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OZET

Canl tiirlerinin kesfi ve aralarindaki evrimsel iliskinin belirlenmesi ¢alismalarinda
DNA dizilerinin kullanimi islevsel ve ¢ok yonlii verilerin elde edilmesine imkan

tanimaktadir.

Diptera takimmin Nematocera alt takimi icerisinde yer alan siyah sivrisineklerin

(Simuliidae) iilkemizde 55, tiim diinyada ise 2351 tiirii bilinmektedir.

Bu c¢aligmada siyah sivsineklerin Bati Anadolu Bdolgesi’ndeki akarsulardan 2012-
2017 yillar1 arasinda toplanan ve absolu alkol igerisinde Eskisehir Osmangazi Universitesi
Entomoloji koleksiyonunda saklanan Wilhelmia altcinsinin 5 tiiriine ait (Simulium
(Wilhelmia.) equinum, S.(W.) balcanicum, S.(W.) turgaicum, S.(W.) pseudequinum, S.(W.)
paraequinum) bireylerin COl ve ITS1-ITS2 gen bolgelerini kullanarak, tilirler ve
populasyonlar arasindaki filogenetik iliskilerin saptanmasi amaclanmistir. Calismada
Bayesian filogeni (BF), maksimum olasilik (MO) ve maksimum parsimoni (MP)
yaklagimlari ile tiirler arasi filogenetik analizler gerceklestirilmistir. Filogenetik analizlerin
yani sira COI gen bdlgesi ile haplotipler arasindaki mutasyonel uzakliklar hesaplanmais;
ITS1-ITS2 gen bolgesi ile haplotipler arasindaki evrimsel iliski ve paylasilan haplotipler

analiz edilmistir.

Caligmada elde edilen veriler degerlendirildiginde; i) S. balcanicum ve S. turgaicum
tiirlerinin monofiletik bir grup oldugu ve bu iki geng tiiriin yeni ayrilmaya baglayan ortak
bir soy hattindan geldigi; ii) S. equinum tiiriiniin uzun zaman Once tiirlesmis ve diger
tirlerden genetik olarak ayr1 monofiletik bir tiir oldugu; iii) Calisma bolgesinde ve
tilkemizde familyanin en yaygin tiirii olan S. pseudequinum tiiriiniin farkli haplotipleri
olmasina karsin lokal populasyonlari arasindaki gen akisinin devam ettigi; iv) aym
zamanda bu tiirlin atasal haplotipe sahip oldugu i¢in altcinsin sekillenmesini saglayan
temel tiir olabilecegi sonucuna varilmistir. Bununla birlikte S. paraequinum ve S.
pseudequinum tiirleri arasindaki genetik Dbelirsizlik ¢alisilan gen bdlgeleri ile

¢Oziilememistir.

Anahtar Kelimeler: Diptera, Simuliidae, Wilhelmia, Filogeni, Bati Anadolu.
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SUMMARY

The use of DNA sequences on discovery of living species and determine the
evolutionary relationship between them allows to obtain many functional and versatile
data.

Simuliidae partaking in Nematocera suborder in Diptera, are represented with 55
species in Turkey and 2351 species in the World.

The aim of this study is determine the phylogenetic relationship between
populations of on 5 different species belong to Wilhelmia subgenus (Simulium (Wilhelmia)
equinum, S. (W.) balcanicum, S. (W.) turgaicum, S. (W.) pseudequinum, S. (W.)
paraequinum) form West Anatolia. The samples which is collected between 2012-2017,
are stored in Eskisehir Osmangazi University Entomology Laboratory. Phylogenetic
analyses between the species were carried out with using Bayesian phylogeny (BP),
maximum likelihood (MO) and maximum parsimony (MP) approaches. Besides,
mutational values between haplotypes were calculated via COIl gene region and the
evolutionary relationship between haplotypes and shared haplotypes have been analyzed
via ITS1-1TS2.

Conclusion of the results are as follows; i) S. balcanicum and S. turgaicum
species are a monophyletic group and these young species are originated from a newborn
common ancestory line; ii) S. equinum species is monophyletic group which has a
speciation long ago and genetically distinct from other species; iii) Although S.
pseudequinum, the most common species of the family in the study area and in our
country, has got different haplotypes, the gene flow between the local populations of it
continues iv) besides, S. pseudequinum could be the main species which actualise the
formation of subgenus, because of this species has ancestral haplotype . However the
genetic uncertainty between S. paraequinum and S. pseudequinum species cannot be

resolved by the studied gene regions in this study.

Keywords: Diptera, Simuliidae, Wilhelmia, Phylogeny, West Anatolia.
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TESEKKUR

Yiiksek Lisans tez c¢alismamda bana danigsmanlik ederek, beni yonlendiren,
bilgisini, tecriibelerini ve gilivenini benden esirgemeyen, bana karst her zaman sabirli

davranan degerli Hocam Dog. Dr. Umit SIRIN’e sonsuz tesekkiir ederim.

Orneklerimin DNA analizinde ve tiim calismamda bana yardimci olan ve
desteklerini higbir zaman esirgemeyen Sevgili Hocam Aras. Gor. Ebru Ceren FIDAN’a

tesekkiir ederim.

Benden desteklerini asla esirgemeyen, sevgilerini her zaman yanimda hissettigim

Annem ve Babam’a tesekkiirii bir borg bilirim.

Bu Tez 2016-19A121 no’lu “Bati Anadolu Bolgesi Wilhelmia (Simuliidae:Diptera)
Altcinsi Tiirlerini Filogenetik Iliskilerinin Arastirilmasi” adli proje Eskisehir Osmangazi

Universitesi Bilimsel Arastirma Projeleri Komisyonu tarafindan desteklenmistir.
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1. GIRIS VE AMAC

Calisma Konusunun Tanimi;

Canli tiirlerinin kesfine yonelik sistematik caligmalar biyolojik arastirmalarin
baslangic noktasidir. Sistematik arastirmalar, biyolojik zenginliklerin ortaya ¢ikarilmasini
ve korunmasini amagclayan caligmalardir. Bir {lkenin sahip oldugu, biyolojik
kaynaklarindan yeterince yararlanabilmesi i¢in oncelikle iilke fauna ve florasinin ortaya
konmas1 gerekmektedir. Gelismis, iilkelerde bu alandaki calismalar yillar Once
tamamlanmis, ilkelerin fauna yapis1 ve tiirlerin yayilislar1 tespit edilmistir. Tirkiye,
diinyada biyogesitlilik merkezi (hotspot) olarak nitelenen 34 alandan iigii (Kafkas, Iran-
Anadolu ve Akdeniz) ile ¢evrili ve kendine 6zgii essiz biyolojik zenginligi ile kita 6zelligi
gdsteren bir iilkedir (Sekercioglu vd., 2011). Ulkemizde de birgok iiniversitede gorev
yapan biyologlar biyolojik zenginliklerimizin kesfine yonelik c¢aligmalari basari ile
gerceklestirmektedirler. Bu arastirmalarda son 25 yilda ciddi bir artis olmasina ragmen
hala bir¢ok canli gurubu ile ilgili hi¢ kayit olmadig1 gibi, sinirli bolgelerde arastirmalari
yapilmis, gruplara ait tiirlerin iilke genelindeki yayilislart da tam olarak bilinmemektedir.
Bununla birlikte tilkemiz biyogesitliligine yonelik bilgilerimizin 6nemli bir kismini
cogunlukla morfolojik karakterlere dayali olarak belirlenmis taksonlara ait listeler
olusturmaktadir. Oysaki biyogesitlilik kavrama tiir ¢esitliliginin yani sira gen ve ekosistem
cesitliliklerini de ifade etmektedir. Dolayisiyla ililkemiz biyogesitliligi ile ilgili bilgilerimiz
Ozellikle fauna acisindan heniiz yeterli diizeyde degildir. Bu bilgilerdeki eksiklikler
nedeniyle tiirlerin ekonomi, saglik vb. ile ilgili 6zelliklerini yayilislar: ile iliskilendirmek

de mimkiin olamamaktadir.

Son yillarda molekiiler biyoloji tekniklerinin daha etkin hale gelmesi diger temel
biyoloji alanlarinda oldugu gibi biyogesitlilik aragtirmalarinda da ¢ok yonlii verilerin elde
edilmesine imkéan tanimaktadir. Geleneksel yontemlerle fenotipe dayali olarak c¢alisilan
sistematik biyolojide elde edilen verilerin kullanilabilirligi smirlidir. Bu nedenle
biyocesitliligin ¢ok yonlii anlasilmasi konusunda birgok soruya cevap olmazlar. Buna

karsin DNA’dan elde edilen verilerin filogenetik yaklasimlarla analizi; cesitliligin ¢ok
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boyutlu tanimi, ¢esitliligin kdkeni ve olusumu, olusum siireci ile iligkili nedenleri ve bu
giinkii durumunu tarihsel ¢esitlenme nedenleri ile iliskilendirilerek gelecekteki durumunun
tanimlanabilmesine imkan tanimaktadir. Gilinlimiizde canlilardan DNA dizilerinin
kolaylikla izole edilebilmesi ve bununla birlikte gelisen biyoinformatik alam
aragtirmacilara hacimli veri setleri edinme ve degerlendirme olanagi saglamistir. DNA
dizileri taksonlarin benzerlik ve farkliliklarin1 saptamasinin yani sira taksonlar arasindaki
filogenetik iligkilerin belirlenmesi ve tiirlesme siireglerinin zamansal ve nedensel olarak

anlasilmasina imkan tanir (Kaya, 2015).

Filogenetik sistematik, kapsadigi uygulamali yontemlerle sistematige yeni bir bakis
acis1 sunmustur. Giiniimiizde arastirmacilar gen dizilerini belirte¢ olarak kullanarak farkli
filogenetik analiz yontemleri ile populasyonlar ve bireyler arasi filogenetik yakinlik ya da
uzakligr gosterebilmektedirler. Filogenetik agaglar kullanilarak taksonlardaki gen
dizilerinin degisimindeki veriler grafik seklinde gosterilir. Gen dizileri canlilarin ¢ekirdek

DNA’sinda ve organellerinde sakli tutulan yasamsal sifrelerdir.

Molekiiler ¢aligmalar yirminci yilizyilin sonlarina dogru Polimeraz Zincir
Reaksiyonu kullanilarak DNA c¢ogaltilmasindaki yenilik ve DNA dizileme metodlarinin
kullanilmasiyla ortaya ¢ikmistir. Taksonlar arasindaki varyasyonlar1 ortaya ¢ikarmak icin
gelistirilmistir. Boylece pek ¢ok biyolojik problemin sonuglandirilmasinda etkili olmustur.
(Dabert, 2006). Molekiiler filogeni, tiirler arasindaki niikleotit bolge farkliliklarinin
belirlenmesi lizerine temellenmistir. DNA bolgelerinin filogeni ¢alismalarina en biiyiik
katkiy1 sagladigindan hi¢ sliphe yoktur. Filogenetik analizlerin en 6nemli basamagi uygun
gen bolgesinin secilmesidir. Yiiksek sekilde korunmus gen bolgeleri yiiksek kategorik
seviyelerdeki arastirmalar i¢in uygundur. Diger taraftan diigiik kategorik seviyelerdeki
filogenetik arastirmalar icin ise oldukg¢a fazla degisken gen bolgeleri kullanilmaktadir

(Hwang ve Kim, 1999).

Genetik varyasyon ¢aligsmalari igin tercih edilen Mitokondriyal DNA (mtDNA), tiir
bazinda filogenetik iliskilerin belirlenmesinde kullanilan bir belirtegtir (Behura, 2006)
Mitokondrial DNA okaryotlarda halkasal yapidadir (Sekil 1.1). Mitokondriyal genom
tizerindeki 37 gen bolgesinden 13 tanesi protein kodlayan, 2 tanesi rRNA ve 22 tanesi de
tRNA gen bolgesidir (Cywinska vd., 2010).
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Mitochondrial genome

15, 851 bp

Sekil 1.1. Bocek halkasal Mtgenomu (Li vd., 2012'den degistirilerek alinmistir)

Mitokondriyal DNA’daki mutasyon oranlar1 degiskendir. Bazi bolgeler hizla
degisirken, baz1 bolgeler ise korunmustur. Degisime ugrayan bolgeler taksonomik
caligmalara imkan vermistir (Simon vd., 1994). Filogenetik ¢alismalarda 6zellikle birkag
mitokondriyal DNA gen bolgesi (12S rDNA, 16S rDNA, Cytb, NDI1 ve COI) daha ¢ok
tercih edilmektedir. Mitokondriyal DNA’nin en ¢ok ¢alisilan gen bolgeleri arasinda 12S ve
16S rDNA’lar1, Cytb, ND1 ve COI bulunmaktadir (Hwang ve Kim, 1999). Ozellikle COI
gen bolgesinin hem yiiksek diizeyde korunmus hem de degisken bolgeler icermesi
nedeniyle populasyonlar arasi ve populasyon i¢i taksonlarin ayirt edilmesinde kullanilir

(Adrianov vd., 2015).

Niikleer Ribozomal DNA (rDNA) art arda dizilen yaklasik 5000 kadar kopya sayis1
icermektedir. Ribozomal DNA genleri 18S, 5.8S ve 28S alt birimlerini igerir. Bu bolgeler
korunmus bolgelerdir. Bunlarin aksine bu alt birimler arasinda yer alan ITS1 ve ITS2
bolgeleri degiskenlik gosterir. Bu bolgelerin tekrarli kopyalar igermesi tiirler icinde genetik
cesitliligin 6l¢timii i¢in kullanishdir (Keller vd., 2009). ITS bolgesinin yer aldigi ribozomal
RNA sinirli miktarda gen dizisine sahip olmasina karsin ¢ogaltimin kolay olmasi nedeni ile

aragtiricilara biiyiik kolayliklar saglar. Ayrica ITS bolgesinin de kiigiik boyutlarda olmasi
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(600-700 baz ¢ifti) in vitro ¢ogaltim isleminde kolaylik saglar (Dubouzet ve Shinoda,
1999) (Sekil 1.2).

5 ETS ITS1T  ITS2 3 ETS
— I— [
185 5.8S 28S

Sekil 1.2. ITS(internal transcribed spacer) gen bolgelerinin niiklear genomdaki yeri-
Taksonomi Yaz Okulu-2015 Ders Notlari

Bu tez ¢alismasinda Bati Anadolu’da yayilig gosteren siyah sivrisineklerin (Diptera,

Simuliidae) Wilhelmia altcinsine ait 5 farkl tiiriiniin populasyonlari arasindaki filogenetik

iligki belirte¢ olarak COI, ITS1-1TS2 gen bolgelerini kullanilarak arastirilmastir.

Calismanin Amaci;

Simuliidae {iyelerinin viicutlarinin ¢ok kiigiik olmasi ve morfolojik karakterlerinin
yetersiz olmasi familyanin taksonomisinde sorunlar yaratmakta, 6te yandan c¢ok sayida
kriptik tiiriin varhigma da isaret etmektedir. Ulkemizde artan faunistik ¢aligmalara ragmen
Simuliidae tiir ¢esitliligine yonelik veriler halen yetersiz ve eksiktir. Anadolu, Bati
Palearktikte onemli bir buzul siginagi olan ve ¢ok sayida canli grubunda yiiksek tiir
cesitliligi gosteren bir kara pargasidir. Anadolu baglaminda familya temsilcileri agisindan

da zengin bir tiir ve genetik ¢esitliligin olma potansiyeli bir hayli yiiksektir.

Wilhelmia altcinsine ait tiirlerin benzer ekolojik gevreleri paylagsmalarinin yani sira
morfolojik karakterlerindeki benzerlikler tiir grubu taksonlarinin g¢alisilmasinda farkli

metot ve yaklagimlarin uygulanmasini sart kosmaktadir.

Bu tez calismasinda; Wilhelmia altcinsinin 5 tiirlinlin Bati Anadolu Bolgesi
temsilcilerinin COIl, ITS1-ITS2 gen bolgelerini kullanarak, tiirler ve popiilasyonlar
arasindaki filogenetik iliskisini saptamak; olas1 gizli tiirlerin varligin1 belirlemek; calisilan
tirlere ait genetik veri kaynagi olusturmak; tiirlerin Batt Anadolu Bolgesi igerisinde

sergilemis olduklari cografik genetik yapilanmay1 ortaya ¢ikarmak amaglanmistir



2. GENEL BILGILER

Simuliidae familyasi, Diptera (Sinekler) takiminin Nematocera (Sivrisinekler) alt
takiminda yer alir. Tiirkge “Siyah Sivrisinekler” adi verilen bu hayvanlar; Diinya’da
Ingilizce ismi olan “Blackflies” olarak taminirlar Ulkemizde halk arasinda bu hayvanlara

“Kor sinek”, “Tatarcik” ya da “Uvez sinekleri” de denilmektedir (Sirin, 2001).

Antarktika Kitasi, bazi ¢oller ve akarsu kaynaklarinin olmadigi bazi adalar disinda
tim diinyaya yayilmis olan familyanin bugiline kadar 2335 yasayan, 16’s1 ortadan kalkmis
toplam 2351 tiiri tespit edilmistir (Adler ve Crosskey, 2018).

Siyah sivrisinek disileri 6zellikle yumurtlama doneminde kan ile beslenirler.
Familya tiirleri insanlarda ve ¢iftlik hayvanlarinda hastalik etmeni olan pek ¢ok parazitin
vektorii olmalar1 ve 1sirmalar1 sonucu meydana gelen komplikasyonlar nedeniyle zararh
eklembacaklilar icerisinde medikal ve veterinerlik agisindan diinyada iicilincili sirada yer
almaktadirlar. Bu familyanin bazi tiirleri insanlarda ve ¢iftlik hayvanlarinda (biiylik ve
kiiglikbag) Onchocerciasis (Nehir korliigii) hastaliginin vektoriidiirler. Benzer sekilde kus
ve ciftlik kanatlilarinda sitma benzeri bir paraziter hastalik olan Leucocytozoonosis
tastyicist olarak bilinirler. Yogun birey sayisina sahip populasyonlarin kan emme
aktiviteleri hayvanlar iizerinde strese yol agmaktadir, bunun yaninda tasidiklari hastalik
etmenleri ciftlik hayvanlarinin iirtin veriminde % 30 lara varan diisiis meydana getirip

ekonomik kayiplara neden olmaktadir (Adler vd., 2004).

Bu familyanin iyeleri holometabol gelisim gostermektedirler. Larva ve pupalart
fiziksel ve ekolojik olarak farkli 6zellikler gdsteren akarsu sistemlerinde yasarlar. Gegici
ya da daimi her tirlii akarsu ortaminda bu sineklerin larva ve pupalarina rastlamak
miimkiindiir. Akarsu bentozunda olduk¢a dominant bir grupturlar. Larvalar genel olarak su
igerisindeki asili organik maddeler, detritus, bakteriler, diatomlar, diger alg tiirleri ve
protozoonlar gibi diger kiigiik hayvansal organizmalar filtre ederek beslenirler. Dolayisi
ile besin zincirinde, predatorleri ve beslendikleri organizmalar arasindaki halkayi

olusturmaktadirlar (Crosskey, 1990).
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Simuliidae larvalarinin lotik ekosistemlerdeki 6nemli bir rolii de filtre ettikleri asili
organik partikiilleri pargalayarak sediment halinde dibe c¢okmelerine engel olarak
sistemdeki madde déngiisiine katilimlarin1 saglamalaridir. Ote yandan ¢ogu tiirden oksijen
hassasiyetleri  nedeniyle su  kirliligi  arastirmalarinda  biyoindikator  olarak

yararlanilmaktadir (Malmqvist vd., 2004).

Simuliidae larvalari su igerisinde bulunan taslara, bitkilere veya herhangi bir
nesneye tutunarak yasarlar. Simulium rhitrogenophilum gibi baz tiirlerin larvalari ise Su
icerisinde bulunan kabuklular ya da Ephemeroptera gibi bazi bocek larva ve nimfleri
lizerine tutunarak yasarlar Bu tutunma her zaman su akintisiyla ayni yonde olur. Pupalar
ise substrata genellikle akintiya zit yonde veya akintinin daha az oldugu kisimlarda

tutunmuslardir (Crosskey, 1990).

Bu sineklerin erkekleri bitki 6zsular1 ile beslenir, disileri ise u¢malar igin gerekli
olan enerjiyi bitki 6zsularindan karsilar ama insan ve sicakkanli hayvanlardan kan emerek

te yumurtlama dongiilerini tamamlarlar (Crosskey, 1990).

Ulkemizde bu zamana kadar yapilmis arastirmalarda 55 siyah sivrisinek tiiriiniin
varhig bilinmektedir (Adler ve Crosskey, 2018). Bu say1 tiim familya tiirlerinin yaklasik %
4'line, Palearktik faunasinin ise yaklasik % 10 'una karsilik gelmektedir. Anadolu'nun
zoocografik durumu ve biyogesitlilik potansiyeli dikkate alindiginda familyanin iilkemizde
cok daha fazla sayida tiiriiniin yasiyor olmas1t muhtemeldir. Bununla birlikte sitogenetik
arastirmalarin da isaret ettigi gibi, familya icerisinde llkemizde de yayilis gosterdigi
bilinen, ¢ok sayida morfolojik olarak birbirine ¢ok benzer 6zellikler gosteren gizli (Kriptik)
tiirlerin var oldugu goriilmektedir (Rothfels, 1956, 1989; Adler ve Sirin, 2014). Bu nedenle
klasik morfolojik karakterlere dayali taksonomik c¢aligmalar familyanin tiirlerinin
belirlenmesinde ve fauna yapisinin detayli olarak ortaya konulmasinda yetersiz

kalmaktadir (Crosskey ve Zwick, 2007).

Calismada segilen tiirlerin igerisinde yer aldigi Simulium cinsinin Wilhelmia altcinsi
tim diinyada 2 tiir grubuna ayrilmis 31 tiirle temsil edilmektedir. Bu altcinsin tiirlerinin
teshisinde kullanilan; pupanin solunga¢ filamentleri, larvanin postgenal yarigi,

hipostomium disleri gibi morfolojik karakterlerdeki karmasiklik ve varyasyonlar
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taksonomik kararlarda belirsizliklere neden olmaktadir. Sitotaksonomik ve molekiiler
veriler genel olarak familya i¢in oldugu gibi 6zellikle altcins igerisinde teshisi zor olan
taksonlarin belirlenebilmesinde biiyiikk kolayliklar saglamaktadir (Adrianov vd., 2015;
Adler ve Crosskey, 2018).

Wilhelmia altcinsine ait tiirlerin pupal solungaglarinin dal sayisi 6’dir ve yapisi
tipsii sekildedir. Tiipsii filamentlerinin dallanma diizeni familya igerisinde ayr1 bir
Ozglinliige sahiptir. Calismada arastirilan 5 tiiriin tiir ayrimlarinda temel morfolojik
karakterlerden bir tanesi olarak da kullanilan pupa filament yapilarina ait goriintiiler Sekil
2.1,2.2,2.3, 2.4, 2.5’de verilmistir.

