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OZET
Pamuk (Gossypium spp.) diinya da sicak iklimin goriildiigii tropik ve subtropik bolgelerde
tarimi yapilan bir endistri bitkisidir. Pamuk tariminda iiretimin yanisira verim ve kaliteyi
etkileyen bir¢ok hastalik ve zararli bulunmaktadir. Bu hastaliklarin en basinda toprak
kokenli bir fungus olan Verticillium dahliae Kleb.’in sebep oldugu solgunluk hastaligi
gelmektedir. Etkin bir kimyasal miicadelesi bulunmayan bu hastaliga kars1 en etkili yol ise
dayanikli/tolerant cesitlerin gelistirilmesidir. Bu ¢alismada Is 8 x Orgosto 644 melez
kombinasyonundan elde edilen 112 adet saf pamuk genotipinin (Fs) solgunluk hastaligina
(Verticillium dahliae Kleb.) karsi reaksiyonlarmin yani sira bu hastalik ile iligkili
markorlerin belirlenmesi amaglanmistir. Calismada hastalik etmenin yaprak dokmeyen
(Vd11 izolat1) ve yaprak doken (PYDV6 izolat1) patotipleri kulamlmstir. Iklim odasi
sartlarinda tesadiif parselleri deneme desenine gore yiiriitiilen ¢aligmada, hastalik etmenleri

konidi siispansiyon teknigine gore verilmis ve pamuk hatlarin reaksiyonlar1 belirlenmistir.

Calisma sonucunda, pamuk hatlar1 (Fe) arasindaki farkin, solgunluk hastaligi etmeninin
hem yaprak doken hemde yaprak dokmeyen patotiplerine reaksiyonlar1 bakimindan ¢ok
onemli (p<0.01) oldugu belirlenmistir. Onbir adet pamuk hatti, yaprak dokmeyen patotipe
kars1 tolerant kontrol gesitler ile ayn1 grupta yer alirken, iki adet pamuk hatt1 yaprak doken

patotipe kars1 dayanikli kontrol gesitler ile ayn1 grupta yer almistir.

Markér belirleme ¢aligmasinda, 2734 adet Tek Niikleotit Polimorfizm (Single Nucleotid
Polymorphism) allelleri kullanilarak baglanti haritalamas: (Linkage Mapping) ve
iliskilendirme haritalamas1 (Association Mapping) olmak iizere iki farkli program
kullanilarak kantitatif 6zellik lokuslar1 (QTLs) belirlenmistir.

Baglanti haritalamasi yontemi ile yapilan tek markor analizi sonucunda yaprak dokmeyen
patotiple iligkili 35 QTL’in 8 kromozom {izerinde oldugu belirlenirken, yaprak doken
patotiple iliskili 42 QTL’in 11 kromozom iizerinde oldugu belirlenmistir. Ote yandan,
kompozit interval haritalama (Composit Interval Mapping: CIM) yaprak dokmeyen
patotiple iliskili olan 3 QTL’in var oldugunu ve bunlarin 2 farkli kromozom iizerinde yer
aldigini, ayrica yaprak doken patotiple iligkili 5 QTL’in ise 5 farkli kromozom {izerinde

bulundugunu ortaya koymustur.



Yapilan ilgkilendirme haritalama ¢aligmast sonucunda, yaprak dékmeyen patotiple iliskili
genel linear modelde (GLM) 28 adet QTL’in 10 kromozom iizerinde, karigik linear
modelde (MLM) 27 adet QTL’in 10 kromozom iizerinde oldugu belirlenmistir. Yaprak
doken patotiple iliskili genel linear modelde (GLM) 34 adet QTL’in 9 kromozom tizerinde,
karigik linear modelde (MLM) 64 adet QTL’in 13 kromozom iizerinde oldugu

saptanmistir.

Her iki haritalama calismasinda onemli olan 14 adet QTL 6 farkli kromozom {izerinde
oldugu belirlenmistir. Sonug olarak her iki analizde solgunluk hastaligi ile giiglii iliskili
oldugu belirlenen QTL’lerin dogrulanmasi yapilarak molekiiler 1slah programlarinda,

markor destekli seleksiyonda (MAS) kullanilmas1 miimkiin olacagi diisiiniilmektedir.
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Hastalik siddeti
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MAPPING OF QTLs ASSOCIATED WITH WILT DISEASE (Verticillium dahliae
Kleb.) IN INBRED LINE COTTON POPULATION (1S 8 X ORGOSTO 644)

ABSTRACT

Cotton (Gosyypium spp.) is a industrial plant cultivated in large areas both tropical and
subtropical regions where the climate is considered as warm around the world. In cotton
cultivation, there are many disease and pests that affect yield and quality along with the
production.Among these pests and diseases, the most destructive one is Verticillium wilt,
which is caused by Verticillium dahliae Kleb., a soil-born fungus The most effective way
against this disease without chemical and effective control is the development of
resistant/tolerant varieties. In this study, it was aimed to determine the reactions of 112
inbred lines at Fe level (Is 8 x Orgosto 644) against Verticillium wilt and to determine the
markers associated with the disease. For this purpose, in climatic chamber, a randomized
plot against defoliating (PYDV6 isolate) and non-defoliating (Vd11 isolate) pathotypes of

this fungus was designed with random plot using conidial suspension technique.

As a result of study, the difference between recombinant inbred lines in terms of reactions
of verticillium wilt disease to defoliant and non-defoliant pathotypes was found to be
statistically very significant (p<0.01). It was determined that of the 11 recombinant inbred
lines against non-defoliant pathotype belong to the same group as tolerant control varieties.
As for the ones against the defoliant pathotype, 2 recombinant inbred lines are detected to

be in the same group as resistant control varieties.

In the marker determination study, Quantitative trait loci (QTLs) were identified through
two different programs, Linkage mapping, and Association mapping, using 2734 Single

Nucleotide Polymorphism (SNP) alleles.

At the end of single marker analysis, 35 QTLs related to non-defoliant pathotype was
determined on 8 seperated chromosomes while 42 QTLs related to defoliant pathotype was
determined on 11 different chromosomes. Composite interval mapping (CIM), on the other
hand, revealed that there were 3 QTLs associated with non-defoliant pathotype located on
2 different chromosomes and 5 QTLs associated with defoliant pathotype were on 5

distinct chromosomes.

As a result of the association mapping study, 28 QTLs related to the non-defoliant
pathotype were found to be located on 10 different chromosomes in the general linear

model (GLM) whereas only 27 QTLs were determined to be present on 10 chromosomes



in the mixed linear model (MLM).As for the QTLs associated with defoliant pathotype; in
GLM, 34 QTLs were found on 9 chromosomes and 64 QTLs were detected to be on 13

chromosomes in MLM.

In short, 14 QTLs which were determinedto be importantin both mapping studies were
identified on 6 different chromosomes. As a conclusion, we believe that it will be possible
to use QTLs in molecular breeding programs and marker-assisted selection (MAS) by

confirming the QTLs that are strongly associated with wilt disease in both analyzes.

Key words: Cotton, Verticillium dahliae Kleb. SNP, RIL, GBS, NGS, Pathotype, Disease
Severity
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SIMGELER ve KISALTMALAR DiZiNi

AFLP :Amplified Fragment Polymorphic DNA (Cogaltmis Polimorfik DNA
Fragmentleri)

BC : Backcross (Gerimelez)

Bp : Base pair (Baz ¢ifti)

CIM : Composite Interval Mapping

CTAB . Setiltrimetiletidyum Bromiir

cM : centiMorgan

da : Dekar

DNA : Deoksiribo Nucleic Acid

g > gram

GBS : Genotyping by Sequencing (Sekanslama Yoluyla Genotipleme)

GLM : Genel Linear Model

HSI : Hastalik Siddeti indeksi

ha : Hektar

KCI : Potasyum Klortir

L - Litre

LD : Linkage Disequilibrium (Baglant: Esitsizligi)

LOD : Logarithm of Odds (Ihtimaller Logaritmasi)

MAF : Minor Allel Frequency (En kiigiik Allel Frekansi)

MAS : Marker Assisted Selection (Markdr Yardimiyla Seleksiyon)

mL : mililitre

mm > milimetre

ms : mikrosklerot

MLM : Mixed Linear Model (Karisik Linear Model)

NGS : New Generation Sequencing (Yeni Nesil Dizileme)

QTL - Quantitative Trait Loci (Kantitatif Karakter Lokusu)

p - Propagiil

PIC : Polymorphism Information Content (Polimorfik Bilgi Igerigi)

PCR : Polymerase Chain Reaction (Polimeraz Zincir Reaksiyonu)

PYDV6 - Verticillium dahliae Kleb.’in yaprak doken patotip izolati

RAPD : Randomly AmplifiedPolymorphic DNA (Rastgele Cogaltilmis DNA Pargalar1)

RFLP - Restriction Fragment Lenght Polymorphism

RIL : Recombinant Inbred Line (Kendilenmis Saf Hat)

R?-r? : Fenotipik Varyasyon



SNP
SSR
SRAP

TAE
TBE
Vvdil

- Single Nucleotid Polymorphism (Tek Niikleotid Farklilig1)
: Simple Sequence Repeat (Basit DiziTekrarlar)

: Sequence Related Amplified Polymorphism (Dizi Iliskili Cogaltilmis
Polimorfizm)

: Tris- Asetik Asit- Edta
: Trizmabase- Borik asid- Edta
- Verticillium dahliae Kleb.’in yaprak dokmeyen patotip izolati
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1. GIRIS

Pamuk (Gossypium spp.) diinya da sicak iklimin goriildiigi tropik ve subtropik
bolgelerde tarimi yapilan bir endiistri bitkisidir. Genis istihdam ve katma degere sahip
olmasi dolayisiylabiiyiik bir 6neme sahiptir. Pamuk sadece ¢irgir ve tekstil sanayisi igin
degil, cir¢irlamadan sonra geriye kalan tohumdan elde edilen ham yag ile gida ve yakat
tiretimi, geriye kalan kiispesinin yiiksek protein ile deyem sanayisi yoniinden 6dnem arz
ederken, linterleri isekagitve barut yapiminda hammadde olarak kullanilmaktadir (Akgar,
1986; Bolek ve ark,, 2016; Anonim, 2018a).

Uluslararast1 Pamuk Istisare Komitesi’nin (ICAC) 2013-2017 verilerine gore,
pamuk bitkisinin yaklasik 70 tilkede, 32.1 milyon hektar alanda ekimi yapilmakta ve
ortalama olarak 24.4 milyon ton lif iiretilmektedir. Ayrica yaklasik 180 milyon insanin
gecimine saglamaktadir (Anonim, 2018bAnonim, 2018c). Tiirkiye de ise pamuk iiretimi
455 bin ha alanda, ortalama 511 kg da? olarak gerceklesmekte ve toplam 2.325 milyon
kiitli pamuk, buradan da ve 882 bin ton lif iiretimi saglanmaktadir (Anonim, 2019). Diinya
pamuk tretiminin yaklagik %801 Tiirkiye nin de arasinda bulundugu belirli sayida iilkeler
tarafindan yapilmaktadir. Tiirkiye pamuk tiretimi, lif ithalati ve tekstil iirlinleri ihracati
acisindan diinyada 6nemli iilkeler arasinda yer almakta; bu sebeple de pamuk iilkemizde
yetistirilen iriinler arasinda stratejik 6neme sahip bir bitki konumundadir (Anonim,

2018D).

Stratejik dneme sahip pamuk bitkisinin basta ekim alanlarinin artirilmasi, bunun
yaninda Uretim miktar1 ve kalite unsurlarinin iyilestirilmesi de onemli bir kriterdir.
Pamukta verim ve kalite unsurlarini etkileyen bir¢ok stres faktorii bulunmaktadir. Bu
faktorlerin en baginda ise toprak kokenli bir fungus olan Verticillium dahliae Kleb.’in
sebep oldugu solgunluk hastaligi gelmektedir. Bu hastaligin etkin bir kimyasal miicadelesi
olmamakla beraber, hastaliga neden olan fungus toprakta uzun yillar boyunca canli
kalabilmekte (Wilhelm, 1974; El-Zik, 1985; Kurt ve ark., 2003; Erdogan, 2009) ve
solgunluk hastaligr pamuk ekimi yapilan biitiin {ilkelerde 6nemli verim kayiplarina sebep

olabilmektedir ( Zhang ve ark., 2017).

Solgunluk hastaligi (Verticillium dahliae Kleb.), ilk olarak Amerika’da (1927
yilinda Tenesse ve 1930 yilinda Kaliforniya) tespit edilmistir (Watkins, 1981). Ulkemizde
ilk olarak 1941 yilinda Manisa Kirkagag’ta Iyriboz (1941) tarafindan saptanmis ve Karaca



ve ark., (1971) tarafindan hastalik etmeninin Verticillium dahliae Kleb. oldugu

belirlenmistir.

Toprak kokenli fungus olan Verticillium dahliae Kleb’in yaklagsik 40 farkli
familya’dan 160’mn {izerinde bitkiyi enfekte ettikleri bilinmektedir. Solgunluk hastalig
genis bir konukg¢u yelpazesine sahip olmakla beraber pamukta da énemli verim ve kalite
kayiplarina sebep olmaktadir. Verticillium dahliae Kleb. 20 kadar 6nemli hastaliga sahip
olan pamukta en yikict ve tahripkar olanidir (Pegg, 1984; Devey and Roose, 1987; Hui
Fang, 2013; Erdogan ve ark., 2015). V. dahliae Kleb.’in Vd11 (yaprak dokmeyen patotip-
SS4) ve PYDV6 (yaprak doken patotip-T1) olarak iki farkli patotipi mevcuttur. Yaprak
doken patotip oldukga virulent olup yapraklarin tamamen dokiilmesine ve bitkinin
Olmesine sebep olurken, yaprak dokmeyen patotip ise orta derecede virulent olup
solgunluk meydana getirip az miktarda yaprak doékiilmesine sebep olmaktadir (Bejarano-
Alcazar ve ark., 1995; Mert ve ark., 2005; Gore ve ark., 2007; Erdogan ve ark, 2014;
Baytar ve ark., 2017).

Verticillium dahliae Kleb. yasam dongiisiini {i¢ evrede (dormant-parazitik-
saprofitik) tamamlamaktadir (Schnathorst, 1981). Genel olarak kis1 toprakta ya da bitki
artiklarinin arasinda mikrosklerot seklinde dormansi halinde gegirmektedir. Hava ve toprak
sicakligimmin uygun seviyeye gelmesi ile mikrosklerot yapidan c¢ikarak bitkiyi hasta
edebilecek seviyede parazitik hale gelmektedir. Uygun sartlart saglayinca bitkiye kokten
ya da kokte bulunan agik yaralardan girmeye baslar (Schnathorst, 1981; El-Zik 1985; Berg
ve ark., 2001; Land, 2017).

Verticillium tiirleri, oncelikle kokten dokuya kademeli olarak girerek, odun
borularma yerleserek burada gelismeye baslamakta ve govdede bulunan damarlarda
cokelme yaparak tikanmalara sebep olmakta ve basta yapraklarda kloroz ve nekrozlara
sebep olarak, solgunluk daha sonra tilloz olusturmaktadir (Pegg, 1989; Hempton ve ark.,
1990; Bowman, 1999; Jian ve ark., 2003a; Mert ve ark., 2005). Hastalik etmeni kokten
aliman su ve diger mineral maddelerin yaprak ve dokulara taginmasini engelleyerek once
fotosentezin azalmasina, alt yapraklardan baglayarak solgunluk ve kuruma, daha sonra ise
kiiciik kozalarda dokiilmelere bagli olarak verim ve lif kalite 6zelliklerinin degismesine

neden olmaktadir (Beckman, 1987; Pegg ve Brady, 2002; Rowe ve Pawelson, 2002).

Hastaligin epidemiyolojisinde; solgunluk hastaligi (Verticillium dahliae Kleb.)
belirtileri, patotipin viriilensligine, bitki gelisme donemine, inokulum miktarina ve

sicakliga bagl olarak kendisini gosterir.



Topraktaki inokulum yogunlugu ve patotip (yaprak doken ve yaprak dokmeyen), bitkinin
hastaliga yakalanma zamani, ekimi yapilan ¢esidin hastaliga kars1 direnci, bitki yogunlugu,

hava ve topragin sicakligi etkilidir (El-Zik, 1985).

Verticillium dahliae Kleb. enfekte ettigi diger bitkiler gibi pamukta da bitki
boyunda, meyve dalinin olusumunda ve basta yaprak ve kozalarda olmak iizere koklerde

ve iletim demetlerinde besin eksikligine sebep olmaktadir (Xiao, 2000; Pullman, 1982).

Verticillium solgunluguna karsi en uygun ekonomik ve pratik miicadele yontemi
patojene dayanikli ya da tolerant gesitlerin gelistirilmesidir (Zhang ve ark., 2000; Jian ve
ark., 2003a; Mert ve ark., 2005, Wang ve ark., 2014). Diinyada yogun olarak ekimi yapilan
ve 1slah ¢alismalarinda kullanilan iki tiir olan Gossypium barbadense L. solgunluga
dayanikli olarak kabul edilirken, Gossypium hirsutum L. solgunluga daha duyarl tiir olarak
kabul edilmektedir (Wilhelm ve ark., 1974; Fang ve ark., 2013). Verticillium solgunlugu
dayanikliligmin kalittminda G. hirsutum L. ve G. barbadense L. arasinda yapilan
(interspesifik) melezleme calismalarinda dayanikliligin kismi yada dominant genlerin
kontroliinde oldugu belirlenmistir (Bell ve Presley, 1969; Wilhelm ve ark., 1972; Du ve
ark., 2004).

Verticillium solgunlugu ile miicadelede; topraga veya tohuma farkli dozlarda
kimyasal uygulamalar (Land ve ark., 2017; EI-Zik, 1985), sulama, miinavebe, bitki siklig1,
giibreleme, ekim zamani uygulamasi (Xiao ve Subbarao, 2000; Zhu ve ark., 2009;
Erdogan, 2010;) gibi uygulamalar ile hastalik etmeni patojenlerin topraktaki yogunlugu,
patotipler arasindaki irksal farkliliklar ile ilgili galismalar da bulunmaktadir (Perez-Artesve
ark., 2000; Dervis ve Bigici, 2005; Fradin ve Thomma, 2006; Dervis ve ark., 2009).
Yapilan bu calismalarda gelistirilen gesitlere aitdayanikliligin zamanla iklim ve cevre
sartlarina gore degistigi bildirilmistir. Solgunluk hastaligin1 kontrol etmenin en etkili ve
uygulanabilir yolu, geleneksel 1slah1 kullanarak yeni dayanikli/tolerant ¢esitlerin
gelistirilmesine ilaveten, dayaniklilikla/tolerantlikla ilgili kantitatif 6zellik lokuslarinin
(QTLs) bolgelerinin haritalanmasi ve markor destekli seleksiyonun kullanilmasi biiyiik bir

onem arz etmektedir (Bowman, 1999; Zhang ve ark., 2000; Jian ve ark., 2003b; Mert ve
ark., 2005).

Kantitatif 6zellik lokuslarin1 (QTLs) haritalamak icin linkage haritalama veya
iliskilendirme haritalamas1 yontemlerinden birine ihtiya¢ vardir. Linkage haritalarinin
olusturulabilmesi i¢in ayn1 anne ve babadan gelen, genis bir varyasyona sahip acilim

popiilasyonlarina ihtiya¢ vardir.



Linkage haritalamada F>, double haploid, geri melez (BC), veya kendilenmis saf hat (RIL)
poptilasyonlart kullanilabilmektedir (Yu ve ark., 2010; Wang ve ark., 2008; Poland ve
Rife, 2012; Shi ve ark., 2016; Zhao ve ark., 2018).

Bu acilim popiilasyonlar1 karsilastirildiginda farkli ¢evre sartlar1 ve tekrarh
denemeler i¢in daha uygun olan RIL popiilasyonu kullanilabilir. RIL popiilasyonu
kullanilmast baglantili markorlerle rekombinasyonu belirlemek icin daha fazla olanak
saglar. RIL popiilasyonunda saf hat olmadan Once meydana gelen ¢ok sayida mayoz
olmasi1 bagl genlerin rekombinasyonun olmasina olanak saglamaktadir. RIL popiilasyonu
coklu ve tekrarli testlerde siirekli kullanilabilmesi ve kantitatif Ozelliklerin dogru
fenotiplenmesinde deneysel hatalari biiyiikk Olgiide en aza indirmesi nedeniyle tercih
edilmektedir. Birgok rekombinasyonun olusmasina olanak saglamasi, genetik baglamda
saflagsmas1 ve yapilan calismalarda deneysel hatalarin en aza indirilmesi sebebiyle baglanti
haritalamasinda RIL popiilasyonunun kullanilmas1 énem arz etmektedir (Said ve ark.,

2013; Zhang ve ark., 2014).

Kantitatif 6zellik lokuslarinin (QTLs) belirlenmesi, baglant1 (linkage) haritalarinin
olusturulmasi ve iligskilendirme haritalanmasi1 ¢alismalarinda PCR’a (Polymerase Chain
Reaction) dayali (RAPD, AFLP, SSR, SRAP), hibridizasyona dayali (RFLP), ve
sekanslamaya dayali (SNP) markdor sistemleri yaygin olarak kullanilmaktadir (Meena ve
ark., 2017).

Bu markdrlerden SNP markorii gok az DNA miktarina ihtiyag duymaktadir ve bitki
genomunda her 100-300 bp’de SNP’lerin bulunmasi yiiksek miktarda markor verisi elde
edilmesine olanak saglamaktadir (Xu, 2010). Bu SNP’ler genom iizerinde hem kodlanan
hem de kodlanmayan gen boélgelerinde ya da farkli kromozomlar bolgelerinde meydana
gelebilmektedir. Bu sebeple genis 6lgekte genotipleme analizlerinde avantaj saglamaktadir.
Ayrica SNP markorii dogru, hizli ve diigiik maliyetli sekanslama teknolojilerinde yaygin
olarak kullanilmaktadir. SNP markoriiniin 1slah ¢calismalarinda QTL belirleme, germplazm
karakterizasyonu, molekiiler 1slah ve diger genetik varyasyon, popiilasyon yap: analizi,
iliskilendirme haritalamasi, baglanti haritalamas1 gibi bir¢ok analizde kullanilmasi

potansiyeli degerini arttirmigtir (Kumar ve ark., 2012; Abdel-Haleem ve ark., 2013).

GBS (Genotyping by Sequencing) yeni bir ¢esit gelistirme ve 1slah ¢aligmalarinda
genotipleme ve SNP belirleme de oldukga yeni bir yeni nesil dizileme metodudur. GBS’in
diisiik maliyeti ve haritalama ve 1slah popiilasyonlarinda kullanilacak yiiksek yogunluklu

SNP elde edilmesinden dolay1 cazip bir uygulama olmustur.



Bu yontemle elde edilen yiiksek yogunluklu veriler; genetik ¢esitliligin belirlenmesi,
genetik haritalama, kantitatif gen bolgelerinin belirlenmesi (QTL), iligkilendirme haritalar
ve markor destekli seleksiyon caligmalarinda kullanilmaktadir (Elshire ve ark., 2011;
Poland ve Rife, 2012; Spindel ve ark., 2013, He ve ark., 2014; Galubitz ve ark., 2014,
Wang ve ark., 2015; Sikhakhane ve ark., 2016; Kim ve ark., 2016).

GBS ile yeni uygulamalarla 1slah¢ilar yeni bir ¢esit gelistirmede 6zellikle markor destekli

seleksiyon (MAS) daha aktif kullanabileceklerdir (He ve ark., 2014).

Yeni nesil sekanslama (NGS) (Next Generation Sequencing) DNA pargalari
tizerinde farkli platformlarda belirli yontemlerle genetik kaynak veya popiilasyonlardan
daha diisik maliyetli SNP belirlenmesine olanak saglayan bir sistemdir (Chen ve ark.,
2014), NGS teknolojisi niikleotid sekansinin maliyetinin diisirmesinden dolayr hem
genetik hemde genomik caligmalarda gelismis sekanslama teknolojisi ile birgok bitki
tirtinde tim genomun sekansi tamamlanmis olup, daha ileri ¢aligmalarda SNP verisi ve
referans genom olarak kullanilmaktadir (Huang ve ark., 2009; Xu ve ark., 2010; Kim ve
ark., 2015).

Pamukta solgunluk hastaligi (Verticillium dahliae Kleb.) ile iliskili QTL
bolgelerinin belirlenmesi DNA markorlerinin - kullanimi ile artis  gostermistir. Bu
markdrlerden SSR markorii (Bolek ve ark., 2005a; Wang ve ark., 2008; Feng ve ark., 2009;
Li ve ark., 2013; Fang ve ark., 2014; Zang ve ark., 2014; Zhang ve ark., 2015; Chen ve
ark., 2015; Guo ve ark., 2016; Shi ve ark., 2016; Baytar ve ark., 2017), AFLP markérii (Yu
ve ark., 2007; Fang ve ark., 2013; Reddy ve ark., 2011), SRAP (Yu ve ark., 2007) gibi
farkli markor sistemlerine dayali haritalama ¢aligmalarinda kullanilmistir. Fakat Yeni Nesil
Dizileme yonteminden elde edilen SNP markoriiniin  pamukta genetik analizlerde

kullanilmast yeni Ve yeterli seviyeye ulasmamistir (Abdurakhmonov ve ark., 2008; Celik,
2018).

Bu ¢alismada; Is 8 ve Orgosto 644 pamuk genotiplerinin melezlenmesi sonucu elde
edilen ve her yil kendilenerek Fe generasyonuna ulastirilmis rekombinant kendilenmis hat
(RIL) popiilasyonunun Verticillium solgunluguna karsi reaksiyonlarinin belirlenmesi ve
SNP markorii ile solgunluk hastaligina dayaniklilik/tolerantlik ile iliskili QTL bolgelerinin

belirlenmesi amag¢lanmustir.



2. ONCEKIi CALISMALAR

2.1. Pamukta  solgunluk  hastahigma  (Verticillium  dahliae Kleb.)

dayanikhilik/toleranthk ile ilgili yiiriitiillen calismalar

El-Zik (1985), solgunluk hastaliginin (Verticillium dahliae Kleb.) miicadele
stratejileri isimli derlemesinde, lif verimi ve yaprak solgunlugu yiizdesi arasinda g¢ok
onemli pozitif bir iliskinin oldugunu belirtmistir. Ayrica; toprakta 5 p g™ (propagiil/gram)
olmasinda pamuk bitkisinde hastalik oram1 % 15, 22 p g olmas1 % 50, 60 p g™ olmas1

durumunda ise hastalik goriilme oraninin % 95 oldugunu belirtmistir.

Clark ve ark. (1987), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayaniklilig1 belirlemek amaciyla yiiriittiikleri tarla denemesinde kullanilan Deltapine 90,
Germains GC365, Deltapine 77, Deltapine Exp, Stoneville 506, Acala 1517-75, NK KC
380, Stoneville 825 ve Deltapine 90 ¢esidinin hastaliga en dayanikli gesitler oldugunu

saptamiglardir.

Devey ve Roose (1987), solgunluk hastaligina (Verticillium dahliae Kleb.) karsi
tolerantlik belirleme ¢alismasinda tolerant Acala SJ2-1 ile duyarli S5971, Deltapine 70 ve
Acalad-42 cesitleri arasinda yapilan melezleme sonucu tolerantlik durumunun resesif

genler tarafindan kontrol edildigini bulmuslardir.

Sagir (1995), baz1 pamuk genotiplerinin solgunluk hastaligi (Verticillium dahliae
Kleb.) patojenine kargi reaksiyonlarini belirlemek amaciyla sera ve tarla sartlarinda
yurtittikkleri denemelerde, Taskent 1, Nazilli-87, Nazilli M39, Nazilli 503/9, ST250-1,
ST250-2, Ersan-92 ve Maras-92 ¢esitlerinin tolerant oldugunu; Sayar 314, Stoneville 453,
Stoneville 825, ST-691/32, ST907, Deltapine 20, Deltapine 50, Deltapine 90, Aktas 3,
McNair-325 gesitlerinin duyarli oldugunu bildirmistir.

Bell (1999), pamukta islah calismalarinda kullanilan G. hirsutum L. ve G.
barbadense L. tiirlerine ait bazi ¢esitlerin V. dahliae Kleb.’e karsi reaksiyonlarini
belirlenmesi i¢in yiiriitiilen ¢alismada, G. hirsutum L. ¢esitlerinden Acala Maxxa, Acala
Royale, Acala Prema ve G. barbadense L. ¢esidinden ise Pima gesidinin ise yiiksek oranda
tolerant olduklarini; Deltapine 20, Paymaster HS-26, Hyperformer HS-23, Stoneville 495,
Deltapine ¢esitlerinin orta seviyedeki inokulumda tolerant olduklarini bildirmislerdir. Bu
gesitlerin hastalik oraninin az oldugu arazilerde solgunluk hastaligina (Verticillium dahliae

Kleb.) kars1 tolerant olduklarini da bildirmislerdir.



Aydin ve Sagir (2001), Diyarbakir (Bismil)’de 26 farkli pamuk ¢esidinde solgunluk
hastaligina (Verticillium dahliae Kleb.) karst reaksiyonlarmi belirlemek amaciyla
yaptiklar1 c¢alismada hastalik oranim1 % 23,47 ile % 58,92 olarak bulunurken, en az

hastalanan ¢esitlerin Ersan 92, Sivon, BD-11, Vered ve GW-1710 oldugunu saptamislardir.

Gencer ve ark. (2001), baz1 pamuk ¢esitlerinde solgunluk hastaligi
(Verticilliumdhliae Kleb.) iizerine yaptiklart ¢alismada SG 125, SG 404 ve SG 501
cesitlerinin tolerant, Cukurova 1518 ¢esidinin duyarli ve Nazilli 143 ¢esidinin ise dayanikli

oldugunu bildirmislerdir.

Mert ve ark. (2001), solgunluk hastaligina (Verticillium dahliae Kleb.) karsi
dayaniklilig1 belirlemek amaciyla yaptiklari calismada PAUM 400, 401, 402, 403, 404,
405, 406 hatlarinin ve Nazilli 143 cesidinin dayanikli oldugunu, Suregrown 125,
Suregrown 404, Suregrown 501, Suregrown 1001 ¢esitlerinin tolerant oldugu ve Cukurova

1518 gesidinin ise duyarli oldugunu belirlemislerdir.

Jian ve ark. (2003b), pamuk genotiplerinin farkli sicaklik seviyelerinde solgunluk
hastaligina (Verticillium dahliae Kleb.) karsi verdikleri tepkiyi belirleme g¢aligmasinda,
hastaliga dayanikli olan BDI18 c¢esidinin 25°C sicaklikta mukavemetinin olduk¢a iyi

oldugunu gézlemlemislerdir.

Bolek ve ark. (2005a), dort farkli pamuk ¢esidinde (Pima S7, Acala Prema, M-315,
Acala 44) dort farkli V. dahliae Kleb. izolatina karsi dayaniklilik ¢aligmasi yapmis ve
dayanikli olan c¢esit (Pima S7) ile duyarli olan c¢esit (Acala 44) melezleyerek F»
popiilasyonunu elde etmis ve bu popiilasyonunda yine 6 parametrede (saglikli yaprak, nod
sayisi, yaprak agirhigi, govde agirhigi, yaprak govde orani, toplam siirgiin agirlign)
direnclilik ve kalitim derecesini belirlemistir. F2 poiilasyonunun bu parametrelerde cokgen
ve direnglilige dogru bir egilim gosterdigini ve trangresif dagilim gosterdigini bildirmistir.

Direnglilik i¢in en iyi belirtecin saglikli yaprak ve siirgiin agirlig1 oldugunu bildirmislerdir.

Korkmaz (2005), pamuk genotiplerinin V. dahliae Kleb.’e kars1 reaksiyonlarini
belirleme g¢alismasinda, solgunluga duyarli olan genotiplerin Cukurova 1518, Karlik ve
Aktas, tolerant olan genotiplerin Teks ve Carmen oldugunu ve dayanikli olan genotiplerin

Ersan 92, Sayar 314 ve Golda genotiplerinin oldugunu bildirmislerdir.

Dervis ve Bigici (2005), Tirkiye’nin giiney bolgesinde bes farkli il ve 151 pamuk
ekim alaninda solgunluk hastaligi (Verticillium dahliae Kleb.) tizerine yaptiklar yayginlik,

oran ve inokulum yogunlugu survey ¢alismasinda; hastaligin % 37 oraninda ekim alaninda



gbzlendigini, damar sisteminde kahverengilesme yogunlugu % 31.2, ve hastalik siddetinin
3.4 ile 0.9 arasinda degistigini bulmuslardir. Topraktaki inokulum yogunlugunu ise 7 ile

28.4 ms ¢! arasinda oldugunu bildirmislerdir.

Mert ve ark. (2005), solgunluk hastaliginin (Verticillium dahliae Kleb.) kalitimsal
derecesini belirlemek amaciyla yerli ¢esit olan Cukurova 1518 ile dayanikli PAUM 401,
PAUM 403, PAUM 405 ve PAUM 406 dayanikli cesitleri melezlenerek F, ve Fa3
popiilasyonlarin1 elde etmistir. Ebeveynlerin ve melezpopiilasyonlarin, hem yaprak doken
hem de yaprak dokmeyen patotiplerine karst reaksiyonlarimi 0-4 skalasina gore
belirlemislerdir. F2 popiilasyonun yaprak doken patotipe karsit 3:1 (dayanikli: duyarl)
segregasyon oranmnin elde edildigini ve Fa3 popiilasyonunlarinin testlenmesi sonucu
Verticillium solgunluguna dayanikliligin dominant bir gen tarafindan kontrol edildigini

bildirmislerdir.

Erdogan ve ark. (2006), Ege Bolgesinde solgunluk hastaliginin (Verticillium
dahliae Kleb.) pamukta verim ve lif kalitesi iizerine Nazilli 84S, Carmen, Cukurova 1518
ile yaptiklari calismada, hastaligin verim, lif uzunlugu ve lif mukavemetini Onemli
derecede azalttigimi veverimin % 15.93 oraninda distiigiini bildirmiglerdir. Carmen

c¢esidinin hastalikli bolgelerde ekilmesini de tavsiye etmektedirler.

Gore ve ark. (2007), 2004 yilinda pamukta solgunluk hastaliginin etmeni olan V.
dahliae Kleb. iizerine farkli bolgelere patotiplerin tanimlanmasi iizerine yaptiklar survey
caligmasinda, yaprak doken patotipin Ege bolgesindeki patotiplerin % 29’unu olusturuken
tiim ¢alismadan elde edilen patotipin % 93 ‘“iinii olusturdugu, Cukurova bolgesinde ise bu
patotipe rastlanmadigini bildirmislerdir. Yaprak dokmeyen izolatlarina boélgelere gore
dagilimi ise Ege % 32, Dogu Akdeniz % 39 ve Giineydogu Anadolu bolgesinde ise % 61
oraninda oraninda degistigini bildirmislerdir. Yaprak dokmeyen patotipe biitiin bolglerde
rastlandiginmi fakat yaprak doken patotipe yogun bir sekilde Ege Bolgesinde rastlandigini
bildirmislerdir.

Azzaddisfani ve Zangi (2007), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayanikliliklarinin belirlenmesi i¢in kullanilan 21 farkli pamuk genotipten (Sahel, Siokra,
Varamin, Q26, Q27, Q29, Bakhtegan, Red leaf okra, B-557, Sindos, 818-312, Deltapine
25, Termez 14, Pak, Glandless Stoneville, Smooth leaf, Deformeah leaf, Giza, Barbadense
5539, Gokroba, 43259) solgunluk hastaligina kars1 en tolerant olan genotiplerin, Q29 ve
Termez 14, en duyarli olan genotiplerin ise Sahel, Smooth leaf, Gokroba genotipinin

oldugunu belirlemislerdir.



Erdogan (2007), Aydin ilinde, pamuk yetistirilen alanlarda yabanci ot ve farkl
pamuk cesitlerinden izole edilen Fluoresan pseudomonas bakterilerini iki farkli pamuk
¢esidinin (Sayar 314 ve Acala Maxxa) tohumlarina uygulayarak bu bakterilerin, solgunluk
hastaligina (Verticillium dahliae Kleb.) ve bitki gelisimine olan etkilerini belirlemek
amaciyla yaptig1 ¢alismada, yaprakta meydana gelen semptomlar: dikkate alarak yaptigi
sayimlarda 2005 yilinda % 33-45, 2006 yilinda % 22-25 basari sagladigini ve tohuma

bakteri uygulamasinin verimi % 17-24 oraninda artirdigini bildirmistir.

Aguado ve ark. (2008), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayaniklilik yoniiyle Deltapine 90, Acala Germanin 510, Acala Prema genotiplerinin, koza
agirh@ yoniinden ise Deltapine 90, Acala Prema, Acala Germanin 510 ve Victoria
genotiplerinin 6ne ¢iktigini bildirmislerdir. One ¢ikan bu genotiplerin 1slah programlarinda

kullanmak i¢in ideal ebeveynler oldugunu belirtmislerdir.

Liiders ve ark. (2008), pamuk bitkisinin dayaniklilik kalitimi {izerine yaptiklari
aragtirmada; solgunluk hastaligima (Verticillium dahliae Kleb.) karsi dayanikliligin
eklemeli genler tarafindan kontrol edildigini ve yapilan analizler sonucu hastaliga karsi
dayanikliligin iki ya da ii¢ genin etkili oldugu ve dayanikliligin birden ¢ok gen tarafindan
kontrol edildigini bildirmislerdir.

Erdogan (2009), Nazilli Pamuk Arastirma Enstitiisii’'nde bazi pamuk hatlarinin
solgunluk hastaligina (Verticillium dahliae Kleb.) karst duyarliligini belirlemek, verim ve
lif kalite Ozelliklerini incelemek {iizere iklim odasi ve arazi sartlarinda yiiriittiikleri
calismada, kontrol olarak kullanilan Sayar 314 ve Nazilli 84S ¢esitlerinin duyarli, Carmen
c¢esidinin ise en tolerant ¢esit oldugunu bildirmistir. Calisma sonuncunda NGC, M25 G ve
GSN-12 hatlari, Carmen ¢esidineen yakin tolerant hatlar olurken, NMCH-BC %, NMCH-
11/4, NCCH-9/2 ve NCCH-8/1 hatlar1 ise Sayar 314’¢ yakin ve duyarli hatlar oldugu

saptanmuistir.

Gore ve ark. (2009), Tiirkiye’de ekimi yapilan 28 adet ticari g¢esidin solgunluk
hastaligina kars1 dayaniklililarin1 belirlemek tizere yaptiklar1 ¢alismada, biitiin ¢esitlerin
orta derece de hassas ya da duyarl oldugunu bildirmislerdir. Tiirkiye’de onemli ticari
gesitlerin bir kisminin (Aksel, BA-151, BA-308, BA-525, BA, Gold, M-503, Maras 92,
Nazilli 84S, ST-453, ST468, ST-488) duyarli olduklarnin, digerlerinin ise orta dererece
duyarli ya da duyarli olduklarinin bildirmislerdir. Solgunluk hastaligina kars1 dayanikli
olarak BA-119, Tex, Carmen g¢esitlerinin 6n plana ¢iktigini, Culurova 1518 ¢esidinin ise

diger ¢esitlerden daha diisiik degere sahip oldugunu bildirmislerdir.



Genel olarak Tiirkiye’de ekimi yapilan cesitlerin yaprak doken patotipe karsi yaprak
dokmeyen patotie gore daha duyarli olduklarini belirlemislerdir.

Karademir ve ark. (2010), Diyarbakir kosullarinda solgunluk hastalifina
(Verticillium dahliae Kleb.) ile dogal bulasik arazide 10 farkli ticari pamuk ¢esidi ile
yiriitillen hastalik denemesinde en tolerant gesitlerin GW-Teks, GW-Golda ve Carmen
oldugunu, en duyarli ¢esitlerin ise Stoneville 453, Sayar 314 ve Maras 92 oldugunu, diger

cesitlerde ise ortalamanin tolerant diizeyde oldugunu bildirmislerdir.

Kheiri ve Fatahi (2010), alti farkli pamuk genotipinin solgunluk hastali§ina
(Verticillium dahliae Kleb.) karsi reaksiyonlarmin ve verim &zelligini incelemislerdir.
Yapilan ¢alismada, yapraklarda meydana gelen hastalik simptomlarina goére hastalik
yiizdesi, hastalik siddeti ve hastalik indeksi belirlenmistir. Elde edilen bulgulara gore;
Bakhtegan 818 ve B-557 genotipinin en diisiik hastalik yiizdesi (% 20-29.38), en diisiik
hastalik siddeti (1.42-1.62) ve en diisiik hastalik indeksine (32.13-54.69) sahip oldugunu,
Varamin genotipinin ise en yiiksek hastalik yiizdesi (% 85.63), en yiiksek hastalik siddeti
(3.23), en yiiksek hastalik siddet indeksine (278) sahip oldugunu bildirmislerdir. Verim
ozelligi bakimindan ise Bakhtegan 818 ve B-557 genotiplerinin digerlerinden 6nemli

oranda farklilik gosterdigini bildirmisledir.

Erdogan ve ark. (2011a), melezleme yoluyla elde edilmis onii¢ farkli pamuk
genotipinin solgunluk hastaligina (Verticillium dahliae Kleb.) kars1 hem tarla hem de iklim
odas1 dayaniklilik/tolerantlik belirleme ¢alismalarinda 1001, 211, 305, 405 nolu

genotiplerin uzun life sahip genotiplerden daha tolerant olduklarini bildirmislerdir.

Erdogan ve ark. (2011b), bazi pamuk genotiplerinin solgunluk hastalig
(Verticillium dahliae Kleb.) etmenine karsi reaksiyonlarinin belirlenmesi amaciyla, iklim
odas1 ve tarla kosullarinda yapilan deneme sonucunda, en tolerant c¢esidin Carmen, en
duyarli cesidin ise Cukurova 1518 oldugunu bildirmistir. Iklim odas1 denemesinde
kullanilan patotipe ait viriilensliginin yiiksek olmas1 sebebiyle saksi denemesinin hastalik

siddet indeksinin tarla denemesinden daha yiiksek oldugunu bildirmistir.

Gozcli ve ark. (2012), Kahramanmarag’ta solgunluk hastaligina (Verticillium
dahliae Kleb.) ile dogal bulasik arazide 13 farkli pamuk ¢esidiyle (Napa-122, GSN-12, ST-
468, DP-388, DP-419, Ayhan-107, BA-525, Menderes 2005, Eksi-911, ST-373, Teks,
Cukurova 1518, Ersan-92) yapilan solgunluga dayaniklilik test ¢alismasinda Teks, GSN-
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12, ST-468 ¢esidinin tolerant, Cukurova 1518, DP-388, Eksi-911, Ayhan-107, BA-525

cesitlerinin ise en duyarl ¢esitler oldugu bildirilmistir.

Zhang ve ark. (2012), baz1 ticari gesitler ve genetik materyallerinin solgunluk
hastaligina (Verticillium dahliae Kleb.) dayanikli genotipleri belirlemek amaciyla hem sera
hem de arazi kosullarinda 3 yil siire ile deneme yapmiglardir. 267 ticari ¢esit ve 357 tane
de genetik stok materyalini sera da, 357 genetik stok materyalini tekrar tarlada
denediklerini bildirmislerdir. Yapilan denemeler sonucunda; Verticillium solgunluk
hastaliginin pamukta verim, lif inceligi, lif uzunlugu ve lif mukavemet gibi parametreleri
onemli Ol¢iide etkiledigini ve gelistirilen bazi gesitlerin ise Verticillium solgunluguna kars1

daha dayanikli olduklarini belirtmislerdir.

Erdogan ve ark. (2013), solgunluk hastaligi (Verticillium dahliae Kleb.) ile dogal
bulasik olan arazide 13 farkli pamuk genotipinin solgunluk hastaligina karst
duyarliliklarinin belirlenmesi ¢aligmasinda Carmen, M25-G, NGC, GSN12 genotiplerinin
dayanikli oldugunu ve Carmen ¢esidinin 1slah programlarinda kullanilarak tolerantliligin
artirtlabilecegini bildirmislerdir. Ayrica NP-100 genotipinin hastaliga kars1 duyarh

oldugunu bildirmislerdir.

Khaskheli ve ark. (2013), farkli genetik potansiyele sahip 10 adet pamuk
genotipinin arazi ve sera denemelerinde solgunluk hastaligina (Verticillium dahliae Kleb.)
tolerantlik yoniinden genotipler arasinda dnemli varyasyonlar oldugunu tespit etmislerdir.
Genotipler arasinda hastaliga kars1 oldukga tolerant ¢ikan genotipler 1421Bt-4133, O Siv2,
Arcot-1 ve GP93 iken orta derece de tolerant olanlarin Zhong21371 ve Yumian 2067
oldugunu bildirmislerdir. Solgunluga karsi duyarli ¢ikan genotiplerin ise Arcot402bne,
Arcot438, Xinluzao-3 ve Jimianll oldugunu bildirmislerdir. Dogal enfekte olan arazi
denemesi sonucunda O Siv2, Arcot-1, GP93, Zhong 21371 ve Yuminan 2067

genotiplerinin dayanikliliklariin farklilik gosterdigini bulmuslardir.

Celik ve ark. (2014), Tirkiye de ekimi yapilan Candia, Carmen, Cukurova 1518,
BA308, NP Ozbek, Flash gesitlerinin solgunluk hastaligi (Verticillium dahliae Kleb.)
hastalig1 ile kiitli pamuk verimi arasindaki iligskiyi belirleme ¢alismasi sonucu, hastalik
etmeninin cinsi, ksilemde hastalik etmeninin ilerleme hizi, kullanilan genotiplerin duyarl-
tolerant durumu, hastaligin topraktaki seviyesi ve bitkilerin hastaliga yakalanma siireleri ile

kiitlii pamuk verimi arasinda negatif yonlii bir iliski oldugunu ortaya koymuslardir.
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Zhou ve ark. (2014), baz1 ticari pamuk c¢esitleri ve 1slah hatlarin1 kullanarak
solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikla ilgili yaprak doken
patotiple yaptiklar1 sera denemesi sonucunda, solgunluk hastaligina dayaniklilik
kalittminin 0.58 ile 0.80 arasinda degistigini ortalamanin 0.67 oldugunu ve dayanikliligin
daha baskin oldugunu bildirmislerdir. Ayrica; 10 farkli ¢esidin ve 7 farkli hattin oldukga
yiiksek seviyede dayanikliliga sahip oldugunu ve 19 genotipin orta derece de dayanikliliga
sahip oldugunu ve 30 farkli 1slah hattininda solgunluga dayanikli ¢esitler olarak

gelistirilebilecegini bildirmislerdir.

Erdogan ve ark. (2014), bazi pamuk ¢esitlerinin solgunluk hastaligimin (Verticillium
dahliae Kleb.)’in sahip oldugu iki farkli patotip olan yaprak doken (PYDV6 izolati) ve
yaprak dokmeyen (Vd1l izolati) patotipine karsi hastalik siddetlerinin olgtildigii
calismada, en diistik hastalik siddetine Giza 45 ¢esidinin sonrasinda ise Carmen ¢esidinin
sahip oldugunu bildirmislerdir. Calisma sonucunda en yiikksek hastalik siddetine sahip
gesitlerin Acala SJ2 ve Cukurova 1518 oldugunu bildirmislerdir. Sonug olarak Giza 45 (G.
barbadense L.) dayanikli ¢esit oldugu, Carmen ¢esidinin tolerant, Cukurova 1518 ve Acala

SJ2 ¢esitlerinin ise duyarl ¢esitler olarak 6ne ¢iktigini bildirmislerdir.

Guo ve ark. (2016), solgunluk hastaligina (Verticillium dahliae Kleb.) karsi
dayanikli iki farkli upland pamuktan elde edilen RIL popiilasyonunda, solgunluga tolerant
ve lif kalite Ozellikleri iyi olan hatlarin belirlenmesi ¢alismasinda, 34 hattin hem tolerant
hem de lif kalitesi ve yliksek verim, 14 hattin lif kalitesi ve toleranslik yoniinden, 12 hattin

ise sadece toleranslik yoniinden ¢ok iyi oldugunu bildirmislerdir.

Celik ve ark. (2017), solgunluk hastaligina (Verticillium dahliae Kleb.) neden olan
yaprak doken (PYDV6 izolat1i) ve yaprak dokmeyen (Vd1l izolat1) iki patotipini
kullanarak 20 farkli pamuk genotipinin toleransliklarini belirlemek amaciyla iklim
odasinda yiirttiikleri c¢alismada, dayanikli kontrol olarak kullanilan Giza 75 g¢esidinin
yaprak doken patotipte hastalik sideti 1, tolerant olarak kullanilan Carmen 1.75 ve duyarli
kontrol olarak kullanilan Acala SJ2’nin ise 3.5 oldugunu bulmuslardir. Yaprak dékmeyen
patotipte ise en dayanikli yine Giza 75 (0.35) olurken, bunu sirasi ile Carmen ve Gaia takip
etmistir. En yiiksek hastalik siddetine sahip genotipler ise yine Acala SJ2 ve Beren

olmustur.

Gore ve ark. (2017), farkli pamuk tiirlerine ait pamuk g¢esitlerinin solgunluk
hastaligina (Verticillium dahliae Kleb.)’e ait T-1 ve SS-4 patotiplerine kars1 reaksiyonlarini

belirledigi iklim odasinda yapilan saksi denemesi sonucunda; hastalik siddetinin en az
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goriildiigli ¢esidin Maydos Yerlisi oldugu ve Carmen c¢esidinin ise buna en yakin gesit

oldugunu belirlemislerdir.

Land ve ark. (2017), sulama ve farkli toprak tiplerinde verimi koruyarak, hastalik
yonetimini belirleme i¢in duyarli pamuk genotipler tizerine yaptiklari ¢alismada, hastalik
verilen genotiplerin damarlarinda solma meydana geldigi, cesitler arasinda hastaliga
tolerantliligin degisiklik gosterdigi ve sulama ile birlikte hastalik yogunlugunun ve

siddetinin arttigini belirlemislerdir.

