIWRF0061 99
KF360066.1 Enterobacter asburiae strain BSP4 99
KF015738.1 Enterobacter hormaechei 99
Y17665.1 Enterobacter cloacae 99
LC089714.1 Enterobacter cloacae strain A2014-212 99
JN020643.1 Enterobacter sp. Gg10 99
HS20 KR189822.1 Enterobacter sp. UIWRF0061 99
KF015738.1 Enterobacter hormaechei 99
Y17665.1 Enterobacter cloacae isolate Nr. 3 99
LC089714.1 Enterobacter cloacae strain A2014-212 99
KJ437476.1 Enterobacter hormaechei strain VIT-SNSJ 99
AB898032.1 Enterobacter hormaechei strain: Nuan_5 99
HE662664.1 Enterobacter sp. strain S60 99
HQ407292.1 Enterobacter cancerogenus strain M119 99
KX266260.1 Enterobacter cloacae strain UKMEO02 99
KX156583.1 Enterobacter cloacae strain 41 99
KM885186.1 Enterobacter cloacae strain BSI2 99
HD4 AB777210.1 Lactobacillus kunkeei strain DAT822 99
AB559822.1 Lactobacillus kunkeei strain NRIC 0778 99
AB559821.1 Lactobacillus kunkeei strain NRIC 0777 99
NR026404.1 Lactobacillus kunkeei strain YH-15 99
AB559820.1 Lactobacillus kunkeei strain NRIC 0776 99
JQ009336.1 Lactobacillus kunkeei strain 100-1 99
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Cizelge 3.9. (devam). izolatlarin 16S rDNA gen dizilerinin karsilastirilmas.

izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani
(%)
HD5 KU051664.1 Staphylococcus sp. CKT4K 98
HM130543.1 Staphylococcus pasteuri strain Sp-12 98
EU807751.1 Staphylococcus sp. VITS-3 98
KT003275.1 Staphylococcus pasteuri strain HN-35 98
KF048937.1 Staphylococcus sp. Ellike ES 98
FR839669.1 Staphylococcus pasteuri isolate HF2011 98
HQ831388.1 Staphylococcus warneri strain Na59 98
KU714597.1 Staphylococcus warneri strain JCR-13 98
KT719948.1 Staphylococcus warneri strain RA_14B.1 98
HQ694734.1 Staphylococcus warneri strain FUA2075 98
LN998066.1 Staphylococcus warneri strain mammoth-17 98
HDG6 AB777210.1 Lactobacillus kunkeei strain DAT822 99
JQ009336.1 Lactobacillus kunkeei strain 100-1 99
AB559822.1 Lactobacillus kunkeei strain NRIC0778 99
AB559821.1 Lactobacillus kunkeei strain NRIC0777 99
NR026404.1 Lactobacillus kunkeei strain YH-15 99
AB559820.1 Lactobacillus kunkeei strain NRIC0776 99
KF600369.1 Lactobacillus kunkeei strain G7_8 _4MO2 99
KF600355.1 Lactobacillus kunkeei strain G7_7_3MO2 99
KF600249.1 Lactobacillus kunkeei strain G5_4 3MCO2 99
KF600200.1 Lactobacillus kunkeei strain G5_13_1MO2 99
KF599355.1 Lactobacillus kunkeei strain H14 6 3TCO2 99
HD8 LC062898.1 Fructobacillus fructosus strain JCM 1119 99
NR113579.1 Fructobacillus fructosus strain NBRC3516 99
AB777209.1 Fructobacillus fructosus strain DAT821 99
NR025154.1 Fructobacillus fructosus strain KCTC3544 99
KF598870.1 Fructobacillus fructosus strain 323002 99
KF600319.1 Fructobacillus fructosus strain G7_3_5CCO2 99
KF599436.1 Fructobacillus fructosus strain H19_9_1BCO2 99
KF600560.1 Fructobacillus fructosus strain 3433C0O2 99
KF599252.1 Fructobacillus fructosus strain H8_8_2MCO2 99
KF600544.1 Fructobacillus fructosus strain 341102 99
KF600546.1 Fructobacillus fructosus strain 341302 99
HD9 KT947109.1 Staphylococcus lentus strain SZ1 100
KM010146.1 Staphylococcus lentus strain muzyellow 100
KM378611.1 Staphylococcus lentus strain BGZ-7 100
KC951997.1 Staphylococcus sp. SC1 100
EF528296.1 Staphylococcus lentus strain CICCHLJ Q29 100
KM010139.1 Staphylococcus lentus strain muzorange 100
KC172001.1 Staphylococcus lentus strain JF25 100
KT260746.1 Staphylococcus lentus strain RCB534 99
KT260744.1 Staphylococcus lentus strain RCB532 99
HD10 KT765839.1 Pantoea agglomerans strain CZ-BHG003 99
JX077098.1 Pantoea agglomerans strain +Y11 99
FJ756356.1 Pantoea agglomerans strain En'Y112-9/86 99
FJ357815.1 Pantoea agglomerans strain EL107 99
EF050808.1 Pantoea agglomerans strain PGHL1 99
KT075213.1 Pantoea agglomerans strain Y XA 99
KC178592.1 Pantoea ananatis strain CI-18 99
JX113240.1 Pantoea vagans strain Y31 99
AF130928.2 Enterobacter agglomerans strain A58 99
AF130907.1 Enterobacter agglomerans strain A29 99
KF740576.1 Pantoea agglomerans strain Xg7 99
KT075163.1 Pantoea agglomerans strain GSC 99
KM235113.1 Pantoea vagans strain A15 99
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https://www.ncbi.nlm.nih.gov/nucleotide/943357537?report=genbank&log$=nuclalign&blast_rank=2&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/769957986?report=genbank&log$=nuclalign&blast_rank=5&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/723266080?report=genbank&log$=nuclalign&blast_rank=6&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/507718034?report=genbank&log$=nuclalign&blast_rank=7&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/146141367?report=genbank&log$=nuclalign&blast_rank=10&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/769957979?report=genbank&log$=nuclalign&blast_rank=75&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/927338008?report=genbank&log$=nuclalign&blast_rank=59&RID=38C2ASH6015
https://www.ncbi.nlm.nih.gov/nucleotide/927338006?report=genbank&log$=nuclalign&blast_rank=60&RID=38C2ASH6015

Cizelge 3.9. (devam). izolatlarin 16S rDNA gen dizilerinin karsilastirilmas.

Izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani
(%)
HD11 FJ357815.1 Pantoea agglomerans strain EL107 98
EF050808.1 Pantoea agglomerans strain PGHL1 98
EF050807.1 Pantoea agglomerans strain PGHL22 98
KT075192.1 Pantoea agglomerans strain SSD 98
KT075196.1 Pantoea agglomerans strain SSH 98
FJ756347.1 Pantoea agglomerans strain HY5080 98
KJ888105.1 Pantoea sp. Be-5 98
KT075173.1 Pantoea agglomerans strain NSH 98
KT075172.1 Pantoea agglomerans strain NSG 98
KC178592.1 Pantoea ananatis strain CI-18 98
FJ999950.1 Pantoea agglomerans strain EQH21 98
KT375340.1 Pantoea vagans strain A17 98
JX077098.1 Pantoea agglomerans strain Y11 98
KT075189.1 Pantoea agglomerans strain SSA 98
HD12 AB777210.1 Lactobacillus kunkeei strain DAT822 99
AB559822.1 Lactobacillus kunkeei strain NRIC 0778 99
AB559821.1 Lactobacillus kunkeei NRIC 0777 99
NR026404.1 Lactobacillus kunkeei strain YH-15 99
AB559820.1 Lactobacillus kunkeei strain NRIC 0776 99
JQ009336.1 Lactobacillus kunkeei strain 100-1 99
HD13 KJ585689.1 Escherichia coli strain VTM4R8 99
KU323663.1 Escherichia coli strain FMDD14 99
KR189930.1 Escherichia sp. UIWRF0846 99
KU156697.1 Escherichia coli strainGut20 99
JQ907530.1 Escherichia coli strain6 99
KU870315.1 Escherichia coli strainB7 99
KJ585684.1 Escherichia coli strainVTM4R3 99
KR148984.1 Escherichia sp. CH-34 99
KR189636.1 Escherichia sp.UIWRF0419 99
KJ477005.1 Escherichia coli strainE191-4 99
KF768069.1 Escherichia coli strainKL48 99
HMO028651.1 Escherichia sp. 11_B13 99
HD13 KY174336.1 Bacillus safensis strain NBRC 100820 99
KU955620.1 Bacillus safensis strain FJAT-44643 99
KU986705.1 Bacillus sp. strain SZ170 99
KX809651.1 Bacillus safensis strain ADU201 99
KX108830.1 Bacillus sp. BAB 4378 99
KX530779.1 Bacillus safensis strain RTAE38 99
KX242455.1 Bacillus safensis strain EC5 99
KR780583.1 Bacillus pumilus strain UBT3 99
LN896324.1 Bacillus safensis strain Al 99
KT720205.1 Bacillus invictae strain M8.25 99
KT719773.1 Bacillus invictae strain MER_192A 99
KT008286.1 Bacillus safensis strain SB-13 99
KR709243.1 Bacillus cereus strain UBT4 99
KR140184.1 Bacillus methylotrophicus strain 22DMVR 99
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https://www.ncbi.nlm.nih.gov/nucleotide/565671593?report=genbank&log$=nuclalign&blast_rank=2&RID=38B12HWC015
https://www.ncbi.nlm.nih.gov/nucleotide/295901448?report=genbank&log$=nuclalign&blast_rank=18&RID=38B12HWC015
https://www.ncbi.nlm.nih.gov/nucleotide/295901447?report=genbank&log$=nuclalign&blast_rank=19&RID=38B12HWC015
https://www.ncbi.nlm.nih.gov/nucleotide/219846812?report=genbank&log$=nuclalign&blast_rank=20&RID=38B12HWC015
https://www.ncbi.nlm.nih.gov/nucleotide/295901446?report=genbank&log$=nuclalign&blast_rank=22&RID=38B12HWC015
https://www.ncbi.nlm.nih.gov/nucleotide/396578271?report=genbank&log$=nuclalign&blast_rank=23&RID=38B12HWC015
http://www.ncbi.nlm.nih.gov/nucleotide/646262942?report=genbank&log$=nucltop&blast_rank=2&RID=K65WKVH2014
http://www.ncbi.nlm.nih.gov/nucleotide/1004363117?report=genbank&log$=nucltop&blast_rank=5&RID=K65WKVH2014
http://www.ncbi.nlm.nih.gov/nucleotide/861557001?report=genbank&log$=nucltop&blast_rank=1&RID=K65WKVH2014
https://www.ncbi.nlm.nih.gov/nucleotide/1036638981?report=genbank&log$=nuclalign&blast_rank=1&RID=42PSBPCP014
https://www.ncbi.nlm.nih.gov/nucleotide/392859051?report=genbank&log$=nuclalign&blast_rank=4&RID=42PSBPCP014
http://www.ncbi.nlm.nih.gov/nucleotide/1004363134?report=genbank&log$=nuclalign&blast_rank=4&RID=HEMZ2RF3016
http://www.ncbi.nlm.nih.gov/nucleotide/646262937?report=genbank&log$=nuclalign&blast_rank=15&RID=HEMZ2RF3016
http://www.ncbi.nlm.nih.gov/nucleotide/928241851?report=genbank&log$=nuclalign&blast_rank=29&RID=HEMZ2RF3016
http://www.ncbi.nlm.nih.gov/nucleotide/861556707?report=genbank&log$=nuclalign&blast_rank=99&RID=HEMZ2RF3016
http://www.ncbi.nlm.nih.gov/nucleotide/631793861?report=genbank&log$=nuclalign&blast_rank=98&RID=HEMZ2RF3016
https://www.ncbi.nlm.nih.gov/nucleotide/576641827?report=genbank&log$=nuclalign&blast_rank=9&RID=42PSBPCP014
https://www.ncbi.nlm.nih.gov/nucleotide/295815418?report=genbank&log$=nuclalign&blast_rank=10&RID=42PSBPCP014
http://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_646262942
https://www.ncbi.nlm.nih.gov/nucleotide/1102835260?report=genbank&log$=nuclalign&blast_rank=1&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1098387477?report=genbank&log$=nuclalign&blast_rank=2&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1093336734?report=genbank&log$=nuclalign&blast_rank=3&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1061489699?report=genbank&log$=nuclalign&blast_rank=4&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1048203738?report=genbank&log$=nuclalign&blast_rank=8&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1043345859?report=genbank&log$=nuclalign&blast_rank=9&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1039724180?report=genbank&log$=nuclalign&blast_rank=11&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/1004170312?report=genbank&log$=nuclalign&blast_rank=13&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/959201619?report=genbank&log$=nuclalign&blast_rank=26&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/954050954?report=genbank&log$=nuclalign&blast_rank=27&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/954050522?report=genbank&log$=nuclalign&blast_rank=29&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/952001269?report=genbank&log$=nuclalign&blast_rank=33&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/939231240?report=genbank&log$=nuclalign&blast_rank=34&RID=42PKDRKF014
https://www.ncbi.nlm.nih.gov/nucleotide/930491193?report=genbank&log$=nuclalign&blast_rank=36&RID=42PKDRKF014