Sekil 2.1. Simulium balcanicum (x80)

Sekil 2.2. Simulium equinum (x80)



Sekil 2.3. Simulium pseudequinum (x80)

Sekil 2.4. Simulium paraequinum (x80)

Sekil 2.5. Simulium turgaicum (x80)

Altcinsin {ilkemizde yayilis gosteren tiirleri; Simulium balcanicum (Enderlein,
1924) Simulium equinum (Linnaeus, 1758); Simulium paraequinum (Puri, 1933); Simulium
pseudequinum (Séguy, 1921); Simulium turgaicum (Rubtsov, 1940) 'dur (Adler ve
Crosskey, 2018).
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Bu tiirler igerisinde calismada yer alan S. equinum tiirii 6zellikle pupal evrede,
solunga¢ filamentlerinin karakteristik sekilde muz benzeri yapisi ile morfotaksonomik
olarak kolaylikla teshis edilebilmektedir. S. turgaicum ve S. balcanicum tiirleri ise ergin
morfolojisi ve pupal karakterler bakimindan birbirine ¢ok yakin 6zelliklere sahip olan ve
ayri tiirler olup olmadigi konusunda uzun siire siiphe duyulan tiirlerdir (Crosskey ve
Zwick, 2007). Adler vd. (2012) bu iki tiirin larva tiikiiriik bezi politen kromozomlarini
sitogenetik olarak analiz etmisler ve iki ayr tiir olduklarini rapor etmislerdir. Caligmada
incelenen S. pseudequinum ve S. paraequinum tiirleri de morfolojik benzerlikleri ¢ok fazla
olan yakin tiirler olup, erkek genitalias1 karakterleri dahil taksonomik karakterler
arasindaki benzerligin varyasyon olup olmadig: tartisilan tiirlerdir (Crosskey ve Zwick,
2007).
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3. LITERATUR ARASTIRMASI

Ulkemizde Simuliidae faunasina yénelik arastirmalar 20. yiizyilin baslarinda
yapilmaya baslanmistir. Austen'in  1925'yilinda Canakkale'nin Biga yarimadasindan
tanimladigr Simulium pulchripes tiirii Tirkiye'de bu sineklere yonelik ilk caligmadir
(Crosskey ve Zwick, 2007). Bundan sonraki 50 yillik periyotta iilkemizden bu dipter
gurubuna yonelik herhangi bir veri kaydi bulunmamaktadir. Jedlicka (1975), Simulium
caucasicum tiirtini, Odagmia ornata caucasica olarak Afyon ve Canakkale illerinden
kaydetmistir. Alman arastirmaci Zwick (1978) Limnofauna Europea katalogunda
Tiirkiye'den 3 farkl tiirlin kaydina yer vermistir. Kazanci ve Clergu-Gazeau (1990) iilkenin
farkli bolgelerinden 21 tiirli rapor etmislerdir. Ayni iki arastirmaci 1992 yilinda 6nceki
calismalarma ek olarak tiirlerin habitat tercihlerini bildirmislerdir. Ozbek vd. (1995) Dogu
Anadolu bélgesinde ve oOzellikle Erzurum ilinde Simulium bezzi salgini oldugunu ve
yaklasik 100 civar kiigiikbasin telef oldugunu rapor etmislerdir. Balik vd. (2002) Izmir
Dikili'den bir tiirii tilkemizden ilk kayit olarak bildirmislerdir. Sirin (2001) Doktora tezini
Yukar1 Sakarya havzasi Simuliidae tiirlerinin belirlenmesi {izerine hazirlamistir. Bu
doktora c¢aligmasinda tespit edilen 23 tiirden 8 tanesi tlkemiz igin ilk kayit olarak
verilmistir (Sirin ve Sahin, 2005). Kuzey Marmara Bolgesi Simuliidae faunasinin tespitine
yonelik TUBITAK destekli proje calismasi Sahin vd. (2004) tarafindan tamamlanmstir.
Kazanc1 (2006) yaptigi calismada bazi Simuliidae tiirleriyle c¢evresel parametreler
arasindaki iligkileri CCA (Canonical Correspondance Analysis) ile degerlendirmistir.
Crosskey ve Zwick (2007) yayinladiklar1 ¢alismalarinda Anadolu’dan rapor ettikleri 9 yeni
kayit ve dagilis bilgileri ile birlikte bir kontrol listesi yaymlamislardir. 2006 ve 2007
yillarinda Orta Kizilirmak havzasinda goriilen ve bdlgede insan ve hayvan sagliginin yani
sira ekonomik agidan ciddi bir sorun olusturan Simulium lineatum tiirliniin istilas1 ve
yiiriitiilen biyolojik miicadele ¢alismalar1 Yilmaz vd. (2007) tarafindan rapor edilmistir.
Kazanc1 ve Ertung (2008a) tarafindan Tirkiyenin Bati ve Dogu bdlgelerindeki bazi
akarsularda 15 tiir tespit edilmis olup bunlarin bes tanesi yeni kayit olarak verilmistir. Alt1
tanesi yeni kayit olmak iizere toplam 63 tiirli kapsayan bir kontrol listesi yayimnlanmistir
(Kazanci1 ve Ertung, 2008b). Tuzla (2008) yiiksek lisans ¢alismasinda Eskisehir 6 farkli
tiiriin sitogenetik o6zelliklerini belirlemistir. Kalafat (2008) yiiksek lisans tez ¢aligmasinda

Afyon ve c¢evresinde yayilis gosteren bu familyaya ait tiirleri belirlemeye calismigtir.



11

Ertung (2009) yiiksek lisans ¢alismasinda Bati Anadolu'daki bazi akarsularin Simuliidae
faunalarini arastirmustir. Caglar ve Ipekdal (2009) 45 tiirii kapsayan ¢alismalari ile Tiirkiye
Simuliidae faunasini yakin iilke faunalar ile karsilastirarak degerlendirmislerdir. Ulke
faunas1 i¢in 1 yeni tiir kayd1 Kalafat ve Sirin (2011) tarafindan yayinlanmistir. Yesiloz
(2011) yiiksek lisans tez ¢alismasinda Nevsehir Kizilirmak havzasinda sorun olusturan
simulidlerin molekiiler siniflandirmasini mitokondriyal sitokrom C oksidaz alt {inite I
(COI) ve ribozomal transkripte edilen ara bolge-2 (internal transcript spacer 2) ve 28S
DNA'min bir kismini igeren (ITS2/28S) DNA boélgeleri ile ¢alismistir. Gazyager (2011),
Kirikkale ve Ankara yoresi Kizilirmak havzasinda Simulium cinsi tiirlerinin belirlenmesi
tizerine Doktora c¢aligmasini tamamlamistir. Adler vd., (2012) Kizilirmak havzasinda
Wilhelmia altcinsi tiirlerinin kromozomal yapilarini arastirmislar ve ayni tiir olabilecegi
diistiniilen iki ayri tirtin  Simulium (Wilhelmia) lineatum ve Simulium (Wilhelmia)
balcanicum kromozomal olarak farkliligin1 belirlemislerdir. Basgoren vd. (2013). Ankara
cayt Simuliidae tiirlerini arastirmis ve 11 calisma alanindan 9 tiir bildirmislerdir.
Demircioglu (2014) Erciyes Dagi akarsularinda Simulium tiirlerinin arastirilmasi ve
molekiiler klasifikasyonu iizerine bir ¢alisma gergeklestirmistir. Adler ve Sirin (2014)
Prosimulium cinsinin Bati Asya populasyonlarinin sitotaksonomik degerlendirmesini
yaptiklar1 calismalarinda cinsin 3 farkli tiiriniin Bati Anadolu'daki populasyonlarini da
incelemis ve s06z konusu 3 tiirden bir tanesinin yeni bir tiir oldugunu bildirmislerdir.
Calismada Prosimulium rachiliense tiiriiniin 6zellikle Ermenistan'daki populasyonlarinda
kromozomal inversiyonlarla belirgin farkliliklar gosterdigini saptamiglardir. Sirin vd.
(2014), Dogu Marmara bolgesinde yaptiklart ¢aligmada 17 tiir tespit etmislerdir. Sirin vd.
(2015), Trakya bolgesinde yaptiklari bir diger ¢alismada ise bir tanesi Tiirkiye i¢in yeni
kayit olmak tizere 18 tiir kaydi vermislerdir. Adler ve Sirin (2015) ve yine Sirin ve Adler
(2015) iki yeni tir tanimlamiglardir. Her iki ¢alismada da tiirlerin kromozomal ve

morfolojik 6zelikleri detaylica incelenmistir.

Bu tez caligmasinda arastirilan Wilhelmia tiirlerini igeren ve Anadolu’da yapilan
morfotaksonomik ve ekolojik ¢aligmalardan ayrintili olarak bahsedilecek olursa; Kazanci
ve Clergu-Gazeau (1990) tarafindan yapilan ¢alismada Dogu Anadolu Bélgesinde bulunan
Malatya, Erzincan, Hakkari illerinde S. balcanicum, S. paraequinum, S. turgaicum ve S.
pseudequinum tiirlerinin kaydi verilmistir. Sirin (2001) Doktora tezini Yukar1 Sakarya

havzas1 Simuliidae tiirlerinin belirlenmesi lizerine hazirlamistir ve tezinde S. balcanicum,
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S. paraequinum, S. equinum, S. lineatum ve S. pseudequinum tiirlerine ait kayitlar
bildirmistir. Crosskey ve Zwick (2007) yayimladiklart Anadolu Simuliidae Faunasi kontrol
listesinde S. balcanicum tiiriinii Ankara ve Izmit’ten, S. paraequinum’u Adana, izmit ve
Kahramanmaras’tan, S. equinum’u Ankara ve S. pseudequinum’u Ankara, Corum ve Izmit
illerinden rapor etmislerdir. Ertung vd. (2008) Yedigoller bolgesinde yaptiklar: ¢aligmada
S.pseudequinum ve S. lineatum tiirlerine ait lokalite bilgilerine yer vermislerdir. Kalafat
(2008) yiiksek lisans tez c¢alismasinda Afyon ve ¢evresinde yayilis goOsteren S.
pseudequinum ve S. balcanicum tiirlerine ait bilgilere yer vermistir. Ertung ve Kazanci
(2009) Bati Anadolu’daki bazi akarsularda bulunan Simuliidae larvalar1 i¢in verdikleri
teshis anahtarinda S. balcanicum, S. pseudequinum ve S. lineatum tiirlerine ait lokalite
bilgilerine yer vermislerdir. Kazanci ve Ertunc¢'un (2010) Yesilirmak havzasinda yaptiklar
caligmada S. balcanicum ve S. pseudequinum tiirlerine ait kayit verilmistir. Yildirim (2011)
tarafindan gerceklestirilen "Orta Kizilirmak Havzasinin Nevsehir Boliimiinde Sorun
olusturan Karasinek (Diptera:Simuliidae) Tiirlerinin Molekiiler Klasifikasyonu™ baslikli
yiiksek lisans tezinde S. equinum tiiriiniin molekiiler klasifikasyonunu gergeklestirmistir.
Gazyagci (2011), Kirikkale ve Ankara yoresi Kizilirmak nehrinde Simulium cinsi tiirlerinin
yayilisini arastirdigi doktora tez galismasinda S.balcanicum, S.pseudequinum, S.equinum,
S. lineatum tiirlerine ait bilgilere yer vermistir. Sariozkan vd. (2013) S.lineatum ve
S.balcanicum tiirleri istilasinin Kapadokya bdlgesinde meydana getirdigi ekonomik kayip
lizerine bir arastirma yapmislardir. Baggoren vd. (2013) Ankara ¢ayinda Simuliidae
tirlerini tespit ¢alismasinda S. balcanicum, S. lineatum, S. pseudequinum tiirlerini elde
etmiglerdir. Sirin vd. (2014,2015) Dogu Marmara ve Trakya'da yiiriittiikkleri faunistik
calismada S. balcanicum, S. paraequinum, S. equinum, S. lineatum ve S. pseudequinum

tiirlerine ait lokaliteleri bildirmislerdir.

Son yillarda gerek ililkemizde gerekse diinyada familya igerisindeki gizli tiirlerin
belirlenmesinde ve taksonlarin filogenetik iliskilerinin anlagilmasinda molekiiler teknikler
yogun olarak kullanilmaktadir. Bu ¢alismalar igerisinde; Pfenninger ve Schwenk (2007),
Yesiloz ve Yildirim (2015), Day vd. (2008), Phayuhasena vd. (2010), Pramual vd. (2012),
Low vd. (2014) sayilabilir. Palearktik Bolge’de de (Orta ve kuzey Avrupa da COI gen
bolgesi araciligiyla Simulium reptans tiirii populasyonlarinin genetik karakterizaysonunun
yapilmasi gibi) familya tiirlerinin ayriminda ve filogenilerinin arastiriimasinda molekiiler

tekniklerin kullanildig1 ¢ok sayida ¢alisma yapilmaktadir. Ozellikle familya igerisindeki



13

altcins ve tlir gruplar iizerine yapilan populasyon genetigi ¢aligmalar1 oldukg¢a fazla
sayidadir (Thanwisai vd., 2006, Jedlicka vd., 2012, Kudela vd., 2014, Pramual ve Adler,
2014, Pramual vd., 2015).

Wilhelmia alt cinsi ile ilgili yapilan molekiiler caligmalar ise;

Kudela vd. 2012 yilinda mtCOIl geni ile yaptiklari analizlerde S.lineatum ve S.
balcanicum tiirlerinin tiir statiilerini belirlemeye ¢alismislardir Yildirim (2011), Nevsehir
ilinde 6rnekleme bolgelerinden secilmis toplam 7 larvadan genomik DNA ekstraksiyonunu
yapilmig ve elde edilen DNA'lar parsiyel mitokondriyal cytochrome oxidase subunit 1 ve
ribosomal complete internal transcript spacer 2 ve parsiyel 28S gen bolgelerini amplifiye
eden spesifik primerler ile PCR'a tabii tutmus ve Mt-COI gen bolgesine gore Kizilirmak
izolatlar1 Litvanya'dan GenBank'a kayit yapilmis S. equinum izolatlari ile identik bulunmus
ve S. equinum olarak identifiye edilmislerdir. Ribozomal ITS2 ve 28S gen bolgelerinin
filogenetik analiz sonucu ise Kizilirmak izolatlar1 arasinda %97,6-100,0, diinyadan diger
Simulium izolatlar ile ise %75,6-85,8 oraninda identiklik belirlenmistir. Ribozomal 1TS2
gen bolgesine gore tiim Kizilirmak izolatlarinin analize tabii tutulan diger izolatlara gore

ayr1 filogenetik bransta yer aldig1 saptanmistir.

Adler vd. (2012) Kizilirmak havzasinda Wilhelmia altcinsi tiirlerinin politen
kromozom yapilarini aragtirmiglar ve ayni tiir olabilecegi disiiniilen iki ayri tiiriin (S.

lineatum ve S. balcanicum) kromozomal olarak farkliligini belirlemislerdir.
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4. MATERYAL VE YONTEM

4.1. Calisma Materyali

Calismada Bat1 Anadolu Bolgesi’ndeki akarsulardan 2012-2017 yillar1 arasinda
toplanan ve absolii alkol igerisinde Eskisehir Osmangazi Universitesi Entomoloji
koleksiyonunda saklanan Wilhelmia altcinsinin 5 tiirline ait (equinum, balcanicum,
turgaicum, pseudequinum, paraequinum) pupa ve son larva ornekleri kullanilmistir.
Calisma materyalinin toplandigi lokalite vb. gibi kapsamli bilgilere Cizelge 4.1 de ve
Sekil 4.1.yer verilmistir. Orneklerin tiir teshisleri tez danismam1 Umit Sirin tarafindan
Rubtsov (1956), Knoz (1965), Terteryan (1968), Crosskey (1991, 1998, 2002), Bass
(1998), Crosskey ve Malicky (2001), Yankovsky (2003), Crosskey ve Zwick (2007),
Jensen (1997), Crosskey ve Crosskey (2000), Jedlicka ve Stloukalova (1997), Jedlicka vd.
(2004), Belgat ve Dakki (2004)tun hazirlamis olduklari teshis anahtarlarindan

yararlanilarak yapilmistir



Cizelge 4.1.Wilhelmia tiirlerinin toplanma yerleri ve tarihleri

Tiir Ismi Toplandig Yer Enlem Boylam Toplanma Tarihi | Ornek Cinsi | COI-KOD ITS-KOD
Kitahya/Agackoy e 2 03.04.2013 Pupa 10COIkutaWPS | 10ITSKutaWps
- Denazgiey 38 44 459 29 45 592 25.03.2016 Pupa 11COlusabWPS | 11ITSusabWPS
pyd/Daglglis Gay: 3748416 2834 808 26.03.2016 Pupa 12COlayddWPS | 121TSayddWPS
N ol 3833517 28 03 159 25.03.2016 Pupa 13COImancWPS | 13ITSmancWPS
Denizli/Akyar 3736225 29 07444 22.04.2013 Pupa 15COIdenaWPS | 15ITSdenaWps
Mugla/Karg Cay1 36 42 453 2902910 27.03.2016 Pupa 17COIMUgkWPS | 17ITSmugkWPs
Afyon/Bastepe 38 27 104 3007 348 31.03.2016 Pupa 18COlafybWPS | 18ITSafybWPS
Afyon/Kazill 3807 358 30 05 737 31.03.2016 Pupa 19COlafykWPS | 191TSafykWPS
Balikesir/Kazikls 3939951 2758158 16.06.2017 Pupa 20COIbalkWPS | 201TShalkWPS
Balikesir/Cehennemdere 39 16 384 28 12 312 16.06.2017 Pupa 21COlbalcWPS 211TSbalcWPS
S bseudeu Izmir/Zeytindagi yolu 38 58 286 2703101 30.04.2017 Larva 22COlizmzWPS | 221TSizmzWPS
pseudequinum 'Izmir/Yelki 3820 293 2651 393 01.05.2017 Pupa 23COlZmyWPS | 23TSizmyWPS
szir/ Orhanl 3810129 26 57258 01.05.2017 Pupa 24COlizmoWPS | 241TSizmoWPS
[zmir/Orhanls 3810129 26 57258 01.05.2017 pupa 25COlizmoWPS | 251TSizmoWPS
Ktahya/Simav Cay: 39 16 467 28 31 466 16.06.2017 pupa 26COIKUSWPS | 261TSKutsWPS
Kiitahya/Simav ¢ay! 39 16 467 28 31 466 16.06.2017 pupa 27COIKUSWPS | 27ITSkutswPS
Ktahya/Binmurt 3913038 2821520 16.06.2017 pupa 28COIKUtbWPS | 28ITSkutbWPS
Ktahya/Binmurt 3913038 2821520 16.06.2017 pupa 29COIKUtbWPS | 291TSkutbWPS
Manisa/ Azmak 2 3830 108 2812536 30.04.2017 larva 30COImanaWpPs | 30ITSmanawps
Manisa/Tabak Cay: 38 30 456 28 05592 30.04.2017 pupa 31COIMantWPS | 31ITSmantwpPs
Usal/Giire 38 38 081 29 08 189 2503.2016 pupa 32COlusagWPS | 32ITSusagWPs
Antalya Deniztepekdyii 36 58 709 3107 468 29.03.2016 pupa 70COlantdWPS -

qT



Cizelge 4.1. Wilhelmia tiirlerinin toplanma yerleri ve tarihleri (devam)

Burdur-Yarimkoy

3737381 3002 715 30.03.2016 pupa 71COlburyWPS 711TSburyWPS
Burdur-Kavacik 3742935 30 00 574 30.03.2016 pupa 72COIburkWPS -
Burdur/Derekdy 3739 337 29 49 417 30.03.2016 pupa 73COlburdWPS 731TShurdWPS
AntalyafToslak 36 37 578 3154 279 03.05.2016 pupa 74COlantaWPS 741TSantaWPS
Burdur/ Aslanl Cay1 3712 579 29 43 993 06.05.2016 pupa 75COIburaWPS 751TSburaWPs
Antalya/ Yaylakilingh 36 34 368 29 43 409 06.05.2016 pupa 76COlantyWPS | 761TSantyWPS
Antalya/Yay Karagulha 36 53 539 29 39 289 07.05.2016 pupa 77COlantyaWPS 771TSantyaWPS
Denizli- Menderes 38 09 367 29 38 407 07.05.2016 pupa 78COIldenmWPS -
Burdur-Derekdy 37 37876 3038 315 26.06.2015 pupa 79COIburdWPS .
Isparta/ Ayvalipinar 37 40 890 3101651 29.04.2015 pupa 80COIlispaWPS 80ITSispaWPS
_ Antalya-Karpuzgay1 36 43 825 3135738 22.05.2015 pupa 82COlantk WPS i
S.pseudequinum
Burdur/Isparta yolu 37 45 655 3023813 24.05.2015 pupa 83COIburtWPS 83ITSburiwpPs
Antalya/Kurugay 36 58 898 3112398 30.03.2015 pupa 84COlantkuwWPS 841TSantkuWPS
Antalya/Gengler Koyii 36 46 830 3143165 30.03.2015 pupa 85COlantgWPS 851TSantgWPS
Burdur/ Camkdy 3714 151 2932 353 01.05.2014 pupa 86COlburcWPS 861TShurcWPS
Denizli/Sirgalik 3730342 2930116 02.05.2014 pupa 87COIldensWPS 871TSdensWPS
Burdur/ Kemer Yolu 37 20 408 29 56 382 02.05.2014 pupa 88COlburkWPS 88ITShurkWPS
Mugla/ Kdycegiz 36 59 554 28 37 959 26.04.2015 pupa 89COIMugkWPS | 891TSmugkWPS
Burdur/ Cesme Deresi 3731380 3045900 28.04.2015 pupa 90COlburceWPS 90ITSburceWPS
Burdur/ Yamadiburnu 3709 023 29 36 759 26.06.2015 pupa 91COlburyaWPS | 91ITSburyaWPS
Isparta/ Sofular Koyii 37 48 005 3100711 27.06.2015 pupa 92COlispsWPS 921TSispsWPS
Isparta/ Kogular K&yt 3743724 3108 467 27.06.2015 pupa 93COlispkWPS 931TSispkWPS
S.balcanicum Manisa/ Cokelek 38 33517 28 03 159 25.03.2016 pupa 9COImancWB 9ITSmancWB

9T



Cizelge 4.1. Wilhelmia tiirlerinin toplanma yerleri ve tarihleri(devam)

Aydin/ Eskigine 3732 464 2803 775 26.03.2016 pupa 10COlaydcWB 101TSaydcWB
Ry g 040 -° 20.04.2013 pupa 11COIdeniwB 111TSdeniWB
§ | Beglpey ik s 23.04.2013 pupa 12COIdenbWB | 12ITSdenbWB
Mugla/ Beyoba 36 54 589 28 45 854 26.04.2015 pupa 13COImughWB | 13ITSmugbWB
Aydin/ Eskigine 3732 464 2803 775 26.03.2016 larva 14COlaydeWB 141TSaydeWB
lzmir/ Zeytindags Yolu 38 58 269 2103102 30.04.2017 pupa 15COlizmzWB 151TSizmzWB
Kiitahya/ Simav Gay: 39 16 487 2831470 16.06.2017 pupa 16COIKUtsWB 161TSkutsWB
S balcanicum | ahya/Simay Cayi 39 16 487 2831470 16.06.2017 pupa 17COIKutsWB 171TSkutsWB
Manisa/CSkelek 3833517 2803 159 25.03.2016 pupa 18COImancWB | 18ITSmancWB
Balikesir/Cehennemdere 39 16 385 2812 314 16.06.2017 pupa 23COIbalcWB 231 TShalcWB
Antalya/ Gebiz 3705516 30 57 169 23.04.2015 pupa 41COlantgWB 41ITSantgWB
Antalya/Karpuzay: 36 43825 3135738 22.05.2015 pupa 43COlantkWB 431TSantkWB
Burdur/Yamadiburnu 3709 023 29 36 759 26.06.2015 larva 44COlburyWB | 441TSburyWwB
Mugla/ Boziiyiik 3718033 2808 753 27.03.2016 pupa 45COImughWB | 45ITSmugbWB
Denizli/Menderes Cayr 38 09 367 29 38 407 07.05.2016 pupa 46COIdenmWB | 461TSdenmWB
Denizli/Sofular 37 36 381 28 54139 29 04.2013 pupa 47COIdenfWB 471 TSdenfWB
Denizl/Camkoy 3714709 29 31827 23.04.2013 pupa 1COldencWL 11TSdencWL
S turgaicum Antalyaly. Kocayatak 36 57 754 3058 335 25.06.2015 pupa 2COlantyWL 2ITSantyWL
Burdur/ Bogazigi Koyi 3730 459 3004 394 26.06.2015 pupa 3COIburbWL 3ITSburbwL
Burdur/ Yamadiburnu 8709 023 29 36 759 26.06.2015 pupa 4COlburyWL A1TSburyWL
S equinm Kitahya/ Aizonoi 3911228 2936 193 05.06.2012 oupa SOl S
Kitahya/ Aizonoi 3911228 2936 193 05.06.2012 oupa COlutaWE A
S.paraequinum Antalya/Gebiz 37 05516 30 57 169 23.04.2015 pupa 4COlantgWPA AITSantgWPA

LT



Cizelge 4.1. Wilhelmia tiirlerinin toplanma yerleri ve tarihleri (devam)

S.paraequinum

Antalya/ Haciosmanlar

3708 298 3055718 23.04.2015 pupa 5COlanthWPA 5ITSanthWPA
Antalya/Anith 36 07 133 32 34 465 08.05.2016 pupa 6COlantaWPA 6I1TSantaWPA
Antalya/Deniztepe
Koyil 36 58 709 3107 468 29.03.2016 pupa 7COlantdWPA 7ITSantdWPA
Burdur/Yarimkédy 3737381 3002 715 30.03.2016 pupa 8COIburyWPA 8ITSburyWPA

8T



Sekil 4.1. Wilhelmia tiirlerinin lokalite haritasi

Aciklama

S. balcanicum

S. equinum

S. paraequinum
S. pseudequinum
S. turgaicum

67
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4.2. Molekiiler Calismalar
4.2.1. Total DNA izolasyonu

Gergeklestirilen bu arastirmanin molekiiler ¢alisma kismi, DNA dizileme ¢alismasi
haricinde,  Eskisehir =~ Osmangazi  Universitesi Entomoloji Laboratuarinda
gerceklestirilmistir. Absolute alkol igerisinde -20 °C de saklanan drneklerden Marchaley-
Nagel, Dokudan Genomik DNA elde etme Kkiti ile total DNA izolasyonu
gergeklestirilmistir.