2.2. Pamukta Verticillium solgunluk hastahgi ile ilgili olarak yiiriitiilen molekiiler

calismalar

Bolek ve ark. (2005b), Verticillium solgunluguna tolerant, Pima S7 ile duyarli
Acala 44 ¢esidini melezleyerek elde edilen 110 F2 melez bireyi ¢alismada Oncelikle
virulent olan V7 izolati dayaniklilik ¢caligmasi yapmustir. Daha sonra elde edilen 110 bireyi
255 SSR markdrleriyle tarayarak olusturulan haritada; 15 markoriin 6nemli diizeyde
dayaniklilikla iligkili oldugunu ve bunlardan 9’unun 10., 11., 12 ve 25. kromozomlara
dagildigini, solgunluk hastaligi (Verticillium dahliae Kleb.) ile ilgili 3 bolge belirlendigini,
bu bolgelerden ikisi LG-1 ve digerinin LG-2’ oldugunu ve bu 3 bolgeninde 11. kromozom

tizerinde bulundugunu bildirmislerdir.

Song ve ark. (2005), G. hirsutum L. ve G. barbadense L.tiirlerine ait g¢esitler
melezlenerek elde edilen, double haploid ve BC: popiilasyonlarinda SSR markorii
kullanarak genetik harita olusturduklarini bildirmisler ve toplamda 34 baglant1 grubunun
belirlendigi bildirilen BCy popiilasyonunun 440 SSR markoérii ile tarandigini ve olusan
haritanin pamuk genomunda yaklasik % 78.7 veya 4331.2 cM oldugunu belirtmislerdir.
Ayrica, markdrler arasi ortalama mesafenin 9.80 ¢cM oldugunu bildirmislerdir. Haploid
popiilasyonda ise yine ayni sayida markdr ile tarandigini ve tetraploid genomun yaklasik %
60 ya da 3262.9cM oldugunu ve markdrler arast mesafenin yaklasik 7.35¢cM oldugunu ve
40 baglant1 grubunun oldugunu tespit etmislerdir.

Fu-Wrong ve ark. (2007), yiiksek lif kalitesine sahip G. barbadense L. tiiriine ait
Lumianyan ile solgunluga kars1 hassas olan upland pamuk tiiriine ait pamuk ¢esidi Luyuan
343 ile melezlenerek elde edilen F2:3 popiilasyonunun SSR markoérii kullanilarak taranmast
ile yapilan haritalama sonucu; Kromozom 2 iizerinde 1 adet QTL (qQVWR-16-1b) ve Cr16
tizerinde ise 3 adet QTL (qVWR-16-la, qVWR-16-1b, qVWR-16-2a) bdlgesinin
bulundugunu ve bunlarin LOD degerinin 1.25-3.59 arasinda degistigini bildirmislerdir.
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Wang ve ark. (2007), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayaniklilikla iligkili tolerant ve duyarl iki farkli genotipin melezlenmesi ile elde edilen
popiilasyon once hastalik indeksine gore degerlendirildigini ve SSR markorii ile taranarak
genetik haritalama sonucu NAU751 ve BNL1395 markoriniin toleranthi@i arttiran

markdrler oldugunu bildirmislerdir.

Wang ve ark. (2008), solgunluk hastaligina (Verticillium dahliae Kleb.) duyarli
XLZ1 c¢esidi (G. hirsutum L.) ile dayanikli ¢esit olan H7124 (G. barbadense L.)
kullanilarak elde edilen F2:3 popiilasyonu yaprak dékmeyen patotipe karsi reaksiyonun
belirlendigi ¢alismada, popiilasyonun ayni zamanda 1142 SSR markorii ile taradiklarini ve
bunlardan 430 adet markdriin haritalandigini ve 41 baglanti grubu elde ettiklerini
bildirmisledir. Elde edilen haritanin 3745,9 c¢cM uzunlukta oldugu ve lokuslar arasi
ortalama mesafenin ise 8.71 ¢cM oldugunu bildirmislerdir. Ayrica, 9 adet QTL bolgesinin
hastalik indeksi ile baglantili oldugunu, fenotipik varyansin % 10.63-28.83 arasinda
oldugunu acikladigini ve 6 QTL bdlgesinin D alt genomda yerlestigini bildirmiglerdir.

Xu ve ark. (2008), pamukta (G. hirsutum L.) 12. ve 26. homolog kromozomlarin
fiziksel ve genetik haritalarinin tamamlanmasi i¢in yaptiklar1 ¢aligmada, fiziksel harita
olusturulurken her bir homolog kromozom igin 12. kromozomda 220, 26. kromozomda ise
115 BAC (Bacterial artificial chromosome) kontig ile gelistirilen kromozomlarin fiziksel
uzunluklarmin 12. kromozomda 73.49 Mb ve 26. kromozomun 34.23 Mb uzunluguna
sahip oldugunu bildirmislerdir. Yaklasik 220 kontig bdlgesinin yarisinin A alt genomuna,
115 contig bolgesinin 48 adedi D alt genomuna bagli oldugunu bildirmislerdir. Upland
pamuk gibi poiploid genomlarin genom c¢apinda fiziksel harita elde edilmesinde

kullanilabilecek yararli yol oldugunu bildirmislerdir.

Yang ve ark. (2008), pamukta solgunluk hastaligima (Verticillium dahliae Kleb.)
dayaniklilikla ilgili yaprak dokmeyen BP2 irkini kullanarak fenotipleme g¢aligmasi ve
solgunluk hastalifina dayaniklilik-tolerantlik ile ilgili QTL belirleme ¢alismasi
yapmiglardir. Yapilan haritalama ¢alismasi sonucu pamugun A5, A9 ve A7 kromozomlari
tizerinde damar dokusu ile ilgili 3 adet QTL, A8, A5 ve A7 kromozomlar: iizerinde yaprak
ozelligi ile iliskili 4 adet QTL belirlediklerini bildirmislerdir. Elde edilen bu QTL’ler
Verticillium solgunluguna direngli ¢esitlerin gelistirilmesinde bu markdrlerin 1slahta

kullanilmasinin yararh olabilecegini bildirmislerdir.
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Zhang ve ark., (2008), Dezhou 047 ile Acala 1517 genotiplerinin melezlenmesi
sonucu elde edilen kendilenmis saf hat (RIL) popiilasyonunu kullanarak yaptiklart QTL
belirleme c¢alismasinda 51 adet SSR markoriiniin 15 tane baglanti grubunu meydana
getirdigini ve bulunan 3 adet QTL markoriiniin bitki gelisim asamasiyla iligkili oldugunu

bildirmisledir.

Abdurakhmonov ve ark., (2009), farkli pamuk genotipleri iizerine yaptiklari
iliskilendirme haritalamasina iliskin olarak LD’nin 5-6 cM’a ulastiginda (r>>0.2)
iliskilendirme haritalamasi yapabilmek i¢in asgari 1000 adet polimorfik markoriin gerekli

oldugunu bildirmislerdir.

Jiang ve ark., (2009), solgunluk hastaligina (Verticillium dahliae Kleb.) tolerant
60182 cesidi ile duyarli olan Junmian 1 c¢esidi melezlenerek elde edilen Fa:3
popiilasyonunda hastalik denemesi yapilarak fenotipik veri elde edildigini ve F»
popiilasyonu ile Verticillium solgunlugu ile iligkili genetik baglanti haritasi
olusturuldugunu bildirmislerdir. Fenotipleme c¢aligmasinda BP2, VD8 ve T9 patotipleri
kullanilmistir. Olusturulan genetik haritada 139 gen bolesi, 31 baglanti haritasi, markorler
ars1 toplam mesafe 1165 cM ve iki markor arast mesafe ortalama 8.38 cM oldugunu
bildirmisler ve yapilan haritalamanin yaklasik % 25.89’e¢ denk geldigini bildirmisledir.
Calisma sonucu, BP2 izolatina dayaniklilikla iligkili 4 QTL D7 kromozomu iizerinde, 4
QTL ise D9 kromozomu iizerinde bulundugunu; VDS izolatina dayaniklilikla iligkili 5
QTL D7 kromozomu iizerinde, 9 QTL D9 kromozomu iizerinde oldugunu; T9 izolatina
dayaniklilikla iligkili 4 QTL D7 kromozomu iizerinde, 5 QTL D9 kromozomu iizerinde
oldugunu ve karisik izolatlarla iligkili 3 QTL D7 kromozomu iizerinde ve 7 QTL D9
kromozomu iizerinde oldugunu, 60182 ¢esidinin hem yaprak doken hem de yaprak
dokmeyen patotipe karst iki major gen tarafindan dayanikliligin saglandigim
saptamiglardir. Dayaniklilik ile iligkili bu QTL bdlgelerinin pamuk 1slah programlarinda

yardimci olacagini da belirtmislerdir.

Zhang ve ark. (2011), G. barbadense L. tiiriinde solgunluk hastaligina (Verticillium
dahliae Kleb.) karsi dayanikliligi saglayan 3819 bp uzunlugundaki GbVe genini
karakterize ederek klonlandigini ve bu genin islevini tespit etmek i¢cin Agrobacterium ile
gen aktarimi yontemi kullanilarak Arabidopsis thaliana’ya aktarildigimi ve deneme
bitkileri arasinda gen aktarilmis A. thaliana bitkilerinin kontrol bitkilerine nazaran

Verticillium hastalik etmeni olan V. dahliae Kleb.’e karsi daha dayanikli olduklarini
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bildirmisledir. Sonug olarak, fungus hastaliklarina karsi yapilan ¢alismalarda GbVe geninin

dayaniklilig1 artirma noktasinda kullanilmasinin yarar saglayabilecegini bildirmislerdir.

Said ve ark. (2013), Cotton Marker Database veri tabanmi kullanarak pamuk
genomunun farkli 6zellikleri ile iligkili yiiriittiikleri calismada, 223 farkli QTL’1 V3
metodu kullanarak haritalama ¢alismasi yapmislardir. Sonug olarak, 63 adet Verticillium
solgunlugu ile iliskili QTL tespit ettiklerini ve 16 adet QTL 16. kromozom {izerinde
oldugunu, 26 adet QTL’in 23. kromozom iizerinde oldugunu, 6 adet QTL’in 5. kromozom
tizerinde odlugunu 3 adet QTL’in 19. kromozom iizerinde oldugu, 7., 8., 21., 22. ve 26.
kromozomlar {izerinde 2’ser adet QTL oldugunu ve 9. ve 24. kromozomlar tizerinde birer

adet QTL oldugunu bildirmislerdir.

Fang ve ark. (2013), G. barbadense L. tiirline ait olan ve solgunluk hastaligina
(Verticillium dahliae Kleb.) kars1 dayanikli olan Pima S-7 ¢esidi ile bu hastaliga karsi
hassas olan G. hirsutum L. tiirtine ait olan Suregrow 747 ¢esidinin melezlenmesi ile olusan
146 bireyi 160 adet RGAP-AFLP markorii kullandiklarini, olusturduklari baglanti
haritasinin genom {izerinde yaklasik 1.226 c¢cM alanda oldugunu ve sonug olarak 3 tane
onemli QTL elde edildigini, bu QTL’lerin fenotipik varyasyonun % 12-18.6 kismini
acikladigini bildirmislerdir.

Akkose (2014), yiizonsekiz pamuk ¢esidinin solgunluk hastaligina (Verticillium
dahliae Kleb.) kars1 dayanikliligin belirlenmesi amaci ile yaptiklar ¢aligmada, 100 SSR
markorii kullanarak yaptiklari haritalama caligmasinda V. dahliae Kleb. dayaniklilikla
iliskili 30 adet SSR markorii belirlidekilerini bildirmislerdir.

Said ve ark. (2014), interspesifik ve intraspesifik popiilasyonlar kullanarak yapilan
solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikla ilgili haritalama
calismasinda 26. kromozom iizerinde 11 adet QTL tespit ettiklerini ve Verticillium
solgunluguna dayaniklilikla iliskili QTL’lerin genelde 16. ve 23. kromozomda iizerinde

oldugunu tespit etmislerdir.

Wang ve ark. (2014), pamukta solgunluk hastaligi (Verticillium dahliae Kleb.) ile
iligkili QTL bolgelerinin belirlenmesi i¢in yaptiklar: haritalama ¢aligmasinda 42 adet QTL
belirlendigini, 19 adet QTL bolgesinin Verticillium solgunluga karst dayaniklilig
azalttigini, 23 adet QTL bolgesinin ise Verticillium solgunluga karst dayaniklilig

artirdigini tespit ettiklerini bildirmislerdir.
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18 QTL’in de A ve D alt genomlarinda haritalandigim1 (D12, D8, D7, D5, D11, D3, D2,
D4, D1, A12, A13, A9, A8, Al, A3, A5, A7, A8) ve A alt genomunun D alt genomuna
gore solgunluk hastalifina daha dayanikli oldugunu belirtmislerdir.

Zhao ve ark. (2014), G. hirsutum L. tiirine ait olan 158 adet elit pamuk genotipi
kullanilarak solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikla iligkili
poplilasyon yapist ve baglanti esitsizligi ile ilgili yaptiklari haritalama ¢alismada, 42 farkl
markdriin 15 kromozomun {izerine dagildigini bildirmislerdir. Belirlenen bu markorlerden
10 tanesinin daha Onceki ¢aligmalarla paralellik gosterdigi ancak, 32 adet markdriin ise
yeni QTL oldugunu bildirmislerdir. V. dahliae Kleb.’in sebep oldugu solgunluga karsi

dayanikli olan markérlerin 16. kromozomda yogunlastigini bildirmisledir.

Zhang ve ark. (2014), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayaniklilikla ilgili G. hirsutum L. tiirtine ait genotipler de QTL belirlemek amaciyla
oncelikle sera kosullarinda yaprak doken patotiple (V991 1rki) muamele edilmistir. Genetik
haritalama ¢alismasi sonucunda qVW-c6-1 QTL’inin hastaliga direng yoniinden 6nemli
oldugunu ve fenotipik varyasyonun yaklasik % 23,1 ile 27,1’lik kismin1 karsiladigini
belirtmiglerdir.

Zhang ve ark. (2015), Suregrow 747 (G. hirsutum L.) ile Giza 75 (G. barbadense
L.) gesitleri kullanilarak elde edilen 146 adet interspesifik geri melez saf hatlarda 392 adet
SSR markérii kullanarak solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilik ile
iligkili haritalama g¢alismasinda, 2895 cM uzunlugunda baglanti haritasinda solgunluk
hastaligina dayaniklilikla iligkili 10 adet QTL belirlendigini bildirmislerdir. Toplamda 193
adet QTL’in 24 farkli kromozom iizerinde yerlestigini bildirmislerdir.

Wang ve ark. (2015) RAD sekanslama teknolojisini kullanarak, Acala Prema ve 86-
1 genotiplerinin melezlenmesiyle olusturulan kendilenmis saf hat popiilasyonun
kullanmasiyla QTL haritalama calismas1 yapilmustir. iki ebeveyn arasida 21109 SNP
tespit edildigini ve 161 saf hattin genotipleme de kullanildigini bildirmislerdir. Yiiksek
yogunluklu baglanti haritasinda 3500 cM mesafede 4513 lokustan olustugunu
bildirmislerdir. Bu QTL haritalamanin SSR haritalamasi ile elde edilen haritadan elde
edilen haritadan lif mukavemetinin ve Verticillium solgunluk hastaligina direngle ilgili
bolgelerin daha dogru bir sekilde haritalandigini bildirmislerdir. Bu haritalarin ilgilenilen
Ozelliklerin QTL bolgelerinin  klonlanmasi ve pamuk 1slahinda markore dayali

seleksiyonunda hizli tespit edilmesine yardime1 olacagini bildirmiglerdir.

17



Guo ve ark. (2016), daha onceden 1slah ¢aligmasi sonucu elde ettikleri ve solgunluk
hastaligina (Verticillium dahliae Kleb.) dayanikli olan 5026 ve 60182 hatlarin
melezlenmesi ile elde edilen 155 saf hattin QTL haritalama c¢aligmasi1 yapilmistir. Sonug
olarak bu haritalamadan Verticillium solgunluguna dayaniklilikla iligkili 25 adet QTL elde
ettiklerini ve bunlardan 13 tanesinin kullanilan popiilasyonda ¢ok daha yakin oldugunu
bildirmislerdir. Her bir allelin saf hatlardaki hastalik dayanikliligini artiran ve solgunluk
hastaligina dayaniklilik i¢in 6nemli QTL ‘lerin bulunmasi i¢in ¢oklu karsilastirma analizi
sonucu 4 elit QTL/gen (g-5/NAU905-2, ¢-6/NAU2754-2, g-8/NAU3053-1 ve g-
13/NAU6598-1) belirlediklerini bildirmislerdir. Calismada lif kalitesi yiiksek, yiiksek
verime sahip ve solgunluk hastaligi (Verticillium dahliae Kleb.) hastalik etmenine kars1
dayanikli 14 hat, yiikksek verim ve hastaliga dyanikli 3 hat ve sadece hastaliga dayanikli
hastaliga dayanikli 12 hat olmak iizere toplamda 34 elit hat elde ettiklerini bildirmislerdir.
Ayrica c¢aligmanin, markore dayali seleksiyonda kullanilmasmin hastaliga dayanikli
markdrlerin  saglandigini ve modern pamuk 1slahinda onemli agronomik o6zelliklerin

gelistirilmesinde yardime1 olacagini bildirmislerdir.

Shi ve ark. (2016), solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikile
ilgili QTL haritalama ¢alismasinda oldukca dayanikli Hail (G. barbadense L.) ile duyarli
gesit olan CCRI6 (G. hirsutum L.) interspesifik melezleme yaparak olusturulan geri melez
popiilasyonlarinda  haritalama yapmislardir.  Solgunlukla iliskili QTL belirleme
caligmasinda SSR markdrii kullanilarak oldukg¢a yogun bir harita elde edildigini, AD
genomunda 2292 lokusu kapsayan 5115.6 c¢cM uzunlugunda oldugunu belirlediklerini
bildirmislerdir. Toplamda 48 QTL belirlendigini, 42 adet QTL’in yeni belirlendigini ve 37
adet QTL’In ise solgunluga dayanikliligin artmasina ve hastalik indeksinin azalmasinda
pozitif etki ettigini bildirmislerdir. Ayrica bu QTL’lerin 19 farkli kromozom iizerine
dagildigini, 33 adet QTL A alt genomunda oldugunu ve 15 adet QTL D alt genomunda
yerlestigini bildirmislerdir.

Li ve ark. (2017), 299 adet upland pamuk genotiplerinde solgunluk hastaligina
(Verticillium dahliae Kleb.) tolerantlikla ilgili genlerin belirlenmesi ile GWAS kullanarak
elde edilen 85630 SNP markorlerini haritalama da kullanilmis ve dnemli gen bdlgeleri
tespit edilmistir. Iliskilendirme analizlerinde 17 adet dnemli SNP bolgesi tespit edildigini,
Verticillium solgunluguna dayaniklilikla ilgili 22 adet tahmini gen bdolgesinin ise A
1099672586 SNP bolgesi ile baglantili oldugunu tespit etmislerdir. Sonug olarak, CG02

olarak ifade edilen bdlgenin solgunluga kars: tolerantlik geni olabilecegini belirtmislerdir.
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Tanimlanan lokus veya genlerin genetik miihendisligi ve solgunluga dayanikli olarak

gelistirilen pamuklarin 1slahinda kullanilabilecegini belirtmiglerdir.

Baytar ve ark. (2017), 108 adet seckin pamuk genotipinde (G. hirsutum L.)
solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikla iliskili QTL’lerin
belirlenmesi i¢in yaptiklari haritalama ¢alismasinda 117 adet SSR markorii ile genotiplerin
tarandigin1 ve genetik cesitlilik, baglant1 esitsizligi, popiilasyon yapisi, iliskilendirme
haritalamasi yapildigini bildirmislerdir. Toplamda 26 adet markdériin 14 farkli kromozoma
dagildigint ve bunlardan 3 adet markoriin (CIR218, JESPR153, JESPR274) daha 6nceki
calismalarla benzerlik gosterdigi ve c¢alismanin solgunluga dayaniklilik 1slahinda

kullanilmasinin fayda saglayabilecegini 6ne stirmiislerdir.

Palanga ve ark. (2017), solgunluk hastaligina (Verticillium dahliae Kleb.)
dayaniklilikla iligkili QTL belirleme ¢alismasinda edilen RIL popiilasyonu bir yil sera ve 4
yil arazi calismalarinda fenotipik goézlemler alinmig ve QTL’leri belirlemek i¢in Cotton
SNP70K c¢ipi ve SSR markorii kullanilmigtir. Hastalik indeksi ve hastalik orani ile iligkili
toplamda 119 QTL belirlenmis ve bunlar 25 kromozom {izerine dagilmistir. Hastalik
indeksi ile ilgili 62 QTL, fenotipik varyasyon % 3.7-12.2 arasinda oldugu ve bu QTL’lerin
24 kromozom {iizerinde bulundugunu; hastalik yogunlugu ile ilgili 59 QTL’in, fenotipik
varyanst % 2.3-21.3 arasinda acikladigint ve bu QTL’lerin 19 kromozom fizerinde
dagildigin1  bildirmislerdir. 18 QTL kiimesinde 40 adet QTL tanimlandigim
bildirmisleridir. Tanimlanan bu QTL ve kiimelerin upland pamukta Verticillium
solgunluguna dayaniklilik genini klonlanmasinda 6nemli adim olabilecegini ve kompleks

genetik tabaninin anlamak i¢in yararli bilgi saglayabilecegini bildirmislerdir.

Zhao ve ark. (2017), 120 bireylik popiilasyonu kullanarak solgunluk hastaligina
(Verticillium dahliae Kleb.) dayamiklilikla iliskili yaptiklar1 haritalama caligmasinda,
kromozom 9 iizerinde elde ettikleri 100 VW QTL’lerinin genomun 14.453.469-55.190.112
bp’lik alan1 kapsadigini bildirmislerdir. Genis spektrumlu VW dayanikli olan qVW-D9-
I’in QTL 123734 Gh, 110740 Gh ve JESPR0O0O1 QTL’leri ile yakin iliski i¢inde oldugunu
belirtmislerdir. Sonug olarak, Verticillium solgunluguna dayanikliligin iki biyiikk QTL ve
birka¢ lokus tarafindan kontrol edildigini, qVW-D9-1 QTL’inin iki biiyiikk QTL ile yakin
iliski i¢inde oldugunu ve JESPR0001’de dayaniklilik genlerinin tespit edildigini, elde
edilen aday genlerin solgunluga dayaniklilik ile iligskili QTL belirlemede genlerin tespit

edilmesi ve karakterizasyonunda 6nemli rol oynayabilecegini belirtmislerdir.
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Abdelraheem ve ark. (2017), farkli c¢alismalardan faydalanarak yaptiklari
derlemede, biyotik ve abiyotik streslere dayaniklilikla iligkili bulunan QTL’leri Meta-
analiz Biomarkor programi kullanarak QTL eslesmesi yaptiklar1 ¢alismada, Verticillium
solgunluguna ile alakali 201 adet QTL tespit ettiklerini bildirmislerdir. VW i¢inde oldugu
28 QTL Cr4 iizerinde oldugunu, ayrica Krml-Krml3. kromozom arasinda A-alt
genomunda 83 adet QTL oldugunu, Krm14-Krm26. kromozom arasinda D-alt genomunda
118 adet QTL oldugunu agiklamiglardir.

Zhao ve ark. (2018), sera kosullarinda G. hirsutum L. tiriine ait solgunluk
hastaligina (Verticillium dahliae Kleb.) hassas Sumian 8 ile G. barbadense L. tiiriine ait
dayanikli ¢esit olan H7124 melezlenmesi ile elde edilen F2 popiilasyonunu kullanilarak
solgunluk hastaligina (Verticillium dahliae Kleb.) dayaniklilikla iligkili yaptiklar1 genetik
haritalamada, yaprak dokmeyen patotip olan BP2 izolatina kars1 dayanikhilikile iligkili 2
adet QTL belirlediklerinin, bunlarin qVW-BP2-1, qVW-BP2-2 QTL’leri oldugu ve
fenotipik varyansin % 16.38-22.36 arasinda bulundugunu bildirmislerdir.

2.3. Pamukta yapilan diger molekiiler cahismalar

Li ve ark. (2016), Upland pamukta 172 adet gesidin ilskilendirme haritalamasi
yontemiyle bitki yiliksekligi, ilk meyve dali bogum yiiksekligi, toplam meyve dali, meyve
dali ve meyve dali koseleri karakterleri ile QTL belirleme ¢aligmas1 yapmiglardir. 101 adet
polimorfik SSR markoérii elde edilen 267 allel MLM yodntemine gore 66 markdr 6zelliklerle
ilskili bulunurken, 35 markoriin ise ortak olarak belirlendigini bildirmisleridr. Bu 35 adet
markdriin incelenen Ozelliklerin elde edilmesi amaciyla markor destekli seleksiyonda

kullanilabilecegi belirtilmistir.

Samer ve ark. (2015), tiirler aras1 melezleme ile elde edilen F2 ( Giza 45 x Tamcot
Luxor) popiilasyonunda 60 bireyde erkencilik, lif kalitesi ve verimle ilgili QTL belirleme
ve baglanti haritast olusturmay1 hedefledikleri ¢aligmalarinda toplam 50 EST, 18 EST-
SSR, 36 SSR, 64 AFLP primer kombinasyonu kullanilmigtir. Calismada toplamda 3503.8
cM uzunlugunda 26 baglanti grubuna dagilmistir. Calisma sonucunda erkencilik, verim ve
lif kalitesiyle iliskili 81 QTL elde edildigini bunlardan erkencilikle iligkili olan 26 QTL’in
9 baglant1 grubuna (LG2, LG3, LG7, LG9, LG10, LG11, LG12, LG16, LG21, LG26)
dagildigini bildirmislerdir.
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Zhang ve ark. (2015), daha iyi lif kalitesinin elde edilmesi amaciyla allotetraploid
TM-1 (G. hirsutum L.) GBS metodu ile sekanslamiglardir. TM-1 ve Hai 7124
melezlenmesi ile elde edilen 59 F, bireyinden gelistirilen ultra yogunluklu harita elde

edilmistir ve belirlenen SNP ‘ler 26 baglant1 grubuna dagildigini bildirmislerdir.

Jia ve ark. (2016), 137 hattan olusan RIL popiilasyonunda erkencilikle iligkili
ozelikleri belirlemek amaciyla 6295 SNP markorii iceren 6434 lokusun elde edildigi
yiiksek yogunlukta genetik harita elde edilmistir. Markorler arast mesafenin 0.63 olarak
belirlemislerdir. Erkencilikle iligskili 247 QTL bolgesinin belirlendigi haritalama
calismasinda Ozellikle D3 kromozomunda tiim erkencilik karakterleriyle ilskili QTL

bolgelerinin yakin ilgkili olmasinin olduk¢a 6nemli oldugunu bildirmislerdir.

Qi ve ark. (2017), F2 popiilasyonunda GBS yo6ntemi ile yaptiklar1 bitki boyu, ilk
meyve dali yiiksekligi ve bogum sayisi ile govde de yer alan vejetatif dallarin sayis1 gibi
morfolojik karakterlerle ilgili QTL bolgeleri tanimlamislardir. Toplam da 3187 markdriin
kullanildigr haritalama calismasinda 26 baglanti grubu elde edildigini bildirmislerdir.
Caligmada markorler arasi genetik mesafe 0.001-31.16 cM arasinda, haritanin toplam
genetik mesafesi 3828.55 ¢M, markorler arasindaki ortalama genetik mesafe 0.687 cM
olarak bildirilmistir. Incelenen ozellikler ile iliskili QTL bolgeleri ile aday genlerin

belirlenmesi saglanmis olup bu 6zellikler i¢in 17 adet QTL belirlenmistir.

Sun ve ark. (2017), lif kalitesi i¢in farkli bolgelerden elde edilen pamuk tohumlar
ile yaptiklar ilskilendirme haritalamas1 ¢aligmasinda, lif kalitesi ile ilgili QTL bdélgelerinin
belirlenmesi i¢in yaptiklart haritalama ¢aligmasinda biitiin genom tizerine 10511 SNP elde
etmislerdir. Lif kalitesi ile 6nemli iligkili olan 46 adet SNP, lif uzunluguve mukavemet ile

ilgkili 2 adet QTL’in A07 ve D11. kromozomlar {izerinde oldugunu bildirmislerdir.

Ravichandran ve ark. (2019), RIL popiilasyonunda lif kalite 6zellikleri iizerine
yaptiklar1 haritalama calismasinda SSR markorii ile yaptiklari ¢alismada 120 adet
polimorfik markdriiyle toplam genetik mesafe 2883.3 ¢cM ve 18 adet baglant1 grubu elde

edilmistir.

Zhang ve ark. (2019), lif kalite ozelliklerinden lif uzunlugu ile iligkili 355 adet
genotiple GWAS ve baglanti haritalamas: yapmislardir. Elde edilen 93250 adet SNP
markorii toplamda 3848.29 c¢cM uzunlugunda ve markorler arasi mesafe 1.41 cM

uzunlugunda oldugunu bulmuslardir.
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lliskilendirme haritalamasinda 14, baglant1 haritalamasinda 14 QTL belirlenmistir. En
onemli QTL % 10’dan daha fazla fenotipik varyansa sahipve D03 kromozomu {izerinde

belirlenmistir.

Yuan ve ark. (2019), 196 adet Upland pamukta lif kalite 6zellikleri ile iliskili
41.815 SNP markorii ile yaptiklar iligkilendirme haritalama ¢aligmasinda diger
calismalarla benzer genler ve pamuk tohumu besin igerigi ile de benzer bulunmustur.
Analizler sonucu 40 SNP ve 38 QTL oOnemli bulunmustur. Daha Onceki calismalarla
karsilastirildiginda 23 adet QTL ve 71 adet gen belirlenmistir. lif kalite 6zellikleri ve

pamuk tohumu beslenme 6zellikleri ile iligkili 17 benzer gen belirlenmistir.
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3. MATERYAL METOT

3.1.Materyal

3.1.1 Bitki Materyali

Calismada; Kahramanmaras Siitcii Imam Universitesi, Ziraat Fakiiltesi, Tarimsal
Biyoteknoloji Boliimii, genetik stogunda bulunan Bulgaristan orijinli Orgosto 644 (G.
hirsutum L.) (erkenci, lif uzunlugu; 28 cm, esneklik; 84.6, lif kopma dayanikliligs; 28.1, lif
uzama; 4.1 olurken solgunluk hastaligi yaprak dokmeyen patotipe orta derecede tolerant,
yaprak doken patotipe duyarli) ve Israil orijinli is 8 (G. hirsutum L.) (orta erkenci, lif
uzunlugu; 31.3, esneklik; 83.1, lif kopma dayanikliligi; 39.8, lif uzama; 4.1 olurken
solgunluk hastalig1 yaprak dokmeyen patotipe tolerant, yaprak doken patotipe orta tolerant)
(Parlak, 2018; Bhatti, 2018; Celik, 2019) gesitlerinin melezlenmesiyle elde edilen 112 adet
(Fe) kendilenmis saf hat kullanilmistir. Kontrol olarak ebeveynler ile birlikte dayanikli
Giza 45 (G. barbadense L.) ve tolerant Carmen (G. hirsutum L.) (Bolek ve ark., 2005a;
Erdogan ve ark., 2006), duyarli Cukurova 1518 (G. hirsutum L.) ve Acala SJ2 (G. hirsutum
L.) (Erdogan ve ark., 2006; Erdogan ve ark., 2014) ¢esitleri olmak tizere toplam 118 adet

pamuk genotipi bitkisel materyal olarak kullanilmigtir.

Dayanikli kontrol ¢esidi Giza 45 (gegci, lif uzunlugu; 36.7, esneklik; 86.7, lif
kopma dayanikliligi; 37.5, lif uzama; 6.3 olurken solgunluk hastalig1 yaprak dokmeyen ve
yaprak doken patotipe dayanikli), tolerant kontrol ¢esidi Carmen (orta erkenci, lif
uzunlugu; 29.6, esneklik; 83, lif kopma dayanikliligi; 35.5, lif uzama; 4.1 olurken
solgunluk hastaligr yaprak dokmeyen patotipe tolerant, yaprak doken patotipe orta
derecede tolerant), duyarli kontrol ¢esidi Cukurova 1518 (erkenci, lif uzunlugu; 28.6,
esneklik; 80.7, 1if kopma dayanikliligi; 33.9, lif uzama; 4 olurken solgunluk hastalig:
yaprak dokmeyen ve yaprak doken patotipe karsi duyarli) ve Acala SJ2 (orta erkenci, lif
uzunlugu; 29.1, esneklik; 83.6, lif kopma dayanikliligi; 34.1, lif uzama; 3.6 olurken
solgunluk hastalig1 yaprak dokmeyen ve yaprak doken patotipe karsi duyarli) 6zelliklerine
sahiplerdir (Parlak, 2018; Bhatti, 2018; Celik, 2019).

3.1.2. Solgunluk testlemesinde kullanilan V. dahliae Kleb. izolatlar

Pamuktan izole edilen ve viriilenslikleri bilinen PYDV6 (Yaprak Doken Patotip;
Adnan Menderes Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii Ogretim Uyesi Prof.

Dr. Kemal Benlioglu’ndan temin edilmistir) ve Vd11 (Yaprak Dokmeyen Patotip; Nazilli
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Pamuk Arastirma Enstitiisii Miidirliigli'nden temin edilmistir) izolatlar1 hastalik

testlemelerinde kullanilmistir (Sekil 3.1).

Yaprak Dokmeyen Vdl11 izolati orta derece de viriilent olup 22-24°C sicaklik istegi ile
iletim demetlerinin tikanmasina, yapraklarda klorozlara neden olarak solgunluga sebep
olurken, yaprak doken PYDV6 izolati ise daha viriilent izolat olup 24-27°C sicaklik istegi
ile iletim demetlerinde tikanmaya sebep olarak yapraklara kadar ulasarak yapraklarda
kloroz, nekroz olusturmakta ve daha sonra yapraklarda dokiilmelere sebep olmaktadir.
Hastaligin her iki patotipi de bitkide verim kaybi ve lif kalite 6zelliklerini olumsuz

etkilemektedir.

Sekil 3.1. Solgunluk hastaligi (Verticillium dahliae Kleb.) izolatlarinin PDA besiyerinde

gelistirilmesi
3.2. Metot

Calisma, iklim odasi sartlarinda solgunluk hastaligi (Verticillium dahliae Kleb.)

hastalik testlemeleri ve bu hastalik ile iliskili QTL belirleme ¢alismalarini kapsamaktadir.
3.2.1. Rekombinant kendilenmis saf hat (RIL) popiilasyonunun gelistirilmesi

Ebeveyn olarak kullanilan genotiplerin melezlenmesi yapildiktan sonra,F1, F2 ve F3
kademeleri her yil kendileme yapilarak tarla sartlarinda elde edilmistir (Sekil 3.2).
Kendileme iglemleri kafes yardimiyla gerceklestirilmistir. Daha sonra bir yilda iki
generasyon elde etmek igin sera sartlarinda Fe kademesine kadar kendilemelere devam
edilmistir (Sekil 3.3). Orgosto 644 (2) ve Is 8 (&") ebeveynlerinin melezlenmesi ile Fe

saf hatlarinin gelistirilmesine kadar yapilan ¢alisma plan1 Sekil 3.4’de verilmistir.
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Sekil 3.2. Tarla sartlarinda popiilasyon gelistirme ve kendileme ¢alismalari
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Sekil 3.3. Sera sartlarinda kendileme ve generasyon atlatma c¢alismalari
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Melezleme i¢in ebeveyn bitkilerin ekimi
2 )y
S L
~ox
F1 2009 Kendileme ¢alismalari
F2 2012
Fs 2015
F4 2015
Fs 2016
(Fe) Kendilenmis saf hatlarin elde edilmesi ve hastalik testlemeleri ve kantitatif 6zellik
lokuskalarinin belirlenmesi

Sekil 3.4. Kendilenmis saf hatlarin olusturulmasinda kullanilan galigma plani
3.2.2. iklim odasi testlemeleri
3.2.1.1.  Verticillium dahliae Kleb. kiiltiirlerinin hazirlanmasi

Pamuktan izole edilen ve viriilenslikleri yiiksek olan V. dahliae Kleb.’in yaprak
doken (PYDV6 izolati) ve yaprak dokmeyen (Vd1l izolati) patotipleri Patates Dekstroz
Agar (PDA-Difco) besi yerinde sogutmali inkiibatérde (24+1°C) 2 hafta siireyle
gelistirilmistir (Sekil 3.5).

)

Sekil 3.5. Verticillium dahliae Kleb. izolatlarin s1ivi besiyerine ekimi ve gelistirilmesi
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3.21.2.  Topragn hazirlanmasi

Saksilarda kullanilacak olan toprak, 1/3 perlit + 1/3 kum + 1/3 torf oranlarina gore
homojen olacak sekilde karistirilmis ve plastik posetlere konularak 121°C’de otoklav da
steril edilmistir. Daha sonra ekimin yapilmasi i¢in plastik saksilara konularak hazir hale

gelmistir.
3.2.1.2.  Ekim yapilacak saksilarin hazirlanmasi

Ekim islemleri 250 mL’lik plastik bardaklara (saks1) yapilmistir. Her bir bitki i¢in 5
tekrarli plastik saksi kullanilmis olup, saksilara daha o©nce steril edilen topraklar

eklenmeden Once altlarina suyun topraktan rahat siiziilmesi i¢in delikler agilmistir.
3.2.1.3.  Pamuk fidelerinin iklim odasinda yetistirilmesi

Steril haldeki toprak karigimi saksilara doldurulduktan sonra her bir saksiya delinte
edilmis tohumlardan 4’er adet ekim yapilmistir. iklim odasinda 24 +1°C’de 12 saat
aydinlik / 12 saat karanlik olacak sekilde tesadiif parselleri deneme desenine gore 5
tekerriirli  olarak deneme yiiriitiilmiistiir. Deneme asamasinda giibre vb kimyasal
kullanilmamis ve bitkilerin suistegine gore saf su ile sulama yapilmistir. Fideler kotiledon
yaprakli doneme geldiklerinde her saksi da bir fide kalacak sekilde seyreltme yapilmistir
(Sekil 3.6).

Sekil 3.6. iklim odasinda fidelerin yetistirilmesi
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3.2.1.4.  Verticillium dahliae Kleb. izolatlarinin s1vi besi yerinde gelistirilmesi

V. dahliae Kleb.’in PYDV6 ve Vdl1 izolatlarina ait sporlarin ¢ogaltimi igin
patojenin hizli gelisebilecegi sivi besi yeri bitkilerin kotiledon yaprakli doneminde
hazirlanmistir. Bu amagla, 1 L su igerisine 7.5 g siikroz, 0.5 g KCI, 1 g K;HPOg4, 2 ¢
NaNOs, 0.5 g MgS04.7H20, 0.01 g FeS0O4.7H20 eklenmis ve her bir patotip i¢in hastalik
uygulamasinda kullanmak {izere her bir patotip icin yaklasik 3 L besi yeri hazirlanmistir.
Daha sonra bu besi yerleri 121°C’de 15 dakika boyunca otoklav edilmis ve oda
sicakliginda sogumaya birakilmistir. Oda sicakligina gelen besi yerine PDA besi yerinde
gelistirilen ve viriilenslikleri bilinen 14 giinlik PYDV6 (yaprak doken) ve Vd11 (yaprak
dokmeyen) izolatlarindan 100 mL’ye 1 adet olacak sekilde 0.5 mm agar diskler alinarak
stvi besi yerine aktarilmis ve 14 giin boyunca calkalayic1 da karistirilarak sivi kiiltiir

hazirlanmastir (Sekil 3.5).

3.2.1.5. Pamuk fidelerine hastalik uygulamasi ve hastalik siddetinin

belirlenmesi

Pamuk fidelerinin V. dahliae Kleb.’e karst duyarliliklarini belirlemek amaciyla
yaprak doken (PYDV6 izolati) ve yaprak dokmeyen (Vd1ll izolat1) patotiplerinin
inokulasyonunda konidi siispansiyon teknigi kullanilmistir (Erdogan ve ark., 2014). Iki
haftalik PYDV6 ve Vdl11 izolatlarina ait sivi besi yerinde gelisen sporlar 2 kat tiilbentten
stiziilerek misel ve agar parcalarinin slispansiyondan uzaklastirilmasi saglanmigtir. Thoma
lam1 yardimiyla sporlarin konsantrasyonu 4x10° spor/mL olacak sekilde ayarlanmustir.
Hastalik inokule edilmeden 6nce yeni hazirlanan ve alt kismi delinmeyen saksilara 5’er mL
patojen siispansiyonu eklenmistir. 4-6 yaprakli doneme gelen fideler i¢inde siispansiyon
olan yeni saksilara eklenmis ve alt1 deliksiz saksilarda 2 giin bekletilerek siispansiyonla

kokiin temas etmesi saglanmis ve 2 giiniin sonunda saksilarin alt1 delinmistir (Sekil 3.7).
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Sekil 3.7. Fidelere 4-6 yaprakli donemde Verticillium dahliae Kleb. etmeninin verilmesi

Saksida gelisen fideler hastaligin seyrine takiben yaklasik 4-5 hafta sonra Cizelge
3.2 ve Cizelge 3.8’de verilen 0-5 skalas1 kullanilarak degerlendirilmistir (Tsror ve ark.,
2001).

Cizelge 3.1. iklim odasinda kullanilan 0-5 solgunluk skalas1

Skala degeri Hastalik belirtisi

Belirti yok

Yapraklarda az diizeyde kloroz (% 25’ten az solgunluk)
Yapraklarin % 30-50’sinde orta diizeyde kloroz ve solgunluk
Orta diizeyde solgunluk, yapraklarda % 50-75 solgunluk
Yapraklarin % 75’inden fazla kloroz veya solgunluk

Olii bitki

g A W N L O

3.2.1.6. Hastalik siddeti indeks formiilii

Saks1 denemesinde yapraktaki hastalik siddeti indeks degeri asagidaki formiil
yardimiyla hesaplanmistir (Karman, 1971).
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(ax0) + (bx1) + (cx2) + (dx3) + (ex4) + (£x5)

Yaprakta Hastahk Siddeti Indeksi = ¥

a, b, c, d, e, f: her skala degerine giren bitki sayis1

M: toplam bitki say1s1

Sekil 3.8. Saks1 denemesinde kullanilan solgunluk skalasi

3.2.2. Solgunluk hastalig: (Verticillium dahliae Kleb.) ile iliskili QTL
belirleme

Solgunluk hastaligi (Verticillium dahliae Kleb.) ile iliskili QTL belirleme
calismasinda, hastalik reaksiyonlarindan elde edilen sonuglara gore segilmis
ebeveynlerininde dahil oldugu 94 adet bireyde, sekanslama yoluyla genotipleme (GBS;
Genotyping by sequencing) analiz yontemiyle elde edilen tek niikleotid polimorfizmi

(SNP; Single nucleotide polymorphism) kullanilmistir.
3.2.2.1.  Bitkilerin yaprak érneklerinin alinmasi ve DNA izolasyonu

Yaprak ornekleri her bir bitkiden yaklasik 0.3-0.5 g geng¢ yaprak alinarak sterilsaf
su ile yikanmis ve 0.2 mL ependorf tiiplere konularak etiketlenmis ve kuru buz igerisinde
muhafaza edilmis ve DNA izolasyonuna kadar -80°C derin dondurucuda muhafaza
edilmigtir. DNA izolasyonunda Zhang ve Steward (2000)’in gelistirdigi ve Bardak
(2012)’1n modifiye ettigi pamuk DNA izolasyon protokolii kullanilmstir.
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3.2.2.2. DNA konsantrasyonu ve safigimin belirlenmesi

Izolasyonlar1 yapilan pamuk DNA’lar1 % 1’lik Agaroz jelde TAE [(1XTAE; 4.84 g
Tris, 1.142 mL Asetik Asit, 2 mL 0.5 Molar (M) EDTA (Tris-Asetat-EDTA, Ph:8)]
cozeltisi icerisinde 50 mA elektrik akiminda elektroforez yapilarak ultra viyole (UV) 151k
altinda goriintiilleme yapilmistir (Sekil 3.9; Sekil 3.10). Ayrica izole edilen DNA’larin
konsantrasyon ve saflik dereceleri Nanodrop Spektrofotometre 2000 yardimiyla
belirlenmistir. Saflik ve konsantrasyonlar: ayarlanan 94 adet DNAG&zel bir plate konularak

Diversity Array Technology (Canberra/Avustralya) firmasina gonderilmistir.

Sekil 3.9. Genomik DNA’larin agaroz jele yiiklenmesi
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Sekil 3.10. Genomik DNA’larin agaroz jel goriintiisii

3.2.2.3. Sekanslama yoluyla genotipleme (GBS) yontemiyle tek niikleotid
polimorfizmlerinin (SNP) belirlenmesi

GBS analizleri Elshire ve ark. (2011) ve Poland ve ark. (2012)’in uyguladiklar
yonteme gore DART (Diversity Array Technologies) firmasindan hizmet alimi seklinde
gerceklestirilmistir. Ham dizi verilerinin elde edilmesi ve SNP’lerin belirlenmesi ve diger

islemler Sekil 3.11°de gosterilmistir.
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GBS Lab Protokolu

PCR primerleri
4. Orneklerin ‘

1. DNA plate ve temizlenmesi_
Adaptor cifti
% Kesme/Baglanma
f\ reaksiyonlarin:94 '
Primers.
E %
5. PCR
3 Insert Insert
2. Kesme enzimi ile DNA .
01 H

kesilmesi (o1 HI P2 |

3. Adaptor baglanmasi

Barkod "Yapiskan uglar’ Benzer lllumina sekanslama

adaptor adaptor Primer 2
N Kesme enzimleri
Barkod (8bp)
ApeKl 5'G CWGC¥ HiSeq 2000
lllumina sekanslama Pstl CTGCA G
Primerl EcoT221 ATGCAT

Sekil 3.11. GBS yonteminde is akist
3.2.3. Istatistiksel analizler

Fenotipik varyasyonlara ait varyans analizleri Tesadiif parselleri deneme desenine
gore JMP (version 11.0) programinda yapilmis ve ortalamalar Student t testine gore
(p<0.05) gore karsilastirilmistir. Frekans grafikleri ortalamalar kullanilarak Microsoft
Excel’de yapilmustir.

Markérlerin, gen farkliligi, heterozigotluk ve polimorfizm bilgi igerikleri (PIC)
PowerMarker (version 3.25) paket programi kullanilarak yapilmigtir (Liu and Muse,
2005).

SNP sonucu elde edilen markorlerin kromozomlar iizerinde haritalanmasi
WinQTLCart (Wang ve ark., 2012) programi ile belirlenmistir. Programda ‘Tek Markor
Analizi’ ile SNP markérlerinin test istatistikleri 6nem diizeyi, kikare (x2) ve r? olarak
belirlenmistir. Sonug olarak kullanilan markorler % 5 (*), % 1 (**),%0 0,1 (***) olarak
onem diizeyinde belirlenmistir. Composit Interval Haritalama (CIM) yontemi ile standart
program ayarlar1 kullanilarak LOD degeri (LOD >2,5) olan kantitatif karakter lokuslari

belirlenmis ve grafik tizerinde gosterilmistir.
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Ayrica kendilenmis saf pamuk hatlarinin Verticillium solgunluk hastaligr ile iliskili
SNP markorii belirlemede farkli bir yaklagim olan iliskilendirme haritalamasi (Association
Mapping) i¢in TASSEL 5 (Braudbury ve ark., 2007) bilgisayar paket programi
kullanilmistir.  STRUCTURE  (Pritcharda ve ark., 2010) programinda TASSEL
programinda kullanilmak iizere popiilasyon genetik yapisini temsil eden Q matriks verileri
hesaplanmistir. Bu amagla dncelikle GBS metodu sonucu elde edilen SNP markdrlerinin
mindr allel frekanst 0.05°den kiicik olanlar (MAF<0.05) program yardimiyla
belirlenerekg¢ikarilmis ve datalar analize hazir hale getirilmistir. Filtrelemeden sonra
TASSEL paket programinda baglant1 denksizligi (LD; linkage disequilibrium)hesaplanmig
fenotip, genotip, ve Q matriks verileri kullanilarak TASSEL programinda genel linear

modelde (GLM) iliskilendirme yapilmustir.

Genel linear modelin (GLM) dogrulamasi olan karisik linear modelde (MLM)
iliskilendirmede fenotip, genotip, Q matriks ve TASSEL programindan elde edilen
kindship matriks verileri kullanilmistir. Her iki modelde de her bir 6zellik i¢in ayr1 ayri

Manbhattanplot grafikleri ¢izilmistir.
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4. BULGULAR ve TARTISMA

4.1. iklim odasi testlemesi

112 kendilenmis saf hat, iki ebeveyn ve dayanikli (Giza 45 ), tolerant (Carmen),
duyarli (Cukurova 1518 ve Acala SJ2) cesitleri iklim odasinda plastik saksilarda
yetistirilerek 4-6 haftalik donemde saglikli fidelere patojen inokiile edilmis ve genotiplerin
solgunluk belirtileri degerlendirilmistir. Solgunluk belirtileri, yaprak dékmeyen patotipin
(Vd11 izolat1) inokiile edildigi bitkilerle yaprak doken patotipin (PYDV6 izolati) inokiile
edilen bitkiler arasinda farklilik gostermistir. Yaprak dokmeyen patotiplerde solma
belirtileri daha fazla goriiliirken, yaprak doken patotipte hem solgunluk hem de yaprak
dokme daha fazla goriilmiistiir. Testlemede kullanilan hatlar yaprak dokmeyen patotipe
kars1 tolerant bir etki gosterirken, yaprak doken patotipe karsi daha duyarli olduklari

belirlenmistir.

4.1.1. Pamuk genotiplerinin V. dahliae Kleb.’in yaprak dékmeyen (Vdl11l

izolat1) patotipine karsi reaksiyonlari

Kendilenmis saf hatlarin iklim odas1 testlemesinde yaprak dokmeyen (Vd11 izolati)
patotipine kars1 reaksiyonlar1 incelenmis, varyans analizi sonuglar1 Cizelge 4.1°de

verilmistir.

Patojenin yaprak dokmeyen patotipine karsimelez genotiplerarasindaki farkin ¢ok

o6nemli (p<0.01) oldugu belirlenmistir.