Cizelge 3.9. (devam). izolatlarin 16S rDNA gen dizilerinin karsilastirilmas.

Izolat Accesion No Yiiksek Benzerlik Belirlenen Bakteri Benzerlik Orani (%)
HM130543.1 Staphylococcus pasteuri strain Sp-12 99

HD20 KR822475.1 Staphylococcus pasteuri strain PF5-18 99
KX826983.1 Staphylococcus warneri strain M2/351 99
KR809415.1 Staphylococcus warneri strain 17J 99
KU921087.1 Staphylococcus warneri strain 33cp 99
LN998066.1 Staphylococcus warneri strain mammoth-17 99
KP171185.1 Staphylococcus pasteuri strainTS-82 99
LC035464.1 Staphylococcus warneri strain SH13 99
KM660697.1 Staphylococcus warneri strain MGH119 99
KF779128.1 Staphylococcus sp. DVRSG-2 99
KF761522.1 Staphylococcus sp. PSB-21 99
JN257087.1 Staphylococcus pasteuri strain Ag9 99
HQ407248.1 Staphylococcus warneri strain G72 99
HQ259721.1 Staphylococcus pasteuri strain LCR12 99
HM218325.1 Staphylococcus pasteuri strain NM71-3 99

3.7.4. Filogenetik Aga¢ Olusturulmasi

Elde edilen izolatlarin filogenetik analizleri yiiksek benzerlik gosterdikleri referans tiirler
ile kiyaslanmasi ile yapilmistir. Bu analiz elde edilen izolatlarin tiir boyutunda
kimliklendirilmesinde kullanilmistir. Elde edilen izolatlarin filogenetik agaclar
olusturulmustur. Olusturulan filogenetik agaglar Sekil 3.6 ile 3.26 arasinda gosterilmistir.
Filogenetik analizler sonucunda; baldan izole edilen izolatlarin Lactobacillus kunkeei
(HD4) ve Staphylococcus warneri (HD5 ve HD20), polenden izole edilen izolatlarin
Lactobacillus kunkeei (HD6), Fructobacillus fructosus (HD8), Staphylococcus lentus
(HD9), Pantoea vagans (HD10), Bacillus licheniformis (HS6), Pluralibacter pyrinus
(HS10) ve Pantoea anthophila(HS11), ar1 ekmeginden izole edilen izolatlarin Pantoea
agglomerans (HD11), Lactobacillus kunkeei (HD12), Bacillus cereus (HS1 ve HS3),
Bacillus safensis (HS2 ve HS4) ve Paenibacillus taichungensis (HSS5), aridan izole edilen
izolatlar Bacillus safensis (HD18), Escherichia coli (HD13) ve Enterobacter cloacae
(HS19 ve HS20) olduklari tespit edilmistir.
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Lactobacillus kunkeei strain: DAT822
Lactobacillus kunkeei strain YH-15
Lactobacillus kunkeei strain: NRIC 0777
Lactobacillus kunkeei strain: NRIC 0776
HD4

Lactobacillus kunkeei strain: NRIC 0773

Lactobacillus kunkeei strain 100-1

Sekil 3.6. HD4 kodlu izolata ait filogenetik agag.

{ Staphylococcus pasteur HF 2011
33 Staphylococcus warneri strain RA 14B.1

Staphylococcus sp. EllikeES

Staphylococcus pasteur strain HN-35

— Staphylococcus sp. CKT4K

gl Staphylococcus pasteuri strain Sp-12

Staphylococcus warneri strain mammaoth-17

] — Staphylococcus sp. VITS-3

L Staphylococcus warneri strain Na59

Staphylococcus warneri strain FUA2075

3 Staphylococcus warneri strain JCR-13
{ HD5

Lactobacillus kunkeei strain YH-15
Lactobacillus kunkeei strain NRICO776
Lactobacillus kunkeei strain DAT822
HD&

Lactobacillus kunkeei strain NRICO7VT
Lactobacillus kunkeei strain G7 8 4M02

33
98
&3
Sekil 3.7. HD5 kodlu izolata ait filogenetik agag.
1
i
1
—
g ] A
1
L

i
14

Lactobacillus kunkeei strain G7 7 3M02
Lactobacillus kunkeei strain G5 4 3MCO2
Lactobacillus kunkeei strain 100-1
Lactobacillus kunkeei strain G5 13 1MO2
Lactobacillus kunkeei strain NRICO7TS
Lactobacillus kunkeei strain H14 6 3TCO2

Sekil 3.8. HD6 kodlu izolata ait filogenetik agac.
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78

63

7l

—_
%

t]

i

2

Fructobacillus fructosus strain 3443 CO2

Fructobacillus fructosus strain 341102

L Fructobacillus fructosus strain H19 9 1BCO2

Fructobacillus fructosus strain DATS21
Fructobacillus fructosus strain 341302
Fructobacillus fructosus strain G7 3 5CCO2
Fructobacillus fructosus strain 3433C02
HDB

Fructobacillus fructosus strain KCTC3544
Fructobacillus fructosus strain JCM 1119
Fructobacillus fructosus strain NBRC3516
Fructobacillus fructosus strain 323002
Fructobacillus fructosus strain HE 8 2MCO2

HD9

Staphylococcus lentus strain 521
Staphylococcus lentus strain muzyellow
Staphylococcus lentus strain BGZ-T
Staphylococcus sp. SCH

Staphylococcus lentus strain CICCHL) Q29
Staphylococcus lentus strain muzorange

Staphylococcus lentus strain JF25

— Staphylococcus lentus strain RCB534

gl—— Staphylococcus lentus strain RCB532

Pantoea agglomerans strain CZ-BHG003
Pantoea agglomerans strain Y11
Pantoea ananatis strain Cl-18

Pantoea agglomerans strain Xg7
Pantoea agglomerans strain PGHL1
Pantoea agglomerans strain GSC

HD10

73
73
Sekil 3.9. HDS kodlu izolata ait filogenetik agag.
L]
Gt —|:
5
%
3
1
Sekil 3.10. HD9 kodlu izolata ait filogenetik agag.
B9
43 {
4
2 —=_
&0 48

64

—ml

18

il

33

Pantoea vagans strain A15

Pantoea vagans strain Y31

Enterobacter agglomerans strain A58
Pantoea agglomerans strain EhY112-9/86
Pantoea agglomerans strain YXA
Enterobacter agglomerans strain A29

Pantoea agglomerans strain EL107

Sekil 3.11. HD10 kodlu izolata ait filogenetik agac.



—1

40

sl

e

22

=l

)

Pantoea agglomerans strain SSD
Pantoea agglomerans strain HY5080
Pantoea ananatis strain CI-18
Pantoea agglomerans strain NSG
Pantoea agglomerans strain Y11
Pantoea agglomerans strain SSH
Pantoea vagans strain A17

Pantoea sp.Be-5

Pantoea agglomerans strain EL107
HD11

Pantoea agglomerans strain SSA
Pantoea agglomerans strain PGHL1
Pantoea agglomerans strain PGHL22
Pantoea agglomerans strain NSH

Pantoea agglomerans strain EQH21

Sekil 3.12. HD11 kodlu izolata ait filogenetik agag.