Ik olarak dokularmn bulundugu eppendorph tiiplerine 180 pl sindirim soliisyonu
eklenmistir. Uzerine 20 pl proteinaz K enziminin soliisyonu ilave edildikten sonra
pipetleme ve/veya vorteksleme ile karigtirilmistir. Karistirma isleminden sonra tiipler
56°C'lik su banyosunda igerik homojen oluncaya kadar bekletilmistir. Su banyosundan
alinan oOrnek tiiplerine 20 pul RNAse enzimi eklenmis ve karistirilmistir. 10 dk oda
sicakliginda inkubasyona birakilan 6rnek tizerine 200 pl lizis soliisyonu eklenmis ve tekrar
karistirilmistir. 400 pl % 50'lik etanol eklenen drnekler pipetleme yapilarak karistirilmistir.
Sonraki agamada lizatimiz koleksiyon tiipline aktarilmis ve 1 dakika 6000xg de santrifiij
edilmistir. Santrifuj sonucunda koleksiyon tiipiiniin altinda toplanan sivi atilarak kolon
filtresi tizerine ilk yikama soliisyonundan 500 pl eklenmistir. 1 dakika 8000xg de santrifiij
edilen Ornek tiipii igerisinde toplanan sivi kisim tekrar atilarak aym filtre iizerine 500 pl
yikama sollisyonu-2 eklenmistir. 3dk 12000xg de santrifiij edilen drnek tiipleri icerisindeki
stvi uzaklastirilmis ve 6rnekler kolon filtresi iizerine ilave edilmis 200 pl Elution tamponu
icerisinde 2 dk oda sicakliginda inkiibe edilmistir. Inkiibasyondan hemen sonra 1 dk
8000xg de santrifiij edilmis ve kolon filtresi altina gecen, i¢inde total DNA bulunan sivi

zaman kaybedilmeden -20 °C de muhafaza edilmek tizere kaldirilmistir.

DNA izolasyonu sonrasinda elde edilen DNA'nin miktar1 Thermo Fisher Nanodrop
2000 cihaz1 ile Olglilmiistiir. Safligi ve miktar1 yeterli goriilen total DNA'lardan elde
edilmesi planlanan COI (Sitokrom C oksidaz alt iinite I) ve ITS (Internal Transcribed
Spacer) gen bdlgeleri PZR (Polimeraz Zincir Reaksiyonu) araciligi ile ¢ogaltilmis ve

analizleri gergeklestirilmistir.
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4.2.2. PZR aracihiyla gen bolgelerinin ¢ogaltilmasi

Calismada g¢ogaltilmas1 amacglanan gen bolgelerinden ilki Sitokrom C oksidaz alt
tinite I (COI) in yaklasik 650 baz ciftlik bir bolgesidir. DNA Barkodlama calismalarinda
onemli bir belirteg¢ olarak kullanilan bu gen bdlgesi, protein kodlayan bir gendir ve protein
kodlayan genler arasinda en korunumlu olan bolge olarak bilinmektedir (Kaya, 2015). PZR
gergeklestirilmesi i¢in ¢ok farkli primerler ile ¢aligilabilir. Yapilan bu ¢alismada evrensel

primerler kullanilmistir. (Cizelge 4.2).

Cizelge 4.2. Calisilan COI Gen bolgesi igin sentezlenen Primer dizilimleri

Gen Primer Primer Dizilimi
Bolgesi | Baglanma
Yonu
ol F 1490 5'-GGT CAA CAA ATC ATA AAGATA TTG G-3' 25 mer
R 2198 5'-TAA ACT TCA GGG TGA CCA AAA AAT CA-3' 25 mer

Calisilan gen bolgesinin ikincisi ise filogenetik c¢aligmalarda yaygin olarak
kullanilan ¢ekirdekte bulunan trankripsiyonu yapilan ara bdlgeler olan ITS1 ve ITS2
(internal transcribed spacer 1-2) dir. ITSI-5.8S-ITS2 gen bolgelerini kapsayan bu alan
olduk¢a korunmus bir bolgedir. Cizelge 4.3 ‘de ITS 1-2 i¢in kullanilan evrensel primer

verilmistir.

Cizelge 4.3. Caligilan ITS1-ITS2 Gen Bolgelerinin sentezlenen Primer dizilimleri

Gen Primer Primer Dizilimi

Bolgesi | Baglanma

Yoni
TSL2 F ITS5 5'-GAAAGTAAAAGTCGTAACAAGG-3" 22 mer
R ITS4 5'-TCCTCCGCTTATTGATATGC-3' 20 mer

PZR reaksiyonlar1 son hacim 50 pl olacak sekilde hazirlanmistir. PZR

gerceklestirilmesinde kullanilan bilesenler ve yaklasik hacimleri su sekildedir;
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Cizelge 4.4. PZR Reaksiyonunda kullanilan malzemeler ve hacimler

Materyal Hacim (pl)
dH,0 36,35
Buffer 10X 5
MgCl, (25 mM) 4
dNTP (10 mM) 1
Primer 100 pmol/ul L 0,2

0,2
Taq 0,25
Template DNA 3
Toplam 50

Asagidaki Cizelge 4.5 de COI igin, Cizelge 4.6’de ise ITS1ve ITS2 i¢cin PZR

Reaksiyonlar1 verilmistir.

Cizelge 4.5. COI igin PZR Reaksiyonu

Reaksiyon °C Zaman Dongii
Intial (Baslangi¢ denatiirasyonu 95 2 dk

Denatiirasyon 95 30sn

Anneling (Baglanma) 44 30sn 25X-35X
Elongation 72 0.50sn

Final Extansion (Son uzama) 72 7 dk

Cizelge 4.6. ITS1-IT2 i¢cin PZR Reaksiyonu

Reaksiyon °Cc Zaman Dongii
Intial (Baslangi¢ denatiirasyonu 95 30sn

Denatiirasyon 95 20sn

Anneling (Baglanma) 46 30sn 25X-35X
Elongation 68 1.40

Final Extansion (Son uzama) 68 5 dk
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4.2.3. Jel elektroforez

Elde edilecek PZR iiriinlerinin yeterli saflikta ve istenilen baz giftine sahip olup
olmadig1 %1'lik agaroz jel elektroforezinde yiiriitiilerek kontrol edilmistir. Jel; 100 ml 1X
TAE (Tris-Asetik asit-EDTA) ve 1 gr agaroz toz ile hazirlanmistir. Kaynatma yoluyla ya
da mikrodalga firinda berrak hale getirilen karisima 1 pl Etidyum Bromid eklenmis ve
kanigtirilarak homojen hale getirilmistir, daha sonra elektroforez kalibina dokiilerek
polimerlesmesi beklenmistir. Polimerlesen jel elektroforez tankina yerlestirilmis (1X TAE
bulunan) ve yiikleme kuyucuklarina Baz uzunluklar1 belirlenmis belirtecle birlikte PZR
sonucu elde edilmis triinler yiiklenmistir. 90 volt'da 45 dk siireyle yiiriitiilen iirlinler islem
sonunda UV 1sm1 altinda goriintiilenmis ve fotograflanmistir. (Sekil 4.2, Sekil 4.3)
Elektroforezde basarili sonug alindig1 goriilen PZR iiriinleri uygun yontemlerle saflastirilip,
Macrogen Europe firmasi araciligtyla hizmet alimi kapsaminda standart Sanger dizilemesi

yaptirilmistir.

L
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Sekil 4.2. COI gen bolgesinin PZR sonucu jel goriintiisii
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Sekil 4.3. ITS gen bolgesi PZR sonucu jel goriintiisii

4.3. Molekiiler Verilerin Analizi

4.3.1. Elde edilen DNA dizilerinin kontrolii

Total DNA eldesi sonrasinda yapilan PZR isleminde dogru gen bolgesinin elde
edilmesi, filogenetik aga¢ olusumunda dogru ve giivenilir bir sonu¢ elde etmek adina
onemlidir. Bu nedenle dizileme sonrasi firma tarafindan gonderilen “abl.” formatindaki
dosyalar Bioedit v.7.0.5 programi ile agilarak baz diziliminin temizligi incelenmistir. Gen

bolgelerinin dogrulugu ise niikleotid BLAST taramasi ile kontrol edilmistir.

4.3.2. Hizalama analizleri

PZR iriinleri Macrogen Europe firmasndan hizmet alimi yoluyla ¢ift yon olarak
diziletilmistir. COI ve ITS1-ITS2 gen bolgelerinin hizalanmast SEQUENCHER v.4.1
programi ile gergeklestirilmistir. Ikili hizalamalar1 sonucu birlestirilen forward ve reverse
dizileri kromotogramlar: araciligi ile kontrol edilmis, bozuk ve kullanigsiz olanlar toplu

hizalamaya dahil edilmemistir.
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4.3.3. Filogenetik analizler

Filogenetik analizler i¢in yaygin olarak kullanilan bir¢ok yontem mevcuttur.
Yapilan ¢alismada verilerin giivenirliligini artirmak amaciyla 3 farkli filogeni yaklagimi
kullanilmigtir. Bu yaklagimlar; Bayesian filogeni (BF), maksimum olasilik (MO yada ML)

ve maksimum parsimoni (MP) yaklagimlaridir.

COI gen bolgesinin analizi i¢in gerekli olan veri matriksi MEGA (Molecular
Evolutionary Genetics Analysis) v.7.0 (Kumar, Stecher ve Tamura 2015) programi ile
olusturulmustur. Programin Clustal W opsiyonu kullanilarak dizilerin hepsi hizalanmistir.
DnaSP v.5.10.01 (Rozas vd. 2017) programi ile haplotipler ve frekanslari hesaplanmustir.
Haplotip dosyas1 olusturulduktan sonra, bu dosya filogenetik analizlerde kullanilmak iizere

“fasta.”, “nexus.” ve “phylip.” uzantili dosyalara doniistiiriilmiistir.

Analizler i¢in kullanilacak niikleotit baz degisim modelleri MODELTEST v. 3.07
(Posada ve Crandall 1998) programi kullanilarak hesaplanmistir. Haplotipler arasindaki
filogenetik iliskiyi saptamak amaciyla PAUP v.4.0b10 (Swofford 2002) programi
kullanilarak Maksimum Parsimoni (MP) ve Maksimum Olasilik (MO) analizleri
gerceklestirilmistir. MODELTEST v. 3.07 programi kullanilarak hesaplanan baz degisim
modeli ile olusturulan veri setine MRBAYES v.3.1.2 (Ronquist ve Huelsenbeck 2003)

programi kullanilarak Bayesian filogenetik analizi (BF) uygulanmistir.

Filogentik analizlerin yanmisira haplotipler arasindaki mutasyonel uzakliklar
hesaplamak i¢in uzaklik algoritmasi ile galisilan SplitsTree v.4.11.3 (Hudson ve Bryant
2006) programu ile haplotip ag1 analizi gerceklestirilmistir. Hesaplanan baz degisim modeli
bu programda da kullanilmis ve sadece i¢ grup haplotiplere Neighbor Net haplotip agi

opsiyonu ile gergeklestirilmistir.

ITS1-1TS2 gen bolgesinin analizi i¢in gerekli olan veri matriksi de ayn1 COI gen
bolgesinde oldugu gibi MEGA v.7: (Molecular Evolutionary Genetics Analysis) v.7.0
programi ile olusturulmustur. Programin Clustal W opsiyonu kullanilarak dizilerin hepsi
hizalanmigtir. DnaSP v.5.10.01 programi ile haplotipler ve frekanslari hesaplanmistir.

Haplotip dosyas1 olusturulduktan sonra, bu dosya filogenetik analizlerde kullanilmak {izere
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“fasta.”, “nexus.” ve “phylip.” uzantili dosyalara donistiiriillmistiir. ITS1-1TS2 gen bolgesi
icin haplotipler arasindaki evrimsel iliski ve paylasilan haplotipler ise NETWORK wv.

5.0.0.3 programu ile analiz edilmistir.
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5. BULGULAR VE TARTISMA

Wilhelmia altcinsine ait tiirlerin Bati Anadolu populasyonlarin ve tiirlerin
arasindaki filogenetik iligskinin belirlenmesi amaciyla 2012-2017 yillar1 arasinda bolgeyi
kapsayan arazi calismalarindan toplanan ve Eskisehir Osmangazi Universitesi Entomoloji
Envanteri'ne kayith olan 6rneklerden bolgeyi temsil edecek nitelikte tiir ve birey se¢imleri
gerceklestirilmistir. Calismada 54 farkli istasyondan alinan 6rnekler degerlendirilmistir.
Altcinsin S. pseudequinum ve S. balcanicum tiirleri ¢alisma bolgesinde genis yayilis
gostermektedir. Buna karsin S. paraequinum ve S. turgaicum tiirleri ¢alisma bdlgesinin

giineyinden ve S. equinum tiirii ise bdlge igerisinde yalniz Kiitahya ilinden elde edilmistir.

5.1. Calhisilan Bolgede Altcinse Ait Tiirlerin COI Gen Bolgesi Molekiiler Bulgular:

Dizileme sonrasi elde edilen COI genine ait dizilerin ikili hizalanmalar1 sonrasi
uzunluklar1 574-726 baz cifti arasinda degismektedir. Diziler hizalanmis, yonleri ve dogru
gen bolgesine ait olup olmadiklart niikleotid blast gerceklestirilerek kontrol edilmistir.
Lokalitelerden 5 tiir i¢in toplamda 72 COI dizisi elde edilmistir. Diziler blok olarak
hizalanip en kisa diziye gore kesildikten sonra 537 baz ¢ifti uzunlugunda veri seti elde
edilmistir. Dosya MEGA ve DnaSP programlar ile farkli formatlara ¢evrilmis ve analizler
icin hazir hale getirilmistir. Simulium bergi (genbank kodu; KX673600) ve Simulium
arcticum (genbank kodu; HM210490) tiirleri, altcinse olan filogenetik uzakliklar1 g6z
Oniine alinarak dig grup olarak se¢ilmistir. Bu tiirlere ait COI gen bolgeleri “Genbank’tan
alinmugtir. I¢ gruba ait 537 baz ¢ifti uzunlugunda 49 farkli haplotip elde edilmistir. Bu
haplotiplere ait niikleotidlerin 400 tanesi korunmus (conservative), 137'si varyasyonel
(variable) ve 121'i parsimonik bilgi verici oldugu tespit edilmistir. Haplotiplerin dagilimina
bakildiginda 30 haplotiple bolgede en genis yayilima sahip tiir olan ve daha fazla
orneklenen S. pseudequinum tiirii ilk siradadir. Sirasiyla 15 haplotiple S. balcanicum, 2
haplotiple S. equinum, l'er haplotiple S. turgaicum ve S. paraequinum bunu takip
etmektedir (Cizelge 5.1). Altcinsin tiirleri arasinda haplotip paylasimlari oldugu
gorillmiistiir (Cizelge 5.2).



Cizelge 5.1.COI gen bolgesi i¢cin DnaSP v.5.10.01 programu ile hesaplanan haplotipler
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Haplotip sayisi

h: 51

Haplotip cesitliligi

Hd: 0,9808

Haplotip numarasi

Dabhil olan birey kodlari

Hap _1: disgrup-1 1 haplotip

[HM210490_Simulium_arcticum]

Hap 2: disgrup-2 1 haplotip

[KX673600.Simulium_bergi]

Hap_3: 3 haplotip

[93COlispkWPS-77COlantyaWPS-
8COIlburyWPA]

Hap_4: 1 haplotip

[92COlispsWPS]

Hap_5: 8 haplotip

[91COlburyaWPS-85COlantgWPS-
75COIlburaWPS-72COIburkWPS-
71COlburyWPS-70COlantdWPS-
17COImugkWPS-11COlusabWPS]

Hap_6: 2 haplotip

[90COlburceWPS 6COlantaWPA]

Hap_ 7: 1 haplotip

[89COIMugkWPS]

Hap 8: 1 haplotip

[88COIburkWPS]

Hap_9: 2 haplotip

[87COldensWPS 25COlizmoWPS]

Hap_10: 1 haplotip [86COIburcWPS]

Hap 11:1 haplotip [84COlantkuWPS]

Hap 12:1 haplotip [83COIburWPS]

Hap 13:1 haplotip [82COlantkWPS]

Hap_14:1 haplotip [80COlspaWPS]

Hap_15: 1 haplotip [79COIburdWPS]

Hap_16: 2 haplotip [78COldenmWPS 23COlizmyWPS]

Hap 17:1 haplotip [76COlantyWPS]

Hap_18: 1 haplotip [73COIlburdWPS]

Hap_19: 2 haplotip [47COldenfWB 41COlantgWB]

Hap_20: 1 haplotip [46COldenmWB]

Hap 21:1 haplotip [45COImughWB]

Hap 22:2 haplotip [44COlburyWB 43COlantk WB]

Hap_23: 1 haplotip [32COlusagWPS]

Hap_24:1 haplotip [31COImantWPS]

Hap_25: 4 haplotip [30COImanaWPS 12COlayddWPS
7COlantdWPA 5COlanthWPA]

Hap_26: 1 haplotip [29COIkutbWPS]

Hap_27:1 haplotip [28COIlkutbWPS]

Hap_28: 2 haplotip [26COIkutsWPS 18COlafybWPS]

Hap 29: 1 haplotip [24COlizmoWPS]

Hap_30: 4 haplotip [23COlbalcWB 4COlburyWL 3COlburbWL
2COlantyWL]

Hap_31:1 haplotip [22COlizmzWPS]

Hap 32:1 haplotip [21COlbalcWPS]

Hap 33:1 haplotip [20COlbalkWPS]

Hap_34:1 haplotip [19COlafykWPS]

Hap_35: 1 haplotip [18COImancWB]

Hap_36: 1 haplotip [17COIlkutswWB]

Hap_37:1 haplotip [16COIlkutswWB]

Hap_38: 1 haplotip [15COlizmzWB]

Hap_39: 1 haplotip [15COldenaWPS]

Hap_40: 1 haplotip [14COlaydeWB]

Hap_41:1 haplotip

[13COImughWB]
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Cizelge 5.1. COI gen bolgesi i¢in DnaSP v.5.10.01 programu ile hesaplanan haplotipler (devam)

Hap_42:1 haplotip [13COlImancWPS]
Hap 43:1 haplotip [12COldenbWB]
Hap_44: 1 haplotip [11COldeniWB]
Hap_45: 1 haplotip [10COIlkutaWPS]
Hap_46: 1 haplotip [10COlaydcWB]
Hap_47:1 haplotip [9COImancWB]
Hap_ 48: 1 haplotip [5COlkutaWE]
Hap_49: 1 haplotip [4COlkutaWE]
Hap_50: 1 haplotip [4COlantgWPA]
Hap 51:1 haplotip [1COldencWL]

Cizelge 5.2.Paylasilan haplotipler, Tiirler ve haplotip frekans1 (Hf) ile ilgili bilgiler

No | Turler/Tturler

Tir kodlari Hf

1 | S.pseudequinum-S.
paraequinum

93COlispkWPS/8COIburyWPA/77COlantyaWPS | 3

paraequinum

2 | S.pseudequinum-S. 90COlburceWPS/6COlantaWPA 2
paraequinum
3 | S.pseudequinum-S. 30COImanaWPS/12COlayddWPS 4

7COlantdWPA/5COlanthWPA

4 | S. balcanicum-S. turgaicum

23COlbalcwB  4COlburyWL  3COlburbWL | 4
2COlantyWL

Yapilan analizler sonucunda S. pseudequinum-S. paraequinum tiirleri arasinda 3

farkli, S. balcanicum- S. turgaicum tiirleri arasinda ise 1 haplotip paylasimi gergeklestigi

goriilmektedir. S. equinum tiirii populasyonlarinin tiim haplotipleri populasyonlara 6zgiin

olup paylasilmamaktadir.

Ikisi dis grup olmak iizere 51 haplotipten olusan matrikse uygulanan MP analizi

102546 es derecede parsimonik agag ile sonuglanmistir (aga¢ uzunlugu = 313; CI = 0,620;
RI = 0,919; RC = 0,570). MP yaklagimi ile uygulanan 100 tekrarli se¢-bagla analizinden

edinilen agac her bir diigiimde alinan se¢-bagla destek degerleri ile Sekil 5.1°de verilmistir.
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MODELTEST veri seti Akaike bilgi kriterine (AIC: Akaike Information Criterion)
gore TIM1+1 (0,7240)+G (2.4660) modelini (-InL = 2172.0899) en uygun niikelotit

degisim modeli olarak hesaplamistir. Bu modele gore baz frekanslar1 adenin (A) = 0,3394,

sitozin (C) = 0,1671, guanin (G) = 0,1045, timin (T) = 0,3890 olarak hesaplanmustir.

PAUP v.4.0b10 kullanilarak gercgeklestirilen MO 100 tekrarli se¢-bagla analizi
sonucu elde edilen filogenetik aga¢c ve dal destek degerleri Sekil 5.2°de verilmistir.
MrBayes v.3.1.2 programi yardimiyla 51 haplotipe uygulanan Bayesiyan analizinden elde
edilen %50 c¢ogunluk uyum agaci posterior olasilik degerleriyle birlikte Sekil 5.3’de

verilmigtir.

Yapilan Filogenetik analizler COI geni araciligiyla ve farkli algoritmalarla
gerceklestirilmistir.  Yiiksek derecede benzer sonuglar veren bu analizlerin agag
icerisindeki politomiyi ¢ozemedigi goriilmektedir. Bu durumun ¢oziimlenebilmesi igin
COI gen bolgelerine, veri setine uzaklik temelli ¢alisgan Haplotip Ag1 Analizi, SPLITS
TREE programi araciligiyla uygulanmistir.

SPLITS TREE, COI gen bolgesi haplotip ag1 analizi sonucu elde edilen veriler
yorumlanacak olursa, S. balcanicum ve S. turgaicum tiirleri, bir tiiriin farkli populasyonlari
kadar yakin soy hattinda gruplanmiglardir. Bu veri; fenotipik olarak birbirlerinden
farklilasmis oldugu diisiiniilen bu iki tiirin, ayn1 kdkenden gelip yakin zamanda birbirinden

ayrilmig geng iki tiir olabilecegine isaret etmektedir(Sekil 5.4).

S. pseudequinum tiirti 3 farkli haplogrup olusturmustur. Haplotip ag1 analizi sonucu
bu tiirlin; atasal bir tiir oldugu ve genetik ¢esitliligin her yerinde bulundugu yorumu
yapilabilir. Sonucu destekler sekilde S. pseudequinum tiiriiniin habitat olarak genis alanlara
yayilmis, akarsularda sikca karsilasilan ve ekolojik toleransi oldukga yiiksek bir tiir oldugu
bilinmektedir (Sirin, 2001). Bu tiirlin 3 haplogrubu analiz edildiginde; popiilasyonlarin
devamli olarak birbirlerinden ayrilip izole kaldigi, tamamen faklilasamadan yeniden bir
araya geldigi ve bu nedenle kesin bir lireme izolasyonu gerceklestirememis oldugu, ayni
sebepten fenotipte de herhangi bir ¢esitlenme gergeklestiremedigi ve yeni bir tiir haline

gelemedigi ¢ikarsamasia varimistir. Gen akisinin devam etmesi ve populasyonlarin
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birbirinden ayr1 kaldigi zaman dilimlerinde benzer ekolojik kosullar altinda bulunmalarinin
fenotipik cesitlenmeyi durdurdugu diistintilmiistiir.

S. paraequinum tiirii S. pseudequinum tiirti ile birlikte ayni soy hatlarinda yer aldigi
gbzlemlenmistir. Analiz sonucunda S. paraequinum tiiriiniin atasal bir gen dizisine sahip

oldugu ve tiim tiirlerle birlikte haplotip olusturabilecegi goriilmektedir.

S. equinum tiiri haplotip ag1 analizi sonucunda monofiletik bir tiir olarak
desteklenmektedir. Bununla birlikte; ayni1 akarsuda siklikla birlikte bulundugu S.
pseudequinum S. turgaicum ve S. balcanicum tiirleri ile bir haplotip paylasimi yapmamis

olmasi bu tiirler ile arasinda giiglii bir tireme bariyerinin olduguna isaret etmektedir.