Cizelge 4.1. Yaprak dokmeyen (Vdl11 izolati) patotipin hastalik siddeti varyans analiz
tablosu

VK SD KT KO F
Genotip 117 97.576 0.834 2.04**
Hata 354 144.825 0.409

Toplam 471 242.400

CV (%) 15

** P<0.01; VK; Varyans kaynagi; SD; serbestlik derecesi; KT; Kareler toplami; KO; Kareler

ortalamasi

Yaprak dokmeyen patotipe karsi kendilenmis saf hat bireylerinde 11 adet hat
(HS1<0.89) tolerant konroller Giza 45 ve Carmen genotipleri ile ayn1 grupta yer almislar ve

tolerant olarak belirlenmislerdir.
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Duyarli kontrol Cukurova 1518 ve Acala SJ2 genotipleri ile ebeveynlerden Orgosto 644
genotipi ayn1 grupta (HSI>2.26) yer almislardir. Ayrica kendilenmis saf hat bireylerinden
ise 5 adet hat duyarli kontroller ile ayn1 grupta yer almiglardir (Sekil 4.1 ve Cizelge 4.2).
Elde edilen bu sonugla olusturulan kendilenmis saf hat popiilasyonunun yaprak dokmeyen
patotipe karst genis bir dagilim gosterdigi ve genetik haritalama ve markdr belirleme

caligmalarinda model popiilasyon olarak kullanilabilecegi diistiniilmektedir.

Yaprak Dokmeyen Patotip
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Hastalik siddeti ortalamasi

Sekil 4.1. Genotiplerin iklim odasinda yaprak dokmeyen (Vd1l izolati) patotipine karsi
hastalik siddeti frekans tablosu

Saf hat bireylerinin yaprak dokmeyen patotipe karsi reaksiyonlarinin ortalamasi
1,37 indeks degeri ile hastaliga kars1 tolerant bir yapiya sahip oldugu goriilmektedir ve saf
hatlarin hastalifa kars1 gosterdikleri hastalik siddeti indeksi (HSI) ortalamalar1 Cizelge
4.2’de verilmistir. Hastalik siddeti ortalamasi en yiiksek olan bireyler kontrol grubu olan
Cukurova 1518 ve Acala SJ2 gesitlerinin oldugu (Erdogan ve ark., 2011, 2015; Gore ve
ark., 2014) kullanilan M6-72 numarali hattin duyarli kontroller ile birlikte en yiiksek
hastalik siddeti indeksine (HSI:2.57) sahip oldugu belirlenmistir (Sekil 4.3).

Melezleme de kullanilan ebeveynlerin hastalik testlemesinde Vd11 izolatina karsi
Is 8 genotipinin (HSI:1.12) tolerant, Orgosto 644 genotipinin (HSI:2.57) ise duyarli oldugu

belirlenmistir.
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G. hirsutum L. tiiriiniin solgunluk hastaligina kars1 G. barbadense L. tiirline gore daha
duyarli olmasina ragmen (Bell, 1999; Wilhelm ve ark., 1974; Fang ve ark., 2013) elde
edilen popiilasyonun daha ¢ok tolerantlik egilimi gostermesi, olusturulan popiilasyon igin

dogru ebeveyn secildigini géstermektedir.

Vdl1 izolatina karst M6-214, M6-171, M6-203 ve M6-59 numarali hatlar orta
derece de tolerant hatlar olarak 6ne ¢ikmaktadir (Sekil 4.2). Ayrica hastalik testlemesinde
M6-186, M6-155, M6-136, M6-207, M6-163, M6-164 numarali hatlar ise tolerant bireyler
olarak 6ne g¢ikmaktadir (Sekil 4.2). Fang ve ark. (2014), tiir i¢i (G. hirsutum L.) RIL
popiilasyonunda yaptiklart deneme de hem ebeveynlerin hem de saf hatlarin yapraklar da
gorillen kloroz yogunlugunun zamanla arttigin1  bildirmisler ve olusturduklari
popiilasyonun Verticillium solgunluguna tolerant oldugu bildirirken, yapigimiz bu ¢alisma
ile ortismektedir. Ayrica Jiang ve ark. (2009), intraspesifik (G. hirsutum L.) Fove
gerimelez popiilasyonlarinda yaptiklar1 ¢alismada bitki yapraklarinin yaklasik %50’sinin
infekte oldugunu bildirmislerdir. Yaprak dokmeyen patotipe karsi hatlarda infekte olan
yaprak orant %10 ile %96 arasinda degistigini bildirmislerdir. Calismada yaprak
dokmeyen patotipe kars1 popiilasyon ortalamasi toleranta yakin olmasi ¢alismamizi 6nemli

kilmaktadir.

May ve ark. (2008), F> popiilasyonunda arazi sartlarinda Verticillium solgunluguna
kars1 yaptiklar ¢aligmada farkli zamanda yaptiklar1 6l¢iimlerde yapraklarda hastaligin
goriilmesinin  zamanla azaldigt ve segregasyonun dayanikli yoniinde oldugunu
bildirmislerdir. Palanga ve ark. (2017), RIL hatlarda yaptiklari hastalik siddeti ve oraninin
belirlenmesi ¢alismasinda 15 ve 30 giinde yaptiklar1 6l¢iimde hastalik siddeti ve oraninin
zamanla arrtigini bildirmislerdir. Calismada hastaligin yapraklarada goriilme orani 30 giin
Olciimiinde %50’yi gectigini de bildirmisledir. Bizim ¢alismamizda hatlarin tolerant bir

egilim gosterdikleri ve yapraklar da daha az kloroz olusumu belirlenmistir.

Cokkizgin (2015), F2> ve genetik stok materyallerinde yaprak dékmeyen patotipe
kars1 iklim odasi hastalik testlemesinde, Fopopiilasyonunda yaprak dokmeyen patotipe
kars1 3.26 ile 0.60 arasinda ve ortalama hastalik siddet indeks degerini 1.36 olarak
belirlemistir. Ayrica genetik stok materyallerinde ise ortalama hastalik siddeti indeksini

1.47 belirledigi ve ¢alismamizla ortiistiigli saptanmistir.
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Cizelge 4.2. Genotiplerin Yaprak dokmeyen (Vd11 izolat1) patotipe karsi hastalik siddeti

indeksi ortalama degerleri

Genotip Ortalama | Genotip Ortalama | Genotip Ortalama
Acala SJ2 (Du) a 3.12 M6-156 | e-y | 1.47 M6-159 j-y | 1.12
Orgosto 644 a-b | 2.57 M6-131 | e-y | 1.46 M6-119 k-y |11
M6-72 a-b | 257 M6-183 | e-y [ 1.45 M6-11 k-y | 1.09
Cukurova 1518 (Du) | a-b | 2.55 M6-85 |e-y [1.45 M6-139 Iy |1.07
M6-214 a-c | 243 M6-51 |e-y [ 1.42 M6-79 Iy |1.07
M6-171 a-d | 237 M6-144 | e-y | 1.42 M6-193 Iy |1.06
M6-203 a-e |23 M6-170 | e-y | 1.42 M6-168 l-y |1.05
M6-59 a-f | 227 M6-67 |e-y [ 1.41 M6-172 l-y |1.05
M6-179 a-g |2.26 M6-52 |e-y [ 1.41 M6-22 l-y |1.04
M6-8 b-h | 2.18 M6-25 |e-y [ 1.41 M6-147 Iy |1.04
M6-196 b-h | 2.16 M6-81 | f-y [ 1.39 M6-208 m-y | 1.03
M6-92 b-1 | 2.07 M6-143 | f-y | 1.38 M6-181 n-y | 1.03
M6-140 b-j |2 M6-6 g-y | 1.38 M6-154 n-y | 1.03
M6-34 b-k | 1.98 M6-96 [ h-y | 1.36 M6-166 oy (1
M6-146 b-l |1.93 M6-93 | h-y [ 1.35 M6-177 oy |1
M6-173 b-m | 1.92 M6-213 | h-y [ 1.35 M6-142 p-y |0.98
M6-162 b-n | 1.91 M6-86 | h-y [ 1.34 M6-148 gy | 0.97
M6-185 b-n | 1.89 M6-39 [ h-y | 1.33 M6-74 g-y |0.96
M6-167 b-o | 1.89 M6-184 | h-y [ 1.33 M6-169 g-y | 0.95
M6-73 b-o |1.88 M6-55 [ h-y | 1.32 M6-209 g-y | 0.95
M6-192 b-o | 1.87 M6-151 | h-y [ 1.32 M6-205 g-y | 0.93
M6-83 b-p | 1.87 M6-66 | h-y [ 1.32 M6-132 gy |0.92
M6-13 b-q | 1.78 M6-111 | h-y [ 1.31 M6-158 gy |0.91
M6-176 b-r | 1.78 M6-95 | h-y | 1.31 M6-24 g-y |0.91
M6-100 b-s | 1.74 M6-17 | h-y [ 1.3 Carmen(T) |s-y |0.89
M6-157 b-t |1.73 M6-94 | h-y | 1.29 M6-178 r-y |0.89
M6-160 b-u | 1.72 M6-71 |1y [ 1.26 M6-195 r-y |0.89
M6-134 b-v | 1.7 M6-200 | 1-y | 1.25 M6-197 s-y |0.89
M6-20 c-v | 1.63 M6-105 | 1-y | 1.25 M6-138 s-y |0.88
M6-182 c-w | 1.62 M6-174 | 1-y | 1.25 M6-189 s-y |0.88
M6-65 c-x | 1.58 M6-70 |1y | 1.24 M6-199 s-y |0.87
M6-150 cy | 155 M6-7 1y | 1.23 M6-188 t-y 10.85
M6-23 cy |1.55 M6-69 |1y [ 1.22 M6-186 t-y |[0.85
M6-37 cy |1.55 M6-101 | 1y | 1.2 M6-155 ty |0.84
M6-40 d-y | 151 M6-152 | 1-y | 1.19 Giza-45(Da) | u-y | 0.84
M6-135 dy |15 M6-90 |1y | 1.19 M6-136 v-y |0.83
M6-98 dy |15 M6-84 |1y [ 1.19 M6-207 w-y | 0.74
Is 8 iy |15 M6-180 | j-y | 1.16 M6-163 x-y |0.73
M6-99 d-y |1.49 M6-21 | j-y | 1.14 M6-164 y 0.67
M6-43 ey |1.48

CV (%) 15; Du: Duyarl kontrol; T: Tolerant kontrol; Da: Dayanikli kontrol
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Sekil 4.2. Vd11 izolatina kars1 tolerant hatlar

Sekil 4.3. Vd11 izolatina kars1 duyarli hatlar




4.1.2. Pamuk genotiplerinin V. dahliae Kleb.’in yaprak doken (PYDV6

izolat1) patotipine karsi reaksiyonlar:

Saf hatlarin yaprak doken (PYDV6 izolati) patotipine karst reaksiyonlari

incelenmis, varyans analiz sonuglar1 Cizelge 4.3’ de verilmistir.

Patojenin yaprak doken patotipine karsi kendilenmis saf hatlar arasindaki farkin ¢ok

onemli (p<0.01) oldugu belirlenmistir.

Cizelge 4.3. Yaprak doken (PYDV6 izolat1) patotipinin hastalik siddeti varyans analiz
tablosu

VK SD KT KO F
Genotip 117 169.561 1.450 3.65**
Hata 354 140.490 0.397

Toplam 471 310.052

CVv 14

** P<0.01; VK; Varyans kaynagi; SD; serbestlik derecesi; KT; Kareler toplami; KO; Kareler ortalamasi

V. dahliae Kleb.’in yaprak déken (PYDV6 izolat1) karsi iklim odasi hastalik
testlemesinde kontrol olarak kullanilan gesitlerden en tolerant Giza 45 (1.14) genotipi
belirlenirken, bunu tolerant kontrol Carmen (2.05) ve M6-156 ile M6-70 hatlar1 takip
etmistir. Ebeveynlerden Is 8 genotipi 2.72 hastalik siddeti indeksi ile tolerant kontrollere
daha yakin oldugu belirlenmistir. 65 kendilenmis saf hat ise en tolerant ebeveyn ile ayni
grupta ve daha diisiik hastalik siddeti indeksi degerine sahip olmuslardir. Duyarli
kontrollerden Cukurova 1518 (4.36) genotipi en duyarli kontrol olarak belirlenirken, 16
kendilenmis saf hat ve ebeveynlerden Orgosto 644 ayni grupta yer almislardir (Sekil 4.4 ve
Cizelge 4.4).

Hastalik testlemesi sonucu olusturulan frekans tablosunda bireylerin orta tolerant
bir dagilim gosterdikleri goriilmektedir (Sekil 4.4). Yaprak doken patotiple yapilan hastalik
testlemesi sonucu kendilenmis saf hatlarin ortalama hastalik siddeti 2.79 orta tolerant
olarak bulunmustur. Hastalik testlemesinde tolerant olarak kullanilan ¢esitlerden Giza45 en
tolerant ¢esit olup daha tolerant saf hat bulunmamaktadir. Diger tolerant kontrol ¢esit olan
Carmen c¢esidinde ise 2 adet saf hat (M6-156, M6-70) daha tolerant olarak belirlenmistir
(Sekil 4.5). Hastalik siddeti ortalamasi Cukurova 1518 kontrol ¢esidinden daha duyarli
olan 2 adet saf hat (M6-173, M6-180) belirlenirken (Sekil 4.6), diger kontrol gesidi olan
Acala SJ2 ¢esidinden ise daha duyarli 18 adet kendilenmis saf hat (M6-162, M6-171, M6-
174, M6-177, M6-183, M6-178, M6-182, M6-179, M6-176) belirlenmistir (Cizelge 4.4).
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Hastalik siddeti ortalamasi

Sekil 4.4. Genotiplerin iklim odasinda yaprak doken (PYDV6 izolat) patotipe karsi
hastalik siddeti frekans tablosu

Sekil 4.5. PYDV6 izolatina kars1 tolerant olan saf hat

Sekil 4.6. PYDV6 izolatina kars1 duyarli saf hat
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Cizelge 4.4. Genotiplerin Yaprak doken (PYDV6 izolat1) patotipe karsi hastalik siddeti
indeks ortalama degerleri

Genotip Ortalama | Genotip Ortalama | Genotip Ortalama
Cukurova 1518(Du) | a 4.36 M6-24 | g-o [ 2.75 M6-43 j-0 2.5
M6-173 a 4.38 M6-52 | g-0 | 2.75 M6-69 j-0 2.5
M6-180 a 4.38 M6-55 | g-0 | 2.75 M6-7 j-0 2.5
M6-162 a 4.25 M6-66 | g-0 | 2.75 M6-74 j-0 2.5
M6-171 a 4.25 M6-72 | g-0 | 2.75 M6-85 j-0 2.5
M6-174 a 4.25 M6-93 | g-0 | 2.75 M6-92 j-0 2.5
M6-177 a 4.25 M6-94 | g-0 | 2.75 M6-95 j-0 2.5
M6-183 a-b 4.13 M6-96 | g-0 | 2.75 M6-13 k-o | 2.38
M6-178 a-b 4.09 M6-98 | g-0 | 2.75 M6-147 k-o | 2.38
M6-182 a-c 4 is-8 h-o | 2.72 M6-150 k-o |2.38
M6-179 a-d 3.88 M6-138 | 1-0 | 2.67 M6-154 k-o | 2.38
M6-176 a-d 3.88 M6-73 | 1-0 | 2.67 M6-163 k-o | 2.38
M6-184 a-e 3.75 M6-214 | 1-0 | 2.65 M6-21 k-o [ 2.38
M6-186 a-f 3.67 M6-67 |1-0 | 2.63 M6-37 k-o | 2.38
M6-181 a-g 3.63 M6-6 1-0 | 2.63 M6-59 k-o [ 2.38
Orgosto 644 a-h 3.59 M6-101 | 1-0 | 2.63 M6-71 k-o | 2.38
M6-170 a-1 3.5 M6-11 | 1-0 | 2.63 M6-79 k-o [ 2.38
M6-189 a-1 3.5 M6-143 | 1-0 | 2.63 M6-100 k-o | 2.38
M6-209 b-j 3.36 M6-167 | 1-0 | 2.63 M6-157 k-o |[2.38
M6-197 b-j 3.33 M6-172 | 1-0 | 2.63 M6-158 k-o | 2.38
M6-166 b-k 3.25 M6-51 | 1-0 | 2.63 M6-90 k-o |[2.38
M6-208 c-l 3.2 M6-81 |1-0 | 2.63 M6-196 I-o 2.33
M6-213 c-l 3.16 M6-83 | 1-0 | 2.63 M6-22 I-o 2.33
Acala SJ2(Du) c-l 3.18 M6-84 |1-0 | 2.63 M6-205 I-o 2.33
M6-164 c-m 3.13 M6-86 |1-0 | 2.63 M6-134 m-o | 2.25
M6-199 d-m 3.07 M6-200 | j-o | 2.55 M6-148 m-o | 2.25
M6-139 d-n 3 M6-203 | j-o | 2.53 M6-151 m-o | 2.25
M6-140 d-n 3 M6-105 | j-o | 2.5 M6-152 m-o | 2.25
M6-160 d-n 3 M6-111 | j-o | 2.5 M6-195 m-0 | 2.25
M6-185 d-n 3 M6-119 | j-o | 2.5 M6-20 m-o | 2.25
M6-207 e-n 2.96 M6-142 | j-o | 2.5 M6-65 m-o | 2.25
M6-131 e-0 2.88 M6-144 | j-o | 2.5 M6-99 m-o | 2.25
M6-135 e-0 2.88 M6-146 | j-o | 2.5 M6-155 n-o | 213
M6-168 e-0 2.88 M6-188 | j-o | 2.5 M6-192 no | 213
M6-17 e-0 2.88 M6-193 | j-o | 2.5 M6-8 n-o | 213
M6-159 f-o 2.83 M6-25 |[j-0o |25 Carmen(T) |o 2.05
M6-132 g-o 2.75 M6-34 | j-0 |25 M6-156 op |2
M6-136 g-o 2.75 M6-39 | j-0 |25 M6-70 op |2
M6-169 g-o 2.75 M6-40 |[j-o |25 Giza-45(Da) | p 1.14
M6-23 g-o 2.75

CV(%) 14; Du: Duyarli kontrol; T: Tolerant kontrol; Da: Dayanikli kontrol
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Iklim odas: testlemesi sonucu popiilasyonun PYDV6 izolatina ait hastalik siddeti
degerleri Vd11 izolatina gére daha yiiksek degerde oldugu belirlenmistir. Bu durum,
yaprak doken patotipin yiiksek viriilenslige sahip olmasi, enfeksiyonun iletim demetlerinde
hizli yayilmasina ve simptomlarin yapraklarda hizli bir sekilde kloroza sebep olarak
yapraklarin dokiilmesinin sonucu olarak agiklanabilir (Schnathorst ve ark., 1975; El-Zik,
1985; Bejarano-Alcazar ve ark., 1996; Gore ve ark., 2017b).Verticillium solgunlugu
tizerine iklim odasi, sera ve arazi testlemelerinde de kullanilan hem spesifik
popiilasyonlarda hem de genetik stok materyalleri iizerine yapilan ¢alismalarda, bizim
calismamiza paralel olarak yaprak doken patotipin yaprak dokmeyen patotipten daha
viriilens, daha tahripkar oldugu ve iiretimi sinirlandirdig: bildirilmektedir (Daayf ve ark.,
1995; Wu and Wu, 1997; Korolev ve ark., 2001; Gore ve ark., 2007; Erdogan ve ark.,
2015).

Cokkizgin (2015), genetik stok materyalleri ve Fzpopiilasyonu ile Verticillium
solgunluguna dayaniklilikla ilgili PYDV6 patotipine kars1 yaptigi hastalik testlemesinde
genetik stok materyallerinin yaprak doken patotipe karsi ortalama hastalik siddeti indeksini
2.00 olarak belirlerken, F2 popiilasyonunda yaprak doken patotipe karsi hastalik siddeti
indeksini 0.76 - 3.20 arasinda ve ortalama 1.58 olarak belirlemistir. Kullanmis oldugumuz
RIL popiilasyonunun aragtiricinin kullanmis oldugu popiilasyonlara gére daha duyarli
oldugu goriilmektedir. Ayn1 patotipe karsi ¢alismada kullanilan saf hatlarin yaprak doken

patotipe kargt daha duyarli olarak belirlenmistir.

Bu calisma ile calismamiz arasindaki farkin kullanilan ebevynlerden kaynaklandigi
diisiiniilmektedir. Ciinkii kullanmis oldugumuz ebevynlerden Orgosto 644 yaprak doken
patotipine kars1 olduk¢a duyarlidir.

Saf hat popiilasyonunda hem yaprak doken hem de yaprak dékmeyen patotiplere
kars1 tolerant olan ve hastalik siddeti ortalamasi benzer olan hatlar bulunmamaktadir. Fakat
yaprak dokmeyen patotipe karsi tolerant olup, yaprak doken patotipe karsi orta diizeyde
tolerant olan hatlar bulunmaktadir. Her iki patotipe karsi ayni derece de tepki gdsteren
hatlarin bulunmamasi yaprak doken patotipinin bitkiler iizerinde hastaligin daha tahripkar
ve siddetli olmasindan kaynaklandigi diisiiniilmektedir. Yaprak doken patotipe karsi
duyarli olan hatlar yaprak dokmeyen patotipe karst tolerant bir yapiya sahip

olabilmektedirler.
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4.2. Verticillium Solgunluk Hastalg ile iliskili Kantitatif Karakter Lokuslariin
(QTLs) Belirlenmesi

Haritalama c¢alismasi i¢in kullanilan 2734 adet SNP markoriiniin PIC degeri
(Polimorphism Information Content), heterozigotluk, gen farkliligi ve major allel frekansi

degerleri belirlenmistir. PowerMarker v3.25 programi ile SNP verisi kullanilarak analiz
edilmistir.

Saf hat popiilasyonu ile yapilan ¢alisma da GBS (Genotyping by sequencing)
yontemi ile 2734 adet SNP markorii elde edilmistir. Bu markorlerin 718 adediNCBI
kiitiiphasinde bulunan pamuktan elde edilen dizilerle ortiisiirken, kromozom lokasyonlari
belirlenememektedir. Diger markdrler ise haploid kromozom iizerinde farkli yogunluklarda
dagilim gostermistir. Dagilimin farkli olmasi kromozonlarin sekanslama yogunluguna gore
benzerlik gostermektedir (Li ve ark., 2015). Markérlerin kromozom tizerinde dagilimlar
Krm1: 185, Krm2: 125, Krm3: 51, Krm4: 144, Krm5: 114, Krm6:144, Krm7: 165, Krm8:

144, Krm9: 344, Krm10: 149, Krm11l: 170, Krm12: 115, Krm13: 148, NA: 718 ve
Scaffold: 18 seklinde olmustur (Sekil 4. 7).
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Kromozom iizerinde belirlenen markor sayisi

Sekil 4.7. Kromozomlar iizerinde belirlenen markor sayist

Krm: Kromozom; NA: Lokasyon ve kromozomu bilinmeyen; Scaffold: Lokasyonu bilinip,
kromozomu bilinmeyen markorler

Kullanilan SNP markérlerininpolimorfizm bilgi igerigi (PIC) degeri 0.01-0.38
arasinda ve ortalama 0.24 olarak belirlenmistir (Sekil 4.8). Kullanilan markérlere ait PIC
degerlerinin ¢ok yiiksek olmamasi kullanilan popiilasyonun tiir i¢i melezleme ile
olusturulmasindan kaynaklandig1 sdylenebilir. Hinze ve ark. (2015), farkli genoma sahip

pamuklarda SSR markorii ile yaptiklari galismada ortalama PIC degerini 0.08 olarak
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belirlerken, en diisiik 0.01 olarak, en yiiksek 0.13 olarak belirlemislerdir. Abbas ve ark.,
(2015) yine SSR markdrii ile yaptiklar1 calismada PIC degerini 0.16 ile 0.58 arasinda
oldugunu ve ortalama degerin 0.04 oldugunu belirlemislerdir. Bertini ve ark. (2006),53
pamuk genotipinde yaptiklar ¢alisma ile ortalama PIC degerini 0.41 olarak belirlerken bu
degerlerin 0.18 ile 0.62 arasinda degistigini belirlemislerdir.
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Sekil 4.8. Kullanilan markorlere ait PIC degeri

Calismada kullanilan markorlere ait gen farklilik degeri 0.01 ile 0.5 arasinda
degismektedir ve ortalama 0.31 olarak belirlenmistir (Sekil 4.9). Abbas ve ark. (2015),
SSR markorii ile yaptiklari calismada gen farkliligini 0.18 ile 0.64 arasinda oldugu ve

ortalama ise 0.05 oldugunu belirlemislerdir.
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Gen farklilig Ort: 0.31
Sekil 4.9. Gen farkliliina ait frekans tablosu

Belirlenen 2734 SNP markdriiniin ortalama heterozigotluk degeri 0.14 olarak
bulunmus olup, 0.00 - 0.73 arasinda degistigi belirlenmistir. Kullalinan SNP markdrlerinin
% 77.12°1 0.20 daha az heterozigotluk degerine sahip olmuslardir (Sekil 4.10). Dai ve ark.
(2016), iki farkli F» popiilasyonunda yaptiklari ¢alismada heterozigotluk degerini 0.0-0.7
arasinda, belirlemisler ve ¢alismamamizla benzer sonuglar elde etmislerdir. Nuriada ve ark.
(2017), yiirtttiikleri bir ¢aligmada heterozigotluk degerini 0.33 - 0.92 arasinda ve ortalama
0.71 olarak sapmuslardir. Kullanmis olduklart popiilasyon ve markdr tiplerinin farkli

olmasindan dolay1 ¢calismamizdan ¢ok daha yiiksek heterozigotluk degeri saptamislardir.
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Heterozigotluk Ort: 0.14

Sekil 4.10. Heterozigotluk degerine ait frekans tablosu

47



4.2.1. Markorlerin WinQTLCart programinda kromozomlar iizerinde

gosterilmesi

Haritalama c¢alismasinda, RILpopiilasyonunda 94 adet genotip Dart (Diversity
Array Technology) firmasina GBS yontemi ile SNP (Tek Niikleotid Farkliligi) bolgelerinin
belirlenmesi yaptirilmistir. SNP bolgelerinin belirlenmesinde Li ve ark (2015) referans
genom olarak kullanilmistir. Belirlenen bu bolgelerden 2734adet SNP markor elde edilmis
ve bu markdrlerinpamuk genomu iizerinde kromozom bdlgeleri belirlenmistir. Elde edilen
markdrlerinkromozom iizerindeki mesafesi bp olarak verilmistir. Kromozomlar {izerinde
belirlenen markdrlerin - yogunlugu referans genomda sekanslanan kromozomlarin
yogunlugu ile benzerlik gostermektedir. Linkage haritalarin  olusturulmasinda
WinQTLCart 2.5 paket programi kullanilmistir (Sekil 4. 11-Sekil 4. 17). Kantitatif 6zellik
lokuslar1 (QTL) iseTek Markor Analizi (Single Marker Analysis) ve Composit Interval
Haritalama (CIM) yontemine gore belirlenmistir. SNP markoriiniin - diger markor
sistemlerine gore daha giicli olmasi ve genom iizerindeki biitiin bolgelerin taranmasi
sonucu daha yogun haritalarin elde edilmesine olanak saglamaktadir. Bizim ¢alismamizda
da markorler yogun olarak kromozomlar iizerinde dagilmistir. Calismamizda hem yaprak
dokmeyen (Vdl1l izolat1) hem de yaprak doken (PYDV6 izolat1) patotipine Kkarsi
dayaniklilik/tolerantlik ile iligkili QTL’ler belirlenmistir.
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Sekil 4.11. QTL haritalama (Kromozom 1-2)

49



cM

a0
a0
Q0
00
10
10
10
10
10
10
10
10
10
10
20
20
30
40
40
50
60
a0
110
170
170
190
310
0
20
340
320
320
370
30
410
410
410
410
20
20
20
20
420
20
430
430
&40
&850
&S0
450
450

Sekil 4.12. QTL haritalama (Kromozom 3-4)
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Sekil 4.13. QTL haritalama (Kromozom 5-6)
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Sekil 4.14. QTL haritalama (Kromozom 7-8)
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Sekil 4.15. QTL haritalama (Kromozom 9-10)
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Sekil 4.16. QTL haritalama (Kromozom 11-12)
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Sekil 4.17. QTL haritalama (Kromozom 13)

42.11. Tek Markér Analizi ile solgunluk hastahg ile iliskili QTL’lerin

belirlenmesi

4.2.1.1.1. Tek Markor Analizi ile yaprak dokmeyen (Vd11 izolati) patotipiyle

iliskili QTL’lerin belirlenmesi

Yapilan tek markor analizi sonucu pamuk genomunun 1., 5., 6., 7., 9., 10., 12., ve
13. kromozomlarinda p<0.01 6nem diizeyinde yaprak dokmeyen patotip ile iligkili toplam
34 adet QTL belirlenmistir (Cizelge 4.5 ve Cizelge 4.6). Bu markorlerden 11 adedi yaprak
dokmeyen patotip ile pozitif yonde iligkili igcinde iken, diger markorler negatif yonde
iliskili bulunmustur. Buradaki pozitif iliski aslinda hastalia duyarlilik artikca ortaya

cikmaktadir.

Yaprak dokmeyen patotipe duyarlilik yoniiyle iliski saptanan markdrler 1. kromozom
(AL8, AL53, AL57), 6. kromozom (AL699), 7. kromozom (AL787), 9. kromozom

55



(AL1118), 10. kromozom (AL1428, AL1506, AL1516), ve 13. kromozomda (AL1851,
AL1853) haritalanmustir.

Negatif iliski gosteren 23 adet markoriin, yaprak dokmeyen patotipe karsi
dayanikli/tolerantlikla iliski igerisinde oldugu soOylenebilir. Yaprak dokmeyen patotipe
karst dayanikli/tolerantlikla iligkili markdrler pamuk genomunun 1. kromozom (AL13,
AL56, AL79, AL80), 5. kromozom (AL553AL612), 7. kromozom (AL788, AL789,
AL790 AL793, AL794), 9. kromozom (AL1273, AL1311, AL1333, AL1364), 10.
kromozom (AL1455, AL1456, AL1479, AL1480) ve 12. kromozomda (AL1826, AL1841,
AL1842) haritalanmustir.

Yaprak dokmeyen patotipe karsi dayaniklilik/tolerantlik ile iliski bulunan AL1479
markorii p<0.001 o6nem diizeyinde, digerleri ise p<0.01 Onem diizeyinde iliskili
bulunmustur. Onemli iliski saptanan bu markérler fenotipik varyansi (R%) % 1 ila % 10

arasinda aciklamaktadir (Cizelge 4.5).

Cizelge 4.5. Tek markor analizinde yaprak dokmeyen patotipe karsi dayaniklilik/tolerantlik
ile iligki belirlenen markorler

Krm  Markér b0 bl 2In(LO/LL) F(L.n-2) pr(F) R?
1 AL56  0.75 021 9.02 9.27 0.003044007 **  0.09
1 AL79  0.77 021 818 8.37 0.004766971 **  0.06
1 AL8O  0.76 021 7.08 7.19 0.008682985 **  0.04
1 AL13  0.90 016 733 7.46 0.007573216 **  0.08
5 AL612  0.00 090 757 7.72 0.006626703 **  0.07
5 AL553  0.85 016  7.16 7.29 0.008272516 **  0.08
7 AL794  0.74 029  6.87 6.98 0.009702512 **  0.07
7 AL788  0.89 019 974 10.05  0.002072462 ** 0.10
7 AL790  0.88 017  7.95 8.12 0.005395831 **  0.08
7 AL789  0.87 017 8.00 8.17 0.005262479 **  0.08
7 AL793  0.88 017  7.68 7.83 0.006252293 **  0.08
9 AL1364 0.73 -0.3 7.32 7.46 0.007581749 **  0.08
9 AL1273 0.84 017 7.95 8.12 0.005411905 **  0.07
9 AL1333 0.85 017 7.23 7.35 0.008002310 ** 0.1
9 AL1311 0.88 016 717 7.29 0.008258859 **  0.07
10 AL1489 0.67 -0.3 7.76 7.92 0.005983374 **  0.01
10 AL1479 0.81 022 1253 1311 0.000479406 *** 0.07
10 AL1456 0.81 021 851 8.72 0.004001923 **  0.09
10 AL1455 0.82 019 774 7.9 0.006053907 **  0.04
10 AL1480 0.9 016  6.82 6.92 0.009994107 **  0.08
12 AL1842 0.88 017 815 8.33 0.004862378 **  0.08
12 AL1841 0091 017  6.93 7.03 0.009417238 **  0.06
12 AL1826 0.87 016  7.26 7.39 0.007854620 **  0.07

Krm: Kromozom, bl ve b0: Regresyon Katsayilari, -2In(L0/L1): Likelihood Test Oranlari,
**: p=0.01, ***: p=0.001
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Yaprak dokmeyen patotipe karsi duyarhilik ile iligki bulunan AL1118 markdrii
p<0.001 6nem diizeyinde, digerleri ise p<0.01 6nem diizeyinde iliskili bulunmustur.
Onemli iliski saptanan bu markérler fenotipik varyanst (R?) % 3 ila % 12 arasinda

aciklamaktadir (Cizelge 4.6).

Cizelge 4.6. Tek markor analizinde yaprak dokmeyen patotipe karst duyarlilik ile iliski
belirlenen markorler

Krm Markor b0 bl -2In(LO/L1) F(1.n-2) pr(F) R?

1 AL8 0.90 0.16 7.35 7.48 0.007487871 **  0.08
1 AL53 0.78 0.19 7.66 7.81 0.006318588 **  0.06
1 AL57 0.57 0.39 7.88 8.04 0.005627222 **  0.08
6 AL699  0.74 0.30 7.83 7.99 0.005758753 **  0.08
7 AL787  1.07 0.37 10.34 10.69 0.001513627 **  0.10
9 AL1118 0.96 0.22 12.15 12.70 0.000582880 *** 0.12
10 AL1516 0.88 0.18 9.12 9.38 0.002880198 **  0.06
10 AL1428 1.00 0.22 8.61 8.82 0.003796882 **  0.03
10 AL1506 1.07 0.37 10.34 10.69 0.001513627 **  0.10
13 AL1853 0.86 0.17 7.84 8.00 0.005743041 **  0.08
13 AL1851 1.00 0.31 6.91 7.02 0.009481523 **  0.07

Krm: Kromozom, bl ve b0: Regresyon Katsayilari, -2In(LO/L1): Likelihood Test Oranlari,
**: p=0.01, ***: p=0.001

4.2.1.1.2. Tek Markor Analizi ile yaprak doken (PYDV6 izolat1) patotip ileiliskili

QTL’lerin belirlenmesi

Yapilan tek markor analizi sonucu pamuk genomunun 2., 3., 4., 5., 7., 8., 9., 10.,
11., 12., ve 13. kromozomlarinda p<0.01 ve p<0.001 6nem diizeylerinde yaprak doken
patotiple ilgkili42 adet QTL belirlenmistir (Cizelge 4.7 ve Cizelge 4.8). Bu markorlerden
28 adedi yaprak doken patotipi ile pozitif yonde iligkili iken, diger markdrler negatif yonde
iligkili bulunmustur. Buradaki pozitif iliski hastaliga kars1 duyarlilikla beraber ayni oranda
ortaya ¢cikmaktadir.

Negatif iligki gosteren 14 adet markoriin, yaprak doken patotipe karst
dayanikli/tolerantlikla iligki icerisinde oldugu sdylenebilir. Yaprak doken patotipe karsi
dayanikli/tolerantlikla iligkili markorler pamuk genomunun 2. kromozom (AL210, AL212,
AL213, AL227, AL228), 4. kromozom (AL470), 8. kromozom (AL984), 9. kromozom
(AL1136), 10. kromozom (AL1451), 11. kromozom (AL1593, AL1607, AL1615), 12.
kromozom (AL1775, AL1785, AL1790) ve 13. kromozomda (AL1974) haritalanmistir

(Cizge 4.7).
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Yaprak doken patotipe karsi dayaniklilik/tolerantlik ile iliski bulunan AL213,
AL210, AL212, AL227, AL1607 ve AL1775 markorleri p<0.001 onem diizeyinde,
digerleri ise p<0.01 o6nem diizeyinde iliskili bulunmustur. Onemli iliski saptanan bu
markérler fenotipik varyansi (R?) % 2 ila % 14 arasinda aciklamaktadir (Cizelge 4.7).

Cizelge 4.7. Tek markor analizinde yaprak doken patotipe kars1 dayaniklilik/tolerantlik ile
iligki belirlenen markorler

Krm Marker b0 bl -2In(10/11) F(1.n-2) pr(F) R?

2 AL213 219 -0.47 12.68 13.29 0.000442006 *** 0.13
2 AL228  2.26 -0.30 6.92 7.03 0.009444094 **  0.07
2 AL210 234 -0.28 11.98 12.50 0.000638490 *** 0.09
2 AL212 241 -0.24 12.43 13.00 0.000504799 *** 0.12
2 AL227 241 -0.23 11.48 11.95 0.000828120 *** (.12
4 AL470 240 -0.19 7.76 7.92 0.005988579 **  0.08
8 AL984  2.66 -0.35 9.33 9.60 0.002584555 **  0.06
9 AL1136 2.77 -0.43 8.34 8.54 0.004376237 **  0.02
10 AL1451 237 -0.19 8.07 8.25 0.005057589 **  0.08
11 AL1607 2.64 -0.42 12.89 13.53 0.000395865 *** (.13
11 AL1615 243 -0.22 10.65 11.03 0.001285051 **  0.10
11 AL1593 243 -0.20 8.66 8.88 0.003686129 **  0.09
12 AL1785 2.62 -0.38 7.95 8.12 0.005412362 ** 0.08
12 ALL1775 2.44 -0.28 14.04 14.82 0.000217902 *** 0.14
12 AL1790 241 -0.23 8.20 8.38 0.004732096 **  0.09
13 AL1974 2.3 -0.41 8.51 8.72 0.003995253 **  0.09

Krm: Kromozom, b1 ve b0: Regresyon Katsayilari, -2In(L0/L1): Likelihood Test Oranlari,
**: p=0.01, ***: p=0.001

Yaprak doken patotipeduyarlilik yoniiyle iliski saptanan markdrler 2. kromozom
(AL214, AL215, AL216), 3. kromozom (AL312, AL315), 4. kromozom (AL383), 5.
kromozom (AL551, AL571), 7. kromozom (AL808, AL855, AL860), 8. kromozom
(AL929,AL931), 9. kromozom (AL1136), 10. kromozom (AL1435, AL1451), 11.
kromozom (AL1606, AL1608, AL1612, AL1613, AL1614), 12. kromozom (AL1773,
AL1796, AL1799, AL1821, AL1822) ve 13. kromozomda (AL1973) haritalanmistir.

Yaprak doken patotipe kars1 duyarlilik ile iligki bulunan AL216, AL215, AL214 ve
ALB08 markorleri p<0.001 6nem diizeyinde, digerleri ise p<0.01 6nem diizeyinde iliskili
bulunmustur. Onemli iliski saptanan bu markérler fenotipik varyans: (R?) % 1 ila % 13

arasinda aciklamaktadir (Cizelge 4.8).
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Cizelge 4.8. Tek markor analizinde yaprak doken patotipe karsi duyarlilik ile iliski
belirlenen markorler

Krm Marker b0 bl -2In(10/11) F(1.n-2) pr(F) R?

2 AL216 241 0.24 12.73 13.35 0.000430577 *** 0.12
2 AL215 261 0.40 12.35 12.91 0.000526646 *** 0.10
2 AL214 262 0.41 11.96 12.49 0.000643445 *** 0.11
3 AL315 266 0.39 8.11 8.29 0.004960128 **  0.06
3 AL312  3.15 0.78 7.18 7.30 0.008193738 **  0.03
4 AL383 281 0.46 7.12 7.24 0.008478695 **  0.01
5 AL571 273 0.42 7.50 7.64 0.006890688 **  0.07
5 AL551  3.10 0.75 9.17 9.43 0.002804077 **  0.13
7 AL860 293 0.63 6.84 6.94 0.009869288 **  0.04
7 AL855  3.15 0.78 7.17 7.29 0.008234058 **  0.03
7 AL808  3.50 1.16 12.71 13.32 0.000435615 *** 0.11
8 AL929 238 0.18 7.30 7.43 0.007679479 **  0.07
8 AL931 254 0.37 9.60 9.89 0.002239887 **  0.09
10 AL1435 271 0.40 6.90 7.01 0.009535650 **  0.04
11 AL1606 2.47 0.20 7.56 7.71 0.006661411 **  0.09
11 AL1612 243 0.22 10.65 11.03 0.001285051 ** 0.11
11 AL1613 244 0.22 10.97 11.39 0.001082216 **  0.10
11 AL1614 243 0.22 10.65 11.03 0.001285051 ** 0.11
11 AL1608 2.48 0.23 9.62 9.91 0.002217878 **  0.10
12 AL1821 240 0.19 7.76 7.92 0.005988579 **  0.08
12 AL1799 244 0.22 9.82 10.13 0.001993170 **  0.10
12 AL1796 2.44 0.23 10.45 10.81 0.001428149 ** 0.11
12 AL1822 255 0.26 9.00 9.25 0.003074056 **  0.01
12 AL1773 271 0.39 7.13 7.25 0.008438662 **  0.06
13 AL1973 253 0.41 8.51 8.72 0.003995253 **  0.09
13 AL1943 3.09 0.74 10.24 10.59 0.001592389 **  0.08

Krm: Kromozom, bl ve b0: Regresyon Katsayilari, -2In(L0/L1): Likelihood Test Oranlari,
**: p=0.01, ***: p=0.001

Verticillium solgunluk hastaligina dayaniklilikla iligkili Wang ve ark., (2015)
pamukta 8. kromozom iizerinde 6nemli 4 adet QTL (qVWI-08-c22-1, qVWI-08-c4-1,
qVWR-08-c4-1, qWVI-08-c2-1) belirlerken LOD degeri 2.86 ile 4.19 arasinda degistigini
bildirmislerdir. Ayrica solgunluk hastaligima dayamklihik ile iligkili haritalama
caligmalarinda Fang ve ark. (2014), 19 QTL, Bolek ve ark. (2005b), 33 QTL, Jiang ve ark.
(2009), 41 adet QTL bulduklarini bildirmislerdir. Fang ve ark. (2013), tiirler aras1 melez
popiilasyonunda AFLP yontemi ile yaptiklar1 caglismada onemli bulduklar1 3 adet QTL’in
fenotipik varyasyonu yaklasik % 12-18.6 oraninda agikladigini bildirmislerdir. Caligma
sonucunda onemli bulunan markdrlerin de benzer kromozomlarda haritalandigi ve

fenotipik varyasyonun agiklamasi anlaminda da benzerlik gosterdigi goriilmiistiir.
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42.1.2. Komposit interval haritalama (CIM) Analizi ile solgunluk hastah ile
iliskili QTL’lerin belirlenmesi

CIM ile analizi yapilan her bir 6zellik i¢in belirlenen QTL’ler ve istatistiki verileri
ayr1 bagliklar altinda verilmistir. Her bir QTL i¢in LOD degeri, additive etki, dominant etki
ve R? degerleri verilmistir. QTL simgeleri ise Vd11 i¢in qVvd1ll ve PYDV6 icin ise
qVpydv6 olarak gosterilmistir.

4.2.1.2.1. Komposit interval haritalamayontemine gore yaprak dokmeyen (Vdl1l

izolati) patotipi ile iligkili QTL’lerin belirlenmesi

Yaprak dokmeyen patotipi ile iliskili 5. ve 10. kromozomlar {izerinde 3 adet QTL
(qvvd11-1, qvvd11-2, qVvd11-3) belirlenmistir (Cizelge 4.9 ve Sekil 4.18; Sekil 4.19).
Pamuk genomunun 5. kromozomu iizerinde yer alan, qVvd11-1 QTL’i yaprak dokmeyen
patotipe kars1 dayaniklilik/tolerantlik ile iliskili bulunurken, qVvd11l-2 QTL’i yaprak
dokmeyen patotipe karst duyarlilik ile iligkili bulunmustur (Sekil 4.18). Ayrica pamuk
genomunun 10. kromozomu iizerinde yer alan, qVvd11-3 QTL’i yaprak dokmeyen patotipe
kars1 dayaniklilik/tolerantlik ile iliskili bulunmustur (Sekil 4.19).

Yaprak dokmeyen patotiple karsi dayaniklilik/tolerantlik iligkili bulunan qVvd11-1
QTL’i fenotipik varyasyonu % 14 oraninda, qVvd11-3 QTL’i fenotipik varyasonu % 8
oraninda agiklarken, yaprak dokmeyen patotipe karsi hassaslik ile iligkili bulunan qVvd11-
2 QTL’i fenotipik varyasyonu % 9 oranindaa ¢iklamaktadir (Cizelge 4.9).

Cizelge 4.9. CIM yontemine gore yaprak dokmeyen patotip ile iligkili QTL’ler

Kromozom Markér QTL bp mLOD AE DE R?

5 AL553 qgVvdll-1 8.2 4.6 05 -0.22 0.14
5 AL563 qVvdll-2 14.2 3.1 0.45 0.18 0.09
10 AL1480 qVvd11-3 17.1 2.3 0.43 -0.16 0.08

bp: Baglanti mesafesi (cM), mLOD: maksimum LOD skoru, AE: Aditif etki, DE:
Dominant etki, R?: Fenotipik varyans
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Sekil 4.18. CIM metoduna gore yaprak dokmeyen patotipi ile iliski gosteren QTL’lerin

kromozom 5 tizerinde haritalanmasi
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Sekil 4.19. CIM metoduna gore yaprak dokmeyen patotipi ile iliski gosteren QTL’lerin
kromozom 10 iizerinde haritalanmast

G. hirsutum L. pamuklarinda Verticillium solgunluguna dayaniklilik ile iligkili
yaptiklar1 ¢alismada Li ve ark. (2017), A genomu iizerinde 2., 3., 4., 9., 10., ve 13.,

kromozomlar iizerine 6nemli QTL’ler elde ettikleri ve A10 kromozomu iizerine elde edilen

QTL’lerin daha 6nemli oldugunu bildirmislerdir.
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Calismamizda da yine 10. kromozom iizerine énemli bir QTL elde edilmis ve arastirici
paralellik gostermistir. Gong ve ark. (2017), G. arboreum genomunda Verticillium
solgunlugu ile iliskili yaptiklar1 ¢alismada bizim ¢alismamiza paralel olarak 5. kromozom

tizerine 6nemli QTL’ler bulmuslardir.

4.2.1.2.2. Komposit interval haritalama yontemine gore yaprak doken (PYDV6
izolatr) patotipi ile iliskili QTL’lerin belirlenmesi

Yaprak doken patotipi ile iligkili 5., 6., 7., 11. ve 12. kromozomlar iizerinde 5 adet
QTL (qVpydv6-1, qVpydv6e-2, qVpydv6e-3, qVpydve-4, qVpydve-5) belirlenmistir (Cizelge
4.10 ve Sekil 4.20-Sekil 4.25). Belirlenen biitiin QTL’ler yaprak doken patotipe karst
hassaslik ile iliskili bulunmustur (Sekil 4. 20-25).

Yaprak doken patotipi ile iliskili olan QTL’lerin maksimum LOD degerleri 3.96,
3.5, 2.54, 292 ve 3.42 olurken, yaprak doken patotipe karsi duyarlilik ile iliskili
bulunanQTL’lerin fenotipik varyasyon degeri % 10-36 oraninda agiklamaktadir (Cizelge
4.10)

Cizelge 4.10. CIM yontemine gore yaprak doken ile iliskili QTL ler

Kromozom Markor QTL bp mLOD AE DE R?

5 AL576  qVpydv6-1 46 3.96 0.72 0.59 0.24
6 AL648 qVpydv6-2 27 3.5 0.84 0.54 0.36
7 AL855 qVpydv6-3 29 2.54 0.58 0.79 0.10
11 AL1715 qVpydv6-4 59 2.92 0.59 0.77 0.11
12 AL1798 qVpydv6-5 5 3.42 0.45 0.22 0.10

bp: Baglanti mesafesi (cM), mLOD: maksimum LOD skoru, AE: Aditif etki, DE:
Dominant etki, R?: Fenotipik varyans

Gong ve ark. (2017), yaprak doken patotiple yaptiklari iliskilendirme analizi
sonucu A2., A3., AS5., A7., All., Al3., kromozomu {izerinde 6nemli QTL’ler elde
etmislerdir. Onemli ¢ikan QTL’ler o6zellikle A3., AS5., A7., kromozomlar iizerinde
oldugunu bildirmisledir. CIM metoduna gore yaptigimiz analizde de yine benzer

kromozomlar iizerinde 6nemli QTL’ler belirlenmistir.
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Sekil 4.21. CIM metoduna gore yaprak doken patotip ile iliskili QTL’lerin kromozom 6

uzerinde haritalanmasi
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Sekil 4.25. CIM metoduna gore yaprak doken patotip ile iliskili QTL’lerin kromozom 13
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4.3. Verticillium Solgunluk Hastahg ile Tliskili QTL’lerin iliskilendirme

Haritalamasimin Belirlenmesi

Verticillium solgunluk hastaligi ile iliskili markorlerin belirlenmesi igin TASSEL v.
5.2.2 (Maize genetics) paket programi kullanilarak GBS (Sekanslama Yoluyla
Genotipleme) elde edilen 2734 adet SNP (Tek niikleotit polimorfizmi) markdrleri
kullanilmistir. TASSEL programi yardimiyla en kiigiik allel frekanst (MAF<0.05) olacak
sekilde filtreleme yapilarak analizlerde kullanilabilecek 1878 adet SNP markori elde
edilmistir. Kindship metodunda ise pairwise IBS kullanilarak hesaplama yapilmistir
(Bradbury ve ark., 2007).

[liskilendirme haritalamasinda kullanilmak i¢in Q Matrix datas1 Bayesian modelini
baz alan STRUCTURE 2.3.4 programi kullanilarak hem kiimeleme analizi hem de Q
Matrix datas1 elde edilmistir (Pritcharda ve ark., 2010). Popiilasyonu genetik yapisinin
belirlenmesi i¢in program ayarlar1 her K degeri i¢in lile 10 arasinda, permiitasyon modiilii
10000-10000 olarak segilmis ve her bir K degeri i¢in 5 tekrar yapilmistir. Ayrica
parametrelerin ayarlama alaninda ‘Print Q-hat’ alani isaretlenerek Q Matrix Vverisinin
hesaplanmas1 da saglanmigtir. Cikan sonuglar Zip dosyasi formatina cevrilerek, web
tabanli ¢alisan ‘Structre harvester’ (Anonim, 2018d) programina yiiklenerek hesaplama
yapilmis ve uygun Delta K degerinin 2 oldugu belirlenmistir. Delta K 2 deki matrix verileri

iliskilendirme haritalamasinda kullanilmistir.

