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Bu calismada, Sanlwurfa yoresindeki kiiciikbas hayvanlarin filogenetik yapilart molekdiler tekniklerle
belirlenmeye calistlmistir. Arastirmanin hayvan materyalini, Sanliurfa ve yoresinde yetistirilen
Akkaraman (AK) ve Ivesi (IV) koyunlar1 ile Kil (KL) ve Kilis (KS) kegi irklar1 olusturmustur. Koyun
ve kecilerden genomik DNA izolasyonu igin kil &rnekleri toplanmis ve tiim orneklerden genomik
DNA izole edilmistir. Koyun ve keci DNA &rneklerinde mitokondriyal D-loop bolgesi, 12S rRNA ve
Sitokrom b (Cyt b) gen bolgelerini gogaltmak icin gerekli ileri ve geri primerler tasarlanmigtir. Koyun
ve keci 12S rRNA, Cyt b ve D-loop gen bolgeleri polimeraz zincir reaksiyonu teknigi (PZR) ile
cogaltilmistir. PZR {irlinlerinin gen dizi bilgileri elde edilmistir. Populasyonlar igin toplam bolge
sayis1, G+C orani, polimorfik bolge sayisi (S), haplotip sayist (h), haplotip farkliligi (Hy) ve niikleotid
farklilig1 (m) degerleri hesaplanmustir. Bu ¢alismadaki kegi haplotiplerin D-loop dizileri ve referans
dizi (A, B, C, D, F ve G soylar1 igin) ile birlikte olusturulan Neighbor-Joining (N-J) filogenetik agagcta,
31 haplotipin, 29°u A soyunda, 2’si (KL05 ve KS16) G soyunda yer almistir. Bununla beraber Kil ve
Kilis kegilerinde G soyunun varlig1 ilk kez bu ¢alismada tespit edilmistir. Koyun haplotiplere ait Cyz b
gen dizileri ile referans diziler (A, B, C, D, ve E soylari) birlikte olusturulan N-J filogenetik agacta, 16
haplotipten, 6’s1 B soyunda (IV01, AK13, AK09, IV06, AK16, IV05), 1’1 A soyunda (IV12), 1’1 E
soyunda (AKO04) 5’i C soyunda (AK12, AKO02, IV16, AKO1, IV08, IV03) yer almis, AK06 ve IV13
farkli kiimelenmistir. Koyun haplotiplere ait D-loop diziler ile referans dizilerle birlikte olusturulan N-
J filogenetik agagta, 27 haplotipten, 9’u B soyunda (IV14, IV08, AK04, AK06, IV13, IV06, 1V02,
IV07, IVO1), 9’u A soyunda (IV16, AK07, AK1S5, IV12, 1V09, IV05, IV03, IV11, AK14), 7’si C
soyunda (AKO02, IV04, AKO5, IV10, AK11, IV15, AKO1) yer almistir. AKO3 ve AKO09 ise birlikte
diger gruplardan ayrilmistir ve sadece E grubu ile yakinlagmistir. Benzer sekilde AK14 koyunu
filogenetik agagta A grubuna yakinlagmustir. Sonug olarak, Sanlrfa ydresi Akkaraman ve Ivesi
koyunlart ile Kil ve Kilis kegilerinde; 12S rRNA, Sitokrom b, D-loop bolgesi gen dizileri
belirlenmistir. Gen dizi bilgilerine gore koyun ve kegileride mtDNA polimorfizmi, mtDNA
haplotipleri ve haplogruplar1 (soylar), haplotipler ve yabani tiirler arasinda filogenetik iliskiler
belirlenmistir.

ANAHTAR KELIMLER: Koyun, keci, mtDNA, filogenetik, molekiiler teknikler
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In this research, determination of phylogenetic tree of sheep and goats in Sanlurfa province using
molecular techniques was the main goal. White Karaman (AK) and Awassi sheep (IV) breed, and
Kilis (KS) and Hair (KL) goat breeds raised in Sanliurfa province were used as the animal materials.
Fleece and hair samples were collected for genomic DNA isolation in sheep and goats, and genomic
DNAs were isolated in all the samples. In DNA samples, necessary forward and reverse primers were
designed to amplify mitochondrial D-loop, 12S rRNA and Cytochrome b (Cyt b) gene region.
Mitochondrial D-loop, 12S rRNA and Cyt b gene region were amplified by applying polymerase
chain reaction (PCR) technique, and gene sequence information of PCR products were obtained. The
rate of G+C, number of polymorphic site (S), number of haplotypes (h), haplotype diversity (Hy),
nucleotide diversity (m) and total number of region for all populations were calculated. Neighbor-
Joining (N-J) phylogenetic tree formed in this research using goat haplotype D-loop sequences and 22
reference sequences (for A, B, C, D, F and G lineages), 29 haplotypes of 31 haplotypes were in A
lineage, and 2 haplotypes (KLO5 and KS16) were in G lineage. In addition, the existence of G lineage
in Hair and Kilis goats was determined first in this research. N-J phylogenetic tree formed in this
research using sheep haplotype Cyt b sequences and reference sequences ( for A, B, C, D and E
lineage), 6 haplotypes (IVO1, AK13, AKO09, IV06, AK16, IV05) out of 16 haplotypes were in B
lineage, 1 haplotype (IV12) were in A lineage, 1 haplotype (AK04) were in E lineage, 5 haplotypes
(AK12, AK02, IV16, AKO1, IV08, and IV03) were in C lineage, and AKO06 and IV13 were in
different group. N-J phylogenetic tree formed in this research using sheep haplotype D-loop sequences
and reference sequences, 9 haplotypes (IV14, IV08, AK04, AK06, IV13, IV06, IV02, IV07, IVO1) out
of 27 haplotypes were in B lineage, 9 haplotypes (IV16, AK07, AK15,1V12,1V09, IV0S5, IV03, IV11,
AK14) were in A lineage, 7 haplotypes (AK02, IV04, AKO0S, IV10, AK11, IV15, AKO1) were in C
lineage. AK03 and AK09 were in different group, and they were closer to E lineage. Similarly, AK14
sheep in phylogenetic tree were closer to A lineage. In conclusion, in White Karaman and Awassi
sheep, and Hair and Kilis goats raised in Sanlwrfa province; gene sequences of 12S rRNA, Cyt b, D-
loop regions were determined. Based on gene sequences information, sheeps and goats, the
phylogenetic relationship among mtDNA polymorphism, mtDNA haplotypes and haplogroups,
haplotypes and wild strains.

KEY WORDS: sheep, goat, mtDNA, phylogenetic, molecular techniques
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1. GIRIS

Insan uygarligimin gelisimine paralel olarak koyun ve keciler evciltilerek
gelistirilmis ve bugiin Diinya’nin biitiin kitalarina yayilmistir. Etinden, siitiinden,
lifinden ve derisinden yararlanilan Onemli ¢iftlik hayvanlanidir. Kiigiikbas
hayvanlarin bakim ve beslemesinin kolay olmasi, zayif otlaklar iyi degerlendirmesi,
hastalik ve soguga dayanikli olmasi, elde edilen iiriinlerin degerli olmas1 nedeniyle
yetistiriciligi yaygin olarak yapilmaktadir. Ozellikle, tarrmsal faaliyette bulunan

kiictik aile isletmelerinin en giivenilir kaynag: kiiclikbas hayvanciliktir.

Diinya’da koyun ve keg¢i varligi kitalara, iilkelere ve ayni {ilkenin ¢esitli
bolgelerine gore degismektedir. Diinya’da koyun varligi 1 079 735 160 bas olarak
belirtilmistir (FAO, 2005). Diinya’da iilkelere goére koyun varligi ve koyun
varligindaki pay dagilimi incelendiginde 170 882 215 (%15.8) bas ile Cin 1. sirada,
106 000 000 (%9.8) bas ile Avustralya 2. sirada, 62 500 000 (%5.8) bas ile Hindistan
3. sirada, 54 000 000 (%5.0) bas ile Iran 4. sirada yer almaktadir. Tiirkiye 25 201 156
bas koyun varlig1 ile Diinya’da %2.3’liik bir paya sahiptir (FAO, 2005).

Diinya’da ke¢i varligt 807 245 283 bas olarak belirtilmistir (FAO, 2005).
Diinya’da iilkelere gore keci varligt ve keci varligindaki pay dagilimi incelendiginde
195 758 954 (%24.2) bas ile Cin 1.sirada, 120 000 000 (%14.9) bas ile Hindistan 2.
sirada, 56 700 000 (%7.0) bas ile Pakistan 3. sirada, 42 000 000 (%5.2) bas ile Sudan
4. sirada yer almaktadir. Tiirkiye 6 609 037 bas keci varligi ile Diinya’da %0.8’lik bir
paya sahiptir (FAO, 2005).

Tiirkiye’de mevcut biiyiikbas ve kiiclikbas hayvanlardan toplam 8 408 566 ton
siit, 420 597 ton et ve 6 987 373 adet deri iiretilmektedir (DIE, 2002). Uretilen siit
miktarinin %7.8’1 koyunlardan (657 387 ton), %2.5’1 kecilerden (209 621 ton),
tiretilen et miktarinin %18’1 koyunlardan (75 828 ton), %3.7’si kegilerden (15 454
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ton), tiretilen deri miktarinin %61°1 koyunlardan (4 261 562 ton), %11.4’1 kegilerden
(792 943 ton) elde edilmektedir. Ayrica koyunlardan 38 244 ton yapagi, kecilerden
2589 ton kil ve 318 ton tiftik iiretilmektedir (DIE, 2002).

Tiirkiye’de koyun ve ke¢i varliginin son ¢eyrek ylizyilda yaridan fazlasi
azalmistir. Bu azalma her gecen giin artmaktadir. Bu durum yerli gen kaynaklarinin
korunmasini giindeme getirmektedir. Tiirkiye yerli hayvan gen kaynaklar1 acisindan
zengin genetik ¢esitlilige sahiptir. Yerli gen kaynaklarinin korunmasi amaciyla;
irklarin genetik yapilar1 belirlenmeli, siirii kayitlar1 tutulmali (pedigri kayitlari),
irklarin envanter ¢aligmasi yapilmali, yetistirici birlikleri kurulmali, yerli irklarda siit
ve et verimi i¢in uygun seleksiyon kriterleri belirlenmelidir (Soysal ve ark., 2003a).
Tiim bu asamalar1 basari ile sonu¢landirmak i¢in en 6nemli ve Oncelikli yapilmasi
gereken agamanin, yerli irklarin genetik yapilarinin belirlenmesi, irklar arasi ve rklar
i¢ci farkliliklarin incelenmesi gerektigi bildirilmistir (Soysal ve ark., 2003b). Bu

farkliliklarin incelenmesinde molekiiler teknikler yaygin olarak kullanilmaktadir.

1.1. Tiirkiye Koyun ve Kegci Irklar:

Diinya’da, 1314 koyun ve 570 keg¢i ki oldugu bildirilmistir (Galal, 2005).
Tiirkiye’deki yerli koyun irklari, yagh kuyruklu ve ince kuyruklu koyun irklari
olarak iki grupta ele alinmaktadir. Yagli kuyruklu koyun irklar icinde Akkaraman
(%47), Morkaraman %(20), Daglic (%16) ve lIvesi (%1.6) en &nemli yerli
irklarimizdir. Ince kuyruklu yerli koyun irklarimiz ise kivircik (%6.3), karayaka
(%3), Sakiz ve Imroz koyunlaridir (Ozcan, 1997). Ulkemizde yéresel irklar olarak
adlandiran koyun irklar1 ise, Amasya ve ¢evresi illerde yetistirilen Herik koyunu,
Kars, Ardahan ve Igdir ¢evresinde yetistirilen Tuj koyunu, Kuzey Dogu Anadolu
bolgesinde ve Artvin yoresinde yetistirilen Hemsin koyunudur. Ayrica, Tiirkiye’de
cesitli kurumlarca yapilan 1slah caligmalari sonucunda yeni melez koyun tipleri

gelistirilmistir (Ozcan, 1997).

Tiirkiye’de yerli kegi 1rki olarak Kil kegisi, Tiftik kegisi ve Kilis kegisi olmak
tizere 3 wrktan bahsedilmektedir (Kaymak¢i ve Askin, 1997). Kil kegileri tim
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bolgelere yayilmis olmakla beraber en yogun yetistirildigi bolgeler Akdeniz (%26.5),
Gilineydogu (%25.6) ve Ege Bolgesi (%20.3)’dir. Tiftigiyle linlii olan Ankara kegisi
(Tiftik Kegisi) genellikle en yogun Ortakuzey (%60.8), Ortagiiney (%19.2) ve
Gilineydogu (%12.3) bolgelerinde yetistirilmektedir. Diinyada Angora kegisi olarak
bilenen Ankara Kegisi dnemli gen kaynaklarimizdandir. Kilis kegisi ise Gaziantep,
Kilis ve Hatay illeri ¢evresinde yaygin olarak yetistirilmektedir. Bu bolgedeki Kil
kegileri ve Suriye kokenli Halep kegilerinin melezlenmesi ile meydana gelmis bir
kegi tipidir. Uzun yillar kendi aralarinda yetistirilerek bir 6rnek hale geldiklerinden
ayr1 bir irk olarak da degerlendirilmektedir (Kaymake1 ve Askin, 1997).

1.2. Koyun ve Ke¢inin Taksonomisi ve Evcillestirilmesi

1.2.1. Koyun ve Kecinin Taksonomisi

Yeryiiziinde bulunan 2 milyon civarindaki canli tiirliniin belirli kurallar
igerisinde  adlandirilmast  ve  simiflandirilmast  ¢alismalar1  siirmektedir.
Siiflandirmanin amaci canlilar1 bir sisteme oturtarak dogay1 daha kolay anlasilir
hale getirmektir. Evcil koyun ve kegciler, artiodactyla simifinin igerisinde Bovidae
familyasina aittir. Baslangict miyosen donemine (yaklasik 20 milyon yil Once)
dayanan Bovidae familyasi giiniimiize kadar hizl1 bir yayilma gostermistir (Gatesy ve
ark., 1992). Koyunlarin (Ovis aries) ve kegilerin (Capra hircus) hayvanlar aleminde

sistematikteki yeri Cizelge 1.1°de verilmistir.

Capra cinsi, evcil keci ve yabani ke¢i (benzoar, markhor, ibex, tur) tiirlerini
icermektedir. Ovis cinsi, evcil koyun ve yabani koyun (argali, muflon, bighorn, dalli,
urial ve snow) tiirlerini icermektedir. Koyun ve kegide tiir ve alttiirler Cizelge 1.2°de

gosterilmistir.
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Cizelge 1.1. Koyun ve Keginin Sistematikteki Yeri

Alem Hayvanlar
Kingdom Animale
Sube Kordalilar (sirti iplikliler)
Phylum Chordata
Alt Sube Omurgallar
Subphylum Vertebrata
Sinif Memeliler
Clasis Mamalia
Takim Tirnakhilar
Ordo Ungulata
Alt Takim Cift tirnaklilar
Subordo Artiodactyla
Grup Gevis getirenler
Gruppia Ruminantia
Familya Bos boynuzlular
Familia Cavinornia
Alt Familya Koyun/Kegi alt familyasi
Subfamilia Ovinae/Caprinadae
Cins Yabani ve evcil koyunlar/kegiler
Genus Ovis/Capra

Kaynak: http://www.ncbi.nlm.nih.gov/Taxonomy

Cizelge 1.2. Koyun ve kegi tiirleri (species) ve alttiirleri (subspecies)

Genus: Ovis
Ovis ammon (argali)
Ovis ammon ammon
Ovis ammon collium
Ovis ammon darwini
Ovis ammon karelini
Ovis ammon nigrimontana
Ovis ammon polii
Ovis aries (evcil koyun)
Ovis aries musimon (mouflon)
Ovis canadensis (bighorn sheep)
Ovis canadensis canadensis
Ovis canadensis mexicana
Ovis canadensis nelsoni
Ovis canadensis weemsi
Ovis dalli (Dall sheep)
Ovis dalli dalli
Ovis nivicola (snow sheep)
Ovis platyurea
Ovis vignei (urial)
Ovis vignei arkal
Ovis vignei bochariensis
Ovis sp.

Genus: Capra
Capra aegagrus (yabani kegi)
Capra aegagrus blythi
Capra aegagrus cretica
Capra caucasica (West Caucasian tur)
Capra cylindricornis (East Caucasian tur)
Capra falconeri (markhor)
Capra hircus (evcil kegi)
Capra ibex (ibex)
Capra ibex ibex
Capra nubiana (Nubian ibex)
Capra pyrenaica (Spanish ibex)
Capra sibirica (Siberian ibex)
Capra sp.

Kaynak: http://www.ncbi.nlm.nih.gov/Taxonomy




1. GIRiS Selahaddin KiRAZ

Yabani kegilerinin smiflanilmasinda dis goriintis 6zelliklerinden boynuz
morfolojisi kullanilmaktadir. Pidancier ve ark. (2006) yaban kegilerindede boynuz
morfolojisine gore (a) ibex tipi (C. [i.] ibex, C. [i.] nubiana, C. [i.] sibirica, C. [i.]
caucasica) (b) Ispanya ibex (C. pyrenaica), (c) Dogu Kafkas tur (C. cylindricornis),
(d) markhor (C. falconeri), (e) bezoar tipi (C. aegagrus) seklinde bes biiyiik
morfotipin oldugunu belirtmistir (Sekil 1.1).

Sekil 1.1. Yaban kegilerde bes biiyik morfotipin boynuz morfolojisi (a) ibex tipi (C. /i./ ibex, C. [i.]
nubiana, C. [i.] sibirica, C. [i.] caucasica) (b) Ispanya ibex (C. pyrenaica), (c) Dogu Kafkas tur (C.
cylindricornis), (d) markhor (C. falconeri), (e) bezoar tipi (C. aegagrus) (Pidancier ve ark., 2006)

Yabani kegilerin biyocografik dagilimmi (Shackleton, 1997). Ozellikle
Tiirkiye’yi de kapsayan Yakin Dogu boélgesi Capra aegagrus yabani tiiriiniin
yayilma alanidir. Capra aegagrus yabani tiiri Tiirkiye’de Akseki, Finike, Mersin,
Tunceli, Van, Erzincan, Soyuk bolgelerinde bulunmaktadir (Naderi ve ark., 2008).
Diger yabani tiirler farkli kitalara dagilmastir.
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1.2.2. Koyun ve Kecinin Evcillestirilmesi

Koyun ve keci tiir ve alttiirlerinin evrimsel siiregte nasil olustuklari, nasil
evcillestirildikleri konusunda arkeolojik ve molekiiler g¢aligmalar yapilmis ve

yapilmaya devam edilmektedir.

Insanhik tarihinin 13 000 yillik gecmisinde en onemli gelismeler bitki ve
hayvanlarin evcillestirilmesidir (Diamond, 2002). Insanhik tarihinde hayvan
yetistirme, bitki yetistirmeden ¢ok dnce ortaya ¢ikmustir. Insanlar, baslangigta yabani
hayvan stiriilerini barmaklarda tutmus ve onlar1 dogal diismanlarindan ve uygun
olmayan iklim kosullarindan korumuslardir. Daha sonra, ciftlestirilmelerde es
secimlerini de yonlendirilerek evcillestirilme siireci gelismistir. Insanlik tarihinde ilk
evcillestirilen hayvan kopeklerdir. insanlar beslenmek ve giyim igin Artiodactyla
(cifttoynaklilar) grubuna ait bazi ¢iftlik hayvanlarindan sigir1 (Bos taurus, Bos
indicus) Avrupa ve Asya’da, Koyunu (Ovis musimon, Ovis argali) Gliney Avrupa ve
Bat1 Asya’da, keciyi (Capra aegagrus, Capra falconeri) ise Bat1 Asya bolgelerinde
evciltmislerdir (Demirsoy, 1992).

En erken evcillestirilmis hayvan olarak evcil koyun (Ovis aries), insanlar i¢in
et, siit ve kiirk gibi ¢ok faydali iiriinler saglamanin yaninda neolitik devre uzanan
erken donemlerde tarim, ekonomi, kiiltiir ve hatta din gibi konularda énemli bir rol
oynamistir. Yakin Dogu’daki arkeolojik bolgelerdeki bulgular, muhtemelen koyunun
yaklasik 8 000-9 000 yil 6nce Yakin Dogu’daki Fertile Crescent bolgesinde (Sekil
1.2) ilk evciltilmis olabilecegini ileri siirmektedir (Zeder ve Hesse, 2000). Muflon
(Ovis musimon veya Ovis orientalis), urial (Ovis vignei) ve argali (Ovis ammon) gibi
bazi1 yabani koyun tiirlerinin modern evcil koyunun atasi oldugu veya belirli irklara

katkilarinin bulundugu ileri siirilmiistiir (Zeuner, 1963; Ryder, 1984).
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Sekil 1.2. Fertile Crescent Bolgesi

Evcillestirme siireci yenilerini yetistirme c¢abasiyla devamli gelistirilmigtir.
Gegmiste gelistirilen ¢esitli hayvan 1irklarindan bir ¢ogu halen soylarim

surdirmektedir.

1.3. Evcil Koyun ve Keci Genomu

Evcil koyun genomu (2n=54), 26 cift otozomal kromozomu, 2 ¢ift cinsiyet
kromozomu ve mitokondriyal genomu icermektedir. Evcil keci genomu (2n=60) ise
29 ¢ift otozomal kromozomu, 2 ¢ift cinsiyet kromozomu ve mitokondriyal genomu

icermektedir.

Okaryotik hiicrelerin organeli olan mitokondriler, kiiresel veya silindir seklinde
olan hareketli yapilardir. Hiicrelerin enerjiye (ATP) olan ihtiyaglarina baglh olarak
mitokondrilerin hiicredeki say1 (2-10 adet) ve toplanma bélgeleri degisir. Okaryotik
hiicrelerin niikleusunda bulunan DNA’ya (nDNA) ek olarak az miktarda sitoplazmik
DNA’ya da rastlanir. Bu sitoplazmik DNA’lar hayvanlarin mitokondrilerinde
(mtDNA), bitkilerin kloroplastlarinda (cpDNA) bulunmakta olup ¢ift sarmal ve
halkasal yapidadir (Hiendleder ve ark., 1998a).
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mtDNA; populasyonlarin tanimlanmasi, populasyonlarin ve tiirlerin
orijinlerinin belirlenmesi, populasyonlarin biyocografik dagilimlarinin belirlenmesi,
alttiir icerisindeki haplotiplerin belirlenmesi, populasyonlar arasindaki gen akisi
seviyelerinin tahmin edilmesi, anaya ait (maternal) kalittm modellerinin izlenmesi,
populasyonlar igi/arast genetik varyasyonun hesaplanmasi, populasyonlarin genetik
benzerlik veya farkliliklarindan yararlanilarak filogenetik iligkilerin tespit edilmesi
gibi ¢aligmalarda molekiiler belirte¢ (6zellikle D-loop ve Sitokrom b gen bolgeleri)
olarak kullanilmaktadir (Meadows ve ark. 2007; Naderi ve ark., 2007).

Mitokondriyal DNA, sigir (Bradley ve ark., 1996; Loftus ve ark., 1994; Troy
ve ark., 2001), keci (Joshi ve ark., 2004; Machugh ve Bradley, 2001; Luikart ve ark.,
2001; Manen ve ark., 2001; Sultana ve ark., 2003) ve koyunun (Hiendleder ve ark.,

1998; 2002) orjininin arastirilmasinda kullanilmistir.

1.3.1. Koyun ve kecilerde mitokondriyal genomun yapisi

Koyun ve ke¢i mitokondri genomlari; protein kodlayan 13 bolge (sitokrom c
oksidaz kompleksi I, I ve III altbirimleri, ATPaz kompleksi 6 ve 8§ altbirimleri,
NADH dehidrogenez 1, 2, 3, 4L, 4, 5 ve 6 ile sitokrom b), 2 ribosomal RNA bdlgesi
(12S rRNA, 16S rRNA), kontrol bolgesi (D-loop) ve 22 ¢esit tRNA (60-75 bg)
bolgelerinden olugsmaktadir (Hiendleder ve ark., 1998a; Parma ve ark., 2003). Koyun
mtDNA’s1 16640 bg, ke¢i mtDNA’s1 16616 b¢ uzunluktadir. Koyun ve ke¢ci mtDNA
dizi verileri GenBank’tan alinarak (ke¢i: NC 005044, koyun: NC 001941), mtDNA

genlerinin baz uzunluklari ve bolgeleri Cizelgede 1.3’de sunulmustur.
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Cizelge 1.3. Koyun ve keci mtDNA genlerinin baz uzunluklar1 ve bolgeleri
(Kegi: NC_005044, Koyun: NC_001941)

Gen ad1 Kegi (C. hircus) Koyun (O. aries)
Boyut (bg)-Bolge Boyut (bg)-Bolge
NC 005044 NC 001941
12S rRNA 571 (69-639) 958 (69-1026)
16S rRNA 1562 (1092-2633) 1574 (1094-2677)

NADH dehidrogenaz altiinite 1 (ND1)

954 (2761-3697)

955 (2745-3699)

NADH dehidrogenaz altiinite 2 (ND2)

1041(3096-4949)

1042 (3910-4951)

Sitokrom c oksidaz altiinite I (COI)

1542 (5328-6872)

1545 (5332-6876)

Sitokrom c oksidaz altiinite II (COII)

681 (7015-7698)

684 (7019-7702)

ATPaz altiinite 8 (ATPase8)

195 (7770-7967)

201 (7775-7975)

ATPaz altiinite 6 (ATPase6)

678 (7928-8608)

679 (7936-8614)

Sitokrom c oksidaz altiinite I1I (COIII)

783 (8608-9388)

784 (8616-9399)

NADH dehidrogenaz altiinite 3 (ND3)

345 (9461-9806)

346 (9469-9814)

NADH dehidrogenaz altiinite 4L (ND4L)

296 (9877-10173)

297 (9885-10181)

NADH dehidrogenaz altiinite 4 (ND4)

1377 (10167-11544)

1378 (10175-11552)

NADH dehidrogenaz altiinite 5 (ND5)

1818 (11746-13566)

1821 (11754-13574)

NADH dehidrogenaz altiinite 6 (ND6)

525 (14077-14550)

528 (13558-14083)

Sitokrom b (Cyt b)

1140 (14151-15290)

1140 (14159-15298)

D-loop

1212 (15429-16640)

1180 (15437-16616)

Kaynak: http://www.ncbi.nlm.nih.gov/

1.3.2. Koyun ve kec¢ilerde mtDNA haplogruplar (maternal soylar)

Onceki yillarda yapilan ¢alismalarda, evcil koyunlarin (Ovis aries) Avrupa (tip
B) ve Asya (tip A) haplo-gruplar olarak iki biiyiik smifa ayrildigi belirtilmistir
(Wood ve Phusa, 1996; Hiendleder ve ark., 1998a, 1998b, 1999). Bununla birlikte,
evcil kecilerin ise (Capra hircus) 4 biiylik mtDNA soya ayrildiklar1 bildirilmistir
(Joshi ve ark., 2004; Luikart ve ark., 2001; Sultana ve ark., 2003). Soy A, en cesitli
olanidir ve tiim kitalara yayilmistir. Soy B, Mongolya, Laos, Malezya, Pakistan ve
Hindistan da igeren Dogu ve Giiney Asya’ya yayilmistir. Soy C, Mongolya, Isvicre,
Slovenya, Pakitan ve Hindistan’da az miktarda mevcuttur. Soy D, sadece Pakistan ve

Hindistan’1n yerel kegilerinde goriilmiistiir.

Giincel olarak son zamanlarda, koyun ve keciler {izerinde yapilan molekiiler
filogenetik ve filocografik ¢alismalarda evcil koyunlarin A, B, C, D ve E olmak
tizere 5 farkli maternal soya (Meadows ve ark. 2007), evcil kegilerin ise A, B1, B2,
C, D, G ve F olmak iizere 6 maternal soya sahip olduklar1 tespit edilmistir (Naderi ve

ark. 2007). Kegilerde, 6 mtDNA haplogrubun yer aldig1 filogenetik aga¢ Sekil 1.
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3’te, Koyunlarda, bes mtDNA haplogrubun yer aldigi filogenetik aga¢ ise Sekil
1.4°de gosterilmistir. Keg¢i haplogruplarinin filocografik haritas1 Sekil 1.5°de
gosterilmektedir. Burada tiim bdlgelerde haplogruplar arasinda en fazla frekansa

sahip grubun A oldugu belirtilmistir.

Sekil 1.3. Ke¢i mtDNA soylari1 (Naderi ve ark. 2007)

10
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Sekil 1.4. Koyun mtDNA soylar1 (Meadows ve ark., 2007)

11



1. GIRiS Selahaddin KiRAZ

A - = ‘ {
Il other haplogroups| L N\,

Sekil 1.5. Ke¢i mtDNA soylarinin cografik dagilimi (Naderi ve ark. 2007)

1.4. Molekiiler Filogenetik

Filogenetik iliskilerin analizinde sadece morfolojik veya biyokimyasal
yontemler gibi geleneksel yontemlerin kullanilmasi yaninda giliniimiizde molekiiler
yontemlerinde kullanilmas1 kaginilmazdir. Ayrica geleneksel yontemlerle sonuglar
zaman zaman arastiricilara gore farliliklar gosterebilmektedir. Bu nedenlerle artik
geleneksel yontemlerin yani sira molekiiler yontemler de filogenetik analizlerde
yaygin olarak kullanilmaya baslanmistir. DNA diizeyinde yapilan ¢aligsmalarla, daha
gilivenilir ve hizli sonuglar elde edilmektedir. DNA molekiiliinde organizmalarin
evrimini yansitabilecek belirte¢ bolgeler oldugu i¢in molekiiler sistematik
caligmalarda tercih edilmektedir. DNA dizi analizi yontemi ile varyasyon seklinin
gbzlenebilmesi, bunun yaninda farkli laboratuvar  sonuglarinin  direk
karsilastirilabilmesi, dizilerin yaymlanmasi ve elektronik veri tabanlarinda
saklanmas: (GenBank, EMBL ve DDBJ), sonuglarin dogrulanmasi ve deneylerin
tekrarlanabilmesine izin verecek oOzellikte olmast DNA dizi analizi yonteminin

avantajlar arasindadir.

12
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DNA dizi bilgilerini kullanarak filogenetik agaclarin olusturulmasinda baslica
asamalar; Dizilerin hizalanmasi1 (Multiple Sequences Alignment), niikleotid yer
degistirme modeli (substitution model) se¢imi (Kimura-2-paremetre, Jukes-Cantor
vs.), filogenetik agaclarin olusturulmasi (Neighbor-Joining, UPGMA agac1 vs.)

olarak siralanmaktadir.

1.4.1. Dizilerin hizalanmasi (Multiple Sequences Alignment)

Niikleotid ya da aminoasit dizilerinin ikili ya da ¢oklu karsilastirilarak bu
dizilerin homolog bdlgelerinin hizalanmas1 islemidir. Hizalama dizilerin hangi
pozisyonunda farklilagmalar oldugunu gosterir. Hizalama sonrasinda eslenen
niikleotidler genellikle yildiz (*), eslenmeyen niikleotidler bosluk, bosluklarda (gap)
(-) ile simgelenir. Hizalamadaki bosluk (gap) evrim siiresince bir ya da daha fazla

dizi karakterlerinin insersiyon (ekleme) ya da delesyonlaridir (kayip).

Dizilerin hizalanmasi i¢in popiiler olan Clustal W ve Clustal X bilgisayar
programlart gelistirilmistir (Thompson ve ark., 1994). Avrupa Biyoinformatik
Enstitiisii  (EBI: European Bioinformatics Institute) web portalinda bulunan
(http://www.ebi.ac.uk/Tools/clustalw2) Clustal W, niikleotid veya protein dizileri arasinda
homolog (benzer) bélgeleri hizalamak icin yaygin olarak kullanilan programdir. ki
DNA dizisi arasinda uzaklik matrisine (DNA indentity matrix) gore veya iki protein
dizisi uzaklik matrisine (PAM veya BLOSUM) goére hizalama yapar ve bir homoloji

skoru hesaplar.

1.4.2. Niikleotid yer degistirme modeli (substitution model)

Mustasyonlar, normal dizide bazlarin yer degismesiyle (subsitution), diziye
bazlarin eklenmesi (insertion) veya bazlarin ¢ikarilmasiyla (deletion) olugsmaktadir.
DNA dizisinde goriilen yer degistirmeler transisyon (o) ve transversiyon (B) seklinde
gerceklesebilir (Nei, 1987). Bu degisime iliskin temel model Jukas-Cantor modeli,
tiim niikleotid baz frekanslarini esit kabul eder (ma=nr=ing=nc=1/4) ve biitlin yer

degistirmeler (transisyon/tranversiyon orani) esit olasiliga sahiptir (Jukas and Cantor,
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1969). Kimura-2-parametre model, tiim niikleotid baz frekanslarini esit kabul eder

(ma=nr=1ng=nc=1/4) fakat yer degistirme oranlarinin frekanslar1 farklidir (Kimura,
1980).

Kimura 2-parametre (K2P) modeli ile iki dizi arasinda uzaklik, d;

| =

d=—-In(l-2Ds— Dy)— ihl[l —2Dy) (1)

et

formiilii ile hesaplanir (Kimura, 1980).
Dg: polimorfik sitelerdeki transversiyonlarin sayisi

Dv: polimorfik sitelerdeki tarnsisyonlarin sayisi

Jukas and Cantor (JC69) ve Kimura 2-parametre (K2P)/Kimura, 1980 (K80)
modellerin yanisira Felsenstein, 1981 (F81), Hasegawa-Kishino-Yano (HKY,
Hasegawa, Kishino and Yano, 1985), Symmetrical Model (SYM, Zharkihk, 1994),
General Time Reversible (GTR, Tavaré, 1986) gibi evrimsel modeller de
kullanilmaktadir. Bu modellerle birlikte Gamma dagilis1 (I') ve degismez site orani
(I: Invariable sites) faktorlerinin degerlendirmeye alinmasi ile en temel modelden
(JC69), en komplike model ile (GTR + I' + I) testler yapilabilmektedir (Posada ve
Crandall, 2001). Modellerin karsilatirilmasinda Olabilirlik Orani testi (likelihood
ratio testi: LRT) kullanilmaktadir (Felsenstein, 1981).

1.4.3. Filogenetik Aga¢ Olusturma

Dizi hizalanmasi sonucu elde edilen hesaplanmis evrimsel mesafeler (genetik
uzaklik veya benzerlik), her bir takson cifti arasindaki mesafelerin bir matrisinin
olusturulmasinda kullanilabilirler. Matristeki bu cifterli mesafe skorlarina dayanarak
tiim taksonlar i¢in bir filogenetik aga¢ olusturulabilir. Bu algoritmalar, aritmetik
ortalamay1 kullanarak agirlikli olmayan ¢ift grup yontemini (UPGMA: unweighted
pair group method) ve komsu birlestirme (NJ: neighbor-joining) yontemini igerirler

(Saitou and Nei, 1987).
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1.5. Calisma sahasi: Sanhurfa yoresi

Gilineydogu  Anadolu  Bolgesi’nde  Sanlwrfa’nin  ylizOlgiimii 18584
kilometrekaredir. 2000 Yili Genel Niifus Sayimi gegici sonuglarina gore niifusu
1436956°dir. Merkez ilgenin yami sira Akgakale, Birecik, Bozova, Ceylanpinar,
Halfeti, Harran, Hilvan, Siverek, Suru¢ ve Viransehir Sanlurfa’nin ilgeleridir.
Sanlwurfa, dogusunda Mardin, batisinda Gaziantep, kuzeyinde Adiyaman,
kuzeybatisinda Diyarbakir illeri ile ¢evrilmistir. Giineyinde ise Suriye siniri ile
cevrelenmig bir sinir gehridir. Sanlurfa'nin ortalama yiikseltisi ise 518 metre’dir.
Sanlurfa, diinyanin ve Tiirkiye'nin en 6nemli bolgesel kalkinma projesi olan GAP'in
(Glineydogu Anadolu Projesi) merkezi durumundadir. Sanlwrfa, 37° 49" 12"- 40° 10’
00" dogu meridyeni ile 36° 41' 28"- 37° 57' 50" kuzey paralelleri arasinda yer alir.