Tiirlerin haplotip paylasimi ve aralarindaki evrimsel Oriintliye daha genis bir
cerceveden bakmak adina gen bankasindan altcinse ait kayitl tiim COI gen bolgesi dizileri
indirilmistir. (https://www.ncbi.nlm.nih.gov/nuccore/?term= erisim:14.05.2018).
Calismada elde ettigimiz dizilerle tekrar haplotip ag1 analizi gerceklestirilmistir.
Ermenistan, Ingiltere Almanya, Ukrayna, Litvanya ve iilkemizin Dogu bdlgelerinde
yapilan calismalardan (Yesiloz ve Yildirim, 2015; inci vd. 2017) gen banka yiiklenen
dizilerle yeni bir haplotip ag1 oriintiisii ortaya ¢ikarilmistir (Sekil 5.5).
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5.2. Cahsilan Bolgede Altcinse Ait Tiirlerin ITS1-1TS2 Gen Bolgesi Molekiiler
Bulgular

Dizileme sonrasi elde edilen ITS genine ait dizilerin ikili hizalanmalar1 sonrasi
uzunluklar1 584-725 baz ¢ifti arasinda degismektedir. Diziler hizalanmis, yonleri kontrol
edilmis ve dogru gen bdlgesine ait olup olmadiklar1 niikleotid blast gergeklestirilerek
kontrol edilmistir. lokalitelerden toplamda 67 ITS dizisi elde edilmistir. Diziler blok olarak
hizalanip en kisa diziye gore kesildikten sonra 647 baz cifti uzunlugunda veri seti elde
edilmistir. Dosya MEGA ve DnaSP programlar ile farkli formatlara ¢evrilmis ve analizler

i¢cin hazir hale getirilmistir.

I¢c gruba ait 647 baz ¢ifti uzunlugunda 14 farkli haplotipe ait niikleotidlerin 534
tanesinin korunmus (conservative), 113 tanesinin varyasyonel (variable) ve 102'sinin
parsimonik bilgi verici oldugu saptanmistir. 270. ve 374. bazlar arasinda S. balcanicum ve
S. turgaicum disindaki tiim tiirlerde 104 bazlik bir gap bulunmaktadir (Sekil 5.6). Bu
bolgenin ¢ikarilmasi veri setindeki diziyi kisaltacagindan kesilmemistir. Bu durumun ilgi
¢ekici ve bilgi verici bir durum oldugu disiiniilmiis, bu nedenle bosluklar MEGA
programinda 5. karakter ile doldurulmustur. Haplotiplerin dagilimma bakildiginda 5
haplotiple S. pseudequinum tiirii ilk siradadir. Sirasiyla 2'ser haplotiple S. balcanicum ve
S. turgaicum ve 1 haplotiple S. equinum tiirii bunu takip etmektedir (Cizelge 5.3). Altcinsin

tiirleri arasinda haplotip paylagimlart oldugu goriilmiistiir (Cizelge 5.4).

Cizelge 5.3. ITS1-ITS2 gen bdlgesi icin DnaSP v.5.10.01 programu ile hesaplanan haplotipler

Haplotip sayisi h: 51
Haplotip cesitliligi Hd: 0,9808

Haplotip numarasi Dabhil olan tiirlere ait birey kodlar1
Hap_1: 11 haplotip 471TSdenfWB 451TSmughbWB 441TSburyWB

461TSdenmWB 43ITSantkWB 411TSantgWB
161TSkutsWB 12ITSdenbWB 91TSmancWB
10I1TSaydcWB 41T SantgWPA]

Hap_2: 4 haplotip [231TSbalcwB 171TSkutswB 13ITSmughWB
11ITSdeniWB]

Hap_3: 1 haplotip [181TSmancWB]]

Hap_4: 1 haplotip [4ITSburyWL]

Hap_5: 1 haplotip [2ITSantyWL]

Hap 6: 1 haplotip [31TSburbWL]

Hap_7: 4 haplotip [111TSusabWPS 801TSispaWPS 751T SburaWPS

171TSmugkWPS]
Hap_8: 3 haplotip [101TSkutaWPS 261T SkutsWPS 241TSizmoWPS]
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Cizelge 5.3. ITS1-ITS2 gen bolgesi igin DnaSP v.5.10.01 programi ile hesaplanan haplotipler
(devam)

Hap_9: 29 haplotip [93ITSispkWPS 92ITSispsWPS 90ITSburceWPS
891TSmugkWPS 88ITSburkWPS 871TSdensWPS
831TSburiwPS 77ITSantyaWPS 761TSantyWPS
731TSburdWPS 32ITSusagWPS 311TSmantWPS
301TSmanaWPS 291TSkutbWPS 28I1TSkutbWPS
271TSkutsWPS 23ITSizmyWPS 221TSizmzWPS
201TSbalkWPS 191TSafykWPS 18ITSafybWPS
151TSdenaWPS 141TSaydeWB 13ITSmancWPS
121TSayddWPS 8ITSburyWPA 71TSantdWPA
61TSantaWPA 51TSanthWPA]

Hap_10: 3 haplotip [911T SburyaWPS 861TSburcWPS 711TSburyWPS]
Hap_11: 2 haplotip [851TSantgWPS 84IT SantkuWPS]

Hap_13: 2 haplotip [741TSantaWPS 251TSizmoWPS]

Hap_13: 1 haplotip [211T SbalcWPS]

Hap_14:1 haplotip [41TSkutaWE]

Cizelge 5.4. Paylasilan haplotipler, Tiirler ve haplotip frekans1 (Hf) ile ilgili bilgiler

N | Tirler/Ttrler Tiir kodlar1 Hf

0

1 |S. balcanicum-S. | 471TSdenfWB  45ITSmugbhWB  44ITSburyWB | 11
paraequinum 46ITSdenmWB  43ITSantkWB  411TSantgWB

161TSkutsWB 121TSdenbWB 9ITSmancWB
10ITSaydcWB 4ITSantgWPA]

2 |S. pseudequinum- S. | [93ITSispkWPS 92ITSispsWPS 90ITSburceWPS | 29
paraequinum- 89ITSmugkWPS 88ITSburkWPS 871TSdensWPS
balcanicum 83ITSburiwPS 77ITSantyaWPS 761TSantyWPS
731TSburdWPS  32ITSusagWPS  311TSmantWPS
30ITSmanaWPS 29ITSkutbWPS 28ITSkutbWPS
271TSkutsWPS  23ITSizmyWPS  22ITSizmzWPS
201TSbalkWPS  191TSafykWPS  18ITSafybWPS
15ITSdenaWPS 141TSaydeWB 13ITSmancWPS
12ITSayddWPS  8ITSburyWPA  7ITSantdWPA
61TSantaWPA 5ITSanthWPA]
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11 10TSkutaWPs
12 AITSkutaWE
13, 4ITSburyWL
14. 3TSburbWL
15 2TSantyWL

Sekil 5.6. Wilhelmia altcinsi tiirlerinde pozisyonel gap bolgesi
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Haplotip paylasimi fazla oldugu i¢in, haplotipler arasindaki evrimsel iliski ve
paylasilan haplotipler ise NETWORK v. 5.0.0.3 programi ile analiz edilmistir. Verileri
Median joining temelli analiz eden bu programda analiz sonuglarina gore; orta kisimda gri
renkle gosterilen haplotipler calismada olmayan fakat mevcut haplotip baglantilar1 arasinda
bulunmasi gereken haplotipleri géstermektedir. Haplotip paylasimlar1 pasta dilim seklinde
Sekil 5.7 tizerinde gosterilmistir. Analiz sonucuna gore S. equinum ve S. turgaicum
tirlerinin higbir tiirle haplotip paylasimi yapmadigi goriilmektedir. Bununla birlikte S.
pseudequinum tiiriiniin 3 ana haplogruba ayrildig1 ve bu gruplardan birinin igerisinde S.
paraequinum ve S. balcanicum tiirlerine ait bireylerle haplotip paylasimi yapigi
goriilmektedir. Aynm1 sekilde S. balcanicum ve S. paraequinum tiirlerinin ayni haplotipi
paylastig1 goriilmektedir. ITS1-ITS2 gen bolgesi araciligiyla yapilan haplotipler arasindaki
evrimsel iligki analizi, COI gen bolgesi araciligi ile yapilan Haplotip ag1 analizi ve

filogenetik agaclarin sonucunu destekler sekilde gruplanmastir.

Tiirlerin net smirlarinin belirlenmesi i¢in molekiiler saat analizi ve tilir sinirlarinin

belirlenmesi analizlerinin gergeklestirilmesinin gerektigi sonucuna varilmistir.
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6. SONUC VE ONERILER

Calismada Wilhelmia altcinsine ait 5 farkl: tiirtin 3 farkli gen belirteci ile tiir igi ve

tiirler arasi filogenetik iliskileri irdelenmistir.

COI gen bolgesi ile yapilan analizlerde; MP se¢ bagla agaci altcins igerisinde dort
filogrup Onermistir: Filogruplarin herbiri se¢ bagla degerlerinin yiiksekligi ile
desteklenmektedir. Yukaridan asagiya sirasiyla; ilk 2 grup S.pseudequinum bireylerinin
olusturdugu filogruplardir. Seg-bagla testinde yiiksek bir degerle desteklenen bu soy
hatlarindan a filogrubunun 2 alt filogrubu bulunmaktadir; a-1 (10 haplotip) ve a-2 (16
haplotip). S. pseudequinum ve S. paraequinum tiirlerinin olusturdugu 2. filogrup da (4
haplotip) diisiik se¢-bagla degeri ile bir altfilogrup olarak onerilmektedir. S. turgaicum ve
S. balcanicum tiirlerinin olusturdugu c filogrubu (17 haplotip) ve S. equinum tiiriiniin
olusturdugu d filogrubu (1 haplotip) monofiletik gruplardir. Agagta bu sekilde politomi
goriilmesi altcinsin bati Anadolu'da bulunan tiirlerinin populasyonlarinda aniden bir
cesitlenme ve/veya genisleme oldugunun bir gostergesi olabilecegi diisiiniilmiistiir. MO ve
BF analizleri sonucunda elde edilen filogenetik agacglar da Wilhelmia altcinsi halotiplerinin

MP analizi agacin1 desteklemektedir.

SPLITS TREE, COI gen bdlgesi haplotip ag1 analizi sonucu elde edilen veriler
yorumlanacak olursa, S. balcanicum ve S. turgaicum tiirleri, bir tiiriin farkli populasyonlari
kadar yakin soy hattinda gruplanmislardir. Bu verinin; fenotipik olarak birbirlerinden
farklilagsmis oldugu diisiiniilen bu iki tiirlin, ayn1 kékenden gelip yakin zamanda birbirinden
ayrilmis geng iki tiir olabilecegine isaret ettigi diisliniilmiistiir. Bu soy hatt1 kendi igerisinde
monofiletik yap1 gostermektedir. Iki tiir arasinda fenotipteki farklilik notr mutasyonlar
biriktiren populasyonlarin aniden farkli bir ¢evre kosuluna ge¢mesiyle meydana gelmis
olabilir (Plastisite etkisi). Tirlerin taksonomik ayrimini saglayan erkek genitalyasi ve
spermateka yapilar1 ¢ok net farklilik gostermemekte, yalnizca pupa flamentlerindeki
dallanma net bir taksonomik farklilik olarak kabul edilmektedir (Crosskey and Zwick,
2007). Genetik ve fenotipik analizler bu iki haplogrubun net olarak iki tiire isaret
etmedigini diisiindiirmektedir. Adler vd. nin 2015'te altcinsle ilgili bu belirsizligi ¢6zmek

amactyla yaptiklar ¢aligmada, Orta Avrupa, Tiirkiye, Ermenistan, Iran, Japonya gibi ¢ok
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genis bir cografyadan alt cinsin Ornekleri analiz edilmis, politen kromozom bantlar
karsilastirmasi ile grup igerisindeki tiir kavramlar1 netlestirilmeye calisilmistir. Altcins
igerisinde birbirine en benzerlik gosteren tiirlerin S. balcanicum ve S. lineatum tiirleri
oldugu sonucuna ulagilmistir. Tiirkiye, Kizilirmak nehrinden elde edilen ve daha 6nce S.
lineatum tiiriine sinonim yapilmis olan S. turgaicum tiirii Tiirkiye populasyonlari igin tekrar
Onerilmig ve tiir S. lineatum ve S. balcanicum tiirlerine kardes tiir olarak sinonimlikten

¢ikarilmstir.

Gen banktan altcinse ait gen dizilerinin alinmasi ile yapilan ve analizin daha genis
perspektiften okunmasini saglayan ikinci Haplotip agi analizi sonuglarinin ¢alisma
bolgesinden elde edilen verileri destekledigi goriilmiistiir. Bu sonuca gore; S. balcanicum,
S. lineatum ve S. turgaicum tiirleri gen bankasindan alinan dizilerle birlikte bir haplogrup
olusturmustur. Buradan hareketle s6z konusu 3 tiirlin ayni soya ait ve/veya yeni
tiirlesmekte olan geng tiirler olabilecegi sonucuna varilmistir.

Calismada incelenen S. pseudequinum tiiriiniin 4 farkli haplogrup olusturdugu
goriilmektedir. Bu dort haplogrubun ilki Inci vd (2017) tarafindan Tiirkiye'nin dogusunda
yapilan ¢aligmada elde edilen gen bolgeleriyle bir haplogrup olusturmustur. Calismamizda
S. pseudequinum tiirtiniin olusturdugu ikinci haplogrup ¢alisma alaninin giineyinde
periferde kaldigi tahmin edilen kii¢iik bir populasyondur. Sadece bu ¢aligmada elde edilen
diziler tarafindan olugmustur. S. pseudequinum tiiriiniin olusturdugu ti¢iincii haplogrup gen
bankasindan indirilen Ingiltere’ye ait dizilerin olusturdugu bir haplogruptur. S.
pseudequinum tiirtiniin olusturdugu dordiincli haplogrup ise S. paraequinum tiiri ile
birlikte; tez calismasina ait bireylerin gen dizileri, Tirkiye'nin dogusunda yapilan
caligmaya ait gen dizileri ve gen bankasina Ermenistan'dan yiiklenen COI gen dizileri ile

olusmustur. Bu tiir i¢in yapilan her iki haplotip ag1 analizinin Ortiistiigii gortilmektedir.

S. paraequinum tiiri S. pseudequinum tiiriinden morfotaksonomik olarak en
belirgin sekilde ergin erkek bireyin genitalyasindaki ventral plak yapisinin farkli olmasi ile
ayirt edilmektedir (Rubtsov, 1990). Bu yap1 ile birlikte iki tiiriin ayriminda kullanilan, S.
paraequinum tiiriinde pupa flamentlerindeki ilk ¢iftin gorece olarak daha uzun olmasinin
giivenilir bir taksonomik karakter olmadigi analiz sonucunda anlagilmistir. S.

paraequinum'un tiir statiisii hakkinda yorum yapabilmek igin tiir sinirlar1 belirlenmesi testi
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yapilmas1 gereklidir. Bu tiir diger tiirlerle haplotip paylasimi yaptigi icin, tlir olarak

betimlenmesini siipheli hale geldigi ongdriilmektedir.

S. equinum tiiriine ait gen bankasindan indirilen Tiirkiye populasyonun bazi
bireyleri ile ¢alismamizdan elde edilen bireyler tek bir haplogrup olusturmustur. Bu sonug
calismamizin sonucuna paralel olarak tiirlin monofiletikligini kanitlamaktadir. Son olarak
calisma disinda S. equinum ve S. lineatum tiirlerinin yurt dis1 (Ingiltere, Litvanya,

Ukrayna) ve Tiirkiye'den 3 bireye ait gen bolgeleri de ayn1 bir haplogrup olusturmaktadir.

Analizde son bahsettigimiz haplogrupta gbéz Oniine alindiginda Wilhelmia
altcinsinin halen sekillenmekte olan bir tiirlesme igerisinde bulundugu sdylenebilir. Tim
veri seti degerlendirildiginde Anadolu'nun bu altcins i¢in ¢esitlenme merkezi olabilecegi
diistiniilmektedir. Tim ana soy hatlar1 Anadolu soylarindan bireyler igermektedir. Bati
Anadolu bolgesi drneklerinden elde edilen sonug ile tiim veri setinin paralel sonug¢ vermesi
calisma alaninin, alt cinsin tiim Anadolu ve Avrupa yayilisini yansittigi kanitlamaktadir.
Ayri bir soy hatt1 olarak cesitlenen Ingiltere S. pseudequinum bireyleri bile Anadolu

soyhatlarinin arasinda sekillenmektedir.

ITS1-ITS2 gen bolgesi ile yapilan NETWORK analizinde haritanin baglanti
noktasinda Bir¢ok Hipotetik haplotip goriilmektedir. Bu hipotetik (olas1) haplotiplerin
analizde goriilmesinin iki sebebi oldugu disiiniilmektedir; ilki Bati Anadolu'da bu
haplotiplere sahip bireylerin ya da tiirlerin bulunamamasi, ikincisi ise zamansal olarak bir
yok olus yaganmasidir. Buzul ya da buzullararas1 donemlerde alandaki ya da tiirlerdeki
olas1 yok oluslar mevcut haplotipler arasindaki baglantiy1 da etkilemektedir. ITS1, ITS2
gen bolgesi araciligiyla yapilan haplotipler arasindaki evrimsel iliski analizi, COI gen
bolgesi araciligr ile yapilan Haplotip agi analizi ve filogenetik agaglarin sonucunu

destekler sekilde gruplanmaistir.

Tiirlerin net sinirlariin belirlenmesi i¢cin molekiiler saat analizi ve tiir sinirlarinin

belirlenmesi analizlerinin gerceklestirilmesi gerektigi sonucuna varilmistir.

Bat1 Anadolu Wilhelmia altcinsi, S. pseudequinum, S. paraequinum, S. equinum, S.

turgaicum ve S. balcanicum tiirlerine ait COI ve ITSI1-ITS2 gen bdlgeleriyle
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gerceklestirilen analizler genel yapi itibariyle Ortiismektedir. Sonuglar kisaca su sekilde

Ozetlenebilir;

- S. balcanicum ve S. turgaicum tiirleri monofiletik bir grup olup bu iki geng tiir, yeni

ayrilmaya baslayan ortak bir soy hattindan gelmektedir.

- S. equinum tirii uzun zaman Once tirlesmis diger tirlerden genetik olarak ayri

monofiletik bir turdir.

- S. pseudequinum tiirii populasyonlarinin gen akist devam eden ve tiirlesmeye miisait
olmayan populasyonlar oldugu, ayni1 zamanda bu tiiriin atasal haplotipe sahip oldugu i¢in

altcinsin sekillenmesini saglayan temel tiir oldugu sonucuna varilmistir.

- S. paraequinum tiirii ¢alismada en belirsiz tiir olarak sekillenmistir. S. pseudequinum
tiiriiyle yaptig1 haplotip paylasimi ve 6zellikle bu tiire fenotipik ve genotipik benzerligi g6z
Ontine alindiginda S. paraequinum tiirii S. pseudequinum tiirline ait bir alttiir ya da
populasyon olabilecegi ihtimalini diistindiirmiistiir. Agac¢ dallanmalarindaki politomik yap1
caligtlan gen bolgelerinin bu iki tiir arasindaki genetik belirsizligi ¢ozemedigini

gostermistir.
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10COlkutaWPS

AGATATTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAG
GTACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCT
TTAATTGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTT
TGTAATAATTTTTTTTATAGTAATGCCAATTATAATTGGTGGATTTGGAA
ATTGATTAGTGCCGCTAATACTAGGAGCCCCAGACATAGCTTTCCCACGA
ATAAATAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATT
AGCTAGTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACC
CCCCTTTATCATCTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCT
ATTTTTTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAA
TTTTATTACAACAATTATTAATATACGATCAAATGGGATTACTTTTGATC
GAATACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTG
TTATCTTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCG
AAACTTAAATACCTCATTTTTCGACCCAGCCGGAGGGGGGGACCCAATTT
TATACCAACATTTATTTT

11COlusabWPS

TAAAGATATTGGAACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAG
TAGGTACTTCCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGG
TCTCTAATTGGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGC
TTTTGTAATAATTTTTTTTATAGTAATACCAATTATGATTGGTGGATTTG
GAAATTGATTAGTACCATTAATACTTGGAGCCCCTGATATGGCATTCCCT
CGAATAAATAATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATT
ATTAGCTAGTAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTT
ATCCACCCTTATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTA
GCAATTTTTTCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGT
AAATTTTATTACTACAATTATTAATATACGATCAAATGGAATTACATTTG
ATCGAATACCTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTA
TTACTATCTTTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGA
TCGTAATTTAAATACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTA
TTTTATACCAACACTTATTCTGA

12COlayddWPS

CCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTTCCCTTA
GTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGAC
GACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTT
TTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTAC
CATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATATA
AGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAAT
GGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCATTATCCT
CTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTCTA
CATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAAC
AATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATACCTTTAT
TTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCA
GTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATAC
GTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATCAACATT
TATTCTGA

13COImancWPS

AGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGA
CGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTT
TTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTA
CCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATAT
AAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTACTAGCTAGTAGAA




53

TGGTTGAAGCAGGGGCCGGAACAGGTTGGACAGTATACCCTCCATTATCC
TCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTCT
ACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAA
CAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATGCCTTTA
TTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACC
AGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATA
CGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATCAACAT
TTATTCTGATTTTGCGCCCCCCCG

15COldenaWPS

TAGTGGGTACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCA
GGATCTTTAATTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCA
CGCTTTTGTAATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGAT
TTGGAAATTGATTAGTACCATTAATATTAGGAGCTCCAGACATGGCTTTC
CCACGAATAAATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATT
ATTATTAGCTAGTAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAG
TATACCCTCCATTATCCTCTGGAATTGCTCACGCAGGAGCCTCTGTTGAC
CTAGCTATTTTTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGC
TGTAAATTTTATTACAACAATTATTAACATACGATCAAATGGAATTACTT
TTGATCGTATACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTA
TTATTGTTATCTTTACCGGTTTTAGCCGGAGCTATTACAATGTTATTAAC
AGATCGAAACTTAAATACGTCATTCTTCGACCTGCGGGACGAGTGACCAA
TTTATATCACATTAT

17COImugkWPS

GGAGCTTGAGCTGGAATAGTAGGTACTTCCCTTAGTATACTTATTCGAGC
TGAATTAGGACACCCCGGGTCTCTAATTGGAGATGATCAAATTTATAATG
TAATTGTTACTGCTCACGCTTTTGTAATAATTTTTTTTATAGTAATACCA
ATTATGATTGGTGGATTTGGAAATTGATTAGTACCATTAATACTTGGAGC
CCCTGATATGGCATTCCCTCGAATAAATAATATAAGTTTTTGACTTTTAC
CTCCTTCATTAACATTATTATTAGCTAGTAGTATAGTTGAAGCAGGAGCT
GGAACAGGTTGAACTGTTTATCCACCCTTATCTTCGGGTATTGCCCATGC
TGGAGCTTCGGTTGATTTAGCAATTTTTTCCCTTCATTTAGCTGGAATTT
CTTCTATTTTAGGAGCTGTAAATTTTATTACTACAATTATTAATATACGA
TCAAATGGAATTACATTTGATCGAATACCTTTATTTGTTTGATCTGTTGT
AATTACTGCAATTTTACTATTACTATCTTTACCTGTTTTAGCCGGAGCCA
TTACGATATTATTAACAGATCGTAATTTAAATACATCATTTTTTGACCCA
GCAGGAGGAGGAGACCCTATTTTATACCAACACTTA

18COlafybWPS

TAAAGATATTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAG
TAGGTACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGA
TCTTTAATTGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGC
TTTTGTAATAATTTTTTTTATAGTAATGCCAATTATAATTGGTGGATTTG
GAAATTGATTAGTGCCGCTAATACTAGGAGCCCCAGACATAGCTTTCCCA
CGAATAAATAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATT
ATTAGCTAGTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGT
ACCCCCCTTTATCCTCTGGAATTGCCCACGCAGGGGCCTCTGTTGACCTA
GCTATTTTTTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGT
AAATTTTATTACAACAATTATTAATATACGATCAAATGGGATTACTTTTG
ATCGAATACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTG
CTGTTATCTTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGA
CCGAAACTTAAATACCTC

19COlafykWPS

GGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTTC
CCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTG
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GAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATA
ATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATT
AGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATA
ATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGT
AGAATGGTTGAAGCAGGGGCCGGAACAGGTTGGACAGTATACCCTCCATT
ATCCTCTGGAATTGCTCACGCAGGGGCCTCTGTTGACCTAGCTATTTTTT
CTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATT
ACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATGCC
TTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTT
TACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTA
AATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATCA
ACATTTATTCTG