1g———— HD12
B L [actobacillus kunkeei strain MRICOT78
: Lactobacillus kunkeei strain DAT822
i Lactobacillus kunkeei strain YH-15
Lactobacillus kunkeei strain NRICOTT6
Lactobacillus kunkeei strain NRICOTT7
Lactobacillus kunkeei strain 100-1
Sekil 3.13. HD12 kodlu izolata ait filogenetik agac.
{ Escherichia sp. UNWRF0846
45 Escherichiasp.UMWRF0413
{ ESChEriChiE Sp_ CH'34
24 1 Eschesichia coli strain E191-4
— HDO13
13 L Escherichia coli strain Gut20
{ Escherichia coli strain FMDD 14
Escherichia coli strain BT
44 { Escherichia coli strain VTM4RE
A7 Escherichia coli strain VTM4R3
— Escherichia coli strain 6
17— Escherichia coli strain KL48
Escherichia sp.ll B13

Sekil 3.14. HD13 kodlu izolata ait filogenetik agac.
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5 HD18
o { Bacillus safensis strain ECS
Bacillus sp. BAB4378
il { Bacillus safensis strain RTAE3S
5 Bacillus sp.strain 32170
{ Bacillus invictae strain M8.25

0 I Bacillus invictae strain MER 192A
{ Bacillus safensis strain SB-13
B Bacillus safensis strain NBERC 100820
{ Bacillus pumilus strain UBT3
Bacillus safensis strain ADU201
{ Bacillus cereus strain UBT4

 E— Bacillus safensis strain FJAT-44643

5L Bacillus safensis strain A1

Bacillus methylotrophicus strain 2Z2DMVR

Sekil 3.15. HD18 kodlu izolata ait filogenetik agac.
2 Staphylococcus warneri strain 17J
i} { Staphylococcus sp. DVRSG-2
Staphylococcus warneri strain 33cp
a { Staphylococcus pasteuri strain Ag9
Staphylococcus warneri strain M2/351
2 7 Staphylococcus warneri strain mammoth-17
Y — Staphylococcus pasteuri strain TS-82
I Staphylococcus warneri strain G72

2 Staphylococcus pasteuri strain PF5-18
Staphylococcus warneri strain:SH13

i} Staphylococcus warneri strain MGH119
E Staphylococcus pasteuri strain Sp-12
g Staphylococcus pasteuri strain LCR12

Staphylococcus sp. PSB-21

Staphylococcus pasteuri strain NM71-3

Sekil 3.16. HD20 kodlu izolata ait filogenetik agac.

I Bacillus thuringiensis strain NMBIMN-863

—|: Bacillus thuringiensis strain Zhou-1
Bacillus thuringiensis strain TS124
a —1: Bacillus sp. ATY2
Bacillus sp. D155250

0 { Bacillus sp. CDQ

1 Bacillus cereus strain AY01
—|: Bacillus cereus strain LBG1

Bacillus cereus strain BOH19

—?: Bacillus sp. CMJ2-8

— HS1
2z Bacillus cereus strain N-2-2-2

63

14

Bacillus cereus strain Hs2-17

— Bacillus thuringiensis strain Cud7
15— Bacillus toyonensis strain Sed

Bacillus thuringiensis strain RH1

Bacillus subtilis strain ¥2

Sekil 3.17. HS1 kodlu izolata ait filogenetik agag.
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71

19 Bacillus safensis strain 15DMVR
40 —|: Bacillus sp.3021

¥ L Bacillus safensis strain CYDMVR
19 HS2

5 —— Bacillus safensis strain KM

mml— Bacillus pumilus strain MWW/-1

Bacillus pumilus strain:GH18

Bacillus pumilus strain zyj1-3

Bacillus pumilus strain X8

Bacillus safensis strain L10-1

Bacillus pumilus strain MVIT0G

1 —|: Bacillus sp.strain SZ170
4 Bacillus pumilus strain 5%28

Bacillus pumilus strain WS31
Bacillus sp. L70

Sekil 3.18. HS2 kodlu izolata ait filogenetik agag.

E5 Bacillus cereus strain L17
B4 { Bacillus cereus strain SWFL02
10 L Hs3
Bacillus toyonensis strain CSR 25

Bacillus anthracis strain 2-5-2-2-26-M

{ Bﬂl:i”us 5p_ ZI_IHFUS
Bacillus cereus strain X9

{ Bacillus cereus strain W.JB9%4
" Bacillus sp. ZIHG04

Bacillus sp.PSM3

Bacillus sp. BS24

Sekil 3.19. HS3 kodlu izolata ait filogenetik agag.

—5|: Bacillus safensis strain WM-261
0 Bacillus pumilus strain LZBP-18

Bacillus pumilus strain CR33

Bacillus pumilus strain: GH18

a Bacillus sp. 3021

Bacillus pumilus strain IMAUB1015
Bacillus pumilus strain HBP2
Bacillus sp. M406

1 —|: Bacillus pumilus strain 2-11AIA
5 Lactobacillus helveticus strain bcpca-gj-10

Bacillus pumilus strain IMALUB1010

Bacillus safensis strain RAS2-10

Bacillus pumilus strain T831-1

Bacillus safensis strain ADU20

—— HS4

66 L—— Bacillus safensis strain KM8

Sekil 3.20. HS4 kodlu izolata ait filogenetik agag.
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20

43

44
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25
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HS5

Paenibacillus taichungensis strain SGb02
Bacillus sp. SGE20

Paenibacillus sp. A59

Paenibacillus sp. Ch380

Paenibacillus sp. IHB B 2283
Paenibacillus sp. 5G3

Paenibacillus taichungensis strain B2
Bacillus sp. HSCC

Paenibacillus amylolyticus strain 5145
Paenibacillus taichungensis strain BCRC 17757
Paenibacillus taichungensis strain 4906
Paenibacillus taichungensis strain L1

Paenibacillus taichungensis strain JN1

Sekil 3.21. HS5 kodlu izolata ait filogenetik agag.
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B3

|

il

A

HS6

Bacillus licheniformis strain D39
Bacillus licheniformis strain MSL 3033
Bacillus licheniformis strain Fl44
Bacillus sp. strain 2521

Bacillus licheniformis strain BS11
Bacillus licheniformis strain MER TA 100
Bacillus licheniformis strain Y19
Bacillus licheniformis strain CF13 M.1.2
Bacillus licheniformis strain FI3

Bacillus licheniformis strain CF13 M.1.1
Bacillus licheniformis strain Y20
Bacillus licheniformis strain FI1

Bacillus licheniformis strain FI2

Bacillus licheniformis strain V3.3

Sekil 3.22. HS6 kodlu izolata ait filogenetik agag.

100

25

B4

Pluralibacter pyrinus strain DSM12410T

74
{ Pluralibacter pyrinus strain E872

HS10

— Enterobacter sp. BSPG

16— Enterobacter sp. BSP12

Enterobacter cloacae strain 41

Enterobacter sp. JIDP1

Sekil 3.23. HS10 kodlu izolata ait filogenetik agac.
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54

Ly

53

55 Pantoea hericii strain JZB 2120024
{ Pantoea sp. M3-47
Pantoea eucalypti strain Y5
{ Pantoea eucalypti strain B36

Pantoea sp. MS-40

9 { Pantoea eucalypti strain h-21
79 Pantoea eucalypti strain B-6

— Pantoea ananatis strain 05-81

22— Pantoea eucalypti strain M9

Pantoea sp. M29

IiHSH

10— Pantoea anthophila strain M19 2C

Sekil 3.24. HS11 kodlu izolata ait filogenetik agag.

Ll

Enterobacter cloacae strain: Al4

L Enterobacter cloacae strain; A2014-212

HS519

— Enterobacter sp. UMWRF0061

Enterobacter hormaechei

Enterobacter cloacae strain IROBAS2

k|
7B
1
Bfl—
12
BB

Enterobacter asbunae strain BSP4

Enterobacter cloacae

Enterobacter sp. Gg10
Enterobacter sp. XiV122

Sekil 3.25. HS19 kodlu izolata ait filogenetik agag.

—1

54
E4
32
g2 I:
28 23
42
—

Enterobacter cloacae isolate Nr. 3
Enterobacter cloacae strain BSI2

HS20

Enterobacter hormaechei

Enterobacter sp. UWRFO061
Enterobacter cloacae strain A2014-212
Enterobacter cloacae strain 41
Enterobacter hormaechei strain Nuan5
Enterobacter cancerogenus strain M119
Enterobacter cloacae strain UKMEDZ2
Enterobacter hormaechei strain VIT-SNSJ
Enterobacter sp. strain S60

Sekil 3.26. HS20 kodlu izolata ait filogenetik agac.
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3.8. ARILARDA HASTALIK ETMENI PATOJENENE KARSI iNHIBiSYON
AKTIVITELERININ BELIRLENMESI

HD4, HD6 ve HD8 nolu izolatlarin Paenibacillus larvae patojenine karsi iirettikleri
organik asitler sebebi ile inhibisyon aktivitesine sahip olduklar1 tespit edilmistir. Ayrica
HDI12 nolu izolatin kiiltir siipernatantinin nétralizasyonu sonrasinda da inhibisyon
aktivitesini kaybetmedigi belirlenmistir. Sonuglar Sekil 3.27°de ve Cizelge 3.10°da

gosterilmistir.

Sekil 3.27. Arilarda hastalik etmeni patojenlere karsi inhibisyon aktivite sonuglari.

Cizelge 3.10. Paenibacillus larvae karsi inhibisyon aktivite sonuglari.

Izolat Inhibisyon Zonu

HS1 -
HS2 -
HS3 -
HS4 -
HS5 -
HS6 -
HS10 -
HS11 -
HS19 -
HS20 -
HD4 18mm
HD5 -
HD6 15mm
HDS8 19mm
HD9 -
HD10 -
HD11 -
HD12 20mm
HD13 -
HD18 -
HD20 -
N.HD4 -
N.HD6 -
N.HD8 -
N.HD12 20mm
(-) ; aktivite yok, N; notralize slipernatant1 gostermektedir.
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4. TARTISMA

Arilar, diinyadaki hemen hemen biitiin canlilarin devamliliginda hayati énem tasidiklari
icin dogada anahtar tiirler olarak nitelendirilmektedir [2]. Ancak, tiim diinyada ticari bal
arist stoklarmin biiyliik oranda kitlesel dliimlerine yol agan koloni ¢okiisii (Colony
Collapse Disorder, CCD) uluslararas1 endiseye sebep olmaktadir [63]. Bu kitlesel
Olimlerin sebebi net olarak anlasilamamis olmasina ragmen, bir¢cok patojenin bu

Olimlere sebep oldugu bilinmektedir [32].

Bu sebeple, ar1 hastaliklari son yillarda gittik¢e artan bir 6neme sahip olmaya baslamistir.
Arn hastaliklarinin kimyasal ilaclarla tedavi edilmesi aricilifin en biiyiik sorunlari
arasinda degerlendirilmektedir. Kimyasal tedavi ¢aligmalar1 sonras1 hem istenilen sonug

elde edilememekte hem de balda kimyasal kalint1 problemi olusmaktadir [64].