Sanlurfa’da hayvan varligi olarak 1437005 bas koyun, 128916 bas keci ve
126.655 bas sigir bulunmaktadir. Yoredeki hayvanlardan kiiciik ve biiyiikbas
hayvanlardan 123864 ton siit, 9435 ton et iiretilmektedir. Ayrica Sanlurfa’da 3 adet
stit liretim tesisi, 2 adet besi ¢iftligi bulunmaktadir (S.Urfa Tic.ve San. Od. Kayzitlari,
2003-2004).

Sanliurfa yoresinde kiigiikbag hayvan populasyonunu agirlikli olarak
Akkaraman ve Ivesi koyun 1rklari ile Kil ve Kilis kegileri olusturdugu érnek toplama

envanter ¢caligmalar sirasinda goriilmiistiir.
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1.6. Calismanin Amaclari

Calismanin amaci; Sanlrfa ydresi Akkaraman ve ivesi koyunlar ile Kil ve
Kilis kegilerinde Mitokondriyal 12S ribozomal RNA, Sitokrom b ve D-loop gen
dizilerinin belirlenmesi ile mtDNA polimorfizmini ve mtDNA haplotiplerini ve

soylarini tespit etmektir.

Bu calisma ile Sanlurfa yoresi koyun ve kegilerinin filogenetik yapilari ile
yabani tlirler ve mtDNA soylar1 arasindaki filogenetik iligkiler belirlenecektir.
Ayrica, bu ¢alismanin Sanliurfa yoresi Akkaraman ve Ivesi koyunlar ile Kil ve Kilis
kecilerinin gen dizi bilgilerinin Gen Bankasinda depolanmasi, koyun ve kegiler
tizerinde yapilan filogenetik caligmalara, Hayvan 1slahi, biyogesitlilik ve ulusal gen

koruma caligmalarina katki saglamasi amaglanmaktadir.
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2. ONCEKI CALISMALAR

2.1. Kegiler Uzerinde Yapilan Fiolegenetik Calismalar

Manceau ve ark. (1999), yaptiklar1 ¢aligmada, mtDNA dizi verileri ile Capra
cinsinin sistematik yapisin1 arastirmiglardir.  DNA izlolasyonu ig¢in Avrupa
tiirlerinden (C. ibex ibex, n=1; C. pyrenaica, n =2), evcil ke¢i (C. hircus, n=4), ve
Nubian ibex (C. i.nubiana, n=1) kan ve organ ornekleri, Capra spp.: C. aegagrus
(n=15), C. i. caucasica (n=9), C. cylindricornis (n=3), C. falconeri (n=6), C. i.
sibirica (n=12), C. i. nubiana (n=11), C. pyrenaica (n=2) ve C. hircus (n=2)
tiirlerinden kemik 6rnekleri toplamiglardir. Toplam 60 kemik 6rneginin 27’sinde, kan
ve doku 6rneklerinin tamaminda (n=7) PZR fiirlinii ve gen dizisi elde etmislerdir.
Burada, D-loop bolgesinden 266 b¢ ve Cyt b gen bolgesinden 234 bg olmak iizere
toplam 500 b¢ mtDNA dizisi belirlemiglerdir. Toplam 34 6rnekten olusan mtDNA
dizisinde 30 haplotip ve 98 polimorfik bolge tespit etmislerdir. Haplotipler arasinda
pairwise uzaklik %4.1-4.3 arasinda ve A, C, G ve T igeriklerini sirastyla %28.1, 24.3,
17.8 ve 29.8, transisyon/transversiyon oranini ise 14.5 olarak hesaplamislardir.
Filogenetik agagta haplotiplerin, C. aegagrus/C.hircus, C.i.ibex, C caucasica,
C.cylindricornis, C. i.nubiana, ve C. i.sibirica tiirler olmak {lizere alt1 gruba ayrildig

gosterilmistir.

Luikart et al. (2001), yaptiklar1 ¢aligmada evcil kecilerde mtDNA D-loop ve
Cyt b gen bolgesi dizilerini belirleyerek filogenetik iliskileri arastirmiglardir. Evcil
kecilerde 331 haplotipte ii¢ mtDNA haplogrup (A:316, B:8 ve C:7) tespit etmislerdir.
Buna bagl olarak iic ayri evcilestirme olayinin olabilecegini agiklamislaridir.
Muhtemelen A haplogrubunun evcillestirilmesi glinimiizden 10.000 yil 6ncesine, B
ve C haplogruplarinin evcillestirilmesi ise yaklasik olarak sirastyla 2.130 ve 6.110 y1l

oncesine kadar uzandigi belirtilmektedir. Her nasilsa, Giiney Fransa’da C
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haplogrubuna iliskin bulgular evcillestirme zamanimi 7.500 yil Oncesi olarak

belirtilmistir (Fernandez et al., 2006).

Sultana ve ark. (2003) yaptiklar ¢calismada, Pakistan’in dort fakli yoresinden
13 farkli kegi irkindan olusan 44 kegide mtDNA kontrol bdlgesi ve Cyt b gen bolgesi
dizi bilgilerini kullanarak filogenetik iliskileri incelemislerdir. Burada, 44 dizide 38
haplotip ve 129 polimorfik bolge belirlemislerdir. mtDNA D-loop NJ filogenetik
agacta, 38 haplotipin soy A, B, C ve D olmak iizere dort ayr1 mtDNA soyuna
ayrildig1 gosterilmistir. Burada, soy A, B, C ve D sirasiyla, 29, 4, 2 ve 3 haplotip
icermistir. Filogenetik agacta ayrilan dort ayr1 soya ait kollar bootstrap test degeri
(>%90 tizerinde) ile ¢ok giiclii desteklenmistir. mtDNA Cyt b gen dizi bilgileri ile
olusturulan NJ filogenetik agacta, C.hircus A, B, C ve D soylarimin yabani kegi

tiirlerinden ayrilarak birlikte kiime olusturduklari gosterilmistir.

Joshi ve ark. (2004) yaptiklar1 ¢aligmada, Hindistan’in fakli cografik
bolgelerden 10 farkli kec¢i irkinda mtDNA kontrol bolgesinin dizi verilerini
kullanarak filogenetik iligkileri incelemislerdir. Burada, 363 dizide 200 haplotip
belirlemislerdir (her bir irkta 5-36 arasinda). Populasyonlarda haplotip ve niikleotid
farklilig1 sirasiyla, 0.844-1.000 ve 0.007-0.080 arasinda hesaplamislardir. Molekiiler
varyans analizi (AMOVA) sonucunda kegi 1rklarinda genetik varyasyonun %83.4’i
wrklar i¢i, %16.6°si wrklar arasi oldugu belirtilmistir. NJ filogenetik agagta, 200
haplotipin dort ayr1 soya (soy A, B, C ve D) ayrildig1 gosterilmistir.

Amills ve ark. (2004) yaptiklar1 calismada, mitokondriyal D-loop bdlgesinin
kismi fragmenti (778 bg¢) PZR-RFLP analizini kullanarak, Kanarya Adalar
(Majorera, Tinerfena, Palmera) ve Ispanya (Murciano-Granadina, Malaguena,
Guadarrama) keci 1rklar ile Avrupa (Alpine, Saanen), Afrika (Sahelian, Tindouf) ve
Asya’dan (Kasmir) referans keci irklar arasinda filogenetik iliskileri arastirmistir.
mtDNA D-loop bolgesi PZR-RFLP analizi sonucunda Kanarya Adalart kegi irklari
iki farkli gruba (varyant A ve B) ayrildigi ve Majorera, Tinerfena, Palmera keci

irklarinda A varyantlarinin orani sirastyla 0.47, 0.12 ve 0.06 olarak gdsterilmistir.
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Azor ve ark. (2005), yaptiklar1 ¢alismada, alt: Ispanya kegi irkin1 (Pirenaica,
Moncaina ,Blanca Andaluza, Negra Serana, Azpi-Gorri, Blanca Celtibérica) igeren
60 kecide mitokondriyal D-loop bdlgesi (HVRI: 443 bg) dizi bilgilerini kullanarak
filogenetik analizler yapmislardir. Arastiricilar mevcut dizilerle, 6nceki ¢aligmalarda
yaymlanmis Ispanya keci 1rklarina ait dizileri Gen Bankasindan temin ederek birlikte
degerlenmistir. Filogenetik analizde, Ispanya ke¢i 1rklar1 ile Iberya Peninsula keci
irklart arasinda zayif filogenetik iliski oldugu belirtilmistir. Filogenetik agacta, bir

irkin bireylerinin tek bir kiime i¢inde gruplanmadigi gosterilmistir.

Pereira et al. (2005), Portekiz keci irklarinda (Bravia, Serrana, Charnequeira,
Serpentina ve Algarvia), mtDNA kontrol bolgesinin (481 bg) dizi analizi ile
filogenetik iligkileri arastirmiglardir. Irklar arasinda ortalama haplotip farkliligi 0.977
olarak tespit etmislerdir. Burada, 288 dizide 118 polimorfik bolge
(transisyon/transversiyon orani:13.9/1) ve 164 farkli haplotip belirlemislerdir.
Filogenetik agacta, 164 haplotipin iki ayr1  haplogruba (A ve C) ayrildig
gosterilmistir. Burada, haplogrup A:163, haplogrup C:1 haplotip icermistir. AMOVA
analizine gore, keci irklarinda genetik varyasyonun %96.65°1 irklar i¢i, %3.35°1 irklar

arasi oldugu belirtilmistir.

Chen et al. (2005) yaptiklar1 ¢alismada, 18 Cin yerli ke¢i irkarinda mtDNA
kontrol bolgesinin ilk 481 bg¢’lik (HVI) kisminin dizilerini tanimlayarak genetik
farklilig1 ve filocografik yapiy1 arastirmiglardir. Burada, 368 dizide 119 polimorfik
bolge ve 146 haplotip belirlemislerdir (her bir irkta 3-25 arasinda). Populasyonlarda
haplotip ve niikleotid farkliligi sirasiyla, 0.712+0.091-0.980+0.0243 ve
0.0159+0.0084-0.0490+0.0282 arasinda hesaplamislardir. Filogenetik analizlerde
146 haplotip ve 7 yabani tiir ile birlikte olusturduklar1 NJ agagta, Cin yerli keci
irklarmin dort mtDNA soya (A, B, C, D) ayrildiklar1 gosterilmistir. Burada, soy A,
B, C ve D sirasiyla, 117, 25, 3 ve 1 haplotip i¢ermistir. A soyu predominant diger
soylar ise diisliik frekansta bulundugu ve Cin yerli kegilerinin multiple maternal
orjine sahip olduklarin1 belirtilmistir. Bununla beraber AMOVA analizi sonucuna
gore, Cin yerli keci irklarinda genetik varyasyonun %91.25°1 irklar ici, %8.75°1 irklar
arasi oldugunu, F degerinin ise soy A ve B icin sirastyla -24.17 (P<0.01) ve -6.13
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(P<0.05) oldugunu tespit etmislerdir. Cin evcil ke¢ci mtDNA soylarinda (A-D), en
son ortak ata i¢in zamani (TMRCA: time to the most recent common ancestor)

yaklagik 332.800 veya 465.900 y1l olarak hesaplamislardir.

Chen ve ark. (2006a) yaptiklar1 ¢aligmada, Tibet ve Cin yerli kec¢i irklarinda
mtDNA Cyt b gen dizisini (642 bg) kullanarak filogenetik iliskileri ve genetik
varyasyonu arastirmiglardir. Burada, 84 dizide 44 polimorfik bdlge ve 46 haplotip
belirlemislerdir. Haplotip farkliligt %0.6-1.0 ve niikleotid farkliligi 9%0.15-1.57
arasinda hesaplamiglardir. Filogenetik analizlerde 46 haplotip ve onceki
calismalardan bazi yabani tiirler (C.aegagrus, C.pyrenaica, C.Cylindricornis,
C.Caucasica) ile evcil kecilere (C.hircus) ait dizilerle birlikte olusturduklart NJ
agacta kegcilerin ii¢ ana kola (clade A, B, C) ayrildiklar1 gosterilmistir. Tibet ve Cin
keci haplotipleri tamamen A grubunda toplanmistir. Bununla beraber, yalniz 13 yerli
keci populasyonu i¢in olusturduklar1 ikinci NJ agagta, haplotiplerin iki ana gruba
ayrildig1 gosterilmistir. AMOVA analizi sonucunda Cyt b genine gore keg¢i irklarinda

genetik varyasyonun %87.72’1 wrklar i¢i, %12.28’1 irklar arasi oldugunu belirtilmistir.

Odahara ve ark. (2006), iki farkli cografik bolgeden 19 Kore yerli kegi
irkinda mitokondriyal D-loop HVI (hypervariable regions I, 48 bg) bolgesi dizi
bilgilerini kullanarak filogenetik analizler yapmiglardir. Toplam 19 dizide 6 haplotip
ve 13 polimorfik bolge belirlemislerdir. NJ agacta, Kore kegi haplotiplerinin
Haplogrup A’da yer aldig1 gosterilmistir.

Sardina ve ark. (2006), Sicilya keci irklarinda (Girgentana, Maltese, Derivata
di Siria,) mitokondriyal D-loop HVI (hypervariable regions I, 48 bg) bolgesi dizi
bilgilerini kullanarak filogenetik analizler yapmislardir. Toplam 67 dizide 33
haplotip ve 84 polimorfik bolge belirlemiglerdir. Sicilya kegilerinde ortalama
haplotip farkliligi 0.969+0.007 ve ortalama niikleotid farkliligr 0.02359+0.00450
olarak hesaplamislardir. Sicilya keg¢i irklarina ait mtDNA diziler ile Hindistan,
Pakistan evcil keci irklar1 ve yabani kegilere ait yayinlanmis dizilerle birlikte
olusturduklar1 filogenetik agacta, haplotiplerin ¢ogunlugunun A soyuna sahip

oldugunu gosterilmistir.  Bununla beraber, {i¢ Girgentana haplotipinin Capra
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hircus’tan yiiksek derecede ayrildigi ve bunlarin yeni bir mtDNA soyu oldugu
bildirilmistir.

Fan ve ark. (2007), yaptiklar1 ¢alismada, 13 farkli Cin yerli keci irklarinda
mtDNA kontrol bolgesi dizi analizi ile filogenetik iliskileri arastirmiglardir. Toplam
49 haplotipte 85 polimorfik bolge tespit etmislerdir. Haplotipler filogenetik agacta
dort ayr1 gruba ayrimistir (soy A-D). Tibet, Kuzey ve Giliney Cin keci
populasyonlarinda  ortalama niikleotid farkliligit  sirastyla  0.0398+0.0192,
0.0247+0.0071 ve 0.0087+0.0103 olarak hesaplamiglaridir. AMOVA analizi
sonucuna gore ke¢i wrklarinda genetik varyasyonun %73.9 wrklar ici, %26.1°1 wrklar

arast oldugunu belirtilmistir.

Liu ve ark. (2007) yaptiklar1 ¢alismada, 13 Cin yerli keg¢i irkindan olusan 183
kecide mtDNA D-loop bolgesi dizi analizi ile genetik ¢esitliligi ve filogenetik
iligkileri arastirmiglardir. Toplam 183 kecide, 135 farkli haplotip ve 144 polimorfik
bolge tespit etmiglerdir. Irklarda, haplotip farkliligi 0.9333-1.000 ve niikleotid
farligmi 0.006337-0.025194 arasinda hesaplamislardir NJ filogenetik agacta, 135
mtDNA haplotipinin dort ayr1 soya (soy A, B, C ve D) ayrildig1 gosterilmistir.
Haplotiplerin soylara dagilim frekanslarmi A, B, C ve D soylart i¢in sirasiyla
%76.50, %20.77, %1.64 ve %1.09 olarak belirlemislerdir. Cin yerli keg¢i irklarinda
genetik varyasyondaki biiyiik payin (%92) irklar i¢i oldugu bildirilmistir.

Naderi ve ark. (2007) yaptiklar1 calismada, yedi cografik bolgeden (Kuzey
Avrupa, Giiney Avrupa, Orta Dogu, Bat1 Asya, Dogu Asya, Kuzey Afrika ve Alt-
Sahra Afrika) toplanan farkli irklardan olusan evcil kegilerde mtDNA D-loop bolgesi
dizi analizi (nt15707-16187: 481 bg) ile filogenetik ve filocografik iliskileri
arastirmislardir. Toplam 2430 6rnek dizide (42 iilkeden 946 6rnek + EKONOGEN
projesinden 569 ornek dizi + Gen Bankasindan alinan 1484 dizi) 1540 mtDNA
haplotip tespit etmislerdir. mtDNA haplotiplerin NJ agacta, 6 farkli gruba (A, B, C,
D, F ve yeni grup G) ayrildiklar1 gosterilmistir. Haplogrup A, B, B1, B2 C, D, F ve
G’nin frekanslarim (%) sirayisla, 93.51, 2.99, 2.27, 0.58, 1.49, 0.65, 0.19 ve 1.17
olarak, haplotip farkliligi ise swrastyla  0.99924+0.0001, 0.9000+0.0197,

21



2. ONCEKIi CALISMALAR Selahaddin KiRAZ

0.8402+0.0333, 0.8151+0.0481, 0.9714+0.0136, 0.9487+0.0506, 1.0000 ve
0.9544+0.0254 olarak hesaplamislardir. Burada, Orta Dogu cografik bdlgesinde
gruplandirilan Tiirkiye evcil yerli irklarini igeren 66 keginin, Haplogrup A (61) ve G
(5)’de yer aldigr gosterilmistir. Tiirkiye yerli keci irklarinda haplotip farklilig:
0.9953+0.0038 olarak tahmin etmislerdir. Genel haplogrup/bolgeler AMOVA
analizinde; haplogruplar arasi, haplogruplar i¢i bolgeler arasi ve bdlgeler arasi
varyasyonun paymi sirastyla %74.62, %3.56 ve 9%21.82 olarak, bdlgeler/irk
AMOVA analizinde ise; bolgeler arasi, bolgeler icinde irklar arast ve irklar ici

varyasyonun payini sirastyla, %12.06, %10.79 ve %77.14 olarak hesaplamislardir.

Naderi ve ark. (2008), yaptiklar1 ¢alismada, 473 benzoar kegisinde (Capra
mtDNA D-loop bolgesi dizine gore 221 haplotip belirlemislerdir (haplotip farklilig::
0.9884). Mevcut 221 benzoar kegi haplotipini ve 22 evcil kegi referans haplotipini
iceren NJ filogenetik agacta, 142 benzoar haplotipinin evcil kegi haplotipleri arasinda
yer aldig1 gosterilmistir. Burada, benzoar Haplogrup C’nin genis bir cografik
dagilima sahip oldugu fakat evcil kegilere en yakin benzoar haplotiplerin Dogu
Anadolu’da bulundugu bildirilmistir ve buna bagl olarak evcil keci C
haplogrubunun orjininin bu bolgeden geldigini ileri siirtilmiistiir. Ayrica, Gliney
Zagros ve Merkez Iran Platosunda benzoar Haplogrup C’nin  gdzlenmesi
evcillestirme fazinda benzoar kecilerinin Dogu Anadolu’ya dogru yer degistirdigi
goriisinii desteklemistir. Kegilerde evcillestirme siirecinin muhtemelen iki farkli
bolgede (Giiney Zagros/Merkez Iran Platosu ve Dogu Anadolu) ve birbirinden
bagimsiz olarak meydana gelmis olabilecegi tahmin edilmistir. Benzoar kecilerinde
filocografik yapmin zayif oldugu belirtilmistir (genetik varyasyondaki pay1:
%14.99).

Hao et al. (2008), 10 farkli Cin keci irklarinda mtDNA D-loop bdlgesini
kullanarak yaptiklarin ¢alismada, mtDNA D-loop bolgesinin 1211-1213 bg
uzunluklar1 arasinda, 84 farkli haplotip ve 171 polimorfik bolge goriilmiistiir.
Niikleotid ve haplotip farkliliklari, sirasiyla 0.02063 £+ 0.00225 ve 0.988 £ 0.003
olarak, ortalama niikleotid farkliliklar1 sayisin1 (k) ise 24.896 olarak tespit
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etmislerdir. Arastirma sonuglar1 evcil Cin kegi rklarinda genetik gesitliligin yiiksek

oldugu gostermistir. NJ agacinda evcil Cin kegi 1rklari iki ana kola ayrilmistir.

Wang ve ark (2008) yaptiklari ¢alismada, Cin’in farkli cografik bolgelerinden
yedi farkli yerli ke¢i irkindan olusan 107 kegide mtDNA D-loop (HVI, 481bp)
bolgesini analiz ederek 77 haplotip ve 112 polimorfik bélge tanimlamislardir.
Haplotip ve niikleotid farklilig1 sirastyla 0.943—-1.000 ve 0.01810-0.03911 arasinda
tespit etmislerdir. Cin keg¢i irklarinda A, B, C ve D olmak {izere dort mtDNA soyun
bulundugu ve bunlarin frekanslari sirasiyla %83.18, %10.29, %3.74 ve %1.86
belirtilmistir. Evcil kegilerin ¢oklu maternal orjine sahip oldugu varsayiminin

desteklendigi bildirilmistir.

Amills ve ark. (2009), yaptiklar1 ¢alismada, Giliney ve Merkez Amerika kegi
irklarinda mitokondriyal kontrol bdlgesinin dizi analizi (463 bg) ile genetik farkliligi
belirlemislerdir. Genis bir cografik dagilisa sahip Giliney ve Merkez Amerika keci
irklarindan elde edilen 93 hayvanda, 54 farkli haplotipin varligini belirlemislerdir.
Kegi populasyonunda niikleotid ve haplotip farkliliklari, sirasiyla 0.020 &+ 0.00081 ve
0.963 + 0.0012 olarak tespit etmislerdir. Avrupa, Iberya, Atlantik ve Giiney ve
Merkez Amerika kecilerine ait dizilerle olusturulan filogenetik agacta Giliney ve
Merkez Amerika kegilerinin, Ispanya ve Portekiz irklari ile birlikte kiime
olusturdugunu, diger taraftan Bolivya, Sili, Kanarya Adalar1 ve Arjantin kegi
irklarinin ise farkl kiime olusturdugunu belirtmislerdir. Bununla beraber tim Giliney
ve Merkez Amerika keg¢i irklarinin A soyuna ait oldugu, diger soylarin (B, D, F ve

G) ise gozlenmedigi bildirilmistir.

Liu ve ark. (2009) yaptiklar1 ¢alismada, ii¢ Cin evcil keci irkindan 72 mtDNA
D-loop gen dizisi ile dnceki ¢alismalardan Gen Bankasina sunulan 31 Cin yerli keci
irki/populasyonu igeren 723 diziyi birlikte degerlendirerek filogenetik ve genetik
analizler yapmuslardir. Toplam 795 mtDNA D-loop dizisinde, 327 haplotip ve 163
polimorfik bdlge tanimlamislardir (transisyon:147, tranversiyon: 16, indel:0).
Mevcut 72 mtDNA dizisinin 69’u A, birer de B, C ve D haplogruplar i¢in olmak
tizere dort gruba dagildig: belirtilmistir. Toplam 327 mtDNA D-loop haplotipinin A,
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B, B1, B2, C ve D haplogruplara dagilimi sirasiyla 272, 38, 21, 17, 9 ve 8 olarak
verilmistir. Haplogruplar arasinda ortalama haplotip farkliligimi 0.989+0.001,
niikleotid farkliligin1 0.0355+0.0008 olarak hesaplamiglardir.

Wu ve ark. (2009) yaptiklar ¢alismada, farkli bolgelerden olusan 12 Cin yerli
keci irkinda mtDNA D-loop bolgesi (HVRI) dizi bilgilerini kullanarak filogenetik ve
filocografik iligkileri incelemislerdir. Cin yerli kecilerinde 145 dizi 6rneginde 123
farkli haplotip ve 170 polimorfik bolge belirlemisleridir. Polimorfik bodlgelerin 64’
singleton ve 105°s1 parsimoni informativ bolge, transisyon/transversiyon orani ise
32/1 oldugu belirtilmistir. Haplotip farklilig1 0.9111+0.0773 (Matou)-0.9872+0.0354
(Laiwu Black) arasinda, niikleotid farkliligi 0.0195+0.0108 (Lubei White) -
0.0365+0.0198 (Yunling Black) arasinda hesaplamiglardir. Haplotiplerin NJ
filogenetik agacta, A, B, C ve D olarak dort farkli soya ayrildiklart gosterilmistir.
Soy A, B, C ve D sirasiyla 82, 25, 5 ve 6 haplotip icermistir. AMOVA analizine gore
ke¢i irklarinda genetik varyasyonun 9%96.96’s1 iwrklar i¢i, %3.04’i irklar arasi

oldugunu belirtilmistir.

2.2. Koyunlarda Uzerinde Yapilan Filogenetik Calismalar

Hiendleder ve ark. (1998a) yaptiklar1 ¢alismada, evcil koyunlar (O.aries) ile
yabani koyunlar1 arasindaki filogenetik iliskiyi mtDNA D-loop bolgesinde PZR-
RFLP yontemini kullanarak aragtirmislardir. Arastiricilar, 13 kesme enzimi ile 61
farkli fragment paterni degerlendirerek 254 yabani ve evcil koyunda 20 mtDNA
haplotip tespit etmiglerdir. Bunlardan 14’1 evcil koyun, 3 muflon (O.musimon), 2
argali (O.ammon nigrimontana, O.ammon collium) ve 1 urial (O.vignei bochariensis)
yabani koyundur. RFLP verilerine gore evcil koyun haplotiplerinde ortalama gen dizi
farkliligt %0.492, muflon haplotiplerinde %0.091, iki argali alttiirleri arasinda
%0.865, urial, argali ve muflon koyunlar ile evcil koyunlar arasinda ise sirasiyla
%2.724, 2.115 ve 0.465 olarak hesaplamiglardir. Burada, genetik farklilik ve
parsinomi analizlerinin evcil koyunlarin iki farkli soydan geldiklerini destekler
nitelikte oldugu bildirilmistir ve bunlar ¢ogunlukla Avrupa evcil koyunlarinin yer

aldig1 Avrupa soyu ve digeri ise Asya soyudur. Asya soyu bazi Avrupa ve merkez
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Asya evcil koyun 1rklarini igermektedir. Iki soy arasinda ortalama gen dizi farklihig
%0.716  olarak  verilmistir.  Filogenetik agacta, haplotipleri urial/argali,
muflon/Avrupa evcil koyunlar1 ve Asya evcil koyunlar1 seklinde {i¢ ana bransta
kiimelendigi gosterilmistir. Hiendleder ve ark. (1998b), iki major haplotiptin (A ve
B) komple mtDNA dizisini ¢ikarmiglardir (AF010406 ve AF010407).

Hiendleder ve ark., (2002), evcil koyunlarin orjinini ve yabani koyunlarin
taksonomisini arastirmak i¢in komple mtDNA kontrol boélgesininin (D-loop) dizi
analizlerini yapmuglardir. Filogenetik analiz, Kanada (O.canadensis canadensis)
Almanya (O.musimon), Tirkmenistan (O.vignei bochariensis), Kazakistan (O.vignei
arkal), Mongolya/Altay (O.ammon ammon), Mongolya/Gobi-Altay (O.ammon
darwini), Kazakistan/Kara-Tau (O.ammon nigrimontana), Kazakisyan/Karaganda
(O.ammon  collium) yaban koyunlarn ile, Kazakistan/Alma-Ata (Edilbey),
Kazakistan/Taskent (Astrachan), Tacikistan (Gizarr), Suriye (Ivesi), Tiirkiye/Bati
Tiirkiye (Daglig), Tiirkiye/Ege (Kivircik), Tiirkiye/merkez Anadolu (Akkaraman)
evcil koyunlarini (O. aries) kapsamistir. Filogenetik aga¢i, mtDNA CR dizisinden
maksimum benzerlik (maximum likelihood) algoritmasina gore kurmuslardir.
Aragtiricilar, evcil koyunlar ile bighorn koyun arasindaki ayrilma zamani 5.63
milyon yil, A kiimesi ile B kiimesi arasindaki zamani ise 1.54 milyon yil 6nce olarak
hesaplamislardir. Burada, muflon koyununun, kiime B (Tiirkiye koyunlar1 agirhik B

kiimededir, %64)’nin yabani atalar1 oldugu gosterilmistir.

Gou ve ark. (2005) yaptiklar1 ¢alismada, 6 Cin yerli koyun irk1 (Mongolian,
Tibetan, Kazakh Fat-Ramped, Hu, Tong and Han) ve iki bati koyun irkinin (Polled
Dorset and Texel) olusturdugu gruplarda mitokondriyal D-loop bdlgesi dizi ve SSCP
analizi ile filogenetik ilskileri arastirmiglardir. mtDNA dizi analizine gore
olusturduklar1 NJ filogenetik agacta haplotiplerin {i¢ farkli gruba (A, B ve yeni olarak
C) ayrildiklar1 gosterilmistir. A, B ve C haplogruplar icin Fs degerlerini sirasiyla -
8.20, -10.88, -3.02 olarak hesaplamiglardir.

Ivankovic ve ark. (2005) yaptiklar1 ¢alismada, mtDNA D-loop bdlgesinin dizi

verileri ve mikrosatelitler ile Pag adasi koyun populasyonunun genetik
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karakterizasyonunu belirlemislerdir. On Pag adas1 koyunu mtDNA D-loop dizisinde
(339 beg) 7 haplotip ve 39 polimorfik bolge tespit etmislerdir. Filogenetik agacta, Pag
adas1 koyunlariin iki ana haplotip kiimeye ayrildigi (M ve P) ve O.musimon ile

Avrupa tipi merinosla birlikte kiime olusturdugu gosterilmistir.

Luo ve ark. (2005), dokuz Cin koyun populasyonu ve 11 Mongolyan koyun
populasyonundan olusan hayvanlarin, mtDNA D-loop bdlgesinin bir kisim
fragmentinin sekans analiziyle genetik cesitlilik ve orjinini belirlemeye
calismislardir. Cin ve Mongoliyan koyunlarinin mtDNA D-loop sekanslar1 arasinda
niikleotid kompozisyonu bakimindan farklihik bulunmadigini, Mongolyan
koyunlarinda genetik c¢esitliligin Cin yerli koyunlarindan daha zengin oldugu
bildirmiglerdir. Tespit edilen 217 haplotipin filogenetik analizi ile, Mongolyan ve
Cin koyunlarin, evcilestirilmelerinin benzer orjinli olduklar1 3 farkli maternal soyla
desteklenmistir. Maternal soylar A, B, C seklinde ii¢ biiylik haplotip olarak
tanimlanmis ve haplotip frekanslar1 sirasiyla  9%58.73, %24.68, %16.59 olarak
verilmigtir. Ayrica buradaki 217 haplotiple, Gen Bankasindan alinan 91 sekans
verisinden tanimlanan 87 haplotipin filogenetik iligkisinin network analizi
sonucunda, soyalardan birisi icerisinde (haplotip B) yer alan Avrupa muflonu (Ovis
musimon) ile 4 fakli soy belirlemislerdir. Burada Mongolyan ve Cin evecil
koyunlarimin maternal orjinlerine, Argali koyunu (Ovis ammon), Ovis vignei

bochariensis, Ovis ammon nigrimontana katkisinin goriilmedigi de belirtilmistir.

Bunch ve ark. (2006) yaptiklar1 calismada mtDNA cyt b geninin (1140 bg) dizi
analizine dayal1 olarak yabani kar koyununun (Ovis nivicola) diger yabani ve evcil
koyun tiirleri ile filogenetik iliskilerini arastirmiglardir. Filogenetik agacta,
Argaliformlar olarak O.ammon yabani tiirii, Mufloniformlar O.aries, O.musimon,
O.vignei, ve O.orientalis yabani tiirleri, Panchyceriformlar olarak O.nivicola ve
O.dalli yabani tiirleri belirtilmistir. Tim yabani koyunlarin ortak atadan ayrilma
zamani (divergence time) yaklagik 3.12 milyon yil 6nce basladigini belirtmislerdir.
Filogenetik agacta benzer kiimede yer alan evcil koyun ile muflon koyununun

(O.musimon) ayrilma zamanini 378.000 y1l olarak tahmin etmislerdir.
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Paiva ve ark. (2005), mtDNA kontrol boélgesinin (D-loop) bir kisminin (588
bp) analiziyle, Brezilya koyun 1irklar1 (Santa Inés, Bergamacia, Rabo Largo, Morada
Nova, Somalis and Crioula Lanada) arasinda filogenetik iliskiyi arastirmislardir.
Arastiricilar, 34 Ornekte 18 haplotip tespit etmisleridir ve tiim irklarin ilgili
dizilerinde niikleotid farkliligin1 0.011+£0.003 olarak hesaplamiglardir. Burada,
Brazilya koyun irklar1 arasinda acgik bir filogenetik iligkinin bulunmadigi

belirtilmistir.

Meadows ve ark. (2005), Asya ve Avrupa koyun irklar1 arasinda genetik
farklilig1 arastirmak icin toplam 121 hayvanda mitokondriyal genoma ait 2027 bg’lik
dizi bilgilerini kullanmislardir. Populasyonda, Cyt b geni (967 bg), D-loop bdlgesi
(525 bg) ve tRNA-Phe ve 12S rRNA bolgesini (535 be) karsilastirilarak toplam 57
haplotip tespit etmislerdir. Haplotiplerde niikleotid farklilig1 (w), Cyt b, D-loop ve
12S rRNA gen bolgelerinde sirasiyla 2.05+0.12x107, 7.02+0.50x10™  ve
0.90+0.11x10 olarak tespit etmislerdir. A haplotipleri, Asya (Hindistan, Endonezya,
Mongolya ve Tibet) orjinli, B haplotipleri Avrupa orjinli (Avusturya, Aland adalari,
Finlandiya, Ispanya ve Kuzetbati Rusya) irklar olarak goriilmiistiir. Koyunlarda
gozlenen haplotip dagilisinin koyunlarda zayif populasyon yapisinin varligini
gosterdigi ve kitalar arasinda niikleotid dizi varyasyonunun %2.7 diizeyinde

bulundugu bildirilmistir.

Pedrosa ve ark. (2005), yaptiklar1 ¢alismada, Tiirkiye evcil koyun irklarinda
(Akkaraman, Hemsin, Karayaka, Morkaraman ve Tuj) mtDNA D-loop ve sitokrom b
gen bolgesi dizi analizi ile filogenetik iligkileri aragtirmislardir. Ayica, Onceki
calismalardan yabani tiirlere ait dizi bilgilerini Gen Bankasi’ndan temin ederek
mevcut evcil irklarin gen dizi bilgileri ile karsilastirmiglardir. Bes irktan olusan 79
hayvanda mtDNA D-loop bolgesi bakimindan 71 haplotip ve 69 polimorfik bolge,
Cyt b gen bolgesi bakimindan 36 haplotip ve 45 polimorfik bolge tespit etmisledir.
Ad1 gegen arastiricilarin, evcil ve yabani koyun irklarinin mitokondriyal D-loop ve
Cyt b haplotiplerinin NJ agaclarina iligkin aragtirma bulgularnn Sekil 2.1°de
verilmigstir. Burada, her iki gen bolgesi bakimindan filogenetik agaglarda, referans

Ovis aries A ve Ovis aries B ile birlikte olusan kiimelerin (A ve B) yani sira yabani
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irklardan ayr1 olarak yeni bir kiime (C) gozlenmistir. Sonuglar evcil koyunlarin ti¢
ayr1 maternal soyu kapsadigin1 gostermektedir. Burada A, B ve C haplogruplari i¢in
niikleotid farklilig1 D-loop bolgesinde sirasiyla, 0.00679, 0.00701 ve 0.00881, Cyt b
gen bolgesinde sirastyla, 0.00059, 0.00120 ve 0.00226 olarak tespit etmislerdir.
Tiirkiye evcil koyun wrklarinin A, B ve C haplogruplara dagilim oranlarint (%) ise
sirastyla Akkaraman i¢in 19, 43 ve 38, Hemsin i¢in 6, 81 ve 13, Karayaka i¢in 30, 35
ve 35, Morkaraman i¢in 53, 34 ve 13, Tuj i¢in 27, 66 ve 7 olarak belirlemislerdir.
Haplogruplar arasinda ayrilma zamaninin (divergence time); A ile B arasinda
160.000-170.000, A ile C arasinda 450.000-600.000, B ile C arasinda 550.000-
750.000 y1l 6nce olmus olabilecegini tahmin etmislerdir. Burada, Tiirkiye evcil
koyunlarinda {i¢ ayr1 maternal soyun varligi, ii¢ ayr1 bagimsiz evcillestirme olgusunu

desteklemistir.