Popiilasyonlar i¢inde zamanla meydana gelen mutasyonlar, rekombinasyonlar ve
sapmalar gibi olaylar allel frekanslarinda olusan farkliliktan meydana gelmektedir. Bu
farklilik iki farkli popiilasyonu birbirinden ayiran 6nemli 6zelliklerden birisidir. Gen-
karakter arasinda bulunan pozitif iliski bu iki etmen arasindaki nedenselligi
aciklayamamakta ve yanlisa yol agabilmektedir. Iliskilendirme haritalamasinda popiilasyon
yapist (Q Matrix) ve kinship analizlerinin kullanilmasi, bu yanlisa diigmemek icin énem

arz etmektedir (Yu ve Buchler, 2006).
4.3.1. Baglanti esitsizligi (LD)

En kiiclik allel frekansi (MAF<0.05) filtrelenmesine tabi tutulan ve analizlerde
kullanilabilecek 1878 adet SNP markorii ile baglant: esitsizligi analizinde Full Matriks ve
‘ignore (inbred lines only)’a gore yapilan 1761564 karsilastirma sonucu markdrlerin %

0.64’10 p<0.05, % 0.28’1 p<0.01 ve % 0.17’si p<0.001 O6nem diizeyinde Onemli
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bulunmustur (Sekil 4.26). Analiz edilen markérlerin % 0.95%i r>>0.1 ve % 0.41°i r?>
0.02’den biiyiik bulunmustur (Sekil 4.27).

Kullanilan markoérlerin % 0.95’inin 8-10 ¢cM’un altinda oldugunu ve % 0.41’inin

ise 6-8 cM’dan daha yakin oldugu sdylenebilir (Adurakhmonov ve ark., 2008).

Sekil 4.26. TASSEL programinda baglant1 esitsizligi (LD) grafigi

pDiseq vs. R*2

RA2

0.4 0.5 0.6 0.7 0.8 0.9 1.0
pDiseq

Sekil 4.27. Baglant1 esitsizligi (LD) yayilim diyagrami
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Abdurakhmonov ve ark. (2008), baz1 ¢esitlerde biitiin genom boyunca LD degerinin
r>>0.1’de 10 cM’a sahip oldugunu ve diger gesitlerde ise bu degerin 30 ¢cM kadar oldugunu
bildirmislerdir. iliskilendirme analizlerinde r>0.1’de LD’nin 50 ¢cM’lik genetik mesafeyi
azalttigi ve r>> 0.2 diizeyinde ise iliskilendirme analizinin kabiliyetini 5-6 cM’a
diisiirdiigiinii belirtmislerdir. Flint-Garcia ve ark. (2003), r?> degerinin 1’e ve p degerinin
0.0001°e yaklastik¢a markoriin 6nemli oldugunu ve aranan markoriin QTL (kantitatif

karakter lokusu) olma ihtimalini 6nemli derecede artirmaktadir.

LD analizinde biitliin genomu kapsayan calismalarda her bir popiilasyonun
arasindaki modelleri her zaman yansitmayabilir. Bundan dolayi, her bir popiilasyon i¢in
farkli LD modelleri kullanilarak hesaplama yapilmasi1 gerekmektedir (Abdurakhmonov ve
Abdukarimov, 2008). Genetik stok ve popiilasyonlarla yapilan haritalamalar da yiiksek
¢ozunurliklii markorlerin elde edilmesi sekanslama yoluyla genotipleme platformu
kullanilmast sonucu miimkiin olmaktadir. Markér yogunlugu ile LD degerinin artmasindan

dolay1 genom taramalarinin zaman alic1 hale getirmektedir.

Ancak, LD degerinin hizla azalmasinin aksine fiziksel uzaklik artsa da iliskili

genlerin belirlenmesinde avantaj saglamaktadir (Thornsberry ve ark., 2001).

4.3.2. Incelenen Kkarakterlerle iliskili SNP (Tek niikleotit farkhhgr)

markorlerinin belirlenmesi

Iliskilendirme haritalamas1 ¢alismalari TASSEL v5.2.2 programinda genel linear
model (GLM) ve karigik linear model (MLM) yontemlerine gore yapilmistir. GLM
metodunda fenotipik, genotipik (filtrelenmis) ve Q Matrix verileri kullanilmistir. MLM
metodunda ise fenotipik, genotipik (filtrelenmis) , Q Matrix ve kinship verileri kullanilarak
analiz yapilmistir. MLM yonteminde Q Matrix verilerinin kullanilmasi bu yontemin
giivenirliligini ve etkinligini arttirmistir (Zhao ve ark., 2007; Raman ve ark., 2010). GLM
yonteminde ise kullanilan markorlerin yanlis eslesmelerinin diizenlenmesi amaciyla

uygulandig bilinmektedir (Pritcharda ve ark., 2010).
4.3.2.1. Yaprak dokmeyen (Vd11 izolati) patotipine dayaniklilik/toleranthk ile

iliskili markorler

Yaprak dokmeyen patotipinin Genel Linear Model (GLM) yontemiyle analizi
sonucu p<0.001 ve p< 0.05 6nem diizeyi araliginda 28 adet markor belirlenmis olup,
r’degerleri 0.1 ile 0.23 arasinda oldugu bulunmustur. Onemli ¢ikan markérlerin LOD

degeri 2.50 ile 3.96 arasinda degismistir.
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Bu markoérlerin haploid pamuk genomunun 1., 2., 4., 6., 7., 8., 9., 10., 11.,13. kromozomlar
iizerinde oldugu bulunmustur. Ozellikle LOD degeri 3.09 olarak belirlenen AL620
markoriiniin  fenotipik varyanst % 22 oraninda acikladigi goriilmektedir. Ayrica,
istatistiksel olarak 6nemli olan ve LOD degeri 2.5’in iizerinde yiiksek yedi adet markor de

belirlenmistir (Cizelge 4.11 ve Sekil 4.28).

Karigik linear model (MLM) yontemiyle yaprak dokmeyen paotipi ile iligkili
p<0.001 ve p< 0.05 6nem diizeyi araliginda27 adet markor belirlenmis olup, r? degerleri
0.1 ile 0.24 arasinda degistigi belirlenmistir. Onemli ¢ikan markérlerin LOD degerleri 2.56
ile 3.69 arasinda degigsmektedir. Bu markérleri haploid pamuk genomu iizerinde 1., 2., 3.,
4.,6.,7.,8.,9, 11., 13. Kromozomlar iizerine oldugu ve LOD degeri yiiksek yine dort adet
markor belirlenmistir (Cizelge 4.11 ve Sekil 4.29).

Li ve ark. (2017), Upland pamukta yaptiklari Verticillium solgunluguna
dayaniklilik/tolerantlik tizerine A genomunda yaptiklari haritalama da 2., 3., 4., 9., 10., ve
13. kromozomlar iizerinde onemli QTL’ler belirlemislerdir. Ozellikle A10 kromozomu
solgunluk hastaligina dayaniklilik/tolerantlik ilgili kuvvetli QTL’ler elde etmislerdir. Yine
bizim c¢alismalarimizla benzer kromozomlar iizerinde QTL’ler belirlenmis olup
calismamiz1 desteklemektedir. Wang ve ark. (2014), tarafindan farkl izolatlarla yaptiklari
calismada 42 adet QTL bulduklarin1 ve 18 kromozom iizerinde haritalandigini ve énemli
bulunan QTL’lerin Al, A2, A3, AS, A7, A9, Al13 genomu iizerinde oldugunu bazi
QTL’lerin ise D1, D2, D3, D5, D7, D9, D12 olarak belirlemislerdir. Bizim ¢alismamizda
da benzer kromozomlar iizerinde ve kismen LOD degerlerinin benzer oldugu
belirlenmistir.

Cizelge 4.11. Yaprak dokmeyen patotipi ile iliskili GLM ve MLM yontemleri ile belirlenen
SNP markorleri

Genel Linear Model Karnisik Linear Model
Markér | Kromozom (GLM) (MLM)
p | r | LoD p | r | LoD
ALS53 1 0.003 0.101 2.50 0.004 0.102
AL2165 - 0.012 0.103 0.010 0.102
AL57 1 0.004 0.140 3.44
AL386 4 0.007 0.105 0.009 0.105
AL825 7 0.005 0.112 0.009 0.104
AL1937 13 0.005 0.114 0.007 0.114
AL1966 13 0.003 0.128 0.006 0.118
AL55 1 0.001 0.139 2.99 0.005 0.104
AL2026 - 0.002 0.139 0.003 0.139 2.57
AL228 2 0.030 0.141 0.037 0.115
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Cizelge 4.11. Devami

Genel Linear Model Karnisik Linear Model
Markér | Kromozom (GLM) (MLM)
p | r | LoD p | r | LoD

AL1972 13 0.016 0.150 0.037 0.169
AL1715 11 0.028 0.168 0.049 0.190
AL1050 8 0.024 0.169 0.036 0.148
AL2472 - 0.009 0.189 0.007 0.233
AL620 6 0.001 0.222 3.09 0.040 0.128
AL2473 - 0.006 0.224 0.023 0.188
AL2291 - 0.011 0.103
AL1625 11 0.009 0.106
AL1409 9 0.005 0.114
AL2082 - 0.013 0.115
AL65 1 0.006 0.117
AL1423 10 0.004 0.122
AL1410 9 0.004 0.126
AL348 3 0.006 0.127
AL2321 - 0.022 0.135
AL1390 9 0.004 0.145 2.64
AL766 7 0.010 0.150
AL116 1 0.040 0.151
AL134 1 0.011 0.100
AL1419 10 0.027 0.101
AL2193 - 0.010 0.105
AL1454 10 0.022 0.108
AL2230 - 0.021 0.110
AL1393 9 0.010 0.111
AL1602 11 0.007 0.115
AL210 2 0.050 0.117
AL165 1 0.008 0.120
AL1394 9 0.002 0.14 2.79 0.002 0.143 3.09
AL1390 9 0.002 0.146
AL889 7 0.021 0.168
AL2333 - 0.003 0.18 2.78 0.003 0.183
AL2257 - 3.38 0.040 0.14 3.69

Yaprak dokmeyen patotiple iliskili hem MLM hem de GLM yonteminde ortak
olarak 15 adet markor belirlenmis olup, bu markdrler pamuk genomu lizerinde 1., 2., 4., 6.,

7., 8., ve 13. kromozomlar {izerinde oldugu belirlenmistir (Cizelge 4.11).
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43.22. Yaprak doken (PYDVG6 izolati) patotipine dayamkhlik/toleranthk ile

iliskili markorler

Genel linear model yonteminegére yaprak doken patotip ile iliskili p< 0.001 ile p<
0.05 6nem diizeyi arasinda 34 adet markor belirlenmis olup, r’degerleri 0.1 ile 0.25
arasinda degistigi belirlenmistir. Markorler arasindaki LOD degeri ise 2.52 ile 3.88
arasinda degismektedir. Bu markorlerin pamuk genomu iizerinde 1., 2., 5., 7., 8., 9., 10,,
12., ve 13. kromozomlar {izerinde oldugu belirlenmis fakat istatistiksel olarak onemli ¢ikan

bazi markorlerin hangi kromozom iizerinde oldugu belirlenememistir (Cizelge 4.12 ve

Sekil 4.30).

Karigik linear model yontemiyle yaprak doken paotipi ile iliskili p<0.001 ve p<
0.05 énem diizeyi araliginda 64 adet markor belirlenmis olup, r? degerleri 0.1 ile 0.36
arasmda degistigi belirlenmistir. Onemli ¢ikan markérlerin LOD degerleri 2.53 ile 3.37
arasinda degismektedir. Bu markorleri haploid pamuk genomu {izerinde biitiin
kromozomlar iizerinde oldugu belirlenmistir. istatistiksel ve LOD degeri olarak dnemli

¢ikan markorler ve bunlarin hangi kromozomlar iizerinde oldugu belirlenmistir (Cizelge

4.10 ve Sekil 4.31).

Genel linear model yontemine gore yaprak doken patotip ile iliskili p<0.01 6nem
diizeyinde 14 adet markor, p<0.05 6nem diizeyinde 20 adet markor belirlenmistir. Karisik
linear model yontemine gore yaprak doken patotip ile iligkili p<0.01 6nem diizeyinde 30
adet markor belirlenirken, p<0.05 6nem diizeyinde 34 adet markor belirlenmistir. Hem
genel linear model hemde karisik linear model yontemine gore yaprak doken patotip ile
iliskili p<0.01 6nem diizeyinde 7 adet markor belirlenirken, p<0.05 6nem diizeyinde 7 adet
markdr belirlenmigstir. Yaprak doken patotipi ile iligkili markorlerin karigik linear model
yonteminde fenotipik varyasyonu % 10 -36 oraninda agikladigi belirlenirken, Yaprak
doken patotipi ile iliskili markorlerin genel linear model yonteminde fenotipik varyasyonu

% 10-25 oraninda agikladig1 belirlenmistir (Cizelge 4.12).

Gong ve ark. (2017), G. arboreum genomunda yaprak doken patotiple iliskili 2., 3.,
5., 7., 11., ve 13. kromozomlar {izerinde 23 adet 6nemli QTL’ler belirlemislerdir. En giiclii
¢ikan QTL’lerin ise 3., 5., ve 7. kromozomlar {izerinde oldugunu bildirmislerdir. Bizim
caligmalarimizda da aymi kromozomlar iizerinde ve LOD degeri yiiksek ¢ikan QTL’ler

belirlenmis ve bulgularimizi desteklemektedir.
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Li ve ark. (2017), Upland pamukta yaptiklari Verticillium solgunluguna
dayaniklilik/tolerantlik iizerine A genomunda yaptiklari haritalama da 2., 3., 4., 9., 10., ve
13. kromozomlar iizerinde 6nemli QTL’ler belirlemislerdir. Ozellikle A10 kromozomu
tizerinde kuvvetli QTL’ler elde etmislerdir. Yine bizim ¢alismalarimizla benzer QTL’ler
belirlenmis olup, 10. kromozom iizerinde LOD degeri diisiik de olsa 6énemli QTL olmas1
bizim calismalarimizi destekler niteliktedir. Wang ve ark. (2014), tarafindan farkl
izolatlarla yaptiklar1 ¢alismada A ve D genomlarina ait 42 adet QTL bulduklarin1 ve 18
kromozom iizerinde haritalandigini ve 6nemli bulunan QTL’lerin A1, A2, A3, AS, A7, A9,
A13 genomu lizerinde oldugunu baz1 QTL’lerin ise D1, D2, D3, D5, D7, D9, D12 olarak

belirlemislerdir.

Cizelge 4.12. Yaprak doken patotipi ile iliskili GLM ve MLM yontemleri ile belirlenen SNP

markorleri
Genel Linear Model Kanisik Linear Model
Markor Kromozom (GLM) (MLM)
p r LOD p r LOD
AL1461 10 0.009 0.100 0.001 0.153 2.83
AL1446 10 0.015 0.104 0.020 0.116
AL1799 12 0.007 0.105 0.009 0.106
AL1854 13 0.001 0.109 3.13 0.002 0.107 2.65
AL530 5 0.033 0.110 0.003 0.181 2.53
AL2348 - 0.011 0.112 0.020 0.112
AL1308 9 0.017 0.114 0.027 0.107
AL1450 10 0.004 0.117 2.53 0.005 0.126
AL1999 Scaffold 0.012 0.119 0.013 0.123
AL2008 Scaffold 0.047 0.122 0.017 0.205
AL70 1 0.019 0.126 0.025 0.214
AL2362 - 0.015 0.137 0.024 0.129
AL2202 - 0.012 0.167 2.85 0.001 0.360
AL2130 - 0.002 0.176 2.66 0.009 0.171
AL665 6 0.007 0.112 0.001 0.174 291
AL2488 - 0.014 0.117 0.007 0.147
AL1978 13 0.002 0.149 2.84 0.003 0.173 2.53
AL930 8 0.011 0.101
AL1762 12 0.014 0.103
AL2374 - 0.007 0.105
AL2481 - 0.027 0.107
AL1078 9 0.040 0.107
AL90 1 0.018 0.110
AL531 5 0.022 0.117
AL929 8 0.002 0.124
AL71 1 0.013 0.127
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Cizelge 4.12. Devam

Genel Linear Model Karisik Linear Model

Markér | Kromozom (GLM) (MLM)

p r LOD p r LOD
AL2029 - 0.002 0.128 2.62
AL210 2 0.041 0.129
AL1796 12 0.002 0.13 2.83
AL91 1 0.038 0.134
AL2235 - 0.015 0.135
AL1790 12 0.004 0.143
AL782 7 0.005 0.202
AL1888 13 0.003 0.25
AL1615 11 0.012 0.1
AL510 5 0.012 0.101
AL1105 9 0.012 0.102
AL1733 11 0.011 0.103
AL1798 12 0.01 0.103 3.34
AL931 8 0.011 0.104 2.99
AL1469 10 0.017 0.104
AL383 4 0.023 0.105
AL776 7 0.025 0.106
AL1996 13 0.008 0.107
AL1623 11 0.011 0.108
AL2287 - 0.009 0.109
AL1145 9 0.029 0.11
AL1142 9 0.01 0.11
AL2325 - 0.007 0.111
AL1141 9 0.007 0.111
AL2323 - 0.006 0.113
AL1612 11 0.009 0.117
AL1614 11 0.009 0.117
AL1457 10 0.006 0.118
AL355 3 0.016 0.121
AL1458 10 0.005 0.121
AL737 6 0.008 0.123
AL1132 9 0.007 0.123
AL2012 Scaffold 0.022 0.125
AL2328 - 0.011 0.129
AL779 7 0.017 0.132
AL1054 8 0.01 0.133
AL1130 9 0.003 0.136 2.53
AL1652 11 0.038 0.137
AL251 2 0.047 0.143
AL2326 - 0.009 0.144
AL1775 12 0.004 0.147 3.88
AL59 1 0.018 0.153
AL1452 10 0.009 0.153
AL506 5 0.003 0.154 2.58
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Cizelge 4.12. Devam

Genel Linear Model Karnisik Linear Model
Markér | Kromozom (GLM) (MLM)
p r2 LOD p r2 LOD
AL2289 - 0.013 0.157 2.85
AL518 5 0.001 0.158
AL1217 9 0.031 0.163
AL519 5 0.001 0.164
AL523 5 0.001 0.164 2.96
AL798 7 0.019 0.166
AL640 6 0.034 0.174
AL2066 - 0.013 0.218
AL2310 - 0.008 0.264
AL804 7 0.014 0.282 3.37
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Sekil 4.30. GLM yontemine gore elde edilen yaprak doken patotipe dayaniklilik/tolerantlik
ile iliskili markdrlere ait Menhatton plot grafigi
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Sekil 4.31. MLLM yontemine gore elde edilen yaprak doken patotipe dayaniklilik/tolerantlik
ile iliskili markdrlere ait Menhatton plot grafigi

75




4.3.2.3. Baglanti Haritalamas1 ve Iliskilendirme Haritalamas: ile Belirlenen

Markorlerin Karsilastirilmasi

Verticillium solgunluk hastaligina dayaniklilikla/tolerantlikla iligkili yaprak
dokmeyen ve yaprak doken patotipi ile linkage ve ilskilendirme haritalamasi iglemi iki
farkl1 program iizerinden yapilmistir. Baglant1 haritalamas: ve iliskilendirme haritalamas:
programlar1 ile yapilmistir. Her iki program ile farkli kromozomlar {izerinde Onemli
bulunan birgok markorler elde edilmistir. Bu programlarla yapilan haritalama caligmasi
sonucu 6 farkli kromozomda (Kromozom 1., 2., 4., 8., 11., 12.), 5 adedi yaprak dékmeyen,
9 adedi yaprak doken patotip olmak {izere toplam 14 adet QTL (qVvd11-AL53, qVvdll-
AL56, qVvd11-AL210, qVvd11-AL228, qVpydv6-AL383, qVpydv6-AL929, qVpydve-AL931,
qVpydv6-AL1612, qVpydv6-AL1614, qVpydv6-AL1615, qVpydv6-AL1775, qVpydve-
AL1790, qVpydv6-AL1796, qVpydv6-AL1799) belirlenmistir (Cizelge 4.13).

Cizelge 4.13. WinQTLCart ve TASSEL programinda ortak ¢ikan markdrler

WinQTLCart TASSEL

Tek Markor Analizi GLM MLM
QTL Kromozom | p r? p r? p r?
qVvd11-AL53 1 0.006 0.06 | 0.003 0.1 0.004 0.1
qVvd11-AL56 2 0.09 0 0.0001 0.16
qVvd11-AL210 2 0.001 0.09 | 0.04 0.13
qVd11-AL210 2 0.001 0.09 | 0.005 0.12
qVvd11-AL228 2 0.009 0.07 | 0.03 0.14 0.04 0.11
qVpydv6-AL383 | 4 0.008 0.01 0.02 0.11
qVpydv6-AL929 | 8 0.008 0.07 | 0.02 0.12
qVpydv6-AL931 | 8 0.002 0.09 | 0.01 0.1
qVpydv6-AL1612 | 11 0.001 0.1 | 0.008 0.12
qVpydv6-AL1614 | 11 0.001 0.1 | 0.008 0.12
qVpydv6-AL1615 | 11 0.001 0.1 |0.01 0.1
qVpydv6-AL1775 | 12 0 0.14 0.004 0.15
qVpydv6-AL1790 | 12 0.005 0.09 | 0.04 0.14
qVpydv6-AL1796 | 12 0.001 0.1 | 0.002 0.13
qVpydv6-AL1799 | 12 0.001 0.09 | 0.007 0.11 0.009 0.11

Her iki program ve yontemlerle yapilan analizler de qVvd11-AL-53 (kromozom 1),
gVvd11-210 (kromozom 2) ve qVpydv6-AL1799 (kromozom 12) ortak olarak
belirlenmistir. Ortak olarak belirlenen bu markérlerin Verticillium solgunluk hastaligi ile

iliskili kuvvetli markorler oldugu sdylenebilirler.
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Verticillium solgunlugu ile iligkili bulunan bu QTL’lerin dayaniklilik/tolerantlik
dogrulamas1 yapildiktan sonra markor destekli seleksiyonda kullanilmasi 1slah agisindan
onemli bir adim olacaktir. Bu sayede 1slah materyalleri arasinda dayaniklilik/tolerantlik ile
iliskili QTL’in olup olmamas1 ile genotipik secimle beraber ve fenotipik se¢im de
yapilarak, 1slah acisindan daha hizli sonug¢ alip zaman ve maliyet agisindan kazanim

saglayacaktir (Lande ve Thompson, 1990; Walsh, 2005; Cooper ve ark., 2007).
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5. SONUC VE ONERILER

Verticillium solgunluk hastaligi pamukta tiretimi sinirlayan ve yikici etkiye sahip
olan en 6nemli faktorlerden birisidir. Giiniimiizde hastaliga kars1 etkin ve ekonomik bir
kimyasal miicadele bulunmamakla beraber su ana kadar ki en etkili yontem bu hastaliga
kars1 dayanikli/tolerant cesitlerin kullanilmasidir. Hastaliga karst gelistirilen ¢esitlerin
zamanla dayanikliliginin kirtlmasi sebebiyle hastalia dayanikli g¢esit gelistirme 1slah
programlarinin siirekli olarak devam etmesi énem arz etmektedir. Ulkemizde bu hastaligin
yaprak dokmeyen ve yaprak doken olmak iizere farkli bolgelerde etkili olan iki patotipi
mevcuttur. Bu patotiplerden en tahripkar ve viriilensligi digerine goére daha fazla olan

yaprak doken patotipidir.

Calismada, Is8 x Orgosto 644 genotipleri melezleme de kullanilmis ve 112 adet saf
hat (Fe; RIL) elde edilmis ve bu saf hatlar Verticillium solgunluguna kars1 reaksiyonlari
belirlenmistir. Fenotipleme sonrasi yapilan se¢im ile 92 adet kendilenmis saf hat ve iki
ebeveyn de Sekanslama Yoluyla Genotipleme yontemi kullanilarak 2734 SNP markorii
elde edilmistir. Bu SNP markoériinii analiz etmeden 6nce en kiigiik allel frekansi1 (MAF)
<0.5 olarak filtrelendikten sonra 1878 SNP markori elde edilmistir. Elde edilen markorler
ile TASSEL programinda genel linear model ve karisik linear model yontemleri
kullanilarak incelenen Ozellikler ile iligkili markorleri belirleme caligmalar1 yapilmistir.
WinQTLCart programi ile Tek Markor Analiz ve Composit Interval Haritalama yapilarak

incelenen ozelliklerle iligkili QTL belirleme ¢alismasi yapilmistir.

Yaprak dokmeyen patotipi ile iklim odasi hastalik testlemesinde fenotipik analizler
sonucunda; ebeveyn olarak kullanilan is 8 (1.12) tolerant iken Orgosto 644 (2.57) orta
derecede tolerant olarak belirlenmistir. Saf hatlarin duyarli olan kontrol ¢esitlerinden daha
tolerant oldugu belirlenirken; dayanikli kontrol Giza 45 (0.89) ¢esidine daha yakin olan
M6-163, M6-164 hatlar tolerant olarak belirlenirken, tolerant kontrol Carmen (1.12)
cesidinden M6-136, M6-138, M6-155, M6-186, M6-188, M6-189, M6-199, M6-207

hatlarinin daha tolerant oldugu bulunmustur.

Yaprak doken patotip ile iklim odasinda hastalik testlemesi fenotipik analizler
sonucunda Is 8 ebeveyni (2.72) hastalik siddeti ile orta derecede tolerant olarak
belirlenirken, Orgosto 644 ebeveyni (3.59) hastalik siddeti ile duyarli bulunmustur. Saf
hatlarin duyarli kontrol ¢esitleri Acala SJ2 ve Cukurova 1518’in, 18 adet hattan daha
duyarli oldugu belirlenmistir.
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M6-173 ve M6-180 hatlar1 (4.38) hastalik siddeti ile en duyarli hatlar olarak belirlenmistir.
Dayanikli kontrol Giza 45 (1.14) gesidinden daha dayanikli hat bulunmazken, tolerant
kontrol Carmen (2.05) ¢esidinden M6-156 ve MG6-70 hatlar1 daha tolerant olarak

belirlenmistir.

Iklim odas1 hastalik testlemesi sonucu her iki patotipe kars1 tolerant olan saf hatlar
sirastyla M6-21, M6-22, M6-39, M6-70, M6-148, M6-156, M6-195 1slah agisindan da

onemli bulunan hatlardir.

Baglant1 haritalamasi sonucu yaprak dokmeyen patotip ile iligkili tek markdr analizi
sonucu 35 adet QTL belirlenmistir. Elde edilen QTL’lerden 12 adedi yaprak dokmeyen
patotipe kars1 hassaslik ile iligkili bulunurken digerleri dayaniklilik/tolerantlik ile iliskili
bulunmustur. Belirlenen bu QTL’ler 1., 5., 6., 7., 9., 10., 12., 13. kromozomlar {izerinde

oldugu belirlenmistir.

Baglant1 haritalamas1 sonucu yaprak doken patotip ile iligkili tek markor analizi
sonucu 42 adet QTL belirlemistir. Bu QTL’lerden 24 adedi yaprak doken patotipine kars1
hassaslik ile ilisikili bulunurken, diger QTL’ler dayaniklilik/tolerantlik iliskili olarak
belirlenmistir. Onemli bulunan markérler pamuk genomunda 2., 3., 4., 5., 7., 8., 9., 10.,

11.,12., 13. kromozom iizerinde oldugu belirlenmistir.

Baglant1 haritalamast Composit Interval Hatitalama analizine gore yaprak
dokmeyen patotipi ile iliskili 5. ve 10. kromozomlar iizerinde 3 adet onemli QTL
belirlenmistir. Bu QTL’lerin fenotipik varyanst % 14, % 9 ve % 8 agikladigi ve LOD

degerlerinin ise 4.6, 3.1 ve 2.2 oldugu saptanmustir.

Baglant1 haritalamas1 Composit Interval Hatitalama analizine gore yaprak doken
patotip ile iligkili olarak 5., 6., 7., 11., ve 12. kromozomlar1 iizerinde 5 adet QTL
belirlenmistir. Onemli olarak belirlenen bu QTL’lerin fenotipik varyanst % 24, % 36, %
10, % 11, % 10 olarak agikladigi, LOD degerlerinin ise 3.96, 3.5, 2.54, 2.92 ve 3.42
oldugu belirlenmistir.

Iliskilendirme haritalamasinda kullanilmak {izere Q matriks verileri STRUCTURE
programindan elde edilmistir. Kullanilan genotipler arasinda Delta K degeri 2 olarak

bulunmustur.

Iliskilendirme analizlerinde tiim markédrler MAF <0.05 filtresinden gegirilerek 1878
adet SNP markorii elde edilmis ve GLM ve MLM yontemleri kullanilarak ilskilendieme

haritalamas1 yapilmistir.
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Markorler arasi1 1761154 karsilagtirma sonucu yapilan baglanti esitsizliginde kullanilan
markorlerin %0.64°1 p<0.05, % 0,28 p<0.01 ve % 0.17’si p<0.001 6nem diizeyinde 6nemli
ciktig1 belirlenmistir. Analiz edilen markérlerin % 0.95°1 12>0.1 ve % 0.41°i 12> 0.02’den
biiylik bulunmustur. Bu sonuglar dogrultusunda kullanilan markérlerin % 0.95°1 8-10

cM’un altinda oldugu ve % 0.41°1 6-8 cM’luk mesafede oldugu belirlenmistir.

Ilskilendirme analizi sonucu yaprak dékmeyen patotip ile ilsikili olarak p<0.001 ve
p<0.05 araliginda Genel linear modelde28 adet QTL, Karisik linear modelde 27 adet QTL
belirlenmis olup,r? degerleri 0.1 ile 0.24 arasinda degistigi belirlenmistir. Yaprak
dokmeyen patotiple ilsikili hem GLM hemde MLM ile ilskili 15 adet QTL ortak olarak
belirlenmistir. Bu QTL’ler pamuk genomunda 1., 2., 4., 6., 7., 8., 9., 10., 11., 13.

kromozomlar iizerinde oldugu belirlenmistir.

Ilskilendirme analizi sonucu yaprak doken patotip ile iliskili p<0.001 ve p<0.05
araligindagenel linear modelde 34 adet QTL, karisik linear modelde 64 adet QTL
belirlenmis olup,r? degerleri 0.1 ile 0.36 arasinda degistigi belirlenmistir. Analiz sonucu
hem GLM hemde MLM yontemine gore yaprak doken patotiple iligkili 17 adet QTL ortak
bulunmustur. Belirlenen bu QTL’ler pamuk genomu iizerinde 1., 2., 5., 7., 8., 9., 10., 12,

ve 13. kromozomlar {izerinde oldugu belirlenmistir.

Calismada iliskilendirme analizlerinde kullanilan TASSEL programi ve baglanti
haritalamasinda kullanilan WinQTLCart programi ile farkli yontemlerle SNP markdrleri
analiz edilerek farkli kromozomlar {izerinde bircok QTL belirlenmistir. Her iki program ile

de 6nemli ¢ikan QTL’ler ortak olarak belirlenmistir.

Yapilan ¢alismalarin sonucu olarak, fenotipik analizler sonucu hastaligin her iki
patotipine karsi tolerant olan saf hatlarin 1slah programlarinin devam ettiririlmesi,
Verticillium solgunluk hastaligi ile iligkili bulunan QTL’lerin dogrulamasinin yapilmasi ve
daha sonra yapilacak olan markor destekli seleksiyon (MAS) 1slah caligmalarinda
kullanilabilecegi diislintilmektedir. Ayrica, Onemli bulunan hatlarin bodlge verim

denemelerine tabi tutularak tescil asamasina getirilmesi diistiniilmektedir.
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EKLER