20COlbalkwWPS

TGAGGTATTTAAGTTTCGGTCTGTTAATAGTATTGTAATAGCCCCAGCTA
AAACTGGTAAAGATAACAGCAATAAAACGGCAGTAATTACTACAGATCAA
ACAAATAAAGGTATTCGATCAAAAGTAATCCCATTTGATCGTATATTAAT
AATTGTTGTAATAAAATTTACAGCCCCTAGAATTGATGAAATTCCGGCTA
AATGTAAAGAAAAAATAGCTAGGTCAACAGAGGCTCCTGCGTGGGCAATT
CCAGAGGATAAAGGGGGGTACACTGTTCAACCTGTCCCGGCCCCTGCTTC
AACTATTCTACTAGCTAATAATAATGTTAAAGAAGGGGGTAGGAGTCAAA
AACTTATATTATTTATTCGTGGGAAAGCTATGTCTGGGGCTCCTAGTATT
AGCGGCACTAATCAATTTCCAAATCCACCAATTATAATTGGCATTACTAT
AAAAAAAATTATTACAAAAGCATGAGCTGTAACAATTACATTGTAAATTT
GGTCATCTCCAATTAAAGATCCTGGGTGTCCAAGTTCAGCTCGAATAAGT
ATACTAAGGGAAGTACCTACTATTCCTGCTCAGGCCCCAAAAATAAAATA
TAGGGTTC

21COlbalcWPS

AAATAAATGTTGGTATAAAATTGGGTCCCCTCCTCCGGCTGGGTCGAAAA
ATGAGGTATTTAAGTTTCGGTCTGTTAATAGTATTGTAATAGCCCCAGCT
AAAACTGGTAAAGATAACAGCAATAAAACGGCAGTAATTACTACAGATCA
AACAAATAAAGGTATTCGATCAAAAGTAATCCCATTTGATCGTATATTAA
TAATTGTTGTAATAAAATTTACAGCTCCTAGAATTGATGAAATTCCGGCT
AAATGTAAAGAAAAAATAGCTAGGTCAACAGAGGCTCCTGCGTGGGCAAT
TCCAGAGGATAAAGGGGGGTACACTGTTCAACCTGTTCCGGCCCCTGCTT
CAACTATTCTACTAGCTAATAATAATGTTAAAGAAGGGGGTAGGAGTCAA
AAACTTATATTATTTATTCGTGGGAAAGCTATGTCTGGGGCTCCTAGTAT
TAGCGGCACTAATCAATTTCCAAATCCACCAATTATAATTGGCATTACCA
TAAAAAAAATTATTACAAAAGCATGAGCTGTAACAATTACATTGTAAATT
TGGTCATCTCCAATTAAAGATCCTGGGTGTCCAAGTTCAGCTCGAATAAG
TATACTAA

22COlizmzWPS

TTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGGTCTTTAA
TTGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTTTGTA
ATAATTTTTTTTATAGTAATGCCAATTATAATTGGTGGATTTGGAAATTG
ATTAGTGCCGCTTATACTAGGAGCCCCAGACATAGCTTTCCCACGAATAA
ATAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATTAGCT
AGTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCC
TTTATCCTCTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCTATTT
TTTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTT
ATTACAACAATTATTAATATACGATCAAATGGGATTACTTTTGATCGAAT
ACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTGTTAT
CTTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCGAAAC
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TTAAATACCTC

23COlizmyWPS

ATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTTCCCTTAGTATA
CTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGACGACCA
AATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTTTTTTA
TAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTACCATTA
ATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATATAAGTTT
TTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATGGTTG
AAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCATTATCCTCTGGA
ATTGCTCACGCAGGGGCCTCTGTTGACCTAGCTATTTTTTCTCTACATTT
AGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAACAATTA
TTAACATACGATCAAATGGAATTACTTTTGATCGTATGCCTTTATTTGTT
TGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCAGTTTT
AGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATACATCAT
TCTTCGATCCTGCGGGAGGAGGTGACCCAATTTTATACCAACATTTATTC
TGA

24COlizmoWPS

TACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTT
TAATTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTT
GTAATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAA
TTGATTAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAA
TAAATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTA
GCTAGTAGAATGGTTGAAGCAGGGGCCGGAACAGGTTGGACAGTATACCC
TCCATTATCCTCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTA
TTTTTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAAT
TTTATTACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCG
TATGCCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGT
TATCTTTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGA
AACTTAAATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCA

25COlizmoWPS

CCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAGGTACTTCCCTTA
GTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGAT
GACCAAATTTACAATGTAATTGTTACAGCTCATGCTTTTGTAATAATTTT
TTTTATGGTAATGCCAATTATAATTGGTGGATTTGGAAATTGATTAGTGC
CGCTAATACTAGGAGCCCCAGACATAGCTTTCCCACGAATAAATAATATA
AGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAAT
AGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCCTTTATCCT
CTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTTTA
CATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTTATTACAAC
AATTATTAATATACGATCAAATGGGATTACTTTTGATCGAATACCTTTAT
TTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTGTTATCTTTACCA
GTTTTAGCTGGGGCTATTACAATACTATTAACAGACCGAAACTTAAATAC
CTCATTTTTCGACCCAGCCGGA

26COIkutswWPS

TGAGCAGGAATAGTAGGTACTTCCCTTAGTATACTTATTCGAGCTGAACT
TGGACACCCAGGATCTTTAATTGGAGATGACCAAATTTACAATGTAATTG
TTACAGCTCATGCTTTTGTAATAATTTTTTTTATAGTAATGCCAATTATA
ATTGGTGGATTTGGAAATTGATTAGTGCCGCTAATACTAGGAGCCCCAGA
CATAGCTTTCCCACGAATAAATAATATAAGTTTTTGACTCCTACCCCCTT
CTTTAACATTATTATTAGCTAGTAGAATAGTTGAAGCAGGGGCCGGAACA
GGTTGAACAGTGTACCCCCCTTTATCCTCTGGAATTGCCCACGCAGGGGC
CTCTGTTGACCTAGCTATTTTTTCTTTACATTTAGCCGGAATTTCATCAA
TTCTAGGGGCTGTAAATTTTATTACAACAATTATTAATATACGATCAAAT
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GGGATTACTTTTGATCGAATACCTTTATTTGTTTGATCTGTAGTAATTAC
TGCCGTTTTATTGCTGTTATCTTTACCAGTTTTAGCTGGGGCTATTACAA
TACTATTAACAGACCGAAACTTAAATACCTCA

27COlkutsWPS

ATTTACAATGTAATTGTTACAGCTCATGCTTTTGTAATAATTTTTTTTAT
AGTAATGCCAATTATAATTGGTGGATTTGGAAATTGATTAGTGCCGCTAA
TACTAGGAGCCCCGGACATAGCTTTCCCACGAATAAATAATATAAGTTTT
TGACTCCTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATAGTTGA
AGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCCTTTATCCTCTGGAA
TTGCCCACGCGGGGGCCTCTGTTGACCTAGCTATTTTTTCTTTACATTTA
GCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTTATTACAACAATTAT
TAATATACGATCAAATGGGATTACTTTTGATCGAATACCTTTATTTGTTT
GATCTGTAGTAATTACTGCCGTTTTATTGCTGTTATCTTTACCAGTTTTA
GCTGGGGCTATTACAATACTATTAACAGACCGAAACTTAAATACCTCA

28COlkutbWPS

ACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAGGTACTTCCCT
TAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAG
ATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTTTGTAATAATT
TTTTTTATAGTAATGCCAATTATAATTGGTGGATTTGGAAATTGATTAGT
GCCGCTAATACTAGGAGCCCCAGACATAGCTTTCCCACGAATAAATAATA
TAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATTAGCTAGTAGA
ATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCCTTTATC
CTCTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTT
TACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTTATTACA
ACAATTATTAATATACGATCAAATGGGATTACTTTTGATCGAATACCTTT
ATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTGTTATCTTTAC
CAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCGAAACTTAAAT
ACCTCATTTTTCGACCCAGCCGGAGGGGGGGACCCAATTTTATACCAACA
TTTATTTTGA

29COlkutbWPS

CTGAGCAGGAATAGTAGGTACTTCCCTTAGTATACTTATTCGAGCTGAAC
TTGGACACCCAGGATCTTTAATTGGAGATGACCAAATTTACAATGTAATT
GTTACAGCTCATGCTTTTGTAATAATTTTTTTTATGGTAATGCCAATTAT
AATTGGTGGATTTGGAAATTGATTAGTGCCGCTAATACTAGGAGCCCCAG
ACATAGCTTTCCCACGAATAAATAATATAAGTTTTTGACTCCTACCCCCT
TCTTTAACATTATTATTAGCTAGTAGAATAGTTGAAGCAGGGGCCGGAAC
AGGTTGAACAGTGTACCCCCCTTTATCCTCTGGAATTGCCCACGCAGGAG
CCTCTGTTGACCTAGCTATTTTTTCTTTACATTTAGCCGGAATTTCATCA
ATTCTAGGAGCTGTAAATTTTATTACAACAATTATTAATATACGATCAAA
TGGGATTACTTTTGATCGAATACCTTTATTTGTTTGATCTGTAGTAATTA
CTGCCGTTTTATTGCTGCTATCTTTACCAGTTTTAGCTGGGGCTATTACA
ATACTATTAACAGACCGAAACTTAAATACCTCATTTTTCGACCCAGCCGG
AGGAGGGGACCCAATTTTATACCAACATTTATTTTG

30COImanaWPS

TTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAA
TTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTA
ATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTG
ATTAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAA
ATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCT
AGTAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCC
ATTATCCTCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTT
TTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTT
ATTACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTAT
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ACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTAT
CTTTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAAC
TTAAATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATA
TCAACATTTATTCT

31COImantwPS

CCTGAGCAGGAATAGTGGGTACTTCCCTTAGTATACTTATTCGAGCTGAA
CTTGGACACCCAGGATCTTTAATTGGAGACGACCAAATTTACAATGTAAT
TGTTACAGCTCACGCTTTTGTAATAATTTTTTTTATAGTAATACCAATTA
TAATTGGTGGGTTTGGAAATTGATTAGTACCATTAATATTAGGAGCCCCA
GACATGGCTTTCCCACGAATAAATAATATAAGTTTTTGACTTTTACCCCC
TTCTTTAACATTATTATTAGCTAGTAGAATGGTTGAAGCAGGAGCCGGAA
CAGGTTGGACAGTATACCCTCCATTATCCTCTGGAATTGCTCACGCAGGA
GCCTCTGTTGATCTAGCTATTTTTTCTCTACATTTAGCTGGAATTTCATC
AATTCTAGGTGCTGTAAATTTTATTACAACAATTATTAACATACGATCAA
ATGGAATTACTTTTGATCGTATACCTTTATTTGTTTGATCTGTAGTAATT
ACTGCCGTTTTATTATTGTTATCTTTACCAGTTTTAGCCGGAGCTATTAC
AATGTTATTAACAGATCGAAACTTAAATACCTCATTCTTCGACCCTGCGG
GAGGAGGTGACCCAATTTTATATCAACATTTATTCTG

32COlusagWPS

TTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAA
TTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTA
ATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTG
ATTAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAA
ATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCT
AGTAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCC
ATTATCCTCTGGAATTGCTCACGCAGGGGCCTCTGTTGACCTAGCTATTT
TTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTT
ATTACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTAT
ACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTAT
CTTTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGACCGAAAC
TTAAATACATCATTCTTCGATCCTGCGGGAGGAGGTGACCCAATTTTATA
CCAACATTTATTCT

70COlantdWPS

TCAGAATAAGTGTTGGTATAAAATAGGGTCTCCTCCTCCTGCTGGGTCAA
AAAATGATGTATTTAAATTACGATCTGTTAATAATATCGTAATGGCTCCG
GCTAAAACAGGTAAAGATAGTAATAGTAAAATTGCAGTAATTACAACAGA
TCAAACAAATAAAGGTATTCGATCAAATGTAATTCCATTTGATCGTATAT
TAATAATTGTAGTAATAAAATTTACAGCTCCTAAAATAGAAGAAATTCCA
GCTAAATGAAGGGAAAAAATTGCTAAATCAACCGAAGCTCCAGCATGGGC
AATACCCGAAGATAAGGGTGGATAAACAGTTCAACCTGTTCCAGCTCCTG
CTTCAACTATACTACTAGCTAATAATAATGTTAATGAAGGAGGTAAAAGT
CAAAAACTTATATTATTTATTCGAGGGAATGCCATATCAGGGGCTCCAAG
TATTAATGGTACTAATCAATTTCCAAATCCACCAATCATAATTGGTATTA
CTATAAAAAAAATTATTACAAAAGCGTGAGCAGTAACAATTACATTATAA
ATTTGATCATCTCCAATTAGAGACCCGGGGTGTCCTAATTCAGCTCGAAT
AAGTATACTAAGGGAAGTACCTACTATTCCAGCTCAAGCTCCAAAAATAA
AATATAAAGTTCCAATATC

71COlburyWPS

ACTTCCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCT
AATTGGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTG
TAATAATTTTTTTTATAGTAATACCAATTATGATTGGTGGATTTGGAAAT
TGATTAGTACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAAT
AAATAATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAG
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CTAGTAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCA
CCCTTATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAAT
TTTTTCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATT
TTATTACTACAATTATTAATATACGATCAAATGGAATTACATTTGATCGA
ATACCTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACT
ATCTTTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTA
ATTTAAATACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTATTTTA
TACCAACACTTATTCTGA

72COIlburkWPS

TATTGGAACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTA
CTTCCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTA
ATTGGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGT
AATAATTTTTTTTATAGTAATACCAATTATGATTGGTGGATTTGGAAATT
GATTAGTACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAATA
AATAATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAGC
TAGTAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCAC
CCTTATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATT
TTTTCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTT
TATTACTACAATTATTAATATACGATCAAATGGAATTACATTTGATCGAA
TACCTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACTA
TCTTTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTAA
TTTAAATACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTATTTTAT
ACCAACACTTATTCTGA

73COlburdWPS

TTCCCTTAGTATACTTATTCGAGCTGAACTTGGGCACCCAGGATCTTTAA
TTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTA
ATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTG
ATTAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAA
ATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCT
AGTAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCC
ATTATCCTCTGGAATTGCTCACGCAGGGGCCTCTGTTGACCTAGCTATTT
TTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTT
ATTACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTAT
GCCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTAT
CTTTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAAC
TTAAATACGTCATTCTTCGATCCTGCAGGAGGAGGTGACCCAATTTTATA
CCAACATTTATTCTGATTTTT

74COlantaWPS

AATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTTTTTTA
TAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTACCATTA
ATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATATAAGTTT
TTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATGGTTG
AAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCGTTATCCTCTGGA
ATTGCTCACGCAGGGGCCTCTGTTGACTTAGCTATTTTTTCTCTACATTT
AGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAACAATTA
TTAACATACGATCAAATGGAATTACTTTTGATCGAATGCCTTTATTTGTT
TGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCAGTTTT
AGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATACATCAT
TCTTCGATCCTGCGGGAGGAGGTGATCCAATTTTATACCAACATTTATTC
TGA

75COlburaWPS

AACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTACTTCCC
TTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTAATTGGA
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GATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAATAAT
TTTTTTTATAGTAATACCAATTATGATTGGTGGATTTGGAAATTGATTAG
TACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAATAAATAAT
ATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAGCTAGTAG
TATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCACCCTTAT
CTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATTTTTTCC
CTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTTTATTAC
TACAATTATTAATATACGATCAAATGGAATTACATTTGATCGAATACCTT
TATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACTATCTTTA
CCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTAATTTAAA
TACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTATTTTATACCAAC
ACTTATTCT

76COlantyWPS

ACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGACGACC
AAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTTTTTT
ATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTACCATT
AATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATATAAGTT
TTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATGGTT
GAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCGTTATCCTCTGG
AATTGCTCACGCAGGGGCCTCTGTTGACTTAGCTATTTTTTCTCTACATT
TAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAACAATT
ATTAACATACGATCAAATGGAATTACTTTTGATCGAATGCCTTTATTTGT
TTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCAGTTT
TAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATACATCA
TTCTTCGATCCTGCGGGAGGAGGTGATCCAATTTTATACCAACATTTATT
CTGA

77COlantyaWPS

GAGCAGGAATAGTGGGTACTTCCCTTAGTATACTTATTCGAGCTGAACTT
GGACACCCAGGATCTTTAATTGGAGACGACCAAATTTACAATGTAATTGT
TACAGCTCACGCTTTTGTAATAATTTTTTTTATAGTAATACCAATTATAA
TTGGTGGGTTTGGAAATTGATTAGTACCATTAATATTAGGAGCCCCAGAC
ATGGCTTTCCCACGAATAAATAATATAAGTTTTTGACTTTTACCCCCTTC
TTTAACATTATTATTAGCTAGTAGAATGGTTGAAGCAGGAGCCGGAACAG
GTTGGACAGTATACCCTCCATTATCCTCTGGAATTGCTCACGCAGGGGCC
TCTGTTGACCTAGCTATTTTTTCTCTACATTTAGCTGGAATTTCATCAAT
TCTAGGTGCTGTAAATTTTATTACAACAATTATTAACATACGATCAAATG
GAATTACTTTTGATCGTATACCTTTATTTGTTTGATCTGTAGTAATTACT
GCCGTTTTATTATTGTTATCTTTACCAGTTTTAGCCGGAGCTATTACAAT
GTTATTAACAGATCGAAACTTAAATACGTCATTCTTCGACCCTGCGGGAG
GAGGTGACCCAATTTTATATCAACATTTATTCTGA

78COIldenmWPS

CCTGAGCAGGAATAGTGGGTACTTCCCTTAGTATACTTATTCGAGCTGAA
CTTGGACACCCAGGATCTTTAATTGGAGACGACCAAATTTACAATGTAAT
TGTTACAGCTCACGCTTTTGTAATAATTTTTTTTATAGTAATACCAATTA
TAATTGGTGGATTTGGAAATTGATTAGTACCATTAATATTAGGAGCCCCA
GACATGGCTTTCCCACGAATAAATAATATAAGTTTTTGACTTTTACCCCC
TTCTTTAACATTATTATTAGCTAGTAGAATGGTTGAAGCAGGAGCCGGAA
CAGGTTGGACAGTATACCCTCCATTATCCTCTGGAATTGCTCACGCAGGG
GCCTCTGTTGACCTAGCTATTTTTTCTCTACATTTAGCTGGAATTTCATC
AATTCTAGGTGCTGTAAATTTTATTACAACAATTATTAACATACGATCAA
ATGGAATTACTTTTGATCGTATGCCTTTATTTGTTTGATCTGTAGTAATT
ACTGCCGTTTTATTATTGTTATCTTTACCAGTTTTAGCCGGAGCTATTAC




60

AATGTTATTAACAGATCGAAACTTAAATACATCATTCTTCGATCCTGCGG
GAGGAGGTGACCCAATTTTATA

79COlburdWPS

CTGAGCAGGAATAGTGGGTACTTCCCTTAGTATACTTATTCGAGCTGAAC
TTGGACACCCAGGATCTTTAATTGGAGACGACCAAATTTACAATGTAATT
GTTACAGCTCACGCTTTTGTAATAATTTTTTTTATAGTAATACCAATTAT
AATTGGTGGATTTGGAAATTGATTAGTACCATTAATATTAGGAGCCCCAG
ACATGGCTTTCCCACGAATAAATAATATAAGTTTTTGACTTTTACCCCCT
TCTTTAACATTATTATTAGCTAGTAGAATGGTTGAAGCAGGAGCCGGAAC
AGGTTGGACAGTATACCCTCCATTATCCTCTGGAATTGCTCACGCAGGGG
CCTCTGTTGACCTAGCTATTTTTTCTCTACATTTAGCTGGAATTTCATCA
ATTCTAGGTGCTGTAAATTTTATTACAACAATTATTAACATACGATCAAA
TGGAATTACTTTTGATCGTATGCCTTTATTTGTTTGATCTGTAGTAATTA
CTGCCGTTTTATTATTGTTATCTTTACCAGTTTTAGCTGGAGCTATTACA
ATGTTATTAACAGATCGAAACTTAAATACATCATTCTTCGATCCTGC

80COIispaWPS

TAGGTACTTCCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGG
TCTCTAATTGGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGC
TTTTGTAATAATTTTTTTTATAGTAATACCAATTATGATTGGTGGATTTG
GAAATTGATTAGTGCCATTAATACTTGGAGCCCCTGATATGGCATTCCCT
CGAATAAATAATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATT
ATTAGCTAGTAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTT
ATCCACCCTTATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTA
GCAATTTTTTCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGT
AAATTTTATTACTACAATTATTAATATACGATCAAATGGAATTACATTTG
ATCGAATACCTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTA
TTACTATCTTTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGA
TCGTAATTTAAATACAT

82COlantkWPS

TCAGAATAAATGTTGGTATAAAATTGGGTCACCTCCTCCCGCAGGGTCGA
AGAATGACGTATTTAAGTTTCGATCTGTTAATAACATTGTAATAGCTCCG
GCTAAAACTGGTAAAGATAACAATAATAAAACTGCAGTAATTACTACAGA
TCAAACAAATAAAGGTATACGATCAAAAGTAATTCCATTTGATCGTATGT
TAATAATTGTTGTAATAAAATTTACAGCACCTAGAATTGATGAAATTCCA
GCTAAATGTAGAGAAAAAATAGCTAGGTCAACAGAGGCTCCTGCGTGAGC
AATTCCAGAGGATAGTGGAGGGTATACTGTCCAACCTGTTCCGGCTCCTG
CTTCAACCATTCTACTAGCTAATAATAATGTTAAAGAAGGGGGTAAAAGT
CAAAAACTTATATTATTTATTCGTGGGAAAGCCATGTCTGGGGCTCCTAA
TATTAATGGTACTAATCAATTTCCAAATCCACCAATTATAATTGGTATTA
CTATAAAAAAAATTATTACAAAAGCGTGAGCTGTAACAATTACATTGTAA
ATTTGGTCGTCTCCAATTAAAGATCCTGGGTGTCCAAGTTCAGCTCGAAT
AAGTAT

83COIburitWPS

TCAGAATAAATGTTGATATAAAATTGGGTCACCTCCTCCCGCAGGGTCGA
AGAATGATGTATTTAAGTTTCGATCTGTTAATAACATTGTAATAGCTCCG
GCTAAAACTGGTAAAGATAACAATAATAAAACGGCAGTAATTACTACAGA
TCAAACAAATAAAGGCATACGATCAAAAGTAATTCCATTTGATCGTATGT
TAATAATTGTTGTAATAAAATTTACAGCTCCTAGAATTGATGAAATTCCA
GCTAAATGTAGAGAAAAAATAGCTAGGTCAACAGAGGCCCCTGCGTGAGC
AATCCCAGAGGATAATGGAGGGTATACTGTCCAACCTGTTCCGGCTCCTG
CTTCAACCATTCTACTAGCTAATAATAATGTTAAAGAAGGGGGTAAAAGT
CAAAAACTTATATTATTTATTCGTGGGAAAGCCATGTCTGGGGCTCCTAA
TATTAATGGCACTAATCAATTTCCAAATCCACCAATTATAATTGGTATTA
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CTATAAAAAAAATTATTACAAAAGCGTGAGCTGTAACAATTACATTGTAA
ATTTGGTCGTCTCCAATTAAAGATCCTGGGTGTCCAAGTTCAGCTCGAAT
AAGT

84COlantkuWPsS

ACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTACTTCCCT
TAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTAATTGGAG
ATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAATAATT
TTTTTTATAGTAATACCAATTATGATTGGTGGATTTGGAAATTGATTAGT
ACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAATAAATAATA
TAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAGCTAGTAGT
ATAGTGGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCACCCTTATC
TTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATTTTTTCCC
TTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTTTATTACT
ACAATTATTAATATACGATCAAATGGAATTACATTTGATCGAATACCTTT
ATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACTATCTTTAC
CTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTAATTTAAAT
ACATCA

85COlantgWPS

TATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTACTTCCCTTAGTAT
ACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTAATTGGAGATGATC
AAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAATAATTTTTTTT
ATAGTAATACCAATTATGATTGGTGGATTTGGAAATTGATTAGTACCATT
AATACTTGGAGCCCCTGATATGGCATTCCCTCGAATAAATAATATAAGTT
TTTGACTTTTACCTCCTTCATTAACATTATTATTAGCTAGTAGTATAGTT
GAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCACCCTTATCTTCGGG
TATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATTTTTTCCCTTCATT
TAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTTTATTACTACAATT
ATTAATATACGATCAAATGGAATTACATTTGATCGAATACCTTTATTTGT
TTGATCTGTTGTAATTACTGCAATTTTACTATTACTATCTTTACCTGTTT
TAGCCGGAGCCATTACGATATTATTAACAGATCGTAATTTAAATACATC