(a) ih)

D-|L\n|j Cl.'.f h VIS musimon

avis aries B
ovis aries A

cluster B
cluster A

OVES musimon

ovis aries B cluster C

cluster B

cluster
avis vignei

=
0.005 0.005

avis vignei arkal

OVES @immon anmon

ovis vignei bochariensis

VIS aHIFGN QMEon

Sekil 2.1. Evcil ve yabani koyun 1rklar1 (a) D-loop ve (b) Cyt b mtDNA tiplerinin NJ agaglar1
(Pedrosa ve ark., 2005).
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Chen ve ark. (2006), yaptiklar1 ¢alismada, Cin’nin 13 evcil koyun irkinda,
mtDNA kontol bolgesinin 531 bg¢’lik bir fragmentini analiz ederek filocografik yapi
ve genetik farklilig1 arastirmiglardir. Calismada, 449 dizide 91 polimorfik bdlge ve
170 haplotip belirlemiglerdir. Haplotip farkliligi 0.4545+0.1701 (Tan koyunu)-
1.0000+0.0625 (Hu ve Han koyunu) ve niikleotid farkliligi 0.0239+0.0138 (Hu
koyunu)- (0.0069+0.0042 (Tan koyunu) arasinda tahmin etmislerdir. Filogenetik
analizler sonucu 170 haplotipin olusturdugu NJ agacta, Cin yerli koyun irklarinin
91’1 A, 48’1 B ve 31’1 C soy olarak gruplanmigtir. Fs test degerlerini A, B ve C
soylart igin sirasiyla —26.20, —25.89 ve —25.31 olarak hesaplamiglardir. Ayrica,

genetik varyasyonun %94.66°1 irklar ici, %5.34°1 rklar arasi oldugunu belirtilmistir.

Li ve ark. (2006a), 9 Cin yerli koyun 1k ve iki ithal koyun irklarinda, PZR-
RFLP teknigini kullanarak 5 endoniikleaz (Hinf 1, Msp 1, Sau3A 1, Xsp I ve Taq 1) ile
mtDNA D-loop polimorfizmini ¢alismislardir. Adi gecen arastiricilar, mtDNA D-
loop bolgesinde iki temel haplotipin varoldugunu ve Cin yerli koyun 1rklarinin bu iki

maternal atadan orjinini almis olabilecegini bildirmislerdir.

Li ve ark. (2006b), Cin yerli ve Kkiiltiir irklarindan (Mongolya, Ujimugqin,
Dorset, Merinos, Kazakistan, Altay, Tan, Tibet, Hu ve Han koyunlar1) olusan 77
koyunda mtDNA D-loop bolgesi (1055 bg) tekrar bolgelerinde (tandem repeats: RI-
RV, 75nt) dizi bilgileri ile filogenetik iliskileri arastirmiglardir. Tekrar dizileri (75nt)
iceren 309 be¢’lik dizi bolgesinde 28 polimorfik bolge ve 63 haplotip tespit
etmislerdir. Filogenetik agacta, 1) Cin yerli irklart (Hu, Han, Tan koyunlari) ii) kiiltiir
irklart (Dorset ve Merinos) iii) Mongolya, Tibet ve Ujimuqgin koyunlari iv)
Kazakistan ve Altay koyunlar1 seklinde dort ayri grubun olustugu gosterilmistir.
Irklarda, ortalama haplotip farkliligi 0.8783 ve niikleotid farligin1 0.0365 olarak

hesaplamiglardir.

Liu ve ark. (2006) yaptiklar1 ¢calismada, 9 Cin yerli koyun irkinda mtDNA D-
loop bolgesi dizi analizi ile filogenetik iligkileri arastirmislardir. Dizilerin ortalama
niikleotid igeriklerini T, C, A ve G i¢in sirastyla, %28.8, %25.9, %31.2 ve %14.1
olarak hesaplamiglardir. Toplam 128 koyuna ait dizide, 92 farkli haplotip ve 102
polimorfik bolge tespit etmislerdir. NJ filogenetik agagta, tiim haplotiplerin iki farkl
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soy grubu (A ve B) seklinde kiimelendigi gosterilmistir. Koyunlarin %74.22’sinin A
soyu, %25.78’inin B soyu olarak iki maternal orjine sahip olduklar1 bildirilmistir.
Irklarda, haplotip farkliligi 0.9333-1.000 ve niikleotid farligim1 %0.7062-1.8265
arasinda hesaplamislardir. Fg degerini A soyunda -24.6491 ve B soyunda -3.3947

olarak tahmin etmislerdir.

Tapio ve ark. (2006) yaptiklar1 ¢calismada, Avrupa, Kafkasya ve Merkez Asya
bolgelerindeki koyun 1rklari iizerinde mtDNA D-loop bolgesi dizi bilgilerini (721
b¢) kullanarak filogenetik iligkileri arastirmiglardir. Toplam 48 irktan olusan 406
koyunda 210 haplotip bolge tespit etmislerdir. Haplotiplerin multiple dizi
hizalamasinda 124 polimorfik bolge gézlemislerdir. NJ agacta, haplotiplerin dort ayr1
haplotip gruba ayrildigi, Grup A ve B (Wood and Phua, 1996), C (Pedrosa ve ark.,
2005) ve yeni grup D’nin bu ¢alismada tanimlandigi bildirilmistir. Grup D’de kuzey

Kafkasyadan sadece bir Karachai irki koyun yer almistir.

Wang ve ark. (2006), Cin’in farkli yorelerinden 9 yerli koyun irkinda genetik
farkliklar1 belirlemek i¢in yaptiklari ¢alismada, mtDNA Cys b gen bdlgesi dizi
bilgilerini kullanarak populasyonda, 21 dizide 29 tek degiskenli ve 14 parsimoni
olmak tiizere 43 polimorfik bolge tespit edildigi ve burada sadece ii¢ pozisyonda; 603
(C/G), 693 (T/G), 1078 (C/A) transversiyon, diger tim porziyonlarda transisyon
(G—A, 16 ve T—C, 24) meydana geldigi belirtilmistir. Transisyon ve transversiyon
oranlarinin sirastyla %3.51 ve %0.26, 43 polimorfik bdlgedeki varyasyonun 19’unun
non-sinonim ve 24’linlin sinonim mutasyon oldugu bildirilmistir. NJ filogenetik
agacta, 9 yerli irkin yer aldig1 21 koyunun {i¢ ayr1 soya (soy A, B ve C) ayrildigini
gostermistir. Soy A, B ve C sirasiyla 6, 12, ve 3 koyunu igermistir. Populasyonda,
haplotip  farkliligt =~ %97.1+0.09, niikleotid farkliligi(mr) %0.602  olarak
hesaplamislardir. Bunlara ilaveten sadece soy B’de goriilen Cyf b geninin +1095
pozisyonundaki G—A transisyonunun, Ile— Met amino asitine doniistiirdigii

belirtilmistir.

Pereira et al. (2006), Churra tipinden Churra Badana (26), Churra da Terra
Quente (24), Mondegueira (14) ve Churra Algarvia (35); Bordaleiro tipinden
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Campanicxa (20) ve Saloia (32), merinos tipinden Merino Preto (10) olmak iizere
akrabalik iligkisi bulunmayan 161 koyunda, mtDNA kontrol bolgesi dizi bilgileri ile
filogenetik iligkileri arastirmislardir. Portekiz koyun irklarinda mtDNA kontrol
bolgesinde 195 polimorfik bolge ve 134 farkli haplotip tespit etmigler ve haplotip
farklilig1 0.966-0.998 arasinda tahmin etmislerdir. Irklarin haplogruplara dagilimi ise
%93 HG B, %4.3 HG A ve %1.9 HG C olarak goriilmiistiir.

Meadows ve ark. (2007) yaptiklar1 caligmada, Tirkiye’deki Van yoresinden
Karakag ve Norduz, Erzurum yoresinden Morkaraman ve Tuj, Aydin yoresinden
Cine Capan, Sakiz, ve Karya (Sakiz*Kivircik), Tokat ve Samsun yoresinden
Karayaka koyun irklarindan ve Israil’den Ivesi koyunlarindan olusan 6rnek
populasyonlarda, mtDNA kontrol bdlgesi (1060 bg) ile Cyt b gen bolgelerinin (967
b¢) dizi analizi ile Yakin Dogu koyun irklarinda bes mitokondriyal soyu (HA, HB,
HC, HD ve HE) tanimlamiglardir. Hayvanlarin ¢ogunlugunun A, B ve C soylari
icerisinde gruplandig belirtilmistir. Ad1 gecen arastiricilarin, Yakin Dogu koyun
irklarinin mitokondriyal haplogruplara dagilimina iligkin arastirma sonuglar1 Cizelge
2.1°de verilmistir. Burada, Morkaraman (A, B, C, D) ile Tuj ve Ivesi (A, B, C, E)
koyunlarinin dort fakli soya, Sakiz koyunlarinin ise tek soya (B) sahip oldugu
goriilmektedir. Haplogruplar arasinda, genetik farkliligin 9%0.49-1.37 arasinda
oldugu belirtilmistir.

Cizelge 2.1. Tiirkiye ve Israil orjinli koyun irklariin mitokondriyal haplogrup dagilimi (%)
(Meadows et al. 2007)

Irklar n HA HB HC HD HE
Karakas 20 20.0 60.0 20.0

Morkaraman 19 26.3 57.9 53 10.5

Tyj 16 18.8 43.8 31.2 6.2
Karya 24 12.5 87.5

Norduz 15 46.8 26.6 26.6

Cine Capari 14 14.3 50.0 35.7

Karayaka 15 40.0 60.0

Sakiz 17 100.0

Ivesi 57 26.3 54.4 14.0 53
Niikleotid farklilik () (x10) 1.06 1.64 1.15 0.00 0.49
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Pedrosa ve ark. (2007), 19 Iberya koyun irki ile 6 yabanci irkta mtDNA
cesitliligini belirlemek i¢in yaptiklar1 ¢calismada, 501 koyunda 340 haplotip ve 120
polimorfik bolge belirlemislerdir. Koyunlarda niikleotid farkliligini 0.0039-0.0243
arasinda hesaplamiglardir. Koyun 1rklari B soyu agirlikli olmak iizere A ve C iceren

ic soya dagilmistir.

Pardeshi ve ark. (2007) yaptiklart calismada, Hindistan koyun irklarim
(Bannur, Garole, Deccani) igeren 73 koyunda mtDNA D-loop + 12S RNA + tRNA-
Phe (1246 bg) ‘lik gen bolgesinin dizi analizi ile filogenetik iliskileri aragtirmistir.
Toplam 73 dizide 52 haplotip ve 48 polimorfik bolge belirlemislerdir. Koyun
populasyonunda haplotip farkliligi 0.882-0.981 arasinda, niikleotid farklilig1
0.00167-0.00355 arasinda hesaplamiglardir. NJ filogenetik agagta, Hindistan
kegilerinin iki farkli grupta (A ve B) kiimelendigi gosterilmistir.

Wang ve ark. (2007), Cin’in farkli yorelerinden 10 yerli koyun 1rkinda genetik
farkliklar1 belirlemek i¢in yaptiklar1 ¢aligmada, mtDNA D-loop bdlgesi gen dizi
bilgilerini kullanarak populasyonda, haplotip farkliligi %92.7, niikleotid farklilig1
%3.058, tiim haplotiplerde Kimura-2-parametre tahminine gore ortalama pairwise
genetik uzakligr 0.034 olarak hesaplamiglardir. NJ filogenetik agag, 10 yerli Cin
koyun 1rkinin yer aldigi 78 mtDNA haplotipinin ii¢ ayr1 soya (soy A, B ve C)
ayrildigini gostermistir. Soy A ve B’nin predominant oldugu, Soy C’nin ise diisiik
frekansa sahip oldugu belirtilmistir. Populasyon genisligini (Fs) A, B ve C soylar
icin sirastyla -25.15, -12.28, -8.60 olarak tespit etmislerdir.

Cinkulov ve ark. (2008) yaptiklart ¢alismada, 7 Balkan Pramenka koyun
irklarinda mikrosatelit belirtecler ve mtDNA kontrol bolgesi dizi analizi (her irktan
8-10 adet) ile genetik iliskileri arasgtirmiglardir. Burada, toplam 60 haplotipte,
haplotip farklilig1 0.857-1.000 arasinda, niikleotid farklilig1 0.0043-0.0220 arasinda
hesaplamislardir. Filogenetik analiz sonucu 60 haplotipi iceren NJ agagta, koyunlarin

A (%6.3) ve B (%93.7) olmak tizere iki haplogruba ayrildiklar1 gosterilmistir.
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3. MATERYAL ve YONTEM

3.1. Hayvan Materyali ve Ornek Toplama

Aragtirmanin  hayvan materyalini, Sanlurfa ve yoresinde yetistirilen
Akkaraman ve Ivesi koyunlar1 ve Kil ve Kilis keci 1rklar1 olusturmustur ve bu irklart
tanimlayic1 bilgileri sirastyla Ek 1, 2, 3 ve 4’te verilmistir. Sanliurfa merkez ve
ilgelerine ait 4 farkl giizergahta (Sekil 3.1) tesadiifi olarak kasilasilan koyun ve kegi
stiriilerinden DNA izolasyonu i¢in kil 6rnekleri toplanmistir (Cizelge 3.1). Secilen
hayvanlarin birbirlerine akraba olmamasi i¢in her siiriiden bir 6rnek alimmustir. Kil
ornekleri, dogrudan temas ve kontaminasyonu 6nlemek i¢in eldivenlerle hayvanlarin
iist sirt boyun kisimdan cekilerek toplanmistir. Her bir hayvan ig¢in toplanan kil
ornekleri ozel kilitli posetlere konarak, etiketlendirilip laboratuvara ulastirilincaya
kadar muhafaza edilmistir. Ornek etiketi {izerine, alindig1 yer ve hayvana ait bilgiler
(tarih, 1k, cinsiyet ve bazi morfolojik 6zellikler vs) yazilmistir. Caligma sahasinda
1rk tespitinde, Kegiler i¢in Ozcan (1997) ve koyunlar igin Kaymake1 ve Askin (1997)

tarafindan belirtilen dis goriiniis 6zellikleri dikkate alinmistir.

a7 57 50

36° 41" 28"

40° 10" 00" 277 48" 12"

Sekil 3.1. Calisma sahasi
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Cizelge 3.1. Sanlurfa yoéresinde yetistirilen koyun ve kecilerden toplanan drnek sayisi

Bolge Yore Akkaraman Ivesi Kil Kilis
RI Merkez, Harran, Akcakale 25 15 10 10
RII Virangehir, Ceylanpinar 15 15 10 10
RIII Surug, Birecik, Halfeti 15 15 10 10
RIV Bozova, Hilvan, Siverek 15 15 10 10
Toplam 70 60 40 40

3.2. Molekiiler Calismalar

Molekiiler ¢alismalar, Kahramanmaras Siit¢ii Imam Univerbolgesi Ziraat Fakiiltesi
Zootekni  Bolimii  Biyoteknoloji ve  Gen  Mihendisligi  Laboratuarinda

gerceklestirilmistir.

3.2.1. DNA Izolasyonu

Koyun ve kegilerden toplanan kil 6rneklerinden, Sambrook ve ark. (1989) nin
fenol/kloroform+Proteinaz K yontemi modifye edilerek toplam genomik DNA

izolasyonu yapilmustir. izolasyon asamalarini gdsteren protokol asagida verilmistir.

Kil 6rneklerinden DNA izolasyon Protokolii:

Saklama posetlerinde bulunan kil veya yapagi drneklerinden eldiven giyilerek
ozenle kok kisimlarini da igerecek sekilde bir tutam cikartilmistir. Ornekler plastik
tartt kaplar1 icerisinde etil alkol (%70) ile temizlenip oda sicakliginda 15-20 dk
kurumaya birakilmistir. Daha sonra 1.5 ml’lik ependorf tiipii icerisine kil 6rnekleri
kokiinden yukariya dogru 1 cm’lik kisim dahil uglar1 egimli 6zel bir steril makasla
kiigiik parcalara ayrilmistir. Bu islem sonrasi tiip igerisine sivi azot konularak
ornekler dondurulmus ve hemen 15-20 saniye homojenizatdrden gegirilerek hiicre
duvarlarinin kirilmasi saglanmistir. Daha sonra tiip icerisine 700 pl TEN tampon
(100 mM Tris, 10 mM EDTA, 250 mM NacCl, pH:8.0), 40 pl SDS (%20) eklenip
tiipler vortexlendikten sonra 55 °C’ye ayarli 1s1 tablasinda 24 saat bekletilmistir. Bu
arada Ornekler her 3-4 saatte bir vortex edilmistir. Ertesi giin tiip icerisine 50 pl

Proteinaz K (2 mg/ml) eklenip vortex yapildiktan sonra 55 °C’ye ayarli 1s1 tablasina
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ornekler tekrar yerlestirilip ve 24 daha saat bekletilmistir. Ertesi giin tiip icerisine
RNaz eklenerek 10 pl (10 mg/ml) Ornekler her 3-4 saatte bir vortex edilmistir.
Inkiibasyon sonras1 (3 giinliik) tiip igerisine 600 ul Fenol/Kloroform (1:1) eklenip
13000 dev/dk’da 10 dakika santrifiij edilmistir (4 °C). Fenol/Kloroform (1:1)
asamasi tekrar yapildiktan sonra {ist tabaka bagka bir tlipe alinarak igerisine 500 pl
Kloroform/isomil alkol (24:1) konup hafifce alt-list edilmistir. Tipler biraz
bekletildikten sonra 10000 dev/dk’da 2 dakika santrifiij edilip (4 °C) iist tabaka baska
bir tiip igerisine alinmistir. Kloroform/isomil alkol (24:1) asamasi tekrarlandiktan
sonra lst tabaka baska bir tiip icerisine alinip hacmin %70’i kadar izopropanol
eklenmistir. Tipler hafifce alt-ist edilip igine 200 pl etil alkol (%70) eklenerek 1-2
saat buzdolabinda (4 °C) bekletilmistir. Daha sonra tiipler 14000 dev/dk’da 15
dakika santrifiij edildikten sonra tiip i¢indeki siv1 hafif¢ce atilmistir. Alkol kalintilarin
ucmasi i¢in oda sicakliginda tiip agzi acik olarak biraz bekletilmis ve peletin
kurumasi saglanmistir. Daha sonra tiip icerisine 50-100 pl civarinda TE (10 mM
Tris, 1 mM EDTA, pH:8.0) tampon konularak, 50 °C’lik 1s1 tablasida 30 dakika
stireyle bekletilip DNA ¢oziindiiriilmiistiir. Daha sonra tiipler vortex edilerek -20 °C

‘de muhafazaya alinmistir.

3.2.2. DNA agaroz jel elektroforezi

Izole edilen DNA 6rneklerinin goriintilenmesinde %1°lik (1 g agaroz/100 ml
1XTBE: Tris-Borik asit-EDTA), agaroz jel kullanilmistir. Agaroz jel elektroforez

islemi asagida verilmistir.

Agaroz jel elektroforez islemi (Sambrook ve ark., 1989);

Erlenmayer igerisine (250 ml’lik) 100 ml 1XTBE ¢o6zeltisi ve 1 g agaroz
(Sigma) tartilarak konulup mikrodalga firin igerisinde agaroz eritilmistir. Daha sonra
jel biraz sogutulduktan sonra hemen kiivete dokiip taraklar yerlestirilmis ve jelin
katilasmas1 beklenmistir. Daha sonra, 1XTBE igeren elektroforez tankina, kiivet
yerlestirildikten sonra, taraklar hafifce cikartilmistir. Jel kuyularinin bas kismina

molekiiler agirlik markeri yiiklenmistir. Markerlardan DNA i¢in 1 kb ladder, PZR
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icin 100 bg¢ ladder kullanilmistir (Favorgen, Tayvan), ladder’lara iliskin bilgi Ek
17°de verilmistir. Diger kuyulara, 10 ul DNA 06rnekleri 2 pl yiikkleme tamponu
(%0.25 bromofenol mavisi, %40 siikroz, 100 mM ETDA, pH:8.0) ile birlikte
yuklenmistir (PZR ftirtinleri 5 pl + 1 pl yiikleme tamponu). Yiikleme sonrasi gii¢
kaynagindan (Biolab), jel tankina 100 Volt elektrik akimi verilerek jel 30-40 dakika
kosturulmustur (- — +). Daha sonra jel, etidyum bromiir (0.5 pg/ml) iceren bir kabin
icerisinde 10 dakika bekletilip DNA’larin boyanmasi saglanmistir. Boyanan jelde,
ultraviyole (UV) 151k altinda DNA’nin varlig1 goriintiilenmis ve fotografi ¢ekilerek

degerlendirmek lizere bilgisayara aktarilmistir.

3.2.3. Primerlerin Tasarlanmasi

Koyun ve ke¢i DNA orneklerinde mitokondriyal DNA D-loop bdlgesi, 12S
rRNA ve Sitokrom b (Cyt b) gen bolgelerini ¢ogaltmak icin gerekli ileri ve geri
primerlerin tasarlanmasi amaciyla Oncelikle, Gen Bankasi internet portalindan
(http://www.ncbi.nlm.nih.gov), evcil koyun (Ovis aries) ve evcil ke¢i (Capra hircus)
icin komple mitokondriyal genom (Capra hircus mitochondrion, complete genome/
Ovis aries mitochondrion, complete genome) nucleotide arama modu ile
sorgulanarak referans dizi bilgileri (RefSeq) temin edilmistir. Ovis aries mtDNA i¢in
referans dizi erisim kodu: NC 001941,  Capra hircus igin erisim kodu

NC_005044°dir.

Koyun ve kegi i¢in referans mtDNA genomun D-loop, 12S rRNA ve Cyt b gen
bolgelerine ait diziler niikleotid BLAST (blastn) yapilarak organizmalar (Capra
taxid:9922, Ovis taxid:9935) icin dizi seti (hedef dizi: 250 adet) olusturulmustur.
Olusturulan dizi setinde Clustal W (Thompson ve ark., 1994) programi kullanilarak
koyun ve keci D-loop, 12S rRNA ve Cyt b gen bolgeleri icin homolog bdlgeler
belirlenmis ve bu bolgelerden primer ¢iftleri tasarlanmistir (Cizelge 3.2). Primerler,
Favorgen (Tayvan) firmasina sentezlettirilmistir. Her bir primer i¢in erime sicakligi
“DNA Calculator” programi (http://www.sigma-genosys.com/calc/DNACalc.asp)
veya (Tm)=2(A+T)+4(G+C) esitligi kullanilarak hesaplanmistir.
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Cizelge 3.2. PZR islemi icin tasarlanan primerler

Primerler Dizi (5—3) Uzunluk Pozisyon | Tm [°C]
CAP 12S(F) CCCTCCAAATCAATAAGACTAAG 22 78-100 | 59.53
CAP 12S(R) CGATTATAGAACAGGCTCCTC 21 545-565 59.33
CAP CYT B (F) GACCAACATCCGAAAGACCC 20 3-22 | 65.50
CAPCYT B (R) | CCAATAATAATGTAGGGATGTTCG 24 1029-1052 | 61.91
CAP D-loop (F) CCAAAAATATTAAGAGCCTCCC 22 33-54 | 61.44
CAP D-loop (R) GCTGGAGTAAAGATTTGAGTATTGG 25 1173-1196 | 62.72
OVS 12S(F) GCCTTCCTGTTAACTTTCAATAG 23 17-39 | 59.69
OVS 12S(R) GCTTACCTTGTTACGACTTGTC 22 911-932 | 59.33
OVS CYTB (F) | CAACATCCGAAAAACCCACC 20 6-25 66.14
OVSCYTB(R) | GGAGGTTGTTTTCGATGATGC 21 1109-1129 | 65.45
OVS D-loop (F) CTAAAACTCCCAAACATACAACAC 24 69-92 | 60.21
OVS D-loop (R) | CCCAGGTGCCTATATATTTACTTC 24 1139-1162 | 60.45
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Koyun ve kecinin 12S rRNA, Sitokrom b ve D-loop gen dizileri, primerlerin

baglanma bolgeleri ve beklenen PZR f{iriinii boyutlar1 asagida verilmistir.

Koyun 12S rRNA geni: 958 b¢, PZR iiriinii: 916 b¢ (NC_001941)

TATAGGTTTGGTCCCAGCCTTCCTGTTAACTTTCAATAGACTTATACATGCAAGCATCCACGCCCCGGTGAGTAAC
GCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCACACACTCTTGTAGCTCACAACGCCTTGCTTAAC
CACACCCCCACGGGAGACAGCAGTAACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGTCATATTGACCAGGGT
TGGTAAATCTCGTGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGTTAAA
GCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAACAAAAATAAATGACGAAAGT
AACCCTACAATAGCTGATACACCATAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACA
CAAATAATTATAAAAACAAAATTATTCGCCAGAGTACTACCGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCT
TTATACCCTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTAATACAGTCT
ATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAATAATAACACATAAAGACGTTAGGTC
AAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTACATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGA
AATTAATAGCCAAAGGAGGATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCAC
ACACCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAACCTATTTACATATATCAACCACACGAGAGGAGA
CAAGTCGTAACAAGGTAAGCATACTGGAAAGTGTGCTTGGATAAAC

Koyun Cyt b geni: 1140 b¢, PZR iiriinii: 1124 b¢ (NC_001941)

ATGATCAACATCCGAAAAACCCACCCACTAATAAAAATTGTAAACAACGCATTCATTGATCTCCCAGCTCCATCAA
ATATTTCATCATGATGAAACTTTGGCTCTCTCCTAGGCATTTGCTTAATTTTACAGATTCTAACAGGCCTATTCCT
AGCAATACACTATACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTTGCCGAGACGTAAACTATGGC
TGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTTTTATCTGCCTATTTATGCATGTAGGACGAGGCC
TATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGC
ATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCA
ATTCCATATATTGGCACAAACCTAGTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGAT
TTTTCGCCTTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTCCACGAAAC
AGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTCCACCCTTATTACACCATTAAAGAC
ATCCTAGGTGCTATCCTACTAATCCTCATCCTCATGCTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAG
ACAACTACACCCCAGCAAACCCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGC
AATCTTACGATCAATCCCTAATAAACTAGGAGGAGTCCTCGCCCTAATCCTCTCAATCCTAGTCCTAGTAATTATA
CCCCTCCTCCATACATCAAAGCAACGGAGCATAATATTCCGACCAATCAGTCAATGTATATTCTGAATCCTAGTAG
CCGACCTATTAACACTCACATGAATTGGAGGCCAGCCAGTTGAACACCCCTACATCATTATTGGACAACTAGCATC
TATTATATATTTCCTTATCATTCTAGTCATAATACCAGTAGCTAGCATCATCGAAAACAACCTCCTAAAATGAAGA

Koyun D-loop: 1180 b¢, PZR iiriinii: 1094 b¢ (NC _001941)

AATCATTATCAACGATACTTATCAATATATTTCCAAAAATATAAAGAGCCTCTCCAGTATTAAACTTGCTAAAACT
CCCAAACATACAACACGGACTTCCCACTCCACAAGCCCACATAACAACCCATACAAGAAAAGCACAACCACCCACC
CACGGACATGAGCGTTCATAAACCCAACATATCTTATGTCTGTCTTAAACATGCAAACGAGTACATAGTATTAATG
TAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGTACGTACATAGTATTAATGT
AATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCACGCACATAGTATTAATGTA
ATACAGACATTATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGCACGTACATAGTATTAATGTAA
TATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAG
CATGTAGGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTCTAGTCAACATGCGTATCCTGT
CCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGCTCAGCAAGGATCCCTCTTCTCGCTCC
GGGCCCACTAACTGTGGGGGTAACTATTTAATGAACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATC
TAAAATCGCCCACTCTTTCCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAAC
TGTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGTCTGAGGCCTGACCC
GGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCTCATAATGGTAAGCATGGGCATAATATAATTAA
TGGTCACAGGACATATCTGCTGTATCGTGCATTTATATATTCTTTTTTCCCCCCTTCCCCTTAAATATTTATCACC
ATTTTTAACACGCTTCCCCCTAGATATTAATATAAATTTATCCCGCCCTCAATACTCAAATTCATACTCCAACCGA
AGTAAATATATAGGCACCTGGGTCACATACATAACGCATA
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Keci 12S rRNA geni: 571 b¢, PZR iiriinii: 488 b¢ (NC_005044)

CATAGGTTTGGTCCCAGCCTTCCTGTTAACTCTCAACAGACTTACACATGCAAGCATCCACGCCCCGGTGAGTAAC
GCCCTCCAAATCAATAAGACTAAGAGGAGCAGGTATCAAGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCA
CACCCCTACGGGAGACAGCAGTGACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTG
GTAAATCTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAACGTGTTAAAGC
ACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATTACAACAAAAATAGATGACGAAAGTAA
CCCTACTGCAGCTGATACACTATAGCTAAGACCCAAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACA
AATAATTACAGAAACAAAATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTT
TATACCCTTCTAGAGGAGCCTGTTCTATAATCGATAAAC

Keci Cyt b gene: 1140, PZR iiriinii: 1050 b¢ (NC_005044)

ATGACCAACATCCGAAAGACCCACCCATTAATAAAAATTGTAAACAACGCATTTATTGACCTCCCAACCCCATCAA
ACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTAATCTTACAAATCCTGACAGGCCTATTCCT
AGCAATACACTATACATCCGACACAATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGC
TGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTC
TATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCAACAATGGCCACAGC
ATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCA
ATCCCATATATTGGCACAAACCTAGTCGAATGAATCTGAGGGGGGTTCTCAGTAGACAAAGCCACTCTCACCCGAT
TCTTCGCCTTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTCCACGAAAC
AGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTTCACCCTTACTACACCATTAAAGAT
ATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATATTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAG
ACAACTATATCCCAGCAAATCCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGC
AATCCTACGATCAATCCCCAACAAACTAGGAGGAGTCCTAGCCCTAGTCCTCTCAATCCTAATCTTAGTACTTGTA
CCCTTCCTCCACACATCTAAACAACGAAGCATAATATTCCGCCCAATCAGCCAATGCATATTCTGAATCCTGGTAG
CAGATCTATTAACACTCACATGAATTGGAGGACAGCCAGTCGAACATCCCTACATTATTATTGGACAACTAGCATC
TATTATATATTTCCTCATCATTCTAGTAATAATACCAGCAGCTAGCACCATTGGAAACAACCTTCTAAAATGAAGA

Keci D-loop geni: 1212 b¢, PZR iiriinii: 1137 b¢ (NC_005044)

AACCACTATTAACCACATCTATTAATATACCCCCAAAAATATTAAGAGCCTCCCCAGTATTAAATTTACTAAAAAT
TTCAAATATACAACACAAACTTCCCACTCCACAAGCCTACAGACATGCCAACAACCCACACGTATAAAAACATCCC
AATCCTAACCCAACTTAGATACCCACACAAACGCCAACACCACACAATATTACGTGTATGCAAGTACATTACACCG
CTCGCCTACACACAAATACATTTACTAACATCCATATAACGCGGACATACAGCCTTCATATAGTTTACTGTATATC
TACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGTATGTACATTACATTTTATGATCTACTTCATGTG
TACGTACATAATATTAATGTAACAAGGACATAGTATGTATATAGTACATTAAACGATTTTCCACATGCATATTAAG
GACGTACATCAGTATTAATGTAATAAGGACATAGTATGTATATTGTACATTAAACGATCTTCCTCATGCATATAAG
CATGTATAATATTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGGGTCAAATCCA
TTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATGCCGCGTGAAACCAGCAACCCGCTT
GGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTCGCTATTTAATGAACTTTATCAGACATCTGG
TTCTTTCTTCAGGGCCATCTCACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGAC
TAATCAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTTAATTTTCGGGGATGCTTGGACTCA
GCTATGGCCGTCTGAGGCCCCGACCCGGAGCATAAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCCCATAAT
GGTAGGCATGGGCATTACAGTTAATGGTCACAGGACATATTTATTATGTTGCATTTCATCATGCATCCGCTCCACC
TTTCCCCCCCTCCTTCTTAGATATATACCACCGTTTTAAACACGCTCCCTCCTAGATATTAGTGCAAAATTTTTCT
ACTTCCAATACTCAAATCTTTACTCCAGCCAAGGTAAATATATAAGTGCCTGGGTCTTTTACATGGTAAGTG
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3.2.4. Koyun ve keci 12S rRNA, Cyt b ve D-loop gen bdlgelerinin
Polimeraz Zincir Reaksiyonu (PZR)

Koyun ve ke¢i 12S rRNA, Cyt b ve D-loop gen bolgelerinin polimeraz zincir
reaksiyonu teknigi ile c¢ogaltilmasinda kullanilan bilesenler Cizelge 3.3’de
gosterilmistir. Bu bilesenlerin tiimii belirtilen miktarlarda kuru buz iizerindeki 0.2
ml’lik PZR ependorf tiipleri icerisinde hazirlandiktan sonra, PZR sartlar1 dnceden
programlanmis PZR cihazina (Eppendorf/Favorgen/BioRad) yerlestirilmistir. PZR
i¢in regular 7aq polimeraz HiFi Taq polimeraz, HS-Pf Taq polimeraz ile ANTP mix
Favorgen (Tayvan) firmasindan temin edilmistir. PZR amplifikasyon sartlar1 Cizelge
3.4’te verilmistir. Belirtilen PZR bilesen ve PZR amplifikasyon sartlar1 genel olup,
koyun ve keci orneklerinde 12S rRNA, Cyt b ve D-loop gen boélgelerine gore

modifiye edilmistir.

Cizelge 3.3. PZR bilesenleri

Bilesenler Konsantrasyon Miktar
Kalip DNA 20-30 ng/ul 1.0 pl
PZR Buffer 10X 50
[leri Primer 10 pmol/ul 1.0 pl
Geri Primer 10 pmol/ul 1.0 pl
dNTP mix 1.0 nM 1.0 pl
Taq DNA polimeraz 50/l 0.4l
dH,0 40 pl

Toplam 50.0 pul

Cizelge 3.4. PZR amplifikasyon sartlar1

Dongii islemi Sicaklik (°C) Dongii sayist Siire
On denaturasyon 95 1 4 dakika
Denatiirasyon 94 60 saniye
Yapigma (T,,) 53-60 30 60 saniye
Sentez 72 2 dakika
Son uzama 72 1 7 dakika
Bekleme 4 0 0
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Cogaltilan PZR iiriinlerinin goriintiilenmesinde %]1°lik agaroz jel kullanilmistir
(1 g agarose/100 ml 1XTBE). PZR jellerinin kosturulmasinda marker olarak 100
be¢’lik ladder (favorgen) kullanilmistir (Ek 18).

3.2.5. DNA Dizileme

Dért farkli bolgeden (RI-RIV) Akkaraman ve ivesi koyunu ile Kil ve Kilis kegi
irklarindan 12S rRNA, Cyt b ve D-loop gen bdlgelerinin PZR amlifkasyonu
gerceklesmis 5 hayvan gen dizileme i¢in seg¢ilmistir. 4 1rk*4 bolge*S hayvan*3 gen
bolgesi *2 ileri (F) ve geri (R) zincir olmak iizere toplam 480 adet 6rnekte dizileme

islemi lontek (Istanbul) firmasina yaptirilmistir. Gen dizileme icin drnekler 50 pl

olarak (25 ul PZR {iriinii + 25 pl ddH,0) hazirlanmastir.

3.3. 12S rRNA, Cyt b ve D-loop gen dizilerinin degerlendirilmesi

Burada oOrneklere ait dizi kromatogramlarinin degerlendirilmesi ve asama
asama yapilan dizi diizenlemelerin gosterilmesi amaciyla Akkaraman koyunu D-loop

bolgesi (AKO1) 6rnek alinarak islemeler zinciri asagida aciklanmustir.