Bal arilarinin ekonomik ve ekolojik 6nemi géz Oniine alindiginda, ar1 hastaliklarinin
kontrolii i¢in etkin, stirdiiriilebilir ve ¢evre dostu stratejiler gelistirilmesi elzem bir sekilde
gereklidir. Uygun stratejiler, aricilik sektoriinde ar1 hastaliklarinin  kontrol altina
alimmasimi ayrica antibiyotik, pestisit gibi maddelerin kullanimmin da azaltilmasini
saglayacaktir. Bu sayede, balin ve kovan triinlerinin kontaminasyon riski 6nlenecek ve

her seyden oOte arilarin refah1 saglanacak baglantili olarak gelecek i¢in 6énemli bir adim

olacaktir [22].

Yapilan ¢alismalarda, arilarin viicutlarinda sahip olduklar1 mikrobiyotanin hastaliklara
kars1 direnglilikte olumlu etkileri gésterilmistir [65]. Arilarin viicutlarinda dogal olarak
var olan mikrobiyota desteklenirse, antibiyotik kullanmaksizin arilarin hastaliklara kars1
daha direngli olabilecegi bu sayede tiim diinyada biiyiik bir sorun teskil eden koloni
cokiisiine kars1 alternatif bir ¢6ziim bulabilmek amaciyla planlanan bu caligmada;
oncelikle saglikli ar1 ve bu arillardan elde edilen ari {iirlinlerinin mikrobiyotasinin
belirlenmesi, elde edilen bakterilerin hastalik etmeni patojenlere karsi inhibisyon

aktivitesinin degerlendirilmesi hedeflenmistir.

Hedefler dogrultusunda, yapilan ¢alismalar neticesinde; toplamda 21 bakteriyal izolatin
molekiiler tanimlamast yapilmistir. Buna gore baldan izole edilen izolatlarin

Lactobacillus kunkeei (HD4), ve Staphylococcus warneri (HD5 ve HD20), polenden izole
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edilen izolatlarin Lactobacillus kunkeei (HD®6), Fructobacillus fructosus (HDS8),
Staphylococcus lentus (HD9), Pantoea vagans (HD10), Bacillus licheniformis (HS6),
Pluralibacter pyrinus (HS10) ve Pantoea anthophila (HS11), ar1 ekmeginden izole edilen
izolatlarin Pantoea agglomerans (HD11), Lactobacillus kunkeei (HD12) Bacillus cereus
(HS1 ve HS3), Bacillus safensis (HS2 ve HS4) ve Paenibacillus taichungensis (HS5), ve
aridan izole edilen izolatlarin Bacillus safensis (HD18), Escherichia coli (HD13) ve

Enterobacter cloacae (HS19 ve HS20) olduklar1 tespit edilmistir.

Sonuglar incelendiginde Lactobacillus kunkeei tiiriiniin bal arisinin  bakteriyel
mikrobiyotasinda baskin oldugu, ar1, ar1 ekmegi, polen gibi tiim alanlardan izole edildigi
goriilmiistiir. Lactobacillus cinsinin ar1 ve ar1 triinlerinde yaygin olarak bulundugu
yapilan birgok c¢alisma ile bildirilmistir. Balda % 90,9, ar1 poleninde % 74,6, ar1
ekmeginde % 83,9, ar1 siitii % 93,3 ve tiim bagirsak % 34,6 oraninda bulundugu tespit
edilmistir [66]. L. kunkeeli, tiim bal tirtinlerinde baskin (>% 98) tiir olarak bildirilmektedir
yalnizca bagirsaktan ¢ok diisiik miktarda izole edilmekte oldugu bildirilmistir [66].
Yapilan ¢alismalarda L. kunkeei bal midesi, ar1 poleni ve ar1 ekmeginde bulundugu tespit
edilmistir [67]-[69]. Tiim veriler bizim ¢alismamizla birebir benzerdir. Bu ¢alismada ar1
stittinden higbir sekilde bakteri izolasyonu yapilamamistir. Bundan 6nceki ¢aligmalarda
ar1 siitlinde royalisin gibi antimikrobiyal proteinlerin varligi Laktik Asit Bakterileri
(LAB) agisindan dliimciil oldugu tespit edilmistir [70], [71]. Bu baglamda yapilan bir¢ok
calismada ar1 siitlinden bakteri izolasyonu 2015 yilina kadar hicbir sekilde
gerceklesememistir. Ancak ilging bir sekilde ar1 siitiinden L. kunkeei izole edildigine dair

ilk rapor Asama ve arkadaglari tarafindan literatiire girmistir [66].

Lactobacillus cinsi, laktik asit bakterileri i¢erisinde en 6nemli cinslerden birisidir ve 174’
iin lizerinde tiir icermektedir [72]. Farkli habitatlarda genis bir dagilim gosteren
Lactobacillus cinsleri bitkilerde ya da ar1 gibi diger birgok hayvanin gastrointestinal
sisteminde yer almaktadir [73]-[75]. A. mellifera, A. dorsata ve Bombus aris1 gibi ar1
tirlerinin bal midesinde en baskin bulunan LAB tiirlerinin Lactobacillus cinsine ait
oldugu bildirilmektedir [67], [76]-[78].

Yapilan bir ¢alismada, balaris1 Apis mellifera’nin bal midesinden Lactobacillus apinorum
sp. nov., L. mellifer sp. nov., L. mellis sp. nov., L. melliventris sp. nov., L. kimbladii sp.
nov., L.helsingborgensis sp. nov. ve L. kullabergensis sp. nov., izole edilmistir [79]. Yine
farkli galigmalarda, L. kunkeii tiirliniin bal, ar1 ekmegi, sarap, ¢igekler gibi friikktoz zengin

ortamlarda bulunabildigi gosterilmistir [80], [81].
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Ozellikle son yillarda yapilan caligmalarda, yaz aylarinda L. kunkeii’ nin bal arist
bagirsaklarindan izole edildigi raporlanmaktadir [82], [83]. L. kunkeei son yillarda 6nem
kazanmus 6zellikle arilarda varlig1 son yillarda tespit edilmistir. Onceleri sarap iiretiminde
ve depolanmasinda istenmeyen patojenlerin inhibisyonunda degerlendirilirken, son
yillarda arilarda baskin olusu 6zellikle koloni ¢okiisiine engel olabilecek ve bdylece ar1
ve kovan saghigini da saglayabilecek tiirde bir bakteri olarak degerlendirilmesi

calismamizin sonucunu giiclendirmektedir [84].

Bu calismada Tiirkiye’de ilk kez Yigilca bal aris1 ve iriinlerinden L. kunkeii izole
edilmistir. Ozellikle izole edilen L. kunkeii tiirlerinin (HD4, HD6 ve HD12) 48 saatlik
kiiltiir stipernatantlarinin aricilik sektoriinde arilarda baslica bakteriyal hastalik etmeni P.
larvae bakterisine kars1 yiiksek inhibisyon aktiviteye sahip oldugu tespit edilmistir.
Kiiltiir stipernatantlarinin noétraliza edilmesi ile sadece L. kunkeii strain HD12’nin
inhibisyon aktivitesine sahip oldugu tespit edilmis olup digerlerinin inhibisyon aktivite
gdstermedigi tespit edilmistir. Ozellikle L. kunkeii HD12 straini nétralize edildiginde de
patojenlere kars1 inhibisyon aktivite gdstermis olmasi digerlerinden daha farkli bir alt tiir
oldugunu gostermekle birlikte bakteri siipernatantinin da patojenlere kars1 kullanimini
ortaya ¢ikarmistir. 2010 yilinda Forsgren ve dig., raporladigi bir calismada ar1 midesinden
izole edilen 20 laktik asit bakterisinin patojen P. larvae bakterisine karsi in vitro ve
bioassay ¢alismalari ile in vivo sekilde uygulanmistir. Calismanin sonucunda bu laktik
asit bakterilerinin birer birer uygulanmasinin patojenin gelisimini baskiladig1 ancak
karigimlart seklinde uygulandiginda patojenin biiylimesinin tamamen durdugu ortaya
cikarilmistir. Ve makalede ozellikle aricilik sektoriinde siklikla rastlanan miicadelesi
olmayan bu patojen ile miicadelede bu laktik asit bakterilerin kullanilabilecegi ancak daha
fazla ¢aligmaya ihtiya¢ duyuldugu raporlanmistir [51]. Yapilan ¢aligma literatiirdeki bu

eksiklikleri giderme anlaminda da biiyiik 6nem tagimaktadir.

Calisma kapsaminda izole edilen Fructobacillus fructosus (HDS8) dort tiirii bulunan
Fructobacillus cinsinin bir tiyesidir [85]. Fruktofilik laktik asit (FLAB) bakterileri olarak
tanimlanmaktadir [90]. Fruktozdan zengin bir ortam olmasi sebebi ile bal arilarinin
ekolojik niginde Fructobacillus fructosus ve Lactobacillus kunkeei bu g¢alismada da
oldugu gibi siklikla kolonize halde bulunmaktadir [80], [86], [87].

Ar saghigimmi korumak i¢in en iyl kommensallerin belirlenmesi maksadiyla tasarlanan
calismada kommensal organizma olarak Fructobacillus fructosus ve Lactobacillus

kunkeii tercih edilmistir [87], [88]. Genetik manipulasyonlara uyum saglamalari, bu
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ekolojik ortamda yaygin olarak bulunmalari, bu seg¢imde etkili olmustur [87]. Ilging bir
sekilde kitalar arasi1 ve farkli balarisi tiirlerinde homojen bir bakteriyal kolonizasyon tespit
edildigi bildirilmistir [87], [89]. Apis cerana japonica ari1 tiiriinden, Bacillus,
Staphylococcus, ve Pantoea cinslerine ait bakteriler izole edilmistir [90]. Ozellikle
bugiine kadar yapilan ¢aligmalar ar1 mikrobiyotasinin rasgele degil bireyler arasinda
bulagma yoluyla gectigi tespit edilmis ve buna bagli olarak bu simbiyotik iliskilerin ar1

sagligindan sorumlu oldugu bildirilmistir [87].

Yapilan ¢alismada LAB’dan sonra ikinci sirada ise Bacillus cinsine ait bakterilerin baskin
oldugu tespit edilmistir. Bu ¢alismada, Bacillus licheniformis (HS6), Bacillus safensis
(HS2 ve HS4) ve Bacillus cereus (HS1 ve HS3) olmak tizere farkli Bacillus tiirleri elde
edilmistir. Onceki calismalarda arilardan (dzellikle is¢i arilarin) Bacillus cinsine ait
bir¢ok bakteri tiiriiniin izole edildigi ve 6zellikle ar1 ekmeginde % 17 oraninda Bacillus
tiirlerinin bulundugu bilinmektedir [91]. Nosema sp. ve Varroa sp. gibi ar1 kayiplarina yol
acan parazitlerin kontroliinde kullanilabilecegi ¢alisma sonucunda ortaya g¢ikarilmistir

[92].