86COlburcWPS

TGGAACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTACTT
CCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTAATT
GGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAAT
AATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGAT
TAGTACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAATAAAT
AATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAGCTAG
TAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCACCCT
TATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATTTTT
TCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTTTAT
TACTACAATTATTAATATACGATCAAATGGAATTACATTTGATCGAATAC
CTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACTATCT
TTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTAATTT
AAATACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTATTTTATACC
AACACTT

87COIldensWPS

ATTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAGGTAC
TTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAA
TTGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTTTGTA
ATAATTTTTTTTATGGTAATGCCAATTATAATTGGTGGATTTGGAAATTG
ATTAGTGCCGCTAATACTAGGAGCCCCAGACATAGCTTTCCCACGAATAA
ATAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATTAGCT
AGTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCC




62

TTTATCCTCTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCTATTT
TTTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTT
ATTACAACAATTATTAATATACGATCAAATGGGATTACTTTTGATCGAAT
ACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTGTTAT
CTTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCGAAAC
TTAAATACCTCATTTTTCGACCCAGCCGGAGGAGGGGACCCAATTTTATA
CCAACATTTATTTTGA

88COIlburkWPS

AGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGA
CGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTT
TTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTA
CCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATAT
AAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAA
TGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCATTATCC
TCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTCT
ACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAA
CAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATGCCTTTA
TTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACC
AGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATA
CGTCA

89COImugkWPS

AGATATTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAG
GTACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGGTCT
TTAATTGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTT
TGTAATAATTTTTTTTATAGTAATGCCAATTATAATTGGTGGATTTGGAA
ATTGATTAGTGCCGCTAATACTAGGAGCCCCAGACATAGCTTTCCCACGA
ATAAATAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATT
AGCTAGTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACC
CCCCTTTATCCTCTGGAATTGCCCACGCAGGAGCCTCTGTTGACCTAGCT
ATTTTTTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAA
TTTTATTACAACAATTATTAATATACGATCAAATGGGATTACTTTTGATC
GAATACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTG
CTATCTTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCG
AAACTTAAATACCTCATTTTTCGACCCAGCCGGAGGAGGGGACCCAATTT
TATACCAACATTTATT

90COlburceWPS

TATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTTCCCTTAGT
ATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGACGA
CCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTTTT
TTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGATTAGTACCA
TTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAATAATATAAG
TTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATGG
TTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCACTATCCTCT
GGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTTTTTCTCTACA
TTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAACAA
TTATTAACATACGATCAAATGGAATTACTTTTGATCGTATACCTTTATTT
GTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCAGT
TTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTTAAATACGT
CATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATCAACATTTA
TTCTGATTT

91COlburyaWP$S

TATTGGAACTTTATATTTTATTTTTGGAGCTTGAGCTGGAATAGTAGGTA
CTTCCCTTAGTATACTTATTCGAGCTGAATTAGGACACCCCGGGTCTCTA
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ATTGGAGATGATCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGT
AATAATTTTTTTTATAGTAATACCAATTATGATTGGTGGATTTGGAAATT
GATTAGTACCATTAATACTTGGAGCCCCTGATATGGCATTCCCTCGAATA
AATAATATAAGTTTTTGACTTTTACCTCCTTCATTAACATTATTATTAGC
TAGTAGTATAGTTGAAGCAGGAGCTGGAACAGGTTGAACTGTTTATCCAC
CCTTATCTTCGGGTATTGCCCATGCTGGAGCTTCGGTTGATTTAGCAATT
TTTTCCCTTCATTTAGCTGGAATTTCTTCTATTTTAGGAGCTGTAAATTT
TATTACTACAATTATTAATATACGATCAAATGGAATTACATTTGATCGAA
TACCTTTATTTGTTTGATCTGTTGTAATTACTGCAATTTTACTATTACTA
TCTTTACCTGTTTTAGCCGGAGCCATTACGATATTATTAACAGATCGTAA
TTTAAATACATCATTTTTTGACCCAGCAGGAGGAGGAGACCCTATTTTAT
ACCAACACTTATTCTGA

92COlispsWPS

TTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTAGGTACT
TCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAAT
TGGAGATGACCAAATTTACAATGTAATTGTTACAGCTCATGCTTTTGTAA
TAATTTTTTTTATAGTAATGCCAATTATAATTGGTGGATTTGGAAATTGA
TTAGTGCCGCTAATACTAGGAGCCCCGGACATAGCTTTCCCACGAATAAA
TAATATAAGTTTTTGACTCCTACCCCCTTCTTTAACATTATTATTAGCTA
GTAGAATAGTTGAAGCAGGGGCCGGAACAGGTTGAACAGTGTACCCCCCT
TTATCCTCTGGAATTGCCCACGCGGGGGCCTCTGTTGACCTAGCTATTTT
TTCTTTACATTTAGCCGGAATTTCATCAATTCTAGGGGCTGTAAATTTTA
TTACAACAATTATTAATATACGATCAAATGGGATTACTTTTGATCGAATA
CCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTGCTGTTATC
TTTACCAGTTTTAGCTGGGGCTATTACAATACTATTAACAGACCGAAACT
TAAATACCTCATTTTTCG

93COlispkWPS

TGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTT
CCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATT
GGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAAT
AATTTTTTTTATAGTAATACCAATTATAATTGGTGGGTTTGGAAATTGAT
TAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAAT
AATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAG
TAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCAT
TATCCTCTGGAATTGCTCACGCAGGGGCCTCTGTTGACCTAGCTATTTTT
TCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTAT
TACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATAC
CTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCT
TTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTT
AAATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATC
AACATTTATTCTGATTTTT

9COImancwB

CTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACATCCAGGCTCTTTA
ATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGT
AATAATTTTTTTTATAGTTATACCAATTATAATTGGAGGATTTGGAAATT
GATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCGCGAATA
AATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGC
TAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGGTGAACTGTTTACCCGC
CATTGTCCTCAGGAATTGCCCATGCAGGAGCATCAGTTGATTTAGCAATT
TTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTT
TATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAA
TACCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTA
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TCCCTACCTGTTTTAGCTGGGGCTATTACAATGTTGTTAACAGATCGTAA

10COlaydcwWB

TTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGGTACT
TCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGCTCTCTAAT
TGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTAA
TAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGA
TTAGTACCTTTAATATTAGGAGCCCCAGACATAGCATTCCCACGAATAAA
TAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGCTA
GCAGAATAGTAGAAGCAGGAGCTGGGACAGGATGAACTGTTTACCCCCCA
TTATCCTCAGGAATTGCTCATGCAGGAGCATCAGTTGATTTAGCAATTTT
TTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTA
TTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATA
CCGTTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATC
CCTACCTGTTTTAGCTGGGGCTATTACAATGTTATTAACAGATCGTAATT
TAAACACTTCATTTTTTGATCC

11COldeniWwB

TTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGGTACT
TCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCTCTAAT
TGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTCGTAA
TAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGA
TTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCACGAATAAA
TAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGCTA
GCAGAATAGTAGAAGCAGGAGCTGGGACAGGATGAACTGTTTACCCCCCA
TTATCCTCGGGAATTGCTCATGCAGGAGCATCAGTTGATTTAGCAATTTT
TTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTA
TTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATA
CCGTTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATC
CCTACCTGTTTTAGCTGGAGCTATTACAATGTTATTAACAGATCGTAATT
TAAACACTTCATTTTTTGATCCAG

12COldenbWB

GGTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGGCACCCAGGCTC
TCTAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTT
TTGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGGTTTGGA
AATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCACG
AATAAATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTAT
TAGCTAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGATGAACTGTTTAC
CCCCCATTATCCTCGGGAATTGCTCATGCAGGAGCATCAGTTGATTTAGC
AATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAA
ATTTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGAT
CGAATACCGTTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATT
ATTATCCCTACCTGTTTTAGCTGGGGCTATTACAATATTATTAACAGATC
GTAATTTAAACACTTCATTTTTTGAT

13COImughWB

TTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGCTCTCTAATTGGA
GACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTAATAAT
TTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGATTAG
TACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCGCGAATAAATAAT
ATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGCTAGCAG
AATAGTAGAAGCAGGAGCTGGGACAGGGTGAACTGTTTACCCCCCATTAT
CCTCAGGAATTGCCCATGCAGGAGCATCAGTTGATTTAGCAATTTTTTCC
TTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTATTAC
AACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATACCAT
TATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATCCCTA




65

CCTGTTTTAGCTGGGGCTATTACAATGTTGTTAACAGATCGTAATTTAAA
CACTTCATTTTTTGATCCAGCTGGAGGAGGAGACCCAATTTTATACCAAC
AT

14COlaydeWB

GGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGGTACTTC
CCTTAGTATACTTATTCGAGCCGAATTAGGACACCCGGGCTCTCTAATTG
GAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTAATA
ATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGATT
AGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCACGAATAAATA
ATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGCTAGC
AGAATAGTAGAAGCAGGAGCTGGGACAGGATGAACTGTTTACCCCCCATT
ATCCTCGGGAATTGCTCATGCAGGAGCATCAGTTGATTTAGCAATTTTTT
CCTTACATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTATT
ACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATACC
GTTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATCCC
TACCTGTTTTAGCTGGGGCTATTACAATGTTATTAACAGATCGTAATTTA
AACACTTCATTTTTTGATCCAGCTGGAGGAGGAGACCCAATTTTATACCA
ACA

15COlizmzWB

ATTTTTGGAGCCTGAGCTGGAATAGTAGGTACTTCCCTTAGTATACTTAT
TCGAGCCGAATTAGGACACCCAGGCTCTCTAATTGGAGACGACCAAATTT
ATAATGTAATTGTTACTGCTCATGCTTTTGTAATAATTTTTTTTATAGTT
ATGCCAATTATAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATT
AGGAGCCCCAGATATAGCATTCCCACGAATAAATAATATAAGTTTTTGAC
TTTTACCACCTTCATTAACATTATTATTAGCTAGCAGAATAGTAGAAGCA
GGAGCTGGGACAGGGTGAACTGTTTACCCCCCATTATCCTCAGGAATTGC
CCATGCAGGAGCATCAGTTGATTTAGCAATTTTTTCCTTGCATTTAGCCG
GAATTTCATCAATTTTAGGAGCTGTAAATTTTATTACAACAATTATTAAT
ATACGATCGAATGGAATTACTTTTGATCGAATACCATTATTTGTTTGATC
TGTAGTAATTACAGCTATTTTATTATTATTATCCCTACCTGTTTTAGCTG
GAGCTATTACAATGTTGTTAACAGATCGTAATTTAAACACTTCATTTTTT
GATCCA

16COIlkutswB

AAAATGAAGTGTTTAAATTACGATCTGTTAACAACATTGTAATAGCCCCA
GCTAAAACAGGTAGGGATAATAATAATAAAATAGCTGTAATTACTACAGA
TCAAACAAATAATGGTATTCGATCAAAAGTAATTCCATTTGATCGTATAT
TAATAATTGTTGTAATAAAATTTACAGCTCCTAAAATTGATGAAATTCCG
GCTAAATGCAAGGAAAAAATTGCTAAATCAACTGATGCTCCTGCATGGGC
AATTCCTGAGGACAATGGCGGGTAAACAGTTCACCCTGTCCCAGCTCCTG
CTTCTACTATTCTGCTAGCTAATAATAATGTTAATGAAGGTGGTAAAAGT
CAAAAACTTATATTATTTATTCGCGGGAATGCTATATCTGGGGCTCCTAA
TATTAAAGGTACTAATCAATTTCCAAATCCTCCAATTATAATTGGTATAA
CTATAAAAAAAATTATTACAAAAGCATGAGCAGTAACAATTACATTATAA
ATTTGGTCGTCTCCAATTAGAGAGCCTGGATGTCCTAATTCGGCTCGAAT
AAGTATACTAAGGGAAGTACCTACTATTCCAGCTCAGGCTCCAAAAATAA
AATATAAAGTTCCATAT

17COlkutswB

CCTGAGCTGGAATAGTAGGTACTTCCCTTAGTATACTTATTCGAGCCGAA
TTAGGACATCCAGGCTCTCTAATTGGAGACGACCAAATTTATAATGTAAT
TGTTACTGCTCATGCTTTTGTAATAATTTTTTTTATAGTTATACCAATTA
TAATTGGAGGATTTGGAAATTGATTAGTACCTTTAATATTAGGAGCCCCA
GATATAGCATTCCCGCGAATAAATAATATAAGTTTTTGACTTTTACCACC
TTCATTAACATTATTATTAGCTAGCAGAATAGTAGAAGCAGGAGCTGGGA
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CAGGGTGAACTGTTTACCCCCCATTATCCTCAGGAATTGCCCATGCAGGA
GCATCAGTTGATTTAGCAATTTTTTCCTTGCATTTAGCCGGAATTTCATC
AATTTTAGGAGCTGTAAATTTTATTACAACAATTATTAATATACGATCAA
ATGGAATTACTTTTGATCGAATACCATTATTTGTTTGATCTGTAGTAATT
ACAGCTATTTTATTATTATTATCCCTACCTGTTTTAGCTGGAGCTATTAC
AATATTGTTAACAGATCGTAATTTAAACACTTCATTTTTTGATCCAGCTG
GAGGGGGAGACCCAATTTTATATCAACATTTATT

18COlmancWB

TATAAAATTGGGTCTCCTCCTCCAGCTGGATCAAAAAATGAAGTATTTAA
ATTACGATCTGTTAATAACATTGTAATAGCCCCAGCTAAAACAGGTAGGG
ATAATAATAATAAAATAGCTGTAATTACTACAGATCAAACAAATAACGGT
ATTCGATCAAAAGTAATTCCATTTGATCGTATATTAATAATTGTTGTAAT
AAAATTTACAGCTCCTAAAATTGATGAAATTCCGGCTAAATGCAAGGAAA
AAATTGCTAAATCAACTGATGCTCCTGCATGAGCAATTCCCGAGGATAAT
GGGGGGTAAACAGTTCATCCTGTCCCAGCTCCTGCTTCTACTATTCTGCT
AGCTAATAATAATGTTAATGAAGGTGGTAAAAGTCAAAAACTTATATTAT
TTATTCGTGGGAATGCTATATCTGGGGCTCCTAATATTAAAGGTACTAAT
CAATTTCCAAATCCTCCAATTATAATTGGCATAACTATAAAAAAAATTAT
TACAAAAGCATGAGCAGTAACAATTACATTATAAATTTGGTCGTCTCCAA
TTAGAGAGCCTGGGTGTCCTAATTCGGCTCGAATAAGTATACTAAGGGAA
GTACCTACTATTCCAGCTCAGGCTCCAAAAATAAA

23COlbalcwB

GAAAAAAAAACAAAGTATGGAACTTTATATTTTATTTTTGGAGCCTGAGC
TGGAATAGTAGGTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGAC
ACCCAGGTTCTCTAATTGGAGACGACCAAATTTATAATGTAATTGTTACT
GCTCATGCTTTTGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGG
AGGATTTGGAAATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATGG
CATTCCCGCGAATAAATAATATAAGTTTTTGACTTTTACCGCCTTCATTA
ACATTATTATTAGCTAGCAGAATAGTAGAAGCAGGAGCTGGAACAGGATG
AACTGTTTACCCCCCATTATCCTCAGGAATTGCCCATGCGGGAGCATCAG
TTGATTTAGCAATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTA
GGAGCTGTAAATTTTATTACAACAATTATTAATATACGATCAAATGGAAT
TACTTTTGATCGAATGCCATTATTTGTTTGATCTGTAGTAATTACAGCTA
TTTTATTATTATTATCCCTACCTGTTTTAGCTGGGGCTATTACAATATTG
TTAACAGATCGTAATTTAAACACTTCATTTTTTGACCCAGCTGGAGGAGG
AGACCCAATTTTATACCAACATTTAT

41COlantgWB

AAAATAAATGTTGGTATAAAATTGGGTCTCCTCCTCCAGCTGGATCAAAA
AATGAAGTGTTTAAATTACGATCTGTTAATAACATTGTAATAGCCCCAGC
TAAAACAGGTAGGGATAATAATAATAAAATAGCTGTAATTACTACAGATC
AAACAAATAACGGCATTCGATCAAAAGTAATTCCATTTGATCGTATATTA
ATAATTGTTGTAATAAAATTTACAGCTCCTAAAATTGATGAAATTCCGGC
TAAATGCAAGGAAAAAATTGCTAAATCAACTGATGCTCCTGCATGAGCAA
TTCCCGAGGATAATGGGGGGTAAACAGTTCACCCTGTCCCAGCTCCTGCT
TCTACTATTCTGCTAGCTAATAATAATGTTAATGAAGGTGGTAAAAGTCA
AAAACTTATATTATTTATTCGTGGGAATGCTATATCTGGGGCTCCTAATA
TTAAAGGTACTAATCAATTTCCAAATCCTCCAATTATAATTGGCATTACT
ATAAAAAAAATTATTACAAAAGCATGAGCAGTAACAATTACATTATAAAT
TTGGTCGTCTCCAATTAGAGAGCCTGGGTGTCCTAATTCGGCTCGAATAA
GTATACTAAGGGAAGTACCTACTATTCCAGCTCAGGCTCC

43COlantkwB

AAATAAATGTTGGTATAAAATTGGGTCTCCTCCTCCAGCTGGATCAAAAA
ATGAAGTGTTTAAATTACGATCTGTTAACAACATTGTAATAGCTCCAGCT
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AAAACAGGTAGGGATAATAATAATAAAATAGCTGTAATTACTACAGATCA
AACAAATAATGGTATTCGATCAAAAGTAATTCCATTTGATCGTATATTAA
TAATTGTTGTAATAAAATTTACAGCTCCTAAAATTGATGAAATTCCGGCT
AAATGCAAGGAAAAAATTGCTAAATCAACTGATGCTCCTGCATGGGCAAT
TCCTGAGGATAATGGGGGGTAAACAGTTCACCCTGTCCCAGCTCCTGCTT
CTACTATTCTGCTAGCTAATAATAATGTTAATGAAGGTGGTAAAAGTCAA
AAACTTATATTATTTATTCGCGGGAATGCTATATCTGGGGCTCCTAATAT
TAAAGGTACTAATCAATTTCCAAATCCTCCAATTATAATTGGCATAACTA
TAAAAAAAATTATTACAAAAGCATGAGCAGTAACAATTACATTATAAATT
TGGTCGTCTCCAATTAGAGAGCCTGGGTGTCCTAATTCGGCTCGAATAAG
TATACTAAGGGAAGTACCTACTATTCCAGCTCAGGCTCC

44COlburywB

AGATATTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAG
GTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGCTCT
CTAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTT
TGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAA
ATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCGCGA
ATAAATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATT
AGCTAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGGTGAACTGTTTACC
CCCCATTATCCTCAGGAATTGCCCATGCAGGAGCATCAGTTGATTTAGCA
ATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAA
TTTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATC
GAATACCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTA
TTATCCCTACCTGTTTTAGCTGGAGCTATTACAATGTTGTTAACAGATCG
TAATTTAAACACTTCATTTTTTGATCCAGCTG

45COImughwB

AGATATTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAG
GTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGCTCT
CTAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTT
TGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAA
ATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCGCGG
ATAAATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATT
AGCTAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGGTGAACTGTTTACC
CCCCATTATCCTCAGGAATTGCCCATGCAGGAGCATCAGTTGATTTAGCA
ATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAA
TTTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATC
GAATACCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTA
TTATCCCTACCTGTTTTAGCTGGAGCTATTACAATGTTGTTAACAGATCG
TAATTTAAACACTTCATTTTTTGATCCAGC

46COldenmWB

GATATTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGG
TACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCTC
TAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTT
GTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAA
TTGATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCGCGAA
TAAATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTA
GCTAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGGTGAACTGTTTACCC
GCCATTATCCTCAGGAATTGCCCATGCAGGAGCATCAGTTGATTTAGCAA
TTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAAT
TTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCG
AATACCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTAT
TATCCCTACCTGTTTTAGCTGGAGCTATTACAATATTGTTAACAGATCGT
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AATTTAAACACTTCATTTTTTGATCCAAGCTGGAGGAGGAGACCCAATTT
TATAC

47COldenfWB

GGATCAAAAAATGAAGTGTTTAAATTACGATCTGTTAATAACATTGTAAT
AGCCCCAGCTAAAACAGGTAGGGATAATAATAATAAAATAGCTGTAATTA
CTACAGATCAAACAAATAACGGCATTCGATCAAAAGTAATTCCATTTGAT
CGTATATTAATAATTGTTGTAATAAAATTTACAGCTCCTAAAATTGATGA
AATTCCGGCTAAATGCAAGGAAAAAATTGCTAAATCAACTGATGCTCCTG
CATGAGCAATTCCCGAGGATAATGGGGGGTAAACAGTTCACCCTGTCCCA
GCTCCTGCTTCTACTATTCTGCTAGCTAATAATAATGTTAATGAAGGTGG
TAAAAGTCAAAAACTTATATTATTTATTCGTGGGAATGCTATATCTGGGG
CTCCTAATATTAAAGGTACTAATCAATTTCCAAATCCTCCAATTATAATT
GGCATTACTATAAAAAAAATTATTACAAAAGCATGAGCAGTAACAATTAC
ATTATAAATTTGGTCGTCTCCAATTAGAGAGCCTGGGTGTCCTAATTCGG
CTCGAATAAGTATACTAAGGGAAGTACCTACTATTCCAGCTCAGGCTCCA
AAAATAAAATATAAAGTTCC

1COldencWL

TTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCTCTAA
TTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTA
ATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTG
ATTAGTACCTTTAATATTAGGAGCCCCAGATATGGCATTCCCGCGAATAA
ATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTATTAGCT
AGCAGAATAGTAGAAGCAGGAGCTGGAACAGGATGAACTGTTTACCCCCC
ATTATCCTCAGGAATTGCCCATGCGGGAGCATCAGTTGATTTAGCAATTT
TTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTT
ATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAAT
GCCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTAT
CCCTACCTGTTTTAGCTGGGGCTATTACAATATTGTTAACAGATCGTAAT
TTAAACACTTCATTTTTTGACCCA

2COlantyWL

TTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGGTACTTCCCTTA
GTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCTCTAATTGGAGAC
GACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTAATAATTTT
TTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGATTAGTAC
CTTTAATATTAGGAGCCCCAGATATGGCATTCCCGCGAATAAATAATATA
AGTTTTTGACTTTTACCGCCTTCATTAACATTATTATTAGCTAGCAGAAT
AGTAGAAGCAGGAGCTGGAACAGGATGAACTGTTTACCCCCCATTATCCT
CAGGAATTGCCCATGCGGGAGCATCAGTTGATTTAGCAATTTTTTCCTTG
CATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTATTACAAC
AATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATGCCATTAT
TTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATCCCTACCT
GTTTTAGCTGGGGCTATTACAATATTGTTAACAGATCGTAATTTAAACAC
TTCATTTTTT

3COlburbWL

AGATATTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAG
GTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCT
CTAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTT
TGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAA
ATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATGGCATTCCCGCGA
ATAAATAATATAAGTTTTTGACTTTTACCGCCTTCATTAACATTATTATT
AGCTAGCAGAATAGTAGAAGCAGGAGCTGGAACAGGATGAACTGTTTACC
CCCCATTATCCTCAGGAATTGCCCATGCGGGAGCATCAGTTGATTTAGCA
ATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAA
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TTTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATC
GAATGCCATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTA

TTATCCCTACCTGTTTTAGCTGGGGCTATTACAATATTGTTAACAGATCG
TAATTTAAACACTT

4COlburyWL

GGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTAGGTACTTC
CCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGTTCTCTAATTG
GAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTTTTGTAATA
ATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGAAATTGATT
AGTACCTTTAATATTAGGAGCCCCAGATATGGCATTCCCGCGAATAAATA
ATATAAGTTTTTGACTTTTACCGCCTTCATTAACATTATTATTAGCTAGC
AGAATAGTAGAAGCAGGAGCTGGAACAGGATGAACTGTTTACCCCCCATT
ATCCTCAGGAATTGCCCATGCGGGAGCATCAGTTGATTTAGCAATTTTTT
CCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAAATTTTATT
ACAACAATTATTAATATACGATCAAATGGAATTACTTTTGATCGAATGCC
ATTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATTATTATCCC
TACCTGTTTTAGCTGGGGCTATTACAATATTGTTAACAGATCGTAATTTA
AACACTTCA