1) PZR irlinlerinin ileri (F) ve geri (R) zincir kromatogramlarini igeren
dosyalar (AKO1 F.abl ve AKOl R.abl) Finch TV 1.4 paket programinda agilarak
goriintiilenmistir  (Sekil 3.2 ve Sekil 3.3). Burada kromatogramdaki pikler
incelenmistir ve pik sinyalleri belirgin ve kaliteli olan dizi Ornekleri

degerlendirilmeye alinmistir.

2) Goriintiilenen AKO1 F.abl dosyasindan dizi bilgileri FASTA formatta bir
not defteri dosyasina (AKOIL.txt) transfer edilmistir (Sekil 3.4). AKOl1 R.abl
dosyasindaki goriintli “reverse komplementer”e cevrilerek benzer sekilde dizi
bilgileri FASTA formatta not defteri dosyasina aktarilmistir (Sekil 3.4). AKOI.txt
dosyasina ilgili gene ait referans dizi bilgileri de (NC 001941) eklenerek AKO1

Ornegi i¢in veri dosyasi olusturulmustur.
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3) Veri dosyas1 (AKOI1.txt) kullanilarak Clustal W programi ile ¢oklu dizi
hizalama (multiple sequence alignment) yapilmistir (Sekil 3.5). Burada amag, hem
ileri hem geri dizi uyumunu gérmek hem de referans dizi ile de karsilagtirarak
konsensiis saglanan dizilerin (Clustal consensus) belirlenmesini saglamaktir. Ayrica
referans dizi temel alinarak ileri ve geri zincirle birlikte konsensiis bolgelerde, tespit
edilen niikleotid yer degisimleri (transisyon/transversiyon) veya indel (insersiyon ve
delesyon) bolgeler isaretlenerek AKO1 6rnegimiz icin ilk asama dizi bilgisi elde

edilmistir (Sekil 3.6).

4) Benzer asamalar diger tiim Ornekler i¢inde yapilmistir. Tiim Ornekler i¢in
elde edilen ilk agama dizilerde tekrar ¢oklu dizi hizalama yapilmis ve tiim diziler i¢in
ortak konsensiis bulunan bolgeler belirlenmistir. Konsensiis dis1 diziler kirpilarak son
asama diziler elde edilmistir (Akkaraman koyunu D-loop bolgesine ait tiim dizi

bilgileri FASTA formatta AK DLOOP.txt seklinde dosyalanmaistir).

5) Irklara ve genlere ait dizi setlerini igeren dosyalar (*.txt), genetik farklilik
ve filogenetik analizlerle ilgili paket programlarda kullanilmak {izere degisik

formatlara (FASTA, NEXUS, PHYLIP, MEGA, ARLEQUIN, ROEHL) ¢evrilmistir
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Sekil 3.2. leri (Foward) zincire ait kromatogram (Ornek: AKO1 F.ab1)
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Sekil 3.3. Geri (Reverse) zincire ait kromatogram (Ornek: AKO1 R.abl)
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>NC 001941
AATCATTATCAACGATACTTATCAATATATTTCCAAAAATATAAAGAGCCTCTCCAGTATTAAACTTGCT
AAAACTCCCAAACATACAACACGGACTTCCCACTCCACAAGCCCACATAACAACCCATACAAGAAARAGCA
CAACCACCCACCCACGGACATGAGCGTTCATAAACCCAACATATCTTATGTCTGTCTTAAACATGCAAAC
GAGTACATAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTCATGCATA
TAAGTACGTACATAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCAT
GCATATAAGCACGCACATAGTATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTAC
CTCATGCATATAAGCACGTACATAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGA
TTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTAGGGTATTAAACTGCTTGACCGT
ACATAGTACATGAAGTCAAATCCATTCTAGTCAACATGCGTATCCTGTCCATTAGATCACGAGCTTGTTC
ACCATGCCGCGTGAAACCAACAACCCGCTCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCACTAACTGTG
GGGGTAACTATTTAATGAACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCC
CACTCTTTCCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTGTG
GTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGTCTGAGGCCTGAC
CCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCTCATAATGGTAAGCATGGGCATAAT
ATAATTAATGGTCACAGGACATATCTGCTGTATCGTGCATTTATATATTCTTTTTTCCCCCCTTCCCCTT
AAATATTTATCACCATTTTTAACACGCTTCCCCCTAGATATTAATATAAATTTATCCCGCCCTCAATACT
CAAATTCATACTCCAACCGAAGTAAATATATAGGCACCTGGGTCACATACATAACGCATA

>AK01l F sequence exported from chromatogram file
NNNGGGATCCTCCAACCGCATACACCCATACAGAAAAGCACAACCATCCACCCACGGACA
CGAGCGTTCACAAACCCAACATATCTTATGTCCGTCTTAAACATGCAAACGAGTACATAG
TATTAATGTAATATAGACACTATATGTATAAAGTACATTAAATGATTTACCCCATGCATA
TAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATG
ATTTACCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTA
TAAAGTACATTAAATGATTTACCCCATGCATATAAGCACGTATATTAGTATTAATGTAAT
ATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCATGTACA
TTCGTTTCATTAAGGCACGTAGGACATTAAACTGCTTGACCGTACATAGTACATAAAGTC
AAATCCATTCTAGTCAACATGCATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGC
CGCGTGAAACCAACAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACC
GTGGGGGTAACTATTTAATGAATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTC
ATCTAAAATCGCCCATTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAATC
AGCCCATGCCTAACATAACTGTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATG
CTTGGACTCAGCTATGGCCGTCTGAAGCCCCGACCCGGAGCATGAATTGTAGCTGGACTT
AACTGCATCTTGA

>AKO1 R REVERSE COMPLEMENT sequence exported from chromatogram file
TATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAA
TGATTTACCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATG
TATAAAGTACATTAAATGATTTACCCCATGCATATAAGCACGTATATTAGTATTAATGTA
ATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCATGTA
CATTCGTTTCATTAAGGCACGTAGGACATTAAACTGCTTGACCGTACATAGTACATAAAG
TCAAATCCATTCTAGTCAACATGCATATCCTGCCCACTAGATCACGAGCTTGTTCACCAT
GCCGCGTGAAACCAACAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAA
CCGTGGGGGTAACTATTTAATGAATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATC
TCATCTAAAATCGCCCATTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAA
TCAGCCCATGCCTAACATAACTGTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGA
TGCTTGGACTCAGCTATGGCCGTCTGAGGCCCCGACCCGGAGCATGAATTGTAGCTGGAC
TTAACTGCATCTTGAGCATCCTCATAATGGTAAGCATGGGCATAATATAATTAATGGTTA
CAGGACATACCTGTTGTATCGTACATTTATATATTCTTTTTCCCCCCTTCCCCTTAAATA
TTTATCACCATTTTTAACACGCTTCCCCCTAGATATTAATATAAATTATCCCTCCCATAC
TCAATATCCACAGGNN

Sekil 3.4. AKO1_F ve AKO1 R dizi bilgileri (AKAO1.txt dosyasi)
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10 20 30 40 50 60
e e e e
NC7001941 AATCATTATCAACGATACTTATCAATATATTTCCAAAAATATAAAGAGCCTCTCCAGTAT
AKOl R
AKOl F
Clustal Consensus
70 80 90 100 110 120
e e O I
NC_001941 TAAACTTGCTAAAACTCCCAAACATACAACACGGACTTCCCACTCCACAAGCCCACATAA
AKOl R
AKOl_F NNNGGGATCCTCCAACCGCA
Clustal Consensus
130 140 150 160 170 180
S e o e O I I
NC 001941 CAACCCATACAAGAAAAGCACAACCACCCACCCACGGACATGAGCGTTCATAAACCCAAC
AKOl R
AKOl F TACACCCATACAGAAAAGCACAACCATCCACCCACGGACACGAGCGTTCACARACCCAAC
Clustal Consensus
190 200 210 220 230 240
e e e e e T e e T
NC7001941 ATATCTTATGTCTGTCTTAAACATGCAAACGAGTACATAGTATTAATGTAATATAGACAT
AKOl R
AKO1l F ATATCTTATGTCCGTCTTAAACATGCAAACGAGTACATAGTATTAATGTAATATAGACAC
Clustal Consensus
250 260 270 280 290 300
e e e e
NC_001941 TATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGTACGTACAT-AGTATT
AKOliR TATAAGCACGTATATTAGTATT
AKOl_F TATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCACGTATATTAGTATT
Clustal Consensus * Kk Kk Kk Kk % * Kk Kk Kk % * % * k Kk Kk Kk %
310 320 330 340 350 360
S e o e O I
NC 001941 AATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAG
AKOl_R AATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAG
AKOliF AATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAG
Clustal Consensus khkhkkhkhkhhkhkhkhkhkhkhhhkhkhhhkhhbkhrhkhkhhkhhkhkhhbhrhr kbbb hhkhkhbhrhrhkhkhkhkhhhkhkhrhrhkhkhkh*k
370 380 390 400 410 420
S S e T S e L S
NC_001941 CACGCACAT-AGTATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTT
AKOl_R CACGIATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTT
AKO1l F CACGIATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTT
clustal consensus * Kk Kk K * * % *hh ok ok ok ok kkkkkkkk khhkhkhkhhkhkrkrrhkhkhhkhkhhhkrrrhhhkhkhkhkhhxxx
430 440 450 460 470 480
e O
NC_001941 ACCICATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAA
AKOliR ACCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAA
AKOl_F ACCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAA
Clustal Consensus * k% *kkhkhkkhkkhkhkkhhkkhhkkhkkhxk*x%k * % *khkhkkhkkhhkkhhkkhhkhkhhkkhhkkhhkhkhkhkhrkhhkhkhhxkhxkk*xkx%x
490 500 510 520 530 540
S e e O I
NC 001941 GTACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGT
AKOl_R GTACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGT
AKOliF GTACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGT
Clustal Consensus L b b b S b b b I I b I b b b b I b b b b I b b b b b b I b b b I b b I b b b b g * Kk Kk Kk Kk ok * * * k% * %
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NC_ 001941

AKOl R

AKOl_F

Clustal Consensus

NC 001941

AKOl R

AKO1l F

Clustal Consensus

NC_001941

AKOl R

AKOl F

Clustal Consensus

NC_ 001941

AKOl R

AKOl_F

Clustal Consensus

NC 001941

AKOl R

AKO1l F

Clustal Consensus

NC_001941

AKOl R

AKOl F

Clustal Consensus

NC 001941

AKOl R

AKOl F

Clustal Consensus

NC 001941

AKOl R

AKO1l F

Clustal Consensus

NC_001941

AKOl R

AKOl F

Clustal Consensus

NC 001941

AKOl R

AKOl F

Clustal Consensus

550 560 570 580 590 600
B e e e Y T T  ErTrar ey (O I TR
AGGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTCTAGTCAACAT
AGGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATTCTAGTCAACAT
AGGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATTCTAGTCAACAT

* Kk %

610 620 630 640 650 660
B e T S I e O T I I I T

GCGTATCCTGICCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCG
GCATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCG

GCATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCG

Kk hhkhkkhkhkkhk Fhkhk kA hkhhhhhAhdhhhh A hkhdhh A hdkhd A h Ak khk kA d Ak khkhkx*

670 680 690 700 710 720
e e e T e e I
CTCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCACTAACTGTGGGGGTAACTATTTAATG
CTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATG
CTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATG

* % khkk Fhhkhkhkhkkhkkrhhhkhkhkrhhkhkhkkrhhk *hkrkhk hhkhkrhkkhkkrhkhkrkhkkkkrkxk

730 740 750 760 770 780
e e T e T I
AACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTT
AATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTT
AATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTT

Kk Ak A A A A A A A A KA KA A A A A A KA A A A I A KA KA A I A KA KA A FA KA KA K FAKA KA K* Ak Ak

790 800 810 820 830 840
B e S e T I I I T
TCCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACT
TCCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACT
TCCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACT

Kk Kk ok ok ok ok ok ok ok ok ok ok ok kK k Sk k sk ok ok ok k ke ok ok ok ok ke k ks ok ok ok ke k ke sk ok ok ok ok ok ke k k ok ok kK ok ok ok ok ok K

850 860 870 880 890 900
e e e e I

GTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCG
GTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCG

GTGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCG

Kk khkhkhkhkhhkhkkhhkhkhhkhkkhhkkhhkhhkhhkhkhkhkhkkhkhkhkhkkhkkhkkkkhkkkkkk kK xkkkkxk*x*

910 920 930 940 950 960
e e
TCTGAGGCCT-GACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCT
TCTGAGGCCCCGACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCT
TCTGAAGCCCCGACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGA

*x kK ok Kk Kk k ok TR R Ok I e e

970 980 990 1000 1010 1020
B L T S Y T T I I I e
CATAATGGTAAGCATGGGCATAATATAATTAATGGTCACAGGACATATCTGCTGTATCGT
CATAATGGTAAGCATGGGCATAATATAATTAATGGTTACAGGACATACCTGTTGTATCGT

1030 1040 1050 1060 1070 1080
e e I
GCATTTATATATTCTTTTTTCCCCCCTTCCCCTTAAATATTTATCACCATTTTTAACACG

ACATTTATATATTCTTTTT CCCCCCTTCCCCTTAAATATTTATCACCATTTTTAACACG

1090 1100 1110 1120 1130 1140
e e T e T I
CTTCCCCCTAGATATTAATATAAATTTATCCCGCCCTCAATACTCAA-ATTCATACTCCA
CTTCCCCCTAGATATTAATATAAATT ATCCCTCCC ATACTCAATATCCACAGGNN

Sekil 3.5 AKOI F/R zincir dizilerinin RefSeq (NC _001941) ile hizalanmas1
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>AKO01
TATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCAC
GTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCACGTATATTAG
TATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAA
GGCACGTAGGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATTCTAGTCAACATGCATATCCTGCCCACTAG
ATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTG
GGGGTAACTATTTAATGAATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTTCCTCTTA
AATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTGTGGTGTCATGCATTTGGTATTTTTTAATTTTT
GGGGATGCTTGGACTCAGCTATGGCCGTCTGAGGCCCCGACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGA

Sekil 3.6. AKO1 6rnegi igin ilk asama dizi bilgileri

Degerlendirmeler sonucunda, her bir bolgeden 4 hayvan olmak iizere her bir
irktan 16 hayvana ait 12S rRNA, Cyt b ve D-loop gen dizi bilgilerine gore dizi veri
setleri olusturulmustur (Cizelge 3.5). Dizi veri setinde Akkaraman 1 nolu 6rnek
“AK01”, Ivesi 1 nolu érnek “IV01”, Kil kegisi 1 nolu érnek “KL01” ve Kilis kegisi 1

nolu 6rnek “KS01” seklinde tiim 6rnekler kodlanmigtir.

Cizelge 3.5. Dizi veri setleri

Bolgeler Irklar
Akkaraman Ivesi Kil Kilis
RI AKO1 IVO1 KILO01 KS01
AKO02 1IvV02 K102 KS02
AKO03 IV03 K103 KS03
AKO04 IV0o4 K104 KS04
RII AKO5 IVO05 K105 KS05
AKO06 V06 K106 KS06
AKO07 IvVo7 K107 KS07
AKO08 IV08 K108 KS08
RIII AKO09 1IV09 K109 KS09
AK10 IV10 KL10 KS10
AK11 V11 KL11 KS11
AK12 V12 KL12 KS12
RIV AK13 IV13 KL13 KS13
AK14 V14 KL14 KS14
AK15 IV15 KL15 KS15
AK16 IV16 KL16 KS16
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3.4. DNA Polimorfizmi ve Filogenetik Analizler
3.4.1. DNA Polimorfizmi

Populasyonlar i¢in toplam bolge sayisi, polimorfik bolge sayisi (S), haplotip
sayist (h), haplotip farklihg (Hg: haplotype diversity), niikleotid farkliligi (m:
nucleotide diversity), ortlama niikletid farkliligi sayis1 (k) ve Tajima'nin D test
istatistigi degerleri DnaSP 5.0 (Librado ve Rozas, 2009), ARLEQUIN 3.11

(Excoffier ve ark., 2005) programlar1 kullanilarak belirlenmistir.
Haplotip cesitliligi (hg):

Haplotip cesitliligi, bir populasyonda paylasilan haplotiplerin oranini yada frekansini
gosterir (Nei, 1987).

h, =m (3.1)

n—1
formiilii ile hesaplanir.

n: haplotip sayis1

x;i: haplotiplerin frekans1
Niikleotid ¢esitliligi (m):

Niikleotid ¢esitliligi populasyon i¢inde diziler arasindaki niikleotid farkliliklarinin

ortalamasidir (Nei, 1987).

h

ZZL%%

i=1 j=1
rT=————— 32
7 (3.2)
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X; ve X;: 1. ve J. haplotiplerin frekanslari
dij: 1. ve j. haplotipler arasinda gozlenen farkliliklasin sayisi
h; ve hy: haplotip sayilar

L: dizi uzunlugu

3.4.2. Filogenetik analizler

Koyun ve kegilerde filogenetik yapilarinin arastirilmasinda 12S rRNA, Cyt b
ve D-loop gen bolgelerinde DNA polimorfizmine gore dncelikle temel ve sonra ileri
Filogenetik analizler yapilmistir. Temel filogenetik analizler; her bir 1rkta
(Akkaraman, Ivesi, Kil, Kilis) her bir gen bélgesi (12S, Cyt b, D-loop) bakimindan
genetik iliskileri gostermek ve haplotipleri belirlemek amaciyla UPGMA
(Unweighted Pair Group Method with Arithmetic mean) yontemine gére MEGA
4.0.1 programinda (Tamura ve ark., 2007) Kimura-2-parametre model (Kimura,
1980) kullanilarak  yapilmistir. Daha sonra; koyunlarda ve kegilerde
(Akkaraman-+ivesi, Kil+Kilis) her bir gen bolgesi bakimindan ileri filogenetik
analizler icin tekrar haplotipler belirlenmistir. Bu ¢alismada koyun ve kegilerde 12S
rRNA, Cyt b ve D-loop gen bélgeleri bakimindan belirlenen haplotipler ile 6nceki
calismalarda koyunlar i¢in A, B, C, D, E (Meadows ve ark., 2007: DQ852083-
DQ852279, DQ851886-DQ852080) ve kegiler i¢cin A, B, C, D, F ve G (Naderi ve
ark., 2007: Cizelge 3.6) olarak belirlenen referans haplogruplar (=soylar) birlikte
degerlendirilerek orneklerimiz i¢in haplogrup tespiti ve ileri filogenetik analizler,
Neighbour-Joining (NJ) (Saitou ve Nei, 1987) metoduna goére Kimura-2-
parametre+Gamma dagilimi (K2P+I") modeli kullanilarak MEGA 4.0.1 programinda
(Tamura ve ark., 2007) yapilmistir. Filogenetik agaclarin olusturulmasinda Gamma
dagilis degeri 0=0.28 olarak alinmistir (Naderi ve ark., 2007). Nodlarin (aga¢ kollar1)
giivenirliginin test edilmesinde Bootstrap testi (1000 tekrarli) kullanilmistir (Nei ve

Kumar, 2000)
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Cizelge 3.6. Kecilerde Referans olarak verilen mtDNA Haplogruplar (Naderi et al., 2007)

Haplogrup Cografik orjin Gen Bankas1 Kodu Referans
A Hindistan AY155721 Joshi et al. (2004)
A Italya EF618134 Naderi et al. (2007)
A Fransa EF617779 Naderi et al. (2007)
A Urdiin EF618200 Naderi et al. (2007)
A Iran EF617945 Naderi et al. (2007)
A Iran EF617965 Naderi et al. (2007)
Bl Laos AB044303 Mannen et al. 2001
Bl Azerbeycan EF617706 Naderi et al. (2007)
B2 Mongolya AJ317833 Luikart et al. 2001
B2 Cin DQ121578 Liu et al. 2006
C Hindistan AY155708 Joshi et al. 2004
C Isvicre AJ317838 Luikart et al. 2001
C Ispanya EF618413 Naderi et al. (2007)
C Cin DQ188892 Liu et al. 2005
D Hindistan AY155952 Joshi et al. 2004
D Avusturya EF617701 Naderi et al. (2007)
D Cin DQ188893 Liu et al. 2005
F Sicilya DQ241349 Sardina et al. 2006
F Sicilya DQ241351 Sardina et al. 2006
G Iran EF618084 Naderi et al. (2007)
G Tiirkiye EF618535 Naderi et al. (2007)
G Misir EF617727 Naderi et al. (2007)

Ayrica ileri filogenetik analizlerde, haplogruplarin belirlenmesinin yaninda,
Tirkiye yerli koyun ve keci irklari ile yabani koyun ve ke¢i irklari ile yapilan onceki

calismalara ait dizi bilgileri Gen Bankasindan (NCBI) temin edilerek birlikte farkli

filogenetik agaclar olusturulmustur.
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4. ARASTIRMA BULGULARI ve TARTISMA

4.1. Molekiiler Analiz Bulgular:

4.1.1. Genomik DNA izolasyonu

Sanlurfa yéresindeki Akkaraman ve Ivesi koyunu ile Kil ve Kilis
kecilerinden toplanan tiim kil 6rneklerinde Fenol-Kloroform+ Proteinaz K yontemi
ile genomik DNA izole edilmistir. Kil kegisi, Kilis kegisi, Akkaraman ve Ivesi
koyunlarindan izole edilen DNA’larin agaroz jel goriintiisti sirasiyla Sekil 4.1, Sekil

4.2, Sekil 4.3 ve Sekil 4.4’de verilmistir.

M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

2000 be

3000 bg i " 'HHHHHH '

1500 bg
1000 bg

500 bg

Sekil 4.1. Kil kegilerinden izole edilen DNA’lar (M: marker, 1kb ladder)

M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

3000 bg
2000 bg
1500 be
1000 be

500 bg

Sekil 4.2. Kilis kegilerinden izole edilen DNA’lar (M: marker)
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01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 M

A ) B BB B VA R e

- -q}-1r—|T-1h—1'

3000 be
2000 be
1500 be
1000 be

500 be

Sekil 4.3. Akkaraman koyunlarindan izole edilen DNA’lar (M: marker)

M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

3000 be
2000 be
1500 be
1000 be

500 be

Sekil 4.4. Ivesi koyunlarindan izole edilen DNA’lar (M: marker)

4.1.2. PZR Sonuclan

Izole edilen DNA &rneklerinden, 12S rRNA, Cyt b ve D-loop gen bolgeleri igin
tasarlanan primerler kullanilarak PZR amlifikasyon ¢alismalar1 yiiriitiilmustiir. Tim
orneklerde PZR iirtinleri elde edilmistir. Evcil kegilerde 12S rRNA gen bolgesi 571
b¢ uzunlugundadir. Tasarlanan CAP 128 (F) ve CAP 128 (R) primerleri ile bu genin
488 be’lik kismi Kil ve Kilis kegilerinde PZR ile ¢ogaltilmistir (Sekil 4.5a; Sekil
4.6a). Kegilerde Cyt b gen bolgesi 1140 bg¢ uzunlugundadir, tasarlanan CAP CYTB
(F) ve CAP CYTB (R) primerleri ile bu genin 1050 b¢’lik kismi Kil ve Kilis
kecilerinde PZR ile cogaltilmistir (Sekil 4.5b; Sekil 4.6b). Kecilerde D-loop bolgesi
1212 bg¢ uzunlugundadir, tasarlanan CAP DLOOP (F) ve CAP DLOOP (R)
primerleri ile bu genin 1137 bg¢’lik kismui Kil ve Kilis kegilerinde PZR ile
cogaltilmistir (Sekil 4.5¢; Sekil 4.6¢).
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Evcil koyunda 12S rRNA gen bolgesi 958 b¢ uzunlugundadir, tasarlanan OVS
128 (F) ve OVS 128 (R) primerleri ile bu genin 916 b¢’lik kismi Akkaraman ve Ivesi
koyunlarinda PZR ile ¢ogaltilmistir (Sekil 4.7a; Sekil 4.8a). Koyunlarda Cyt b gen
bolgesi 1140 b¢ uzunlugundadir, tasarlanan OVS CYTB (F) ve OVS CYTB (R)
primerleri ile bu genin 1124 bg’lik kismi1 Akkaraman ve Ivesi koyunlarinda PZR ile
cogaltilmistir (Sekil 4.7b; Sekil 4.8b). Koyunlarda D-loop bdlgesi 1180 bg
uzunlugundadir, tasarlanan OVS DLOOQOP (F) ve OVS DLOOP (R) primerleri ile bu
genin 1094 bg’lik kismi Akkaraman ve Ivesi koyunlarmda PZR ile gogaltilmistir
(Sekil 4.7c; Sekil 4.8¢c). PZR caligmalar1 sonucu elde edilen tiim PZR iiriinleri, PZR

saklama kaplar1 igerisinde -20 °C’de muhafaza edilmistir.
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M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

3000
2000
1500

1000

500

100

(a) 12S rRNA geni
M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
PN S ICICIIIEICHIIDEEEE

3000
2000
1500

1000

500

100

(b) Cyt b geni
M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

3000
2000
1500

1000 +— 1137 bg

500

100

(c) D-loop bdlgesi

Sekil 4.5. Kil kegilerinde PZR {iriinii jel goriintiisii
a) 12S rRNA geni b) Cyt b geni c) D-loop bdlgesi
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3000
2000
1500

1000

500

100

M 01 02 03 04 05 06 OF 08 09 10 11 12 13 14 15 16

(a) 128 rRNA geni

3000
2000
1500
1000

500

100

M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

4— 1050 bg

(b) Cyt b geni

3000
2000
1500
1000

500

100

M 01 02 03 04 05 06 07 08 M 09 10 11 12 13 14 15 16

L d Rl L Y Y P R Y — 1137 b

(c) D-loop bolgesi

Sekil 4.6. Kilis kegilerinde PZR {iriinii jel goriintiisii
a) 12S rRNA geni b) Cyt b geni ¢) D-loop bolgesi
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M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
3000
2000
1500
ele] +— 916 bg
500
100
(a) 12S rRNA geni
M 01 02 02 04 05 06 07 08 09 10 11 12 13 14 15 16
3000
2000
1500
PP T— 1124 b
1000 A A A —— -— G
500
100
(b) Cyt b geni
M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 M
3000
2000
1500
+— 1094 bg
1000
500
100
(c) D-loop bolgesi

Sekil 4.7. Akkaraman koyunlarinda PZR iiriinii jel goriintiisii
a) 12S rRNA geni b) Cyt b geni c) D-loop bolgesi
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3000
2000
1500
1000

500

100

M 01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15 16
o N O s - B ol As . v y

+— 916 bg

(a) 128 rRNA geni

3000
2000
1500
1000

500

100

M 0102 03 04 05 06 07 08 09 10 11 12 13 14 15 16

L e & P o e

il

L R N N W N Wy 1124 be

LRI

(b) Cyt b geni

M 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

+— 1094 bg

(c) D-loop bolgesi

Sekil 4.8. Tvesi koyunlarinda PZR iiriinii jel goriintiisii
a) 12S rRNA geni b) Cyt b geni c) D-loop bolgesi
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4.2. Dizileme sonuclari

Kil ve Kilis kegileri ile Akkaraman ve Ivesi koyunlar1 12S rRNA, Cyt b ve D-
loop gen bolgelerinin PZR iirlinlerinin gen dizi analiz sonuglari elde edilmistir. Kil
ve Kilis kegilerinde 12S rRNA, Cyt b ve D-loop gen bolgeleri icin elde edilen
sirastyla 488 bg, 1050 b¢ ve 1137 b¢ PZR iiriinlerinden, dizilerin diizenlenmesi ve
degerlendirilmesi sonucunda, sirasiyla 412 bg, 653 be ve 585 bg gen dizi bilgileri
elde edilmistir (Kil kegisi i¢in Ek 5, Ek 6 ve Ek 7, Kilis kegcisi i¢in Ek 8, Ek 9 ve Ek
10). Akkaraman ve ivesi koyunlarinda 12S rRNA, Cyt b ve D-loop gen bdlgeleri i¢in
elde edilen sirasiyla 916 bg, 1124 bg ve 1094 b¢ PZR diiriinlerinden, dizilerin
diizenlenmesi ve degerlendirilmesi sonucunda, sirasiyla 716 bg, 518 bg ve 629 bg
gen dizi bilgileri elde edilmistir (Akkaraman koyunu i¢in Ek 11, Ek 11 ve Ek 13,
Ivesi koyunu icin Ek 14, Ek 15 ve Ek 16). Elde edilen gen dizilerine ait
kromatogramlardan 12S rRNA KLO1 F 6rnek olarak Sekil 4.9’de verilmistir.

HEHH CCAA G ACAG AR ATC TCB Th CT AQ ACGOC TEGC T TAACDACAC COC TACE G@ AG ACAG CAG TG ACAAARAT TAAGC CA TAAADGAAARGTT
{1 Fy n 4 = & M L5 M

T T TAAAGEAC TACATOARATAGAGT TARATTE TAAT TAAACTOTAAARAGE DA TAAT TACARCAAAAATAAATEAE SALAGTALCOE TAE TG
1 = HE EE I3 4L E ) E] EH

LR NN RN N N NN RN N NN N NN N N N NN N N NNy RN N RN N N RN NN NN N N RN AN R N NN AN NN RN
A TG ATACAE TATAGE TAAGACC LR AAD TRGGAT TAGATAD L CAL TATEE T TAGC O TARACACAA ATAAT TACAGARACARAAT TAT TG
8 08 e T 0 14 o 0 F2]

CCAG RETAC TAC L GG CAADAGCC CGARAD TCAAAMGGAC T TRGOGGT@C TTTATACCET TETAGRAGWAGCCTGEITE T AATAATCGM RHRMHRM
m &L L A0 £ A3 ddl £ 0

Sekil 4.9. Kil kegisi 12S rRNA geni ileri (foward) zincir kromatogrami
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4.3. Filogenetik Analiz Sonuclar

4.3.1. Sanhurfa yoresi Kil ve Kilis kecilerinde mitokondriyal 12S rRNA,
Cyt b ve D-loop gen dizisine gore DNA polimorfizmi ve filogenetik

analizler

Sanliurfa yoresi Kil ve Kilis kecilerinde mitokondriyal 12S rRNA, Cyt b ve D-
loop gen dizisine gore; populasyonlar icin toplam bolge sayisi, G+C orani,
polimorfik bdlge sayist (S), haplotip sayist (h), haplotip farkliligi (Hg), niikleotid
farklilig1 (m), ortalama niikleotid farkliligi sayisi (k) ve Tajima'nin D test istatistigi
degerleri hesaplanarak DNA polimorfizmi belirlenmeye ¢alisilmistir. Kegilerde DNA

polimorfizm 6zellikleri kullanilarak temel ve ileri filogenetik analizler yapilmistir.

4.3.1.1. 12S rRNA gen dizisine gore DNA polimorfizmi ve filogenetik

analizler

Kil ve Kilis kegilerinde mitokondriyal 12S ribozomal RNA gen dizisi
belirlenmistir. Evcil kegide 571 b¢ uzunlugunda bulunan 12S rRNA geninin, 12S
rRNA primerleri ile 488 bg¢’lik kismi cogaltilmistir. Gen dizi analizleri ve
diizenlemeler sonucunda tiim ornekler i¢in 412 bg’lik dizi bilgisi elde edilmistir. Kil
ve Kilis kecilerinde 12S rRNA gen dizi bilgileri analiz edilerek, DNA polimorfizm
Ozellikleri belirlenmistir (Cizelge 4.1). Kil kecilerinde, 12S rRNA geninde 6
polimorfik bdlge ve 7 haplotip tespit edilmistir. Kil kegilerinde, haplotip ve niikleotid
faklilig1 swrasiyla 0.792+0.0287 ve 0.002734+0.00018 olarak bulunmugtur. Kil
kegileri, 12S rRNA genine gore UPGMA genetik agacta, H1 (KLO1), H2 (KL04), H3
(KL13), H4 (KL11), H5 (KL11, KL09, KL03, KL16, KL06, KL14) H6 (KLOS,
KLO07, KLO0S, KL02, KL15) ve H7 (KL10) olmak {izere 7 haplotipe ayrilmistir (Sekil
4.10). Kilis kegilerinde ise 3 polimorfik bdlge ve 4 haplotip tespit edilmistir. Kilis
kecilerinde, haplotip ve niikleotid faklilig1 sirasiyla  0.642+0.0405 ve
0.00188+0.00019 olarak bulunmustur. Kilis kegileri, 12S rRNA genine gore
UPGMA genetik agacta, H1 (KS14, KS06, KS12, KS02, KS04, KS01, KS16, KS13),
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H2 (KS08), H3 (KS09, KS05, KS10, KS03, KS07, KS11) ve H4 (KS15) olmak tizere
4 haplotipe ayrilmistir (Sekil 4.11).

Cizelge 4.1 incelendiginde, 12S rRNA genine gdre haplotip sayisi, haplotip ve
niikleotid fakliligi bakimindan Kil kegilerinde genetik cesitliligin Kilis kegilerine

nazaran biraz fazla oldugu goriilmektedir.

Cizelge 4.1. Kegilerde 12S rRNA gen dizisine gére DNA polimorfizmi

Ozellikler Kil Kilis Genel
Toplam bolge sayisi (bg) 412 412 412

G+C 0.422 0.421 0.421
Polimorfik bolge sayisi (S) 6 3 7
Haplotip sayisi (h) 7 4 9
Haplotip farkliligi Hd: 0.792+0.0287 0.642+0.0405 0.706+0.019
Nukleotid farklihigi, © 0.00273+0.00018 0.00188+0.00019 0.00226+0.00011
Ort. niikletid farklilig1 sayisi (k) 1.125 0.775 0.932
Tajima’nin D test istatistigi -1,29330 -0,41395 -1,35054

Kil kegisi ve Kilis kegisi haplotipleri arasinda genetik uzakliklar 0.00243-
0.00734 arasinda ve oldukga diisiikk degerlerde bulunmustur (Cizelge 4.2 ve 4.3).
Bunula beraber, kegilerde 12S rRNA genine gore filogenetik agaglarin
olusturulmasinda gerek siirli DNA polimorfizmi goriilmesi gerekse haplotip sayisi
ve haplotipler arasindaki genetik farkliliklarin diisiik olmasi nedeni ile burada sadece
genetik iligkileri gostermek igin Aritmetik Ortalamalt Agirliksiz Cift Grup Yontemi
(UPGMA: Unweighted Pair Group Method with Arithmetic Mean) yoOntemi

kullanilmustir.

Cizelge 4.2. Kil kegisi 12S rRNA haplotipleri arasinda genetik farkliliklar

Haplotipler Hl H2 H3 H4 HS5 Ho6
H1 *
H2 0.00488 *
H3 0.00488 0.00488 *
H4 0.00488 0.00488 0.00488 *
H5 0.00243 0.00243 0.00243 0.00243 *
Hé6 0.00488 0.00488 0.00488 0.00488 0.00243 *
H7 0.00734 0.00734 0.00734 0.00734 0.00488 0.00243
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Cizelge 4.3. Kil kecisi 12S rRNA haplotipleri arasinda genetik farkliliklar

Haplotipler H1 H2 H3

HI

H2 0.00243

H3 0.00243 0.00488

H4 0.00488 0.00734 0.00243

KL11
KL09
13| KLO3
KL16
8 KLO6
KL14

KL13 7H3
10

KLO1 JH1

KL12 H4

KLO4 TH2
KL10 H7
‘KLOS

H5

49 KLO7
KLO5 ([Hé
KL02

KL15

45

1 1 1 ]
0.0015 0.0010 0.0005 0.0000

Sekil 4.10. Kil kegilerinde 12S rRNA genine gore UPGMA agac1
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KS14
KS06
KS12
43 | KS02
KS04
KSO01
KS16
KS13 |
KS08 TH2
KS15 TH4
‘KSOQ 7

H1

58

KS05
KS10
KS03
KS07
KS11

H3

44

! ! ! |
T T T 1
0 0 0 0

Sekil 4.11. Kilis kegilerinde 12S rRNA genine gére UPGMA agaci

Kil ve Kilis kecileri 12S rRNA dizileri birlikte degerlendirildiginde 7
polimorfik bolge ve 9 haplotip tespit edilmistir (Cizelge 4.4). Kecilerinde, haplotip
ve niikleotid faklilig1 sirasiyla 0.706+£0.019 ve 0.00226+0.00011 olarak
bulunmustur. Kegiler, 12S rRNA genine gore, H1 (KLO07, KL08, KL05, KLO02,
KL15, KS03, KS05, KS07, KS09, KS10, KS11), H2 (KL13), H3 (KS15), H4
(KLOT1), H5 (KL04) H6 (KL12), H7 (KL08), H8 (KS14, KS16, KS13, KS12, KS06,
KSo04, KS02, KS01, KL16, KL11, KL09, KL14, KL06, KL03) ve H9 (KL10) olmak
tizere 9 haplotipe ayrilmistir (Cizelge 4.4).