Ek 1. Haritalama ¢alismasinda kullanilan SNP markorlerinin sekanslari

Markér | SNP Krm | bp Markér Sekansi

AL1 20:G>T | Krml | 125558 | TGCAGGAATATTATGTAAAGGTTTTCCAGAAAGAACCATCTGTCAAGACAATGATAGGTGAAATTTACA
AL2 39:A>G | Krml | 784916 | TGCAGCAGTTTCAGCCATGTAGCTAGTAAACAAAGGTGGATACCTTCTTCGTCGGATATATATATAAGA
AL3 67:C>G | Krml | 1348630 | TGCAGAACCAGAAAAGTGAGACTCGAATAAAAATCAGTAAAAGAGTGATTATGATTTTCTTTTCAAGCA
AL4 23:A>G | Krml | 1482867 | TGCAGCTGCATTAATGAAAGAAAATCGTCTGAGTGCTGTTATTGTTGGAGCAGATCGTGTAGCAGCAAA
AL5 5:G>A | Krml | 1783949 | TGCAGGTTTTGGATTATATCTATTCCTTTTATCAGGTACTAGAGTTATCGATGTTACAGATCGGAAGAG
AL6 55:A>T | Krml | 1822869 | TGCAGGGGACCTGCTAACTTCGACCACTTACCTTTACTAACCGTGCACGAAGGGAATTTTCAAAGTCAC
AL7 37:T>A | Krml | 2131816 | TGCAGGATGAAGGACCAGCAGGCTGTGCCACTGCCACTGGCAGTGCCACCACCAAAGTCATCACTTTAT
AL8 39:G>T | Krml | 2165700 | TGCAGCTCGATACGTTCAACTCGATAGAGAAAAGGTATAGTTTTGTGCCGGTGCTCAGAAATTTACAGA
AL9 56:A>G | Krml | 2165700 | TGCAGCTCGATACGTTCAACTCGATAGAGAAAAGGTATATTTTTGTGCCGGTGCTCAGAAATTTACAGA
AL10 66:A>T | Krml | 2165700 | TGCAGCTCGATACGTTCAACTCGATAGAGAAAAGGTATATTTTTGTGCCGGTGCTCAGAAATTTACAGA
AL11 | 49:G>T | Krml | 2165700 | TGCAGCTCGATACGTTCAACTCGATAGAGAAAAGGTATATTTTTGTGCCGGTGCTCAGAAATTTACAGA
AL12 13:G>A | Krm1 | 2165700 | TGCAGCTCGATACGTTCAACTCGATAGAGAAAAGGTATAGTTTTGTGCCGGTGCTCAGAAATTTACAGA
AL13 | 35:C>T | Krml | 2165946 | TGCAGTTGAGCATGCGTCACTTTGAGCACAAGAGCCACAACCTCTTCACATGCAACTCTTACTCATTTG
AL14 | 67:C>A | Krml | 2167553 | TGCAGGGTCAGGCCTGGTCCCAATTTGGTACCTAAAGCATCATGTGACATTTTATGTAAAAAAAAAACA
AL15 66:A>C | Krml | 2167553 | TGCAGGGTCAGGCCTGGTCCCAATTTGGTACCTAAAGCATCATGTGACATTTTATGTAAAAAAAAAAAA
AL16 66:A>T | Krml | 2573205 | TGCAGAAAATTAGACAAGTCAATTTCTAATTGAAGAATTCAGGTAGAGGAAGTGCAACGGAAGGGAACA
AL17 | 31:C>G | Krml | 2577902 | TGCAGATGTATAGTTCTTTGAGTACTCCCTTCAAACTTGCTAGTTGCTATTTGTGGTGCATTACAGATC
AL18 65:G>A | Krml | 2577902 | TGCAGATGTATAGTTCTTTGAGTACTCCCTTGAAACTTGCTAGTTGCTATTTGTGGTGCATTACAGATC
AL19 68:C>T | Krml | 2577902 | TGCAGATGTATAGTTCTTTGAGTACTCCCTTGAAACTTGCTAGTTGCTATTTGTGGTGCATTACAGATC
AL20 67:T>A | Krml | 2577902 | TGCAGATGTATAGTTCTTTGAGTACTCCCTTCAAACTTGCTAGTTGCTATTTGTGGTGCATTACAGATC
AL21 63:C>G | Krml | 2593260 | TGCAGCGGCTGACATACACTCACAAAAACTCTCAGGTTGGTGACTTTTACCATAGCAATCAAACGATAG
AL22 64:G>A | Krml | 2593260 | TGCAGCGGCTGACATACACTCACAAAAACTCTCAGGTTGGTGACTTTTACCATAGCAATCAAAGGATAG
AL23 17:A>T | Krml | 2753608 | TGCAGCATTTTTGAAGGAATAAAATGTGAAGAGTCAAATTGTCGTGTTGCCACGGAGCCGTTTACTTCT
AL24 | 67:A>G | Krml | 2765920 | TGCAGGAGTAAAACTGAAGGATCTGGAAGTATGTCCTTTTGAGCTCTTTGCCTTTACAAAAGCCTAAAC
AL25 16:A>C | Krml | 2765920 | TGCAGGAGTAAAACTGAAGGATCTGGAAGTATGTCCTTTTGAGCTCTTTGCCTTTACAAAAGCCTAAAC
AL26 23:T>A | Krml | 2903917 | TGCAGTCAAATTAAAAGCAAGGTTGGGCTGTCCATGAACTATAAATATAACTTATTGAGCAAAATGAAT
AL27 6:A>T | Krml | 4148082 | TGCAGCAGCTGCTGCAACTGTCGCAATTGTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL28 20:T>C | Krml | 4149330 | TGCAGGTTTGACTATCAATTTTGTACCTAGTCAGGAATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL29 34:G>A | Krml | 4149330 | TGCAGGTTTGACTATCAATTTTGTACCTAGTCAGGAATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL30 | 48:T>C | Krml | 5776252 | TGCAGTAAGTCTCTTTCAATATATTTACTAATTTTTCTCTTCATTGAATCACTAGTTTTCTATTAATCT
AL31 67:G>C | Krml | 5776252 | TGCAGTAAGTCTCTTTCAATATATTTACTAATTTTTCTCTTCATTGAATCACTAGTTTTCTATTAAAGC
AL32 68:T>A | Krml | 6571764 | TGCAGCTCAGGTAATGGTGCTTTGTCCCCGGCATTTGACTATCTGTTCAAAACCTTTTGTTTTACTTCT
AL33 26:T>C | Krml | 6571764 | TGCAGCTCAGGTAATGGTGCTTTGTCTCCGGCATTTGACTGTCTGTTCAAAACCTTTTGTTTTACTTCT
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AL34 | 45:C>A | Krml 6726209 | TGCAGTGATTTACGAGCCAAGAGCATGAGCATGACAATGGATTCTCTATATATATACGGCAGCTTCAAA
AL35 | 67:G>A | Krml 6941390 | TGCAGCGGTGGTCAATATTCTTTCCCATCGTGATGTGACACAGCGTTCTTTCATCCAACATGAGTATGA
AL36 | 62:.T>C | Krml 7034249 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTCTTCTCTAAGGTTCATTGCTTTGAGTTCATTATAAG
AL37 | 14:G>A | Krml 7034249 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTCTTCTCTAAGGTTCATTGCTTTGAGTTCATTATAAG
AL38 | 30:G>A | Krml 7034249 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTCTTCTCTAAGGTTCATTGCTTTGAGTTCATTATAAG
AL39 | 51:.C>T | Krml 7034249 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTCTTCTCTAAGGTTCATTGCTTTGAGTTCATTATAAG
AL40 | 7:.G>C Krml 7243348 | TGCAGTAGTCTTTGAAGAGATAGACGGAAGAATACAAATATGCGGATATAAGAGCAGACGCTTCAAGGA
AL41 | 20:C>T | Krml 7243348 | TGCAGTACTCTTTGAAGAGACAGACGGAAGAAGACAAATATGCGGATATAAGAGCAGACGCTTCAAGAA
AL42 | 61.T>C | Krml 7788735 | TGCAGTGGTTGTGGAAGCATTGAGGATGAATCTTGGCAATTGTTTTGTTGTGGCTGATGGGTCATTTCC
AL43 | 60:T>C | Krml 8079724 | TGCAGTTTGTAAAAGCTGCTGTCTTATGCTGCCACTGGCAATCTCTCTGATCTATTGTGCTATGCAGTT
AL44 | 20:A>C | Krml 8263873 | TGCAGATATAAAGAAGTAAAAACTTCTGTGCCAGGAAAATGAAGTGTGAAAATAAAGAAGACCAATACA
AL45 | 10:C>T | Krml 8359676 | TGCAGACTTACTGATGTTCCATAGGTGAAACCAAAGCAGTCAGGCATTCAACTAGACACTAAGGTAAGG
AL46 | 62:C>G | Krml 8359676 | TGCAGACTTACTGATGTTCCATAGGTGAAACCAAAGTAGTCAGGCATTCAACTAGACACTAACGTAAGG
AL47 | 36:G>A | Krml 8541282 | TGCAGATTTTGAATGCTATGTTTCTTGTTTATACATGTATAGCTTCCCCTATTTTCTATCATTTTTGTC
AL48 | 16:T>C | Krml 11469500 | TGCAGTTTAATACTAGTCCCCCTCTCTTCTTTTTCCTCTTCTATTTTCTCCCGTTCCTTGATAAAATAT
AL49 | 10:G>T | Krml 12033180 | TGCAGAGGCCGCTACTTATGAGGAGCAAAGAGAGCTGGTTGCTGACATGAATAATGACGCCATCTTTCT
AL50 | 29:G>A | Krml 13350525 | TGCAGCATGAGCCAACACTTCCTTTTGAGGTGTCCATTTCACGTCGCAACCTATTTCTCCTACACTCTC
AL51 | 38:A>T | Krml 14305899 | TGCAGTTTGGTGCATTGGCTTTCAGAAAATTCAGGGTCAGGGAATAACAATTTTAGGAGGTATTTTCAT
AL52 | 15:T>C | Krml 14305899 | TGCAGTTTGGTGCATTGGCTTTCAGAAAATTCAGGGTCAGGGAATAACAATTTTAGGAGGTATTTTCAT
AL53 | 43:G>A | Krml 16374738 | TGCAGTTTCAAAGCCAAACCAATGCCTTATCTCTATCTCAAAAGCGCGACCTGGGTCCTGTGCAAGGAA
AL54 | 9:G>A | Krml 16820264 | TGCAGGTGTGGAACGGATCACTCTAGTTAGGATCTACAAGGATATAGGAAGATAATATGCTTGTATATA
AL55 | 51.T>A | Krml 17289270 | TGCAGGCCTATGGCCCAAAGTGCATGCACGAGCATGACAAAACATACCCTTTCAACATCCAACACAGAA
AL56 | 41.T>A | Krml 17493951 | TGCAGATTTATGAAAAGAATCCAGTATCAATGTAGTCTCTATGCTTGAGCCAATTATTAGGTAGAATTA
AL57 | 16:G>A | Krml 17493951 | TGCAGATTTATGAAAAGAATCCAGTATCAATGTAGTCTCTAAGCTTGAGCCAATTATTAGGTAGAATTA
AL58 | 5:A>G | Krml 17768230 | TGCAGAACGCTTTGTTCATCTCTGATTCTATCTCTAATGATAATAAACTTATTAGATGTATGATTCGAC
AL59 | 47:A>C | Krml 17857428 | TGCAGAAGACACAAGTGGCAGGGATGAGCTAACAGTAGGAATTTTCAACATTCTATATGTCCCTGAACA
AL60 | 65:A>G | Krml 18112372 | TGCAGGTTGCTCTTCCTGGTACTTCGTATTCACTTTTGCAGAGATTAGGAGCAGTAATGGTATGCAGCA
AL61 | 25:G>A | Krml 18112372 | TGCAGGTTGCTCTTCCTGGTACTTCGTATTCACTTTTGCAGAGATTAGGAGCAGTAATGGTATGCGGCA
AL62 | 31:G>T | Krml 18318740 | TGCAGTTACATGTAAGACCACTGATAATATTGTTTCTTCTGCTCAAGAGAAGGAGTACCCTGTTGATCC
AL63 | 46:G>T | Krml 18463424 | TGCAGCAATGGAGGTGACGACTAAGCAGAAAATGGTGAGGGTTTTTGATGTTGTTGCTTCCATGGAATT
AL64 | 16:G>A | Krml 18463424 | TGCAGCAATGGAGGTGGCGACTAAGCAGAAAATGATGAGGGTTTTTGATGTTGTTGCTTCCATGGAATT
AL65 | 32:A>G | Krml 18780320 | TGCAGGATCGCTTTTACTCTCGGTATCACGCTACTGTATATGAGTGGAATGAGTTGTCTCGTCTTTTTG
AL66 | 18:C>T | Krml 21616179 | TGCAGGATCCAAAAGTACCGGAGATTCACATATGAGTCTGGTTGAAGCAACTGCCGTTAACTTACAGAT
AL67 | 28:G>A | Krml 23162796 | TGCAGTTTAGTACTAACATGCCTGTGTGGTGAACTAACTACATTGGGAAGCAACAAATATGCACCCCAA
AL68 | 64:C>T | Krml 23162796 | TGCAGTTTAGTACTAACATGCCTGTGTGGTGAACTAACTACATTGGGAAGCAACAAATATGCACCCCAA
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AL69 52.T>C Krml 23163437 TGCAGTACTTTAACTCTCTTATAGTGTACTACATTACATGAAACGTAGTCCATGATTTCCCCTTCGCTC
AL70 65:A>G Krml 23177158 TGCAGAGGCGATTTTTTTTTCTAGGAAATGTGTTGTACCGTAGATCCTTCGACAGAACCAACCTTAGAT
AL71 21:T>C Krml 23177158 TGCAGAGGCGATTTTTTTTTCTAGGAAATGTGTTGTACCGTAGATCCTTCGACAGAACCAACCTTAGAT
AL72 44.1>C Krml 23177158 TGCAGAGGCGATTTTTTGTTCTAGGAAATGTGTTGTACCGTAGATCCTTCGACAGAACCAACCTTACAG
AL73 11:T>C Krml 23177158 TGCAGAGGCGATTTTTTGTTCTAGGAAATGTGTTGTACCGTAGATCCTTCGACAGAACCAACCTTACAG
AL74 22:T>C Krml 23178065 TGCAGAAAGCTTATGCCGGAGATCCAGGAACCAGAAGACTCCCTTCCCTTTTCCAGGATCTCTCACCCG
AL75 27.G>C Krml 23178065 TGCAGAAAGCTTATGCCGGAGATCCAGGAACCAGAAGACTCCCTTCCCTTTTCCAGGATCTCTCACCCG
AL76 271:.A>G Krml 23255709 TGCAGCAGCAGTAGCTGTTGTTCGCTTAAGTGCTACCGTCCTGCTGACATCTACTATTACAGATCGGAA
AL77 55:A>G Krml 23255709 TGCAGCAGCAGTAGCTGTTGTTCGCTTAAGTGCTACCGTCCTGCTGACATCTACTATTACAGATCGGAA
AL78 44:17>C Krml 23255709 TGCAGCAGCAGTAGCTGTTGTTCGCTCAAGTGCTACCGTCCTGCTGACATCTACTATTACAGATCGGAA
AL79 10:G>T Krml 23262591 TGCAGCTCCTGTCCAAGTGAATAATATCGTGTCCAAGTCCTTCCAGCTTGCATCCTTCTTCTGCCATTG
AL80 29:G>T Krml 23262591 TGCAGCTCCTGTCCAAGTGAATAATATCTGGTCCAAGTCCTTCCAGCTTGCATCCTTCTTCTGCCATTG
AL81 30:C>T Krml 23277329 TGCAGGAGATGACCAAACCTCTTCCACCGCCGAACCTCTTTCTGTTGCTCAATCGTCCACTCTAGATGA
AL82 28:G>A Krml 23291535 TGCAGGCGGATGCTAGGGCGCCGTTACTGCTCTCGTACTCGTAGCCGCTCTTCCTACATTGATAGACCT
AL83 21.C>T Krml 23291535 TGCAGGCGGATGCTAGGGCGCCGTTACTGCTCTCGTACTCGTAGCCGCTCTTCCTACATTGATAGACCT
AL84 59:T>C Krml 23291535 TGCAGGCGGATGCTAGGGCGCCGTTACTGCTCTCGTACTCGTAGCCGCTCTTCCTACATTGATAGACCT
AL85 37:.C>G Krml 23291535 TGCAGGCGGATGCTAGGGCGCCGTTACTGCTCTCGTACTCGTAGCCGCTCTTCCTACATTGATAGACCT
ALB6 19:T>C Krml 23297508 TGCAGGCTTAGAGCTTTGCTACCAATGAATTCATTATCATACTCTAATTAGAATGGCTTACAGATCGGA
AL87 22:G>C Krml 23304595 TGCAGCAGAAAGAACGAAAAGCGAAAAGTCAAGGTGCATAGCGGTCTTTTCAAGAATAGGGGAGTACAG
AL88 65:C>T Krml 23342555 TGCAGATCTCAATCTAGCGACGGCACCTGGAACCACACTGCTGCCGCTGCCCTTCGGGCACACCTCCTA
AL89 33:.C>T Krml 23439795 TGCAGAACCTTTCCAAGGCTCCACTTGACAAGGCCAGTCTATTTACAGATCGGAAGAGCGGTTCAGCAG
AL90 36:A>G Krml 23443462 TGCAGACGAATGCGCGACTCCTCCTTCAATTCAAAAAAAAGGCAGTTTTCTTCTTTTCTTGACTTAAAG
AL91 12:T>G Krml 23463470 TGCAGGGTATGTTACACCCCACAAGTTGAGTAGTGCTGAGCCAGGTCTCGTCGAGCCTGTTGAACGGTT
AL92 52.T>C Krml 23520037 TGCAGCTTTCACAGTCCCACTCCTCCTCAGACCAGACTGGGCTGCATTGCCGTACCTTCATACTTCGCC
AL93 44:.C>G Krml 23520037 TGCAGCTTTCACAGTCCCACTCCTCCTCAGACCAGACTGGGCTGCATTGCCGTACCCTCATACCTTCGC
AL94 13:T>G Krml 23536188 TGCAGATAAAGCATAAGCAGGCTCAAGGCCAGGGAGGTATTGGCCATACCATACTAGATTGACTCTTAC
AL95 21.A>T Krml 23546722 TGCAGCTTTCCTTTGTATTGAACGCATGGCGTAGCTAGGTCCTTCAAATCATGTTTGAGCCTATGTTCA
AL96 59:C>T Krml 23652332 TGCAGATCAACGTGTATTCAAAAATGATGGTCTTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL97 62:T>C Krml 23652332 TGCAGATCAACATGTATTCAAAAATTATGGTCCTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL98 27.T>C Krml 23652332 TGCAGATCAACATGTATTCAAAAATTATGGTCCTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL99 9:A>G Krml 23652332 TGCAGATCAACATGTATTCAAAAATTATGGTCCTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL100 | 50:A>G Krml 23652332 TGCAGATCAACATGTATTCAAAAATTATGGTCCTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL101 11:A>G Krml 23652332 TGCAGATCAACATGTATTCAAAAATTATGGTCCTCTTCAATCAGGTTCTCAAACCAATCCAATCAGGGA
AL102 | 49:T>G Krml 23655104 TGCAGAGGGAACGGAACATCTGTAGAAGTCCAGTCACCGAAGCTATCCATGACCCAGAGGAGAAGGTTG
AL103 18:T>C Krml 23655104 TGCAGAGGGAACGGAACATCTGTAGAAGTCCAGTCACCGAAGCTATCCAGGAGCCAGAGGAGAAGGTTG
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AL105 | 5:A>G Krml 23655104 TGCAGAGGGAACGGAACATCTGTAGAAGTCCAGTCACCGAAGCTATCCAGGAGCCAGAGGAGAAGGTTG
AL106 15:A>G Krml 23655104 TGCAGAGGGAACGGAACATCTGTAGAAGTCCAGTCACCGAAGCTATCCAGGAGCCAGAGGAGAAGGTTG
AL107 | 27:A>G Krml 23668484 TGCAGAGCTAAGCCCGGAAGTCACGGAACTCTAATTGCGAAGTTCGTTCTCGATTAGTTATGTGCAGCA
AL108 18:A>G Krml 23668484 TGCAGAGCTAAGCCCGGAAGTCACGGAACTCTAATTGCGAAGTTCGTTCTCGATTAGTTATGTGCAGCA
AL109 | 43:C>T Krml 23680883 TGCAGCCAACAGTCTTTCTTCGGAATTATACTGAACGGGTCGACCCTCCCCTCCCGTTTGTTTTAGAAA
AL110 | 21:G>A Krml 23680883 TGCAGCCAACATTCTTTCTTCGGAATTATACTGAACGGGTCGATCCTCCCCTCCCGTTTGTTTTAGAAA
AL111 | 31:T>C Krml 23680883 TGCAGCCAACATTCTTTCTTCGGAATTATACTGAACGGGTCGATCCTCCCCTCCCGTTTGTTTTAGAAA
AL112 | 5:C>T Krml 23680883 TGCAGCCAACAGTCTTTCTTCGGAATTATACTGAACGGGTCGATCTTCCCCTCCCGTTTGTTTTAGAAA
AL113 | 51:T>C Krml 23680883 TGCAGTTAACAGTCTTTCTTCGGAATTATACTGAACGGGTCGATCCTCCCCTCCCGTTTGTTTTAGAAA
AL114 | 66:A>G Krml 23680883 TGCAGTTAACAGTCTTTCTTCGGAATTATACTGAACGGGTCGATCCTCCCCTCCCGTTTGTTTTAGAAA
AL115 | 60:T>C Krml 23680883 TGCAGTTAACAGTCTTTCTTCGGAATTATACTGAACGGGTCGATCCTCCCCTCCCGTTTGTTTTAGAAA
AL116 | 21:T>G Krml 23680949 TGCAGATGGAGACATTTCTTTTGCCCCCTTCAAAAGGAAATGCGGGCAGGGTTACAGATCGGAAGAGCG
AL117 | 39:A>G Krml 23680949 TGCAGATGGAGACCTTTCTTTGGCCCCCTTCAAAAGGAAATGCGGGCAGGGTTACAGATCGGAAGAGCG
AL118 17:T>C Krml 23742597 TGCAGGTAGCGAAAGTCTGATCAAGTCACTCGTAGTTGACGGGCGAGAGACGAAAGGTGGGAACTTCGG
AL119 | 25:T>C Krml 23742597 TGCAGGTAGCGAAAGTCTGATCAAGTGACTCGTAGTTGACGGGCGAGAGACGAAAGGTGGGAACTCGGA
AL120 | 35:A>G Krml 23808754 TGCAGCTAAGACTGCTTATTCCTTGTTCACATTCAACTTCGTTACCTTACAGATCGGAAGAGCGGTTCA
AL121 | 52:A>T Krml 24608447 TGCAGTTATTGAGAATGCAGTAGAATGCATTTACTGAAACTGATATCAACACATAATAGTAGCTTTTCT
AL122 14:C>A Krml 24887878 TGCAGCTCTTTGGCCCATTTGGCTTGCCCGCAATGCAGCAATCTTTGAGAAGAAATTTTGTTCCATTGA
AL123 | 61:T>C Krml 25333290 TGCAGCATTAGTATTTTGTAGGATGTGCCATGTTGCCCTTGAAGACCAAAGGAATTACTTTTTGCACAT
AL124 | 52:C>G Krml 28149020 TGCAGTCTTGGCTTGTTCTCTTGAACCAGCTGTTGTTGTTGCACCACCAAGGCTGGGTTTTGCTGCTGC
AL125 | 22:T>C Krml 29560398 TGCAGGACTGTGGAGGGAGGTCTGCTTACTGTTCACAAGAAGGAATGAGCCCATCTTCCCCTTTACAGA
AL126 | 23:G>A Krml 29560398 TGCAGGACTGTGGAGGGAGGTCCGCTTACTGTTCACAAGAAGGAATGAGCCCATCTTCCCCTTTACAGA
AL127 | 51:C>T Krml 29933765 TGCAGTTAGAAGTGAAGAAAAATTTTGATGAATAAATGCATAAGTTGCTGTCGAAATCTGCCGCATGAA
AL128 | 68:T>A Krml 32242425 TGCAGATGGGCAATGCTTGGTGCCCTTGGTTGTGTCTTCCCTGAAATTCTTTCAAAGAATGGAGTTAAT
AL129 | 28:A>C Krml 33949275 TGCAGCATGAGCTTTACACAATTGTTGGAAAAAGAGTCCGTTTGTATCATCACATCACATGTATCCCCG
AL130 | 29:A>T Krml 35242180 TGCAGCATTGCCATTTGGAACCATTGTGGAGATTTTTCTCATATGGGCTCTGGTCACATCTCCTTTATT
AL131 10:T>G Krml 36175693 TGCAGTTCTTTTGCCAGGAGAAGATTTCAAGAAAGTTTTCACTGTTATTCCTCGGTTGGATTCATCAAA
AL132 | 33:G>A Krml 39633363 TGCAGAGAGAGAGAGAGAGAGAGAGGAGAAAAAGCCAGCTTTATGTTATGCATCTGTGTGCTTATTGTA
AL133 | 54:T>C Krml 39633429 TGCAGAGAAATTAACCTTATGCTCAGACCTGCTTCTTGTTGTCATATGTGGTGTTTTTACAGATCGGAA
AL134 | 3L.A>T Krml 40488267 TGCAGACTCTGGAAATATCTAGCACAGAACAATTTTTTTGCTTCAGCCATTTACTTCTGGGCCAGTGTG
AL135 | 66:A>G Krml 40594137 TGCAGGTGCAACTGTTGCAGTCGAATGCAAAGATGGGAAAAGCTCAAGGGCAAGCTTTAGGCAACAAGT
AL136 | 28:A>G Krml 42259484 TGCAGCTTCAATGCAAGCTCAAGTCCATACACCACTTCGCTCATTGTTGGCCTTTTACAGATCGGAAGA
AL137 | 48:C>T Krml 42264449 TGCAGGAAAGTGAAATAAATAGAAACGATGCAAATCATGCAAATGACTCATCTTCCATAGATTATCATG
AL138 | 60:T>C Krml 43011928 TGCAGTGAGAAGAAACTTGTATATTTTTGCCTTTGTACTTCGATTCGGACATGCACTCTCTGACATGTT
AL139 13:T>G Krml 43326248 TGCAGGGAATTTTTCTATTCTATCATTGTTTGCTATAGCTGAGCGGGTATGGATTACAGATCGGAAGAG
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AL140 | 60:G>T Krml 44836494 TGCAGAAACTACAGAAAGAACCTGGCGATGTAGATACCTTCAAACAAATAAATTTGGCTTGTTTTTITTT
AL141 | 26:C>G Krml 44836494 TGCAGAAACTACAGAAAGAACCTGGCCATGTAGATACCTTCAAACAAATAAATTTGGTTTGGTTTTTTT
AL142 | 21:A>G Krml 45051162 TGCAGTTTGCCAATACCTGCAATCAGTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL143 | 42:T>C Krml 45051193 TGCAGGAGAAAGGGAAGGAGAGAATCCCATGAAGACCCCTCTTCCTTACATTATAATATTTGGAATGTC
ALl144 | 26:T>C Krml 45560325 TGCAGCAAGCGCCATCTGATGTGCAATGAAGTTAGTTTGCATTTTTTGCACATAACAAAAAGTTCAAGC
AL145 | 66:C>T Krml 45561982 TGCAGGGATTGCCATGTAATAGCACTCGACAACCCCACCAGGATGAACAATCTTTAGAGCTGAGGTCCC
AL146 | 5:T>C Krml 45573350 TGCAGTATTGCAGGTGTTCACACCATCTTTACAATCGTTAGTCAGATAGTTGAATGTTTCGATTTGTTT
AL147 | 52:A>T Krml 45573350 TGCAGCATTGCAGGTGTTCACACCATCTTTACAATCGTTAGTCAGATCGTTGAATGTTTCGATTTGTTT
AL148 | 30:T>A Krml 45573416 TGCAGCCATTTAATCCTTATATCGATGTCGTAAACTTCATTGCAACATTTGGGTATGTTCTAGTTGTAG
AL149 | 36:G>T Krml 45737041 TGCAGAGGTGAAATTTAGGTAATGTAGGAATCTTCAGCAGTTCCAATTTGATGGTGGGGATGGACCGGT
AL150 13:G>A Krml 45901300 TGCAGCTGCTGCCGACATTGACTGGCCTGTTGATGAAGATCTTATACAAGCTTTCTTTACAGATCGGAA
AL151 19:A>T Krml 46553784 TGCAGATTCAAAGGTTCTTATGTAGCGTGCAATCATGGCCTCAAGTGGAAACAATATTCCCCAACTCAC
AL152 18:A>C Krml 46932180 TGCAGCTGAAACCCTCGAAGTATAACCATGAAGACGCAAGAAACTTTTGTAGTAGAAATCATTAACACT
AL153 17:A>C Krml 46938690 TGCAGCACCAAATTTATACCTTCCCGTCCCGAATGACAGCAGTGATCTTGGAATCTTTGTTACATTTGG
AL154 | 48:G>T Krml 46938690 TGCAGCACCAAATTTATACCTTCCCGTCTCGAATGACAGCAGTGATCTGGGAATCTTTGTTACATTTGG
AL155 | 67:T>C Krml 47486566 TGCAGTACTGTTGTGGTGCTTACCCAGAAGTTTGAAGGGTGCTTTGTTTTTTACGTGTAAACTATGTTG
AL156 | 36:A>G Krml 47510566 TGCAGTGTTTTGGTGGTCAGGGAAGGAGTTTGAAGAATGCTTTGTTTTCTTACCGTATTTTATTTTCAC
AL157 | T:G>A Krml 47521340 TGCAGCAGCCATTGTCATTTGACATGGCTTTGTGTCAGTACCGTACCAATATAGTTTCAGATACTATCA
AL158 | 30:A>T Krml 47658241 TGCAGCCAAGTTCCCAAATGAGAAGCCTGGAAACTGTCTATCTGCTGATGATAGAGTGCCAACTGAAAG
AL159 | 9:C>T Krml 47804708 TGCAGTATCCGTTTGCGAGAATTGAAATCAAAATGGTGCTATTTATCTTCTTTATCCATGGCAGATTGC
AL160 | 56:C>T Krml 48092864 TGCAGCTTCAGTAGATTCATGATTTTTCCCAGGTATCGAACACACTGGTACAACAGCATTTACCTTGTT
AL161 | 68:T>C Krml 48092864 TGCAGCTTCAGTAGATTCATGATTTTTCCCAGGTATCGAACACACTGGTACAACAGCATTTACCTTGTT
AL162 | 38:C>A Krml 50692152 TGCAGGTAAGGATTCCTCTGATAATATTTGCAGCTTGACCGGTAAATCTACTGCTTTGAGCCATCCAGA
AL163 | 48:C>A Krml 50739107 TGCAGGCTTCAGCATCTATTCTGATAGCAGACACAAACAAATGGAGGGCAAAGATTACATAAGGTTTCT
AL164 | 67:T>C Krml 50739107 TGCAGGCTTCAGCATCTATTCTGATAGCAGACACAAACAAATGGAGGGAAAAGATTACATAAGGTTTTT
AL165 | 68:G>A Krml 50973883 TGCAGCATGATTTCCAACTTGGAGAGCACAATCTACCACACAAAAGGCATAATGCAGGTTCAACAAGCG
AL166 | 63:A>G Krml 51059554 TGCAGAGGCTCAACAAACCAAAAGGAAACCGACCATTGATCAAGAATTCGAGCAGTACTTTTCAATGCT
AL167 | 30:T>G Krml 51059554 TGCAGAGGCTCAACAAACCAAAAGGAAACCTACCATTGATCAAGAATTCGAGCAGTACTTTTCGATGCT
AL168 | 24:G>A Krml 52315770 TGCAGAGACAAGCCGTTTCGACATGGTATTTCTTTCTTCTACTTTGGTTGCCCTGTTTGTTTCAGATTA
AL169 | 33:C>A Krml 52488674 TGCAGTTAGCTGGGTAAGCTTTTATTTTAGTTGCAGAATTCATACTGAATGTGTGTTCCAAATCATACT
AL170 15:C>G Krml 52554186 TGCAGCTGTCCACACCTCTCTCTCTATCTCTTATGTGTCCACGTCTGGTTTGTTTCTTTTCGGTTTTGG
AL171 | 46:C>T Krml 52599030 TGCAGCAGCAATTATTAGTTTTATGTTATCTTTGATCTTGGTGTAGCAAGAATCTCTTGGAAAATATTT
AL172 | 32:G>C Krml 52851269 TGCAGGCAAAACCAGGTTGAGTTCCTGGTCTAGCCCAAAAAATAGACAAGGCAAGTGATATGCATTAGA
AL173 | 36:A>T Krml 53030506 TGCAGATTTTAGTTTATCAAGGGACAGATTAGGCATATTTTGTGACAAGTTGCTTGCAGATCCTTCCCG
AL174 | 13:A>G Krml 53554654 TGCAGAGAAAATAATGGCGATAAGCTTCATGGTGTTGATGGTGATGGCTTTGCTAGCAACTCAAGTGCG
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AL175 | 42:T>G Krml 53554654 TGCAGAGAAAATAATGGCGATAAGCTTCATGGTGTTGATGGTTATGGCTCTGCTAGCAACTCAAGTGCG
AL176 17:C>A Krml 53564382 TGCAGATTCAATACCTGCAAAAAATGTAGTATGGAAGAAGGATCAAAGTACCCAAAGCATTGAAATAAG
AL177 | T:A>G Krml 53576262 TGCAGACATTGCGCGGGCGAAAAACCAACAAACAATCAGCTGGGAATGGAAGAGGTAGAGGTGGTGGGG
AL178 | 51.G>T Krml 53666234 TGCAGCGGACGGATTTGTTGTCCAAACCGGAGATCCTGAAGGTCCAGCGGAGGGCTTTATTGATCCTAG
AL179 | 46:G>C Krml 53833786 TGCAGCAATTCAGTTCAATCTATTGTGTGGAACAAAGCTAAAGTTTGTGGCTTGGAGTTGTGGCATGAG
AL180 | 8:A>T Krml 53833786 TGCAGCAAAACAGTTCAATCTATTGTGTGGAACAAAGCTAAAGTTTCTGGCTTGGTGTTGTGGCATGAG
AL181 | 5:T>C Krml 54076077 TGCAGTAGTTGCTATCTTTCCTATCTCAGATGGGCACCTGCAAAGTACAAAAAATATATATTACAGATC
AL182 | 64:A>C Krml 54076077 TGCAGCAGTTGCTATCTTTCCTATCTCAGATGGGCACCTGCAAAGTACAAAAAATATATATTACAGATC
AL183 | 66:A>T Krml 54076077 TGCAGCAGTTGCTATCTTTCCTATCTCAGATGGGCACCTGCAAAGTACAAAAAATATATATTACAGATC
AL184 | 36:G>T Krml 54513605 TGCAGGATTCCAGTGGCTTCTTGCATTCCTTTCCAAGGAAGGAAAGATAATCGGAAGTATAACATTACG
AL185 14:C>T Krml 55438163 TGCAGCCTACTGCCCGTCTTCCCATTTTCCTAAAAATAATCCTGCTTGCACATGAGTCTTACTTCCCAA
AL186 | 51:A>G Krm2 1359548 TGCAGCATCCATACAAACACTTTGAGTGCAAGCTGATGGGAGAGACAGAGCAGAAAAAAACTAGTGTAA
AL187 | 20:G>A Krm2 499481 TGCAGGTGATAAACAAGGATGAACTGGAATTTACTTTAGTAACAATCATTTTGCTAAAGTTATACCGCC
AL188 | 67:C>A Krm2 510342 TGCAGTTTTTGCTTTGATGATAGTCCTAATTTGCAGCAATGGATTGATTGTTTACGTGTTTTTTTTACA
AL189 | 65:G>A Krm2 510408 TGCAGAAAAATTAATCATAGTGGAAACATTACAGCGAGTCGAGTACAATCAATAACTGCTACAAGGTTG
AL190 | 33:C>T Krm2 659219 TGCAGATGTCTTTGTACTGCATATATCTGTTATCCAAAAACTGAACCGTCTATTGTGTTATGCAGGGCT
AL191 | 8:T>C Krm2 659219 TGCAGATGTCTTTGTACTGCATATATCTGTTATTCAAAAACTGAACCGTCTATTGTGTTATGCAGGGCT
AL192 | 31:C>A Krm2 1360181 TGCAGTCGCCTCCACTCTTTCCTGTAGTTTGCAGAACAAGTTGGGATGAAATGTTGCAAAATTATAATG
AL193 | 64:G>T Krm2 1364141 TGCAGACATGGTCAGTGCCAACACGGACAGGATATCGGCCAAGTATTTCTGCAAACAAGTGAAGGTAAA
AL194 | 22:A>G Krm2 2073745 TGCAGCATTAGCATTGGACCATAGGAATTACTTTTGGCGCCTTATGATTTGGATTCTTTTCGTTTCATG
AL195 14:G>A Krm2 2219228 TGCAGTAGAAGCTCGTAGCCATGGCGGAGCAACGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL196 | 21:C>T Krm2 2221719 TGCAGGTCAGCTTACCTGATACCGGGGACGCAACTATTTCCACAATGAATCAAATGTACGCCATCATGG
AL197 | 30:T>G Krm2 2469168 TGCAGAGGTACTCGGAATTTTGTTTCGCCATTGTGCATTGGGCCCGAAACAGAGAGTTTTCATGCCTTT
AL198 | 51:G>A Krm2 2469168 TGCAGAGGTACTCGGAATTTTGTTTCGCCAGTGTGCATTGGGCCCGAAACAGAGAGTTTTCATGCCTTT
AL199 | 54:C>T Krm2 2569584 TGCAGTTTGGCACTGCTTCACACACTATAACAGCATCAAAATCCATCAAAGACTCTGATGTTGTATTAC
AL200 | 68:C>A Krm2 2569584 TGCAGTTTGGCACTGCTTCACACACTATAACAGCATCAAAATCCATCAAAGACTCTGATGTTGTATTAC
AL201 | 57:A>G Krm2 3071716 TGCAGCCATAGAATGAAAACCCCAACCCCACAAGGAAAAATAAAAAAGAAAACAATCAGAGGAAAATGG
AL202 | 54:T>C Krm2 3086072 TGCAGCTGTCTGAACCCCGGCCTGTTCTTTCTTCTTTACTTGTTCCTCGTAAAATCGGCTTCTCAGCCT
AL203 | 60:T>C Krm2 3554250 TGCAGCTTCTTGGGTGGAGGCTTCTGCATAAACACGAATGACATCCTCTGTACCTGATGGTCGTATGAA
AL204 | 46:T>A Krm2 3554250 TGCAGCTTCTTGGGTGGAGGCTTCTGCATAAACACGAATGACATCCTCTGTACCTGATGGCCGTATGAA
AL205 17:T>C Krm2 3557240 TGCAGTACTATCTTCTATAATAAGGTAATAATTGCAGGTCCGTGCTACTCCTGGTCATACAATGGGTTG
AL206 | 28:G>T Krm2 3575622 TGCAGATCCACCATGACAAAGATCTTTGGGGCGACGCCGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL207 13:T>A Krm2 3575622 TGCAGATCCACCATGACAAAGATCTTTGGGGCGACGCCGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL208 18:A>T Krm2 3575622 TGCAGATCCACCATGACAAAGATCTTTGGGGCGACGCCGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL209 | 37:C>T Krm2 3575622 TGCAGATCCACCATGACAAAGATCTTTGGGGCGACGCCGCACGGGAATTTACAGATCGGAAGAGCGGTT
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AL210 19:A>G Krm2 3961254 TGCAGATTATTTAACATTGACTGTGCATGCTAAAACTGATCAGGTATCTATCCTCCCAACACTGTTACT
AL211 | 7:.G>A Krm2 3998643 TGCAGTTGATATTTTGGTTGATAACGTAAAAACCAGAATAAAAAGGGTCACCAGATGAAAAAAGCTTGT
AL212 | 56:A>T Krm2 4185922 TGCAGTCTTCTTTCTTCAAACAATTTCACAGGAACAATACCTGAATCATTCGGCAAATTGAAGAACTTA
AL213 17:G>A Krm2 4185922 TGCAGTCTTCTTTCTTCGAACAATTTCACAGGAACAATACCTGAATCATTCGGCAAATTGAAGAACTTA
AL214 | 44:A>G Krm2 4185922 TGCAGTCTTCTTTCTTCAAACAATTTCACAGGAACAATACCTGAATCATTCGGCAATTTGAAGAACTTA
AL215 | 50:C>A Krm2 4185922 TGCAGTCTTCTTTCTTCAAACAATTTCACAGGAACAATACCTGAATCATTCGGCAATTTGAAGAACTTA
AL216 | 64:G>C Krm2 4212316 TGCAGAGGCAATTGGTAGTGCTACAAATATTATAAGCTTTGTTCTCACCTTGGAATTTCTAAGAGGTCT
AL217 | 44:A>C Krm2 4293724 TGCAGAGGAAGATAAATGTCTCTCCTATTGAATGCTTACCCGATATTACAGATCGGAAGAGCGGTTCAG
AL218 10:G>A Krm2 4594848 TGCAGGTTTTGGAAAATTTTTCTAGTTTCTTTTCCAGGGAAAAAAAAAGGGTGCTCTCTAATGCATATA
AL219 10:G>A Krm2 4594848 TGCAGGTTTTGGAAAATTTTTCTAGTTTCTTTTCCAGGGAAAAAAAAGGGTGCTCTCTAATGCATATAT
AL220 | 6:A>C Krm2 4603446 TGCAGTATTAGACATAGTCCATCTGATTCAGAGTTCTAAACAATTGTAGGCCGTACTAATTACAGATCG
AL221 | 7:C>T Krm2 4603506 TGCAGCTCAAAGGGGGAGTTGAGGTTTTTATCATGCATAAAACAAGGGTTTTTGCTTCTAAGCAAACTG
AL222 16:T>C Krm2 4603909 TGCAGAAATTAGATATTTATCAGTGCCCTAAATTCCTAGAATCACATGCAGCGATAAAATTACCATAAC
AL223 | 42:T>G Krm2 4604804 TGCAGATAAAAGTCCGTGTGAGAAAAAAAATCACTGCCCTCTTAGTGTGAACTTCGATCCCATATTTAT
AL224 | 32.T>C Krm2 4715745 TGCAGGAACAGGCTGCTTTGCTAACTTTGTTATTTGATTCACCATTCTAAAGTAAGGTATTGTTCAGTA
AL225 | 47:T>G Krm2 4715745 TGCAGGAACAGGCTGCTTTGCTAACTTTGTTATTTGATTCACCATTCTAAAGTAAGGTATTGTTCAGTA
AL226 | 63:T>C Krm2 4715745 TGCAGGAACAGGCTGCTTTGCTAACTTTGTTATTTGATTCACCATTCTAAAGTAAGGTATTGTTCAGTA
AL227 14:A>T Krm2 4822313 TGCAGTAAGTCTCGAAATAACTTCGGAGTTCATCGTTCTCTGTGAAAAGCCTCAGAAAGAAATTGAACT
AL228 | 47:A>G Krm2 4822313 TGCAGTAAGTCTCGAAATAACTTCGGAGTTCATCGTTCTCTGTGAAAAGCCTCAGAAAGAAATTGAACT
AL229 | 59:A>G Krm2 4822313 TGCAGTAAGTCTCGTAATAACTTCGGAGTTCATCGTTCTCTGTGAAAAGCCTCAGAAAGAAATTGAACT
AL230 11:T7>C Krm2 5536232 TGCAGTCTACATAGCTGCCATACTGGAATACCTGACCGCAGAAGTCCTAGAACTGGCAGGTAATGCAAG
AL231 10:A>G Krm2 6554356 TGCAGTAACCACACCAAGTGCTATTTTTACCCAAGGCATTGCCACTTCGAGTCTTTTACAGATCGGAAG
AL232 11:T>G Krm2 9434059 TGCAGGCGCTGTTCAAGTTGCAGGAGTTGGTGGAGTTTGCTGGCGATTTGGAGGAGCAGAGGAAGAAAA
AL233 10:G>A Krm2 9454265 TGCAGTGGACGTTGCTCATTCCACTTAGCTTCATTCTTCACATCTTGCTTCAACAAATGTTTTATAATT
AL234 | 57:C>T Krm2 10301811 TGCAGCTGAGCTTTGTCGGTCATGAATCTCTTCAAAGGCTTGTAAATTCTTCTTGCTCAGGCTCCCAAA
AL235 | 35:C>T Krm2 11341562 TGCAGCAATGTTTGTTATTGTCAAGCTTCTGCTCACATATAATCCCAGAACTCAATGGTACATCATTCC
AL236 18:C>T Krm2 11341562 TGCAGCAATGTTTGTTATCGTCAAGCTTCTGCTCACATATAATCCCAGAACTCAATGGTACATCATTCC
AL237 | 20:A>G Krm2 11396104 TGCAGAAAGGGTTAAAAACAAAACCCATAAATGCAATGAAGAATGCAATTTTTGGTCTGTCAAGTACAA
AL238 | 28:G>A Krm2 11396104 TGCAGAAAGGGTTAAAAACAAAACCCATGAATGCAATGAAGAATGCAATTTTTGGTCTGTCAAATACAA
AL239 15:A>C Krm2 11841450 TGCAGAAGCTTCAAAAGCCAAGCTTTCCCACTCAGTTTCACTCTCTTGTTTGTCAATCTTCGAATAAGG
AL240 | 6:G>A Krm2 11863516 TGCAGTGAAGAACCGCAAGTGATTTCTCCTACAAGAGGATTTTCTGCCTCTGTTACTGCCATCAACTCT
AL241 | 37:G>A Krm2 11863516 TGCAGTAAAGAACCGCAAGTGATTTCTCCTACAAGAGGATTTTCTGCCTCTGTTACTGCCATCAACTCT
AL242 | 56:T>G Krm2 11976035 TGCAGCGAAAGACCTGGCAAAAGGAAATGAAACTTTTGGAGCCATTCAGCAGGAAGTTACAATAAAACT
AL243 | 6:T>C Krm2 11983670 TGCAGTTATAAAAGATAGTAAGGATGAGAAAAAGTGTACCTGAACACAACTTGTTTTACAGATCGGAAG
AL244 | T:A>G Krm2 12003505 TGCAGAAATAACAAGTTCATAAATTTGTCTTCAACCAATCACGTAGGAAATATCTTACTAGAAAGTTTG
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AL245 | 32:A>G Krm2 13011469 TGCAGAACATGCACCAAGGGTATCCAACTGAAACTTTAGTACGGTTTCTCAAAGCGAGAGATTGGAATG
AL246 | 5:A>C Krm2 14469208 TGCAGATGGTCTTGAATGCTACTGGAATGCATTTGAGCTGCCTTATACTTTTCCTGCTTCTTACCTTGA
AL247 11:G>A Krm2 14469274 TGCAGTAGCAAGCTGAGTCTCACTCTCAGCTTCAACTGTTTTTCTTTCATTCATTCGCACATCAGTTTC
AL248 | 5:T>C Krm2 14469274 TGCAGTAGCAAGCTGAGTCTCACTCTCAGCTTCAACTGTTTTTCTTTCATTCATTCGCACATCAGTTTC
AL249 | 60:C>T Krm2 16208280 TGCAGCTGACTTAACATCATATCCATGTTTCTTGCATCGTTCAGTCAGGGCCTTCATTAGCTCCTCAAG
AL250 | 5:G>C Krm2 16635465 TGCAGGAGTGCCGGCTCCTGCTGCACTCTTCAGAGCAATCAAGGGGAGAGGTGGAAAAGAAATGGGAGC
AL251 | 24:C>T Krm2 16783815 TGCAGTCACATTAATCCCCCCTTCCATAAGATTTTTTCCTCCATGAATCCAAGCAGAAAAAATAACTGC
AL252 | 53:C>T Krm2 17247639 TGCAGAAGTTGAAAAGCAAAAAAGCAGTCAAATATAATGTTATAGAAAATTGACCAACGGTTTACCTTT
AL253 | 65:C>A Krm2 17247639 TGCAGAAGTTGAAAAGCAAAAAAGCAGTCAAATATAATGTTATAGAAAATTGATCAACGGTTTACCTTT
AL254 | 29:T>A Krm2 19257076 TGCAGATATCTTTCAGTACTGATCCACCCTTTACTGAAGGGCTGAAACCAAAAAGAGTCAAAATCTATG
AL255 | 65:G>T Krm2 19257076 TGCAGATATCTTTCAGTACTGATCCACCCATTACTGAAGGGCTGAAACCAAAAAGAGTCAAAATCGATG
AL256 | 36:G>A Krm2 20122552 TGCAGTAAGAGCCAAAATCTATTATACTATCGAGCAGGTAACTTCATTCAGTAATCCAAGAAGAAGGTA
AL257 | 9:G>A Krm2 20122552 TGCAGTAAGGACCAAAATCTATTATACTATCGAGCAAGTAACTTCATTCAGTAATCCAAGAAGAAGGTA
AL258 | 60:G>A Krm2 20202102 TGCAGTAAATATAAGTATATGCCAAAAGAGGAAACTATGGAATTCATGCTTTTAGTGAAGGATCATTAC
AL259 | 20:T>G Krm2 20202471 TGCAGGTTATTGATTTGTTTTCGGTAAGTCATTTTCTCCACTTGTTTGATTCTTCGTCTAGTGTTCTTT
AL260 | 55:A>G Krm2 20202471 TGCAGGTTATTGATTTGTTTGCGGTAAGTCATTTTCTCCACTTGTTTGATTCTTCATCTTGTGTTCTTT
AL261 | 47:G>A Krm2 20202471 TGCAGGTTATTGATTTGTTTGCGGTAAGTCATTTTCTCCACTTGTTTGATTCTTCGTCTAGTGTTCTTT
AL262 | T:A>G Krm2 25829850 TGCAGGGATTTATCCGTGATGAGCCTTTCGATCCCAAAGGTTGGATGGTTCCTGGTTATAATTGTGGAA
AL263 | 26:G>A Krm2 27392725 TGCAGAGTAACTTGACAACTTCGTTCGAGGTGTTCCCGATCTCCAAAAATCACGAAATTACAGATCGGA
AL264 | 39:T>C Krm2 27392725 TGCAGAGTAACTTGACAACTTCGTTCGAGGTGTTCCCGATCTCCAAAAATCACGAAATTACAGATCGGA
AL265 | 56:T>C Krm2 28330956 TGCAGGCCATGGGTATTCATGTTTCTTCATTTTCCTCATCTTTGCAGCTACAATTATGTCCCTCCTTTT
AL266 | 22:G>A Krm2 31385456 TGCAGATATTTGAGAGTGATTTGTGAAGGTTTTTGATGCAATCATTTGAGCCACTGATTCCAAAAGATC
AL267 | 23:G>C Krm2 38521376 TGCAGCAGCATTGGGTTTTACAAGGTGAAAACCCACATTGCATAAAAATATCAAAGCTTCAGATCTATC
AL268 | 34:A>T Krm2 47222684 TGCAGCAGTGATGTGAGATTGAAAAATCACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGG
AL269 10:T>A Krm2 47222687 TGCAGTGATGTGGATGTGAAAAATCACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL270 17:G>A Krm2 47222687 TGCAGTGATGAGGATGTGAAAAATCACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL271 | 2L:A>G Krm2 47222687 TGCAGTGATGTGGATGTGAAAAATCACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL272 | 22:T>C Krm2 48542914 TGCAGTATTGCTCACCCTTCTTTTTTCTTCATTGCACCAACGGATTTCGTTGGTTGTTTGAACTTGATT
AL273 | 20:T>C Krm2 49187215 TGCAGACTCCAACCTGGTATTAGAACAATATATCAATTCCCTATCACTGGCAAATTATTTGAAAGAGGA
AL274 | 29:T>A Krm2 49187215 TGCAGACTCCAACCTGGTATCAGAACAATTTATCAATTCCCTATCACTGGCAAATTATTTGAGAGGGGA
AL275 | 29:C>T Krm2 49750537 TGCAGCTCCTCTGCTTTCGTCTCCAATTCCCTCATCTCCTCAATTTCTTTACAGATCGGAAGAGCGGTT
AL276 | 64:C>A Krm2 51102664 TGCAGCACAACAAGGAAGCATGAAACAATTTGCTTGTCTATTCAACTTGAAAACAATACACTTACAGAT
AL277 | 23:A>G Krm2 51495659 TGCAGCCCTTATTTTGGCAGTGGAAGGTCGGCATCGGAAAGTGTGTGGGGCCTGGGTTACTGGAATACC
AL278 | 27:C>A Krm2 51595779 TGCAGTATCCTTGTCAGCAAGTAACATCGGGGAAGTCTGTAAATATGTAAGATTATTTCAGTCTTTCAG
AL279 | 46:G>A Krm2 51595779 TGCAGTATCCTTGTCAGCAAGTAACATAGGGGAAGTCTGTAAATATGTAAGATTATTTCAGTCTTTCAG
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AL280 | 27:G>T Krm2 52180518 TGCAGTTGTAAGCATACGGAAGAAAAAGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL281 | 34:T>C Krm2 53959042 TGCAGCCACATGATCAGTTTGTGATATTTGCATCTGATGGGCTGTGGGAGCACCTAAGCAATCAAGAAG
AL282 | 42:T>C Krm2 55630894 TGCAGCATACGAGCTGAAGTAATTGAGAAGCTCTTGATTTCCTATTCCAATCCACTGATGAAATGATAC
AL283 | 27:G>A Krm2 55649008 TGCAGTTTTTTCCACAAATGGTCAATTGTTCAACTAATACTAAATGTTGTCTACCTTGGAAAAGAAGGT
AL284 | 47:G>A Krm2 57402063 TGCAGATGCCCAATGGGTTGCTTTGCAAGAATAGAGTGGGTGAGTGTGAAGGCAGAAAGGACACATTAA
AL285 | 64:C>A Krm2 59077306 TGCAGAGCTTCGATTACATTTATAGGCGGCAGCCATTGGCATTTGCCTAAATTTCCTATGCTTACAGAT
AL286 | 9:G>A Krm2 59171861 TGCAGAGAAGAATGCAACATTTTGATAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL287 19:C>T Krm2 59394914 TGCAGACTTCGAAGCGCAGCATTTTGCCTTGGAGAAAAAGGAAGCTGAGTTTCAGGTCTCCTAAAGTGA
AL288 | 48:G>A Krm2 59394914 TGCAGACTTCGAAGCGCAGCATTTTGCCTTGGAGAAAAAGGAAGCTGAGTTTCAGGTCTCCTAAAGTGA
AL289 11:T7>C Krm2 59533368 TGCAGCTATAGTCCATCAACATCAAAGTTGTGGAAGGACTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL290 | 63:C>T Krm2 60007209 TGCAGTAAAATATTCTAGCTTCGTCTTTACCCCGTCATAATTTTTATAGGTTAGAACTCAAACCTAAAT
AL291 | 27:G>A Krm2 60362851 TGCAGTGGGTCCGAGTTTTGTTCCCAGGCCAATTATGGGAATGGGTGGCAGTGGTGGCTTTGGTGGGAG
AL292 | 62:G>C Krm2 60539409 TGCAGCCAATCCGAGGATTTCGAAGAGATTTTCGTTGCTAAAGATGGTTTACGAAGTAACGCGGCTTTT
AL293 | 22:A>G Krm2 60787595 TGCAGAAATTTGACTTTCTACCATGCTAACCAAAAACCCGTGTTGGTGCTTTTTTTATGCAATAGCTTA
AL294 | 37:A>G Krm2 60797037 TGCAGAATGGTTCATCGCCAAAGGAAGAGTATGAGAAAACAGGTATTGGAAGTGTTGCCATTTTTTGGG
AL295 10:A>T Krm2 60857492 TGCAGAAACTACCTTCTCCACACACCCTTGAGCCGCTCGCTTAGCCTTTCTACGAATCTTTTTCTTTTG
AL296 13:T>C Krm2 60857492 TGCAGAAACTTCCTTCTCCGCACACCCTTGAGCCGCTCGCTTAGCCTTTCTACGAATCTTTTTCTTTTG
AL297 | 22:T>C Krm2 60907897 TGCAGCACTATGAAGGTAATGTTGAGGATCTCTGTCTAGACTTCACAGTTACTGAAGAATCTTTTGGTA
AL298 15:C>T Krm2 60910785 TGCAGGTAAACAACCCGTTGGTGGTAAGGTTGTCACTCCAATCCTCCTTGCTCCCAGTCCATACAGATT
AL299 | 65:G>T Krm2 60910785 TGCAGGTAAACAACCCGTTGGTGGTAAGGTTGTCACTCCAATCCTCCTTGCTCCCAGTCCATACAGATT
AL300 | 49:G>A Krm2 61046667 TGCAGTTGCTTCGTTTTGACTTACTGGTTTAGTCCATGGCTGCTCTCATGTTTTCTTTTCTAGAATGTT
AL301 | 22:A>T Krm2 61046667 TGCAGTTGCTTCGTTTTGACTTACTGGTTTAGTCCATGGCTGCTCTCATATTTTCTTTTCTAGAATGTT
AL302 | 29:T>A Krm2 61538999 TGCAGTAAACTTCATGTAACTAGACTGCTTTTGAATTCATCATCCACATTTACAGATCGGAAGAGCGGT
AL303 | 50:T>G Krm2 62438078 TGCAGCCAAAGAAATGATCAGCCACTTACAATCAAGAGTGAAGCAAAACATTTCCCTCAACTCTCCTCA
AL304 | 14:G>T Krm2 62438078 TGCAGCCAAAGAAAGGATCAGCCACTTACAATCAAGAGTGAAGCAAAACATTTCCCTCAACTCTGCTCA
AL305 10:G>T Krm2 62557932 TGCAGTCACTGGCTCAGATCGCAGAGAATCTAGCAAGCCGCAAATAGCCAGTCTAGTCACTGTATGTTT
AL306 | 53:C>T Krm2 62578914 TGCAGGTACCATCACAATTTCAATACTAAAATTCAATTGTTTGTTGTTATGTTCATTTTATGAAGCTTA
AL307 | 50:G>T Krm2 62578914 TGCAGGTACCATCACAATTTCAATACTAAAATTCAATTGTTTGTTGTTATGTTTATTTTATGAAGCTTA
AL308 | 46:C>G Krm2 62652753 TGCAGGCTTTGATGGTCTATGAATGCTGCATTTTTGCTTTGCCTTCCTCAACAAGGTTGATGTTCTGTA
AL309 | 8:C>T Krm2 62664528 TGCAGTAACCTGGCATGGTGCTTCTTTCCCAGGTGTATTTTTATACTTGTCACTCACTTCTAATATTAC
AL310 | 50:C>T Krm2 62664528 TGCAGTAATCTGGCATGGTGCTTCTTTCCCAGGTGTATTTTTATACTTGTCACTCACTTCTAATATTAC
AL311 | 28:G>A Krm3 92220 TGCAGGCCTTCCAGAAACGTTTGCGTTCGGTGGAAGACCATTGCACACGATCATAGACGCCAGAAGCCA
AL312 | 7:.C>T Krm3 154645 TGCAGATCATAGTCAATGGTTCTATGAGAAAATAGGTCAGACATGAGACGTGGAACCCGCATTGCCATC
AL313 17:G>A Krm3 290091 TGCAGCTTCTAATTGGCGTTTTCTATATGCAGGCTCCAATCTATGTAAGTAAACAAATTGTCTTGGAAG
AL314 | 27:T>C Krm3 316210 TGCAGTTAAGACTTCTGAAACTGGGTATATACAGAGGCGACTTGTGAAGGCAATGGAGGATATCATGGT
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AL315 | 24:A>G Krm3 1087954 TGCAGTTTCAAGGACCTAACATGCAAATTTTCCATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL316 | 62.A>G Krm3 1093289 TGCAGTTACTGAGATCGCTAAGATGTCCGTACAATATGTGGATCTTGATCCTCCTCCTATCCAATCAAC
AL317 | 35:G>A Krm3 1174092 TGCAGTAGGATCAACTAATTAGTTGATCAAAAACTGCACCCAGTTCTGTAATCGTCTACTTGCATATTT
AL318 | 22:T>C Krm3 1174092 TGCAGTAGGATCAACTAATTAGTTGATCAAAAACTACACCCAATTTTGTAATAGTCTACTTGCATATTA
AL319 14:C>A Krm3 1174092 TGCAGTAGGATCAACTAATTAGTTGATCAAAAACTACACCCAATTTTGTAATAGTCTACTTGCATATTA
AL320 | 51:C>A Krm3 1421071 TGCAGAGATATAGTGTTGGTGGGAGACAATGAAAGTCCCTTGCAGGTGGAGCCAGTATCGGTAATTGAG
AL321 10:G>A Krm3 1542127 TGCAGCAGTTGATGCAAAACTTGGAATATGACTAGGTGTTAGAATATACCATATCACATGTGCAAATTG
AL322 | 22:G>T Krm3 1542127 TGCAGCAGTTGATGCAAAACTTGGAATATGACTAGGTGTTAGAATATACCATATCACATGTGCAAATTG
AL323 | 24 T>A Krm3 1542193 TGCAGTTTTCTCATTTGCTTTGCTTCTTTGGATTCTCTCCATTTATTTATTTGTTTTGACGTGAAGTTG
AL324 | 50:T>C Krm3 1624233 TGCAGATTCTCCTCGGTTGCAATATCAGCTGTTGATGCTGCGCCCGTCAATGAGTCATCCTATTCAAAC
AL325 | 38:C>T Krm3 2400806 TGCAGCAACACAAGTTATGTGTACGATAATTATAAATTCGAATCTAATTTATATGTATTGAGAGATGGT
AL326 | 42.A>C Krm3 2975599 TGCAGCTTGTAGGCACCAACACACACGAGCCTTGGCTCGTGGAGTTACGAACTGGCCCGGGCTTGATTG
AL327 | 41.A>G Krm3 3539463 TGCAGTTGAAACTAGCCAAAAGGAAAAGCAATCAGAAATTGACATTGCATTTTTTTTCCATTTTATAAC
AL328 | 47:C>T Krm3 4347643 TGCAGCTAATAGAGATGAGGTTACTTGAGTACTTGGTGTTAGAAGCACTATTGAACAAGAAAAGTATAT
AL329 | 27:T>C Krm3 4739824 TGCAGCAAAACAAGCTTTTAGCGGCATTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
AL330 | 27:C>A Krm3 5660108 TGCAGTCCATTCCCCTGCAAAAAAAACCCCACTTTGAAATTCATTCCTACTACATTTGCATATAGCTAA
AL331 15:A>T Krm3 6327542 TGCAGTTTCTTCAATAGCTCAAACTACTATCATAACCATGCAGGATGTTCTTGGGTTGGACAGTTCTGC
AL332 | 61:C>T Krm3 6732374 TGCAGAAGGCAGTGTACATGCTCCGACTCACCTCGTCCAGGCGCGTAGCATCGGATTTCCTCTTCTTCG
AL333 | 40:A>T Krm3 11485000 TGCAGTAACTTATAATACTCTCACAATGTAGGTAAAAAAAAATATATTCTTACAGATCGGAAGAGCGGT
AL334 | 43:G>A Krm3 17576237 TGCAGTCGTCTTACAGGAAAAAAAGGGCAACTGAGTGAGTGCAGAAACGAAAAGTTGAAAATCCCCAAA
AL335 | 9:A>G Krm3 17721428 TGCAGCGTTAAGCTAATGGTTATAGTTGAGGGAAGAAAAGATTACACCCTTACAGATCGGAAGAGCGGT
AL336 17:.C>T Krm3 19130268 TGCAGGGATCCACCTACCGATCATTAGATTTGAAATAAAGCTGTGATATCCTTCCATAATAAAAAAAAA
AL337 | 33:T>C Krm3 31858007 TGCAGCTACCCAAGTGGAACCAAGTGCGACTGCTTTTACTTCTTCACCTTCAAACCGCATGTACCACTG
AL338 | 37:T>C Krm3 32682801 TGCAGGAATAGGGTAGTTTGGCTGCAGGCATTCTGGGTTGGAATAGTATCTGGAATAGAGGATGTTTGG
AL339 | 64:T>A Krm3 32972028 TGCAGCTTCAAAATGATGGCTATAGTTTGATGATGATTGGTGCATACAAAAATAATTGACTGCATATTC
AL340 | 23:A>T Krm3 34723886 TGCAGAAAGAAATAGGAAGAAGTAGAAGTAGAGCGCTGAGGCCGAACGAACAAAAAGCGCTGAGGCTCC
AL341 13:G>A Krm3 34723886 TGCAGAAAGAAATGGGAAGAAGAAGAAGTAGAGCGCTGAGGCCGAACGAACAAAAAGCGCTGAGGCTCC
AL342 14:T>A Krm3 34833652 TGCAGCTGCTAGTTTGGTAGTTCTGTTATGTAGTTAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL343 | 50:T>C Krm3 37583920 TGCAGAAACAGTCCCAAATTTGGGGGTCTATCAGCTCAATATGCTCTTCTTGAGTATGCGTCTGGTGCT
AL344 | 7:.C>T Krm3 39341548 TGCAGGACTTAGAGAAGGAGGATGTCGGAGATATTGCTGAAACAAAGGCCATCTCCGAAGCAAACGATA
AL345 | 68:T>A Krm3 41336187 TGCAGCTTTAGCACCTCCATGTCCATCAAAAATGCCAAAAATTGCCTGCAATTTATCATTTGAAAACCT
AL346 | 62:C>T Krm3 41723911 TGCAGCAGCAGGCACAGCCTGAGCTTCTTTTCCCATTCCAACGGCTTGAGCGCCCTGAAATTCTCATGG
AL347 | 25:A>C Krm3 41916816 TGCAGAAGAATGTTGGCTTACCTGGACCATATGCACAGAAAATAATAAAGAGCATAACAACCACCAAAA
AL348 | 27:C>G Krm3 41932140 TGCAGCCTCCCTTCTTTTCTCGATACACTAATATTTTTGTTGCATTACATGCCTACATACATATTCATT
AL349 | 35:G>A Krm3 42268271 TGCAGTTTTGAAGTCGTCTCTTATTTATATATAATGTTACTTTCATGTGCCATCCTTCCTTTGATTCTA
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AL350 | 5:A>G Krm3 42485796 TGCAGAGGAGTAAAGTAGAACGCTTGCATTGTTGCCACCTCATCACTTCAATAAGAACATCACCATTCT
AL351 | 50:T>C Krm3 42644002 TGCAGCAAGCCGAATAAAGAAAAGTTGCCTTTGTTTGGCTACAAATGCGGTTTCAGTGGATCAGTGGGC
AL352 | 27:.C>T Krm3 42644002 TGCAGCAAGCCGAATAAAGAAAAGTTGCCTTTGTTTGGCTACAAATGCGGCTTCAGTGGATCAGTGGGC
AL353 | 64:T>C Krm3 42676108 TGCAGGCAGCATGACCAAAAGTAACAGAATGATCCACTTGTTATAATAATCACCTAATTAGTTCTTACA
AL354 | 39:A>G Krm3 42676108 TGCAGGCAGCATGACCAAAAGTAACAGAATGATCCACTTATTATAATAATCACCTAATTAGTTCTTACA
AL355 | 57:C>T Krm3 43535330 TGCAGATCTGGCATTGAACACGAGATCTGATGAACCGACCACGACCACGAACAGACGCACGACCTCCAT
AL356 | 43:G>T Krm3 43698281 TGCAGTAGCTTAGTTTCTCTGATATCAATGGCTCTCCTTTTCAGATTAGTTTTTGTTTTTCTGTTTTGT
AL357 | 52:T>G Krm3 44234732 TGCAGTTCATTCTACAGATGCTAATGGTGTGCATTTTTGTTGCTGAATGCAGTCTGCTAAAGCATTTAC
AL358 | 66:A>G Krm3 45166970 TGCAGAATCGAATTCAATCAAAACCCTAATTTCCCTCAAATTTTCATCATATACTCCCGGTAAAGTATT
AL359 | 34:.G>C Krm3 45166970 TGCAGAATCGAATTCAATCAAAACCCTAATTTCCGTCAAATTTTCATCATATACTCCCGGTAAAGTATT
AL360 15:C>T Krm3 45650895 TGCAGTTCAAATAAACATGGTATAATGTTTCAAGTGCATGCTTGCGTTACAGATCGGAAGAGCGGTTCA
AL361 | 41:C>T Krm3 45747862 TGCAGGTTGAAGTGGATTATAGAGAGCAACTAAAGCAGGCCCCAAGATCTTGTTCGACCATGTCAGCAG
AL362 | 35:C>A Krm4 24493 TGCAGAAAGCATTATCAGCATAACCCTATTGTCAACCTAATTCCCTGATAAGCAGAACCGTGTTTACAG
AL363 | 27:C>T Krm4 159913 TGCAGTCAAATAACCGAAAACCGAGAACGTAACCAAATGAAGATATTGAATTGATAAAAGTGGGAATAA
AL364 | 48:C>T Krm4 317050 TGCAGAAAAAAGAAGAAGCAAATTACATCCCTTTGATTCCCTCTTCTTCTTTTTTTTGTTTACAGATCG
AL365 | 48:T>C Krm4 317051 TGCAGAAAAAAGAAGAAGCAAATTACATCCCTTTGATTCCCTCTTCTTTTTTTTTTGTTTACAGATCGG
AL366 19:C>T Krm4 317110 TGCAGGGACCAAGACCTTGCACCGACGAATAAAGCAATTCATATGATAATTTTGGAACATTACAGATCG
AL367 | 66:T>G Krm4 317110 TGCAGGGACCAAGACCTTGTACCGACGAATAAAGCAATTCATATGATAATTTTGGAACATTACAGATCG
AL368 | 67:C>A Krm4 317110 TGCAGGGACCAAGACCTTGTACCGACGAATAAAGCAATTCATATGATAATTTTGGAACATTACAGATCG
AL369 | 25:A>G Krm4 788884 TGCAGAGTCGAAAAGATGTCGAAGGATCTCTTTTTGTTGTCAAGAGGTAACTTTGAAAGCGATTTTTTT
AL370 | 61:T>C Krm4 1272250 TGCAGCTAAGCTGATCCAATATCGAACCATTCAGCCAATAATCACGCTCTGATCACACAGCTACCATTC
AL371 | 28:C>T Krm4 1519566 TGCAGAGCTGAAATATGCTTTACAAGAGCCTGTTGACAGAATGAGTCCTTTTACAGGTGTCTGCAAATT
AL372 | 44 T>A Krm4 1525950 TGCAGATTTTATTTTGCTTATTTGATCTGTAAAAGATGTGGAATTTTGATTGCCGCTATAAATGTTTAG
AL373 | 40:G>A Krm4 1525950 TGCAGATTTTATTTTGCTTATTTGATCTGTAAAAGATGTGGAATTTTGATTGCCGCTATAAATGTTTAG
AL374 | 24:.C>T Krm4 1992395 TGCAGGAGGTGGCTTTGACAGGGCCGGAGAAGACATTGTGATAGGATTTGTAGACTCAGGAATTTATCC
AL375 | 66:G>A Krm4 2092275 TGCAGTCAAGACTGTTGAACTTGATGCTGCCCTTGGAGGGCGTGCTGTTCAATATCGTGAAGTGCAGGG
AL376 | 56:A>T Krm4 2210049 TGCAGCGTTCTTTTTACAATTACAATAACCAATGTAATTCTTCTCAGCCTCTTATTAGCTTCCATCATC
AL377 | 42:T>C Krm4 2217693 TGCAGGACCTCCCCACATTTACCAAGAACAAAAAAAAAACTTTCTTTTTTGGACTAAAAAAAGGATTTT
AL378 | 23:C>T Krm4 2223095 TGCAGTTTTTGATGTTAGCTTCACGAGACTTTATCATTGAATTTGAACCCCTTTTCTTCTGGCACTTCA
AL379 | 48:A>C Krm4 2223095 TGCAGTATTTGATGTTGGCTTCATGAAATTTTATCATTGAATTTGAACACCTTTTCTTCTGGTACTTTA
AL380 | 61:G>A Krm4 2223095 TGCAGTATTTGATGTTGGCTTCATGAAATTTTATCATTGAATTTGAACACCTTTTCTTCTGGTACTTTA
AL381 19:T>C Krm4 2224199 TGCAGAAATAGCAAAGACATGTTTTCCCGTGAATTATAGGACCTAAATATCAATCGTGATTCAAGCAAG
AL382 | 30:G>A Krm4 2225859 TGCAGTAGTAACATCGGTTGTTGCGGTGTTGTTCTTCATTTTATGCTGTCGTAGAGGTTCAGCATCTAA
AL383 | 23:T>C Krm4 3214884 TGCAGTTTAACAGCACGGCCAAATAAATCAACCAAAGAAGCATAATGTTGATCACCTGGCTCAATTCCA
AL384 | 21:.G>T Krm4 3240073 TGCAGGCACTGAAAACCGAGGGAAGAAAAGTAGATGCCAAGGAGTTTGAGTCAATGCAACAGCTTTCAA