4COlkutaWE

TTGGAACATTATACTTTATTTTTGGAGCCTGAGCAGGAATAGTAGGTACT
TCCCTTAGTATACTTATTCGAGCTGAATTAGGTCATCCAGGATCTCTAAT
TGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAA
TAATTTTTTTTATAGTTATACCAATTATAATTGGAGGATTTGGTAATTGA
TTAGTGCCTTTAATGCTAGGAGCCCCCGATATGGCATTCCCACGAATAAA
TAATATAAGTTTTTGGCTTTTACCCCCTTCTCTAACGCTACTATTAGCTA
GTAGAATAGTTGAAGCAGGAGCCGGAACAGGATGAACAGTTTACCCTCCC
TTGTCCTCAGGTATTGCCCATGCCGGAGCTTCAGTCGATTTAGCTATTTT
TTCTCTACATTTAGCAGGAATCTCTTCAATTCTAGGGGCTGTAAATTTTA
TCACAACAATTATTAACATACGATCAAATGGGATTACTTTTGATCGAATG
CCCTTATTTGTTTGATCCGTAGTAATTACTGCTGTTTTATTGTTATTATC
TTTGCCCGTTTTAGCTGGAGCTATTACAATACTATTAACAGATCGAAACT
TAAATACTTCATTCTTCGACCCCGCAGGAGGAGGAGACCCTATTTTATAC
CAACACTTATTCTGATTTTT

5COlkutaWE

ATTATACTTTATTTTTGGAGCCTGAGCAGGAATAGTGGGTACTTCCCTTA
GTATACTTATTCGAGCTGAATTAGGTCATCCAGGATCTCTAATTGGAGAC
GACCAAATTTATAATGTAATTGTTACTGCTCACGCTTTTGTAATAATTTT
TTTTATAGTTATACCAATTATAATTGGAGGATTTGGTAATTGATTAGTGC
CTTTAATGCTAGGAGCCCCCGATATGGCATTCCCACGAATAAATAATATA
AGTTTTTGACTTTTACCCCCTTCTCTAACGCTACTATTAGCTAGTAGAAT
AGTTGAAGCAGGAGCCGGAACAGGATGAACAGTTTACCCTCCCTTGTCCT
CAGGTATTGCCCATGCCGGAGCTTCAGTCGATTTAGCTATTTTTTCTCTA
CATTTAGCAGGAATCTCTTCAATTCTAGGAGCTGTAAATTTTATCACAAC
AATTATTAACATACGATCAAATGGGATTACTTTTGATCGAATGCCCTTAT
TTGTTTGATCCGTAGTAATTACTGCTGTTTTATTGTTATTATCTTTGCCC
GTTTTAGCTGGAGCTATTACAATACTATTAACAGATCGAAACTTAAATAC
TTCATTCTTCGACCCCGCAGGAGGAGGAGACCCTATTTTATACCAACACT
TATTCTGA

4COlantgWPA

AAGATATTGGAACTTTATATTTTATTTTTGGAGCCTGAGCTGGAATAGTA
GGTACTTCCCTTAGTATACTTATTCGAGCCGAATTAGGACACCCAGGCTC
TCTAATTGGAGACGACCAAATTTATAATGTAATTGTTACTGCTCATGCTT
TTGTAATAATTTTTTTTATAGTTATGCCAATTATAATTGGAGGATTTGGA
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AATTGATTAGTACCTTTAATATTAGGAGCCCCAGATATAGCATTCCCACG
AATAAATAATATAAGTTTTTGACTTTTACCACCTTCATTAACATTATTAT
TAGCTAGCAGAATAGTAGAAGCAGGAGCTGGGACAGGATGAACTGTTTAC
CCTCCATTATCCTCGGGAATTGCTCATGCAGGAGCATCAGTTGATTTAGC
AATTTTTTCCTTGCATTTAGCCGGAATTTCATCAATTTTAGGAGCTGTAA
ATTTTATTACAACAATTATTAATATACGATCAAATGGAATTACTTTTGAT
CGAATACCGTTATTTGTTTGATCTGTAGTAATTACAGCTATTTTATTATT
ATTATCCCTACCTGTTTTAGCTGGAGCTATTACAATGTTATTAACAGATC
GTAATTTAAACACTTCATTTTTTGATCCAGCTGGGGGAGGGGACCCAATT
TTATACCAACATTTATTTTGA

5COlanthWPA

TGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGGTACTT
CCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTTTAATT
GGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTTGTAAT
AATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAATTGAT
TAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAATAAAT
AATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTAGCTAG
TAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCCTCCAT
TATCCTCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTATTTTT
TCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAATTTTAT
TACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCGTATAC
CTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGTTATCT
TTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGAAACTT
AAATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTTATATC
AACATTTATTCTG

6COlantaWPA

CAGATAAATGTTGATATAAAATTGGGTCACCTCCTCCCGCAGGGTCGAAG
AATGACGTATTTAAGTTTCGATCTGTTAATAACATTGTAATAGCTCCGGC
TAAAACTGGTAAAGATAACAATAATAAAACGGCAGTAATTACTACAGATC
AAACAAATAAAGGTATACGATCAAAAGTAATTCCATTTGATCGTATGTTA
ATAATTGTTGTAATAAAATTTACAGCACCTAGAATTGATGAAATTCCAGC
TAAATGTAGAGAAAAAATAGCTAGGTCAACAGAGGCTCCTGCGTGAGCAA
TTCCAGAGGATAGTGGAGGGTATACTGTCCAACCTGTTCCGGCTCCTGCT
TCAACCATTCTACTAGCTAATAATAATGTTAAAGAAGGGGGTAAAAGTCA
AAAACTTATATTATTTATTCGTGGGAAAGCCATGTCTGGGGCTCCTAATA
TTAATGGTACTAATCAATTTCCAAATCCACCAATTATAATTGGTATTACT
ATAAAAAAAATTATTACAAAAGCGTGAGCTGTAACAATTACATTGTAAAT
TTGGTCGTCTCCAATTAAAGATCCTGGGTGTCCAAGTTCAGCTCGAATAA
GTATACTAAGGGGAAGTACCCACTATTCCTGC

7COlantdWPA

GATATTGGAACCCTATATTTTATTTTTGGGGCCTGAGCAGGAATAGTGGG
TACTTCCCTTAGTATACTTATTCGAGCTGAACTTGGACACCCAGGATCTT
TAATTGGAGACGACCAAATTTACAATGTAATTGTTACAGCTCACGCTTTT
GTAATAATTTTTTTTATAGTAATACCAATTATAATTGGTGGATTTGGAAA
TTGATTAGTACCATTAATATTAGGAGCCCCAGACATGGCTTTCCCACGAA
TAAATAATATAAGTTTTTGACTTTTACCCCCTTCTTTAACATTATTATTA
GCTAGTAGAATGGTTGAAGCAGGAGCCGGAACAGGTTGGACAGTATACCC
TCCATTATCCTCTGGAATTGCTCACGCAGGAGCCTCTGTTGACCTAGCTA
TTTTTTCTCTACATTTAGCTGGAATTTCATCAATTCTAGGTGCTGTAAAT
TTTATTACAACAATTATTAACATACGATCAAATGGAATTACTTTTGATCG
TATACCTTTATTTGTTTGATCTGTAGTAATTACTGCCGTTTTATTATTGT
TATCTTTACCAGTTTTAGCCGGAGCTATTACAATGTTATTAACAGATCGA
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AACTTAAATACGTCATTCTTCGACCCTGCGGGAGGAGGTGACCCAATTTT
ATATCAACATTTATTCTGA

8COlburyWPA

TTTTTTTTTTTTTTAAAAAAAAAAACTAGATATGGAACCCTATATTTTAT
TTTTGGGGCCTGAGCAGGAATAGTGGGTACTTCCCTTAGTATACTTATTC
GAGCTGAACTTGGACACCCAGGATCTTTAATTGGAGACGACCAAATTTAC
AATGTAATTGTTACAGCTCACGCTTTTGTAATAATTTTTTTTATAGTAAT
ACCAATTATAATTGGTGGGTTTGGAAATTGATTAGTACCATTAATATTAG
GAGCCCCAGACATGGCTTTCCCACGAATAAATAATATAAGTTTTTGACTT
TTACCCCCTTCTTTAACATTATTATTAGCTAGTAGAATGGTTGAAGCAGG
AGCCGGAACAGGTTGGACAGTATACCCTCCATTATCCTCTGGAATTGCTC
ACGCAGGGGCCTCTGTTGACCTAGCTATTTTTTCTCTACATTTAGCTGGA
ATTTCATCAATTCTAGGTGCTGTAAATTTTATTACAACAATTATTAACAT
ACGATCAAATGGAATTACTTTTGATCGTATACCTTTATTTGTTTGATCTG
TAGTAATTACTGCCGTTTTATTATTGTTATCTTTACCAGTTTTAGCCGGA
GCTATTACAATGTTATTAACAGATCGAAACTTAAATACGTCATTCTTCGA
CCCTGCGGGAGGAGGTGACCCAATTTTATATCAACATTTATTCTG
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10ITSkutaWPS

TACATTCATTTAAATTGACTTATTTCGCCCAAATATTGACATATTTTTTT
ATAATCTACATATTCAATTTACAATTAAGAAATGATAGTATCATATAAAA
TGTCAAATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGATTGAG
TCATATCTCGTGATTTAATCAAATATGAGTTTTGGCCGTTGATTGCACAA
ATCTCATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGA
TAAATTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAG
AATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTG
TCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCC
ATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTATATATGTAATGCC
TTTCGACAATTACTGATGAAATTTTACTTATTCTTTGTTTTATTTGCGCT
TCCTTGACACGTTATACACATCACATACGTAATGAAGGATGATAATGATG
TCAATTCTTTCGACTTTCTTAACTCTTTTGTTTGATTTTGTGGAAATAAG
ATAGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTT

11ITSusabWPS

AAATCAAACAAAAGAGTTAAGAAAGTCGAATGAATTGACATAATCATCAT
CCTTCATTATGTATGTGATGTGTAAAAAATGTCAACGAAGCGCGCAAATA
AAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACAT
AAACACACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGAT
GAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAA
CATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAG
TTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGA
ACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATAAAACTTGTGCAA
TCAACGGCCAAGATTTATATTTGATTAAATCACGAGATATGACTCAATCA
AATACAGTTTATCATAACTTGCTTATGGTAGCCTATTTGACATATTATAC
GATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAATGCAAC
ATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAATA
TACTAT

12ITSayddWPS

CAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCTTCATT
ACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACAAAGAA
TAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATACAATA
ACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCAGC
TAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAGTT
GAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTT
GAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTTCG
CAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGGCCAAA
ATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAATTTAT
CATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATCATT
TCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAATATTT
GGGCGAAATAAGTCAATTTAAATGAATGT

131TSmancWPS

TCTCACATGAGTTGAGGCTATGTATAATTTATAGTATTTTCAAATACATT
CATTTAAATTGACTTATTTCGCCCAAATATTGACATATTTTTTTATAATC
TACATATTCAATTTACAATTAAGAAATGATAGTATCATATAAAATGTCAA
ATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGATTGAGTCATAT
CTCGTGATTTAATCAAATATGAATTTTGGCCGTTGATTGCACAAATCTCA
TAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATAAATT
ATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAATAAA
AAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTCCTGC
AGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCATGAGC
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CTAGTGATCCCCTGTCTAGGATGTTATTGTATATATGTAATGCCTTTCGA
CAATTACTGATGAAATTTTACTTATTCTTTGTTTTATTTGCGCTTCCTTG
ACACGTTATACACATCACATACGTAATGAAGGATGATAATGATGTCAATT
CTTTCGACTTTCTTAACTCTTTTGTT

151TSdenaWPS

TCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCT
TCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACA
AAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATA
CAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACC
GCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGAC
AAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAAT
GGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTC
TTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGG
CCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAA
TTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTA
TCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAA
TATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTAT

171TSmugkWPS

GTAGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATATTCAAATA
CATTCATTTAAATTGACTTATTTCGCCCAAATATTGACATGTTGCATTAT
AATCTACATATTCAATTTACAATTAAGAAATGATAGTATCGTATAATATG
TCAAATAGGCTACCATAAGCAAGTTATGATAAACTGTATTTGATTGAGTC
ATATCTCGTGATTTAATCAAATATAAATCTTGGCCGTTGATTGCACAAGT
TTTATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATA
AATTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAA
TAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTC
CTGCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCAT
GAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTGTGTTTATGTAATGCC
TTTCGACAATTACTGATGAAATTTTACTTAATCTTTGTTTTATTTGCGCG
CTTCGTTGACATTTTTTACACATCACATACATAATGAAGGATGATGATTA
TGTCAATTCATTCGACTTTCTTAACTCTTTTGTTTGATTTTGTGGAAATA
AGATAGTAATGATCCTTCCGCAG

181TSafybWPS

GTTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAA
ACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATAT
ATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAG
ACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATC
GACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAG
AATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTG
TTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAA
CGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATA
CAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATA
CTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGT
CAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACT
ATAAATTATACATAGCCTCAA

191TSafykWPS

TTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAA
ATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCC
TTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAAC
AAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATAT
ACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGAC
CGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGA
CAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAA
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TGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTT
CTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACG
GCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACA
ATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACT
ATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCA
ATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTAT
AAATTAT

201TShalkWPS

CCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATC
AAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCTTC
ATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACAAA
GAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATACA
ATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGC
AGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAA
GTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGG
CTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTT
TCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGGCC
AAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAATT
TATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATC
ATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAATA
TTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTATAAA
TTATACATA

211TSbhalcWPS

CAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCTTCATT
ACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACAAAGAA
TAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATACAATA
ACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCAGC
TAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAGTT
GAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTT
GAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTTCG
CAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGGCCAAA
ATCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAATTTATC
ATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATCATTT
CTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAATATTTG
GGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTATAA

221TSizmzWPS

TTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAA
TCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCT
TCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACA
AAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATA
CAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACC
GCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGAC
AAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAAT
GGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTC
TTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGG
CCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAA
TTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTA
TCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAA
TATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTATA
AATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAATTTAA

231TSizmyWPS

AAGGATCATTACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAA
AGTCGAAAGAATTGACATCATTATCATCCTTCATTACGTATGTGATGTGT
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ATAACGTGTCAAGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCAT
CAGTAATTGTCGAAAGGCATTACATATATACAATAACATCCTAGACAGGG
GATCACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTC
ATGTGAACTGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCAC
TTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTT
GAGTGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACG
TGTCAACTATGAGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTA
AATCACGAGATATGACTCAATCAAATACAATTTATCATAACTTGCTTATG
GTAGCCTATTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATT
GAATATGTAGATTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCA
ATTTAAATGAATGTATTTGAAAATACTATAAATTATACATAGCCW

241TSizmoWPS

ACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATCAAACAAAAGA
GTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCTTCATTACGTATG
TGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACAAAGAATAAGTAA
AATTTCATCAGTAATTGTCGAAAGGCATTACATATATACAATAACATCCT
AGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGC
GTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAGTTGAACGCA
TATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTC
ATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGAAA
GACGTACGTGTCAACTATGAGATTTGTGCAATCAACGGCCAAAACTCATA
TTTGATTAAATCACGAGATATGACTCAATCAAATACAATTTATCATAACT
TGCTTAT

251TSizmoWPS

TTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGAC
ATCATTATCATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAA
GCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAG
GCATTACATATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATG
GGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGAC
ACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTC
TATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTAT
CAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATT
TGTGCAATCAACGACCAAAATTCATATTTGATTAAATCACGAGATATGAC
TCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACAT
TTTATATGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATA
AAAAAATATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTAT
TTGAAAATACTATAAAT

261TSkutsWPS

TTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAA
TCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCT
TCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACA
AAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATA
CAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACC
GCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGAC
AAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAAT
GGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTC
TTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGG
CCAAAACTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAA
TTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTA
TCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAA
TATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTATA
AAATTATACA
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271TSkutsWPS

GATCATTACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGT
CGAAAGAATTGACATCATTATCATCCTTCATTACGTATGTGATGTGTATA
ACGTGTCAAGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAG
TAATTGTCGAAAGGCATTACATATATACAATAACATCCTAGACAGGGGAT
CACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATG
TGAACTGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTC
TTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAG
TGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGT
CAACTATGAGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTAAAT
CACGAGATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTA
GCCTATTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTGAA
TATGTAGATTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAATT
TAAATGAATGTATTTGAAAATACTAT

28ITSkutbWPS

CATTACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGA
AAGAATTGACATCATTATCATCCTTCATTACGTATGTGATGTGTATAACG
TGTCAAGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAGTAA
TTGTCGAAAGGCATTACATATATACAATAACATCCTAGACAGGGGATCAC
TAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGA
ACTGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTG
CTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGC
TATAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAA
CTATGAGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTAAATCAC
GAGATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCC
TATTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTGAATAT
GTAGATTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAATTTAA
ATGAATGTATTTGAAAATACTATAAATT

291TSkutbWPS

AGGATCATTACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAA
GTCGAAAGAATTGACATCATTATCATCCTTCATTACGTATGTGATGTGTA
TAACGTGTCAAGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATC
AGTAATTGTCGAAAGGCATTACATATATACAATAACATCCTAGACAGGGG
ATCACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCA
TGTGAACTGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACT
TCTTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTG
AGTGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGT
GTCAACTATGAGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTAA
ATCACGAGATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGG
TAGCCTATTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTG
AATATGTAGATTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAA
TTTAAATGAATGTATTTGAAAATACTAT

30ITSmanaWPS

TTGACATCATTATCATCCTTCATTACGTATGTGATGTGTATAACGTGTCA
AGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTC
GAAAGGCATTACATATATACAATAACATCCTAGACAGGGGATCACTAGGC
TCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGC
AGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTT
TATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAA
TTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATG
AGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTAAATCACGAGAT
ATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTT
GACATTTTATATGATACTATCATTTCTTAATTGTAAATTGAATATGTAGA
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TTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAA
TGTATTTG

31ITSmantWPS

GAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATCAAACAAAA
GAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCCTTCATTACGTA
TGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAACAAAGAATAAGT
AAAATTTCATCAGTAATTGTCGAAAGGCATTACATATATACAATAACATC
CTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACT
GCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAGTTGAACG
CATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGT
TCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGA
AAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACGGCCAAAATTCA
TATTTGATTAAATCACGAGATATGACTCAATCAAATACAATTTATCATAA
CTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATCATTTCTTA
ATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCAATATTTGGGCG
AAATAAGTCAATTTAAATGAATGTATTTGAAAATACTAT

321TSusagWPS

TACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAG
AATTGACATCATTATCATCCTTCATTACGTATGTGATGTGTATAACGTGT
CAAGGAAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTG
TCGAAAGGCATTACATATATACAATAACATCCTAGACAGGGGATCACTAG
GCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACT
GCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTT
TTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTAT
AATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTA
TGAGATTTGTGCAATCAACGGCCAAAATTCATATTTGATTAAATCACGAG
ATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTAT
TTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTGAATATGTA
GATTATAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAATTTAAATG
AATGTATTTGAAAATACTATAAATTATACATA

711TSburyWpPS

CTTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAATTTAT
AGTATATTCAAATACATTCATTTAAATTGACTTATTTCACCCAAATTTTG
ACATGTTGCATTATAATCTACATATTCAATTTACAATTAAGAAATGATAG
TATCGTATAATATGTCAAATAGGCTACCATAAGCAAGTTATGATAAACTG
TATTTGATTGAGTCATATCTCGTGATTTAATCAAATATAAATCTTGGCCG
TTGATTGCACAAGTTTTATAGTTGACACGTACGTCTTTCTTGCGAAAGAG
CAGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAGCCATT
CTAATTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTC
GATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGGT
CTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTGT
GTTTATGTAATGCCTTTCGACAATTACTGATGAAATTTTACTTAATCTTT
GTTTTATTTGCGCGCTTCATTGACATTTTTTACACATCACATACATAATG
ATGGATGATGATTATGTCAATTCATTCGACTTTCTTAACTCTTTTATTTG
ATTTTGTGGAAATAAGATAGTAATGATCCTTC

731TSburdWPS

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAA
AATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATC
CTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAA
CAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATA
TACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGA
CCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCG
ACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGA
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ATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGT
TCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAAC
GGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATAC
AATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATAC
TATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTC
AATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATT

741TSantaWPS

AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCAC
AAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCA
TCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAA
AACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATA
TATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAA
GACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACAT
CGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTA
GAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACT
GTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCA
ACGACCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAAT
ACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGAT
ACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATG
TCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAATATA
C

751TSburaWPS

GTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTAT
TTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAATGAATTGACATAA
TCATCATCCTTCATTATGTATGTGATGTGTAAAAAATGTCAACGAAGCGC
GCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGC
ATTACATAAACACACAATAACATCCTAGACAGGGGATCACTAGGCTCATG
GGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGAC
ACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTC
TATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTAT
CAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATAAAACT
TGTGCAATCAACGGCCAAGATTTATATTTGATTAAATCACGAGATATGAC
TCAATCAAATACAGTTTATCATAACTTGCTTATGGTAGCCTATTTGACAT
ATTATACGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATA
ATGCAACATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTAT
TTGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCC
CTGAATTTAA

761TSantyWPS

GCTTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAATTTA
TAGTATTTTCAAATACATTCATTTAAATTGACTTATTTCGCCCAAATATT
GACATATTTTTTTATAATCTACATATTCAATTTACAATTAAGAAATGATA
GTATCATATAAAATGTCAAATAGGCTACCATAAGCAAGTTATGATAAATT
GTATTTGATTGAGTCATATCTCGTGATTTAATCAAATATGAATTTTGGCC
GTTGATTGCACAAATCTCATAGTTGACACGTACGTCTTTCTTGCGAAAGA
ACAGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAGCCAT
TCTAACTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGT
CGATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGG
TCTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTA
TATATGTAATGCCTTTCGACAATTACTGATGAAATTTTACTTATTCTTTG
TTTTATTTGCGCTTCCTTGACACGTTATACACATCACATACGTAATGAAG
GATGATAATGATGTCAATTCTTTCGACTTTCTTAACTCTTTTGTTTGATT
TTGTGGAAATAAGATAGTAATGATCCTT
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771TSantyaWPS

AACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTT
CCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATT
ATCATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAA
ATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTA
CATATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGA
TGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGA
ACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTA
GTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAG
AACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCA
ATCAACGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATC
AAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATA
TGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAA
TATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAA
ATACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAAT
TTAAGCAT

80ITSispaWPS

TAGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATATTCAAATAC
ATTCATTTAAATTGACTTATTTCGCCCAAATATTGACATGTTGCATTATA
ATCTACATATTCAATTTACAATTAAGAAATGATAGTATCGTATAATATGT
CAAATAGGCTACCATAAGCAAGTTATGATAAACTGTATTTGATTGAGTCA
TATCTCGTGATTTAATCAAATATAAATCTTGGCCGTTGATTGCACAAGTT
TTATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATAA
ATTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAAT
AAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTCC
TGCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCATG
AGCCTAGTGATCCCCTGTCTAGGATGTTATTGTGTGTTTATGTAATGCCT
TTCGACAATTACTGATGAAATTTTACTTAATCTTTGTTTTATTTGCGCGC
TTCGTTGACATTTTTTACACATCACATACATAATGAAGGATGATGATTAT
GTCAATTCATTCGACTTTCTTAACTCTTTTGTTTGATTT

831TSburiwPS

AACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTT
CCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATT
ATCATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAA
ATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTA
CATATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGA
TGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGA
ACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTA
GTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAG
AACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCA
ATCAACGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATC
AAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATA
TGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAA
TATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAA
ATACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAAT
TTAAG