Kegilerde, 12S rRNA geninde belirlenen 7 polimorfik bolgede tiim niikleotid

yer degistirmeleri transisyon (pilrin<piirin: A<G, pirimidin—primidin: T«C)

seklindedir.
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Cizelge 4.4. Kegilerde 12S rRNA gen bolgesine gore belirlenen haplotipler

Pozisyon

Haplotipler 118 126 159 179 189 367 467

NC 005044 n frekans A C T A C G G
1 | KLO7 11 0.34375 - T - - - - -
2 | KL13 1 0.03125 - - - - T - -
3 | KSI5 1 0.03125 - T - - T - -
4 | KLO1 1 0.03125 - - - - - - A
5 | KL04 1 0.03125 G - - - - - -
6 | KL12 1 0.03125 - - C- - - - -
7 | KS08 1 0.03125 - - - - - A -
8 | KS14 14 | 0.43750 - - - - - - -
9 | KL10 1 0.03125 - T - G - - -

KLO07= [KLO08, KL05, KL02, KL15, KS03, KS05, KS07, KS09, KS10, KS11]
KS14=[KS16, KS13, KS12, KS06, KS04, KS02, KS01, KL16, KL11, KL09, KL14, KL06, KL03]

Bu calismada belirlenen, ke¢i 12S rRNA haplotiplerine ait niikleotid diziler,
oncelikle Tirkiye keci irklar1 ve yabani irklara ait dizilerle birlikte degerlendirme
icin BLAST yontemi ile Gen Bankast (NCBI) veri tabanmi taranmistir. Tarama
sonucunda, Tirkiye yerli 1rklarina ait herhangi bir 12S rRNA dizisine
rastlanmamustir. Ayrica veri tabanindaki diziler yeterli olmadigindan 12S RNA
genine gore haplogruplarin belirlenmesi yapilamamistir. Burada kegi haplotiplerinin
bazi yabani kegi tiirleri ile birlikte degerlendirmek ve filogenetik iligkileri gdstermek
amaciyla Kimura-2-parametre modeli ve Neighbor-Joining metoduna gore iki farkl
filogenetik aga¢ olusturulmustur (Sekil 4.12). Sekil 4.12 incelendiginde kegi
haplotiplerinin 12S rRNA genine gore filogenetik iliskiler bakimindan yabani
wrklardan ayrildigr goriilmiistiir (%62). Koksiiz filogenetik agagta, keci haplotipleri
referans evcil ke¢i (capra hircus; NC _005044) ile birlikte kiimelenmistir.
Filogenetik agacta, C. hircus, C. falconeri ve C. nubiana birlikte (%71), C. pyrenaica

ve C. ibex birlikte (%93), C. sibirica tiirleri tamamen birbirinden ayrilmigtir.

(a)
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Sekil 4.12. Kegi haplotipleri, Capra hircus (NC_005044) ve yabani kegi tiirleri N-J agaglari
a) koke sahip model b) koksiiz model
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4.3.1.2. Cyt b gen dizisine gore DNA polimorfizmi ve filogenetik analizler

Kil ve Kilis kegilerinde Cyt b gen dizisi belirlenmistir. Evcil kecide 1140 bg

uzunlugunda bulunan Cyt b geninin, Cyt b primerleri ile 1050 bg’lik kismi

cogaltilmistir. Gen dizi analizleri ve diizenlemeler sonucunda tiim 6rnekler i¢in 653

b¢’lik dizi bilgisi elde edilmistir. Kil ve Kilis kecilerinde Cyt b gen dizi bilgileri

analiz DNA polimorfizm 6zellikleri belirlenmistir (Cizelge 4.5). Kil kegilerinde, Cyt

b geninde 7 polimorfik bolge ve 5 haplotip tespit edilmistir. Kil kecilerinde, haplotip

ve niikleotid faklilig1

sirastyla  0.450+0.0675 ve 0.00134+0.00037 olarak

bulunmustur. Kil kecileri, Cyt b genine géore UPGMA genetik agacta, H1 (KL12,
KL16, KL09, KLO1, KL04, KL.10, KL11, KL06, KL05, KL03, KL07, KL15), H2
(KL13), H3 (KL14), H4 (KL02) ve H5 (KLOS8) olmak iizere 5 haplotipe ayrilmistir

(Sekil 4.13). Kilis kecilerinde ise 2 polimorfik bdlge ve 2 haplotip tespit edilmistir.

Kilis kegilerinde, haplotip ve niikleotid fakliligi sirasiyla 0.125+0.0749 ve
0.00038+0.00022 olarak bulunmustur. Kilis kecileri, Cyt b genine gére UPGMA
genetik agagta, H1 (KS13, KS09, KS02, KS14, KS10, KS15, KS07, KS11, KS05,
KS16, KS12, KS01, KS06, KS03, KS08) ve H2 (KS04) olmak {lizere 2 haplotipe

ayrilmastir (Sekil 4.14).

Cizelge 4.5 incelendiginde, Cyt b genine gore haplotip sayisi, haplotip ve

niikleotid fakliligi bakimindan Kil kegilerinde genetik cesitliligin Kilis kegilerine

nazaran fazla oldugu goriilmektedir. Kil kecilerinde Tajima’nin nétralite test degeri

onemli ¢ikmistir (P<0.05).

Cizelge 4.5. Kegilerde Cy? b gen dizisine gére DNA polimorfizmi

Ozellikler Kil Kilis Genel
Toplam bolge sayisi 653 653 653

G+C 0.425 0.423 0.429
Polimorfik bdlge sayisi (S) 7 2 4
Haplotip sayisi (h) 5 2 4
Haplotip farklilig1 Hd: 0.450+0.0675 0.125+0.0749 0.236+0.0485
Nukleotid farkliligi 0.00134+0.00037 0.00038+0.00022 0.00061+0.000135
Ort. niikletid farklilig1 sayisi (k) 0.87500 0.25000 0.37
Tajima’nin D test istatistigi -2.06208* -1.49796 -1.59

*P<0.05
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Cizelge 4.6 incelendiginde, Kil kegisi haplotipleri arasinda genetik uzakliklarin
0.00153-0.00772 arasinda ve olduke¢a diisiik degerlerde oldugu goriilmiistiir. Kilis
kecilerinde H1 ve H2 arasinda genetik uzaklik degeri 0.00303 olarak hesaplanmistir.
Bununla beraber, kegilerde Cyt b genine gore filogenetik agaclarin olusturulmasinda
gerek sinirlh DNA polimorfizm 6zelliklerinin  goriilmesi gerekse haplotipler
arasindaki genetik uzakliklarin diisiik olmasi nedeni ile burada sadece genetik

iligkileri géstermek i¢in temel UPGMA yontemi kullanilmastir.

Cizelge 4.6. Kil kecisi Cyt b gen haplotipleri arasinda genetik farkliliklar

Haplotipler HI H2 H3 H4
H1 *
H2 0.00153 *
H3 0.00153 0.00307 *
H4 0.00153 0.00307 0.00307 *
H5 0.00616 0.00772 0.00772 0.00772

Kil ve Kilis kegileri Cyt b gen dizileri birlikte degerlendirildiginde 6
polimorfik bolge ve 4 haplotip tespit edilmistir (Cizelge 4.7). Kegilerinde, haplotip
ve niikleotid faklilig1 sirasiyla  0.236+0.0485 ve 0.00061+0.000135 olarak
bulunmustur. Keciler, Cyt b genine gore, Hl (KS15, KS16, KS14, KS13, KS12,
KS11, KS10, KS09, KS08, KS07, KS06, KS05, KS03, KS02, KS01, KLO1, KL04,
KLO06, KL09, KL03, KL05, KL07, KL10, KL11, KL12, KL15, KL16, KL13), H2
(KS04, KLO8), H3 (KLO02) ve H4 (KL14) olmak iizere 4 haplotipe ayrilmigtir
(Cizelge 4.7). Belirlenen 5 polimorfik bolgede tiim niikleotid yer degistirmeler

transisyon seklindedir.

Cizelge 4.7. Kegilerde Cyt b gen bolgesine gore belirlenen haplotipler

Pozisyon
NC 001941 366 435 480 501 594 699
Haplotipler n frekans A C A G C G
H1 | KS15 28 0.87500 G - - A - -
H2 | KS04 2 0.66667 G T - A T -
H3 | KL02 1 0.03125 G - G A -
H4 | KL14 1 0.03125 G - - A A

KS15=[KS16, KS14, KS13, KS12, KS11, KS10, KS09, KS08, KS07, KS06, KS05, KS03, KS02,
KS01, KLO1, KL04, KL06, KL09, KL03, KL0S, KL07, KL10, KL11, KL12, KL15, KL16,
KL13]

KS04= KLOS
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Sekil 4.13. Kil kegilerinde Cyt b genine gére UPGMA agaci
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Sekil 4.14. Kilis kegilerinde Cyt b genine gore UPGMA agaci
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Bu calismada belirlenen, ke¢i Cyt b haplotiplerine ait niikleotid diziler,
oncelikle Tirkiye keci irklar1 ve yabani 1rklara ait dizilerle birlikte degerlendirme
icin BLAST yontemi ile Gen Bankasi (NCBI) veri tabani taranmistir. Tarama
sonucunda, Tiirkiye yerli ke¢i irklarina ait herhangi bir Cyt b gen dizisine
rastlanmamustir. Burada keci haplotiplerinin bazi yabani keci tiirleri ile birlikte
degerlendirmek ve filogenetik iliskileri gostermek amaciyla Kimura-2-parametre
modeli ve Neighbor-Joining metoduna gore filogenetik agac olusturulmustur (Sekil
4.15). Sekil 4.15 incelendiginde keci haplotiplerinin Cyt b genine gore filogenetik

iligkiler bakimindan yabani irklardan tamamen ayrildigi goriilmiistiir (%100).
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Sekil 4.15. Keg¢i haplotipleri, Capra hircus ve yabani kegi tiirleri N-J agaci
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4.3.1.3. D-loop bolgesi dizisine gore DNA polimorfizmi ve filogenetik

analizler

Sanlwurfa yoresi Kil ve Kilis kegilerinde D-loop bdlgelerinin dizisi
belirlenmistir. Evcil kegide 1212 bg uzunlugunda bulunan D-loop bolgesinin, D-loop
bolgesi primerleri ile 1137 bg¢’lik kismi g¢ogaltilmistir. Gen dizi analizleri ve
diizenlemeler sonucunda tiim ornekler i¢in 585 bg¢’lik dizi bilgisi elde edilmistir. Kil
ve Kilis kegilerinde gen dizi bilgileri analiz DNA polimorfizm &zellikleri
belirlenmistir (Cizelge 4.8). Kil kegilerinde, D-loop bolgesinde 55 polimorfik bolge
ve 15 haplotip tespit edilmistir. Kil kecilerinde, haplotip ve niikleotid faklilig1
strastyla 0.992+0.0060 ve 0.01925+0.0009 olarak bulunmustur. Kil kegileri, D-loop
bolgesine gore UPGMA genetik agagta, 15 haplotipe ayrilmistir (Sekil 4.16). Kilis
kegilerinde ise 48 polimorfik bolge ve 16 haplotip tespit edilmistir. Kilis kegilerinde,
haplotip ve niikleotid faklilig1 sirasiyla 1.000+£0.0055 ve 0.01755+0.0008 olarak
bulunmustur. Kilis kegileri, D-loop bolgesine gére UPGMA genetik agacta 16
haplotipe ayrilmistir (Sekil 4.17). Her iki UPGMA agacta kollarin bootstrap destek
degeri %50’nin altinda kalmistir.

Cizelge 4.8. Kegilerde D-loop gen dizisine gore DNA polimorfizmi

Ozellikler Kil Kilis Genel
Toplam bolge sayist 585 586 585

G+C 0.389 0.391 0.389
Polimorfik bdlge sayisi (S) 55 48 65
Haplotip sayisi (h) 15 16 31
Haplotip farkliligi Hd: 0.992+0.0060 1.000+0.0055 0.998+0.0014
Nukleotid farklilig: 0.01925+0.0009 0.01755+0.0008 0.01855+0.0004
Ort. niikletid farklilig1 sayisi (k) 11.25833 10.28333 10.85282
Tajima’nin D test istatistigi -1.41546 -1.22268 -1.26080
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Sekil 4.16. Kilis kecilerinde D-loop bolgesine géore UPGMA agact
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Sekil 4.17. Kilis kegilerinde D-loop bélgesine gore UPGMA agact
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Cizelge 4.9 ve 4.10 incelendiginde, Kil kecisi haplotipleri arasinda genetik
uzakliklar 0.00515-0.04655 arasinda, Kilis kecilerinde ise 0.00171-0.04834 olarak
hesaplanmis ve haplotipler arasinda D-loop bolgesi bakimindan oldukca biiyiik

varyasyon oldugu goriilmiistiir.

Kil ve Kilis kegileri D-loop gen dizileri birlikte degerlendirildiginde 64
polimorfik bolge ve 31 haplotip tespit edilmistir (Cizelge 4.11). Kegilerinde, haplotip
ve niikleotid faklihg sirasiyla 0.998+0.0014 ve 0.01855+0.0004 olarak
bulunmustur. Belirlenen 64 polimorfik bolgede niikleotid yer degistirmeler 62

transisyon ve 2 transversiyon (piirin—pirimidin) seklindedir.

Bununla beraber, kegilerde D-loop gen bdlgesine gore filogenetik agaclarin
olusturulmasinda genis DNA polimorfizm 6zelliklerinin goriilmesi ve haplotipler
arasindaki genetik uzakliklarin yiiksek olmasi nedeni ile burada genetik iliskileri
gostermek i¢in N-J yontemi kullanilmistir. Belirlenen kegi haplotiplerinde D-loop
bolgesine gore olusturulmus koke sahip N-J agaci Sekil 4.18°de, koksiiz N-J agaci
Sekil 4.19°da verilmistir. Filogenetik agac¢lar incelendiginde, KLO5/KS16 (%99),
KL12/KS15 (%98), KS02/KS06 (%61) ve KLO1/KS07 (%89) haplotiplerin birlikte

kiimelendigi goriilmektedir. Diger haplotipler arasinda bootstrap test degerleri diisiik
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Cizelge 4.11. Kegilerde D-loop gen bolgesine gore belirlenen haplotipler

1111111111222222222233333333334444444444555555555566666
1234567890123456789012345678901234567890123456789012345678901234

33333333334444444444444444555555555555555555555666666666777777888
45677888880114555667889999011233444444556677899111133578112345033
70378013475230678368130159057059234568132906978025806314781042225

RefSeq TGTTGGTCGCAAGTGGACCAAGGTTTTCTTTTTATTTTCGATTCGGGTTCACCTCTTACCCGCAA
Hl KL1I1  ......Ceuvvn... Covennl. G e e e e A.....
H2 KLI4  oeeeenennnnn Covnn B Acoo... N Ao....
H3 KLOL  eeeeeennnnn. CoBveennnn. CT..... Gevevnnn C...A..T..... C...TT..G
H4 KSO7T  veeeeinnn. CoBvvennn CT..... e AT..... C...TT.

H5 KLI3  eeeiennnennnns Cooeeieeenn Tttt AT, AT..G
HE KLLO  oeetetiee e eie i CT ettt e Teenn Too...
H7 KLOG et ete e et e e et e e et e e e CovBu.Tuun.... TTT

H8 KS12  vvveuCunvvnnn. NN Gt e e Too...
HO KLI5  eeeeennennnnn Gt et GCuvveeian B, A.....

HI0 KLO2  vveevnennnnn. N GCuvveeen B, TT
HI11 KLO4  oeeeenennnnnn. NN c GCuvveeian A..... Tevu... Too...
HI12 KS10  vireennnnn.. (oI N C A..C...A..... Tevunn. Too...
HI13 KS02  eeeeeennnnnn. N, To.... Gt Aoo.... AC.T..vnenn.. Too...
H14 KS06  veveernnnn.. N, Too... GC Aoo.... AC.T..vnnnn.. T..T
HI5 KSOL  tvveevnnnnnnn. Ao, Covinnn. Gow't Acoo... Buvennn. Too...
H16 KLO3 Covrnn. R N GCuvveeiean N Too...
H17 KLO9  vivirnnnn.. - e Buvenin.n. Too...
H18 KSO3  vivvrnnnn.. BB C...GC..Cuvvnnnn. A.C...Tu..... Too...
H19 KSO5  vivnrrnnnn.. BuBAG. et C..GC.C..A...... A.C..T CouTou...
H20 KLO8  vevunrnn.. G....AG..... Buveennn. Gt A.C....A...G...... G.T.....
H21 KSO8  vivnnrnn.. G.A..A...... - G.Cuvevnnn B, Too...
H22 KSO4  vivnvinn.. G..C.A...... B, GCuvveeian ACT...uvon.. Too...
H23 KS11  ......Cuurnnnn. N CovGCuvveeann B, Too...
H24 KS14  ......Cur.n.... N CovGCuvieinann N T..T.
H25 KS13 CoCiveiiiaenn N CovGCuvveeann Buvenin.n. T..T.
H26 KSO9  vieiennnnnn. N GCo Tevvn... N T..T.
H27 KLOT eeeeeeieennnnn. Acoo... AC..C..... [elele Aco... N T..T..
H28 KL12 C...AC..TT....A..... Geu'w C..C...GC..... [TV A.A..G
H29 KS15 [ Ao ..Goun.. C..C...GC..... [ TRY-V- T....G
H30 KLOS .A.C...T...G...A.TT..AA...C.CC.C...C...AG.CTA.A...... CT....T....G
H31 KS16 .A.C...T...G...A.TT..AA...C.CC.C...C..TAG.CTA.A...... CT....T....G

KL15= KL16
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Sekil 4.18. Kegi haplotiplerinde D-loop bolgesine gore N-J agaci (K2P+T", a=0.28)
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Sekil 4.19. Kegi haplotiplerinde D-loop bolgesine gore koksiiz N-J agact (K2P+I, 0=0.28)
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Naderi ve ark. (2007) tarafindan A, B, C, D, F ve G kegi soylari i¢in belirlenen
referans D-loop gen dizileri, bu ¢alismada belirlenen haplotiplerin (31 haplotip) D-loop
dizileri ile birlikte degerlendirilerek, Kil ve Kilis keg¢i haplotiplerinin haplogruplara veya
soylara dagilimi belirlenmistir. Bu ¢alismadaki 32 D-loop dizisi ile A, B, C, D, F ve G
soylart i¢in 22 referans dizi (Cizelge 3.5) ile birlikte olusturulan N-J agac1 Sekil 4.20°de
verilmistir. Sekil 4.20°de filogenetik aga¢ incelendiginde, 31 haplotipin, 29’u A soyunda
(%83 bootstrap degeri), 2’si (KLO5 ve KS16) G soyunda (%95 bootsrap degeri) yer
almistir. Naderi ve ark. (2007), kegileri ¢ogunluk olarak (%93.51) A soyuna sahip
olduklarin1 ve hemen hemen tiim kitalara yayildiklarini fakat diger soylarin ¢ok nadir
oldugunu belirtmistir. Benzer olarak bu calisma’da da A soyu yliksek oranda (%93.75)
tespit edilmistir (Cizelge 4.12.). Naderi ve ark. (2007), ilk kez G soyunun varligi’ni Iran,
Suudi Arabistan ve Tiirkiye ke¢i (Giircii) irklarinda tespit etmislerdir (%1.11). Bunlara
ilaveten Kil ve Kilis kegilerinde G soyunun varlig1 ilk kez bu ¢aligmada tespit edilmistir.
Sanhurfa yoresi kegilerde iki farkli soyun varhiginin tespit edilmesi, Giineydogu
bolgesinde (6zellikle Sanliurfa ili’nde neolitik tarim devrinde eski yerlesim merkezi olan
Nevali Cori ve Gobeklitepe bulunmaktadir) birden ¢ok evcillestirme olay1 senaryolarini

desteklemektedir.

Sanlurfa yoresi ke¢i haplogruplarinin DNA polimorfizm 6zellikleri ve dagilim
oranlar1 Cizelge 4.12°de verilmistir. Kegilerde HG A ve HG arasinda haplotip ve
niikleotid faklilig1 degerleri sirastyla 0.998 ve 1.000, 0.01523 ve 0.00171 olarak

bulunmustur.

Cizelge 4.12. Kegi haplotiplerinin haplogruplara dagilim

Haplogruplar

HG A HG G Toplam
Dizi 30 2 32
Polimorfik bolge 53 1 54
Haplotip sayis1 29 2 31
Haplotip farklilig 0.998 1.000
G+C 0.390 0.388
Niikleotid farklilig1 0.01523 0.00171
Irklar
Kil 15 (%93.75) 1 (%6.25) 16
Kilis 15 (%93.75) 1 (%6.25) 16
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Sekil 4.20. Kegi haplotipleri ve referans haplogrup dizileri N-J aga¢1 (K2P+I, 0=0.28)
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Keg¢i haplogruplart ile yabani keci tiirleri arasinda filogenetik iliskiler N-J
metoduna olusturulan agacla Sekil 4.21°da gosterilmistir. Burada filogenetik agac
incelendiginde HG A, HG B1, HG B2, HG D ve HG G evcil kegileri birlikte yer
alarak (%93) diger HG C, HG F ve yabani tiirlerden ayrilmistir.

Mevcut keci haplotiplerine ait D-loop bolgesi dizileri, 6nceki caligmalardan
(Naderi ve ark., 2008), Tiirkiye’nin degisik yorelerinden yerli kegilere ait dizi
bilgileri ile birilikte karsilagtirilarak ¢ok yonli degerlendirmeler yapilmaya
calisilmigtir. Bu amacla olusturulan filogenetik agac¢ Sekil 4.22°de verilmistir.
Tirkiye’nin degisik bolgelerinden olusan (Cizelge 4.13) kecilerde, Onceki
calismalara (Naderi ve ark., 2007), ilaveten Naderi ve ark. (2008) Tirkiye
kegilerinde B, C, D ve F soylarinin varligini1 tespit etmislerdir. Filogenetik agac
incelendiginde, bu calismada belirlenen Haplogrup G digerlerinden ayrilmistir
(%99). Ayrica, Tirkiye yerli ve yabani kecileri ile (Naderi ve ark, 2008) bu
calismadaki haplotip dizi bilgileri kullanilarak yeniden olusturulan filogenetik agac
Sekil 4.23’de verilmistir. Sekil 4.23 incelendiginde Tiirkiye yabani kecileri
(C.aegagrus) evcil kegilerden ayrilmistir. Burada, bu calismada tespit edilen

Haplogrup G diger gruplardan ve yabani kec¢ilerden tamamen ayrilmistir (%99).
Sekil 4.23’de ¢ok sayida dizinin yer almasi ile filogenetik agagta goriintii

zorlagmaktadir. Bu nedenle, ilgili filogenetik aga¢ koksiiz model kullanilarak ve

sematik olarak Sekil 4.24°te verilmistir.

Cizelge 4.13. Filogenetik analizde kullanilan Tiirkiye yerli ve yabani kecileri

Haplogruplar | Bolge Referans

A Artvin, Tunceli, Gaziantep, Siimbiil, Sanliurfa Naderi ve ark., 2008, Bu
Caligma

B Van, Antalya Naderi ve ark., 2008

C Artvin, Tunceli, Gaziantep, Siimbiil, Ercincan, | Naderi ve ark., 2008

Van

D Akseki Naderi ve ark., 2008

F Akseki, Mersin, Van Naderi ve ark., 2008

G Sanliurfa Bu ¢alisma

Yabani Finike, Akseki, Mersin, Soyuk, Tunceli, Van Naderi ve ark., 2008
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Sekil 4.21. Keci haplotipleri ve referans haplogrup dizileri N-J agac1 (K2P+I', 0=0.28)

HG A ve HG G: Bu ¢alisma
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Sekil 4.23. Kegi haplotipleri, Tiirkiye evcil kegi [C

.aegagrus] ve yabani kegilerde filogenetik iligkiler
(K2P+T", 0=0.28)
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Sekil 4.24. Kegi haplotipleri (Bu ¢aligma), Tiirkiye evcil keg¢i [C.aegagrus] ve yabani kegilerde
(Naderi ve ark., 2008) N-J filogenetik aga¢ (K2P+T", a=0.28)
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4.3.2. Sanhurfa yéresi Akkaraman ve Ivesi koyunlarinda mitokondriyal

12S rRNA, Cyt b ve D-loop gen dizisine gore filogenetik analizler

Sanlurfa yoresi Akkaraman ve Ivesi koyunlarinda mitokondriyal 12S rRNA,
Cyt b ve D-loop gen dizisine gore; populasyonlar i¢in toplam bolge sayisi, G+C
orani, polimorfik bdlge sayisi (S), haplotip sayisi (h), haplotip farkliligi (Hy),
niikleotid farklilig1 (m), ortalama niikleotid farklilig1 sayist (k) ve Tajima'nin D test
istatistigi degerleri hesaplanarak DNA polimorfizmi belirlenmeye ¢aligilmistir.
Koyunlarda DNA polimorfizm o6zellikleri kullanilarak temel ve ileri filogenetik

analizler yapilmstir.

4.3.2.1. 125 rRNA gen dizisine gore DNA polimorfizmi ve filogenetik

analizler

Akkaraman ve Ivesi koyunlarinda mitokondriyal 12S ribozomal RNA gen
dizileri belirlenmistir. Evcil koyun 958 b¢ uzunlugunda bulunan 12S rRNA geninin,
OVIS-12S rRNA primerleri ile 916 bg’lik kismi ¢cogaltilmistir. Gen dizi analizleri ve
diizenlemeler sonucunda tiim ornekler i¢in 716 bg¢’lik dizi bilgisi elde edilmistir.
Akkaraman ve Ivesi koyunlarinda 12S rRNA gen dizi bilgileri analiz edilerek DNA
polimorfizm &zellikleri belirlenmistir (Cizelge 4.15). Akkaraman koyunlarinda, 12S
rRNA geninde 5 polimorfik bolge ve 5 haplotip tespit edilmistir. Akkaraman
koyunlarinda, haplotip ve niikleotid fakliligi sirasiyla 0.725+0.044 ve
0.00208+0.00016 olarak bulunmustur. Akkaraman koyunlari, 12S rRNA genine gore
UPGMA genetik agagta, H1 (AKO1, AKO03), H2 (AK11, AKI2, AK10, AK16,
AKO08, AK07, AK13, AK06), H3 (AKO0S5, AK09), H4 (AK02) ve H5 (AK04, AK14,
AK15) olmak iizere 5 haplotipe ayrilmistir (Sekil 4.25). Ivesi koyunlarinda ise 4
polimorfik bolge ve 5 haplotip tespit edilmistir. Ivesi koyunlarinda, haplotip ve
niikleotid faklilig1 sirasiyla 0.750+0.035 ve 0.00212+0.00012 olarak bulunmustur.
Ivesi koyunlari, 12S rRNA genine gére UPGMA genetik agagta, H1 (IV12, IV09,
IV07, IV1S, IV03, 1IV14, 1V0S5), H2 (IV11), H3 (IV13, 1V16, 1V06, 1V08), H4
(IV04) ve H5 (IV10) olmak tizere 5 haplotipe ayrilmistir (Sekil 4.26).
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Cizelge 4.15 incelendiginde, 12S rRNA genine gore haplotip sayisi, haplotip
ve niikleotid fakliligi bakimindan degerlerin Akkaraman ve Ivesi koyunlarinda

benzer oldugu goriilmektedir.

Cizelge 4.15. Koyunlarda 12S rRNA gen bolgesine gére DNA polimorfizmi

DNA Polimorfizmi Akkaraman Ivesi Genel
Toplam bolge sayisi 716 716 716

G+C 0.404 0.404 0.404
Polimorfik bolge sayisi (S) 5 4 6
Haplotip sayisi (h) 5 5 7
Haplotip farkliligi Hd: 0.725+0.044 0.750+0.035 0.724+0.023
Nukleotid farkliligi 0.00208+0.00016 0.00212+0.00012 0.00209+0.00008
Ort. niikletid farklilig1 sayisi (k) 1.492 1.517 1.494
Tajima’nin D test istatistigi -0.03316 0.80766 0.00773

Cizelge 4.16 ve 4.17 incelendiginde, Akkaraman haplotipleri arasinda genetik
uzakliklarin 0.00140-0.00562, ivesi haplotipleri arasinda 0.00140-0.00421 arasinda
ve oldukca diisiik degerlerde oldugu goriilmiistiir. Bununla beraber, kegilerde 12S
rRNA genine gore filogenetik agaglarin olusturulmasinda gerek smirli DNA
polimorfizm 6zelliklerinin  goriilmesi gerekse haplotipler arasindaki genetik
uzakliklarin diisiik olmast nedeni ile burada sadece genetik iliskileri gostermek i¢in

temel UPGMA yontemi kullanilmigtir.

Cizelge 4.16. Akkaraman haplotipleri arasinda 12S rRNA genine gore genetik uzakliklar

Haplotipler Hl H2 H3 H4
H1 *
H2 0.00140 *
H3 0.00421 0.00280 *
H4 0.00562 0.00421 0.00421 *
H5 0.00421 0.00280 0.00280 0.00140

Cizelge 4.17. ivesi haplotipleri arasinda 12S rRNA genine gére genetik uzakliklar

Haplotipler Hl H2 H3 H4
H1 *
H2 0.00140 *
H3 0.00280 0.00421 *
H4 0.00327 0.00187 0.00327 *
H5 0.00280 0.00140 0.00280 0.00047
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Akkaraman ve Ivesi koyunlar1 12S rRNA dizileri birlikte degerlendirildiginde
7 polimorfik bolge ve 7 haplotip tespit edilmistir (Cizelge 4.18). Koyunlarda,
haplotip ve niikleotid faklilig1 sirasiyla, 0.724+0.023 ve 0.00209+0.00008 olarak
bulunmustur. Belirlenen 7 polimorfik bdlgede 6 niikleotid yer degistirme (transisyon)

ve 1 insersiyon gozlenmistir.

Cizelge 4.18. Koyunlarda 12S rRNA gen bolgesine gore belirlenen haplotipler

Pozisyon

Haplotipler 213 223 470 499 643 729 741

NC 001941 n Frekans T C A i G C T
1 | AKOl 2 0.0625 C T G G - T -
2 | IV15 15 | 0.46875 C T G G - - -
3 | AK02 1 0.0313 C - G G - - -
4 | AK04 7 0.21875 C - G G A - -
5 [ IVI11 1 0.03125 C T - G - - -
6 [ IVIO 5 0.15625 C T - G - - -
7 | IV04 1 0.03125 C - - G - - C

AKO01=AKO03 i:insersiyon

IVI5=[IV14 IV12 IV09 IV07 IV05 IV03 AK16 AK13 AK12 AK11 AK10 AK08 AK07 AK06]
AKO04=[ AK14 AK15TV06 IVO8 IV131V16]

IV10=[IV02 IVO1 AK09 AKO05]

AK11
AK12
AK10
19| AK16
AKO8
AKO7
AK13
AKO6

| AKO1
64| AKO3
| AKO5
811 AK09
AKO02 JH4
AKO4
|AK14 H5
AK15

H2

64

H1

H3

63

58|

0 0 0 0

Sekil 4.25. Akkaraman koyunlarinda 12S rRNA gen bolgesine gore UPGMA agaci
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Sekil 4.26. Ivesi koyunlarinda 12S rRNA gen bdlgesine gore UPGMA agaci

Bu calismada belirlenen koyun 12S rRNA haplotiplerine ait niikleotid diziler,
oncelikle Tirkiye keci irklar1 ve yabani irklara ait dizilerle birlikte degerlendirme
icin BLAST yontemi ile Gen Bankast (NCBI) veri tabani taranmistir. Tarama
sonucunda, Tirkiye yerli irklarina (Karakas, Morkaraman, Tuj, Karya, Norduz, Cine
Capar1, Karayaka, Sakiz ve Israil Ivesisi :DQ852083-DQ852279) ait 12S rRNA gen
dizileri (525 bg) temin edilmistir. Veri tabanindan alinan diziler ile bu ¢alismadan
elde edilen diziler birlikte degerlendirilerek haplogruplar belirlenmeye ¢alisilmistir
(Sekil 4.27). Sekil 27°te IV15/IV11/AKO1 koyunlar1 A (bootstrap degeri %65),
IV04/AK04/AK02/IV10 koyunlar1 B grubuna ayrilmstir.

Burada tespit edilen koyun haplotiplerinin bazi yabani koyun tiirleri ile
birlikte filogenetik iliskilerini gosteren aga¢ Sekil 4.28’da verilmistir. Sekil 4.28
incelendiginde koyun haplotiplerinin 12S rRNA geni bakimindan yabani irklardan
ayrildigi goriilmiistiir (%60).
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V11 HGA
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65

0 0 0 0
Sekil 4.27. Koyun 12S rRNA gen bolgesine haplogruplar
[KR:Karya, NZ:Norduz, TJ:tuj, KK:Karakas, AW:Ivesi CC:Cine capari, MK:Morkaraman,
KY:Karayaka SZ: Sakiz, Meadows ve ark., 2007)
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Sekil 4.28. Koyun haplotipleri ile yabani tiirler arasinda filogenetik iliskiler (N-J)

4.3.2.2. Cyt b gen dizisine gore DNA polimorfizmi ve filogenetik analizler

Sanlrfa yoresi Akkaraman ve Ivesi koyunlarinda mitokondriyal Cyt b gen
dizisi belirlenmistir. Evcil koyunda 1140 b¢ uzunlugunda bulunan Cyt b geninin, Cyt
b primerleri ile 1124 b¢’lik kismi ¢ogaltilmistir. Gen dizi analizleri ve diizenlemeler
sonucunda tiim Ornekler i¢cin 518 bg’lik dizi bilgisi elde edilmistir. Akkaraman ve
Ivesi koyunlarinda Cyt b gen dizi bilgileri analiz edilerek DNA polimorfizm
ozellikleri belirlenmistir (Cizelge 4.19). Akkaraman koyunlarinda, Cyt b geninde 16
polimorfik bolge ve 11 haplotip tespit edilmistir. Akkaraman koyunlarinda, haplotip
ve niikleotid fakliligi sirasiyla, 0.908+0.0190 ve 0.00823+0.00039 olarak
bulunmustur. Akkaraman koyunlari, Cyt b genine géore UPGMA genetik agacgta, H1
(AKO5, AKI11), H2 (AK16), H3 (AK13), H4 (AK09), H5 (AKO0S8), H6 (AKO03,
AKO07, AK15, AK10, AK14), H7 (AK02), H8 (AK12), H9 (AKO1), H10 (AK04) ve
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H11 (AK06) olmak iizere 11 haplotipe ayrilmistir (Sekil 4.29). Ivesi koyunlarinda ise

12 polimorfik bdlge ve 8 haplotip tespit edilmistir. ivesi koyunlarinda, haplotip ve
niikleotid faklilig1 sirastyla 0.825+0.0268 ve 0.00701+£0.00052 olarak bulunmustur.
Ivesi koyunlari, Cyt b genine gére UPGMA genetik agacta, H1 (IV01), H2 (IV07,
IV15, 1V11, IV05), H3 (IV06), H4 (IV12, 1V04, 1V09, 1V14, 1V10, 1IV02), HS
(IV03) H6 (IV13), H7 (IV16) ve H8 (IV08), olmak iizere 8 haplotipe ayrilmistir

(Sekil 4.30).