Bu baglamda, bu ve benzeri ¢aligmalar incelendiginde, 6zellikle calismada izole etmeyi
basardigimiz Bacillus licheniformis (HS6) ve Bacillus safensis (HS2 ve HS4) gibi dogaya
zararsiz Bacillus tiirlerinin farkli ar1 hastaliklarina etkilerinin arastirilmasi muhakkak

gerekmektedir.

Pantoea agglomerans ve Pantoea vagans, bitkiler ile ve birbirleri ile yakindan iliskili
tirlerdir. Genellikle benzer ortamlardan izole edilmektedir [93]. P. agglomerans, bitki
yiizeylerinden, hayvanlardan, insanlardan izole edilmektedir [94], [95]. Ozellikle meyve
agaclarinda hastalik etmeni Erwinia amylovora patojenine karsi biyokontrol ajan olarak
kullanilmaktadir [95], [96]. Bu 6nemli bakterinin ar1 ve ¢evresinde yogun bir sekilde
bulundugu yapilan izolasyon ¢aligmalar ile tespit edilmistir [95]. Yapilan ¢aligmalarda
ozellikle ekonomik 6nemi biiyiik bitkilerin korunmasinda arilarin vektor gibi kullanilmasi
ve bu biyokontrol ajani bakterilerin arilar yardimiyla bitkilere ulastirilma denemeleri
yapilmaktadir [97]. Pantoea anthophila (HS11) i¢in arilarla iligkili bir c¢alisma

raporlanmamustir.

Staphylococcus tiirleri yine ar1 ve tirtinlerinden izole edilen bakteriler yer almaktadir [98],
[99]. Daha 6nceki yapilan bir galismada Staphylococcus warneri petekten izole edilmistir
[100].
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Escherichia coli (HD13), Enterobacter cloacae (HS19 ve HS20) ve Pluralibacter pyrinus
(HS10) gibi Enterobacteriaceae familyasina ait bakteriyal tiirlerin arilarda varligi 6nceki
calismalarda da tespit edilmistir [101], [102]. Urettigi kitinolitik enzimler ile dikkatleri
¢eken Paenibacillus taichungensis (HS5), bal arilarinda daha o6nce varlhigi

gosterilmemistir [103].
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5. SONUC VE ONERILER

Bu calismada Diizce ili Yigilca ilgesinde bulunan ve yerel bir ekotip olan Yigilca balarisi
ve Uriinlerinin mikrobiyotas1 incelenmistir.

Bu ¢alisma sonucunda iig izolat Lactobacillus kunkeei bir izolat Fructobacillus fructosus

olarak tanimlanmustir.

Bu ¢alismanin sonucunda laktik asit bakterilerinin yani sira, Bacillus licheniformis,
Bacillus safensis, Pantoea anthophila, Staphylococcus warneri gibi birgok bakteriyal
izolat elde edilmis olup en Onemlisi Yigilca balarisi ve firiinlerinin mikrobiyotasi

aydmlatilmistir.

Bu ¢alismada izole edilen bakterilerin arilarda hastalik etmeni bakteriyal patojene kars1

inhibisyon aktivitesi tespit edilmistir.

Ayn1 zamanda bu c¢aligma kapsaminda elde edilen molekiiler tanimlamalar
gerceklestirilmis bakteriyal izolatlarin herbiri birbirinden degerli 6zellikler tasimaktadir.
Farkli bilim insanlar ile diyologa gecilerek bu izolatlarin saglik (Lactobacillus kunkeei),
endiistri (Paenibacillus taichungensis), tarim (Pantoea agglomerans) gibi farkli alanlarda
kullanim potansiyellerinin degerlendirilmesi, sonraki calismalara onciilik etmesi en

onemli beklentidir.
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7. EKLER

7.1. EK 1: iZZOLATLARIN 16S rDNA KISMi SEKANS DiZiLERIi

HS1 izolatina ait 16S rDNA’nin Kismi sekans dizisi

GGGGAGGAGGAGGGGCGGGGGGCGTATTCACCGCGGCATGCTGATCCGCGATTAC
TAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAACGG
TTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCATTGTAG
CACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTC
CTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACTAA
GATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGA
CGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAGG
GTTTTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCA
CATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGC
CGTACTCCCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGAAAC
CCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTG
TTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTACAGACCAGAAAGTCGCCTTCG
CCACTGGTGTTCCTCCATATCTCTACGCATTTCACCGCTACACATGGAATTCCACTT
TCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGG
GCTTTCACATCAGACTTAAGAAACCACCTGCGCGCGCTTTACGCCCAATAATTCCG
GATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGC
TTTCTGGTTAGGTACCGTCAAGGTGCCAGCTTATTCAACTAGCACTTGTTCTTCCCT
AACAACAGAGTTTTACGACCCGAAAGCCTTCATCACTCACGCGGCGTTGCTCCGTC
AGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCC
GTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTTGCCT
TGGTGAGCCGTTACCTCACCAACTAGCTAATGCGACGCGGGTCCATCCATAAGTGA
CAGCCGAAGCCGCCTTTCAATTTCGAACCATGCGGTTCAAAATGTTATCCGGTATTA
GCCCCGGTTTCCCGGAGTTATCCCAGTCTTATGGGCAGGTTACCCACGTGTTACTCA
CCTCGTCCGCCGCTAACTTCATAAGAGCAAGCTCCTTAATCCCATTCGCTCGACTTG
CATGTATAGCACGCCCGCCCACGCGCACCcceeecec
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HS2 izolatina ait 16S rDNA’nin kismi sekans dizisi

TGGCATGTAAAGCTGACGTATTCATCGCATGCATGCTGATCCGCGATTACTAGCGA
TTCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGATTTAT
GGGATTGGCTAAACCTTGCGGTCTTGCAGCCCTTTGTTCTGTCCATTGTAGCACGTG
TGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT
TTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAG
GGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAAC
CATGCACCACCTGTCACTCTGTCCCCGAAGGGAAAGCCCTATCTCTAGGGTTGTCA
GAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCT
CCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACT
CCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTA
ACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCT
CCCCACGCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTG
GTGTTCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTT
CTGCACTCAAGTTTCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCA
CATCAGACTTAAGAAACCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACAACG
CTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGT
TAGGTACCGTCAAGGTGCGAGCAGTTACTCTCGCACTTGTTCTTCCCTAACAACAGA
GCTTTACGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGT
CCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGT
CCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGAGCC
ATTACCCCACCAACTAGCTAATGCGCCGCGGGTCCATCTGTAAGTGACAGCCGAAA
CCGTCTTTCATCCTTGAACCATGCGGTTCAAGGAACTATCCGGTATTAGCTCCGGTT
TCCCGGAGTTATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGC
CGCTAACATCCGGGAGCAAGCTCCCTTCTGTTCGCTCGACTTGCTAGTATAGCACGC
CCGCAGCTTAATTGTCCCCCCCAG

54



HS3 izolatina ait 16S rDNA’nmin kismi sekans dizisi

GGGGGAGGGGGAGCGGGGGGGCGGGAGTACTCTAGCATACTGCTGATCCGCGATT
ACTAGCGATTCCAGCTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAAC
GGTTTTATGAGATTAGCTCCACCTCGCGGTCTTGCAGCTCTTTGTACCGTCCATTGT
AGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCT
TCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTTAATGATGGCAACTA
AGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTG
ACGACAACCATGCACCACCTGTCACTCTGCTCCCGAAGGAGAAGCCCTATCTCTAG
GGTTTTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCTTATTAAACC
ACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGG
CCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAACTTCAGCACTAAAGGGCGGAAA
CCCTCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCT
GTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTACAGACCAGAAAGTCGCCTTC
GCCACTGGTGTTCCTCCATATCTCTACGCATTTCACCGCTACACATGGAATTCCACT
TTCCTCTTCTGCACTCAAGTCTCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTG
GGCTTTCACATCAGACTTAAGAAACCACCTGCGCGCGCTTTACGCCCAATAATTCC
GGATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGTCCGTG
GCTTTCTGGTTTAGTACCGGTCAAGGTGCCAGCTTATTCAACTAGCACTTGTTCTTC
CCTTAACAACAGAAGGTTTTACGACCGGAAAGCCTTCATCACTCCAGCGGGCGTTG
CTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGT
CTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATC
GTTGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGACGCGGGTCCATCCAT
AAGTGACAGCCGAAGCCGCCTTTCAATTTCGAACCATGCAGTTCAAAATGTTATCC
GGTATTAGCCCCGGTTTCCCGGAGTTATCCCAGTCTTATGGGCAGGTTACCCACGTG
TTACTCACCCGTCCGCCGCTAACTTCTTGAGAGCAAGCTCTCAATCCATTCGCTCGA
CTTGCTAGTATAGCATCGACGGCACGGTAAACGAG
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HS4 izolatina ait 16S rDNA’nin kismi sekans dizisi

TGCATGTCAAATGATGTACTCTAGCATGCTGCTGATCCGCGATTACTAGCGATTCCA
GCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGATTTATGGGAT
TGGCTAAACCTTGCGGTCTTGCAGCCCTTTGTTCTGTCCATTGTAGCACGTGTGTAG
CCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTC
ACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTG
CGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGC
ACCACCTGTCACTCTGTCCCCGAAGGGAAAGCCCTATCTCTAGGGTTGTCAGAGGA
TGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCG
CTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAG
GCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACACTT
AGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCAC
GCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTC
CTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCA
CTCAAGTTTCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCA
GACTTAAGAAACCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACAACGCTTGC
CACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGT
ACCGTCAAGGTGCGAGCAGTTACTCTCGCACTTGTTCTTCCCTAACAACAGAGCTTT
ACGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATT
GCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCA
GTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGAGCCATTAC
CCCACCAACTAGCTAATGCGCCGCGGGTCCATCTGTAAGTGACAGCCGAAACCGTC
TTTCATCCTTGAACCATGCGGTTCAAGGAACTATCCGGTATTAGCTCCGGTTTCCCG
GAGTTATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGCCGCTA
ACATCCGGGAGCAAGCTCCCTTCTGTTCGCTCGACTTGCTATTATAGGCATGCCGGC
CGCTTAACGTCTCCG
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HSS5 izolatina ait 16S rDNA’nin kismi sekans dizisi

ACAGGACCGGGGACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCAATTCC
GACTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGACCGGCTTTTTAGGA
TTCGTTCCACCTCGCGGCTTCACAGCCCGTTGTACCGGCCATTGTAGTACGTGTGTA
GCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGT
CACCGGCAGTCACCTTAGAGTGCCCATCCGAAATGCTGGCAACTAAGATCAAGGGT
TGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCAT
GCACCACCTGTCTCCTCTGTCCCGAAGGAAAGATACATCTCTGTACCGATCAGAGG
GATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATACTCCAC
TGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCC
AGGCGGAGTGCTTAATGTGTTAACTTCGGCACCAAGGGTATCGAAACCCCTAACAC
CTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCC
ACGCTTTCGCGCCTCAGCGTCAGTTACAGCCCAGAGAGTCGCCTTCGCCACTGGTGT
TCCTCCACATATCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGC
ACTCAAGTCACCCAGTTTCCAGTGCGATCCGGGGTTGAGCCCCGGGATTAAACACC
AGACTTAAATGACCGCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTG
CCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTTCTTCTCAGG
TACCGTCACCTTGAGAGCAGTTACTCTCCCAAGCGTTCTTCCCTGGCAACAGAGCTT
TACGATCCGAAAACCTTCATCACTCACGCGGCATTGCTCCGTCAGGCTTTCGCCCAT
TGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCA
GTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGAGCCGTTAC
CCCACCAACTAGCTAATGCGCCGCAGGCCCATCCCCAAGTGACAGATTGCTCCGTC
TTTCCAGTTCTCTTCAGGAGAAGAAAACAACTATTCGGTATTAGCTACCGTTTCCGG
TAGTTGTCCCAAACTTGAGGGCAGGTTGCCTACGTGTTACTCACCCGTCCGCCGCTA
ACCATCAGAGAAGCAAGCTTCTCTTCAAGTCCGCTCGACTGCATGTATAGGCATGC
CGCCAGCTGCCCA
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HS6 izolatina ait 16S rDNA’nin kismi sekans dizisi

TCCCAGTCCGCACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAG
CTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGATTTGTGGGATT
GGCTTAGCCTCGCGGCTTCGCTGCCCTTTGTTCTGCCCATTGTAGCACGTGTGTAGC
CCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCA
CCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTGC
GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCA
CCACCTGTCACTCTGCCCCCGAAGGGGAAGCCCTATCTCTAGGGTTGTCAGAGGAT
GTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACCGC
TTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGG
CGGAGTGCTTAATGCGTTTGCTGCAGCACTAAAGGGCGGAAACCCTCTAACACTTA
GCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACG
CTTTCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCC
TCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACT
CAAGTTCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAGA
CTTAAGAAACCGCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACGCTTGCCA
CCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTAC
CGTCAAGGTACCGCCCTATTCGAACGGTACTTGTTCTTCCCTAACAACAGAGTTTTA
CGATCCGAAAACCTTCATCACTCAAGCGGCGTTGCTCCGTCAGACTTTCGTCCATTG
CGGAAGATCCCTACTGCTGCCTCCCGTAGGAATCTGGGCCGTGTCTCAATCCCAGT
GTGGCCGATCACCCTCTCAAGTGGGGTAACCACCGCCCCCTTGGTGAACCCTTACCT
CACCAACTAACTAAAGGGCCGCGGGTCCTCCTTCAAATGGGAACTAAAAACCCCCT
TC
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HS10 izolatina ait 16S rDNA’nin kismi sekans dizisi