102




Ek 1.Devam

AL385 10:C>A Krm4 3620208 TGCAGTCGGTCCAGATTATTCGGAAGCATGGTGCTAAATTGGGCAGTGGCTCATTCCAAGGTACGACCA
AL386 | 29:T>C Krm4 4213718 TGCAGCCATCTGCAATCAGAACAACAAACTGCTTTAGGCATACATACATGACAGATCACATTAGCATTC
AL387 | 23:C>A Krm4 4213718 TGCAGCCATCTGCAATCAGAACACCAAACTGCTTTAGGCATACATACATGACAGATCACATTGGCATTC
AL388 | 65:G>A Krm4 4362310 TGCAGCTTATCTATTTTCAGCACTGCTGTTGGTATTTCTGCCACACCATTTTAGCACTGATCTCAGGCT
AL389 | 20:T>C Krm4 4362310 TGCAGCTTATCTATTTTCAGTTCTGCTGTTGGTATTTCTGCCACACCATTTTAGCACTGATCTCAAGCT
AL390 | 36:G>A Krm4 4453425 TGCAGTCTATTCTTTAGTTGAAACATGTTGTGTCTTGATCAGTCCTTGGATTTTCTCCCTAACAAAATG
AL391 | 26:C>T Krm4 4654261 TGCAGTGGTTTCATCATCTTCCACCTCTTTTACTTCATTGAGTGGGTTCATAGATTTACAGATCGGAAG
AL392 | 53:A>T Krm4 4727951 TGCAGCAGTTGCCAAGAAAGCACATAAAGAAGGCAGCTCTTTGAAGGTAAAACACATACTTGTGCTTAT
AL393 | 20:C>T Krm4 4814665 TGCAGGTTTTTTTTGTTCTTCGCTAGGGTTATTCTTCATTCAAAGAGAAGGAATAAGATGGTATGTTAA
AL394 | 8:A>T Krm4 5356640 TGCAGTTCATAGGGATAAGTTGATACATAATGATTCCTTTGTTTCTTTAGTTTTCCTATCTAGTTTTTA
AL395 14:G>T Krm4 5838514 TGCAGGTGTGTCATGTTCTTCTGTATGAATGTTCAAATGGTCTTTTTACTCCCTGGCTGAGGGTGGTAT
AL396 | 56:T>C Krm4 5838514 TGCAGGTGTGTCATTTTCTTCTGTATGAATGTTCAAATGGTCTTTTTACTCCCTGGTTGAGGGTGGTAT
AL397 | 59:G>A Krm4 6160850 TGCAGTCACAACCCAACAGGGAACATAAATGGTATTTGATGCAATCGGTCTTGCATCGTGTCCTTTGGA
AL398 17:G>C Krm4 6337582 TGCAGGCATTATCTGGTGAACTGTCCACTTATCAATCTTTGAATCGTAAACTTCAGTGGGGAGTGACCT
AL399 | 28:A>G Krm4 7352449 TGCAGTTTATAAAAATGCGAACAAGGTCAGATATAGAGTCTATATTATAGCCAAGCAGAAAATAGCACA
AL400 | 64:C>A Krm4 7684538 TGCAGGCTGTTCTCTTATGTGGGATTTGTCATCCAAAGAACCAAGTTCAGCCACAAACTGGTTACAGAT
AL401 | 68:T>A Krmé4 7684538 TGCAGGCTGTTCTCTTATGTGGGATTTGTCATCCAAAGAACCAAGTTCAGCCACAAACTGGTTACAGAT
AL402 | 32:C>T Krm4 7687750 TGCAGAACGTAGAACCCTTGCTGCTCCAGCACCCTGCATAAGGCTAGCATGGTGCACTGCATGTCGACC
AL403 15:T>G Krm4 8025677 TGCAGATTTCAGACCTGAAATCATGAATTATCATATATACAATTATAATGGCTCTTTGTAAAATATTAG
AL404 | 32:G>A Krm4 9765180 TGCAGCAATGATGTGAATTTGAAAAATCACTAGAAATAGTAAGAAATGGAATTACAGATCGGAAGAGCG
AL405 | 23:G>A Krm4 11710318 TGCAGCCAAACTACCCTATTCCTGCAACCAACCACTCTTATCCCTGCACCCAAGCACCACCCCTCAGCA
AL406 | 5:T>A Krm4 12108969 TGCAGTAACCCTTTCAAAATCAATTTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL407 | 6:A>C Krm4 17345388 TGCAGCAAAATCTGATTAGCTAAAAGCAATAAGGGATAAAATAGAGCAACCATGACAATAGAGGATTAA
AL408 | 43:T>G Krm4 19236496 TGCAGCAGTTCCAACTTCCAACATATAATATTCAATTATTGCATAGTAATCAATGCCTGGAAATTACAA
AL409 | 42:G>A Krm4 27048333 TGCAGTGGGGTTACTCTGCAGCTTTGAGCATTTTGCGAGCCAGCGCAGCTTCCGAGTTTCATTTTTCAC
AL410 | 38:T>C Krm4 33120155 TGCAGAACCCAACATAATATCAAAAATTGAGTCAAAATTTTGATATATTTTGGCTGGGTTCTCTTCTGA
AL411 | 44:.C>T Krm4 33494210 TGCAGGGCATTAAATGAGGCCAAAATGAATTCTCAACTAGCTCTCACAAATCAGTTTCTTGTGCTTACA
AL412 | 7:T>C Krm4 38557908 TGCAGTTTCTCATCTTCCAAACACCAAAGTCTCTTTCAATTTTACAGATCGGAAGAGCGGTTCAGCAGG
AL413 16:G>T Krm4 38945529 TGCAGTAGTACTGCTGGCTAAATAATGGATTCAGTTCCCCTATTAGTGTTGAAATTGCAGTGCTCCTTC
AL414 | 8:A>T Krm4 39045146 TGCAGCGGAAGCAGACACTCTTCCAGGTACCTGTTATTGATCAACTTTTCTACATATAACCTTTTTATT
AL415 | 51:T>A Krm4 40282639 TGCAGCTCATGTTCTGGAGACGATGCATCTTCTCTTGGACATCCTTCAGGCTCCTGATCCCTCTATATT
AL416 | 67:C>T Krm4 40282705 TGCAGTATCTCCCCATCCTCTCTCAAAACCCATTCCTTGTAATCTGCATTCATAAAACAAGGAAAAACA
AL417 | 54:A>G Krm4 40691242 TGCAGCAAAATCTACCTGATTGCGATACATAAGCATAGGCTGATGCTCACTTCTATTTACAGATCGGAA
AL418 10:A>G Krm4 41728800 TGCAGCTATCACAGAAACTGAGGTTCGGTCGGACCGGGGAGTTTACAGATCGGAAGAGCGGTTCAGCAG
AL419 | 51:.C>G Krm4 45360136 TGCAGGAGACGAGGATACGGTGCGCTGCGCTCGCGAGCAATGGTCCTTTTGCTACACGTGGCTCTTCCC
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AL420 | 12:A>G | Krm4 45571960 | TGCAGGTGCCAAAGGCTCATGTCAAGCAGCATCAACCTCAACACAACTCATCGGATGTAACTTCTCTTT
AL421 | 53:G>T | Krm4 45571960 | TGCAGGTGCCAAAGGCTCATGTCAAGCAGCATCAACCTCAACACAACTCATCGGATGTAACTTCTCTTT
AL422 | 65:C>A | Krm4 45641996 | TGCAGCATCTTAATGATAGCATTATTTAGCTCCCCAGTGCCCCACTTGACAGGCACCTTGAATTACAGA
AL423 | 39:T>C | Krm4 47016299 | TGCAGATTGGGGTTGGTGGTGCAAGGAAGAGGAGGGACTTTGAGGGAGAGTAAGGCAGGAAGGACAGAT
AL424 | 62:A>C | Krm4 47426403 | TGCAGTGGAGCATTTCTACTATCTTCGGGTGGAGGATGCTTGTATATATCTTGGATTTTATAACATCCA
AL425 | 9:G>A | Krm4 47426403 | TGCAGTGGAGAATTTCTACTATCTTCGGGTGGAGGATGCTTGTATATATCTTGGATTTTATACCATCCA
AL426 | 68:A>T | Krm4 47679583 | TGCAGAGCCCTGAGATTGCTTATAGTCTAGTTACTTGTGATGAAAAACTCATCTAATAGAACATACTTA
AL427 | 40:G>A | Krm4 47682484 | TGCAGTTATGGCAATATGGCCCTTTTCTACCATGGCCTGAGCCAGACAGAGCTAGCACTACGACACATG
AL428 | 66:C>T | Krm4 48990514 | TGCAGTCTGGAGAGACTAATGACTTGTGTAGTTTTTCTCTCAATATATTTAGCTTTCGTGTCAGTGCCG
AL429 | 35:G>A | Krm4 49553830 | TGCAGGTAAACAACTTTCACATCCTTCAGTGCCATGATGGTTTTTCTATCCATTTTAGTTGCAAGGGTT
AL430 | 7:G>C Krm4 50344624 | TGCAGGTGTACCTGTTGTTCCCAGCCTTGAGCAACGGCCCAGCAGAAATGATGCTTGGAGTACACGTAT
AL431 | 30:G>A | Krm4 50344624 | TGCAGGTGTACCTGTTGTTCCCAGCCTTGAGCAACGGCCCAGCAGAAATGATGCTTGGAGTACACGTAT
AL432 | 24:T>A | Krm4 50563809 | TGCAGTTACAGATCCATTCAGATATATCATGTCCTTTACTATGAACTTACAGATCGGAAGAGCGGTTCA
AL433 | 62:C>T | Krm4 50703600 | TGCAGGCGGCTTTGCCATGCTTTCCTTGAATCATCACCATCACACTGCAATATTAGTGCATTCACATCT
AL434 | 65:C>A | Krm4 50705249 | TGCAGAAGAACTATCACTAAAAGACTCACAGCTTTCTTCCTCAATGGTGATAGAACTAGCAAATTCCAT
AL435 | 25:C>G | Krm4 51572170 | TGCAGTTGTAGTGGACCTCAATTGTCATTTGCACAAGGGTCTGTCTTCCTCAAGTAGACTTTATAAGAT
AL436 | 48:T>G | Krm4 51830020 | TGCAGGTGAGCCTGTTGATAGGATATCGAAAGGGAATTCCAACCTCCATATGGTGGAAGGGTGCAGCGA
AL437 | 35:C>G | Krm4 51835214 | TGCAGCAAGCAGAAAGGATAAAAAGGGACCAAAAGCCCACAAAGCTTCAGAAATTGCCAAAACTAAAGG
AL438 | 10:A>G | Krm4 51835214 | TGCAGCAAGCAGAAAGGATAAAAAGGGACCAAAAGCCCACAAAGCTTCAGAAATTGCCAAAACTAAAGG
AL439 | 10:A>G | Krm4 51863374 | TGCAGTCATTAACAAGTGCTACAAGGAAAACATGGTTAGTCTCATAATTTTGGATAAGTTTACAGATCG
AL440 | 67:G>C | Krm4 51917560 | TGCAGGGAGGTGCTGTGGGTGGAGCATGTCTAAGCTTCAATGGATGGGCAATGAAGAAGAGGGGACCGG
AL441 | 56:T>G | Krm4 51993030 | TGCAGGAAGTTCAGTCACTCAATAGTGCTAATCAGGTTCATGCTGAGGCCAATGGATTTACCGGGTTAC
AL442 | 31:A>C | Krm4 52330565 | TGCAGTCGAGAGAAGCATCCGGTTTCCAATCAATGTGTGAAAAAGAAGGGAAAAAAATCACCTGATGAT
AL443 | 53:G>A | Krm4 53244168 | TGCAGTATGCTTTTCTGATATGTTTAGTTTTACTATGTCAAAATCCTTCAAAAGATCTAATGCCATTTC
AL444 | 65:C>T | Krm4 53682898 | TGCAGGACTATATTGCCAGCATTGATAATGCAGCACAAGGTGGATTGGATATAACGTAATTATACCAAC
AL445 | 17:A>C | Krm4 53682898 | TGCAGGACTATATTGCCAGCATTGATAATGCAGCACAAGGTGGATTGGATATAACGTAATTATACCAAC
AL446 | 57:T>A | Krm4 54375919 | TGCAGGGGCTCTATTTCCATCAACTGGATTTCGTTTACCTCCATGGATTGCTGGAGCTGCCATGGCTGC
AL447 | 51:.G>A | Krm4 54482534 | TGCAGTTAAACCCTCCTAGAGTTGAAATTGTTAGTATATATGTTTCCACTCGCAGAAAACCAAAATCCT
AL448 | 64:A>C | Krm4 54574931 | TGCAGCAAGTGCAGCTCCAATGAAGGGTCCAACCCAGAACACCCACTGTAAAACAAAACACAAAAACAC
AL449 | 18:C>T | Krm4 54593151 | TGCAGTTCTCTGGCCATTCTCATAATCAGAAGTCAATGGGCTAAGTAGACGGGAATCAGATGGATCATC
AL450 | 42:.T>A | Krm4 54593151 | TGCAGTTCTCTGGCCATTCTCATAATCAGAAGTCAATGGGCTTAGTAGACGGGAATCAGACGGATCATC
AL451 | 7:C>T Krm4 54640369 | TGCAGAGCCATCTGTGGATGATTCTTTCAGAAGACAAGTGTTTGTAGGTCCTCGCTTTCAAGCTGAAGT
AL452 | 61:T>C | Krm4 54654716 | TGCAGAACTGGAGGGTGGAGAAGCAGGTTTTGATAAAATCTAGGTGCTCGGTTCAGCAGCCTCTACTGC
AL453 | 44:C>A | Krm4 54800237 | TGCAGCTATCCTACGTCAAATGTGATTTGGAGGAAATGGATTTTCTCATGTCCACGCGGGAAAGTAGCT
AL454 | 42:C>T | Krm4 54817701 | TGCAGGGGATATAAACGGTTTTTTAGAAGAACTCTTCTCGAGCAGTCAGACTACCTCAAAAACGATTGC
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AL455 | 58:A>G | Krm4 54817701 | TGCAGGGGATATAAACGGTTTTTTAGAAGAACTCTTCTCGAGTAGTCAGACTACCTCAAAAACGATTGC
AL456 | 31:.C>T | Krm4 54817701 | TGCAGGGGATATAAACGGTTTTTTAGAAGAACTCTTCTCGAGCAGTCAGACTACCTCAAAAACGATTGC
AL457 | 30:G>A | Krm4 55079542 | TGCAGACTAAGCAGACCCCAACTTCAGGTTGCGAGCACTATCAATATTTACAGATCGGAAGAGCGGTTC
AL458 | 27:C>A | Krm4 55129086 | TGCAGATACAAGAAATCTGAATCCTATCGACCGAATAAGATATTATGATAGAAAAGTAAGATGCTAATC
AL459 | 31:.C>T | Krm4 55129086 | TGCAGATACAAGAAATCTGAATCCTATAGACCGAATAAGATATTATGATAGAAAAGTAAGATGCTAATC
AL460 | 37:C>T | Krm4 55150316 | TGCAGATACGAGCTTCTAAACAACATGATTGTGTTTTCTTCCCCCTCAATTTCCTTTTCAATGTAAGTA
AL461 | 55:G>A | Krm4 55416054 | TGCAGGTTCCCATGTATGGGTTGAAGACCAAGAATTGGCTTGGGTTGATGGGGTTGTAACTAGTGTTAA
AL462 | 49:A>G | Krm4 55472120 | TGCAGCCAAAATTTTGACATCTAGGGTTAGTTTAGCAATGCTAAGAAGTATTTTTGAGATAAAAAACAC
AL463 | 19:C>T | Krm4 55672873 | TGCAGTGGATTAAACAGAGCTCGTCTTGATGGGAACCAATTTACAGGTAGCATTACGAATGCATTTGGA
AL464 | 56:A>C | Krm4 55675245 | TGCAGATGAAGGATCTAAGTTGCTTGTACTTGAGCTGAAAAAAGATCAATGGAAACATGAGGAAATAGT
AL465 | 43:G>C | Krm4 56047673 | TGCAGCTTGTGAACACAATAGTGCTGACAATCTCTTACTTTTTGATGGTGAAAATGAGTTGCCTGAAGG
AL466 | 14:C>A | Krm4 56047673 | TGCAGCTTGTGAACCCAATAGTGCTGACAATCTCTTACTTTTTGATGGTGAAAATGAGTTGCCTGAAGG
AL467 | 10:A>G | Krm4 56215908 | TGCAGTGAGTATGATGTTGAAGGTGTTGAAGATGAGCCGAACTTCGATGTGCAAGAGCGCAAACCCAGG
AL468 | 59:G>C | Krm4 56263846 | TGCAGAATAGCGCAACTGTATGTTGCGATGGTTGACAAAATAATCATAGACAGTAATCTGTAGATTCTC
AL469 | 48:A>G | Krm4 56263846 | TGCAGAATAGCGCAACTGTATGTTGCGATGGTTGACAAAATAATCATAAACAGTAATCTCTAGATTCTC
AL470 | 58:A>G | Krm4 56544337 | TGCAGTTTAGCTTTGTTCTCTGTTTGATGACTCAGGAAATGAAGAAAATGGCACTTGGAACTCTTTTCT
AL471 | 8:T>C Krm4 56663591 | TGCAGTTTTAAGGACCTGACGTGCAAATATACCATTTTGAATTTTGAAAGTGAATTGCTACTGTGCATG
AL472 | 48:A>T | Krm4 56924766 | TGCAGAGTTTGCAGCACAAAAGTTGGAGAAGAACATCGTAGATGAAGTAGTTAGAAGAGGAGACAGGAG
AL473 | 36:A>T | Krm4 56944148 | TGCAGCAGCATACTGTATTCTACCAAATTATTTGAAATTTCACTCTTATCATTTCTGACTTCTTATATG
AL474 | 17:A>G | Krm4 57721066 | TGCAGCTGTCTTTGGGAAGAAATTTATTGCAGTGGACATAACATTTCGAAACACAGCTGGGCCGAGCAA
AL475 | 19:G>C | Krm4 58238189 | TGCAGTACTCAACCAAAATGTTCAGTAGAAATTGTTACATTTCCAATAGAACAACTATTACAGATCGGA
AL476 | 31:G>T | Krm4 58651811 | TGCAGAAGAAGCAATGCAATAACATGAGAATGTTCATATTTTGCCAAAGCAGAATTCTAGGACATTTAC
AL477 | 52:A>G | Krm4 58651811 | TGCAGAAGAAGCAATGCAATAACATGAGAATTTTCATATTTTGCCAAAGCAGAATTCTAGGACATTTAC
AL478 | 15:A>G | Krm4 58652093 | TGCAGCGCTAACCAGATCAGGACTGAAATTACAAACAAATTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL479 | 32:G>A | Krm4 58652093 | TGCAGCGCTAACCAGATCAGGACTGAAATTACGAACAAATTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL480 | 42:C>G | Krm4 59599945 | TGCAGGTAAGAACATTAGGTGCAATTTTGATTCAATAGCACTCCGGAAATATCTTCGATCTCTTATGAC
AL481 | 48:A>T | Krm4 59648280 | TGCAGGTTTGGTATCTTTATCAAAGAGCCTGCACTTAGACTGTGTTCTAGTGCTTTCATGGTAAACTTT
AL482 | 17:C>T | Krm4 59732250 | TGCAGACCAAGCTTCTGCGGCACACTAGCCTTAGCCTCTTCCTCTGCACTTAGAGGTTTACAGATCGGA
AL483 | 26:T>C | Krm4 59951770 | TGCAGCAGAAGGACAAGCTATCCCATTGCTTGAGAATCAGTTGAGACCAATTGATCGATATGCAATCCG
AL484 | 34:A>G | Krm4 59972638 | TGCAGTTAGTATCCAGCAAGAATAGAGCAGTTTCATTTCATATGATTACAGATCGGAAGAGCGGTTCAG
AL485 | 36:T>G | Krm4 60036226 | TGCAGTTGATTTGCCACCGGAAGAATCAACTGCGCCTTACCATTCAATCACTTTGCCAGAGACTTTTGA
AL486 | 32.T>G | Krm4 60046965 | TGCAGCTACTGCTAGTCTACTATTCATGCATTTGAGGATAGTTCATAGATGAGAGTTACAGATCGGAAG
AL487 | 43:C>T | Krm4 60046965 | TGCAGCTACTGCTAGTCTACTATTCATGCATTTGAGGATAGTTCATAGATGAGAGTTACAGATCGGAAG
AL488 | 39:C>T | Krm4 60049981 | TGCAGAGTCATCGGCTATTATGTTTGGTGCTTCAGATTGCGGAGATGTAGGAAGTAGTCCAGCTGGGGT
AL489 | 28:C>T | Krm4 60090425 | TGCAGCACCCTAATGGAAAAATCCCCTACACCTAGAACTATCTGATCAATAACTATTACAGATCGGAAG
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AL490 | 13:C>T | Krm4 60129154 | TGCAGCCATCCATCAGAACTACATGGTCCACTGACATTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL491 | 64:T>G | Krm4 60134469 | TGCAGGGTCAAAGACAGTAACCTGCATATTGGACGACAGCCAACAATCCATTACAAAAATATTTTACAG
AL492 | 21:A>G | Krm4 60261692 | TGCAGATTTCCCAGCCCCCTAAGCAATTTTTCAACAAAAAAAAAAGAGATGAAAGAAAAATAGTCAGGG
AL493 | 34:C>G | Krm4 60388677 | TGCAGGTCGTTGCATAGAAGAGTAATACCATCAGCCAGTATCATATCTGTGTAAGGATCTGCATAAAAT
AL494 | 34:C>T | Krm4 60420350 | TGCAGAAGCTAGGCAGGCAAATTTTGAGCTGCCACGCATGCCGCCTTGGTTTGTTTATGTCGGGGGTCA
AL495 | 28:C>T | Krm4 60420350 | TGCAGAAGCTAGGCAGGCAAATTTTGAGCTGCCACGCATGCCGCCTTGGTTTGTTTATGTCGGGGGTCA
AL496 | 60:G>C | Krm4 60482295 | TGCAGCCGTGTCTTGAATCTCCGGCGACGAAACGTAGGGAGAGTAAGGTGGCGTGGGATGGAAATTGGT
AL497 | 21:C>A | Krm4 60864785 | TGCAGAGCTATGTCTTGACCGCGCTGTGGTCCTCGAATTGCTCCGTGAGCCACCCCCGGAGCTTCTAAT
AL498 | 45:C>T | Krm4 60864785 | TGCAGAGCTATGTCTTGACCGAGCTGTGGTCCTCGAATTGCTCCGCGAGCCACCCCCGGAGCTTCTAAT
AL499 | 56:C>A | Krm4 60864785 | TGCAGAGCTATGTCTTGACCGAGCTGTGGTCCTCGAATTGCTCCGTGAGCCACCCCCGGAGCTTCTAAT
AL500 | 34:A>C | Krm4 60999703 | TGCAGGGCTATTTCCACCACCTTTCGCATAATATAATGTGATTACAGATCGGAAGAGCGGTTCAGCAGG
AL501 | 24:A>C | Krm4 61343349 | TGCAGCAAGATTTATCTGTATCTAAGAGTGAAGTAACAAGGGTAGAGTCAAATATGCTTGATGCTTTGG
AL502 | 18:A>G | Krm4 61344101 | TGCAGAAGCTAGCTCCTCACGTAGGGCCTAGAAAAGAAGCATACTAATAGATTACCAGCTTATAATGAA
AL503 | 13:G>A | Krm4 61390317 | TGCAGTTTCAATCGTTTTACAACACACAAATTAGATACACATTTCACAATAAGATGAATGATTGATCCT
AL504 | 53:C>T | Krm4 61461315 | TGCAGAGGTTGAAAAGGCCAAGGAGTATGCCAAAGGGAGAAATAAGAAAGGTACGATTGCAATATATAT
AL505 | 23:G>A | Krm4 61566923 | TGCAGGAGGCGGCGGTGGCTTCAGTGGCTGCGGAGCCGGAGACTCACTTCCATCGTACTTACAGATCGG
AL506 | 55:C>A | Krm5 223454 TGCAGCAAAGGAAACCAAAGAATGGCTTTCTGATCCACCAACAAAACCATCTCAACAAATGGGCCATCA
AL507 | 19:G>A | Krm5 247291 TGCAGACAACCAATTGAGTGGTGTGAGCATTGAAAACCTACAGCTTATGCAGTTGAGCAACAATGCAGA
AL508 | 6:A>G | Krm5 421588 TGCAGGATTAGCCGTTTTGAACGTAATCGAAAAAGAAAAGCTTCAAGACAATGCCTTCGTCGTAGGATC
AL509 | 15:A>G | Krm5 427434 TGCAGCAGAGCAATCAAAAACATATATAGAAGGTGTTTTTAGCCAAGAATCAACATCGCTGATAGGCAA
AL510 | 36:T>C | Krm5 639520 TGCAGAGATGCTTTTGATTCTTGAGCCAGAGAAATCTGGTACCCATGTTCTTCTTGCTAACATATATGC
AL511 | 7:C>A | Krm5 870249 TGCAGGGCCTAATCGAATGCACCCGAAATATATCGATACCGTCGATCTGTATACACACAACACACAATC
AL512 | 31:T>C | Krm5 878369 TGCAGAAAAGGAAAATAAAATAGAAGAAGCCTTCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL513 | 9:A>C Krm5 984360 TGCAGAGGCAAAAGAGAAGTACAACAGAAAAAAATGTGAGCTTCAGTGTTCTTCAGCAGTATTTCTCAG
AL514 | 14:G>C | Krm5 1047163 | TGCAGAAGTAAATAGAATATCAAACATGTTCATGCATTGTTACTATAAGTGACTAATTGACTAGGGATT
AL515 | 35:C>T | Krm5 1130442 | TGCAGAACTTGGAAAATAGAAGCTGATATGGCCTGCATGACATGTTTCAATTTACAGATCGGAAGAGCG
AL516 | 15:A>G | Krm5 1151321 | TGCAGCGAGCTTACCACAGCAAACTGCTTCATCTTCAAGGCCATTACAGATCGGAAGAGCGGTTCAGCA
AL517 | :G>A | Krm5 1151321 | TGCAGCGGGCTTACCACAGCAAACTGCTTCATCTTCAAGGCCATTACAGATCGGAAGAGCGGTTCAGCA
AL518 | 14:T>C | Krm5 1521741 | TGCAGTAAGTGTGGTGAGCCCTATTTAGATTTGGCTTTGGAATGTACTGGATGCAACTTCATTGTCCAT
AL519 | 39:C>T | Krm5 1533252 | TGCAGAATGATAAACTATCCTGTGCAATCCCAAAGATAGCGGTTACATGTTTCGTTGCTTTACAGATCG
AL520 | 19:C>T | Krm5 1533252 | TGCAGAATGATAAACTATCCTGTGCAATCCCAAAGATAGCGGTTACATGTTTCGTTGCTTTACAGATCG
AL521 | 45:A>G | Krm5 1533312 | TGCAGATGAGTATGCATTTTATTGAGAAATAATCAATTTGAAAACAGTAAATAGACAACTTCATAAAAC
AL522 | 64:A>T | Krm5 1533312 | TGCAGATGAGTATGCATTTTATTGAGAAATAATCAATTTGAAAACGGTAAATAGACAACTTCATAAAAC
AL523 | 50:T>C | Krm5 1550572 | TGCAGCATATTGTAGTACATATAATGCCCTTATTCAGAGCCTTTCACTTGTGCGTAAGGTTACAGATCG
AL524 | 34:C>G | Krm5 1550572 | TGCAGCATATTGTAGTACATATAATGCCCTTATTCAGAGCCTTTCACTTGTGCGTAAGGTTACAGATCG
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AL525 | 35:C>T | KrmS 2802480 | TGCAGAAGTGATGAAGAACACATAGCTTTTGTGGTCAAAAACTGCTTTTGGCTTTTGCATTTAGAAGTG
AL526 | 13:A>G | Krm5 2802480 | TGCAGAAGTGATGAAGAACACATAGCTTTTGTGGTCAAAAACTGCTTTTGGCTTTTGCATTTAGAAGTG
AL527 | 16:T>C | Krm5 2884977 | TGCAGCAGCATTGGGTTTTACAAGGTGAAAACCCACATTGCAAAAAAATATCAAAGTTTCAGATCTATC
AL528 | 12:G>T | Krm5 2884977 | TGCAGCAGCATTGGGTTTTACAAGGTGAAAACCCACATTGCAAAAAAATATCAAAGTTTCAGATCTATC
AL529 | 31:T>C | Krm5 2891177 | TGCAGAAGTGACGAAGAACACATAGCTTTTGTAGTCAAAAACCTACTGCTTTTGGCTTTTGCATTTCGA
AL530 | 9:G>A | Krm5 2908485 | TGCAGCTGGGAGAACAACATGAAGCTCCAATTACCAGCTTGAGATTTTACAGATCGGAAGAGCGGTTCA
AL531 | 29:A>G | Krm5 2918280 | TGCAGTCACCATTAAAAAGTGATGCCAAGAAAGTTTAGGTTTGAATCTCGGCATCTGTCCTCAGACTAT
AL532 | 11:C>T | KrmS 3763880 | TGCAGCAAGATCCCGTTTCCTGGGCGGCAGGCAATAATCTAGCAGGCTGTGCTGTGCCATTGACCGAAT
AL533 | 13:C>A | Krm5 3807623 | TGCAGACATATATCGGGTCCAAACCAAAAAGCCGACCGACTTTGAATATCTGCCGCTGAATCTCCGCCG
AL534 | 40:T>C | Krm5 4137608 | TGCAGTTGCATTCTTCAGGCTTTTCTAATGTTTGGCTACCTTTCTTCTCCCCTTTCCCCTTCCTCTTCC
AL535 | 23:C>T | KrmS 4280642 | TGCAGGCCTCTCTATTTTCACCCCCAACATCTTCAGAGTAATCACCATGAACCTATAAATTACAGATCG
AL536 | 56:T>C | Krm5 5243012 | TGCAGTTACCTGTAAAACAAGAAGGCCATCATCTGCTAACACTGATTCACAGCAACTGAAGAAGTCCTC
AL537 | 13:G>A | Krm5 5383468 | TGCAGGTGTATCAGACGTCGTATACATGGTAGTAACATCGATGGCCATGGCAATGGAAACGCTCCGGGA
AL538 | 9:T>C Krm5 5780952 | TGCAGTTAGTCTCATGCTCTCTTGCTTCCCCACAGCCCTGTAAATGTAGCACAGGTTACTAATCACGTC
AL539 | 25:G>A | Krm5 5840630 | TGCAGATCCCACAATCATCACAATGGAACTGCCCTTTCTCAGTCTGCGTTACATATAACAAAGATCAAT
AL540 | 53:C>T | KrmS 5847550 | TGCAGGTCGGTGACAGGTAACAGCATCATGGACCATTTGAACTATTATGGTGTCGATTTACAGATCGGA
AL541 | 20:C>T | KrmS 5847550 | TGCAGGTCGGTGACAGGTAACAGCATCATGGACCATTTGAACTATTATGGTGTTGATTTACAGATCGGA
AL542 | 25:C>G | Krm5 5848124 | TGCAGCCTGATTAAACGTAGAACATCATGGATAAGTTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL543 | 21:C>T | Krm5 6658071 | TGCAGTCTTATGTTTTGTGTACTTATCCTGGATTTCTGTTTTGCCTTTGTTTTCACCACTTGCCCATGT
AL544 | 35:G>A | Krm5 7036240 | TGCAGGTCAGTTCATATCTCTCTGTCCTCGTTTGGGCCCTAGAATTTTGTTTTACTTTTTGCTACTTCA
AL545 | 28:C>T | Krm5 7038900 | TGCAGACTATGACTGAGAGTGGCATTGCCGATCAGATGCGGCTGACAGAACTAATATTGAATGATGTAT
AL546 | 6:C>T Krm5 7038900 | TGCAGACTATGACTGAGAGTGGCATTGCCGATCAGATGCGGCTGACAGAACTAATATTGAATGATGTAT
AL547 | 48:T>A | Krm5 7038900 | TGCAGACTGTGACTGAGAGTGGCATTGCTGATCAGATGCGGCTGACAGTACTAATATTGAATGATGTAT
AL548 | 43:A>T | Krm5 7041437 | TGCAGATGGTGCAGCAGCTTCAACTATTTAGGTAGGCTTTTCTACAAGTTAGACATCTGGTATTAGCAT
AL549 | 50:G>A | Krm5 7041437 | TGCAGATGGTGCAGCAGCTTCAACTATTTAGGTAGGCTTTTCTACAAGTTGGACATCTGGTATTAGCAT
AL550 | 34:G>C | Krm5 7089436 | TGCAGCCAAGAAAGAAACTCAAGAGGGAGGTCCAGATATGGTTAGAAAACGTTTAAAGAATCAATGGCG
AL551 | 41:T>C | Krm5 7425920 | TGCAGCAGCTGCGTCAAATAGAGGGAAAATTGAGGTAAGCGTATCCTTCACCACTGTTAGCAAAAAAAT
AL552 | 29:T>C | Krm5 8801020 | TGCAGTAGGTTAACTTTGAAAAATCACCATAAATTGTGTAAATTGAATTAGAGGATGAATAAAATATGG
AL553 | 41:T>A | Krm5 8972769 | TGCAGAGCTGTAATGATTTCCACGAACAACAAGCTACAAGCTTGCTGAACCAGATGATTCAATCATCTC
AL554 | 49:C>G | Krm5 9127714 | TGCAGGGAGAGCTTGAGAGGACTCGCATCAATACAGCATGTTTCGTGGACTCACTCCCCATGGAATCTG
AL555 | 53:A>G | Krm5 9853291 | TGCAGATATTGAACACCAAGACTATGAGTTGCAAACTTCATCAAAAAGACTTTACAGTAGGTATTCACA
AL556 | 37:A>C | Krm5 10278824 | TGCAGATTGCAGATTGCAGATTATGAATCTGTTTCTAACAATCACTAGTTTCTTCAAATTTTACAGATC
AL557 | 31:G>A | Krm5 10615280 | TGCAGCTATGCATTTGTTGCAGAGATCGATAGGTATACCTTCTCTGCTTCAGATCTTCGTGGTTTTGAG
AL558 | 24:A>G | Krm5 10615280 | TGCAGCTATGCATTTGTTGCAGAGATCGATAGGTATACCTTCTCTGCTTCAGATCTTCGTGGTTTTGAG
AL559 | 12:G>A | Krm5 10736058 | TGCAGCCTTGGCGTGAGTCCATGCTCATCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
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AL560 | 12:T>C | Krm5 11140137 | TGCAGATTTGCCTAAGAATCCTTGACTGAAACAACCACAGGGAACTGCTTTTGGAATATCTTCCATTTT
AL561 | 26:A>C | Krm5 11250152 | TGCAGGTTTTAGAGTATTTGGCAGGCAGGGGAATTCTTACACAGGAGCATATTACAGATCGGAAGAGCG
AL562 | 34:C>A | KrmS 11703916 | TGCAGTATAGTATAAACAAACTTCTATTGCCTGCCAAGGATGGAAGATGCTAACTCAAGCCTTACAACA
AL563 | 30:G>A | Krm5 14325497 | TGCAGGTGAGGGACATTTGGATGTCCGTATGGGCTCAATTTGGAGTTTACAGATCGGAAGAGCGGTTCA
AL564 | 55:A>T | Krm5 14659151 | TGCAGTTTCTATGTGAAAATGGAAGAGTTCATAAATTTGCAAATAGCTTTTGTTCACCTGCTTTCGTGT
AL565 | 16:T>G | Krm5 14762588 | TGCAGCGCTGGGAGCTTGATGCTGATCTAGAAACCCTAGGGATTTCTGAAAACTGCTTCGAGCTTCAAT
AL566 | 66:T>A | Krm5 21596315 | TGCAGATTTCCATACTTATTCAATCCTTTGGAACCCCCAACGTATAATGTGAGTATTCATTAATACTAG
AL567 | 33:C>T | Krm5 21596315 | TGCAGATTTCCATACTTATTCAATCCTTTGGAACCCCCAACGTATAATGTGAGTATTCATTAACAAATT
AL568 | 63:T>A | Krm5 21596315 | TGCAGATTTCCATACTTATTCAATCCTTTGGAACCCCCAACGTATAATGTGAGTATTCATTAATTACAA
AL569 | 35:G>A | Krm5 30039219 | TGCAGCAACCCTCTCAAAGCCTCCCCATGCCCTCCGACGGTTGGACTTCTCACCGCCGCACATCTGTCC
AL570 | 14:T>C | Krm5 34986257 | TGCAGATGGTACTCTATATGTCTCAATAAAAAATGGCACAAATGACATTTTTGAGGTCAAACTTCTTAA
AL571 | 29:G>A | Krm5 36329866 | TGCAGAATGGATCCAAGGCCTCCCCAATAGGCAATTGTAAGATGGTTTACAGATCGGAAGAGCGGTTCA
AL572 | 41:.G>A | Krm5 39919579 | TGCAGATCAACCATTTTTGAAACTTTCAACGAGACGAGAGTGATGGCTGTTCCTCCCTGTCAGGATTAA
AL573 | 15:C>T | KrmS 41661520 | TGCAGGCGTCCACATCGAGGATCAGTCATCGGTAACCAAAAAATGTGGTCACATGGCTGGTAAAGTACT
AL574 | 37:T>G | Krm5 41664702 | TGCAGGTTGCAACACATCAACTTGCTCGCTCAACTCCTACCTTGTATCCTTTTAGATAACATTAGATAG
AL575 | 56:C>T | Krm5 42948418 | TGCAGATGCAATGGCGCCTAAGAGCAGAAGCTACCAAATTTCTGCAACCCCTGTTACAGTATTTGGACA
AL576 | 30:C>T | Krm5 45719101 | TGCAGAAAGTCTACGGCCAGATGTACAGCACCTTTTATCCCACTTGAAACCTGACGTTACAGATCGGAA
AL577 | 13:C>T | Krm5 45719101 | TGCAGAAAGTCTACGGCCAGATGTACAGCATCTTTTATCCCACTTGAAACCTGACGTTACAGATCGGAA
AL578 | 40:C>T | Krm5 45719101 | TGCAGAAAGTCTACGGCCAGATGTACAGCATCTTTTATCCCACTTGAAACCTGACGTTACAGATCGGAA
AL579 | 65:G>A | Krm5 50182032 | TGCAGGTAAGCTCAATTCTTGATTATTTCTTGAAAATTTTATGTTTTTGTGACTTTTACAAGTAGGCCC
AL580 | 22:A>G | Krm5 51585321 | TGCAGGAAGAGCTGTAGAGCAAAAGTTCTTAGCTCAGGTATGTTTGCTAAGATGATACAGGTCTTTTAC
AL581 | 21:A>G | Krm5 51694464 | TGCAGGCCAAGACAAAACTTTATTTTTCCAAGATCTTTCATCTCAAATTTTTTCTTTACAGATCGGAAG
AL582 | 67:A>C | Krm5 52822460 | TGCAGGTATTATGAATTTGTAAAGGTGTTCTGAAAAGGGTATTTTACCAATAAAAGCCCTTTTTTTTAC
AL583 | 47:A>G | Krm5 52822526 | TGCAGGAAACTAATCTGCCTAACGATCTCAAAGTCATCTTTTATGTAAAGAACGGCCTCTGATATTACA
AL584 | 67:C>A | Krm5 53484235 | TGCAGTTGTTAAAGGGCAATTGAAGTCCTAATGAGTAATGACATAAAATTTGGAATGTTGAAGATTACA
AL585 | 66:A>G | Krm5 54745150 | TGCAGTGACAGTCATAAGAGAACAGTCATCAGGAAAAAAAAAAGGAAAGGGCGTGCTATACAATGCACA
AL586 | 7:C>T Krm5 56798376 | TGCAGTACAAGGTGGAAGGTAGCGGGCATTTTTGGCAGAGAAGGGTTGGTGGGTCAAAAAAAGACACTT
AL587 | 43:T>G | Krm5 57930144 | TGCAGCTGGAATTTCTAATGGAGAGAAGAATGAAGAGAAAGCTTTATGGCGTGAACTATTACAGATCGG
AL588 | 45:A>T | Krm5 57930144 | TGCAGCTGGAATTTCTAATGGAGAGAAGAATGAAGAGAAAGCTGTATGGCGTGAACTATTACAGATCGG
AL589 | 65:C>A | Krm5 58221803 | TGCAGTTCCTTAATATTTTTATGCAATCTTCATCACCCCAATCATGCAATACCCACTGCAAATTACAGA
AL590 | 22:T>A | Krm5 58565693 | TGCAGCATCAAGGTTCGGTCATTGATTTGTTAGTTTCGCAGCTTTATGAAGTTACAGATCGGAAGAGCG
AL591 | 15:C>T | Krm5 58565693 | TGCAGCATCAAGGTTCGGTCATAGATTTGTTAGTTTCGCAGCTTTATGAAGTTACAGATCGGAAGAGCG
AL592 | 16:G>A | Krm5 58942805 | TGCAGAGCCCAGGGCTGTTGCAATATCTGATTGTTCCTCCTGTGCTGACTCTAGTGACTGGTTTTCTGG
AL593 | 45:C>T | Krm5 58950178 | TGCAGCATCATGCCGACACTTGTACGTACATGGATGATTCCGAACCTCATCCCTCAACCTTCAAAACAA
AL594 | 8:T>C Krm5 59689601 | TGCAGCACTTAATTTGTACACATGAACAAATTGGCCTTGGTTCCAGTGACATTATCAAGGTAGGAACTA
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AL595 | 57:A>T | Krm5 59726778 | TGCAGCTGTAGCGATCTAGATTCTAGACCCTTCTATGTAACTCATATGAGAAGAACAATAGATGCTTAC
AL596 | 68:C>A | Krm5 59726778 | TGCAGCTGTAGCGATCTAGATTCTAGACCCTTCTATGTAACTCATATGAGAAGAACATTAGATGCTTAC
AL597 | 53:A>G | KrmS 59726778 | TGCAGCTGTAGCGATCTAGATTCTAGACCCTTCTATGTAACTCATATGAGAAGAACAATAGATGCTTAC
AL598 | 7:C>T Krm5 60346371 | TGCAGATCATCTACTTCTCCAAGTTCTTTAGTAATCCATTGTGAAAAACTGTCAACTTTCTTCAAGTTT
AL599 | 13:T>G | Krm5 60395520 | TGCAGAAGAGGAGTCGGACCCACGGTTTATACCGACGAGGAAAAACATCGAGGATTCATTGAGATGGTT
AL600 | 62:G>A | Krm5 60395520 | TGCAGAAGAGGAGGCGGACCCACGGTTTATACCGACGAGGAAAAACATCGAGGATTCATTGAGTTGGTT
AL601 | 17:A>G | Krm5 60806980 | TGCAGTCCATGATATGGACTGGTGACCGCTCTGTCGATGCCTTTTCCTGACTGTTGATTGCGTCTTTCA
AL602 | 49:A>G | Krm5 60806980 | TGCAGTCCATGACATGGACTGGTGACCGATCTGTCGATGCCTTTTCCTGACTGTTGATTGCGCCTTTCA
AL603 | 68:A>G | Krm5 61525753 | TGCAGGGAGTGCTAGGGATTGGAATGTGAGTGAGATCAGAAGATAGGGAAGGCAAGTGATCACAGTGCA
AL604 | 5:A>G | Krm5 61896303 | TGCAGATTCTCCATTCTTACAACCTTTTTATCATCCCCCTTTCAACAAGGCGACAAACATGTATTTTAA
AL605 | 27:G>A | Krm5 61900076 | TGCAGGGTGGTGGGATGGGGATAGTTGGTTTAGGCTCACCCGCAAGCCAGATATCTTCTGATGTGGTTT
ALG606 | 40:G>C | Krm5 61995952 | TGCAGACTTCCATCAAGATGTGGACTATTGTCTTGCATTCGACCCTTGGACGGTGATGGTGAAGAAATA
AL607 | 49:A>G | Krm5 62277050 | TGCAGCATTCTTATATTTAGGCAAATCCTCTCGAGCGAGCAAGCCTCTGACATGGAAAAAACAATATCA
AL608 | 57:G>C | Krm5 62422851 | TGCAGTAATCTTGTAATTCCATTTTGACGGCCATCGTCTTCTTGAAGACAGAACTTGGTCAAGCTCCCT
AL609 | 9:C>T Krm5 62581036 | TGCAGTTTCCGAAAATTGACTTCCTCTTGACGGTCTATTTCAGCAAGCAATTCTTCATGTCTCATCAAA
AL610 | 42:G>A | Krm5 62581036 | TGCAGTTTCTGAAAATTGACTTCCTCTTGACGGTCTATTTCAGCAAGCAATTCTTCATGTCTCATCAAA
AL611 | 38:T>C | Krm5 62599975 | TGCAGAAGCCATGATAGGTTGATTCAAGTAAGCCAAATTGAAAGGGTTACAGATCGGAAGAGCGGTTCA
AL612 | 46:G>A | Krm5 62637686 | TGCAGAGCTTTTTGTTGCCTTAGCTGTTGCTCCACGTAACGCAGACGAGTAATCCGTACTCCTTTACCG
AL613 | 8:A>G | Krm5 62992710 | TGCAGCACATATGCTTGCTGTAACAGCAAGGTTGTTTAGTTACTTTGTTACAGATCGGAAGAGCGGTTC
AL614 | 30:T>C | Krm5 63281780 | TGCAGCAAAAATCGAATCATTCGAAGTAAATGAGGTATAAATACGGATGAATGGGAACCACTGTATGAT
AL615 | 31:G>A | Krm5 63281780 | TGCAGCAAAAATCGAATCATTCGAAGTAAATGAGGTATAAATACGGATGAATGGGAACCACTGTATGAT
AL616 | 21:T>C | Krm5 63361469 | TGCAGCTCTAGCTGCCGCTCCTAAGAACTCCAATGTCCGATATGTGATTTATATCAAGGCTGGAATCTA
AL617 | 64:C>T | Krm5 63417082 | TGCAGGGCAACCTACTTCCTCATTGAAGCAATATCCCCATGCATATCGACCACCGGGTGCACCGCCCCA
AL618 | 64:C>G | Krm5 63533898 | TGCAGAGCAATTAAAGTTAGAAGATGATAATTGATCACATTGTCAGAAGCTAACAAACCAATATCAAGA
AL619 | 21:T>C | Krm5 63963756 | TGCAGTTTGGGGAGGTGCCAATACCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL620 | 11:A>G | Krm6 718469 TGCAGTTCTCCATGCTTGTGTGACTGCTTGCAGGGTCGATGTAGGAATGTCTTACTTTGATCATATTAA
AL621 | 5:G>A | Krm6 1492765 | TGCAGGTAATCCCGCAGATATGATGACCAAGGTGGTAACAGTAACCAAGTTTGAACATTGTTTGAACTT
AL622 | 12:A>G | Krm6 3146080 | TGCAGTTGTGAAAAAGGCTCTGCATCAAATTGCATCTCGCCTTCATGAGAACCATTCACGATCTCAGCA
AL623 | 44:A>T | Krm6 3908529 | TGCAGGCATTATTGAAAGATTGAATTTAGTTGGTTTGAAGTTGAATTTTCAATATTTACATTCATTATT
AL624 | 45:T>A | Krm6 4182520 | TGCAGGAAAAGGGCAGATAAATCTGTGCCAGCAGACAATTCATCGTAAGTAGCAGCATAATCATATTCT
AL625 | 54:T>G | Krm6 6024201 | TGCAGCAGGAACTTCATGCTGAATTCTCATTAGTTGCCGAGGAGGTGAATCTCTTTACTTGTGAATAAT
AL626 | 22:G>A | Krm6 6409059 | TGCAGCAAAAGGGTAGTGGATTGAGGGCTTAGATTCTTCTATTGGACTGTAACAACTTGTTGATTGTAC
AL627 | 47:T>C | Krm6 6441403 | TGCAGTCAAAATTCAGCCCTCTATTCGCCTCTCCTCTTGCTCGCCTTTGCCTGCTTCAGATCGGTGGTT
AL628 | 23:G>A | Krm6 7470384 | TGCAGGTTGCTTTCACCTTTGTGGTTTACCCCTCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL629 | 20:G>A | Krm6 7649094 | TGCAGTGTTTATTACAAAGTGCACAGGTAGGTTCATGAAGTGAATGATATGAAGTTCTCATGTGATCAA
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AL630 | 17:A>T | Krmé6 11456815 | TGCAGTTTTGCCTTTTTATTTCAATTGCATGCTAATTTTTTTTCGTGAATATTTACCTTCTTTTCCCTG
AL631 | 30:A>C | Krm6 11467667 | TGCAGATTTCAGCTGATCTTCTTGATGTCCATCTGAGAATGACGCCAAACCTATAAGAGTTCCCTATTT
AL632 | 68:C>T | Krm6 11467667 | TGCAGATTTCAGCTGATCTTCTTGATGTCCCTCTGAGAATGACGCCAAACCTATAAGAGTTCCCTATTC
AL633 | 39:A>C | Krmé 15075451 | TGCAGTTGAGGCTGCTGAGCTAGTACATGCGGACTTGATAAGCCACTAACAGGCAGGGTATGCATGGAA
AL634 | 44:A>C | Krm6 16133412 | TGCAGTAAGAAAAACAAGATAATAATATCATGGTCTTCAAGAACACCTCCTGCGAAAAATAAGTACTTC
AL635 | 19:A>G | Krm6 16210792 | TGCAGTTGCTCATGCTGGAATGGACGCTGTACAAGAGCTCTACAAGAACAAAGTAGTTACAGATCGGAA
AL636 | 17:G>A | Krmé 16210792 | TGCAGTTGCTCATGCTGGAATGGACGCTGTACAAGAGCTCTACAAGAACAAAGTAGTTACAGATCGGAA
AL637 | 26:T>G | Krm6 17313967 | TGCAGTGGTATGCCTATTGCTGTGGTTGTTTGACCTTGCAACTAGTTCTCTTTTCCGGCCTTTTACAGA
AL638 | 29:A>C | Krm6 17417011 | TGCAGCTGGGACATTACAGCAAACATGTTATGATCTGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL639 | :A>T Krm6 17487529 | TGCAGGCAGGATACCTCCCGGAATGCCAAAGTATTTGGTAAGATACGCACCAAGTTTGCAGATGGCAAA
AL640 | 24:T>C | Krm6 21256377 | TGCAGTGGTGCAACTTTGGAAATTTACCATAAATTGTGGAAATTGAATTAGGGGCTGCATAAAATATGA
AL641 | 57:A>C | Krm6 22572476 | TGCAGCCGATTGGGCCATTCAAAATTCAAAGCCTCATTAGGCTTTGCAGACCAAGATACGCAATGGTGG
AL642 | 33:A>T | Krm6 23211617 | TGCAGTTGAACCCATATGGAGCCTTTAGCAAGAAAAAAATAAAATAAAATACAACAATAGGTCAGTCTT
AL643 | 23:C>A | Krm6 23930511 | TGCAGGTGTCAGTCAAGTCATCGCAGTCACTACTTCCATGAACTTGTTCATCTTCTGCATTCCATATAT
AL644 | 28:A>T | Krm6 23930511 | TGCAGGTGTCAGTCAAGTCATCGCAGTCACTACTTCCATGAACTTGTTCATCTTCTGCATTCCATATAT
AL645 | 41:T>C | Krm6 23938258 | TGCAGATGGAAGTTTCTTCCAAGATGACATCCTATAGCTGCTTGAAGTTGAATCAACACTTTTGGCAGT
AL646 | 9:G>A | Krm6 23938258 | TGCAGATGGGAGTTTCTTCCAAGATGACATCCTATAGCTGCTTGAAGTTGAATCAACACTTTTGGCAGT
AL647 | 62:T>A | Krm6 25350849 | TGCAGTCATGGTAGCGTTGAAATGCACTGACAGCAACCCGGAGATTCGACCTAGCATTTTGGTAGTAGT
ALG48 | 7:C>T Krm6 28296171 | TGCAGATCGGGAACCCAATGAACTATGATAACTTAGAGGAAACCATAATGGATATACAAAATTCTCGCA
AL649 | 13:T>C | Krm6 29323796 | TGCAGCAACAACATCGTTCTTTCCACCAGCCTCAATAACCATATTACATAATGTCATCCGTTCTTCCAT
ALG650 | 35:C>G | Krm6 29891034 | TGCAGCAACCATCGGAACCTTTAGGAGCTCAGCAGCACCAATAAGTGATGAAATTAGATTTTAGATTTT
AL651 | 7:G>A | Krmé6 29891034 | TGCAGCAGCCATCGGAACCTTTAGGAGCTCAGTAGCACCAATAAGTGATGAAATTAGATTTTAGATTTT
AL652 | 67:T>A | Krm6 30166103 | TGCAGCGTCACACCGACCTATCACTTGATGTGTGATAACTTATCACATTGTATATTGATAAGTCGCTTG
AL653 | 34:G>A | Krm6 30173215 | TGCAGTTTTCTACAATTACTCTCGTATCGTATATGGGCAACCAATGTACTGGAAAAGAATTCGCAACCA
AL654 | 28:A>G | Krm6 30173215 | TGCAGTTTTCTACAATTACTCTCGTATCATATATAGGCAACCAATGTACCGGAAAAGTATTCGCAACCA
ALG55 | 51:C>T | Krm6 31153932 | TGCAGGTGACCACCAGAGTAGGGCATTTCAGCCTTATTCTCTTTGACTGTACCTACATTGTGGTCAACA
AL656 | 56:A>C | Krm6 31153932 | TGCAGGTGACCACCAGAGTAGGGCATTTCAGCCTTATTCTCTTTGACTGTATCTACATTGTGGTCAACA
AL657 | 22:C>T | Krm6 31191605 | TGCAGAATCAAAGCAGACTAGACTACGAAAATCACTAACAATACCTGAGTTCATCTTATGATTCTTACA
ALG658 | 67:C>A | Krm6 31191605 | TGCAGAATCAAAGCAGACTAGATTACGAAAATCACTAACAATACCTGAGTTCATCTTATGATTCTTACA
AL659 | 25:C>T | Krm6 31191605 | TGCAGAATCAAAGCAGACTAGATTACGAAAATCACTAACAATACCTGAGTTCATCTTATGATTCTTACA
AL660 | 26:G>A | Krm6 31191605 | TGCAGAATCAAAGCAGACTAGACTACGAAAATCACTAACAATACCTGAGTTCATCTTATGATTCTTACA
AL661 | 64:T>C | Krm6 32107169 | TGCAGCAAATACTGTTCGAGCTTTGGCATCGTAGATGACGAACCCATAGCTACCTTCAATGTGGTTGAG
AL662 | 24:C>T | Krm6 32984237 | TGCAGTTCTTGTGCAGCTTATTACCATAACATTTTGGCTTTGAGAGCATTTGTTCCAGTTGGCATGATC
AL663 | 10:G>A | Krm6 33566368 | TGCAGGTTGAGTTAAAACTGAAATATGTAGTTACTTTTGAGCTAAATAATCCAATGCATCATTTACAGA
AL664 | 9:G>A | Krm6 33628988 | TGCAGCAATGTAGTCGAATAGTGCCTGAAATAAAAATCACCTGTTAGACATTAGAGATCTTATGGCTTG
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AL665 | 37:A>C | Krm6 33918140 | TGCAGAGCTGGTTACATGCTTTATTTGATTGAAAGGGAAAAAAAGTGCTTGGATTTTGCAGCAACCCTC
AL666 | 65:C>A | Krm6 34241595 | TGCAGCTGAGATTGGATTTATTGTTGGCTGAAGAAAACGACACATTATAAGAGAAGATTTAATTACAGA
AL667 | 11:G>A | Krm6 34243540 | TGCAGCACATTGACTGGCAGATTTACCTGCACAAAGTGAGCAACTATCAGTAAAATAACCTAAGACAGA
AL668 | 67:C>T | Krmé 34929990 | TGCAGAATGAAGATAACATATTGTTAGTGTAACATGCAAGTCATCCCTACAAGTGGTTGGAATATGGCT
AL669 | 21:C>T | Krmé 34929990 | TGCAGAATGAAGATAACATATCGGTAGTGTAACATGCAAGTCATCCCTACAAGCGGTTGGAATATGGTT
AL670 | 68:T>C | Krm6 34929990 | TGCAGAATGAAGATAACATATTGTTAGTGTAACATGCAAGTCATCCCTACAAGTGGTTGGAATATGGCT
AL671 | 67:C>T | Krmé 36225407 | TGCAGCTGCAAAATCAGCAGCTGCCTTTCTCTATGAAGCCGCCGTTTATGTCTCCTGGAGGCGATTACA
AL672 | 51:G>A | Krm6 37712016 | TGCAGATGAGATGTTATCTGATGAATACTATGAACAGGATGGCGAAGAGCAGAGTGATACCATGCATTA
AL673 | 42:G>C | Krm6 37712016 | TGCAGATGAGATGTTATCTGATGAATACTATGAACAGGATGGGGAAGAGCAAAGTGATACCATGCATTA
AL674 | 24:G>C | Krm6 37743372 | TGCAGGGATGTGGGAATTTGCGGCGTATTGCAAGCTGAATTTTGAGCCATTCTTGATGGATTATTGTCA
AL675 | 12:A>G | Krm6 38191322 | TGCAGCTTGTATATGTTTGAAAAGTGTCACTCGATCAATCAAGGTTTGTGATGTGATCATGTGATAACA
AL676 | 15:G>A | Krm6 38191388 | TGCAGCACGTACACCGGCATTATAATCAGTTAGTGCATCAGCTAACAAATTCAACACCTATATCATGAG
AL677 | 9:T>C Krm6 38921558 | TGCAGGTGGTAAAGATCCTCATTCAGACAGGCATGATGTTATCTCTGACATCCATAACCATTTATCAGA
AL678 | 65:C>A | Krm6 40112089 | TGCAGGGTTGGTTTATCATCGCAGAAGATGAACTTATCGAGGCTTCCATGGGGCATGTATTCGTACACA
AL679 | 49:G>A | Krm6 40112089 | TGCAGGGTTGGTTTATCATCGCAGAAGATGAACTTATCGAGGCTTCCATGGGGCATGTATTCGTAAACA
AL680 | 24:A>T | Krm6 40112089 | TGCAGGGTTGGTTTATCATCGCAGAAGATGAACTTATCGAGGCTTCCATGGGGCATGTATTCGTAAACA
AL681 | 39:C>A | Krm6 40176725 | TGCAGCACAAAACCAACTAGTACATTGAGGTTCTCTTCGCATGCGTTTTAGTTCCTTCAGTTCCTTGAA
AL682 | 6:A>G | Krm6 40191868 | TGCAGCAAAGAATCCTCCCACACAACGTCGAACAAGTACACTACGGAATGGTCGAAGAGAGAGTCTGAC