Cizelge 4.19 incelendiginde, koyunlarda Cyt b genine gore haplotip sayisi,

haplotip ve niikleotid fakliligt bakimindan Akkaraman koyunlarinda genetik

cesitliligin Ivesi koyunlarina nazaran fazla oldugu gériilmektedir.

Cizelge 4.19. Koyunlarda Cyz b gen bolgesine gére DNA polimorfizmi

Ozellikler Akkaraman Ivesi Genel
Toplam bolge sayisi 578 535 518

G+C 0.439 0.441 0.444
Polimorfik bolge sayisi (S) 16 12 18
Haplotip sayisi (h) 11 8 16
Haplotip farkliligi Hd: 0.908+0.0190 0.825+0.0268 0.857+0.0127
Nukleotid farkliligi 0.00823+0.00039 0.00701+0.00052 0.00764+0.00026
Ort. niikletid farklilig1 sayisi (k) 4.75833 3.75000 3.95968
Tajima’nin D test istatistigi -0.05194 0.14114 -0.38804

Cizelge 4.21 ve 4.22 incelendiginde, Akkaraman haplotipleri arasinda genetik
uzakliklarmn  0.00173-0.01940, ivesi haplotipleri arasinda ise 0.00187-0.0210

arasinda oldugu goriilmiistiir.

Akkaraman ve Ivesi koyunlar1 Cyt b gen dizileri birlikte degerlendirildiginde

18 polimorfik bolge ve 16 haplotip tespit edilmistir (Cizelge 4.20). Koyunlarda,
haplotip ve niikleotid faklilig1 degerleri sirasiyla, 0.857+0.0127 ve 0.00764+0.00026

olarak bulunmustur.

Belirlenen

degistirmeler transisyon seklindedir.

92

18 polimorfik bolgede tim niikleotid yer




4. ARASTIRMA BULGULARI ve TARTISMA

Selahaddin KIRAZ

Cizelge 4.20. Koyunlarda Cyt b gen bolgesine gore belirlenen haplotipler

1 1 1|1 1 1 1 1 1
1 (23|14 |5|6|[7[8[9]0]|1[2][3[4]|5]6]|7]S8
Haplotipler 3131313133 (|3|4(4(4|5|6|6|7|7|7|7|7
0(2(2(3]6(9(9[4[79]|5]9]9]0]1]3]3]|4
914|814 (3|]6|4]6|5]2[3]6]0]1]5]|8]|1
NC 001941 n c|cl|Cc|G cG|T|T|C|A|G|T|T|T|C|C|C|G|T
1 V12 11 | T . . . . .| A . . .
2 | 1v03 1| T clclT|Gc|alc C T
3 V13 1 . . c|c|T|G|A]|C T
4 V16 1 T T c|cC G| A . T
5 | 1vos 1|7 T G| A c T
6 | V05 6 .
7 | 1IV06 1 A é
g 2/12(}2 ? T T cl|c G| Aa C T C
T T c|c G| A C T
10 | AKI12 L clc G| Aa C R I
11 | AKOL L Ir cl. G| a c i
12 | AK0O4 1 7| c c 7| T
13 | AKO6 1 T .
14 | AK09 1 . T
15 | AK13 1 A
16 | AK16 1

IV12=[IV14, IV10, IV09, IV04, IV02, AK03, AK07, AK10, AK14, AK15]
IV05=[IV07, IV11, IV15, AKOS5, AK11]
IVO1= AK08
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Sekil 4.29. Akkaraman koyunlarinda Cyt b gen bolgesine gore UPGMA agaci
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Meadows ve ark. (2007) evcil koyunlarda A, B, C, D, E haplogruplari
belirlemislerdir. Koyun haplogruplarina ait diziler referans alinarak, bu calismada
belirlenen haplotiplerin (31 haplotip) Cyt b gen dizileri ile birlikte degerlendirilerek,
Akkaraman ve Ivesi haplotiplerinin haplogruplara veya soylara dagilimimi
belirlenmistir. Bu ¢aligmadaki haplotiplere ait diziler ile A, B, C, D, ve E soylarina
ait dizilerle (Meadows ve ark., 2007) birlikte olusturulan N-J agac1 Sekil 4.31°de
verilmigtir. Sekil 4.31°deki filogenetik agac¢ incelendiginde, bu calismadaki 16
haplotipten, 6’s1 B soyunda (IVO1, AK13, AK09, IV06, AK16, IV05; %87 bootstrap
degeri), 1’1 A soyunda (IV12, %50 bootstrap degeri), 1’1 E soyunda (AK04, %67
bootstrap degeri) 5’1 C soyunda (AK12, AKO02, IV16, AKO1, IV0S8, 1V03; %47
bootstrap degeri) yer almis, AK06 ve IVI13 farkli kiimelenmistir. Haplotiplerin
soylara ayrilmasinda bootstrap degerleri A, B ve E soy grubu disinda %50 nin
altinda kalmigtir. Meadows ve ark. (2007), koyunlar1 ¢ogunluk olarak A, B ve C
soyuna sahip olduklarini, diger D ve E soylarmin c¢ok nadir ve diisiik oranda
oldugunu belirtmistir. Bu c¢alismadaki sonucglar belirtilen goriis ile uyum

igerisindedir.

Onceki ¢alismalarda, koyunlar Avrupa (A) ve Asya tipler (B) olarak iki biiyiik
gruba ayrilmistir (Hiendleder ve ark, 1998). Daha sonra, Guo ve ark. (2005), Cin
yerli koyun 1rklarinda, Pedrosa ve ark. (2005) Tiirkiye yerli koyunlarinda
(Akkaraman, Karayaka, Hemsin, Morkaraman) ii¢lincii bir soyun (C) varligini tespit
etmiglerdir. Bununla birlikte Pereira ve ark. (2006), Portekiz yerli koyunlarinda
diisiik frekansta C soyunun bulundugunu bildirmislerdir. Daha sonra, Kuzey
Kaftkasya Karachai koyunlarinda (D-loop baz alinarak) daha oOnce belirtilen ii¢
soydan ayrilan dordiincii bir maternal soyun (D soyu) varlig1 tespit edilmistir (Tapio
ve ark., 2006). Son olarak, Meadows ve ark. (2007), ilk kez besinci soy olarak E
soyunun varligi'n1 Tiirkiye Tuj ve Ivesi koyun irklarinda tespit etmislerdir. Bu
calismada, Cyt b genine gore filogenetik agacta AKOl koyunu AWE ve TIJE ile
birlikte ayrildiklar1 gozlemistir. Boylece Akkaraman koyunlarinda E soyunun varligi
bu calismada tespit edilmistir. Ileriki béliimlerde D-loop bélgesi bakimimdan bu

durum izlenecektir.
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Sekil 4.31. Cyt b gen dizisine gére Koyun haplogruplar1 (K2P+T)
[KR:Karya, NZ:Norduz, TJ:tuj, KK:Karakas, AW:ivesi CC:Cine gapari, MK:Morkaraman, KY:Karayaka
SZ: Sakiz, Meadows ve ark., 2007; AK:Akkaraman, IV:ivesi, Bu galisma)
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4.3.2.3. D-loop bolgesi dizisine gore DNA polimorfizmi ve filogenetik

analizler

Sanlurfa ydresi Akkaraman ve Ivesi koyunlarinda D-loop bélgelerinin dizisi
belirlenmistir. Evcil koyunlarda 1180 b¢ uzunlugunda bulunan D-loop bdlgesinin, D-
loop bolgesi primerleri ile 1094 bg¢’lik kismi cogaltilmistir. Gen dizi analizleri ve
diizenlemeler sonucunda tiim ornekler i¢cin 629 bg¢’lik dizi bilgisi elde edilmistir.
Akkaraman ve Ivesi Koyunlarinda gen dizi bilgileri analiz edilerek DNA
polimorfizm 6zellikleri belirlenmistir (Cizelge 4.23). Akkaraman koyunlarinda, D-
loop bolgesinde 50 polimorfik bolge ve 11 haplotip tespit edilmistir (. Akkaraman
koyunlarinda, haplotip ve niikleotid faklilig1 sirasiyla, 0.958+0.009 ve
0.02936+0.00077 olarak bulunmustur. Ivesi koyunlarinda ise 58 polimorfik bdlge ve
16 haplotip tespit edilmistir. Ivesi koyunlarinda, haplotip ve niikleotid faklilig
strastyla, 1.000+0.0055 ve 0.03068+0.00054 olarak bulunmustur.

Cizelge 4.23 incelendiginde, D-loop bdlgesine gore haplotip sayisi, haplotip ve

niikleotid faklilig1 bakimindan Ivesilerin, Akkaramanlara nazaran biraz yiiksek

oldugu goriilmektedir.

Cizelge 4.23. Koyunlarda D-loop bélgesine gére DNA polimorfizmi

DNA Polimorfizmi Akkaraman Ivesi Genel
Toplam bolge sayisi 629 629 629

G+C 0.382 0,387 0.385
Polimorfik bolge sayisi (S) 50 58 70
Haplotip sayisi (h) 11 16 27
Haplotip farkliligi Hd: 0.958+0.009 1.000+0.0055 0.990+0.002
Nukleotid farklilig 0.02936+0.00077 0.03068+0.00054 0.03051+0.0021
Ort. niikletid farklilig1 sayisi (k) 18.40833 19.14167 19.03831
Tajima’nin D test istatistigi 0.93882 0.32602 0.29900
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Akkaraman koyunlarinda, D-loop bdélgesine gore olusturulan UPGMA
agacinda (Sekil 4.32), H1 (AK04, AK10) ve H2 (AK06, AK12) haplotipleri birlikte
(%99 bootstrap degeri), H9 (AKO07, AK13) ve HI0 (AKI15) ile HI11 (AK14)
haplotipleri birlikte ((%91 bootstrap degeri), diger H3 (AKO03), H4 (AKO09), HS
(AKO02), H7 (AK11, AK16), H6 (AKO0S5) ve H5 (AKO1, AKOS8) haplotipleri birlikte

((%98 bootstrap degeri) kiime olusturarak birbirlerinde ayrilmislardir.
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Sekil 4.32. Akkaraman koyunlarinda D-loop bolgesine géore UPGMA agaci
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Ivesi koyunlarinda, D-loop bdlgesine gore olusturulan UPGMA agacinda
(Sekil 4.33), IV06, IV13, IV14, IV01, IV08, IV02 ve IV07 haplotipleri birlikte (%98
bootstrap degeri), IV04, IV10 ve IV15 haplotipleri birlikte (%100 bootstrap degeri),
diger IV03, 1V12, IV05, IV09, IV11 ve IV16 haplotipleri birlikte (%99 bootstrap

degeri) kiime olusturarak birbirlerinde ayrilmislardir.
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Sekil 4.33. Ivesilerde D-loop bélgesine gore UPGMA agaci
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Akkaraman ve Ivesi koyunlar1 D-loop gen dizileri birlikte degerlendirildiginde
75 polimorfik bolge ve 27 haplotip tespit edilmistir (Cizelge 4.24). Koyunlarda,
haplotip ve niikleotid faklilig1 degerleri sirasiyla, 0.990+0.002 ve 0.03051+0.0021
olarak bulunmustur. Cizelge 4.24 incelendiginde, belirlenen 75 polimorfik bolgede
mutasyonlar, niikleotid yer degistirmeler (73 transisyon) ve insersiyon (2)

seklindedir.

Akkaraman haplotipleri arasinda genetik uzakliklar 0.00160-0.04678 (Cizelge
4.25) arasinda, Ivesilerde ise 0.00808-0.05252 (Cizelge 4.26). olarak hesaplanmistir
ve Haplotipler arasinda D-loop bolgesi bakimindan genis varyasyon oldugu

gorilmiistiir.

Bununla beraber, koyunlarda D-loop gen bdlgesine gore filogenetik agaglarin
olusturulmasinda, genis DNA polimorfizm 6zelliklerinin goriilmesi ve haplotipler
arasindaki genetik uzakliklarin yiiksek olmasi nedeni ile burada N-J ydntemi

kullanilmastir.
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Onceki ¢alismalarda, koyunlar Avrupa (A) ve Asya tipler (B) olarak iki biiyiik
gruba ayrilmistir (Hiendleder ve ark, 1998). Daha sonra, Guo ve ark. (2005), Cin
yerli koyun 1rklarinda, Pedrosa ve ark. (2005) Tiirkiye yerli koyunlarinda
(Akkaraman, Karayaka, Hemsin, Morkaraman ve Tuj) ii¢ilincii bir soyun (C) varligini
tespit etmislerdir. Bununla birlikte Pereira ve ark. (2006), Portekiz yerli koyunlarinda

diisiik frekansta C soyunun bulundugunu bildirmislerdir.

Pedrosa ve ark. (2005)’nin belirledikleri A, B, ve C haplogruplarini igeren
koyunlara ait diziler referans alinarak, bu calismada belirlenen haplotiplerin (27
haplotip) D-loop bélgesi dizileri ile birlikte degerlendirilerek, Akkaraman ve Ivesi
koyun haplotiplerinin haplogruplara veya soylara dagilimin1 belirlenmistir. Bu
calismadaki haplotiplere ait diziler ile A, B, ve C soylarina ait dizilerle birlikte
olusturulan N-J agaci Sekil 4.34’te verilmistir. Sekil 4.34’deki filogenetik agac
incelendiginde, bu calismadaki 27 haplotipten, 9’u B soyunda (IV14, IV08, AK04,
AKO06, IV13, IV06, 1V02, IV07, IVO1; %84 bootstrap degeri), 8’1 A soyunda (IV16,
AKO07, AK15,1V12,1V09, IV05, IV03, IV11, %80 bootstrap degeri), 7’si C soyunda
(AKO02, IV04, AKO0S5, IV10, AK11, IV15, AKO1, %63 bootstrap degeri) yer almistir.
AKO3 ve AKO9 ise birlikte diger gruplardan ayrilmistir (%98 bootstrap degeri) ve
sadece C grubu ile yakilagsmistir (%94 bootstrap degeri). AK14 koyunu filogenetik
agacta A grubuna yakinlasmistir fakat bootstrap degeri disiiktiir (%40). Bu
calismada belirlenen bazi haplotiplerin, Pedrosa ve ark. (2005) tarafindan belirlenen

haplogruplara dagildiklar1 gézlenmistir.
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Sekil 4.34. D-loop bdlgesine gore haplogruplar (Pedrosa ve ark., 2005+Bu ¢alisma)
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Pedrosa ve ark. (2005)’nin evcil koyunlarda belirledikleri A, B ve C soylarina
ilaveten, Tapio ve ark. (2006) Kuzey Kafkasya Karachai koyunlarinda bu belirtilen
lic soydan ayrilan dordiindii bir maternal soyun (D soyu) varlig1 tespit etmislerdir.
Son olarak, Meadows ve ark. (2007), ilk kez besinci soy olarak E soyunun varligi’ni
Tiirkiye Tuj ve Ivesi koyun irklarinda tespit etmislerdir. Meadows ve ark. (2007)
Tirkiye yerli koyun irklarini igeren evcil koyunlarda A, B, C, D, E haplogruplar
belirlemislerdir. Bu koyun haplogruplarina ait diziler referans alinarak, bu ¢alismada
belirlenen haplotiplerin (27 haplotip) D-loop bolgesi dizileri ile birlikte
degerlendirilerek, Akkaraman ve Ivesi koyun haplotiplerinin haplogruplara veya
soylara dagilimii giincel olarak belirlenmistir. Bu calismadaki haplotiplere ait
diziler ile A, B, C, D, ve E soylarina ait dizilerle (Meadows ve ark., 2007) birlikte
olusturulan N-J agaclar1 bootstrap degerlerinin net goriintelenmesi amaciyla koke
sahip model ile Sekil 4.35’te ve anlaml1 goriintiileme i¢in koksiiz model ile Sekil

36°da verilmistir.

Sekil 4.35 ve Sekil 4.36’daki filogenetik agaclar incelendiginde, bu
calismadaki 27 haplotipten, 9’u B soyunda (IV14, IV08, AK04, AK06, IV13, IV06,
IV02, 1V07, IVO1; %99 bootstrap degeri), 9’u A soyunda (IV16, AK07, AKI1S,
IV12, 1V09, IVO0S5, 1V03, 1IV11, AK14, %88 bootstrap degeri), 7’si C soyunda
(AKO02, IV04, AKOS, IV10, AKI11, IV15, AKOI, %41/99 bootstrap degeri) yer
almistir. AKO3 ve AKO09 ise birlikte diger gruplardan ayrilmistir (%90 bootstrap
degeri) ve sadece E grubu ile yakinlasmistir (%73 bootstrap degeri). Benzer sekilde
AK14 koyunu filogenetik agacta A grubuna yakinlasmistir (%88 bootstrap degeri).
Bu ¢alismada belirlenen haplotiplerin, Meadows ve ark. (2005) tarafindan belirlenen

haplogruplara dagildiklar1 gézlenmistir.
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Sekil 4.35. D-loop bolgesine gore haplogruplari igeren filogenetik agac

(Meadows ve ark., 2005+Bu calisma)
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Sekil 4.36. D-loop bolgesine gore haplogruplari igeren koksiiz filogenetik agag

(Meadows ve ark., 2005+Bu ¢alisma)
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5. SONUC ve ONERILER

Bu calismada, Sanlurfa yoresindeki kiiciikbas hayvanlarin filogenetik yapilari
molekiiler tekniklerle belirlenmistir. Caligmanin hayvan materyalini, Sanliurfa ve
yoresinde yetistirilen Akkaraman ve Ivesi koyunlar ile Kil ve Kilis kegi irklar
olusturmustur. Koyun ve kegilerden genomik DNA izolasyonu i¢in kil 6rnekleri
toplanmis ve tiim Orneklerden genomik DNA izole edilmistir. Koyun ve ke¢i DNA
orneklerinde mitokondriyal D-loop bolgesi, 12S rRNA ve Sitokrom b (Cyt b) gen
bolgelerini ¢ogaltmak i¢in gerekli ileri ve geri primerler tasarlanmistir. Koyun ve
kegi 12S rRNA, Cyt b ve D-loop gen bolgeleri polimeraz zincir reaksiyonu teknigi
ile cogaltilmistir. PZR {iriinlerinin gen dizi bilgileri elde edilmistir. Gen dizi
bilgilerine gore her bir irktan 16 hayvana ait 12S rRNA, Cyt b ve D-loop i¢in dizi
veri setleri olusturulmustur. Populasyonlar icin toplam bolge sayisi, G+C orani,
polimorfik bolge sayist (S), haplotip sayist (h), haplotip farkliligi (Hg), niikleotid
farklilig1 (m), ortalama niikleotid farkliligi sayisi (k) ve Tajima'nin D test istatistigi

degerleri hesaplanmistir.

Koyun ve kegilerde filogenetik yapilarinin arastirilmasinda 12S rRNA, Cyt b
ve D-loop gen bdlgelerindeki DNA polimorfizmine gore filogenetik analizler
yapilmustir. Temel filogenetik analizler; her bir irkta (Akkaraman, Ivesi, Kil, Kilis)
her bir gen bolgesi (12S, Cyt b, D-loop) bakimindan genetik iliskileri gostermek ve
haplotipleri belirlemek amaciyla UPGMA (Unweighted Pair Group Method with
Arithmetic mean) yontemine gore ve Kimura-2-parametre model kullanilarak
yapilmistir. Daha sonra, koyunlarda ve kegilerde her bir gen bolgesi bakimindan ileri
filogenetik  analizler =~ Neighbour-Joining (NJ) yontemi ve  Kimura-2-
parametre+Gamma dagilis (K2P+I") modeli kullanilarak yapilmistir. Nodlarin (agag

kollar1) giivenirliginin test edilmesinde Bootstrap testi (1000 tekrarl) kullanilmistir.
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Kil kegilerinde 12S rRNA gen dizisine gore DNA polimorfizmi; toplam bolge
sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip farkliligi,
niikleotid farkliligi, ortlama niikletid farkliligi sayis1 (k) ve Tajimanin D test
istatistigi degerleri sirasiyla, 412, 0.422, 6, 7, 0.792+0.0287, 0.00273+0.00018, 1.125
ve -1,29330 olarak bulunmustur. Kilis kecilerinde ise bu degerler sirasiyla, 412,
0.421, 3, 4, 0.642+0.0405, 0.00188+0.00019, 0.775 ve -0,41395 olarak bulunmustur.
Kegilerde genel olarak bu degerler sirasiyla, 412, 0.421, 7, 9, 0.706+0.019,
0.00226+0.00011, 0.932 ve -1,350540larak bulunmustur. Kil kecisi ve Kilis kegisi
haplotipleri arasinda genetik uzakliklar 0.00243-0.00734 arasinda hesaplanmustir.
Neighbor-Joining filogenetik agacta, 12S rRNA genine gore kec¢i haplotiplerinin
filogenetik iligkiler bakimindan yabani irklardan ayrildigr goriilmiistiir (%62).

Kil kegilerinde sitokrom b (Cyt b) gen dizisine gore DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bdlge sayisi, haplotip sayisi, haplotip
farklilig1, niikleotid farkliligi, ortlama niikletid farklilig1 sayis1 (k) ve Tajima'nin D
test istatistigi degerleri sirastyla, 653, 0.425, 7, 5, 0.45040.0675, 0.00134+0.00037,
0.87500 ve -2.06208 olarak bulunmustur. Kilis kegilerinde ise bu degerler sirasiyla,
653, 0.423, 2, 2, 0.125+£0.0749, 0.00038+0.00022, 0.25000 ve -1.49796 olarak
bulunmustur. Kecilerde genel olarak bu degerler sirasiyla, 653, 0.429, 4, 4,
0.236+0.0485, 0.00061+0.000135, 0.37 ev -1.59 olarak bulunmustur. Kil kegisi
haplotipleri arasinda genetik uzakliklarin 0.00153-0.00772 arasinda, Kilis kegilerinde
ise haplotipler arasinda genetik uzaklik degeri 0.00303 olarak hesaplanmstir.
Neighbor-Joining filogenetik agagta, Cyt b genine gore keg¢i haplotiplerinin
filogenetik iliskiler bakimindan yabani irklardan tamamen ayrildigi gorilmustiir

(%100).

Kil kegilerinde D-loop bolgesi dizisine gore DNA polimorfizmi; toplam bolge
sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip farkliligi,
niikleotid farkliligi, ortlama niikletid farkliligi sayisi (k) ve Tajimanin D test
istatistigi degerleri sirasiyla, 585, 0.389, 55, 15, 0.992+0.0060, 0.01925+0.0009,
11.25833 ve -1.41546 olarak bulunmustur. Kilis keg¢ilerinde ise bu degerler sirasiyla,
586, 0.391, 48, 16, 1.000+0.0055, 0.01755+0.0008, 10.28333 ve -1.22268 olarak
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bulunmustur. Kecilerde genel olarak bu degerler sirasiyla, 585, 0.389, 65, 31,
0.998+0.0014, 0.01855+0.0004, 10.85282 ve -1.26080 olarak bulunmustur. Kil
kecisi haplotipleri arasinda genetik uzakliklar 0.00515-0.04655 arasinda, Kilis
kegilerinde ise 0.00171-0.04834 arasinda hesaplanmigtir. Neighbor-Joining
filogenetik agagta, KLO5/KS16 (%99), KL12/KS15 (%98), KS02/KS06 (%61) ve
KLO01/KS07 (%89) haplotiplerin birlikte kiimelendigi goriilmiistiir. Diger haplotipler
arasinda bootstrap test degerleri diisiikk oldugundan (<%350) tam bir kiimelenme
goriilmemistir. Bu calismadaki haplotip dizileri ve 22 referans dizi (A, B, C, D, F ve
G soylart i¢in) ile birlikte olusturulan Neighbor-Joining filogenetik agacta, 31
haplotipin, 29°u A soyunda (%83), 2’si (KLO5 ve KS16) G soyunda (%95) yer
almistir. Bununla beraber Kil ve Kilis kecilerinde G soyunun varligr ilk kez bu
calismada tespit edilmistir. Keci haplogruplarinda; Haplogrup A i¢in, polimorfik
bolge sayisi, haplotip sayisi, haplotip farkliligi, niikleotid farklilig1 sirastyla, 53, 29,
0.998, 0.390 ve 0.01523, Haplogrup G i¢in bu degerler sirasiyla, 2, 1, 2, 1.000, 0.388
ve 0.00171 olarak bulunmustur. Kil ve Kilis kecilerinin haplogruplara dagilimi ise
sirastyla HG A %93.75, HG G %6.25°dir. Neighbor-Joining filogenetik agacta, HG
A, HG B1, HG B2, HG D ve HG G evcil kegileri birlikte yer alarak (%93) diger HG
C, HG F ve yabani tiirlerden ayrilmistir.

Akkaraman koyunlarinda 12S rRNA gen dizisine gére DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip
farklilig1, niikleotid farkliligi, ortlama niikletid farklilig1 sayis1 (k) ve Tajima'nin D
test istatistigi degerleri sirastyla, 716, 0.404, 5, 5, 0.725+0.044, 0.00208+0.00016,
1.492 ve -0.03316 olarak bulunmustur. Ivesi koyunlarinda ise bu degerler sirasiyla,
716, 0.404, 4, 5, 0.750+0.035, 0.00212+0.00012, 1.517 ve 0.80766 olarak
bulunmustur. Koyunlarda genel olarak bu degerler sirasiyla, 716, 0.404, 6, 7,
0.724+0.023, 0.00209+0.00008, 1.494 ve 0.00773 olarak bulunmustur. Akkaraman
haplotipleri arasinda genetik uzakliklar 0.00140-0.00562, ivesi haplotipleri arasinda
0.00140-0.00421 olarak hesaplanmistir. Neighbor-Joining filogenetik agacta, 12S
rRNA genine gore koyun haplotiplerinin filogenetik iliskiler bakimindan yabani
irklardan ayrildigi goriilmiistiir (%60).
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Akkaraman koyunlarinda sitokrom b (Cyt b) gen dizisine gére DNA
polimorfizmi; toplam boélge sayisi, G+C orani, polimorfik bolge sayisi, haplotip
sayist, haplotip farkliligi, niikleotid farkliligi, ortlama niikletid farklilig1 sayis1 (k) ve
Tajima'nin D test istatistigi degerleri sirasiyla, 578, 0.439, 16, 11, 0.908+0.0190,
0.00823+0.00039, 4.75833 ve -0.05194 olarak bulunmustur. Ivesi koyunlarinda ise
bu degerler sirasiyla, 535, 0.441, 12, 8, 0.825+0.0268, 0.00701+£0.00052, 3.75 ve
0.14114 olarak bulunmustur. Koyunlarda genel olarak bu degerler sirasiyla, 518,
0.444, 18, 16, 0.857+0.0127, 0.00764+0.00026, 3.95968 ve -0.38804 olarak
bulunmustur. Akkaraman haplotipleri arasinda genetik uzakliklar 0.00173-0.01940,
Ivesi haplotipleri arasinda ise 0.00187-0.0210 arasinda hesaplanmustir. Neighbor-
Joining filogenetik agacta, 12S rRNA genine gore koyun haplotiplerinin filogenetik
iligkiler bakimindan yabani irklardan ayrildigi goriilmiistiir (%60). Bu ¢alismadaki
haplotiplere ait diziler ile referans dizilerle (A, B, C, D, ve E soylar1) birlikte
olusturulan neighbor-Joining filogenetik agacta, bu calismadaki 16 haplotipten, 6’s1
B soyunda (IVO1, AK13, AK09, IV06, AK16, IV05; %87 bootstrap degeri), 1’1 A
soyunda (IV12, %50 bootstrap degeri), 1’1 E soyunda (AK04, %67 bootstrap degeri)
5’1 C soyunda (AK12, AKO02, IV16, AKOI1, IV0S8, IV03; %47 bootstrap degeri) yer
almis, AKO06 ve IV13 farkli kiimelenmistir.

Akkaraman koyunlarinda D-loop boélgesi dizisine gore DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bdlge sayisi, haplotip sayisi, haplotip
farklilig1, niikleotid farkliligi, ortlama niikletid farklilig1 sayis1 (k) ve Tajima'nin D
test istatistigi degerleri sirasiyla, 629, 0.382, 50, 11, 0.958+0.009, 0.02936+0.00077,
18.40833 ve 0.93882 olarak bulunmustur. Ivesi koyunlarinda ise bu degerler
sirastyla, 629, 0,387, 58, 16, 1,000+0.0055, 0.03068+0.00054, 19.14167 ve 0.32602
olarak bulunmustur. Koyunlarda genel olarak bu degerler sirasiyla, 629, 0.385, 70,
27, 0.990+£0.002, 0.03051+0.0021, 19.03831 ve 0.29900 olarak bulunmustur.
Akkaraman haplotipleri arasinda genetik uzakliklar 0.00160-0.04678 arasinda,
Ivesilerde ise 0.00808-0.05252 olarak hesaplanmistir. Bu ¢alismadaki haplotiplere ait
diziler ile referans dizilerle (A, B, C, D, ve E soylar1) birlikte olusturulan neighbor-
Joining filogenetik agacta, bu g¢alismadaki 27 haplotipten, 9°u B soyunda (IV14,
V08, AK04, AKO06, IV13, IV06, IV02, IV07, IVO1; %99 bootstrap degeri), 9’u A
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soyunda (IV16, AK07, AK15, IV12, IV09, IV05, IV03, IV11, AK14, %88 bootstrap
degeri), 7’si C soyunda (AK02, IV04, AKOS, IV10, AK11, IV15, AKO1, %41/99
bootstrap degeri) yer almistir. AKO3 ve AKO09 ise birlikte diger gruplardan
ayrilmistir (%90 bootstrap degeri) ve sadece E grubu ile yakinlagsmistir (%73
bootstrap degeri). Benzer sekilde AK14 koyunu filogenetik agagta A grubuna
yakinlagsmistir (%88 bootstrap degerti).

Sonug olarak, Sanlurfa ydresi Akkaraman ve Ivesi koyunlar ile Kil ve Kilis
kecilerinde; 12S rRNA, Sitokrom b, D-loop bolgesi gen dizileri belirlenmistir. Gen
dizi bilgilerine gore Akkaraman ve Ivesi koyunlar ile Kil ve Kilis kegilerinde
mtDNA polimorfizmi, mtDNA haplotipleri ve haplogruplar1 (soylarini), haplotipler
ve yabani tiirler arasinda filogenetik iliskiler belirlenmistir. Gen dizi bilgilerinin Gen
Bankasinda (NCBI) depolanmasi ile koyun ve kegiler lizerinde yapilan filogenetik
caligmalara katki saglamasi beklenmektedir. Ayrica, ¢alisma sonuglarinin genetik
polimorfizm, biyogesitlilik ve hayvan 1slah1 g¢aligmalar1 ile ulusal gen koruma

stratejilerine katki saglamasi diisiiniilmektedir.

Tiurkiye zengin biyogesitlilige sahip nadir iilkelerden biridir ve ayrica
arkeolojik ve molekiiler genetik ¢alismalar ile sigir, koyun ve keci gibi 6nemli ¢iftlik
hayvanlariin evcillestirilme merkezi olarak gosterilmektedir. Bununla beraber yerli
ciftlik hayvanlarimizda molekiiler tekniklerle genetik karekterizasyon ¢aligmalarina
yonelik aragtirmalar  yogunlastirilmalidir. Hayvan populasyonlarinda molekiiler
tekniklerle genetik polimorfizm ve filogenetik iligkilerin belirlenmesi, verim-belirte¢
gen iligkilerinin belirlenmesi ve bu iligkilerin uygulamaya aktarilmast ile

hayvanciligin gelistirilmesi miimkiin olabilecektir.
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OZET

Bu c¢alismada, Sanliurfa yoresindeki kiigiikbas hayvanlarin filogenetik yapilar
molekiiler tekniklerle belirlenmeye calisilmigtir. Aragtirmanin hayvan materyalini,
Sanlrfa ve yoresinde yetistirilen Akkaraman ve Ivesi koyunlar ile Kil ve Kilis kegi
irklar1 olusturmustur. Koyun ve kecilerden genomik DNA izolasyonu ig¢in kil
ornekleri toplanmis ve tiim Orneklerden genomik DNA izole edilmistir. Koyun ve
ke¢i DNA 6rneklerinde mitokondriyal D-loop bolgesi, 12S rRNA ve Sitokrom b (Cyt
b) gen bolgelerini ¢ogaltmak icin gerekli ileri ve geri primerler tasarlanmigtir. Koyun
ve keci 12S rRNA, Cyt b ve D-loop gen bolgeleri polimeraz zincir reaksiyonu
teknigi ile cogaltilmistir. PZR {riinlerinin gen dizi bilgileri elde edilmistir.
Populasyonlar i¢in toplam bolge sayisi, G+C orani, polimorfik bolge sayist (S),
haplotip sayist (h), haplotip farklilig1 (Hg), niikleotid farklilig1 (), ortlama niikleotid

farklilig1 sayis1 (k) ve Tajima'nin D test istatistigi degerleri hesaplanmustir.

Koyun ve kegilerde filogenetik yapilarinin arastirilmasinda 12S rRNA, Cyt b
ve D-loop gen bolgelerindeki DNA polimorfizmine gore filogenetik analizler
yapilmistir. Temel filogenetik analizler; her bir irkta (Akkaraman, Ivesi, Kil, Kilis)
her bir gen bolgesi (12S, Cyt b, D-loop) bakimindan genetik iliskileri gostermek ve
haplotipleri belirlemek amaciyla UPGMA (Unweighted Pair Group Method with
Arithmetic mean) yontemine gore ve Kimura-2-parametre model kullanilarak
yapilmistir. Daha sonra, koyunlarda ve kecilerde ileri filogenetik analizler
Neighbour-Joining (NJ) yontemi ve Kimura-2-parametre+Gamma dagilis (K2P+T")
modeli kullanilarak yapilmistir. Nodlarin (aga¢ kollar1) giivenirliginin test

edilmesinde Bootstrap testi (1000 tekrarli) kullanilmistir.

Kil kegilerinde 12S rRNA gen dizisine gére DNA polimorfizmi; toplam bolge
sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip farkliligi,
niikleotid farkliligi, ortlama niikleotid farkliligi sayist (k) ve Tajimamin D test
istatistigi degerleri sirasiyla, 412, 0.422, 6, 7, 0.792+0.0287, 0.00273+0.00018, 1.125
ve -1,29330 olarak bulunmustur. Kilis kecilerinde ise bu degerler sirasiyla, 412,
0.421, 3, 4, 0.642+0.0405, 0.00188+0.00019, 0.775 ve -0,41395 olarak bulunmustur.
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Kil kegisi ve Kilis kecisi haplotipleri arasinda genetik uzakliklar 0.00243-0.00734

arasinda hesaplanmistir.

Kil kegilerinde sitokrom b (Cyt b) gen dizisine gore DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip
farklilig1, niikleotid farkliligi, ortlama niikleotid farklilig1 sayisi (k) ve Tajima'nin D
test istatistigi degerleri sirastyla, 653, 0.425, 7, 5, 0.450+0.0675, 0.00134+0.00037,
0.87500 ve -2.06208 olarak bulunmustur. Kilis kegilerinde ise bu degerler sirasiyla,
653, 0.423, 2, 2, 0.125+0.0749, 0.00038+0.00022, 0.25000 ve -1.49796 olarak
bulunmustur. Kil kecisi haplotipleri arasinda genetik uzakliklarin 0.00153-0.00772
arasinda, Kilis kecilerinde ise haplotipler arasinda genetik uzaklik degeri 0.00303

olarak hesaplanmistir.