841T SantkuwPS

ATATGCTTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAA
TTTATAGTATATTCAAATACATTCATTTAAATTGACTTATTTCGCCCAAA
TATTGACATGTTGCATTATAATCTACATATTCAATTTACAATTAAGAAAT
GATAGTATCGTATAATATGTCAAATAGGCTACCATAAGCAAGTTATGATA
AACTGTATTTGATTGAGTCATATCTCGTGATTTAATCAAATATAAATCTT
GGCCGTTGATTGCACAAGTTTTATAGTTGACACGTACGTCTTTCTTGCGA
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AAGAACAGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAG
CCATTCTAACTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAAC
TTGTCGATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCT
GCGGTCTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTAT
TGTGTGTTTATGTAATGCCTTTCGACAATTACTGATGAAATTTTACTTAA
TCTTTGTTTTATTTGCGCGCTTCATTGACATTTTTTACACATCACATACA
TAATGAAGGATGATGATTATGTCAATTCATTCGACTTTCTTAACTCTTTT
GTTTGATTTTGTGGAAATAAGATAGTAATGATCCTTCCGCAGGTTCACCT
ACGGAAAC

851TSantgWPS

TCGACTTTCTTAACTCTTTTGTTTGATTTTGTGGAAGTAAAAGTCGTAAC
AAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCA
CAAAATCAAACAAAAGAGTTAAGAAAGTCGAATGAATTGACATAATCATC
ATCCTTCATTATGTATGTGATGTGTAAAAAATGTCAATGAAGCGCGCAAA
TAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTAC
ATAAACACACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCG
ATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATG
AACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTT
AGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATA
GAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATAAAACTTGTGC
AATCAACGGCCAAGATTTATATTTGATTAAATCACGAGATATGACTCAAT
CAAATACAGTTTATCATAACTTGCTTATGGTAGCCTATTTGACATATTAT
ACGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAATGCA
ACATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAA
TATACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAA
TTTAAG

861TSburcWPS

TTTCCGTAGGTGAACCTGCGGAAAGGATCATTACTATCTTATTTCCACAA
AATCAAACAAAAGAGTTAAGAAAGTCGAATGAATTGACATAATCATCATC
CATCATTATGTATGTGATGTGTAAAAAATGTCAATGAAGCGCGCAAATAA
AACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATA
AACACACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATG
AAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAAC
ATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAAT
TAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAA
CTGCTCTTTCGCAAGAAAGACGTACGTGTCAACTATAAAACTTGTGCAAT
CAACGGCCAAGATTTATATTTGATTAAATCACGAGATATGACTCAATCAA
ATACAGTTTATCATAACTTGCTTATGGTAGCCTATTTGACATATTATACG
ATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAATGCAACA
TGTCAAAATTTGGGTGAAATAAGTCAATTTAAATGAATGTATTTGAATAT
ACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAATTT
AA

871TSdensWPS

ATATGCTTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAA
TTTATAGTATTTTCAAATACATTCATTTAAATTGACTTATTTCGCCCAAA
TATTGACATATTTTTTTATAATCTACATATTCAATTTACAATTAAGAAAT
GATAGTATCATATAAAATGTCAAATAGGCTACCATAAGCAAGTTATGATA
AATTGTATTTGATTGAGTCATATCTCGTGATTTAATCAAATATGAATTTT
GGCCGTTGATTGCACAAATCTCATAGTTGACACGTACGTCTTTCTTGCGA
AAGAACAGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAG
CCATTCTAACTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAAC
TTGTCGATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCT
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GCGGTCTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTAT
TGTATATATGTAATGCCTTTCGACAATTACTGATGAAATTTTACTTATTC
TTTGTTTTATTTGCGCTTCCTTGACACGTTATACACATCACATACGTAAT
GAAGGATGATAATGATGTCAATTCTTTCGACTTTCTTAACTCTTTTGTTT
GATTTTGTGGAAATAAGATAGTAATGATCCTTCCGCAGGTTCACCTACGG
AAACCTTGT

88ITSburkWPS

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAA
AATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATC
CTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAA
CAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATA
TACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGA
CCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCG
ACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGA
ATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGT
TCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAAC
GGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATAC
AATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATAC
TATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTC
AATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTA
TAAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAAT

891TSmugkWPS

TCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATTT
TCAAATACATTCATTTAAATTGACTTATTTCGCCCAAATATTGACATATT
TTTTTATAATCTACATATTCAATTTACAATTAAGAAATGATAGTATCATA
TAAAATGTCAAATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGA
TTGAGTCATATCTCGTGATTTAATCAAATATGAATTTTGGCCGTTGATTG
CACAAATCTCATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCT
ATTGATAAATTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTA
AATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTC
ATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATC
GACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTATATATGTA
ATGCCTTTCGACAATTACTGATGAAATTTTACTTATTCTTTGTTTTATTT
GCGCTTCCTTGACACGTTATACACATCACATACGTAATGAAGGATGATAA
TGATGTCAATTCTTTCGACTTTCTTAACTCTTTTGTTTGATTTTGTGGAA
ATAAGATAGTAATGATCCTTCCGCAGGTTCACCTACGGAA

901TSburceWPS

TTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAA
ATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATCC
TTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAAAC
AAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATATAT
ACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGAC
CGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGA
CAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAA
TGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTT
CTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAACG
GCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACA
ATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACT
ATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGTCA
ATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAATACTAT
AAATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAATT

911TSburyaWPS

ATATGCTTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAA
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TTTATAGTATATTCAAATACATTCATTTAAATTGACTTATTTCACCCAAA
TTTTGACATGTTGCATTATAATCTACATATTCAATTTACAATTAAGAAAT
GATAGTATCGTATAATATGTCAAATAGGCTACCATAAGCAAGTTATGATA
AACTGTATTTGATTGAGTCATATCTCGTGATTTAATCAAATATAAATCTT
GGCCGTTGATTGCACAAGTTTTATAGTTGACACGTACGTCTTTCTTGCGA
AAGAGCAGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAG
CCATTCTAATTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAAC
TTGTCGATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCT
GCGGTCTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTAT
TGTGTGTTTATGTAATGCCTTTCGACAATTACTGATGAAATTTTACTTAA
TCTTTGTTTTATTTGCGCGCTTCATTGACATTTTTTACACATCACATACA
TAATGATGGATGATGATTATGTCAATTCATTCGACTTTCTTAACTCTTTT
ATTTGATTTTGTGGAAATAAGATAGTAATGATCCTTCCGCAGGTTCACCT
ACGGAAACCTT

921TSispsWPS

CACATGAGTTGAGGCTATGTATAATTTATAGTATTTTCAAATACATTCAT
TTAAATTGACTTATTTCGCCCAAATATTGACATATTTTTTTATAATCTAC
ATATTCAATTTACAATTAAGAAATGATAGTATCATATAAAATGTCAAATA
GGCTACCATAAGCAAGTTATGATAAATTGTATTTGATTGAGTCATATCTC
GTGATTTAATCAAATATGAATTTTGGCCGTTGATTGCACAAATCTCATAG
TTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATAAATTATA
GCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAATAAAAAG
CAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTCCTGCAGT
TCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCATGAGCCTA
GTGATCCCCTGTCTAGGATGTTATTGTATATATGTAATGCCTTTCGACAA
TTACTGATGAAATTTTACTTATTCTTTGTTTTATTTGCGCTTCCTTGACA
CGTTATACACATCACATACGTAATGAAGGATGATAATGATGTCAATTCTT
TCGACTTTCTTAACTCTTTTGTTTGATTTTG

93ITSispkWPS

AGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATTTTCAAATACA
TTCATTTAAATTGACTTATTTCGCCCAAATATTGACATATTTTTTTATAA
TCTACATATTCAATTTACAATTAAGAAATGATAGTATCATATAAAATGTC
AAATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGATTGAGTCAT
ATCTCGTGATTTAATCAAATATGAATTTTGGCCGTTGATTGCACAAATCT
CATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATAAA
TTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAATA
AAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTCCT
GCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCATGA
GCCTAGTGATCCCCTGTCTAGGATGTTATTGTATATATGTAATGCCTTTC
GACAATTACTGATGAAATTTTACTTATTCTTTGTTTTATTTGCGCTTCCT
TGACACGTTATACACATCACATACGTAATGAAGGATGATAATGATGTCAA
TTCTTTCGACTTTCTTAACTCTTTTGTTTGATTTTGTGGAAATAAGATAG
TAATGA

9ITSmancWB

AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCAC
AAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATC
ATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGA
AGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAA
GGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTC
GAAAGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCT
CATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCA
GGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTT
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ATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAAT
TTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGA
GACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATA
TGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTG
ACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGA
TTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAAT
GTATTTGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTA

101TSaydcWB

CGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATCA
AACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCCTTC
ATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGCGCAA
ATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGTTA
CACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAGGC
TTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGT
CGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACA
TGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTAT
TTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAA
TAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTTGT
GCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACTCA
ATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTT
ATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTATAAT
ACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTATTTG
AATATACTAT

11ITSdeniwB

AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCAC
AAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATC
ATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGA
AGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAA
GGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTC
GAAAGGCTTTACATACAACAATAACATCCTAGACAGGGGATCACTAGGCT
CATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCA
GGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTT
ATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAAT
TTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGA
GACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATA
TGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTG
ACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGA
TTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAAT
GTATTTGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTA

12ITSdenbWB

AACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTT
CCACAAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAAT
TATCATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAA
TAGAAGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTC
GAAAGGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTAT
TGTCGAAAGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTA
GGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAAC
TGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCT
TTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTA
TAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACT
ATGAGACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGA
GATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTA
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TTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATG
TGGATTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAAT
GAATGTATTTGAATATACTATA

13ITSmughWB

CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCC
ACAAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTA
TCATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATA
GAAGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGA
AAGGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTG
TCGAAAGGCTTTACATACAACAATAACATCCTAGACAGGGGATCACTAGG
CTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTG
CAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTT
TTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATA
ATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTAT
GAGACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGA
TATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATT
TGACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTG
GATTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGA
ATGTATTTGAATATACTA

141TSaydeWB

AAAAAAAAATACAAGGTTCCGTAGGTGAACCTGCGGAAGGATCATTACTA
TCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTG
ACATCATTATCATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGG
AAGCGCAAATAAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAA
AGGCATTACATATATACAATAACATCCTAGACAGGGGATCACTAGGCTCA
TGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGG
ACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTAT
TCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTT
ATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGA
TTTGTGCAATCAACGGCCAAAATTCATATTTGATTAAATCACGAGATATG
ACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGAC
ATTTTATATGATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTA
TAAAAAAATATGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGT
ATTTGAAAATACTATAATTATACTAGCCTCACTCTGTGAGACTACCCCTG

151TSizmzWB

GTATGTGTTGTGTCAAACGTGTCAATAGAAGCGCAAATAAAACAAAGATT
AAGTAAAATTTCATCAGTAATTGTCGAAAGGCGTTACACAAACAAAACAA
AGATTAAGTAAAATTTCATCAGTATTGTCGAAAGGCTTTACACACAACAA
TAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCA
GCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAG
TTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGC
TTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTT
CGCAAGAAAGACGTACGTGTCAACTATGAGACTTGTGCAATCAACGGCCA
AGACTCATATTTGATTAAATCACGAGATATGACTCAATCAAATACAATTT
ATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATCA
TTTCTTAATTGTAAATTTGTATATGTGGATTATAATACAATATGTCAATA
TTGGGTGAACTAAGTCAATTTAAATGAATGTATTTGAATATACTAT

161TSkutswB

GTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAA
ATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATC
CTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGC
GCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGC
GTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAA
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AGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCAT
GGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGA
CACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATT
CTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTA
TCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGAC
TTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGA
CTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACA
TTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTA
TAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTA
TTTGAATATACTATAAATTAT

171TSkutswB

TAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATCAAA
CAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCCTTCAT
TATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGCGCAAAT
AAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGTTACA
CAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAGGCTT
TACATACAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCG
ATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATG
AACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTT
AGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATA
GAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTTGTGC
AATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACTCAAT
CAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTAT
ATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTATAATAC
AATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTATTTGAA
TATACTATAA

181TSmancWB

ATCATTACTATCTTATTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTC
GCATGAAATGACATTAATTATCATCCTTCATTATGTATGTAAGTATGTGT
TGTGTCAAACGTGTCAATAGAAGCGCAAATAAAACAAAGATTAAGTAAAA
TTTCATCAGTAATTGTCGAAAGGCGTTACACAAACAAAACAAAGATTAAG
TAAAATTTCATCAGTATTGTCGAAAGGCTTTACACACAACAATAACATCC
TAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTG
CGTGTTGTCATGTGAACTGCAGGACACATGAACATCGACAAGTTGAACGC
ATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTT
CATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTCTTTCGCAAGAA
AGACGTACGTGTCAACTATGAGACTTGTGCAATCAACGGCCAAGACTCAT
ATTTGATTAAATCACGAGATATGACTCAATCAAATACAATTTATCATAAC
TTGCTTATGGTAGCCTATTTGACATTTTATATGATACTATCATTTCTTAA
TTGTAAATTTGTATATGTGGATTATAATACAATATGTCAATATTGGGTGA
ACTAAGTCAATTTAAATGAATGTATTTGAATATACTATAAATTAT

231TShalcwB

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAA
AATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCAT
CCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAG
CGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGG
CGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGA
AAGGCTTTACATACAACAATAACATCCTAGACAGGGGATCACTAGGCTCA
TGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGG
ACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTAT
TCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTT
ATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGA
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CTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATG
ACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGAC
ATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATT
ATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGT
ATTTGAATATAC

411TSantgwWB

AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCAC
AAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATC
ATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGA
AGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAA
GGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTC
GAAAGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCT
CATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCA
GGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTT
ATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAAT
TTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGA
GACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATA
TGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTG
ACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGA
TTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAAT
GTATTTGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTA
CCCCCTGAATTTAAGC

431TSantk WB

TTTCCACAAAATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATT
AATTATCATCCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGT
CAATAGAAGCGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATT
GTCGAAAGGCGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAG
TATTGTCGAAAGGCTTTACACACAACAATAACATCCTAGACAGGGGATCA
CTAGGCTCATGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTG
AACTGCAGGACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTT
GCTTTTTATTCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTG
CTATAATTTATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCA
ACTATGAGACTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCA
CGAGATATGACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGC
CTATTTGACATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTAT
ATGTGGATTATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTA
AATGAATGTATTTGAATATACTATAA

441TSburyWB

TCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAAT
CAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCCT
TCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGCGC
AAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGT
TACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAG
GCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGG
GTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACA
CATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCT
ATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATC
AATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTT
GTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACT
CAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATT
TTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTATA
ATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTATT
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TGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCCCC
TGAATTTAAGCAT

451TSmughWB

TTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAA
ATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATC
CTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGC
GCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGC
GTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAA
AGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCAT
GGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGA
CACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATT
CTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTA
TCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGAC
TTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGA
CTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACA
TTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTA
TAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTA
TTTGAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTA

461TSdenmWB

GTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATCAAACAA
AAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCCTTCATTAT
GTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGCGCAAATAAA
ACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGTTACACAA
ACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAGGCTTTAC
ACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATG
AAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAAC
ATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGT
TAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAA
CTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTTGTGCAAT
CAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACTCAATCAA
ATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATG
ATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTATAATACAAT
ATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTATTTGAATAT
ACTATAAATTATACATAGCCTCAACTCATGTGAGACT

471TSdenfWB

AATCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCAT
CCTTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAG
CGCAAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGG
CGTTACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGA
AAGGCTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCA
TGGGTCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGG
ACACATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTAT
TCTATTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTT
ATCAATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGA
CTTGTGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATG
ACTCAATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGAC
ATTTTATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATT
ATAATACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGT
ATTTGAATATACTA

11TSdencWL

TCAAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCC
TTCATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATGAAGCGC
AAATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGT
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TACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAG
GCATTACACAAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGG
TCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACAC
ATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTA
TTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCA
ATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTTG
TGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACTC
AATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTT
TATATGATACTATCATTTCTTAATTGTAAAT

21T SantyWL

AGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATATTCAAATACA
TTCATTTAAATTGACTTATTTCACCCAATTATTGACATATTGTATTATAA
TCCACATATACAATTTACAATTAAGAAATGATAGTATCATATAAAATGTC
AAATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGATTGAGTCAT
ATCTCGTGATTTAATCAAATATGAGTCTTGGCCGTTGATTGCACAAGTCT
TATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTATTGATAAA
TTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAAATAGAATA
AAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCATGTGTCCT
GCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCGACCCATGA
GCCTAGTGATCCCCTGTCTAGGATGTTATTGTTTGTGTAATGCCTTTCGA
CAATACTGATGAAATTTTACTTAATCTTTGTTTTGTTTGTGTAACGCCTT
TCGACAATTACTGATGAAATTTTACTTAATCTTTGTTTTATTTGCGCTTC
ATTGACACGTTTGACACAACACATACATTACATACATAATGAAGGATGAT
AATTAATGTCATTTCATGCGACTTTCTTAACTCTTTTGTTTGATTTTGTG
GAAATAAG

3ITSburbWL

CAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAATTTATAGTATATT
CAAATACATTCATTTAAATTGACTTATTTCACCCAATTATTGACATATTG
TATTATAATCCACATATACAATTTACAATTAAGAAATGATAGTATCATAT
AAAATGTCAAATAGGCTACCATAAGCAAGTTATGATAAATTGTATTTGAT
TGAGTCATATCTCGTGATTTAATCAAATATGAGTCTTGGCCGTTGATTGC
ACAAGTCTCATAGTTGACACGTACGTCTTTCTTGCGAAAGAACAGTTCTA
TTGATAAATTATAGCACTCAACCATATGAACCTCAAGCCATTCTAACTAA
ATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCGATGTTCA
TGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGGTCTTCATCG
ACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTTTGTGTAATG
CCTTTCGACAATACTGATGAAATTTTACTTAATCTTTGTTTTGTTTGTGT
AACGCCTTTCGACAATTACTGATGAAATTTTACTTAATCTTTGTTTTATT
TGCGCTTCATTGACACGTTTGACACAACACATACTTTACATACATAATGA
AGGATGATAATTAATGTCATTTCATGCGACTTTCTTAACTCTTTTGTTTG
ATTTTGTGGAAATAAGATAGTAATGATCC

41TSburyWL

TTAAATTCAGGGGGTAGTCTCACATGAGTTGAGGCTATGTATAATTTATA
GTATATTCAAATACATTCATTTAAATTGACTTATTTCACCCAATTATTGA
CATATTGTATTATAATCCACATATACAATTTACAATTAAGAAATGATAGT
ATCATATAAAATGTCAAATAGGCTACCATAAGCAAGTTATGATAAATTGT
ATTTGATTGAGTCATATCTCGTGATTTAATCAAATATGAGTCTTGGCCGT
TGATTGCACAAGTCTCATAGTTGACACGTACGTCTTTCTTGCGAAAGAAC
AGTTCTATTGATAAATTATAGCACTCAACCATATGAACCTCAAGCCATTC
TAACTAAATAGAATAAAAAGCAAGAAGTGCGATATGCGTTCAACTTGTCG
ATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAGTTAGCTGCGGTC
TTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGATGTTATTGTTTG
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TGTAATGCCTTTCGACAATACTGATGAAATTTTACTTAATCTTTGTTTTG
TTTGTGTAACGCCTTTCGACAATTACTGATGAAATTTTACTTAATCTTTG
TTTTATTTGCGCTTCATTGACACGTTTGACACAACACATACATTACATAC
ATAATGAAGGATGATAATTAATGTCATTTCATGCGACTTTCTTAACTCTT
TTGTTTGATTTTGTGGAAATAAGATAGTAATGATCCTTCCGCAGGTTCAC
CTACGG

41TSkutaWE

GTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAA
AATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCATC
CTTCATTACGTATGTGATGTGTAGAACGTGTCAAGGAAGCGCAATTAAAA
CAAAGAATAAGTAAAATCTCATCAGTAATTGTCGAAAGGCATTACACATA
CAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAGACC
GCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATCGAC
AAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAGAAT
GGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTGTTC
TTTCGCAAGAAAGACGTACGTGTCAACTATAAGACTTGTGCAATTAACGG
CCAAGACTTATATTTGATTAAATCACGAGATATGACTCAATCAAATACAA
TTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATACTA
TCATTTCTTAATTGTAAATTGAATATGTAGATTATAATGCAATATGTCAA
TATATGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAATATACTATA
AATTATACATAGCCTCAACTCATGTGAGACTACCCCCTGAATTTAA

51TSkutaWE

CCCATATATTGACATATTGCATTATAATCTACATATTCAATTTACAATTA
AGAAATGATAGTATCATATAAAATGTCAAATAGGCTACCATAAGCAAGTT
ATGATAAATTGTATTTGATTGAGTCATATCTCGTGATTTAATCAAATATA
AGTCTTGGCCGTTAATTGCACAAGTCTTATAGTTGACACGTACGTCTTTC
TTGCGAAAGAACAGTTCTATTGATAAATTATAGCACTCAACCATATGAAC
CTCAAGCCATTCTAACTAAATAGAATAAAAAGCAAGAAGTGCGATATGCG
TTCAACTTGTCGATGTTCATGTGTCCTGCAGTTCACATGACAACACGCAG
TTAGCTGCGGTCTTCATCGACCCATGAGCCTAGTGATCCCCTGTCTAGGA
TGTTATTGTATGTGTAATGCCTTTCGACAATTACTGATGAGATTTTACTT
ATTCTTTGTTTTAATTGCGCTTCCTTGACACGTTCTACACATCACATACG
TAATGAAGGATGATAATGATGTCAAATTCTTTCGACTTTCTTAACTCTTT
TGTT

41TSantgWPA

CCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACAAAATC
AAACAAAAGAGTTAAGAAAGTCGCATGAAATGACATTAATTATCATCCTT
CATTATGTATGTAATGTATGTGTTGTGTCAAACGTGTCAATAGAAGCGCA
AATAAAACAAAGATTAAGTAAAATTTCATCAGTAATTGTCGAAAGGCGTT
ACACAAACAAAACAAAGATTAAGTAAAATTTCATCAGTATTGTCGAAAGG
CTTTACACACAACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGG
TCGATGAAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACAC
ATGAACATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTA
TTTAGTTAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCA
ATAGAACTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGACTTG
TGCAATCAACGGCCAAGACTCATATTTGATTAAATCACGAGATATGACTC
AATCAAATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTT
TATATGATACTATCATTTCTTAATTGTAAATTTGTATATGTGGATTATAA
TACAATATGTCAATATTGGGTGAACTAAGTCAATTTAAATGAATGTATTT
GAATATACTATAAATTATACATAGCCTCAACTCATGTGAGACTAC

5ITSanthWPA

AAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCA
CAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATC
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ATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATA
AAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACAT
ATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGA
AGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACA
TCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTT
AGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAAC
TGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATC
AACGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAA
TACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGA
TACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATAT
GTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATT

61TSantaWPA

CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCC
ACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTAT
CATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAAT
AAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACA
TATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATG
AAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAAC
ATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGT
TAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAA
CTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAAT
CAACGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAA
ATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATG
ATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATA
TGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTAT

7ITSantdWPA

GGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCCACA
AAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTATCAT
CCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAATAAA
ACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACATAT
ATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATGAAG
ACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAACATC
GACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGTTAG
AATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAACTG
TTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAATCAA
CGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAAATA
CAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATGATA
CTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATATGT
CAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTAT

8ITSburyWPA

CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACTATCTTATTTCC
ACAAAATCAAACAAAAGAGTTAAGAAAGTCGAAAGAATTGACATCATTAT
CATCCTTCATTACGTATGTGATGTGTATAACGTGTCAAGGAAGCGCAAAT
AAAACAAAGAATAAGTAAAATTTCATCAGTAATTGTCGAAAGGCATTACA
TATATACAATAACATCCTAGACAGGGGATCACTAGGCTCATGGGTCGATG
AAGACCGCAGCTAACTGCGTGTTGTCATGTGAACTGCAGGACACATGAAC
ATCGACAAGTTGAACGCATATCGCACTTCTTGCTTTTTATTCTATTTAGT
TAGAATGGCTTGAGGTTCATATGGTTGAGTGCTATAATTTATCAATAGAA
CTGTTCTTTCGCAAGAAAGACGTACGTGTCAACTATGAGATTTGTGCAAT
CAACGGCCAAAATTCATATTTGATTAAATCACGAGATATGACTCAATCAA
ATACAATTTATCATAACTTGCTTATGGTAGCCTATTTGACATTTTATATG
ATACTATCATTTCTTAATTGTAAATTGAATATGTAGATTATAAAAAAATA
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TGTCAATATTTGGGCGAAATAAGTCAATTTAAATGAATGTATTTGAAAAT
ACTATAAATTATACATAGCCTCAACTCATGTGAGACTACCC