GCAAGTCGGGACGTATTCACCGTGGCATTCTGATCCACGATTACTAGCGATTCCGA
CTTCACGGAGTCGAGTTGCAGACTCCGATCCGGACTACGACGCACTTTATGAGGTC
CGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTAGC
CCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCAGTTTGTCA
CTGGCAGTCTCCTTTGAGTTCCCGGCCTAACCGCTGGCAACAAAGGATAAGGGTTG
CGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGC
AGCACCTGTCTCAGAGTTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCTCTGGA
TGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACC
GCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCA
GGCGGTCTACTTAACGCGTTAGCTCCGGAAGCCACTCCTCAAGGGAACAGCCTCCA
AGTAGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCAC
GCTTTCGCACCTGAGCGTCAGTCTTCGTCCAGGGGGCCGCCTTCGCCACCGGTATTC
CTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCCTCTACGAG
ACTCAAGCCTGCCAGTTTCGAATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACAT
CCGACTTGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTG
CACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGG
TAACGTCAATCGACGAGGTTATTAACCTCATCGCCTTCCTCCCCGCTGAAAGTACTT
TACAACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTTGCGCCCA
TTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCC
AGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTGAGCCGTT
ACCCCACCTACTAGCTAATCCCATCTGGGCACATCCGATGGCAAGAGGCCCGAAGG
TCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTAGTTATC
CCCCTCCATCGGGCAGTTTCCCAGACATTACTCACCCGTCCGCCACTCGTCAGCGAA
GCAGCAAGCTGCTTCCTGTTACCGTTCGACTGCATGTGTAGGCTGCCCGCCAGCGTA
CTC
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ACATGACGGGACGTATTCACCGTGGCATTCTGATCCACGATTACTAGCGATTCCGA
CTTCACGGAGTCGAGTTGCAGACTCCGATCCGGACTACGACGCACTTTGTGAGGTC
CGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTAGC
CCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTTTATCA
CCGGCAGTCTCCTTTGAGTTCCCGCCATCACGCGCTGGCAACAAAGGATAAGGGTT
GCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATG
CAGCACCTGTCTCACAGTTCCCGAAGGCACCAATGCATCTCTGGAAAGTTCTCTGG
ATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCAC
CGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCC
AGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACTCCTCAAGGGAACAACCTCC
AAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCA
CGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATT
CCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAG
ACTCAAGCCTGCCAGTTTCAAATGCAGTTCCCAGGTTAAGCCCGGGGATTTCACAT
CTGACTTAACAGACCGCGTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTG
CACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGTTTTTTCTGCGGG
TAACGTCAATCGGTAAGGTTATTAACCTCACCGCCTTCCTCCCCGCTGAAAGTACTT
TACAACCCGAAGGCTTTTTTCATACACGCGGCATGGGTGCATCAGGCTTGCGCCCA
TTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCC
AGTGTGGCTGGTCATCCTCTCAGACCAGATAGGGATTGTCGCATAGGTGGGCCATT
ACCCCGCCTACTAGCTAATCCCATCTGGGTTCATCCGATAGTGAGAGGCCCGAAGG
TCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCCACCGTTTCCAGTGGTTATC
CCCCTCTATCGGGCAGATCCCCAGACATTACTCACCCGTCCGCCACTCGTCACCCAA
GAGCAAGCTCTCTGTGCTACCGTCCGACTGCATGTGTAGCTGCCGCCAGCTATTCC
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CCATGTCCAGGGACGTATTCACCGTATACATTCTGATCCACGATTACTAGCGATTCC
GACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACGCACTTTATGAGG
TCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTA
GCCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCAGTTTAT
CACTGGCAGTCTCCTTTGAGTTCCCGGCCGGACCGCTGGCAACAAAGGATAAGGGT
TGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCAT
GCAGCACCTGTCTCAGAGTTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCTCTG
GATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCA
CCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCC
CAGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTC
CAAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCC
ACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTAT
TCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAA
GACTCTAGCCTGCCAGTTTCGAATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACAT
CCAACTTGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAACGCTTG
CACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGCGGG
TAACGTCAATCGACAGGGTTATTAACCCTGTCGCCTTCCTCCCCGCTGAAAGTACTT
TACAACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTTGCGCCCA
TTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCC
AGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTGAGCCGTT
ACCCCACCTACTAGCTAATCCCATCTGGGCACATCCGATGGCAAGAGGCCCGAAGG
TCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTAGTTATC
CCCCTCCATCAGGCAGTTTCCCAGACATTACTCACCCGTCCGCCACTCGTCAGCGAA
GCAGCAAGCTGCTTCCTGTTACCGTTCGACTGCTATGTGTAGGCCTGCCGCCAGCTA
TTCCC
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CAGGCCGCACGTATTCACCGTGGCATTCTGATCCACGATTACTAGCGATTCCGACTT
CATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGACGCACTTTATGAGGTCCGC
TTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTAGCCCT
ACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCAGTTTATCACTG
GCAGTCTCCTTTGAGTTCCCGGCCGGACCGCTGGCAACAAAGGATAAGGGTTGCGC
TCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATGCAGC
ACCTGTCTCAGAGTTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCTCTGGATGTC
AAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTT
GTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCCAGGCG
GTCGACTTAACGCGTTAGCTCCGGAAGCCACGCCTCAAGGGCACAACCTCCAAGTC
GACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTT
TCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCC
AGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCT
AGCCTGCCAGTTTCGAATGCAGTTCCCAGGTTGAGCCCGGGGATTTCACATCCAAC
TTGACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCAATTAACGCTTGCACCC
TCCGTATTACCGCGGCTGCTGGCACGGAATTTAGCCGGTGCTTCTTCTGCGGGTAAC
GTCAATCGACAGGGTTATTAACCCTGTCGCCTTCCTCCCCGCTGAAAGTACTTTACA
ACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTTGCGCCCATTGT
GCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTG
TGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTGAGCCGTTACCC
CACCTACTAGCTAATCCCATCTGGGCACATCCGATGGCAAGAGGCCCGAAGGTCCC
CCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCTACCGTTTCCAGTAGTTATCCCCC
TCCATCAGGCAGTTTCCCAGACATTACTCACCCGTCCGCCACTCGTCAGCGAAGCA
GCAAGCTGCTTCCTGTTACCGTTCGACTGCATGTGTAGGCTGCCGCCAGCTCATT
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CCAGGTCGGGACGTATTCACCGTGGCATGCTGATCCACGATTACTAGTGATTCCAA
CTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGCTTTAAGAGATT
AGCTTGACCTCGCGGTTTCGCGACTCGTTGTACCATCCATTGTAGCACGTGTGTAGC
CCAGCTCATAAGGGGCATGATGATTTGACGTCGTCCCCACCTTCCTCCGGTTTATCA
CCGGCAGTCTCACTAGAGTGCCCAACTAAATGCTGGCAACTAATAATAAGGGTTGC
GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCA
CCACCTGTCATTCTGTCCCCGAAGGGAACGCCCAATCTCTTGGGTTGGCAGAAGAT
GTCAAGAGCTGGTAAGGTTCTTCGCGTAGCATCGAATTAAACCACATGCTCCACCA
CTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAG
GCGGAATACTTAATGCGTTAGCTGCGGCACTGAAGGGCGGAAACCCTCCAACACCT
AGTATTCATCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACCCAT
GCTTTCGAGCCTCAGCGTCAGTAACAGACCAGAAAGCCGCCTTCGCCACTGGTGTT
CTTCCATAAATCTACGCATTTCACCGCTACACCTGGAGTTCCACTTTCCTCTTCTGTA
CTCAAGTTTTGTAGTTTCCACTGCACTTCCTCAGTTGAGCTGAGGGCTTTCACAGCA
GACTTACAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCTTGC
CACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAAT
ACCGTCAAAGTGTTAACAGTTACTCTAACACTTGTTCTTCTTTAACAACAGAGTTTT
ACGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCATCAGACTTTCGTCCATT
GTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAA
TGTGGCCGATTACCCTCTCAGGTCGGCTACGTATCATCGTCTTGGTGGGCTTTTATC
TCACCAACTAACTAATACGGCGCGGGTCCATCCCAAAGTGATAGCAGAGCCATCTT
TCAAGTTGGAACCATGCGGTTCCAACTAATTATGCGGTATTAGCACTTGTTTCCAAA
TGTTATCCCCCGCTTCGGGGCAGGTTACCCACGTGTTACTCACCAGTTCGCCACTCG
CTCCGAATCCAAAAATCATTTATGCAAGCATAAAATCAATTTGGGAGAGCTCGTTC
GACTGCATGTATTAGCACGCCCGCCAGCCTCCCCCCC
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GGCTGAGGCTGGAGGGGGGCTATAACATGCGCGTCGAGCGAACAGATAAGGAGCT
TGCTCCTTTGACGTTAGCGGCGGACGGGTGAGTCACACGCGGATGACCTACCAATA
AGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAACATATTGAACCGC
ATGGGTAATTAGTGAAAGGCGGCTTTGCTGTCACTTATAGATGGATCCGCGCCGTA
TTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCAACGATACGTAGCCGACCTGAG
AGGTTGACCGACCCTACTGTAACTGAGACACGGTCCAGACTCCTACGAGAGGCAGC
AGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTA
ATGAAGGTCTTCGGATCGTAAAACTCTGTTATCAGGGAAGAACAAATGTGTAAGTA
ACTGTGCACATCTTGACGGTACCTGATCAGAAAGCCACGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGC
GCGTAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTC
ATTGGAAACTGGAAAACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGC
GGTGAAATGCGCAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTC
TGTAACTGACGCTGATGTGCGAAAGCTTGGGGATCAAACGGGATTAGATACCCTGG
TAGTCCACGCCGTAAACGATGAGTGCAAAGTGTTAGGGGGTTTCCGCCCCTTAGTG
CTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACT
CAAAGGAATTGACGGGGACCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAG
CATCCGAAGAACCTTACCAAATCTTGACATCCTTTGACCGCTCTAGAGATAGAGTCT
TCCCCTTCGGGGGACAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTAAGCTTAGTTGCCATCAT
TAAGTTGGGCACTCTAAGTTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATG
ACGTCAAATCATCATGCCCCTTATGATTTGGGCTACACACGTGCTACAATGGACAA
TACAAATGGGCAGCTAAACCGCGAGGTCAAGCAAATCCCATAAAGTTGTTCTCAGT
TCGGATTGTAGTCTGCAACTCGACTACATGAAGCTGGAATCGCTAGTAATCGTAGA
TCAGCATCCTCTGGTGAGATGCTATCCCTTCATGCCCC
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TTGGCAAGACGGCACGTATTCACCGTGGCATGCTGATCCACGATTACTAGTGATTC
CAACTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGCTTTAAGAG
ATTAGCTTGACCTCGCGGTTTCGCGACTCGTTGTACCATCCATTGTAGCACGTGTGT
AGCCCAGCTCATAAGGGGCATGATGATTTGACGTCGTCCCCACCTTCCTCCGGTTTA
TCACCGGCAGTCTCACTAGAGTGCCCAACTAAATGCTGGCAACTAATAATAAGGGT
TGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCAT
GCACCACCTGTCATTCTGTCCCCGAAGGGAACGCCCAATCTCTTGGGTTGGCAGAA
GATGTCAAGAGCTGGTAAGGTTCTTCGCGTAGCATCGAATTAAACCACATGCTCCA
CCACTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCC
CAGGCGGAATACTTAATGCGTTAGCTGCGGCACTGAAGGGCGGAAACCCTCCAACA
CCTAGTATTCATCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACC
CATGCTTTCGAGCCTCAGCGTCAGTAACAGACCAGAAAGCCGCCTTCGCCACTGGT
GTTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTTTCCTCTTCT
GTACTCAAGTTTTGTAGTTTCCACTGCACTTCCTCAGTTGAGCTGAGGGCTTTCACA
GCAGACTTACAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCT
TGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTA
AATACCGTCAAAGTGTTAACAGTTACTCTAACACTTGTTCTTCTTTAACAACAGAGT
TTTACGATCCGAAAACCTTCATCACTCAAGCGGCGTTGCTCCATCAGACTTTCGTCC
ATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCC
CAATGTGGCCGATTACCCTCTCAGGTCGGCTACGTATCATCGTCTTGGTGGGCTTTT
ATCTCACCAACTAACTAATACGGCGCGGGTCCATCCCAAAGTGATAGCAGAGCCAT
CTTTCAAGTTGGAACCATGCGGTTCCAACTAATTATGCGGTATTAGCACTTGTTTCC
AAATGTTATCCCCCGCTTCGGGGCAGGTTACCCACGTGTTACTCACCAGTTCGCCAC
TCGCTCCGAATCCAAAAATCATTTATGCAAGCATAAAATCAATTTGGGAGAGCTCG
TTCGACTGCATGTATAGCACGCCCGCCCAGCTCCCCTCAAA
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CCAGGACCGGGACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCG
ACTTCATGTAGTCGAGTTGCAGACTACAATCCGAACTGAGACGTACTTTAAGAGAT
TCGCTTACCTTCACAGGTTTGCTGCTCGTTGTATACGCCATTGTAGCACGTGTGTAG
CCCAGGTCATAAGGGGCATGATGACCTGACGTCGTCCCCGCCTTCCTCCGGTTTGTC
ACCGGCAGTCTGTCTAGAGTGCCCAACTGAATGCTGGCAACTAAACATAAGGGTTG
CGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACGGCCATGC
ACCACCTGTCACTTTGCTTCCGAAGAAGACAGCACTATCTCTAGTACCTTCAAAGG
ATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCACC
GCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCA
GGCGGGATACTTAATGCGTTTGCTTCGTCACTAAAGGGCGGAAACCCTCTAACAAC
TAGTATCCATCGTTTACGGTGTGGACTACCAGGGTATCTAATCCTGTTTGCTACCCA
CACTTTCGAGCCTCAACGTCAGTTGCAGTCCAGTAAGCCGCCTTCGCCACTGGTGTT
CTTCCATATATCTACGCATTCCACCGCTACACATGGAGTTCCACTTACCTCTACTGC
ACTCAAGTTGCCCAGTTTCCAAAGCCATTCCACAGTTGAGCTGTGGGCTTTCACTTC
AGACTTAAGCAACCGTCTGCGCTCGCTTTACGCCCAATAAATCCGGATAACGCTCG
GGACATACGTATTACCGCGGCTGCTGGCACGTATTTAGCCGTCCCTTTCTGGTATGG
TACCGTCACTGTCTAAGCATTTCCTCTTAAACCCGTTCTTCCCATACAACAGTGCTTT
ACGACCCGAAAGCCTTCATCACACACGCGGCGTTGCTCCATCAGGCTTGCGCCCAT
TGTGGAAGATTCCCTACTGCAGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCA
ATGTGGCCGGTCAGTCTCTCAACTTGGCTATGCATCATCGTCTTGGTGAGCCTTTAC
CTCACCAACTAACTAATGCACCGCGAATCCATCTTAAAGCGCTGCAAACGCAGCTT
TTAACCTTAGTGCATGTGCACTTGGGTTTTATCCGGTATTAGTCACTGTTTCCAATG
GTTATCCCAGACTTTGAGGTAGGTTATTCACGTGTTACTCACCCGTTCGCCACTTAC
TTGGAAAATGCAAGCACTTCCGCTGTTCGTACGACTGCATGTATTAGCACGCCGCC
CAGCTTCCCCCC
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TGTGGCACGCACATGATCACTCTAGTTGCGTGTTGATCTACGATTACTAGCGATTCC
AGCTTCATGTAGTCGAGTTGCAGACTACAATCCGAACTGAGAATAATTTTATGGGA
TTTGCTTGACCTCGCGGGTTCGCTGCCCTTTGTATTATCCATTGTAGCACGTGTGTA
GCCCAAATCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGT
CACCGGCAGTCAACCTAGAGTGCCCAACTTAATGATGGCAACTAAGCTTAAGGGTT
GCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATG
CACCACCTGTCACTTTGTCCCCCGAAGGGGAAAACTCTATCTCTAGAGCGATCAAA
GGATGTCAAGATTTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCCA
CCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCC
CAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACA
CTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGATCCC
CACGCTTTCGCACATCAGCGTCAGTTACAGACCAGAGAGCCGCCTTCGCCACTGGT
GTTCCTCCATATCTCTGCGCATTTCACCGCTACACATGGAATTCCACTCTCCTCTTCT
GCACTCAAGTTCCCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTCACA
TCAGACTTAAGAAACCGCCTACGCGCGCTTTACGCCCAATAATTCCGGATAACGCT
TGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTA
GGTACCGTCAAGACTTGTTCAGTTACTAACAAATTTGTTCTTCCCTAACAACAGAGT
TTTACGATCCTAAGACCTTCATCACTCACGCGGCGTTGCTCCGTCAGGCTTTCGCCC
ATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTC
CAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGTATCGTTGCCTTGGTAAGCCGTT
ACCTTACCAACTAGCTAATACGGCGCGGGTCCATCTATAAGTGACAGCCGAAACCG
TCTTTCAACATTGAACCATGCGGTTCAATATATTATCCGGTATTAGCCCCGGTTTCC
CGGAGTTATCCCAGTCTTATAGGTAGGTTACCCACGTGTTACTCACCCGTCCGCCGC
TAACATCAGAGAAGCAAGCTTCTCATCTGTTCGCTCGACTTGCGAAGGATACTCGT
CGACGACGGAACG
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TATGTGGCATGTCGCTGATCTGCTCTAGTATGCTTCATGATCCACGATTACTAGCGA
TTCCGACTTCACGGAGTCGAGTTGCAGACTCCGATCCGGACTACGACGCACTTTGT
GAGGTCCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTG
TGTAGCCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGT
TTATCACCGGCAGTCTCCTTTGAGTTCCCGACCGAATCGCTGGCAACAAAGGATAA
GGGTTGCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAG
CCATGCAGCACCTGTCTCACCGTTCCCGAAGGCACCAAAGCATCTCTGCTAAATTC
GCTGGATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGC
TCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTAC
TCCCCAGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACTCCTCAAGGGAACAA
CCTCCAAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCT
CCCCACGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCG
GTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCTCT
ACAAGACTCAAGCCTGCCAGTTTCAAATGCAGTTCCCAGGTTAAGCCCGGGGATTT
CACATCTGACTTAACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAAC
GCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCT
GCGGGTAACGTCAATCGACGGGGTTATTAACCCCATCGCTTTCCTCCCCGCTGAAA
GTACTTTACAACCCGAAGGCTTTTTTCATACACGCGGCATGGCTGCATCAGGCTTGC
GCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCA
GTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATTGTCGCCTAGGTGGG
CCATTACCCCGCCTACTAGCTAATCCCATCTGGGTTCATCCGATAGTGAGAGGCCCG
AAGGTCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCCACCGTTTCCAGTGG
TTATCCCCCTCTATCGGGCAGATCCCCAGACATTACTCACCCGTCCCCCACTCGTCA
CCCAAGAGCAAGCTCTCTGTGCTACCGTCCGACTGCTATGGTAGGCCGACGCACGG
TATCG
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CCATGTCCGCGGACGTATTCATAGTATGCTTCTGATCCACGATTACTAGCGATTCCG
ACTTCACGGAGTCGAGTTGCAGACTCCGATCCGGACTACGACGCACTTTGTGAGGT
CCGCTTGCTCTCGCGAGGTCGCTTCTCTTTGTATGCGCCATTGTAGCACGTGTGTAG
CCCTACTCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTTTATC
ACCGGCAGTCTCCTTTGAGTTCCCGACCGAATCGCTGGCAACAAAGGATAAGGGTT
GCGCTCGTTGCGGGACTTAACCCAACATTTCACAACACGAGCTGACGACAGCCATG
CAGCACCTGTCTCAGCGTTCCCGAAGGCACCAAAGCATCTCTGCTAAGTTCGCTGG
ATGTCAAGAGTAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCAC
CGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAACCTTGCGGCCGTACTCCCC
AGGCGGTCGACTTAACGCGTTAGCTCCGGAAGCCACTCCTCAAGGGAACAACCTCC
AAGTCGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCA
CGCTTTCGCACCTGAGCGTCAGTCTTTGTCCAGGGGGGCCGCCTTTCGCCACCCGGT
ATTCCTCCCAGATCTACTACGCATTTCACCGCTACACCTGGAATTCTACCCCCCCTC
TACAAGACTCAAGCCTCCCAGTTTCAAATGCAGTTCCCAGGTTAAGCCCGGGGATT
TCACATCTGACTTAACAGACCGCCTGCGTGCGCTTTACGCCCAGTAATTCCGATTAA
CGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTC
TGCGGGTAACGTCAATCGACAGGGTTATTAACCGCATCGCCTTCCTCCCCGCTGAA
AGTACTTTACAACCCGAAGGCCTTCTTCATACACGCGGCATGGCTGCATCAGGCTT
GCGCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCT
CAGTTCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTAGGGATCGTCGCCTAGGTG
GGCCATTACCCCGCATACTAGCTAATCCCATCTGGGTTCATCCGATAGTGAGAGGC
CCGAAGGTCCCCCTCTTTGGTCTTGCGACGTTATGCGGTATTAGCCACCGTTTCCAG
TGGTTATCCCCCTCTATCGGGCAGATCCCCAGACATTACTCCCCTATCCCCCACTCG
TCACCCAAGACCAAGCTCTCTGTGCTACCGTCCGACTGCTATGTGTAGGCCGACCG
CCCGCGTATCCCC
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TGGGCATGACGGGACGTATTCACCGTATGCATGCTGATCCACGATTACTAGTGATT
CCAACTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGCTTTAAGA
GATTAGCTTGACCTCGCGGTTTCGCGACTCGTTGTACCATCCATTGTAGCACGTGTG
TAGCCCAGCTCATAAGGGGCATGATGATTTGACGTCGTCCCCACCTTCCTCCGGTTT
ATCACCGGCAGTCTCACTAGAGTGCCCAACTAAATGCTGGCAACTAATAATAAGGG
TTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCA
TGCACCACCTGTCATTCTGTCCCCGAAGGGAACGCCCAATCTCTTGGGTTGGCAGA
AGATGTCAAGAGCTGGTAAGGTTCTTCGCGTAGCATCGAATTAAACCACATGCTCC
ACCACTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCC
CCAGGCGGAATACTTAATGCGTTAGCTGCGGCACTGAAGGGCGGAAACCCTCCAAC
ACCTAGTATTCATCGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTAC
CCATGCTTTCGAGCCTTAGCGTCAGTAACAGACCAGAAAGCCGCCTTCGCCACTGG
TGTTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTTTCCTCTTC
TGTACTCAAGTTTTGTAGTTTCCACTGCACTTCCTCAGTTGAGCTGAGGGCTTTCAC
AGCAGACTTACAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGC
TTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTT
AAATACCGTCAAAGTGTTAACAGTTACTCTAACACTTGTTCTTCTTTAACAACAGAG
TTTTACGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCATCAGACTTTCGTC
CATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTC
CCAATGTGGCCGATTACCCTCTCAGGTCGGCTACGTATCATCGTCTTGGTGGGCTTT
TATCTCACCAACTAACTAATACGGCGCGGGTCCATCCCAAAGTGATAGCAGAGCCA
TCTTTCAAGTTGGAACCATGCGGTTCCAACTAATTATGCGGTATTAGCACTTGTTTC
CAAATGTTATCCCCCGCTTCGGGGCAGGTTACCCACGTGTTACTCACCAGTTCGCCA
CTCGCTCCGAATCCAAAAATCATTTATGCAAGCATAAAATCAATTTGGGAGAGCTC
GTTCGACTTGCTATGTATTAGCACGCCGCCAGCTTGCCCC
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TCAATAGCTCCGGCGGCCTACACTGACCCTATACTATAACCCACAGTAAGAGCTTG
CTTCTTTGCTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGG
AGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAG
GAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAACTTGTA
GGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCA
GCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCT
TCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTTGCT
CATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTA
ATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCG
GTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATAC
TGGCAAGCTTGAGTCTCGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGC
GTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACGAAGACTGAC
GCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAA
CGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATT
GACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAG
AACCTTACCTGGTCTTGACATCCACAGAACTTTTTAGAGATGAGAAGGTGCCTTCG
GGAACCGTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAGCGGTCCGGCCGGG
AACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTCAAGT
CATCATGGCCCTTACGGCCAGGTCTACACACGTGCTACAATGGCGCATACAAAGAG
AAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATTGG
AGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCAGTATCACAATGTA
TACGATGAATCCCGACCCCCGCCTGCCCA
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HD18 izolatina ait 16S rDNA’nin kismi sekans dizisi