Kil kegilerinde D-loop bolgesi dizisine gére DNA polimorfizmi; toplam bolge
sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip farkliligi,
niikleotid farkliligi, ortlama niikleotid farklilifi sayis1 (k) ve Tajimamin D test
istatistigi degerleri sirastyla, 585, 0.389, 55, 15, 0.992+0.0060, 0.01925+0.0009,
11.25833 ve -1.41546 olarak bulunmustur. Kilis kecilerinde ise bu degerler sirasiyla,
586, 0.391, 48, 16, 1.000+£0.0055, 0.01755+0.0008, 10.28333 ve -1.22268 olarak
bulunmustur. Kil kegisi haplotipleri arasinda genetik uzakliklar 0.00515-0.04655
arasinda, Kilis kegilerinde ise 0.00171-0.04834 arasinda hesaplanmistir. N-J
filogenetik agacta, KLO5/KS16 (%99), KL12/KS15 (%98), KS02/KS06 (%61) ve
KLO01/KS07 (%89) haplotiplerin birlikte kiimelendigi goriilmiistiir. Diger haplotipler
arasinda bootstrap test degerleri diisikk oldugundan (<%50) tam bir kiimelenme
goriilmemistir. Bu calismadaki haplotip dizileri ve 22 referans dizi (A, B, C, D, F ve
G soylar igin) ile birlikte olusturulan N-J filogenetik agacta, 31 haplotipin, 29’u A
soyunda (%83), 2’si (KL0O5 ve KS16) G soyunda (%95) yer almistir. Bununla
beraber Kil ve Kilis kegilerinde G soyunun varligi ilk kez bu calismada tespit

edilmistir.

Akkaraman koyunlarinda 12S rRNA gen dizisine gére DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip
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farklilig1, niikleotid farkliligi, ortlama niikleotid farklilig1 sayis1 (k) ve Tajima'nin D
test istatistigi degerleri sirasiyla, 716, 0.404, 5, 5, 0.725+0.044, 0.00208+0.00016,
1.492 ve -0.03316 olarak bulunmustur. ivesi koyunlarinda ise bu degerler sirasiyla,
716, 0.404, 4, 5, 0.750+0.035, 0.00212+0.00012, 1.517 ve 0.80766 olarak
bulunmustur. Akkaraman haplotipleri arasinda genetik uzakliklar 0.00140-0.00562,
Ivesi haplotipleri arasinda 0.00140-0.00421 olarak hesaplanmustir.

Akkaraman koyunlarinda sitokrom b (Cyt b) gen dizisine gére DNA
polimorfizmi; toplam bolge sayisi, G+C orani, polimorfik bolge sayisi, haplotip
sayisi, haplotip farkliligi, niikleotid farkliligi, ortlama niikleotid farklilig1 sayist (k)
ve Tajima'nin D test istatistigi degerleri sirasiyla, 578, 0.439, 16, 11, 0.908+0.0190,
0.00823+0.00039, 4.75833 ve -0.05194 olarak bulunmustur. ivesi koyunlarinda ise
bu degerler sirasiyla, 535, 0.441, 12, 8, 0.825+0.0268, 0.00701+0.00052, 3.75 ve
0.14114 olarak bulunmustur. Akkaraman haplotipleri arasinda genetik uzakliklar
0.00173-0.01940, 1ivesi haplotipleri arasinda ise 0.00187-0.0210 arasinda
hesaplanmistir. Bu caligmadaki haplotiplere ait diziler ile referans dizilerle (A, B, C,
D, ve E soylar) birlikte olusturulan N-J filogenetik agacta, bu ¢alismadaki 16
haplotipten, 6’s1 B soyunda (IVO1, AK13, AK09, IV06, AK16, IV05; %87 bootstrap
degeri), 1’1 A soyunda (IV12, %50 bootstrap degeri), 1’1 E soyunda (AKO04, %67
bootstrap degeri) 5’i C soyunda (AK12, AKO02, IV16, AKO1, IVO0S8, IV03; %47
bootstrap degeri) yer almig, AK06 ve IV13 farkli kiimelenmistir.

Akkaraman koyunlarinda D-loop boélgesi dizisine gére DNA polimorfizmi;
toplam bolge sayisi, G+C orani, polimorfik bolge sayisi, haplotip sayisi, haplotip
farklilig1, niikleotid farkliligi, ortlama niikleotid farklilig1 sayis1 (k) ve Tajima'nin D
test istatistigi degerleri sirasiyla, 629, 0.382, 50, 11, 0.958+0.009, 0.02936+0.00077,
18.40833 ve 0.93882 olarak bulunmustur. Ivesi koyunlarinda ise bu degerler
sirastyla, 629, 0,387, 58, 16, 1,000+0.0055, 0.03068+0.00054, 19.14167 ve 0.32602
olarak bulunmustur. Akkaraman haplotipleri arasinda genetik uzakliklar 0.00160-
0.04678 arasinda, Ivesilerde ise 0.00808-0.05252 olarak hesaplanmistir. Bu
calismadaki haplotiplere ait diziler ile referans dizilerle (A, B, C, D, ve E soylarn)
birlikte olusturulan N-J filogenetik agacta, bu ¢alismadaki 27 haplotipten, 9’u B
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soyunda (IV14, IV08, AK04, AK06, IV13, IV06, IV02, IV07, IV01; %99 bootstrap
degeri), 9’u A soyunda (IV16, AK07, AK15, IV12, IV09, IV05, IV03, IV11, AK14,
%88 bootstrap degeri), 7’si C soyunda (AKO02, IV04, AKO5, IV10, AK11, IV15,
AKO1, %41/99 bootstrap degeri) yer almistir. AK03 ve AKO09 ise birlikte diger
gruplardan ayrilmistir (%90 bootstrap degeri) ve sadece E grubu ile yakinlagmistir
(%73 bootstrap degeri). Benzer sekilde AK14 koyunu filogenetik agacta A grubuna
yakinlagmistir (%88 bootstrap degeri).

Sonug olarak, Sanlurfa yoresi Akkaraman ve Ivesi koyunlari ile Kil ve Kilis
kecilerinde; 12S rRNA, Sitokrom b, D-loop bolgesi gen dizileri belirlenmistir. Gen
dizi bilgilerine gore Akkaraman ve Ivesi koyunlar: ile Kil ve Kilis kegilerinde
mtDNA polimorfizmi, mtDNA haplotipleri ve haplogruplart (soylarini), haplotipler

ve yabani tiirler arasinda filogenetik iliskiler belirlenmistir
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SUMMARY

In this research, determination of phylogenetic tree of sheep and goats in
Sanliurfa province using molecular techniques was the main goal. White Karaman
and Awassi sheep breed, and Kilis and Hair goat breeds raised in Sanliurfa province
were used as the animal materials. Fleece and hair samples were collected for
genomic DNA isolation in sheep and goats, and genomic DNAs were isolated in all
the samples. In DNA samples, necessary forward and reverse primers were designed
to amplify mitochondrial D-loop, 12S rRNA and Cytochrome b (Cyt b) gene region.
Mitochondrial D-loop, 12S rRNA and Cyt b gene region were amplified by applying
polymerase chain reaction (PCR) technique, and gene sequence information of PCR
products were obtained. The rate of G+C, number of polymorphic site (S), number of
haplotypes (h), haplotype diversity (Hq), nucleotide diversity (m), average number of
nucleotide diversity (k), Tajima’s D-test statistic values and total number of region

for all populations were calculated.

Phylogenetic analyses based on DNA polymorphism in 12S rRNA, Cyt b and
D-loop gene region were performed to research the phylogenetic structure in sheep
and goats. In primary phylogenetic analyses; UPGMA (Un-weighted Pair Group
Method with Arithmetic mean) method and Kimura-2-parameter model were used in
order to show the genetic relationship in each breed (White Karaman and Awassi
sheep, Hair and Kilis goats) and in each gene region (12S, Cyt b, D-loop) and to
determine haplotypes. Then, the more detailed analyses were carried out using
Neighbour-Joining (NJ) method and Kimura-2-parameter+Gamma distribution
(K2P+I") model. Bootstrapping test (1000 permutation) was used to test the
reliability of the Nods.

In Hair goats, DNA polymorphism based on 12S rRNA gene sequence, total
number of site, the rate of G+C, number of polymorphic site, number of haplotype,
haplotype diversity, nucleotide diversity, average number of nucleotide diversity (k)

and Tajima’s D-test statistic values were found to be 412, 0.422, 6, 7, 0.7924+0.0287,
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0.00273+0.00018, 1.125 and -1,29330, respectively. These values, in Kilis goats,
were 412, 0.421, 3, 4, 0.642+0.0405, 0.00188+0.00019, 0.775 and -0.41395,
respectively. Genetic distance between Hair and Kilis goats ranged from 0.00243 to

0.00734.

In Hair goats, DNA polymorphism based on Cyt b gene sequence, total number
of site, the rate of G+C, number of polymorphic site, number of haplotype, haplotype
diversity, nucleotide diversity, average number of nucleotide diversity (k) and
Tajima’s D-test statistic values were found to be 653, 0.425, 7, 5, 0.450+0.0675,
0.00134+0.00037, 0.87500 and -2.06208, respectively. These values, in Kilis goats,
were 653, 0.423, 2, 2, 0.125+0.0749, 0.00038+0.00022, 0.25000 and -1.49796,
respectively. In Hair goats, genetic distance between haplotypes ranged from

0.00153-0.00772. These values, in Kilis goats, were 0.00303.

In Hair goats, DNA polymorphism based on D-loop sequence, total number of
site, the rate of G+C, number of polymorphic site, number of haplotype, haplotype
diversity, nucleotide diversity, average number of nucleotide diversity (k) and
Tajima’s D-test statistic values were found to be 585, 0.389, 55, 15, 0.992+0.0060,
0.01925+0.0009, 11.25833 and -1.41546 respectively. These values, in Kilis goats,
were 586, 0.391, 48, 16, 1.000+0.0055, 0.01755+0.0008, 10.28333 and -1.22268,
respectively. In Hair goats, genetic distance between haplotypes ranged from
0.00515-0.04655. These values, in Kilis goats, ranged from 0.00171-0.04834. N-J
phylogenetic tree formed in this research using haplotype sequences and 22 reference
sequences (for A, B, C, D, F and G lineages), 29 haplotypes of 31 haplotypes were in
A lineage (%83), and 2 haplotypes (KL05 and KS16) were in G lineage (%95). In
addition, the existence of G lineage in Hair and Kilis goats was determined first in

this research.

In White Karaman sheeps, DNA polymorphism based on 12S rRNA gene
sequence, total number of site, the rate of G+C, number of polymorphic site, number
of haplotype, haplotype diversity, nucleotide diversity, average number of nucleotide

diversity (k) and Tajima’s D-test statistic values were found to be 716, 0.404, 5, 5,
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0.725+0.044, 0.00208+0.00016, 1.492 and -0.03316 respectively. These values, in
Awassi sheeps, were 716, 0.404, 4, 5, 0.750+0.035, 0.00212+0.00012, 1.517 and
0.80766, respectively. In White Karaman haplotypes, genetic distance between
haplotypes ranged from 0.00140-0.00562. These values, in Awassi haplotypes,
ranged from 0.00140-0.00421.

In White Karaman sheeps, DNA polymorphism based on Cyt b gene sequence,
total number of site, the rate of G+C, number of polymorphic site, number of
haplotype, haplotype diversity, nucleotide diversity, average number of nucleotide
diversity (k) and Tajima’s D-test statistic values were found to be 578, 0.439, 16, 11,
0.908+0.0190, 0.00823+0.00039, 4.75833 and -0.05194, respectively. These values,
in Awassi sheeps, were 535, 0.441, 12, 8, 0.825+0.0268, 0.00701+£0.00052, 3.75 and
0.14114, respectively. In White Karaman haplotypes, genetic distance between
haplotypes ranged from 0.00173-0.01940. These values, in Awassi haplotypes,
ranged from 0.00187-0.0210. N-J phylogenetic tree formed in this research using
haplotype sequences and reference sequences ( for A, B, C, D and E lineage), 6
haplotypes (IVO1, AK13, AK09, IV06, AK16, IV0S5; Bootstrap value of %87) out of
16 haplotypes were in B lineage, 1 haplotype (IV12; Bootstrap value of %50) were
in A lineage, 1 haplotype (AKO04; Bootstrap value of %67) were in E lineage, 5
haplotypes (AK12, AK02, IV16, AKO1, IV0S8, and IV03; Bootstrap value of %47)
were in C lineage, and AKO06 and IV 13 were in different group.

In White Karaman sheeps, DNA polymorphism based on D-loop sequence,
total number of site, the rate of G+C, number of polymorphic site, number of
haplotype, haplotype diversity, nucleotide diversity, average number of nucleotide
diversity (k) and Tajima’s D-test statistic values were found to be 629, 0.382, 50, 11,
0.958+0.009, 0.02936+0.00077, 18.40833 and 0.93882, respectively. These values,
in Awassi sheeps, were 629, 0,387, 58, 16, 1,000+£0.0055, 0.03068+0.00054,
19.14167 and 0.32602, respectively. In White Karaman haplotypes, genetic distance
between haplotypes ranged from 0.00160-0.04678. These values, in Awassi
haplotypes, ranged from 0.00808-0.05252. N-J phylogenetic tree formed in this

research using haplotype sequences and reference sequences ( for A, B, C, D and E

127



lineage), 9 haplotypes (IV14, IV08, AK04, AKO06, IV13, IV06, IV02, IV07, IVOI;
Bootstrap value of %99) out of 27 haplotypes were in B lineage, 9 haplotypes (IV16,
AKO07, AK15,1V12, IV09, IV05, IV03, IV11, AK14; Bootstrap value of %88) were
in A lineage, 7 haplotypes (AKO02, 1V04, AKO5, IV10, AKI11, IV15, AKOI;
Bootstrap value of %41/99) were in C lineage. AK03 and AK09 were in different
group (Bootstrap value of %90), and they were closer to E lineage (Bootstrap value
of %73). Similarly, AK14 sheep in phylogenetic tree were closer to A lineage
(Bootstrap value of %88).

In conclusion, in White Karaman and Awassi sheep, and Hair and Kilis goats
raised in Sanlurfa province; gene sequences of 12S rRNA, Cytochrome b, D-loop
regions were determined. Based on gene sequences information, in White Karaman
and Awassi sheep and Hair and Kilis goats, the phylogenetic relationship among
mtDNA polymorphism, mtDNA haplotypes and haplogroups, haplotypes and wild

strains.
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EK 1. Kil Kegisi

Kil Kegisi

Bilimsel Adi

Capra hircus

Genel ve Morfolojik
Ozellikleri

Tirkiye’de en yaygin olarak yetistiriciligi yapilan keci irkidir. Halk
arasinda “Kara Keci” olarak da bilinir. Tiim bélgelere yayilmis olmakla
birlikte, denize yakin ormanlik, c¢alilik bdlgelere yaygin olarak
bulunmaktadir. Fundalik ve makiliklerden iyi faydalanabilen, meyilli ve
kayalik arazilere iyi tirmanabilen ve sert iklime dayanikl bir irktir.

Renk genellikle siyahtir. Gri tonlar1 ile kahverengi ve alacalara da
rastlanir.Viicudu orten killar kisa yada uzun olabilmektedir.Derileri de
koyu renklidir.Hem kegiler hem de tekeler biiyiik cogunlukla
boynuzludur.Tekelerde boynuzlar olduk¢a gelismistir. Kil Kegilerinde
viicut saglam ve dayaniklidir.Bas orta biiyiikliikte ve diizgiin profile
sahiptir. Genis bir varyasyon goriilmekle birlikte genellikle iri ve sarkik
kulaklidirlar. Ancak daha kisa kulaklilara da rastlanir. Kil Kegilerinde
her iki cinsiyette de sakal vardir.Kiipeli olanlarina pek

rastlanmaz. Viicudu kaplayan kil 6rtiisii iistte kaba ve uzun ortiicti killar
,altta ise ince yumusak alt killardan olusur.ilkbaharda taranarak
toplanabilen bu ince alt killar “Kasmir Y{inii” tipindedir.

Dagilim Alani Ege ve Akdeniz Bolgesi sahil kusagi, Marmara Bolgesi, Giineydogu,
Dogu ve i¢ Anadolu Bélgesi
Diger Aciklamalar Siit, et ve kili i¢in yetistirilir.

Kaynak: http://www.turkhaygen.gov.tr
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EK 2. Kilis Kegisi

Irk

Kilis Kegisi

Bilimsel Adi

Capra hircus

Genel ve Morfolojik
Ozellikleri

e Renk: Genelde siyah ve kahverengidir. Alacali olanlara da
rastlanir.

e Boynuz: Erkekler kalin kuvvetli ve uzun boynuzludurlar.
Boynuzsuzlara da rastlanir.

e Dis Yap1 Ozellikleri: Kulaklar uzun ve sarkiktir.

Dagilim Alani

Gaziantep, Kilis, Urfa ve Hatay c¢evresinde yaygin olarak
yetigtirilmektedir.

Diger Agiklamalar

Kilis kegileri siit¢ii ik kabul edilmektedirler. Kil rengini kil kegisinden,
gelismis meme yapist ve siitcli goriiniimiinii ise genotiplerdeki Halep
kecilerinden almaktadir.

Kaynak: http://www.turkhaygen.gov.tr
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EK 3. Akkaraman Koyunu

Irk
Akkaraman
Bilimsel Adi Ovis aries
Genel ve Morfolojik e Viicut Rengi: Beyazdir. Agiz, burun, goz etrafi ve ayaklar
Ozellikleri iizerinde siyah lekeler.
e Boynuz Durumu: Koglarin ¢ogu boynuzlu, koyunlar ise
genellikle boynuzsuzdur.
e  Kuyruk Yapisi: Ug parcali, yuvarlak yapili ve *S’ harfi
goriinimliidiir. Agirhig: 4-6 kg’dir
e Yapag Tipi: Kaba-karisik yapag tipi
Diger Dis Ozellikleri: Bas, boyun alt1 ve bacaklar ¢iplaktir.
Genel olarak orta ciisseli bir irktir. Cidago yiiksekligi ortalama
65 cm civari. Bas kiiciik, diiz yada hafif dig biikkeydir. Kulaklar
sarkiktir.
Dagilim Alani Batida Eskischir ve Kiitahya’dan baglayarak, doguda Sivas dahil Orta
Anadolu’da ve Karadeniz ile Akdeniz bolgelerinin Orta Anadolu’ya
yakin yoreleri

Kaynak: http://www.turkhaygen.gov.tr
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EK 4. Ivesi Koyunu

Irk

ivesi

Bilimsel Adi

Ovis aries

Genel ve Morfolojik
Ozellikleri

Viicut Rengi: Beyaz yapagi ile ortiiliidiir. Bas, boyun ve
ayaklar kahverengi, kirli sar1 veya siyah renkte olabilir. Ancak
yaygin renk kahverengidir.

Boynuz Durumu: Koglarin ¢ogu spiral boynuzludur. Koyunlar
ise genellikle boynuzsuzdur.

Kuyruk Yapist: Tek parca, yuvarlakca, u¢ kismi yukariya
dogru kivrik Akkaramana oranla daha kisa ve genistir.

Yapa@ Tipi: Kaba-karigik yapag: tipi. Yerli irklarimiz igindeki
en kaba yapagiya sahip irklardandir.

Diger Dis Ozellikleri: Bas, disa dogru cikintihdir. (Kog
burunluluk hakim) Kulaklar uzun ve sarkiktir. En iri yerli
irklarimizdandir. Koyunlarinin ortalama cidago yiiksekligi 65-
68 cm’dir.

Dagilim Alani Gaziantep, Sanlwurfa ve Hatay illerinde, daha ¢ok Suriye smir
boylarinda, al¢ak ve ¢dl karakteri gdsteren kurak ovalarda yetistirilir.
Diger Aciklamalar

Kaynak: http://www.turkhaygen.gov.tr
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EK 5. Kil kegisi 12S rRNA geni DNA dizi bilgileri

10 20 30 40 50 60

e e e e e T
NC 005044 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO1 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL04 AGCGCACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL13 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL12 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCCACGGGAGACAGCAGT
KL11 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL16 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL0O9 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL14 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO6 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO3 AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO7 AGCACACATCTTIGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO08 AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO5 AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KLO02 AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL15 AGCACACATCTIGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
KL10 AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
Clustal Consensus * k% * Kk Kk ok ok kK khkkhkhkkhkhkkhkhkhkkhkhkkhhkkhkhkhkhkhkkhhkkhhhkkhkkhhkkhkkx * Kk ok ok ok ok ok ok ok ok ok ok ok ok
70 80 90 100 110 120

e e e e e T
NC 005044 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO1 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL04 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL13 GACAAAAATTAAGCTATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL12 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL11l GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL16 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL0O9 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL14 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO6 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO3 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO7 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO8 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KLO5 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL02 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL15 GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
KL10 GACAGAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
Clustal Consensus * k% Kk * Kk Kk ok Kk k ok kK khkkhkhkkhhkkhkhkhkhkhkkhhkkhhkhkhkhkkhkhkkhhkhkhkhkhkhkkhkhkkhkhhkkhkkhkhkkhhkkhhkkkk
130 140 150 160 170 180

e e T
NC 005044 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO1 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL04 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL13 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAARAC
KL12 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL11 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL16 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL09 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL14 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO6 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO3 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO7 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO8 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO5 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KLO2 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL15 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
KL10 CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC

Clustal CONSENSUS **X**kkkkkk Ak A kA kA kAKX KA KA KA KA KA KA KA KA KA KA KA KA KA KA KA kA kA kk Kk kKK
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NC 005044
KLO1

KLO4

KL13

KL12

KL11

KL16

KL09

KL14

KLO6

KLO3

KLO7

KLO08

KLO5

KLO2

KL15

KL10
Clustal Consensus

NC 005044
KLO1
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KL16
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KLO7
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KL15
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Clustal Consensus

NC_005044
KLO1

KL04

KL13

KL12

KL11

KL16

KL09

KL14

KLO6

KLO3

KLO7

KL08

KLO5

KLO2

KL15

KL10
Clustal Consensus

190 200 210 220 230 240
e e e e T
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT

R T Tt R

250 260 270 280 290 300
T e T I O I e e
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAAATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC

Kk khkhkhhhkhhhk Fhhhhhkhdhhhkhkhdhh Ak kA hdhh kA hkh kA h kA hkh kA dkhkkhkkh*x*

310 320 330 340 350 360
e e e I
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA

R T L R
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NC 005044
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Clustal Consensus

370 380 390 400 410
e e e T I I e
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGC
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG

KAk khk kA hh Ak hk Ak kA hd A d Ak kA d A A A h A A I A KA I I A FA KR AF A KA KK KK KK KK
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EK 6. Kil kegisi Cyt b geni DNA dizi bilgileri

190 200 210 220 230 240
e e e e T
NC 005044 ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
KL02 GAGATGTAAATTATGGCTGAATCATCCGA
KL04 GAGATGTAAATTATGGCTGAATCATCCGA
KLO7 GAGATGTAAATTATGGCTGAATCATCCGA
KL11 GAGATGTAAATTATGGCTGAATCATCCGA
KLO1 GAGATGTAAATTATGGCTGAATCATCCGA
KL14 GAGATGTAAATTATGGCTGAATCATCCGA
KLO03 GAGATGTAAATTATGGCTGAATCATCCGA
KLO6 GAGATGTAAATTATGGCTGAATCATCCGA
KL10 GAGATGTAAATTATGGCTGAATCATCCGA
KL15 GAGATGTAAATTATGGCTGAATCATCCGA
KL16 GAGATGTAAATTATGGCTGAATCATCCGA
KL12 GAGATGTAAATTATGGCTGAATCATCCGA
KLO9 GAGATGTAAATTATGGCTGAATCATCCGA
KLO5 GAGATGTAAATTATGGCTGAATCATCCGA
KL13 GAGATGTAAATTATGGCTGAATCATCCGA
KL08 GAGATGTAAATTATGGCTGAATCATCCGA
Clustal Consensus khkkhkkhkhkkhkhkhkkhkhkkhkhkkhkhkhkhkhkkhkhkkhhkkkhhkkhxkx
250 260 270 280 290 300
e e e
NC 005044 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL02 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL04 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO7 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL11 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO1 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL14 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO03 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO6 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL10 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL15 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL16 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL12 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO9 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KLO5 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL13 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
KL08 TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
Clustal Consensus K hkhkkhkhkhkhkhkhkhkkhhkkhkhhkhkhkhhhkhhkhkhhkhkhkhhkhkhhkhkhkhkhkhkhhkhkkdkhhkhkhkhkhkhhkkhhhkkhhkkkkkk*k
310 320 330 340 350 360
B e e L T T I O e e
NC 005044 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL02 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL04 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KLO7 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL11 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KLO1 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL14 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL03 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KLO6 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL10 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL15 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL16 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL12 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL09 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL05 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL13 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
KL08 GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
Clustal Consensus HRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk
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NC_005044
KLO2

KL04

KLO7

KL11

KLO1

KL14

KLO03

KLO6

KL10

KL15

KL16

KL12

KLO9

KLOS5

KL13

KL08
Clustal Consensus

370 380 390 400 410 420
e e e I
CTCGCAACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT

Kk hkhkk Fhkhhhhhdhh Ak kA hdhh Ak kA hdhh Ak Ak kA h A h kA h kA d Ak khd A dhkhkhkh*x*

430 440 450 460 470 480
e e I
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTG
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTTATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA

KAk hkhkkhhhkhhkhhhd HhhkhhhdhhhAhhAhdhhhkhhkh kA dhAh Ak kA d A h Ak dhdhhxhxx**

490 500 510 520 530 540
e e e e I
GTCGAATGAATCTGAGGGGGGTTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC

KAk khkkhhhkhhkhhkhdhhhhhkh Ahhhhhdhhhkhdkhdhh Ak dkh kA hkkhkh kA hkhkkhkh*x*
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TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTTTTCCTC

R T T o R S L TR

610 620 630 640 650 660
e e e e ) I
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT

R T L

670 680 690 700 710 720
D T T T T
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATACTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA

KAk khkkhhhkh Ak khhhh Ak kA hdhh Ak dkhdhhhkhdkhd A x Fhdhhkhkhdhhkhkkhkrkx*
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e e e e I
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT

R T L R R

790 800 810 820 830 840
O T I Y I e e
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC

R T R R R

850 860 870 880 890 900
B S e e e I I T |
CTACGATCAATCCCCAACAAACTAGGAGGAGTCCTAGCCCTAGTCCTCTCAATCCTAATC
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCAATCCCCAACAAACTA
CTACGATCGATCCCCAACAAACTA
CTACGATCAATICCTAACAAACTA

Kk khkkhkkk KKk kK Krkkkkk kKK
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e e e e I
TATCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGTATGTACATTACAT

TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGCATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGCATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATATACATTACAT

Ak hkhkhkhkhk Ak kA hkhkhkh Ak A hkhkhkh Ak kA hkhkhkh Ak hkhkhkh bk hkhkhkhkhkh *k hhkkhkhkhxk

370 380 390 400 410 420
e e e e T T
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGCACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTATGTACATAATATTAATGTAACAAGGACATAATATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAATATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAGGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATATCTACTTATATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCACGTGTATGTACATAATATTAATGTAACAAGGACATGGTATGTAT

* kK ok ok ok ok ok ok ok ok ok ok ok ok ok * * Kk hkhkkhkkhkkhkhkhhkkhkkhkh Kkhkkkk* * Kk K Kk k ok ok

430 440 450 460 470 480
e T e I
ATAGTACATTAAACGATTTICCACATGCATATTAAGGACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGCACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTCCCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGCACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGGACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGGACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTGAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGCACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGCACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAGCGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGCACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAAGACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTATATTAGTATTAATGTAAT

Ak khkhkhkhhkhkhhkhhhkhkhkhk hhkhkhkhkhkhkkkhkhkhrk Kk kk hhk khkkkhkkrkkkAkkk Kk
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e e
AAGGACATAGTATGIATATIGTACATTAAACGATCTTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGCATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATCGTACATTAAACGATITICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATITICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTTICCTICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATCGTACATTAAACGATTTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTICCTICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGIATATIGTACATTAAACGATCTICCTICATGCATATAAGCATGTATA
AAGGACATAATATGIATATIGTACATTAAACGATCTTICCICATGCATATAAGCATGTATA
AAGGACATAATATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAACATGIATATCGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
GAGGACATAGTATGTATATCGTACATTAAACGATCTTCCCCATGCATATAAGCATGTATA
AAAGACATAATATGIATATCGTACATTAAACGATCTCCCCCATGCATATAAGCATGTACA

* Kk k Kk ok ko kK Kkhkkk Khkhkhkhkkhkrkhhkhkdrkh Kk Kkk KhrAkhkkhk Ak Ak A hkk Ak Ak k ¥

550 560 570 580 590 600
e e e I
ATATTTCTATCGGCAGTACATAGTACATITTACTGCATATTCGTACATGGCACATAGGGT
ATATTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGGGT
ATGTTTCTATCGGCAGTACATAGTACATTCTACTGCATATTCGTACATGGCACATAGAGT
ATATTTCTATCGGCAGTACATAGTACATITTACTGCATATTCGTACATGGCACATAGAGT
ATATTTCTATCGGCAGTACATAGTACATICTACTGCATATTCGTACATGGCACATAGAGT
ATATTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGGGT
ATGCTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATITTACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATITTACTGCATATTCGTACATGGCACATAGAGT
ATGTTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATITTACTGCATATTCGTACATGGCACATAGAGT
ATGTTTCTATCGACAGTACATAGTACATCTTACTGCATATTCGTACATGGCACATAGAGT
ATATTTCTATCGACAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGT
ACGCTTCTATCGACAGTACATAGTACATTTTACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATGGTACATITTACTGCATATTCGTACATGGCACATARAAGT
ATATCTCTATCGACAGTACATGGTACATICTACTGIATATTCGTACATAGCACATAGAGT

* Kk khkkhkKk Khhkhkkhkhkrkk Kkkhkk kK Kk khkk Khkhhkhkhkkkhkkk KKk xkKkkKk* * %

610 620 630 640 650 660
e e e e T I I
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGTCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGTCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGTCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGICAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCATTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGCCAGCATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCTTGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTCGACCATG

Kk khkkhkhhkhhkhhkhd Hhk Khkhhkhhhhkhdkhhhkhhkh* hhkhkhdrhhkrhdkhdrhx *hkkrkx*
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NC_ 005044
KL11

KLO1

KL13

KLO6

KL10

KLO2

KL04

KL03

KLO9

KL15

KL16

KL08

KL14

KLO7

KL12

KLO05
Clustal Consensus

NC 005044
KL11

KLO1

KL13

KLO6

KL10

KLO2

KL04

KL03

KLO9

KL15

KL16

KL08

KL14

KLO7

KL12

KLO05
Clustal Consensus

NC_005044
KL11

KLO1

KL13

KLO6

KL10

KLO2

KL04

KL03

KLO9

KL15

KL16

KL08

KL14

KLO7

KL12

KLO05
Clustal Consensus

670 680 690 700 710 720
e e e e I
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTCGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTGAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAATCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC

Kk khkhkhhhkhkx Khkhkhhhhkhdhhkh hhkhdkhhhkhdkhdhhhkhdkhdhhrkhdkh kA hkkhkhdx K%

730 740 750 760 770 780
e e e e T I
CGTGGGGGTCGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAATTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAATTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
TGTGGGGGTIGCTATTTAATGAATTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAATTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTAGCTATTTAATGAACTTTATCAAACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTIGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT

Kk khkkhh Kk Khhkhdhhhhhhdh *Ahhkhkhkh hhkhkhhrhhkhdkhdrhdkhdhdrhxhxx**

790 800 810 820 830 840
e e e e I
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAGTGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAGTGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACT-TTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGGCTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGGCTAAT

Kk khkkhhhkhhkhhkhdhkhhhkh *k Hhhkhkhdhhhhdkhdhhhkhdkhdhhkkhkhdrkx **k Hrkkx*
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850 860 870 880 890 900
T e e e e I I

NC 005044 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTTAATTTTCGGGGA
KL11 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO1 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL13 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO6 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL10 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL02 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL04 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO3 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO9 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL15 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL16 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO8 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL14 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO7 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KL12 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KLO5 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT

Clustal Consensus dhkhkkrkhkhhhhhkhkrrhkhhhhkhkhkrrhhhhhkhkdkxhkhhhkhkhkxrhkhkhkkkx*
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Ek 8. Kilis kegisi 12S rRNA geni DNA dizi bilgileri

NC 005044
KS01

KS02

KS14

KS16

KS13

KS12

KS06

KS04

KsS08

KS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

NC 005044
KS01

KS02

KsSl1l4

KS1l6

KS13

KS12

KS06

KS04

KsS08

KS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

NC 005044
KS01

KsS02

KsS1l4

KS1l6

KS13

KS12

KS06

KS04

KsS08

KS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

10 20 30 40 50 60
O T e e O I
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTCGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTIGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTTGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT
AGCACACATCTIGTAGCTTACAACGCCTCGCTTAACCACACCCCTACGGGAGACAGCAGT

KA KKK I I AKIAK’ A A A A A KA A A A A A KA A I A KA KA A I A KA KA A I A KA KA K I A KA KA KK A KA K

70 80 90 100 110 120
T e O e I
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT
GACAAAAATTAAGCTATAAACGAAAGTTTGACTAAGCCATGTTGACCAGGGTTGGTAAAT

KA KKK I KA KA KK IF AR A A A A A AR KA A I A KA KA A I A KA KA A I A KA KA K I A KA KA KK A KA K

130 140 150 160 170 180
O e e e e I
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC
CTCGTGCCAGCCACCGCGGTCATACGATTAACCCAAGCTAACAGGAATACGGCGTAAAAC

T R o R o R T
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NC 005044
Ks01

Ks02

KS14

KSl6

KS13

KS12

KS06

Ks04

Ks08

KS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

NC 005044
Ks01

KS02

KS14

KSl6

KS13

KS12

KS06

Ks04

Ks08

KsS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

NC_005044
KsO01

KS02

KS14

KSl6

KS13

KS12

KS06

Ks04

Ks08

KsS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

190 200 210 220 230 240
e e e e I
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT
GTGTTAAAGCACTACATCAAATAGAGTTAAATTCTAATTAAACTGTAAAAAGCCATAATT

R R T T L R R R

250 260 270 280 290 300
T e e I Y I e e
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC
ACAACAAAAATAGATGACGAAAGTAACCCTACTGCAGCTGATACACTATAGCTAAGACCC

R T R R 3

310 320 330 340 350 360
B S e T I I I |
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAAAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA
AAACTGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTACAGAAACAAA

R T R T S R R TR
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NC 005044
Ks01

Ks02

KS14

KSl6

KS13

KS12

KS06

Ks04

Ks08

KS03

KS05

KS07

KS09

KS10

KS11

KS15
Clustal Consensus

370 380 390 400 410
D e e e T I I e
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGC
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG
ATTATTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCG

B o R I S T
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EK 9. Kilis kegisi Cyt b geni DNA dizi bilgileri

NC 005044
KS15

KS16

KS14

KS13

KS12

KS11

KS10

KS09

Ks08

KS07

KS06

KS05

KS03

Ks02

Ks01

KsS04
Clustal Consensus

NC 005044
KS15

KS16

KS14

KS13

KS12

KS11

KS10

KS09

Ks08

KS07

KS06

KS05

KS03

KS02

KSO01

KsS04
Clustal Consensus

NC 005044
KS15

KS16

KS14

KS13

KS12

KS11

KS10

KS09

KsS08

KS07

KS06

KS05

KsS03

KS02

KS01

KsS04
Clustal Consensus

130 140 150 160 170 180
e e e e T
CTAATCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATA

CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA
CAATACACTATACATCCGACACAATA

kK k ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

190 200 210 220 230 240
e e T e I
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA
ACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGA

R R R e R R

250 260 270 280 290 300
L e e T
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
TACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGA
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e e e e I
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG
GGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTG

R T T L L

370 380 390 400 410 420
T T e I Y I e e
CTCGCAACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT
CTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTT

Kk hkhkk Fhkhhhhhdhh Ak kA hdhh Ak kA hdhh Ak Ak kA h A h kA h kA d Ak khd A dhkhkhkh*x*

430 440 450 460 470 480
e e e e I
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA
TGAGGGGCAACAGTTATCACTAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA

KAk khkkhdhhkhhkhhkhd hhhhhdhhhkhdkhdhhhkh kA hdhhhAhdkh kA h kA hkh kA hrkhkhkkhkx*
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490 500 510 520 530 540
e e T e T I
GTCGAATGAATCTGAGGGGGGTTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC
GTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAGCCACTCTCACCCGATTCTTCGCC