AL683 | 40:G>C | Krm6 40191868 | TGCAGCAAAGAATCCTCCCACACAACGTCGAACAAGTACAGTACGGAATGGTCGAAGAGAGAGTCTGAC
AL684 | 41.T>C | Krm6 40191868 | TGCAGCGAAGAATCCTCCCACACAACGTCGAACAAGTACACTACGGAATGGTCGAAGAGAGAGTCTGAC
AL685 | 54:A>G | Krm6 40191868 | TGCAGCAAAGAATCCTCCCACACAACGTCGAACAAGTACACTACGGAATGGTCGAAGAGAGAGTCTGAC
AL686 | 8:A>G | Krm6 40273906 | TGCAGAACAGTTCACACCTGTATATGGATCTAGAGAAAGCAACCTGCCTATAGAAAGCAACAAATTACA
AL687 | 38:T>G | Krm6 40273906 | TGCAGAACGGTTCACACCTGTATATGGATCTAGAGAAATCAACCTGCCTATAGAAAGCAACAAATTACA
AL688 | 6:A>G | Krm6 40273906 | TGCAGAACAGTTCACACCTGTATATGGATCTAGAGAAAGCAACCTGCCTATAGAAAGCAACAAATTACA
AL689 | 23:T>A | Krm6 40474023 | TGCAGCTGAGTTGTGTTGGATTCTAAATCTACTTCAGAAACTCTATATTTTCTACTCTTCTCGACCAGC
AL690 | 35:G>A | Krm6 40533187 | TGCAGTTCAGTGATGTGACTTACAAGGTGATCACCGAAGGAATGACAACTTCTGAAGAGAGGGATATAT
AL691 | 6:G>A | Krm6 40843724 | TGCAGAGTGTGGTAGATTTTTATGTGCCAATTGCAAGGTATGGGACTTGGATCCCACATAGGAAAGTAA
AL692 | 7:C>T Krm6 40843724 | TGCAGAGCGTGGTAGATTTTTATGTGCCAATTGCAAGGCGTGGGACTTGGATCCCACATAGGAAAGTAA
AL693 | 17:A>G | Krm6 40849030 | TGCAGTCCAAGGGAAAAACCATTGAAATGGATCCCAAGGATTACATATTCCAAATCAAACCAGAAATCC
AL694 | 58:C>T | Krm6 41150969 | TGCAGTATAAAAGAAATTTCAATGATCGAATTAGAGATTTGTAAGTCTAGAACCTGCACAATAGACTTA
ALG95 | 22:A>G | Krm6 41706027 | TGCAGCCAAGTTGGTTTGATAAAAACAAATAAAGGCGGAATTAGCATAGGGCAAAAAGGTTCCAAGGGA
AL696 | 63:A>G | Krm6 41832088 | TGCAGGCTTTCCAGCCACGTTACACTTGTAGAGGGCAGCCTTCTGAAATAAGAACACCTGCAAAGAAAA
AL697 | 23:T>C | Krm6 41989245 | TGCAGGATATGCATCATCAGTTGTTGGCTGCTGAAGATAAGTGTGAATATCTGAGAAGAGAAAATACAA
AL698 | 5:G>C Krm6 42423872 | TGCAGGTGGCTTCTTTTCATTGCCAAATGATTTTTTCCCAACTATTTTGAAGGCAATCTAATCATGTGT
AL699 | 17:C>G | Krm6 42426097 | TGCAGAAGTCGTAAACACTATGGAATTTTACATGCAGGAGCATTGAACTTATAGGGGAAAAAAAGGAAT
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AL700 | 51:A>C | Krm6 42562036 | TGCAGTGCTACCTACCCGTTGATGCAAAAGCTGAGGCAAGTACTTGTTGAGAACGCATTGACAAATGGT
AL701 | 43:T>C | Krm6 42562036 | TGCAGTGCTACCTACCCGTTGATGCAAAAGCTGAGGCAAGTACTTGTTGAGAACGCATTGACAAATGGT
AL702 | 6:C>A | Krm6 42603416 | TGCAGTCTTTTCCTGTTCGTGGGATTCTGCTCGGCTGCATTTGGACGTTATGGTTGATCTGGCTGCTTT
AL703 | 24:A>T | Krmé 42603416 | TGCAGTCTTTTCCTGTTCGTGGGAATCTGCTCGGCTGCATTTGGACGTTATGGTTGATCTGACTGCTTT
AL704 | 30:G>C | Krmé 42791971 | TGCAGATGCTTGGTTGTAAAGGGTAAAAGCGTGTTCTTCCAATACCTGATGTATCAGATAGATTCGGAC
AL705 | 50:T>C | Krm6 42817705 | TGCAGGATAGCCTCCTCAATGAATGGTTTGGTATTCCCCTGACGGACTGATTCCTCCACATCTCTATGC
AL706 | 49:A>G | Krm6 42821142 | TGCAGTCAAAGGAACAAATCGAGGCAAGCTTACTTAGCAAGCACGAGGCAGCTATGAGAAGAGAAAGGG
AL707 | 44:G>A | Krm6 42821142 | TGCAGTCAAAGGAACAAATCGAGGCAAGCTTACTTAGCAAGCACGAGGCAGCTATGAGAAGAGAAAGGG
AL708 | 24:T>A | Krm6 42822061 | TGCAGGAAACATTGCAAAAACATCTTTGTGAAACTTTTCCTTGATAACCGCTTGAGGTTCTCATCAAAT
AL709 | 9:C>A | Krmé 42822061 | TGCAGGAAACATTGCAAAAACATCTTTGTGAAACTTTTCCTTGATAACCGCTTGAGGTTCTCATCAAAT
AL710 | 9:T>G Krm6 42999617 | TGCAGTCACTACAGCTTCACCAACAACACCTGGAGAAGCTTTCCAGGTTCCCAAACCAACAGATGGCAT
AL711 | 65:T>C | Krm6 43027772 | TGCAGTGGATGTAGTAGCGAATTTAGTGATTTGTTTGAAAACCAATATGTATGAACATTCAAGTTTTCT
AL712 | 60:A>G | Krm6 43323235 | TGCAGCAAGTCTGCATCGGAGTTGCAGAAAGGTTGAAGCAAAGAAGAAATATAACATCAAACCACCGAG
AL713 | 11:C>T | Krm6 43323235 | TGCAGCAAGTCCACATCGGAGTTGCAGAAAGGTTGAAGCAAAGAAGAAATATAACATCAAACCACCTAG
AL714 | 68:A>T | Krm6 43499807 | TGCAGTAGCATCCAATGGAGGAGGCAAATACTCTACACTTCTGAAATCACAAACCAAAAAAAAAAATAA
AL715 | 66:A>T | Krm6 43499807 | TGCAGTAGCATCCAATGGAGGAGGCAAATACTCTACACTTCTGAAATCACAAACCAAAAAAAAAAAAAA
AL716 | 31:G>T | Krm6 43529035 | TGCAGCAAATTGCAGTGTTGATCACATGTTAGCTAGATTGCTAGACTGTTATCGAAAAGAATTTTCAGG
AL717 | 42:A>C | Krm6 43687773 | TGCAGTTAGACGTTGCCGAAAGTATGATTGGATAAAAAAGGGAAAAATCTTGCTATTAGTCCTTGCACT
AL718 | 29:G>C | Krm6 43812710 | TGCAGATAAGTCTCTTCTTTACGAGGTTGGTGACAATGAATCTAATATTCAAGGGAGCCGAAAGCTAGA
AL719 | 42:C>T | Krm6 43812710 | TGCAGATAAGTCTCTTCTTTACGAGGTTGCTGACAATGAATCCAATATTCAAGGGAGCCGAAAGCTAGA
AL720 | 61:A>G | Krm6 43845390 | TGCAGAAGCATTTTTGGGAGACGAAGGCTTTCCATGATCTGGTGAAGAAGAGGGCGTATCGACGATGTT
AL721 | 53:G>A | Krm6 43845390 | TGCAGAAGCATTTTTGGGAGACGAAGGCTTTCCATGATCTGGTGAAGAAGAGGGCGTATCGGCGATGTT
AL722 | 9:A>C Krm6 43926058 | TGCAGTAGCAAAGGACGATGAGGAGCAGCTCAACCAGCATATTCAGGAGCCCCCAGTAGCCAAAGAAGA
AL723 | 41:T>A | Krm6 43961668 | TGCAGCTATCAAAATAAAATGAAATCGTTGTTGTTCTTTATTTGCCAATTTACCTAATTATTATTCCAT
AL724 | 39:A>G | Krm6 44005016 | TGCAGTGTTAATCAAGAATGTAAATAACCACAGCTAATGAACAATAGGAAATATGTGAAAACATCAAAT
AL725 | 32:A>G | Krm6 44230185 | TGCAGGAAACGATATTGTTGCTATATGCTATCAAGCAGACAGACCCAGCATGTTTTTGCTTCATCTAGT
AL726 | 9:A>T Krm6 45421932 | TGCAGCTTGAGTTGCTCTTCTTGTTCCTCTTCAACAGCCTGCAACTTGGGCTTTGGTAACACTCTGATG
AL727 | 12:G>T | Krm6 45975916 | TGCAGTGAAACCGATTATTGTTAGAATGGCACTGGCAAAGCTCAACCATCATGGAGTTGAACAATGCAT
AL728 | 64:T>C | Krm6 45975916 | TGCAGTGAAACCTATTATTGTTAGAATGGCACTGGCAAAGCTCAACCATCATGGAGTTGAACAATGCAT
AL729 | 30:T>A | Krm6 45975982 | TGCAGTAACGTTTTCTAGCACCATTCCAAATTTTCTCAAGCAAAAAACCTACACTCATTGATTCATTAT
AL730 | 20:C>T | Krm6 45975982 | TGCAGTAACGTTTTCTAGCACCATTCCAAAATTTCTCAAGCAAAAAACCTACACTCATTGATTCATTAT
AL731 | 38:T>A | Krm6 46014642 | TGCAGGTAGGTTATCCATTTCCCACTGTAGGCAATTACTGTATAAAATAAGTACCCAATGGGCCTTTTC
AL732 | 40:A>G | Krm6 46119284 | TGCAGGAGCTGAATAATTGCACTGAGATACGTATTATTGAAATACTGAGGTAGGCCACCCAATGTTACA
AL733 | 67:C>A | Krm6 46119284 | TGCAGGAGCTGAATAATTGCACTGAGATACGTATTATTGAAATACTGAGGTAGGCCACCCAATGTTACA
AL734 | 22:G>T | Krm6 46201403 | TGCAGGTGGAAACAAGGGCTCGGACTATGCTGCAAACTCTGCAACAAATGAAGTAAGTTACAGATCGGA
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AL735 | 40:C>T | Krm6 46557680 | TGCAGTTTTCTCCAATGGCTTCAATTTCAATATCAGTTTGCCGCAGTGGTGAATGTAAATGAGGAGTCT
AL736 | 31:.C>A | Krm6 46592595 | TGCAGTGGTGGAGCAGACCAGAACCCTTTGCCCCATTGTCTCTTTCTTTCAGTGAAATTACAGATCGGA
AL737 | 67:G>A | Krm6 46774927 | TGCAGCGCATGCATGAACCTCAGGTAACGTGGAGAAATCATTGGCTTGCAATCTTTTGCTCACATCAGT
AL738 | 23:T>C | Krmé 46804809 | TGCAGATGCAGTGTTTGCCGGACTGCGGCATCTCGATCTTCCTTCAGCTGCTGCAAGGTCTAATTCATG
AL739 | 35:A>G | Krm6 46804809 | TGCAGATGCAGTGTTTGCCGGACTGCGGCATCTCGATCTTCCTTCAGCTGCTGCAAGGTCTAATTCATG
AL740 | 57:G>A | Krm6 46804809 | TGCAGATGCAGTGTTTGCCGGACTGCGGCATCTCGATCTTCCTTCAGCTGCTGCAAGGTCTAATTCATG
AL741 | 34:A>C | Krm6 46819005 | TGCAGACAAAGAAACGCTGAAATACTTGGGCATCAAACGAACAAACTAAGTTCATGTCAAGATATCCCT
AL742 | 6:T>C Krm6 46819005 | TGCAGATAAAGAAACGCTGAAATACTTGGGCATCCAACGAACAAACTAAGTTCATGTCAAGATATCCTT
AL743 | 19:T>C | Krm6 46967082 | TGCAGTACTGCATAATATCTGATAGCCCCATTGCAATATTTATAATTATAAATTTACAATAAAGAAATA
AL744 | 12.T>A | Krm6 47118251 | TGCAGTAAGATATATCTCAACATTCTTTCCTTTTATTTTTATTGAGTAGAATAATTCTTTCCTTATCTC
AL745 | 28:G>A | Krm6 47424600 | TGCAGATGCATAAGCATTTGAGGGGAGAGAGAAAGCCAAGAACAACCCAAGCAGCTTCAGGTGTTAATT
AL746 | 16:C>T | Krm6 47659484 | TGCAGCCCAGAAATCACTTTTGGTCCAATCTCCATCATCTCCAAGTATTTGCATAGGGTAAGAGCCCTC
AL747 | 6:A>T Krm6 47885396 | TGCAGTACCTTGATCGGTTGAGAAGGGGTTAGGATCATCCGAATACAGGATGAAGTATGCGATGTTGAT
AL748 | 9:C>T Krm6 47936770 | TGCAGTTTACTTCTGGATTAGTACACCGAGCTTCCTGTTACCCTTTTATAGGGAAGCTTTTACGATGAG
AL749 | 31:T>C | Krm6 47936836 | TGCAGCAACATTGAAAGGAACGAAGCAGATATTTGGGATATTGAGATGTGAAGCGAGGTTACAGATCGG
AL750 | 33:T>C | Krm6 47936836 | TGCAGCAACATTGAAAGGAACGAAGCAGATATTTGGGATATTGAGATGTGAAGCGAGGTTACAGATCGG
AL751 | 17:C>A | Krm6 47994748 | TGCAGAAAATAGTAATACAATATCACAAAAAAGCGATTTGGAACTATTACAGATCGGAAGAGCGGTTCA
AL752 | 48:G>C | Krm6 48104549 | TGCAGGTTACGAAATTTCTCGAGACCATATAATTGATTGTTGGAGAGCGGAGCAGTTCTTTTCAAGCCA
AL753 | 42:A>C | Krm6 48327424 | TGCAGTGGGGTAAAAACACTCTACGGCCAGGCTCAGACCTCCACGGACCGCCAAGACGTGTGCAAGTGC
AL754 | 49:T>C | Krm6 48379939 | TGCAGTATGAGCAAACTACATGCATAAGAGGTATTTTTATAAGCCTAGATAAGAGCCACAGAGCAGTTA
AL755 | 27:T>A | Krm6 49618372 | TGCAGTACGAGTGAAAGATGATGATTTTGATTCAAAGCCGGGTTGAACTCTCTGAGTCATTGACATGCG
AL756 | 41:G>A | Krm6 49659810 | TGCAGCTTTAAGTTTTGCATAGCAAGTATCGCATACACGGTGCGGTTTACCCGGTGTTGGAGCCAATGC
AL757 | 7:T>C Krm6 49687614 | TGCAGACTGAATAAAAACTTTACATCTCAGTCTGGTTTATTTGCAATAAGGCATGGGCACTTACTTAGA
AL758 | 68:C>A | Krm6 49853058 | TGCAGTTATTACTTGGAGTACAAGTAACTTATAATGATTGTTTGGTTGGAAGGAAAAAAAATTAGTTAC
AL759 | 65:A>C | Krm6 50107961 | TGCAGGTGCGGTCTTCTCAACGGGTCCCTGGATGGTCAAGAAACAGAGGTTCAGTCGCTAAGAACAAAC
AL760 | 8:T>C Krm6 50107961 | TGCAGGTGTGGTCTTCTCAACGGGTCCCTGGATGGTCAAGAAACAGAGGTTCAGTCGCTAAGAACCAAC
AL761 | 31:G>A | Krm6 50322106 | TGCAGTTTTTTTCATTGGCTAGTGGCCTCTGGTGCCCAACTTATCATTCATATAACTAGTTTATCCTAT
AL762 | 22:G>A | Krm6 50350351 | TGCAGCTCCACCAACAATAGTTGCAACCTTCACCATGTTCTGTCACTGGACTTGATCATTGAACCATCA
AL763 | 56:C>A | Krm6 50454049 | TGCAGTTAATAATTAGTCAAGACTTTGCCAAATGTAGACCAGCAAGTTCTTCAAGACAAATCCAGACAA
AL764 | 63:C>G | Krm7 26021 TGCAGAAAACCTTAGGGGATGCCTAAAACAATAAAAGAAAAGAAAAAATATCATTTCTTGTATCAAGCA
AL765 | 68:C>T | Krm7 202405 TGCAGAATGAAACATTTTTTGAATCTCTGAAAGAGCATCCCAGTGTTTATAACATCATAATTACAGATC
AL766 | 37:A>G | Krm7 329612 TGCAGTTAAGATCTTTGAATATATTGACAAAAAAAAAAGTATCTATGGCATCTGAGATAGCTCTTCATG
AL767 | 24:T>C | Krm7 410233 TGCAGTTCTTTTGTGAATCTTCAGTGTAACAAGTCTGGTTGATCTCTTTCTTGCTTTACAGATCGGAAG
AL768 | 33:A>G | Krm7 2201745 | TGCAGACCCTGGAATTTCTGATTCTTCACCAAAATCTGTTTTAGATGACATAGACTTTGCCTCCAATCT
AL769 | 16:G>A | Krm7 2987122 | TGCAGAGCTTAATTGAGATTCAAGCATCTTTTTTGCAGCCACTAAAACTGTGTCATCAGGTGAAACTGT
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AL770 | 24:C>T | Krm7 3688655 | TGCAGAGAATGTATTCCCGAGTGCCTGGTATCAGAGATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL771 | 47:C>A | Krm7 4731391 | TGCAGCCCTTGGTGTGGACGGAGGAGGTAAAGTTTGTCATCCTTCATCAAAAAACAACCGAACTTTTAC
AL772 | 68:C>A | Krm7 4731391 | TGCAGCCCTTGGTGTGGACGGAGGAGGTAAAGTTTGTCATCCTTCATCAAAAAACAACCGAACTTTTAC
AL773 | 65:T>A | Krm7 4731391 | TGCAGCCCTTGGTGTGGACGGAGGAGGTAAAGTTTGTCATCCTTCATCAAAAAACAACCGAACTTTTAC
AL774 | 50:T>G | Krm7 4741431 | TGCAGAGTTTATAATAAACTATGCGACATAAACACTGTAACTGTCCAAAGTAAAGGTATATGAGTAAAC
AL775 | 28:G>A | Krm7 4941048 | TGCAGAGCAATTTGGTCATTTTGACTAAGGTCAAAGATAAAAAATCTAGAACTTGGAAATGTGGTTTAC
AL776 | 68:C>A | Krm7 4941048 | TGCAGAGCAATTTGGTCATTTTGACTAAAGTCAAAGATAAAAAATCTAGAACTTGGAAATGTGGTTTAC
AL777 | 32:A>C | Krm7 4941048 | TGCAGAGCAATTTGGTCATTTTGACTAAAGTCAAAGATAAAAAATCTAGAACTTGGAAATGTGGTTTAC
AL778 | 50:A>C | Krm7 4954050 | TGCAGATCTGGGTTTTCATCTGACAATGGATACATAAACTTTGCAGACATATTCACTTTATCTCTACAA
AL779 | 23:C>T | Krm7 4958030 | TGCAGAAGCATCCAATGCCTCCTCCTTCACTTCATGGAATCTTTGAATATTCTTATTTGATTATACTAA
AL780 | 59:C>G | Krm7 4972338 | TGCAGATACATACTAATTATGCTGGACTTGAAAAATGCACTTCTATAAATTGTTTGTTTCAAGTGTCTA
AL781 | 47:G>A | Krm7 4972338 | TGCAGATACATACTAATTATGCTGGACTTGAAAAATGCACTTCTATAGATTGTTTGTTTGAAGTGTCTA
AL782 | 9:A>C Krm7 5535087 | TGCAGAATTAATTGGAATACAGATCACAAGCCAATCATACAAACAAAAGTGGCAAACTTACAGATCGGA
AL783 | 5:T>G Krm7 5990436 | TGCAGTTAAAATAAAACCAAGATGCATGAGCAACTTTGTCCTCACAGTCCCGTCATCTTCAAACATCAC
AL784 | 58:C>T | Krm7 6214955 | TGCAGATAAGAGCCAGATGAAAATGGTGGCCCTGCACCCTCCATAAAAAATCTGCCGACAATGTAAGGA
AL785 | 35:A>G | Krm7 6216138 | TGCAGGTTCATTACTGCTGCCGCCGAAGCCATCCCAATGAGTTACTGTACATGGCTCAAGAAGCTGTCC
AL786 | 23:T>C | Krm7 6216204 | TGCAGTGGCATCCATGTCCACTTTTGAGAAAGCTTCCCCATCAGTGCCCCGAACTGTGGAGCCACAAGT
AL787 | 32:C>T | Krm7 7170256 | TGCAGCAATCTAAGTTACACTAGAAACTAATCCTATCCATAAAAGTAGCAACTTGCTGGGCCAAGTGCT
AL788 | 42:A>G | Krm7 7434124 | TGCAGCTGTGATGGGCCTTGTGATTCTTGGGCAGCGTTGGCAACAAGAGAGGTGGCAGGCATTGCAACT
AL789 | 9:G>C Krm7 7542963 | TGCAGTTACGAAGAGATGGAAAGAGGAACAGACTATGTTTAGTTGACTTCACACTCAGTTTCTTCGTTT
AL790 | 50:T>G | Krm7 7767833 | TGCAGGTAAATGACATTAGATAGATCCACTAGTAAAACCTCAATTTGTGATCAATAAGGGGGAAAAAAT
AL791 | 67:C>A | Krm7 7881025 | TGCAGTGCCTTGCCGCCTCTCCCTCCTCGCGTTTCGACCGCTTCCTTGTCTTTTTCCTCTTCCGTTACA
AL792 | 53:A>G | Krm7 7881091 | TGCAGCGGGTAGTTCCAACGGAGGCTGCCGGAAAACGAGGAATCAAAACGGCGATGGCCACCATGGAGG
AL793 | 24:A>G | Krm7 8314584 | TGCAGCAATACAAAGGCCAGAGAGAGTTTCTCCTTGGGAAATAGAGCCGTTTGTAGCTTCTGCTTCTAC
AL794 | 48:A>G | Krm7 8314584 | TGCAGCAATACAAAGGCCAGAGAGAGTTTCTCCTTGGGAAATAGAGCCATTTGTAGATTCTGCTTCTGC
AL795 | 32:.G>C | Krm7 8335724 | TGCAGCATTTGGAACCATTGTTTATAGGCAAAGAGTTGCGAGGCTTGTTTGAAGAGAAGCTTGATGACA
AL796 | 13:C>A | Krm7 8346059 | TGCAGTAGATGAACAACATCAGAGTCAACTAAAGTACATTCTTCTTCTTTTGGAGGGGAGGGGGAAAAT
AL797 | 35:T>G | Krm7 8489885 | TGCAGTTTGAACAATGAAAGCAAAGAGGAATTGTGTGGGTAATATATGAAAAATAAAAATTGCGAAGAA
AL798 | 33:G>A | Krm7 8526341 | TGCAGTTAATCATTAGAATAGATATTGGCACTCGGATGAAGGATCTATATTCAATTTTACAGATCGGAA
AL799 | 45:T>C | Krm7 8859306 | TGCAGGCTGCAACCGTAAGGCAGGCAAGCAAACCTTTACTTTTCATGTTGCCGTTTCAATGCATCTAAA
AL800 | 15:G>A | Krm7 8861404 | TGCAGTTATTGCATCGGTATGCACGGGCTATTGCAGAAATAGCTCAAGGAAAGGTGATCTTTCATTGTT
AL801 | 42:A>T | Krm7 9129206 | TGCAGTTATGCTTTATCAGCAGTGCAACAGAAAGTGAAGAAAATTTTTCTATAAAGGCATCATTTGAGC
AL802 | 20:C>T | Krm7 9129272 | TGCAGCTTTTGCAAATTTGTCTTTTTTTTTTCCTTTAGACGGGTGCTTGGGAGTCATTGTTGCAGAGAA
AL803 | 19:T>C | Krm7 9286761 | TGCAGGCTTTAATTTGGCATCATCACTAACGTAATAATTGTTTCGAATTTGACTCATGCTCTACAAGTG
AL804 | 13:C>A | Krm7 9590493 | TGCAGTAGGTTAACTTTGAAAAATCACCATAAATTGTGTAAATTTACAGATCGGAAGAGCGGTTCAGCA
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AL805 | 26:C>A | Krm7 10028406 | TGCAGGTACAATTCAACTATATCATACAGCCAGCGAATCAAATCCATATGTCGGAAACCTGCATCTCCA
AL806 | 42:T>C | Krm7 10028406 | TGCAGGTACAATTCAACTATATCATAAAGCCAGCGAATCAAATCCATATGTCGGAAACCTGCATCTCCA
AL807 | 39:A>G | Krm7 10028406 | TGCAGGTACAATTCAACTATATCATACAGCCAGCGAATCAAATCCATATGTCGGAAACCTGCATCTCCA
AL808 | 51:A>G | Krm7 10038843 | TGCAGGGGACAGGGCACAAATGGAGGTTAGGGTCGGTTTAGTGGGTACTCAATTCGGTGTCGGAGCTCC
AL809 | 47:A>C | Krm7 10722042 | TGCAGTCAGTCGATATATCCAGGTTCCTTCGACTGCGTGTTCGTTGCATTCCTTCCATGACTCACCTCC
AL810 | 44:A>C | Krm7 11191475 | TGCAGTCCTTCAGAAGCTGCACACGCCCCATTATCGTACTGCACACATACACAACATCTTATAACTTCC
AL811 | 27:C>T | Krm7 11191475 | TGCAGTCCTTCAGAAGCTGCACACGCCCCATTATCGTACTGCACCCATACACAACATCTTATAACTTCC
AL812 | 16:T>C | Krm7 11313871 | TGCAGATCTTATGAGTTTGACGTTTTCCAGTCAACGCCTGGTTCAATCTTTCCCTCGTCATGACACGGT
AL813 | 58:A>G | Krm7 11375651 | TGCAGGGTCTCCAGCTGGTTCACCATCAGATTCTTCTGATGATACACCCGAGGGTGCCATTACACCATC
AL814 | 15:G>A | Krm7 11375947 | TGCAGACCGTCGTTCGATTATCACCTCAATGCCTTTGCTCCGTGCTTACAGATCGGAAGAGCGGTTCAG
AL815 | 12:C>A | Krm7 11520597 | TGCAGCTCGATACCGGTAAGGATATACCCTGAGTGGATCTATTTGAGTGACCATCTCAAGATCTGCCTT
AL816 | 28:T>C | Krm7 11656823 | TGCAGTACTGTAATAAAGGATGCAGATATTGCCAGCATTCCTTTAGGTCGTAGCAGTGATATGTAGATG
AL817 | 33:T>C | Krm7 11668933 | TGCAGCTGCTGTAATTTAGAGGCACATGGTTGGTCAAAGTGCTAGGGTGGAATGGAATTTTGGGGAAAA
AL818 | 37:G>A | Krm7 11854142 | TGCAGAGATGGTTGCTGCATTGCATGTATTCATTTGTGCATTACTGATATCACATTTCCACTAGGTTGA
AL819 | 66:A>G | Krm7 12719183 | TGCAGGTCGAGTTGCAGAGTTTGATACCCCGGCACGTCTCTTAGAGGATAAATCATCAATGTTCCTAAA
AL820 | 16:T>C | Krm7 12719795 | TGCAGACAAAGAAAAGTTCCATGCACGTCATGCAACAAAACGTTTCAAGACTCAACGTAGCATGCTAAT
AL821 | 64:C>A | Krm7 12822635 | TGCAGGTAAGTTAAATTTAGCTCCGTTTTCAATAATTTTTATGTTTTTTAGATTGTTACAATTACAGAT
AL822 | 17:T>C | Krm7 12970355 | TGCAGGTCCAAAGACTCTCAAGTTTTAGCTTTGGAAATTTGTGCGAGATCAAAGCAATATGAAGCCAAT
AL823 | 39:A>C | Krm7 14082973 | TGCAGGGAGGTATTATTTACTTATGCTCTAAAATGATGGATTGCTTACTTACTTAGAAATGCATCTAAA
AL824 | 44:C>T | Krm7 14185334 | TGCAGGGTAGCAAAGAAGAAGATAATAGAAATGGAGGATAGCTTCATTTTTTTTATTTTTTATTITTTTA
AL825 | 6:T>A Krm7 15064480 | TGCAGGTGAATTGGCTCTAAAGCTGTTCAAGGGGCAGCAAACAAACTTCAATGTAATAATCTCATCACT
AL826 | 64:T>C | Krm7 15064480 | TGCAGGTGAATTGGCTCTAAAGCTGTTCAAGGGGCAGCAAACAAACTTCAATGTAATAATCTCATCACT
AL827 | 65:C>T | Krm7 15064480 | TGCAGGTGAATTGGCTCTAAAGCTGTTCAAGGGGCAGCAAACAAACTTCAATGTAATAATCTCATCACT
AL828 | 12:A>G | Krm7 15191561 | TGCAGAATTCAGAAAAGAACTACAGGTCATAATATGCCAATGAGAAAATAAAACAAATGCAACATGTCA
AL829 | 10:A>G | Krm7 15191561 | TGCAGAATTCAGGAAAGAACTACAGGTCATAATATGCCAATGAGAAAATAAAACAAATGCAACATGTCA
AL830 | 46:A>G | Krm7 15191561 | TGCAGAATTCAGGAAAGAACTACAGGTCATAATATGCCAATGAGAAAATAAAACAAATGCAACATGTCA
AL831 | 7:C>G Krm7 17410641 | TGCAGCACTCTAGAACCAATTTTCCAACTCCTGACGTAATTTCCAGATTAGAAAAGGATTACAGATCGG
AL832 | 25:G>T | Krm7 17410700 | TGCAGAAGTCTATGGAGGCATCTATGACGGGGAAGAAGACCAAAGCTTCGATGGCAGAATTTGAAGGAA
AL833 | 10:T>C | Krm7 17410700 | TGCAGAAGTCTATGGAGGCATCTATGACGGGGAAGAAGACCAAAGCTTCGATGGCAGAATTTGAAGGAA
AL834 | 21:A>G | Krm7 17492825 | TGCAGAATAAACTAATTTACTACTTCTGCCATATATTTTACTCGCAGAATCCAAAGCTAAATCGAAATC
AL835 | 23:A>T | Krm7 17492825 | TGCAGAATAAACTAATTTACTACATCTGCCATATGTTTTACTTGCAGAATCCAAAGCTAAATCGAAATC
AL836 | 8:T>G Krm7 17617383 | TGCAGAAGTCTATGGGGGCATCTATTACGGGGAAGAAGACCAAAGCTTCGATGGCAGAATTTGAAGGAA
AL837 | 9:C>T Krm7 17617383 | TGCAGAAGTCTATGGGGGCATCTATTACGGGGAAGAAGACCAAAGCTTCGATGGCAGAATTTGAAGGAA
AL838 | 22:G>A | Krm7 17712902 | TGCAGATATCGAAGCTCAAAAAGAGAAAGAAGTTGGTGAACTGTCATGTAGGATGGCAGGAACGAAGAA
AL839 | 33:T>A | Krm7 17712902 | TGCAGATATCGAAGCTCAAAAAGAGAAAGAAGTTGGTGAACTGTCATGTAGGATGGCAGGAACGAAGAA
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AL840 | 60:C>T | Krm7 18098045 | TGCAGAAGGGAAGCATTTCATGCCGGCCACACTTCTGCAATCACAACTAGAGTCGCTTCACATAGATGA
AL841 | 42:.C>T | Krm7 18635432 | TGCAGTTAAGACTTCTGAGACTGGGTACATACAGAGGCGACTCGTGAAGGCTATGGAGGATATTATGGT
AL842 | 43:G>A | Krm7 18635432 | TGCAGTTAAGACTTCTGAGACTGGGTACATACAGAGGCGACTCGTGAAGGCTATGGAGGATATTATGGT
AL843 | 19:G>A | Krm7 18930429 | TGCAGCACGTATGCTTGCTGTAACAACAAGGTTGTTTAGTTACTTTGTTACAGATCGGAAGAGCGGTTC
AL844 | 29:G>A | Krm7 18930429 | TGCAGCACGTATGCTTGCTGTAACAACAAGGTTGTTTAGTTACTTTGTTACAGATCGGAAGAGCGGTTC
AL845 | 12:T>A | Krm7 19576826 | TGCAGCTTCTTGTTTGTACTTTGGATTGAACTCTGGGATCCATACCCTAATCTAAAACCAAAACTAATA
AL846 | 32.T>G | Krm7 20491139 | TGCAGGGGAGCTTGAGACAAAATATCCTTACATATAGCATTATGTAGTTCAATTGTCCAAAAGCTTAGA
AL847 | 36:A>G | Krm7 20543246 | TGCAGGAGCTCTTGTGAGGCAGAATACTAGGATTCCATGTGGAGAGGTTAGTGGCACTTCTTCATTGAC
AL848 | 47:A>G | Krm7 21134527 | TGCAGTAATGATATGCCAAAAGAACCAAGCCAAAAGAAACAAACCACAACGCAGCAAATATGAATCCCA
AL849 | 8:T>C Krm7 21180645 | TGCAGCGGTTGCCACTACCGCTACTGCCATTGCTACCTAAGCTGGCGCTACTACTACAACTTCCATTCA
AL850 | 65:A>G | Krm7 21618486 | TGCAGCCACCCAAAGTAAAAGGTTTTTGAAACAACTCAAACTCTCAAGTCTTTGGCTTCACATTTACAG
AL851 | 36:T>C | Krm7 25413933 | TGCAGTTTAATGATAGAAGAAATGTGCTGTAAGTGGTTGTGTTTATATAAAATAGGATCACATTTTACA
AL852 | 30:A>G | Krm7 25413933 | TGCAGTTTAATGATAGAAGAAATGTGCTGTAAGTGGCTGTGTTTATATAAAATAGGATCACATTTTACA
AL853 | 3L:T>A | Krm7 26642605 | TGCAGCCAATATATCTTTTCCATCAACAGCTTTGGACCATAGTTGTCGTCTGAACTGCATACCACCATG
AL854 | 12:C>A | Krm7 27132015 | TGCAGTTCAAACCCATCTCTTCCTATACAAAGGTACCTTTAGTTTCTTTCCCTTTTTTTTTTCTTTTTT
AL855 | 28:C>A | Krm7 29838933 | TGCAGCATCCTACGGAACTTTTATGAGACATGTGAGTTACAAGGAGCAAAATAGTACACTTCTAACAAT
AL856 | 52:G>C | Krm7 32410848 | TGCAGAGGGCTTGCTACCATGTAGTTCTACTGGTTCTGAGGCCAGGGTTCCAGTCGGTCATTTTTTACA
AL857 | 9:A>G | Krm7 34284751 | TGCAGCGTTACCAGACCCCTTCCTATAAACCACTTCATAATCATAGCCTATCATCTTTGCAACCCCACT
AL858 | 40:T>C | Krm7 35105413 | TGCAGTTATTTAGACCACAAACTTTGGTTGAAGCTTTCCATCTAGCTAGACAGGTCAAGAGCATTTTGA
AL859 | 9:C>T Krm7 35606862 | TGCAGTAGCCGTTAATCAAGTCATTTGACTCAGAAAGGTCTTGGCCAACTTGGAACAAAATACTGATGA
AL860 | 11:G>A | Krm7 39995389 | TGCAGATTCCCGCTAATAAGATTGCCACCTGTGTTTTTAGTGTCGTCATTACAGATCGGAAGAGCGGTT
AL861 | 51:T>C | Krm7 40776724 | TGCAGGGTTTGCTTCCAAAATATAACTGCCATCTGATACATGATCTTTGCCTTCTGCTTTAGATTCGAA
AL862 | 24:G>A | Krm7 40776724 | TGCAGGGTTTGCTTCCAAAATATAGCTGCCATCTGATACATGATCTTTGCCTTCTGCTTTAGATTCGAA
AL863 | 14:T>C | Krm7 41321592 | TGCAGTGATGCAACTTTGGAAATTCACCATAAATTGTGGAAATTGAGTTAGGGGCTGAATAAAATATGA
AL864 | 53:A>G | Krm7 41321592 | TGCAGTGATGCAAATTTGGAAATTCACCATAAATTGTGGAAATTGAGTTAGGGACTGAATAAAATATGA
AL865 | 12:A>C | Krm7 42124213 | TGCAGTATTTTGATAAAAATAACATGTATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
AL866 | 2L:A>T | Krm7 42124213 | TGCAGTATTTTGATAAAAATAACATGTATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
AL867 | 40:T>A | Krm7 42711969 | TGCAGGGAGCAGAAACTCCACTGCTACCAGATTCAGCCAGTCTCCAATCATCATTACAACCCCTAGAAC
AL868 | 25:A>G | Krm7 48468677 | TGCAGCCTCTACTTCCCTCGCTGCAACCTCTGCTTCTCTCGCTACCGCATCTGTTTTACAGATCGGAAG
AL869 | 67:T>C | Krm7 48637570 | TGCAGAACTATATCTATTTTCTTGGAAGCATGTTTAGTATGGGAGTTTACTGTTTATATGTGCATGCTA
AL870 | 5:A>G | Krm7 48637570 | TGCAGAACTATATCTATTTTCTTGGAAGCATGTTTAGTATGGGAGTTTACTGTTTATATGTGCATGCTA
AL871 | 61:C>G | Krm7 49455001 | TGCAGCAATTTTCTCCAATTCCAGTTTGGTGTCTTTTTGGATAGGGGATTGCCACACATCCCTATCTTA
AL872 | 29:A>G | Krm7 49492166 | TGCAGGAATGGATGAGGACTAAGTCTTCTAATCTGCAACATGATATGCCATTCCTTTCTTTTTTTCTCA
AL873 | 8:C>T Krm7 50659469 | TGCAGCGACGGTGGCAAAACTCCGGAAAGGTTGTTCTTGCGTAGGTGTAAAGACTGAAGAAAGCTTACA
AL874 | 33:A>G | Krm7 50697087 | TGCAGTTTACAGTATTTGATCAGCTGAAACAACAACTACTTACAGATCGGAAGAGCGGTTCAGCAGGAA
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AL875 | 46:T>C | Krm7 51817623 | TGCAGTATTCATACTCCCTCTCTGTTTTCTTTGTCGAGGAGATTTTTTTACAGATCGGAAGAGCGGTTC
AL876 | 5:G>T Krm7 51817623 | TGCAGGATTCATACTCCCTCTCTGTTTTCTTTGTCGAGGAGATTTTTTTACAGATCGGAAGAGCGGTTC
AL877 | 9:T>C Krm7 51845775 | TGCAGTTATTTTATACATCCCGTGAGGGTGGGTGGTAGGTTGAAACAAACTCTGCACATTTACAAAGAA
AL878 | 66:A>T | Krm7 51967391 | TGCAGCTGTAAGTAATATAGAAAAAAGAGAAATGTGGAAGGAAGGTCATATCAAACTGACATAACTACT
AL879 | 28:C>A | Krm7 51998972 | TGCAGTCTTTTTTCCTTATTTGCCATCACAATTCCAAACTTCAAATCACATATAATTCCATTATTTATG
AL880 | 15:C>T | Krm7 52005375 | TGCAGGCCGTAGAAACTCATGAAACACAAGCAAAATTACAGCTCAAGCATGTTTACAAAACGGTAAGTC
AL881 | 17:G>A | Krm7 52047629 | TGCAGGGGTGGGAAATGGAGTTCCTCTCCAAGATTTTCGGGCTCAGGAGGGTCGAGGAAGGATGGTTAC
AL882 | 51:G>A | Krm7 52065365 | TGCAGATAAGTCAGTGTTGTGGTGTTCTATGATCTTGTTTCTAATGTATTAGATGTATTACAGATCGGA
AL883 | 66:T>A | Krm7 52084078 | TGCAGGACTACTGACTGCGATAAAAATACGATAGGTGATGGTTTTGAGTGAGAAGCTAATAGATGTTCA
AL884 | 41.T>G | Krm7 52088898 | TGCAGCAATGAAAGTTGAGAACTGAAATCTTCAATTGCAGGTGATTCTGATGGTGTTGTGCAGAAAACA
AL885 | 37:G>C | Krm7 52088898 | TGCAGCAATGAAAGTTGAGAACTGAAATCTTCAATTGGAGGTGATTCTGATGGTGTTGTGCAGAAAACC
AL886 | 35:G>C | Krm7 52091594 | TGCAGCTTGTCCATCCTGCTTATGCTTGGATTGATGCCTTGCCTGAGGGATATTCTCTTCGGAATGAGC
AL887 | 37:A>G | Krm7 52105130 | TGCAGTTAATATTGGAGCAAAGGTAGCACATTTTGCTAATTATCAACAATTTTTGTTTCGAATTTACAG
AL888 | 6:A>G | Krm7 52239642 | TGCAGAATCACTGAAAATGATTCTAGAACATAACCAGCACCAGACCCGAGCCTCCTTTGATGGTGTTTG
AL889 | 39:C>T | Krm7 52239642 | TGCAGAGTCACTGAAAATGATTCTAGAACATAACCAGCACCAGACCCGAGCCTCCTTTGATGGTGTTTG
AL890 | 57:T>C | Krm7 52239642 | TGCAGAGTCACTGAAAATGATTCTAGAACATAACCAGCACCAGACCCGAGCCTCCTTTGATGGTGTTTG
AL891 | 6:A>C Krm7 52343939 | TGCAGAAACAGAAAAATATACATATGCGTTATTAGCGCAGGTACTCTATTATTTCTAAGTCTATTTCTG
AL892 | 28:C>T | Krm7 52343939 | TGCAGAAACAGAAAAATATACATATGCGCTATTAGCGCAGGTACTCTATTATCTCTAAGTCTATTTCTG
AL893 | T:A>G | Krm7 52423594 | TGCAGGGATGGGAAATGAAGTTCCTCTCCAAGATTGTCGGGCTCAGGAGTGTCGAGGAAGGATGGTTAC
AL89%4 | 16:T>C | Krm7 52431128 | TGCAGTCAGACACTTGTCTTCCAAGGGGTAAACACATGAATAAAAAAATGGACTTACACTGGAAAATTG
AL895 | 36:T>C | Krm7 52431128 | TGCAGTCAGACACTTGTCTTCCAAGGGGTAAACACATGAATAAAAAAATGGACTTACACTGGAAAATTG
AL896 | 25:T>C | Krm7 52444407 | TGCAGGGGTGGGAAATGAAGTTCCTTTCCAGGATTGTCGGGCTCAGGAGCGTCGAGGAAGGATGGTTAC
AL897 | 66:C>A | Krm7 52720632 | TGCAGGAAGAACCGTCCCTTCGGCCATTGATGAGTTACGTCGTAAGGTCCCTCGAGTGCTTAATTACAG
AL898 | 5:A>C Krm7 52794766 | TGCAGATTAAAGTAATTTTAGTTGTTTTGTTTCTAGCATATAATGATTTACAGATCGGAAGAGCGGTTC
AL899 | 40:A>G | Krm7 56837865 | TGCAGTGCAAATCAATTATCAAAACATCATTTTATTTCAAAGGATTAGACAGTAAAAGTATCACGGACT
AL900 | 50:T>G | Krm7 56920612 | TGCAGCATGTCATCAAGCTGTATGCACTTCAACCAAAAAATGTAACAGTATCATGGTTGGCCAATTTCC
AL901 | 18:T>G | Krm7 57346876 | TGCAGACAGATTACAGAATGACAATAACATTGAAAATATCAGAGTAGTGTCCGATTTACAGATCGGAAG
AL902 | 40:A>G | Krm7 58290728 | TGCAGACAACAATCTCTCTGCTGCTGTAGTGGGATCCCAAACGTTACCACTTCAGAAAGATAACCAACC
AL903 | 53:G>A | Krm7 58642177 | TGCAGAATTCATCAGCGCATTGATATGGGGTAAGTTCCTGCTTTGTCAAACTTGTATAATTAGCTTCTT
AL904 | 11:A>G | Krm7 58786048 | TGCAGAAGTTCAGTCCTGCGGAGCGAAATCAGGTATTTAGTTGCCTCGTCTTTCTCATTACAGATCGGA
AL905 | 31:G>T | Krm7 58786048 | TGCAGAAGTTCGGTCCTGCGGAGCGAAATCAGGTATTTAGTTGCCTCGTCTTTCTCATTACAGATCGGA
AL906 | 6:A>G | Krm7 58786106 | TGCAGAAGATAAGCTTTCATGTCCATAGCACCAGGTGGATTTCCAATGCCGGAACAATAAATTACTCTT
AL907 | 34:G>C | Krm7 58830095 | TGCAGTTTATGCAGTTTTGGTGTGGTTAGCTCTCGTTGACAGAAGTTCTTCATTCTAGGACACTGGCTC
AL908 | 33:G>A | Krm7 58944816 | TGCAGATTTCATGGTTCTCAAAGCTGAATGAATGTAGAAGGCTGGATAAATAACATATTTGGCTCCTCC
AL909 | 37:A>G | Krm7 59575569 | TGCAGATCTTTGTTCAAATGCTATCTCTTTGAACAAAAACCAAGCATCATTATCAGACAAGCCTTTCAG
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AL910 | 27:G>A | Krm7 59608216 | TGCAGCCTTATTTAGGTCAAGGATACCGTCTTCAGCATGCTTCATCAGATTGACAAACTTCTTCGTCAA
AL911 | 59:T>C | Krm7 59608216 | TGCAGCCTTATTTAGGTCAAGGATACCATCTTCAGCATGCTTCATCAGATTGACAAACTTTTTCGCCAA
AL912 | 32:C>T | Krm7 59748541 | TGCAGATAACTCCAGCTCCTTGCAGTTGCTTACTGAAAAGCCTTCAAGGAAAGTGAGATGTTGGAACAC
AL913 | 48:G>A | Krm7 59748541 | TGCAGATAACTCCAGCTCCTTGCAGTTGCTTACTGAAAAGCCTTCAAGGAAAGTGAGATGTTGGAACAC
AL914 | 22:G>C | Krm7 59865639 | TGCAGAAACAAATAATGCTACTGATAATTTATCCCCTAAGAAACTTACCCACCATGAAAAGTTCTATTT
AL915 | 11:.C>A | Krm7 59937741 | TGCAGAAACAACTAATGCTACTGATAATTTATCCCCTAAGAAACTTACCCACCGTGAAAAGTTCTATTT
AL916 | 9:G>A | Krm7 59947776 | TGCAGAAACGAATAATGCTACTGATAATTTATCCCCTAAGAAACTTACCCACCATGAAAAGCTCTATTT
AL917 | 10:G>C | Krm7 60026641 | TGCAGCAGACGCCGCGGCTAGTGCCAACACCACCTGTCATTTATACAAAAAGAATGTTAATTACAGATC
AL918 | 10:G>C | Krm7 60026641 | TGCAGCAGACGCCGCGGCTAGTGCCAACACCACCTGTCATTTATACAAAAAGAATGTTACAGATCGGAA
AL919 | 34:.T>C | Krm7 60026641 | TGCAGCAGACGCCGCGGCTAGTGCCAACACCACCTGTCATTTATACAAAAAGAATGTTACAGATCGGAA
AL920 | 40:G>C | Krm7 60308725 | TGCAGCAAGCCAGCAACAGCAACACAACCATTTGCTCTTGGGAAGCTACATTTTTACGGTCGATTTGGG
AL921 | 21:.G>C | Krm7 60443004 | TGCAGTATATTGCAGAATCATGGCTTTGATTAGTTTCATAACACAATATGAACATGCAAGTGCATAAAC
AL922 | 19:G>A | Krm7 60443004 | TGCAGTATATTGCAGAATCGTGGCTTTGATTAGTTTCATAACACAATATGAACACGCAAGTGCATAAAC
AL923 | 43:A>C | Krm7 60668308 | TGCAGTAAAAAGGTAAAAAAGATTACAAGATGAATTGACAGGCATTACAGTATACCGTTACAGATCGGA
AL924 | 2L:A>T | Krm7 60811681 | TGCAGGATTTGCAACTTGATTATGTTGATCTCTATCTAGTATGTCTTACAGATCGGAAGAGCGGTTCAG
AL925 | 14:C>T | Krm7 60811681 | TGCAGGATTTGCAACTTGATTATGTTGATCTCTATCTAGTATGTCTTACAGATCGGAAGAGCGGTTCAG
AL926 | 6:G>T Krm7 60814006 | TGCAGGGGTTACCCTTTATGGTGGACCAAGAGCAAGTTCCTTGTTACAGATCGGAAGAGCGGTTCAGCA
AL927 | 54:G>T | Krm7 60836269 | TGCAGGCTTCTCAGATTCTTCGAATCATCACATTCTATTCTACTCAGCTTCCTGGACCAAATTATCATT
AL928 | 43:G>A | Krm7 60837134 | TGCAGTAATATCATAGAGTGTTAGAACTGCTAACAAGGCTTATGCCTTAACAATTGGGGGAAGAATTAC
AL929 | 56:T>G | Krm8 575753 TGCAGGTTACAGTGTTTCCCAAGAAGCCATTAGATGGAGCTCATGAGGTTCAAAGCTTTTGTCTTGGTC
AL930 | 32:C>T | Krm8 604652 TGCAGAAACTTTGATTCTTGGAAATCCATTAGCGAGTCTAGGCCCTACCTTGGAGAAAAGTAAGGTTGC
AL931 | 40:A>G | Krm8 604652 TGCAGAAACTTTGATTCTTGGAAATCCATTAGTGAGTCTAAGCCCTACCTTGGAGAAAAGTAAGGTTGC
AL932 | 46:G>A | Krm8 1107756 | TGCAGCTCAACATGGGTCCCTTGTGTCCTCTTTACTTGATGTTCAGGACAAGGATGGTGGTCAATTAGG
AL933 | 31:C>T | Krm8 1594643 | TGCAGTGCTGTGAATAGCAAAGAAACTCAAACAATATCATTATTTCCCCATGAATATACTCCTGCATGA
AL934 | 32:G>A | Krm8 1690375 | TGCAGCCATCAACTCTTCTATGGCGGGTGTCAGCACTCTCTTCAGAAAGCAAAGATTGAAAGTGCAACA
AL935 | 21:C>G | Krm8 1690375 | TGCAGCCATCAACTCTTCTATCGCGGGTGTCAGCACTCTCTTCAGAAAGCAAAGATTGAAAGTGCAACA
AL936 | 12:A>G | Krm8 1728002 | TGCAGCATTAACAATGGACTGGCTATTCTATTGCTCTCACTAATTAGAGGAATTTACTACAATTCTTAC
AL937 | 32:G>T | Krm8 1910148 | TGCAGATTTGATATGTAAATAGAAACTGCATTGTATGGACATCACTTTGTTTTGGGCATGCAGGTTAGT
AL938 | 41:A>G | Krm8 2005582 | TGCAGCGATTTCCTGTTCTGAGAAGACATATGGACCAAGTTATTGGGAACTTTCTCCGACAAGGCCTCG
AL939 | 65:C>A | Krm8 2270802 | TGCAGTTGAAATGATTCTGAAAAATTGTGCACACGTGTAAGTACATGTGCGTTTATATACAAACACGAG
AL940 | 43:A>G | Krm8 2530273 | TGCAGGGTATTTGCTTATTTCTTCTTCACGACCCGGAAGTCAGATGTCAAACTTGCAGGGTATATTGAG
AL941 | 58:A>T | Krm8 2816764 | TGCAGATAAGAGGAAAGACGAGGAATTATAGACATTCGAGCCATGCAAGAAACTGCTAAAGCGGGAGAA
AL942 | 23:C>T | Krm8 2846526 | TGCAGTATGAAGATTACAGATAACAGATGCGTAACCCAATCCTTTTGTCTCGTACCAATGGTCGAGCTT
AL943 | 30:G>A | Krm8 2846526 | TGCAGTATGAAGATTACAGATAACAGATGCGTAACCCAATCCTTTTGTCTCGTACCAATGGTCGAGCTT
AL944 | 10:A>G | Krm8 3071800 | TGCAGGATTCAGTGAGTTACAACCTGGGAGTCCGTGCCCCAGCTTTCCACATCCGAAGCAAAAAGTTGG
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AL945 | 35:G>T | Krm8 3651562 | TGCAGGCCGTTAATATTGAACATCTTTGTCTGAGTGATAACATCTTGAACCTGCTGCCCTGTTTTGAGC
AL946 | 17:C>T | Krm8 3652121 | TGCAGGCAGTGGATGCACTCCGCCAAGCACTCATCTTAGATGAATTACTGCCTGCTAAACATGATGATC
AL947 | 13:T>C | Krm8 3771000 | TGCAGCAGGTCAGTTTTGTACCTTACATTAGCTTGAATGTCCTCGGCAGAACAGATTCCTGAGCTGATC
AL948 | 15:G>A | Krm8 4477679 | TGCAGCAGATACCAAGTACTGGCACAATTACATCAAGGAGAGACGACGACTACAATTCACATTTTAGTG
AL949 | 48:A>G | Krm8 4477679 | TGCAGCAGATACCAAATACTGGCACAATTACATCAAGGAGAGACGACGACTACAATTCACATTTTAGTG
AL950 | 8:C>T Krm8 4834087 | TGCAGTGACGTGAATGTGAAAAATCACTAAAAATAGTAGGAATGGAATTACAGATCGGAAGAGCGGTTC
AL951 | 5:G>C Krm8 5641793 | TGCAGGGAAGAAGTTGAAGTCTTTGAAGCTTTGGGGTGTGTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL952 | 62:G>A | Krm8 5785749 | TGCAGGCTATGTTTTCTTAGTTGATAATGTTATATATATATACCCAAGGAAATATCTTTTCTGAACTTC
AL953 | 6:C>T Krm8 5785749 | TGCAGGCTATGTTTTCTTAGTTGATAATGTTATATATATATACCCAAGGAAATATCTTTTCTGAACTTC
AL954 | 29:A>G | Krm8 6051515 | TGCAGAAAAATGGCATTTCAGGTGTACCAAAGCTGAAGAGATCAACAGCCTGCCAAGATTTCAGCAACC
AL955 | 68:A>G | Krm8 6112156 | TGCAGGAAGATGAAAATATGAACATAGTACAGTGAAAATGGCAAAGGAGATAAATAGAAATGGAAAAAA
AL956 | 5:C>T Krm8 6355290 | TGCAGCAAATGATAGAAGCTCTGGCAGAAGATTATAGAAAAGGCATATGCTTCTATTCCATGTAACATG
AL957 | 49:T>C | Krm8 6390260 | TGCAGAATGGAAGAGCAGAAAACAAGGCAGCGTTTGCATCAACAGTGGGTCTACTTCTCAGTTATACAT
AL958 | 31:A>G | Krm8 6390260 | TGCAGAATGGAAGAGCAGAAAACAAGGCAGCATTTGCATCAACAATGGGCCTACTTCTCAGTTATACAT
AL959 | 46:A>G | Krm8 6390260 | TGCAGAATGGAAGAGCAGAAAACAAGGCAGCATTTGCATCAACAATAGGTCTACTTAGTTATACATTAC
AL960 | 9:G>A | Krm8 6390260 | TGCAGAATGGAAGAGCAGAAAACAAGGCAGCGTTTGCATCAACAGTGGGTCTACTTCTCAGTTATACAT
AL961 | 28:T>C | Krm8 6525084 | TGCAGAAACCTCCATATGCTAAATTTACTGACTACTAAAAAATCAGAACTGGAAAAAGACAGGCACTTT
AL962 | 59:A>G | Krm8 6996068 | TGCAGATGTTGGTATGGCAATTGGGGCAGGGACAGATATTGCCATAGAAGCTGCAGACTATGTTTTACA
AL963 | 66:G>A | Krm8 7138137 | TGCAGTAGCTGGAATTTTACCTGTTATAGCATTGAAGATATCTGATAAGAGGTTTCCTTGATTACAGAT
AL964 | 26:T>C | Krm8 7138137 | TGCAGTAGCTGGAATTTTACCTGTTATAGCATTGAAGATATCTGATAAGAGGTTTCCTTGATTACAGAT
AL965 | 68:T>A | Krm8 7138137 | TGCAGTAGCTGGAATTTTACCTGTTATAGCATTGAAGATATCTGATAAGAGGTTTCCTTGATTACAGAT
AL966 | 63:C>A | Krm8 7138479 | TGCAGCTTCACATTGAACAAGGACCTGTACTAGAATTGGTTGGTTTTCCTCTTGCTGTAGTTACAGATC
AL967 | 40:A>C | Krm8 7323392 | TGCAGTTTCTTGTGAGCCAAGGATGAGTTGTTGTTGGCTGATCAACTCTTCTTTTTTTGCCACCTCATT
AL968 | 35:A>C | Krm8 7368180 | TGCAGTAGATTAAATATTGGAAATCGAATTCCACAACCCAAATTATTTCATCCAAATTTGAATTAGGAA
AL969 | 42:C>A | Krm8 7372373 | TGCAGGATAGATAATAAGAGAATGAAATATAACATGAACTTACAAATTTATGTCCATCATTACAGATCG
AL970 | 5:T>G Krm8 7736909 | TGCAGTAATTTCATTTTTCGAGCCTAGGGATGAAATTGTCATGTGTTACAGATCGGAAGAGCGGTTCAG
AL971 | 22:T>C | Krm8 7755487 | TGCAGAATTTAAATGCAGCAACTGTATCAGCATCACACTCATTACAGATCGGAAGAGCGGTTCAGCAGG
AL972 | 38:T>C | Krm8 8232843 | TGCAGCTGCCATTAAATGTCTTGGAGAAGAGAAAACCATATGCAACCTATCAACAGATGAAGCAGTTGC
AL973 | 7:G>A | Krm8 8958930 | TGCAGAAGATGAAAGAGACTGAGACAGTCAAGGAGTATTCTGAAAGGCTCCTTACAGATCGGAAGAGCG
AL974 | 16:T>A | Krm8 9561787 | TGCAGAACAAGATTCATACGGAAGCACACAATCAGAAAAGGCTGCATTAGTGAAGCGATATGGAGGACT
AL975 | 33:T>C | Krm8 12506940 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTTTTCTCTAAGTCTCATTGCTTTGAGTTCATTACAAG
AL976 | 42:C>T | Krm8 22990865 | TGCAGGTTAGTGGCTTTTTATTTCTTCTTGTATATATGTAGACATATTTCTTTACTTTTAGTTCTTACA
AL977 | 21:T>A | Krm8 22990865 | TGCAGGTTAGTGGCTTTTTATTTCTTCTTGTATATATGTAGACATATTTCTTTACTTTTAGTTCTTACA
AL978 | 8:C>T Krm8 23349991 | TGCAGTTTCAGTGGCAGCAATGAGAGACCATAAGCCTAGTAGTTGATTTGGGAATCACTAGAGGCATCT
AL979 | 32.T>C | Krm8 24212145 | TGCAGCAAATACATTCATTAAGTTAAATGCGTTTTAGACACATTACAGATCGGAAGAGCGGTTCAGCAG