TAAGGCGATGTAGCATGATCAGCTCTAGTATTCTGCTGATCCGCGATTACTAGCGAT
TCCAGCTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGAACAGATTTATG
GGATTGGCTAAACCTTGCGGTCTTGCAGCCCTTTGTTCTGTCCATTGTAGCACGTGT
GTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTT
TGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGG
GTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACC
ATGCACCACCTGTCACTCTGTCCCCGAAGGGAAAGCCCTATCTCTAGGGTTGTCAG
AGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCTCC
ACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCC
CCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAAC
ACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCC
CCACGCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGT
GTTCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCT
GCACTCAAGTTTCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACA
TCAGACTTAAGAAACCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACAACGCT
TGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTA
GGTACCGTCAAGGTGCGAGCAGTTACTCTCGCACTTGTTCTTCCCTAACAACAGAG
CTTTACGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTC
CATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTC
CCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGAGCCAT
TACCCCACCAACTAGCTAATGCGCCGCGGGTCCATCTGTAAGTGACAGCCGAAACC
GTCTTTCATCCTTGAACCATGCGGTTCAAGGAACTATCCGGTATTAGCTCCGGTTTC
CCGGAGTTATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGCCG
CTAACATCCGGGAGCAAGCTCCCTTCTGTCCGCTCGATTTGCGAAGATACGCATGA
CGGCCGGAACGC
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HD20 izolatina ait 16S rDNA’nin kismi sekans dizisi

CCAGGGACGGGTACGTATCTCACTAGTATACATGCTGATCTACGATTACTAGCGAT
TCCAGCTTCATGTAGTCGAGTTGCAGACTACAATCCGAACTGAGAACAACTTTATG
GGATTTGCTTGACCTCGCGGTTTAGCTGCCCTTTGTATTGTCCATTGTAGCACGTGT
GTAGCCCAAATCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTT
TGTCACCGGCAGTCAACTTAGAGTGCCCAACTTAATGATGGCAACTAAGCTTAAGG
GTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACC
ATGCACCACCTGTCACTTTGTCCCCCGAAGGGGAAGACTCTATCTCTAGAGCGGTC
AAAGGATGTCAAGATTTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCACATGCT
CCACCGCTTGTGCGGGTCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACT
CCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGGCGGAAACCCCCTA
ACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGAT
CCCCACGCTTTCGCACATCAGCGTCAGTTACAGACCAGAAAGTCGCCTTCGCCACT
GGTGTTCCTCCATATCTCTGCGCATTTCACCGCTACACATGGAATTCCACTTTCCTCT
TCTGCACTCAAGTTTTCCAGTTTCCAATGACCCTCCACGGTTGAGCCGTGGGCTTTC
ACATCAGACTTAAAAAACCGCCTACGCGCGCTTTACGCCCAATAATTCCGGATAAC
GCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGA
TCAGGTACCGTCAAGATGTGCACAGTTACTTACACATTTGTTCTTCCCTGATAACAG
AGTTTTACGATCCGAAGACCTTCATCACTCACGCGGCGTTGCTCCGTCAGGCTTTCG
CCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAG
TTCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGTATCGTTGCCTTGGTAAGCC
GTTACCTTACCAACTAGCTAATACGGCGCGGATCCATCTATAAGTGACAGCAAAGC
CGCCTTTCACTATTGAACCATGCGGTTCAATATGTTATCCGGTATTAGCTCCGGTTT
CCCGAAGTTATCCCAGTCTTATAGGTAGGTTATCCACGTGTTACTCACCCGTCCGCC
GCTAACGTCAAAGGAGCAAGCTCCTTATCTGTTCGCTCGACTGCAGTATAGGCATC
GCCGCCAGGTAACGC
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