KAk khkkhhhkhhkhhkhdhhhhhkh Ahhhhhdhhhkhdkhdhh Ak dkh kA hkkhkh kA hkhkkhkh*x*

550 560 570 580 590 600
e e e e )
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTCTTCCTC
TTCCACTTTATCCTCCCATTCATCATCACAGCCCTCGCCATAGTCCACCTGCTTTTCCTC

R T T o R S L TR

610 620 630 640 650 660
e e e e ) I
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT
CACGAAACAGGATCGAACAACCCCACAGGAATTCCATCAGACACAGATAAAATCCCATTT

R T T L
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670 680 690 700 710 720
e e e e I
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA
CACCCTTACTACACCATTAAAGATATCTTAGGCGCCATGCTACTAATTCTTGTTCTAATA

R T T R R

730 740 750 760 770 780
T e e I O I e e
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT
TTACTAGTACTATTCACACCCGACCTACTCGGAGACCCAGACAACTATATCCCAGCAAAT

R T R O

790 800 810 820 830 840
B e e I I I I |
CCACTCAATACACCCCCTCACATTAAACCTGAGTGGTATTTCCTATTTGCATACGCAATC
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG
CCACTCAATACACCCCCTCACATTAAACCTGAGTG

KA KA K KA KA K AKKRAKI A KA KK KKK KA KKK KKK A KKK
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e e e e I
TATCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGTATGTACATTACAT

TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGCATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGCATGTACATTACAT
TCTACCCTACACATATGCAGTACTAATCCAGCATAAACGTAATGIATATACATTACAT

Ak hkhkhkhkhk Ak kA hkhkhkh Ak A hkhkhkh Ak kA hkhkhkh Ak hkhkhkh bk hkhkhkhkhkh *k hhkkhkhkhxk

370 380 390 400 410 420
e e e T I
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGCACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGCACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTCATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGCACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATIGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATIGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAATATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATIGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTTATGATCTACTTCATIGTGTACGTACATAATATTAATGTAACAAGGACATAATATGTAT
TTIATGATCTACTTCAIGTGTACGTACATAATATTAATGTAACAAGGACATAATATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAGGGACATAGTATGTAT
TTTATGATCTACTTCATGTGTACGTACATAATATTAATGTAACAGGGACATAATATGTAT
TTTATGATCTACTTCATIGTGTACGTACATAATATTAATGTAACAAGGACATAGTATGTAT
TTIATGATCTACTTCACGTGTATGTACATAATATTAATGTAACAAGGACATGGTATGTAT

Kk hkhkkhkhkhkhkhkhhkh hhkhk K Ahkhhkhkhkhkhhkhhhhhkhkhhkhkh K*khkxk * Kk K Kk k kK

430 440 450 460 470 480
e e e e I
ATAGTACATTAAACGATTTICCACATGCATATTAAGGACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTCCCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTCCCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAGCGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTCCCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTACATCAGTATTAATGTAAT
ATAGTACATTAAACGATTTICCACATGCATATTAAGAACGTATATTAGTATTAATGTAAT

Ak khkhkhkhkhkhhkhhkhkhk Ak hkhk hrhkhhkhkhkhkhkkhkkkk* kkkk hk kkkkkkkkkkkkkk
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490 500 510 520 530 540
e e T e T I
AAGGACATAGTATGTATATTGTACATTAAACGATCTTCCTICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCCCATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCCCATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCCCATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTTICCTICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATITICCTICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATITTCCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATCGTACATTAAACGATTTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATACTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTICCCCATGCATATAAGCATGTATA
AAGGACATAGTATGTATATTGTACATTAAACGATCTTCCICATGCATATAAGCACGTATA
AAGGACATAATATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
AAGGACATAATATGTATATTGTACATTAAACGATCTICCICATGCATATAAGCATGTATA
GAGGACATAGTATGTATATCGTACATTAAACGATCTTCCCCATGCATATAAGCATGTATA
AAAGACATAATATGTATATCGTACATTAAACGATCTCCCCCATGCATATAAGCATGTACA

* kkkkkhk Kk kKkk kKK Kk khkkhkkhkhhkhhkh* * **k Fhkhkkhkhkkrhkkhkkk *Kk* *

550 560 570 580 590 600
T e e I
ATATTTCTATCGGCAGTACATAGTACATTTITACTGCATATTCGTACATGGCACATAGGGT
ATGCTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATTGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATACTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGGGT
ATACTTCTATCGACAGTACATAGTACATTCTACTGCATATTCGTACATGGCACATAGAGT
ATGTTTCTATCGACAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGACAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGTTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGTTTCTATCGACAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCCATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTCCTATCGACAGTACATAGTACATTTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGTCTCTATCGGCAGTACATAGTACATTITACTGCATATTCGTACATGGCACATAGAGT
ATGCTTCTATCGGCAGTACATGGTACATTITACTGCATATTCGTACATGGCACATARAAGT
ATATCTCIATTGACAGTACATGGTACATTCTACTGIATATTCGTACATAGCACATAGAGT

* % * kk ok kkkkkhkkhk KAhkkhkkhkk hhkhkkk Ahkkhkk Ak AhkkhkKk KAk Kk kK * %

610 620 630 640 650 660
S e e e e e I I
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATICITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCATTAGATCACGAGCTTGTTGACCATG
CAAATCCATCCITGTCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATCCITGTCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCITGICAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTIGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTCCTGCCAACATGCGTATCCCGTCCATTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCCTGCCAACATGCGTATCCTGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATTCCTGICAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTIGACCATG
CAAATCCATTCITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTTGACCATG
CAAATCCATTICITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTIGACCATG
CAAATCCATICITGCCAACATGCGTATCCCGTCCACTAGATCACGAGCTTGTCGACCATG

Kk khkkhkkhhkkh Kk Khhk hhkhhkhdhhhhhkhd x Khkkhk Hhhhkhdrhrhdkhdrhx *hkkrkx*
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670 680 690 700 710 720
e e e I
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTCGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATCAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAACCAGCAACCCGCTTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC
CCGCGTGAAATCAGCAACCCGCTIGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAAC

Kk khkkhhhkhkx Khhhkhhhhkhdhkhkh hhkhdkhhhkhdkhdhh Ak khdhhkrkhdkh kA hkhkkh* ***

730 740 750 760 770 780
e e e I
CGTGGGGGTCGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAATTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTTGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT
CGTGGGGGTIGCTATTTAATGAACTTTATCAGACATCTGGTTCTTTCTTCAGGGCCATCT

Kk khkhkhhhkh hhkhdhhhhkhhkhdhhkh hhkhdhhhkhdkhdhhhkhdkhdhhkkhkh kA hkkkhkkh*x*

790 800 810 820 830 840
e e e e e I
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTTICCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTTCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGACTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGGCTAAT
CACCTAAAATCGCCCACTCTTCCCTCTTAAATAAGACATCTCGATGGACTAATGGCTAAT

KAk khkkhhhhhkhhkhdhhhkhhkhd hhhhkhdhhhkhdkhdhhhkhdkh kA hk kA hkh kA hkhk* Fhkkx*

153



850 860 870 880 890 900

R I I I e e N N e e
NC 005044 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTTAATTTTCGGGGA

Ksl1l CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ksl1l4 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KS13 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks09 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KsS12 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KS10 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks02 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks06 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks07 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks01 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KsS03 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks05 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Ks04 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KsS08 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KS15 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
KSl6 CAGCCCATGCTCACACATAACTGTGCTGTCATACATTTGGTATTTTTT
Clustal Consensus Akhkkhhkkhkhkhkhkhkkhkhkkhhkhkhkhkhkhkkhhkhkhkhkhkhkkhhhkhkhkhkhkkhhkhkhkhkhkhkkhhkhhhkkhxkx
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EK 11. Akkaraman koyunu 12S rRNA geni DNA dizi bilgileri
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10 20 30 40 50 60
e e e e T I
TATAGGTTTGGTCCCAGCCTTCCTGTTAACTTTCAATAGACTTATACATGCAAGCATCCA

GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCATCCA
GCAAGCA
GCATCCA

* % % * %

70 80 90 100 110 120
e e e e e e
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTA=-CGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACACAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACATAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACATAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTTCGAATCACATAGGACTAAAAGGAGCAGGTATCAAGCAC
CGCCCCGGTGAGTAACGCCCTCGAATTCACATAGGACTAAAAGGAGCAGGTATCAAGCAC

kKhkkhkhkhkhkhkhkkhkhkhkh Khkhkxk k kkkhkk hhkkhkhkhk Ak A hkkhhkhhkkhkhkhkhhkhkkk*

130 140 150 160 170 180
e e e e T
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA

* kK k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok kK ok ok ok K ok Kk K o Kok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
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190 200 210 220 230 240
e e e e T
AAAATTAAGCCATAAACGAAAGTTTGACTAAGTCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG

Kk khkkhhhkhhkhhkhdhh Ak hkhdhhkhkhdkhdhhhkh hhkhkhhhhkhd hhkhkhdrhkrhkkhk*rkx*

250 260 270 280 290 300
e e e I
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT

R T T L R

310 320 330 340 350 360
P o I I T
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA

R T R R R
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e e e e I
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC

R T R R R

430 440 450 460 470 480
e e e I O I e e
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA

R T L R

490 500 510 520 530 540
e e e e I I
TTCGCCAGAGTACTACCG-CAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC

KAk khkkhhhkhhkhhkhdhhdhhh hhkhhhkhhkhdhhhkhkhdhhhkhdkh kA h kA hkh kA hrhkkhkhkx*
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550 560 570 580 590 600
e e e e I
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA

R T Tt R

610 620 630 640 650 660
e e e e e e
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA

Kk khkkhhhkhhkhkhhhh Ak kA hdhhhkh kA hdhhhkhdkh kA d A hdkhdkh KAk khdhhkhkhkkhkxrkx*

670 680 690 700 710 720
e e e e e I
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
CAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA

T I T
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730 740 750 760 770 780
e e e e
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTATCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTATCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG

Kk khkhkhhhkh hhkhhhhhkhhkhdhh Ak dkhdhh Ak kA h kA h Ak kh kA d Ak khd A dkhkkhkh*x*

790 800 810 820 830 840
e e e e T I I
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA

R T T L R

850 860 870 880 890 900
P I I I T
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAACCTATTTACATATATCAACC
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGAAATACTTAAA
CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAA

Kk khkkhhhkhhkhhkhdhkhhkhdkhdhkhkhkhdrkh *khkkxkhkKx*
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250 260 270 280 290 300
e e e e T
TATATACACGCAAACGGGGCATCAATATTTTTTATCTGCCTATTTATGCATGTAGGACGA

GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA
GGACGA

* Kk kK k

310 320 330 340 350 360
e e e e e I
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACTTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCITAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCTTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA

Kk khkhkhhhx AhhkhhkhAhhkhhkhhkhdh hhkk Ahkhhhkhhkhhhhhhhkhhkhhkhkhkhhkhkkkhkhkxk

370 380 390 400 410 420
e e e e e
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCAACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTCTTACCATGAGGACAAATATCATTC

Khkkhkk hhhkhhhkhh Ak hkhhkhhkhhhAhhkhhkhhhh hk hhhkkhkhkhhkhhkhkhkhhkhkkhkhkxk
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430 440 450 460 470 480
e e e e I
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA

R T L T e U S

490 500 510 520 530 540
e e e e I I
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC

KAk khkkhhhkhhkhhkhd hhhhhdhhhkhdkhdhhhkhdkhdhh Ak kh kA h kA hkh kA dkhkkhkkhkx*

550 560 570 580 590 600
e e e e ) I
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC

R T T L o R
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610 620 630 640 650 660
e e e e I
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC

R R T

670 680 690 700 710 720
O e e T I T I e e
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCITACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGCGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCCATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCCATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCCATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCCATCCTACTAATCCTTATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCCATCCTACTAATCCTTATCCTCATG

Ak khkkhhhkhhkhhkhdkhhhkhkhdhhkhkhdkhdkhhhkh *k Hhhkkhk *hkrhkhkhkhkhdkx *hkkhkkrkhx*

730 740 750 760 770 780
e e e e e I I
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCCGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCIGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACACCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC

Kk khkkhhhkhhkhhkhd Hhk Kk Ak Ahhhdhhhhdhdhhhkhdkhdhhkkhdkh kA hkhkkhkkhkx*
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e e e e I
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAGTGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAGTGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAGTGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAGTGATACTTCCTATTTGCGTACGCAATC
CCACTTAACACTCCCCCTCACATCAAACCTGAGTGATACTTCCTATTTGCGTACGCAATC

Ak khkkhhhkhhkhkhhhhhkhhkhdhhhkhdkhdhhhkh hhkhhhhdkhdhhkhdkh kA hkhkkhkhkx*

850 860 870 880 890 900
e e e e e e I I
TTACGATCAATCCCTAATAAACTAGGAGGAGTCCTCGCCCTAATCCTCTCAATCCTAGTC
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT
TTACGATCAATCCCTAATAAACTAGGAGGAGT

Ak khkkhhhkhhkhkhdkhhkkhkhdhhkhkhdx*x*
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250 260 270 280 290 300
e e e e I
TATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGTACGTACATAGTATTA

TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAGTATTA
TAATATTA
TAATATTA
TAATATTA
TAATATTA

Kk kok ok ok ok

310 320 330 340 350 360
e e e e
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAACATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAACATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTICATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC

Khkkhhh Ahhhhkhhk Ak hkhhkhh Ak hAhhkhhk Ak Ak hkhhk Ak Ak hkhkkhh sk hhkhkhkhx Khkhkhxk

370 380 390 400 410 420
e e T e I
ACGCACAT| AGTATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT| AGTATTAATGTAACATAGACATTATATGTATAGAGTACATTAAATGATTTA
ACGTACAT| AGTATTAATGTAACATAGACATTATATGTATAGAGTACATTAAATGATTTA
ACGTACAT| AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT| AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTIAGTATTAATGTAACATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
ACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA

Khkk hk hkk ok khkkAkAhkhkhkhkhk kA Ahkk Ak Ahkhkhhkhhhhhkk Ak hhkkhkhkhkhkkhkkkhkhkhxk
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430 440 450 460 470 480
e e e e
CCTCATGCATATAAGCACGTACAT AGTATTAATGTAATATAGACATTATATGTATAAAG
CCICATGCATATAAGCACGTACAT AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT, AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT, AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT AGTATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTATATTIAGTATTAATGTAATATAGACATTATATGTATARAAG
CCCCATGCATATAAGCACGTATATTIAGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTACATGTATAAAG
CCICATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTACATGTATAAAG
CCCCATGCATATAAGCACGTATATTIAGTATTAATGTAATATAGACATTATATGTATARAAG
CCCCATGCATATAAGCACGTATATTIAGTATTAATGTAATACAGACATTATATGTATAGAG
CCCCATGCATATAAGCACGTATATTAGTATTAATGTAATACAGACATTATATGTATAGAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATARAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG

Kk kkkkk KhkkhkkhkhhAhkhk Khk Kk FhhkAhAkhkhhhAkhk Frhhrkhkh* HFrAhkkhkkx Kk

490 500 510 520 530 540
e e e I
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTIGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCATTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCATTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCACGTACATTCATTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCATATAAGCACGTACATTCATTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAAGCATGTACATTCACTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCATTTCACTGAAGCATGTA

Kk khkkhkhhkhkhhkhdkhhkrkhhkhkhd x *hkkk *khk*x *hkkrkx* *xkhk KKk Kk Kk Kk* * %

550 560 570 580 590 600
1 e e e e ) I
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTCTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATTICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATTICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGGCATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGACATTAAATTGCTTGACCGTACATAGTACATAAAGTCAAATCCGTICTAGTCAACATG
GGACATTAAATTGCTTGACCGTACATAGTACATAAAGTCAAATCCGTTICTAGTCAACATG
GGACATTGAGCTGCTTGGCCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGACATTGAGCTGCTTGGCCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTAACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTICTAGTCAACATG

* % * kK ok * Kk K Kk k Kk khkkhkkhkhhkhhkhdhh *hkhkrhkhkrkhkkh * *hkkhkkhkkhxkkKk*

165



NC 001941
AKO6

AK12

AKO04

AK10

AKO1

AKO08

AKO5

AK11

AK16

AKO02

AKO3

AKO9

AKOQ7

AK13

AK15

AK14
Clustal Consensus

NC 001941
AKO06

AK12

AKO04

AK10

AKO1

AKO08

AKO5

AK11

AK16

AKO02

AKO3

AKO9

AKOQ7

AK13

AK15

AK14
Clustal Consensus

NC_001941
AKO06

AK12

AKO04

AK10

AKO1

AKO08

AKO5

AK11

AK16

AKO02

AKO3

AKO9

AKOQ7

AK13

AK15

AK14
Clustal Consensus

610 620 630 640 650 660
e e e e e T
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCIGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGCCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGCCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCIGCCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGICCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC

* kkkkk Kk kkk Ak Ak Ak kA A Ah A kI A h Ak A hdhhhkhdkh kA hkhkh kA drkhkhkkhkx*

670 680 690 700 710 720
e e e e e I
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCACTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCACTAACTGTGGGGGTAACTACTTAATGA

* Khk KhkkhkhhkhkhdhhAhhkhdhhAhkhdhk *hkhk Hhhkhkhdrhkkhrh* H*khk*h**

730 740 750 760 770 780
e e e e T I
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAACCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT

* kkkhk Kk Ak Ak A hdhh Ak kA hdhhhkh A hdhhkhkhkh kA d Ak kh kA dAhkx FrAhkhkkhkx Hhkx*
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790 800 810 820 830 840
e e e e I
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG

I T R L S IR

850 860 870 880 890 900
e e e e e e I I
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT

R T T L R

910 920 930 940 950 960
O S e e T T I
CTGAGGCCT-GACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCTC
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA

* kK k Kok Kk ok * ok ok k ok ok Kk ok ok Kk
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EK 14. ivesi koyunu 12S rRNA geni DNA dizi bilgileri
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130 140 150 160 170 180
e e e e T
ACACTCTTGTAGCTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA

CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA
CTCACAACGCCTTGCTTAACCACACCCCCACGGGAGACAGCAGTAACA

TR R R R I R o

190 200 210 220 230 240
e e T T I
AAAATTAAGCCATAAACGAAAGTTTGACTAAGTCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACTIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACIAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG
AAAATTAAGCCATAAACGAAAGTTTGACTAAGCCATATTGACCAGGGTTGGTAAATCTCG

Kk khkhkhkhk Ak A hhkhkhk Ak hAhhkhkhk Ak hAhhkhhkhhhkh hhkhhkhhhkhkh hhhkkhkhkhkhkhkkhkhkhxk

250 260 270 280 290 300
e T e e
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT
TGCCAGCCACCGCGGTCATACGATTGACCCAAGCTAACAGGAGTACGGCGTAAAGCGTGT

R R R R R R R R R T
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310 320 330 340 350 360
e e e e I
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA
TAAAGCATCATACTAAATAGAGTTAAATTTTAATTAAACTGTAAAAAGCCATAATTATAA

R T T L R

370 380 390 400 410 420
T e T O I e e
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC
CAAAAATAAATGACGAAAGTAACCCTACAATAGCTGATACACCATAGCTAAGACCCAAAC

R T R O

430 440 450 460 470 480
B s T I I I T |
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAGAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA
TGGGATTAGATACCCCACTATGCTTAGCCCTAAACACAAATAATTATAAAAACAAAATTA

R T L R
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490 500 510 520 530 540
e e e e e T
TTCGCCAGAGTACTACCG-CAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC
TTCGCCAGAGTACTACCGGCAACAGCCCGAAACTCAAAGGACTTGGCGGTGCTTTATACC

KAk khkkhhhkhhkhhkhdhhdhhh hhkhhhkhhkhdhhhkhkhdhhhkhdkh kA h kA hkh kA hrhkkhkhkx*

550 560 570 580 590 600
e e e e I
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA
CTTCTAGAGGAGCCTGTTCTATAATCGATAAACCCCGATAAACCTCACCAATCCTTGCTA

R T

610 620 630 640 650 660
B T I O e
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGAACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA
ATACAGTCTATATACCGCCATCTTCAGCAAACCCTAAAAAAGGGACAAAAGTAAGCTCAA

Ak khkkhhhhhkhkhhhh Ak kA hdhhhkh kA hdhhhkhdkh kA dhkhdkhdh Kk khdrhhhhkkhk*rkx*
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670 680 690 700 710 720
e e e e I
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA
TAATAACACATAAAGACGTTAGGTCAAGGTGTAACCTATGGAGTGGGAAGAAATGGGCTA

R T Tt R

730 740 750 760 770 780
e e T T e T O I e e
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTCAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG
CATTTTCTACCCAAGAAAATTTAATACGAAAGCCATTATGAAATTAATAGCCAAAGGAGG

KAk khkkhhhkhhkhhkhdhhhkhhkhd hhhhhdhhhkhdkhdhh Ak kh kA hk Ak khd Ak khkkhkh*x*

790 800 810 820 830 840
e e e e T I I
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA
ATTTAGCAGTAAACTAAGAATAGAGTGCTTAGTTGAATCAGGCCATGAAGCACGCACACA

R T T L
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850 860 870 880 890 900

e e e e I
NC 001941 CCGCCCGTCACCCTCCTCAAGTAAATATGATATACTTAAACCTATTTACATATATCAACC

Iv1i4 CCGCCCGT
IV15 CCGCCCGT
Ivi2 CCGCCCGT
Ivo9 CCGCCCGT
Ivo7 CCGCCCGT
IV05 CCGCCCGT
Ivo3 CCGCCCGT
Ivoe CCGCCCGT
Ivos8 CCGCCCGT
IV1i3 CCGCCCGT
Ivlie CCGCCCGT
Ivil CCGCCCGT
IV10 CCGCCCGT
Iv04 CCGCCCGT
Ivo2 CCGCCCGT
Ivol CCGCCCGT

Clustal Consensus  ****#r#a%%
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EK 15. ivesi koyunu Cyt b geni DNA dizi bilgileri

NC 001941
voz

vo4

Ivo09

Iv1o0

viz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Ivil

V15

Ivo3

Iv13

IVle

Ivo8
Clustal Consensus

NC 001941
voz

vo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV15

Ivo3

Iv13

V16

Ivo8
Clustal Consensus

NC 001941
voz

vo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV1l5

vo03

RRVARC]

IvVle

Ivo8
Clustal Consensus

250 260 270 280 290 300
e e e e T
TATATACACGCAAACGGGGCATCAATATTTTTTATCTGCCTATTTATGCATGTAGGACGA

GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA
GCCTATTTATGCATGTAGGACGA

* kK k ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

310 320 330 340 350 360
e e T e I
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAAAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCTTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATACTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCTTAGAAACATGAAACATCGGAGTAATCCTCCTA
GGCCTATATTATGGATCATATACCTTCITAGAAACATGAAACATCGGAGTAATCCTCCTA

Khkkhkhkhkhhx KAhhkhhrhhhkhhkhhkhhhhhkh *k hhkhhkhhhhkhkhkhhkhhkhkhkhhkhkkhkhkxk

370 380 390 400 410 420
e e e e I
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCATTC
TTTGCGACAATAGCCACAGCATTCATAGGCTATGTITTACCATGAGGACAAATATCATTC

Kk khkhkhkh Ak hkhhkhkhk Ak hAhhkhh Ak hAhhkhhkhhhkh hk hhhkkhkhkhhkhhkhkhkhhkhkkhkhkxk
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NC 001941
voz

Ivo4

Ivo09

Iv1io0

viz

Iv1l4

Vol

Ivo7

Iv05

Ivoe

Vil

IV15

vo03

Iv13

IvVle

Ivo8
Clustal Consensus

NC 001941
voz

vo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV15

vo03

Iv13

IvVle

Ivo8
Clustal Consensus

NC_001941
voz

Ivo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV1l5

vo03

RRVARC]

IvVle

Ivo8
Clustal Consensus

430 440 450 460 470 480
e e T e I
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA
TGAGGAGCAACAGTTATTACCAATCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAATCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA
TGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAGCCTA

KAk khkkhhhkhhkhhkhdhhhhkhhkhdhkh hhkhdhhhkhdkhdhhhkhdkhdhhkrkhdkh kA hkhkkk KKk x*

490 500 510 520 530 540
e e e e e I
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGGGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC
GTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAGCTACCCTCACCCGATTTTTCGCC

KAk khkkhdhhkhhkhhkhd hhhhhdhhhkhdkhdhhhkh kA hdhhhAhdkh kA h kA hkh kA hrkhkhkkhkx*

550 560 570 580 590 600
e e e e I
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATCTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATCTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTTTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC
TTTCACTTTATTITTCCCATTCATCATCGCAGCCCTCGCCATAGTTCACCTACTCTTCCTC

KAk khkkhdhhkhhh hhkhhhkhhkhdhhhkhdkhdhh Ak dkh kA h A hkh kA d kA hkh kA dhkhkkhkkhkx*
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NC 001941
voz

vo4

Ivo09

Iv1o0

viz

Iv14

Ivol

Ivo7

Iv05

Ivoe

Vil

IV1l5

vo03

Iv13

IvVlie

Ivo08
Clustal Consensus

NC 001941
voz

vo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV15

vo03

Iv13

IvVle

Ivo8
Clustal Consensus

NC_001941
voz

Ivo4

Ivo09

Iv1io0

Iviz

Iv1l4

Ivol

Ivo7

Iv05

Ivoe

Vil

IV1l5

vo03

RRVARC]

IvVle

Ivo8
Clustal Consensus

610 620 630 640 650 660
e e e e I
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC
CACGAAACAGGATCCAACAACCCCACAGGAATTCCATCGGACACAGATAAAATTCCCTTC

R R T

670 680 690 700 710 720
T e e I O I e e
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGCGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGTIGCCATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCTATCCTACTAATCCTCATCCTCATG
CACCCTTATTACACCATTAAAGACATCCTAGGIGCCATCCTACTAATCCTCATCCTCATG

Kk khkkhhhkhhkhhkhdhhhkhdkhdhhkhkhdkhdhhhkkh *k hhkhkhdhhhhdkhdrhrhkhkrkx*

730 740 750 760 770 780
e e e e I I
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCARAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCARAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCARAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCARAC
CTACTAGTACTATTCACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC
CTACTAGTACTATTTACGCCTGACTTACTCGGAGACCCAGACAACTACACCCCAGCAAAC

KAk khkkhdhhkhhkhhkhd hhhhhdhhhkhdkhdhhhkh kA hdhhhAhdkh kA h kA hkh kA hrkhkhkkhkx*
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790 800 810 820 830 840
T e e e e I I

NC 001941 CCACTTAACACTCCCCCTCACATCAAACCTGAATGATACTTCCTATTTGCGTACGCAATC
Ivo2 CCACTTAACACTCCCCCTCACATCAAACCTGA
Iv04 CCACTTAACACTCCCCCTCACATCAAACCTGA
Ivo9 CCACTTAACACTCCCCCTCACATCAAACCTGA
IV10 CCACTTAACACTCCCCCTCACATCAAACCTGA
Iviz CCACTTAACACTCCCCCTCACATCAAACCTGA
IV14 CCACTTAACACTCCCCCTCACATCAAACCTGA
Ivol CCACTTAACACTCCCCCTCACATCAAACCTGA
V07 CCACTTAACACTCCCCCTCACATCAAACCTGA
IV05 CCACTTAACACTCCCCCTCACATCAAACCTGA
V06 CCACTTAACACTCCCCCTCACATCAAACCTGA
Ivil CCACTTAACACTCCCCCTCACATCAAACCTGA
Iv15 CCACTTAACACTCCCCCTCACATCAAACCTGA
IV03 CCACTTAACACTCCCCCTCACATCAAACCTGA
IV1i3 CCACTTAACACTCCCCCTCACATCAAACCTGA
Ivlie CCACTTAACACTCCCCCTCACATCAAACCTGA
V08 CCACTTAACACTCCCCCTCACATCAAACCTGA

Clustal Consensus KAk khkkhhhhhkhkhdhhkkhkhdhdkhxhkxxx*
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EK 16. ivesi koyunu D-loop bélgesi DNA dizi bilgileri

250 260 270 280 290 300
S e e e I
NC_001941 TATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGTACGTACATAGTATTA
Iv06 TAGTATTA
Iv13 TAGTATTA
Iv14 TAGTATTA
vol TAGTATTA
Ivoz TAGTATTA
Ivo7 TAGTATTA
Ivo8 TAGTATTA
V10 TAGTATTA
V15 TAGTATTA
Ivo4 TCGTAT=A
V05 TAGTATTA
Ivo0o9 TAATATTA
IvV1il TAGTATTA
IVle TAATATTA
Ivo3 TAGTATTA
Ivi2 TAGTATIA
Clustal Consensus roRAEE
310 320 330 340 350 360
e e e e I
NC_001941 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
RRVAOLS ATGTAATATAGGCATTATATGTATAAAGTACATTAAATGATTTACCTICATGCATATAAGC
Iv13 ATGTAATATAGACATTACATGTATAAAGTACATTAAGTGATTTACCTCATGCATATAAGC
Iv14 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTCATGCATATAAGC
Ivo1l ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCTICATGCATATAAGT
Ivo2 ATGTAATACAGACATTATATGTATAGAGTACATTAAATGATTTACCCCATGCATATAAGC
Ivo7 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
Ivo8 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
IVv10 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
V15 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
Ivo4 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
V05 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
v09 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
Ivil ATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
IVle ATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
Ivo3 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCGTATAAGC
Ivi2 ATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTACCCCATGCATATAAGC
clustal consensus * Kk Kk ok ok Kk ok Kk * * * Kk Kk Kk Kk * Kk Kk ok ok ok Kk * Kk k ok ok ok ok ok ok k * Kk Kk ok ok ok ok ok Kk * Kk Kk Kk Kk * Kk Kk Kk ok Kk
370 380 390 400 410 420
1 e O
NC_001941 ACGCACAT-AGTATTAATGTAATACAGACATTATATGTATAAAGTACATTARATGATTTA
Iv06 ACGITACAT-AGTATTAATGTAATATAGGCATTATATGTATAAAGTACATTAAATGATTTA
Iv13 ACGITACAT-AGTATTAATGTAATATAGACATTACATGTATAAAGTACATTAAGTGATTTA
Iv14 ACGIACAT-AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
vol ACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
Ivoz ACGITACAT-AGTATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTA
Ivo7 ACGITACAT-AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
Ivo8 ACGIACAT-AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
V10 ACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
IvV15 ACGITATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
Ivo4 ACGIATATTAGTATTAATGTAATATAGACATTATATGTATAAAGTACATTAAATGATTTA
V05 ACGGACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
v09 ACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
Ivil ACGITACAT-AATATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTA
IVle ACGIACAT-AATATTAATGTAATACAGACATTATATGTATAAAGTACATTAAATGATTTA
Ivo3 ACGIACAT-AGTATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA
Iviz ACGCACAT-AATATTAATGTAATATAGACATTATATGTATAAAGTACATTARATGATTTA

Clustal Consensus KhkKk K kk kK KhkKAkAkAkAKAAKAKK Kk AAkKAhkk KAAAAAAKAAAAFAKAKXK F AKX A K* KK
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430 440 450 460 470 480
e e
CCTCATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCICATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT-AGTACTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCICATGCATATAAGCACGTACAT-AGTATTAATGTAATACAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCTCATGCATATAAGCACGTACAT-AGTATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTATATTAGTATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTATATTAGTATTAATGTAATGTAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTATATTIAGTATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATACAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATACAGACATTATATGTATAAAG
CCCCATGCATATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG
CCCCATGCGTATAAGCACGTACAT-AATATTAATGTAATATAGACATTATATGTATAAAG

*h kkkkk KhkkhkkhkhkhkhkkhkKk kK Kk Kkk KAhkkhkkrkKkkk Kk khkkhkKhhkhkkhkk kK kKhkKk*

490 500 510 520 530 540
e T I
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTIGTTTCACTGAAGCATGTA
TACATTAAGTGATTTACCCCATGCATATAAGCATGTACATTTGCTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTGCTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTTATTTCACTGAAGCATGTA
TACATTAAGTGATTTACCCTATGCATATAAGCATGTACATTTIGTTTCACTGAAGCATGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAAGCACGTA
TACATTAAGTGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCATATAAGCATGTACATTCGTTTCATTAAGGCACGTA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCACTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCACTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCACTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCATTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAGGCATGTACATTCACTTCACTGAAGCATATA
TACATTAAATGATTTACCCCATGCGTATAAGCATGTACATTCACTTCACTGAAGCACATA

Kk khkkhkhk Khhkhkhkhkrkkhk Fhkkhkx Khkk Kk khkkhkFkhkkhxk *khk Kk Kk Kk Kk* * %

550 560 570 580 590 600
e e e T I
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAATTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAATTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGCACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATICTAGTCAACATG
GGGTATTAAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCATTICTAGTCAACATG
GGACATTAAATTGCTTGATCGTACATAGTACATAAAGTCAAATCCATTICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGACATTAAACTGCTTGACCGTACATAGTACATAAAGTCAAATCCATICTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGACATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG
GGGCATTGAACTGCTTGACCGTACATAGTACATGAAGTCAAATCCGTCCTAGTCAACATG

* % Khk Kkk hkhkkkhkkkhkk Khhkhkhkhkhkhk Khkhk Ahkhkhkkrkkhkk * Ak khkk Ak xk KKk
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610 620 630 640 650 660
e e e e e T
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCIGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CGTATCCTGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCTGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCIGCCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCATTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGTCCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC
CATATCCCGICCACTAGATCACGAGCTTGTTCACCATGCCGCGTGAAACCAACAACCCGC

* kkkhkKk Kk hkkk Ak Ak Ak kA A Ah A kI A hk Ak Ak kA h Ak kh kA hkkhdkh kA dhkhkhkkh*x*

670 680 690 700 710 720
e e e T I
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCACTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAATTGTGGGGGTAACTATTTAATGA
TCAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAATTATTTAATGA
T=-GGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAGGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTAGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACCGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA
TTGGCAAGGATCCCTCTTCTCGCTCCGGGCCCATTAACTGTGGGGGTAACTATTTAATGA

* Kkhk Khkkhkhhkhkhkhkhhkhkhkhd Ak Ak khk* *** Kk khkkhkKkhkhkx KhkkhkKkkKkkKh*

730 740 750 760 770 780
e e e e T I T
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ATTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCACTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCACCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT
ACTTTAACAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAATCGCCCATTCTTT

* kkkhk Kk Ak Ak A hdhh Ak kA hdhh Ak kA hdhhhkhkh kA dhkhkx Frhhkhhkhdrhrhkx *hkkx*
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790 800 810 820 830 840
e e e e e I
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCCCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGA-GGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCTCTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG
CCICTTAAATAAGACATCTCGATGGACTAATGACTAATCAGCCCATGCCTAACATAACTG

Kk hkhkKk Ak kA hhkhdhhhkhhkhdhh Ahhhdhhhkhdkhdhh Ak kh kA h kA hkhd Ak khkkhkhkx*

850 860 870 880 890 900
e e e e e e I I
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT
TGGTGTCATGCATTTGGTATTTTTTAATTTTTGGGGATGCTTGGACTCAGCTATGGCCGT

R T T L R

910 920 930 940 950 960
O S e e T T I
CTGAGGCCT-GACCCGGAGCATGAATTGTAGCTGGACTTAACTGCATCTTGAGCATCCTC
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA
CTGAGGCCCCGACCCGGAGCA

* kK k Kok Kk ok * ok ok k ok ok Kk ok ok Kk
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EK 17. Jel ¢aligmalarinda marker olarak kullanilan ladderlar (Favorgen, Tayvan)

bp ngluL %
— 10000 —20 —8
— 8000 —20 —8
— 6000 —20 -8
— 5000 —20 —8
— 4000 — 50 —20
— 3000 — 30 —12
— 2000 —20 -8
— 1500 —20 —8
— 1000 —20 —8
— 500 —ao —12

0.5pg on 0.8%
TAE agarose gel

(a) 1kb ladder

20 % agerose

10 cmilengh IK Qe

1w TAE bafier 100 &l 60 min

(b) 100 bg ladder
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