119




Ek 1. Devam

AL980 | 61:T>C | Krm8 24955928 | TGCAGGGGCTGTTGGCTGCACTGTTTCATAATTAGTCATGTGTGGGATCGATCGAATGGAATTATCATG
AL981 | 47:C>G | Krm8 26158340 | TGCAGCCTTGCCAGCTCCAAGCCCTCGAGTCTTGGTCGGAGTGTTGACGGAAACAAAGACTATATCAGC
AL982 | 25:T>C | Krm8 30181617 | TGCAGATTCAATACTCAAATAAAGGTTGATGGGGCCACCAGGCTAAGTTTTGCGGAAGGAGCCGTTGCA
AL983 | 16:G>A | Krm8 30207637 | TGCAGCTGCAATATACGGAACCAACACTACCAAAAACATATTCATGATGTGAAAATATTACAGATCGGA
AL984 | 15:G>A | Krm8 33260449 | TGCAGCTCAAGATATGAATAATTTAGTGACTATGACGCAAATGGACAGTTTTGGATATACATATAAGTA
AL985 | 29:T>A | Krm8 33607030 | TGCAGCAAGAACTGAACGTGGCTTGAGAGTGTGGAGGAAAGCTCGAGCATGGTGAGTGAAGATAGATCG
AL986 | 24:T>A | Krm8 33797417 | TGCAGCATTCCTGTTATCAACTGCTTCCTGAAAATGTTCAAAACAGATGTGAAGCATCAAACAAAGAAG
AL987 | 19:C>T | Krm8 33797483 | TGCAGTAAATTCTAGGAAGCCAGAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL988 | 22:T>C | Krm8 34398532 | TGCAGTTATAGAGTTCTAAGAATGCTATGTTAGTCGATGAAGGATCACCTAACCAAGAAGGGAACATTC
AL989 | 13:C>A | Krm8 34928599 | TGCAGAGAGTTTCCCATAAGTCTTCCATGGATTCACCATTTGTTTTGGGGTGAAACCTTGAAGATAAAT
AL990 | 45:T>G | Krm8 34928599 | TGCAGAGAGTTTCCCATAAGTCTTCCATGGATTCACCATTTGTTTTGGGGTGAAACCTTGAAGATAAAT
AL991 | 63:C>G | Krm8 35753649 | TGCAGTGGGTTAATCCAGCTAACAAGCTTGGCCTAGTAAGGGGTGAGCAAAGGTATGCTTTTTCAAGCC
AL992 | 66:C>T | Krm8 35935741 | TGCAGCATAAACAGGTTTCATCTTAGCCTGTTCTCTCATCGACAAATTGGTTTAGGTTTTGCTATGCTA
AL993 | 22:A>G | Krm8 35997649 | TGCAGTAATTACCATTCAACATAGAGTAAGCAATTCCATAGATTTCAAATATATGGTAAAAGTACCACA
AL994 | 28:C>T | Krm8 36446920 | TGCAGAAAACGATGATATTTCAGGTCCTCACATTTAGCAAAAAAAATCTTACAGATCGGAAGAGCGGTT
AL995 | 28:C>T | Krm8 36446920 | TGCAGAAAACGATGATATTTCAGGTCCTCACATTTAGCAAAAAAAAATCTTACAGATCGGAAGAGCGGT
AL996 | 45:T>A | Krm8 36446920 | TGCAGAAAACGATGATATTTCAGGTCCTCACATTTAGCAAAAAAATATCTTACAGATCGGAAGAGCGGT
AL997 | 57:A>G | Krm8 37564406 | TGCAGATGAGATAAATTTTGGAGTGATTGATTTACTTTTCTGTTTTCTAGAAGGTGGAGGGATGGGAGA
AL998 | 52:T>G | Krm8 37564406 | TGCAGATGAGATAAATTTTGGAGTGATTGATTTACTTTTCTGTTTTCTAGAATGGGGAGGGATGGAAGA
AL999 | 36:A>G | Krm8 37910585 | TGCAGAACAAATAAAACAATTCACTAGGCACGAAAGATGGCATCCAAACGAGAATCAAATGAGGTTCAT
AL1000 | 5:T>A Krm8 37910585 | TGCAGTACAAATAAAACAATTCACTAGGCACGAAAGATGGCATCCAAACGAGAATCAAATGAGGTTCAT
AL1001 | 21:A>G | Krm8 38103297 | TGCAGTTAGTGTAAAAACAGCAGTGGCGGTGAGATTAGATACTGTAGCGATACTATAGCGTGAGACAAA
AL1002 | 48:G>A | Krm8 39743221 | TGCAGTAAAGCAAACACATAGAAAACCATAATAGACAAGGCTCGAAACGGGATACCAACAGGCAAAACC
AL1003 | 58:A>G | Krm8 39789553 | TGCAGGTATCTTTTGCTCTAGTTCTTGAACATGATAATTTGGGTTCCATACATGTCCAAATATTTTGTT
AL1004 | 44:T>C | Krm8 39789553 | TGCAGGTATCTTTTGCTCTAGTTCTTGAACATGATAATTTGGGTTCCATACATGTCCAAATATTTTGTT
AL1005 | 39:G>A | Krm8 40025130 | TGCAGCAGTCACATGAACCCAAAGATGTTGTATCATCAAGTCTTCAGTCATGTGAACCCAAAAATGTTA
AL1006 | 14:C>A | Krm8 40227422 | TGCAGTGACTTCTCCTTTGCTGCATTTCAATACATGATGTTAGCTACGCTTTCTTTACAGATCGGAAGA
AL1007 | 60:T>C | Krm8 40544448 | TGCAGAATTGGGAACTTTACCTTCTTATACCTGGAAGAGTATATGGGTAGCGAAAGGTCTTCCCCAAAA
AL1008 | 31L:A>T | Krm8 41362082 | TGCAGCCATATACATCCTGAGAGTGCCACCAAAGAAAGTTCTTCCATTTCACTTTTCTCGTAAGCATAA
AL1009 | 17:A>T | Krm8 41362082 | TGCAGCCATATACATCCAGAGAGTGCCACCATAGAAAGTTCTTCCATTTCACTTTTCTCGTAGGCATAA
AL1010 | 29:A>G | Krm8 41366828 | TGCAGTGGAGGATTGCTGAGGCTTGCCAAAGATTAGAACATGATTTTGAGGTTCTTGGTGTTACCGCAA
AL1011 | 21:T>C | Krm8 41366828 | TGCAGTGGAGGATTGCTGAGGTTTGCCAAAGATTAGAACATGATTTTGAGGTTCTAGGTGTTACTGCAA
AL1012 | 30:C>T | Krm8 41427793 | TGCAGCACCGGTCCCGGGCATTCAACCGCACCATGGCACCATGTACAAGGCAGACCCCGGCATTCACGT
AL1013 | 64:G>C | Krm8 41427793 | TGCAGCACCGGTCCCGGGCATTCAACCGCACCATGGCACCATGTACAAGGCAGACCCCGGCATTGGCGT
AL1014 | 35:A>T | Krm8 41804297 | TGCAGTTTTCTTACGCATATGGAGGCAAAGGCTTGAGTACAAAATGTAAAAAACAAAAAGGAGTCAAAG
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AL1015 | 8:T>G Krm8 41981295 | TGCAGATGTCATTGAATAACCGCTAAGTCAAGAGTTCAATGATCTTGTCATACCAAGCCCTTGATGCTT
AL1016 | 64:A>T | Krm8 42327219 | TGCAGTTCTAAATTTTGGTCACAAATTACATCGCAGAGTGTTGCGAAAGTTATGTAAAGTTATAAATAA
AL1017 | 28:C>G | Krm8 42372339 | TGCAGTCTATCTCCTTGAAAATGCAAAGCTTGCGATTTCCGCTTGTGTTGTGAGGTTACTGTTCTTTCC
AL1018 | 26:G>A | Krm8 42383415 | TGCAGTTCGTCACCTCCCTGTTCGTCGGCTTGTTTGTTCACCATTCTTTAGCTCCACCTCCTAACTCGC
AL1019 | 36:T>G | Krm8 43908767 | TGCAGATGAACCAGCAGGAGAATCGTGGCCGTGAATTTCAGCATCGTCGACGTCACAGAGAAGAAGAGG
AL1020 | 48:G>C | Krm8 43919693 | TGCAGACATAGCCCATCCAAGGGAAGATGCATCTACATCTTGGCCACCGAAAGGGTGTTCACTTGGTTT
AL1021 | 46:C>T | Krm8 43919693 | TGCAGACATAGCCCATCCAAGGGAAGATGCATCTACATCTTGGCCACCAAAAGGGTGTTCACTTGGTTT
AL1022 | 17:G>C | Krm8 43981666 | TGCAGTTAAATTAAAAGGTCAGTATAATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL1023 | 47:A>G | Krm8 44376361 | TGCAGTGCAGTTACTCTCACTAGCATCTGGCATGGCTGTTGCCCTTTATATTTCACTTGTAGAATAAAT
AL1024 | 68:G>C | Krm8 44879801 | TGCAGTGGCTGGCCAATTCGCCTTCAATCGTGCTCCCCACTTACAAGCTACCCCCTTTCTTCCAGCATG
AL1025 | 63:T>A | Krm8 44933209 | TGCAGACGCTGATGACTCATGACCTACAGCAAATAAAAATGAAACATAGAAGTACTGTAATGTTAAGGT
AL1026 | 29:C>A | Krm8 46129013 | TGCAGATAGGTGCAATGGGGGTGAAAGGGCAAAGAGTCGTTTATGGTTTTGTGTTTGGAATGAGTGAGC
AL1027 | 68:G>T | Krm8 46337712 | TGCAGACCGAAGGCATGTCTTTTCCAATGAGCTTCAGAAGGTGGGGTCGGAAGGCGGGAAAGTGTTACG
AL1028 | 57:C>T | Krm8 47426767 | TGCAGCAACCAAAGCAATCACAACAGACCCCAATTTCCAATCTGCTTTAGCGGCGGCCCTCACATCAAT
AL1029 | 46:C>G | Krm8 47554615 | TGCAGTAACCATGGTATTCAGTACAGTTTTTATGGAAACTGATTTGCGTTACGATTGGAAGTATTTGGT
AL1030 | 38:C>T | Krm8 47554615 | TGCAGTAACCATGGTATTCAGTACAGTTTTTATGGAAACTGATTTGCGTTACGATTGGAAGTATTTGGT
AL1031 | 29:T>C | Krm8 47611693 | TGCAGTTGTAAAACACCAAAGGGATCCGCTCAAAGCGCTTCAAATGTTCAATGCAGTAAAGAAAGAAGA
AL1032 | 44:C>T | Krm8 47982364 | TGCAGTCTCACGGTCGGATTGTTGATGTAATAATAATTTCTGCCCAGGATAGGCTTCCACTCGGAACTG
AL1033 | 56:G>T | Krm8 48015982 | TGCAGCATCAAATTTGCTGAATACGAGCTTTTGCACAGTACCGGAGCTATCCTTCTGATGAATCTCAAC
AL1034 | 22:C>T | Krm8 48170183 | TGCAGTACTTGATTATGCACCTCTCAACTATTTGCTCTGCATATTATTACTCCTAAGCAACCTTTGCTT
AL1035 | 37:C>T | Krm8 48176684 | TGCAGTTTGTATTACTTTTTTTTCCTCAATGGCTAAGCATTCTTCTTATAGTTACAGATCGGAAGAGCG
AL1036 | 6:T>A Krm8 48246969 | TGCAGATCACTTGAACTCTACTGGCTTTTCTGTTGGTTCCTCTCAAAATCTCGCGTGACGTCTAATTGA
AL1037 | 3L:T>A | Krm8 48255379 | TGCAGAAAGAACTGCTCTTGGAGGAGCACAATGTAGTTGCTGCATAAGCTGTGTTGTCAAGATAAGCCT
AL1038 | 42:C>T | Krm8 48489391 | TGCAGCGCCCACACTAACCTGAAATGAGCTTGCTGCATTGGCCGGGTCTTGAACCCATGAATTTACAGA
AL1039 | 6:C>G Krm8 48524301 | TGCAGACAAGACTTAATCCGCCATACCTAACAATCTGTTTCATATTTTTTACAGATCGGAAGAGCGGTT
AL1040 | 42:C>T | Krm8 49032949 | TGCAGAGTCGTCTTTACGTTGGATCAAAGGTTCCCCAGTCACCTTCAAGAGAATAAAGAACCCAAAAAG
AL1041 | 5:T>A Krm8 49032949 | TGCAGTGTCGTCTTTACGTTGGATCAAAGATTCCCCAGTCACCTTCAAGAGAATAAAGAACCCAAGAAG
AL1042 | 58:T>A | Krm8 49063166 | TGCAGTAGGAGTTCCTTGAAGAGGCCTTCAAAGTTATGTTTGAGATTTTCATGTTTTTTGTTTTGCTAG
AL1043 | 63:T>C | Krm8 49063166 | TGCAGTAGGAGTTCCTTGAAGAGGCCTTCAAAGTTATGTTTGAGATTTTCATGTTTTTTGTTTTGCTAG
AL1044 | 29:G>A | Krm8 49313401 | TGCAGATTGTCCACAAGAAAACTGCTTCGGTCCTGTGCTTGACCACAGTCAAGAACGAGGATAAGTTGG
AL1045 | 67:T>C | Krm8 49665166 | TGCAGAAACAAATGAACTGAATATAATGGAGATTAGTAGATAGTCATAGGACTTAGATCTTACACCTTA
AL1046 | 8:C>T Krm8 49665166 | TGCAGAAACAAATGAACTGAATATAATGGAGATTAGTAGATAGTCATAGGACTTAGATCTTACACCTTA
AL1047 | 5:A>G | Krm8 50956446 | TGCAGAGTCACTCTCAGAGTCCCAAAGGTCAGTTGCTAATACTGGCCCTCCAGTTATTGAACCAATCCC
AL1048 | 64:C>T | Krm8 51174795 | TGCAGGAGGCGCTTTTCTTTTCGTGATTCGGCTTTTCTGAGGAAGCTGATGTCGAAATTGGCTTCCCCA
AL1049 | 34:A>C | Krm8 51472698 | TGCAGTCAGATTGCTTTCCTGGTGTCCTATGGGTATGATCCTCATCATCGTCCAATCTCGAGTCTTTAA
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AL1050 | 31:G>A | Krm8 51472698 | TGCAGTCAGATTGCTTTCCTGGTGTCCTATGGGTATGATCCTCATCATCGTCCAATCTCGAGTCTTTAA
AL1051 | 13:A>G | Krm8 52698934 | TGCAGATCTTGGTATTTGATTTCTGATATTTTCATGAATTGTGCTAATTGGTCTAAGCTTACTTTTCTT
AL1052 | 65:C>A | Krm8 53804677 | TGCAGAAAGCGGAAACGGAATTGCAGGCTTTGACGGCGGCGCAGAGGAATGAAAATTCGTGCTTACAGA
AL1053 | 28:A>T | Krm8 53966448 | TGCAGAGTTGCAACAGCACGGATGATATAGCAGACATACCTGTCATCACGAAATCAAATTACAGATCGG
AL1054 | 61:G>C | Krm8 54006028 | TGCAGAGCATATATATGCTATACCTAATAAAATCTTGCAAGCACAAAGATGCGCCATTTCAGTTTATGT
AL1055 | 45:T>C | Krm8 54163745 | TGCAGCTATTAAATCTGCATTAGTCACAACCGGTATTGCCATTACTGAATCTTTTCATTGCTTTTCCTT
AL1056 | 30:C>T | Krm8 54393902 | TGCAGGGACATCATAGCCGAGTCCTCCAGCCTGCAAAAAAATTCGACAAGAAAAGAAAAAAGTTTATTG
AL1057 | 65:A>G | Krm8 54898727 | TGCAGTTTAACCATCACTGCTGATTCAGCCGATACCGACATCTGCTACTACAAGTTCAAACAAACAAAC
AL1058 | 36:A>G | Krm8 55336304 | TGCAGCTAAATAAATATTGGGAGAACCACTTGTGTAACATGTTTTACAGATCGGAAGAGCGGTTCAGCA
AL1059 | 46:T>G | Krm8 55338364 | TGCAGTTTATTCCATACTCATTTATAGAGAAAGAAGCTAGCCATGTTGAGGGATTTAGTCCTGAATTAG
AL1060 | 52:C>T | Krm8 55519618 | TGCAGTTCATCGTAGGTATCACGATGGATAAATTAGACCGATTTCACTAAATCATTATTAGTAAGTTTA
AL1061 | 59:C>T | Krm8 55674790 | TGCAGCTTGTGAACTGTGACACACCAGGGTTTTCACAACCGCCATGACTGGTTTTTTTTCTTCTAAATT
AL1062 | 27:G>A | Krm8 55674790 | TGCAGCTTGTGAACTGTGACACACCAGGGTTTTCACAACCGCCATGACTGGTTTTTTTTTTTCTAAATT
AL1063 | 56:A>C | Krm8 55734165 | TGCAGTGAAAGTCATAATTAGTCCAACTTTTTCTGGTGTGCAGGATTTGCTTTCATATATATGGAAGAT
AL1064 | 36:A>T | Krm8 55740171 | TGCAGCTGTCTGAATCATTTACTTCAAGCTTCAATAAAACAGTTACAGATCGGAAGAGCGGTTCAGCAG
AL1065 | 6:C>A | Krm8 55914059 | TGCAGACATTTTTAGATTCCGATTTTTGTCTCCAACCCAGAGGCGACAGCTTCACCCGCCGGTCCGTTT
AL1066 | 40:T>C | Krm8 55957343 | TGCAGACATTAATGTGTCCTATGGTGGAATCAAGCCAATTTTCACCTATTCATTCCATGGAGACAATTC
AL1067 | 54:C>T | Krm8 56157101 | TGCAGCTTTTCGCTTTTTGGAAGACACAGCTACATCAACAGGCTCTTGAGAACCCGATTTTTTGGAATC
AL1068 | 11:G>A | Krm8 56157101 | TGCAGCTTTTCGCTTTTTGGAAGACACAGCTACATCAACAGGCTCTTGAGAACCTGATTTTTTGGAATC
AL1069 | 10:C>T | Krm8 56157101 | TGCAGCTTTTCGCTTTTTGGAAGACACAGCTACATCAACAGGCTCTTGAGAACCTGATTTTTTGGAATC
AL1070 | 67:C>A | Krm8 56741806 | TGCAGCAAATTAAAGCAAAGCTAGCTGTTGAGGAATATTGGGCCAGGGCAAGTCACCCTCAATATTACA
AL1071 | 55:T>A | Krm8 56792099 | TGCAGCTGTGCTGAACCTTTTCCCAATTCCATTTCTGCCACTGTTTTTCCCTGAATTTATTGTTTTTAC
AL1072 | 15:T>C | Krm8 56792099 | TGCAGCTGTGCTGAATCTTTTCCCAATTCCATTTCTGCCACTGTTTTTCCCTGAATTTATTGTTTTTAC
AL1073 | 30:A>G | Krm9 66329 TGCAGTTATCTGTTTGGCCCCAAAATTTTGAAAGTCATTTTGCTCAGTGTAAAATGTTTTTTTTACAGA
AL1074 | 46:G>T | Krm9 66329 TGCAGTTATCTGTTTGGCCCCAAAATTTTGGAAGTCATTTTGCTCAGTGTAAAATGTTTTTTTTACAGA
AL1075 | 59:T>C | Krm9 66329 TGCAGTTATCTGTTTGGCCCCAAAATTTTGGAAGTCATTTTGCTCAGTGTAAAATGTTTTTTTTACAGA
AL1076 | 47:C>A | Krm9 143109 TGCAGCAGCAGCAGCAGTGGTAGTGGAGTTGGAGTTGCCTATCATATCCTTGAAAATTAGTAAAAGCGT
AL1077 | 19:7>C | Krm9 235668 TGCAGTTTCAAGGACTTGATATGCAAATTTACTATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL1078 | 20:A>G | Krm9 235668 TGCAGTTTCAAGGACTTGATATGCAAATTTACTATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL1079 | 65:G>A | Krm9 239911 TGCAGACAGAGTAGATGGCTGGTGACTTAGGTCTTCCTCATCACTATTATCTGCGTATATTTGGAGACT
AL1080 | 38:T>C | Krm9 487637 TGCAGACACAGAGAAGTTCTACACTGAAGTCCAGGAAATGATTCTTGCTAGATTCAATAAAACTTTTGA
AL1081 | 39:C>G | Krm9 487637 TGCAGACACAGAGAAGTTCTACACTGAAGTCCAGGAAACCATTCTTGCTAGATTCAATAAAACTTTTGA
AL1082 | 25:G>A | Krm9 487637 TGCAGACACAGAGAAGTTCTACACTGAAGTCCAGGAAACGATTCTTGCTAGATTCAATAAAACTTTTGA
AL1083 | 65:G>A | Krm9 554927 TGCAGCTCACGCATCATTGATTCCAAAATATTGTTCAGTAGATGAAACAGGGAAGTTTCTGCAATGTAG
AL1084 | 38:T>A | Krm9 561100 TGCAGTGCTCATAGTTGTGGTTTCCTTCATGCACACCTTGACTATGAAGGATGTTACCATGAAAACCAG
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AL1085 | 53:G>T | Krm9 561166 | TGCAGGGCTACTTTTTGCAGAAACCAGTCACCACATTTGGAGCACCACAACATGGGAAATGCTGTTCCT
AL1086 | 30:A>G | Krm9 589953 | TGCAGCTCTCATCATTCATTACAGGTTTCTAAACTTGATTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL1087 | 47:A>G | Krm9 1091849 | TGCAGTCAGATATCTAATTTAGATCACCACAATGTCATCATATACTCAATATTATTGAGCACTAACGAA
AL1088 | 23:A>T | Krm9 1360837 | TGCAGAACTGAACCCGTAGCAAAAGGGTTTTACCATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1089 | 17:T>C | Krm9 1425887 | TGCAGCCTCAGCAATGTTGCCGCTCTTTCAGCATTAGCCCAGCAACACCAAGAAGATGACCCATCATCT
AL1090 | 60:G>A | Krm9 1744917 | TGCAGGCACAAGCTCAAGTTCAGTGCAGTGCACTATGTCCTCAACAAGTCCAGAAAGCTCGAGCATCTC
AL1091 | 52.T>C | Krm9 1923288 | TGCAGCTCACCCATTGTTGCGCATGCAACCAAATTCCAAGAAAGTGAAAAGATTTACCCATGTACTTTA
AL1092 | 26:G>A | Krm9 2399991 | TGCAGATAATTACATTTTAGTCCTTTGGCACCATTGGTGCCGCCACAGGTTTTCTTTTTTGCAGGTTTT
AL1093 | 12:A>T | Krm9 2798587 | TGCAGAAATTTTAAGTGGGGTCAAAGGCAGGTGCTTGTGATCATCACAGCCAGGACTTTCTTTTTGTTT
AL1094 | 54:T>C | Krm9 2958536 | TGCAGTGTATTATCTCAGCTTTTTGTTTCACAGCACAGGTTTCCCTGTTTCTCTTTTCTTTCTATCTCT
AL1095 | 48:T>G | Krm9 3585633 | TGCAGTTTTATTAGGGAACTAATATCTCTATTACAGCACAAAGGAAAATAAATAATTTTTTTGTTACAG
AL1096 | 30:A>G | Krm9 3823754 | TGCAGACTGTAACAGAGTACCCGGCGTGGAATATTTTTTATGGCCGCCAAATGGTTCTTTAGGTCTTGC
AL1097 | 64:T>A | Krm9 4699377 | TGCAGTCCCTTTTATTTACAGTGAGTGGCATAAGAACTATTACGTGTTCTCATTTCAGGACATTTTAGG
AL1098 | 51:C>T | Krm9 4734708 | TGCAGAAGTGCAGATGCTCTGCACTTTTATATATCAAAAAGAAAACTTTGGCTATTCACCATCGATTAC
AL1099 | 50:A>G | Krm9 4766551 | TGCAGTGTTGGACCATGTTAGCTGAAGATTCCGAAAATAAGTATATGCATATCATTTTACAGATCGGAA
AL1100 | 10:G>T | Krm9 4942948 | TGCAGTACTAGCGGCATTTGTTAGATTTTCAGAGCAGTTTCAGGTATCAAGAATGAAGACACTGTCACA
AL1101 | 48:G>A | Krm9 4947973 | TGCAGCATATTCCGTCTGCTCTTTTCAGTATCCAAATTTTGGAGTAGAGACCAATTACTACCAAACAAA
AL1102 | 26:C>T | Krm9 5008471 | TGCAGGTATGGGACAAAATTTATGGACGAATATCAAGCTATAATTACGCAAAAGCTTGGCCTCCAAAAG
AL1103 | 12:A>C | Krm9 5009842 | TGCAGTTTGTCCATAATTCTTTAGCAATGGTCTCATTTTAGTAGGTATCAAACAAATCAAGCGATAGAC
AL1104 | 22:T>A | Krm9 5009842 | TGCAGTTTGTCCATAATTCTTTTGCAATGGTCTCATTTTAGTAGGTATCAAACAAATCAAGCGATAGAC
AL1105 | 58:G>A | Krm9 5215096 | TGCAGTTGCATGTTCCCTTTTATCTGAGACAGAAATTCAGGAACCAATCGAGCTTGGGGAGAGTTCAGT
AL1106 | 26:A>G | Krm9 5215096 | TGCAGTTGCATGTTCCCTTTTATCTGAGACAGAAATTCAGGAACCAATCGAGCTTGGGAAGAGTTCAGT
AL1107 | 11:A>G | Krm9 5271685 | TGCAGGCTTCAAAATCCAGATATAGTGGACAAACATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1108 | 18:G>A | Krm9 5327960 | TGCAGCCTGTAGAAGAAAGAAATAATTGCATTGATAACTGTGTTTTTATCTATGCCCCACCAAAGCATA
AL1109 | 54:G>A | Krm9 5371106 | TGCAGTACATACCACTAGCATGAACATTGATGGGCAGTTGGATAGCAACAGAATGAGCAGCAGAATGAG
AL1110 | 35:A>T | Krm9 5371106 | TGCAGTACATACCACTAGCATGAACATTGATGGGCAGTTGGATAGCAACAGAATAAGCAGCAGAATGAG
AL1111 | 61:C>T | Krm9 5387006 | TGCAGACGAGATTGCTTGCTTCTATCATTATTTTATTTACATTTTGGACATAATTTACTACCGCAAAAA
AL1112 | 24:A>G | Krm9 5507533 | TGCAGTAGCTCCATCATAGCCTCCATCATCAAGGACCTATGTATAGGAAGAGAGAAGATTGTTACAGAT
AL1113 | 65:A>T | Krm9 5507533 | TGCAGTAGCTCCATCATAGCCTCCATCATCAAGGACCTATGTATAGGAAGAGAGAAGATTGTTACAGAT
AL1114 | 29:T>C | Krm9 5575862 | TGCAGACTGACGCAGAATTCCCTCAACTTTAGTTCCTGTTGCAGAAACAATATTATAAGTGAAAAGAAA
AL1115 | 28:G>A | Krm9 5579108 | TGCAGATAAGCTTGAACTCTCAGCCTGAGTATTATTGTTTCTAGGGGACACAACATCTGAACCATCATC
AL1116 | :A>G | Krm9 5590462 | TGCAGACCGAGATGCTGTTTTAGCCAATGAAACATTGCAGAAGAGTGATCCTGATTATAGAGTCATTAT
AL1117 | 22:C>G | Krm9 5599239 | TGCAGAAAGTTCTTACAAAAAGCTTATCATAAGCTTCAAAAAGTAGGAGCCTTTAGATTGAAAAAAAAG
AL1118 | 44:A>C | Krm9 5603629 | TGCAGTCTATAATTTCCTATTTTCATACCATTCAAATCAGCCAGACTTACAGATCGGAAGAGCGGTTCA
AL1119 | 46:A>C | Krm9 5739616 | TGCAGGAAGTCCATTTTGAACTGACAACTGCATGTATGCCATTGCTAACCCCAGCCCCCTGGACTGGTC
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AL1120 | 54:T>C | Krm9 5747477 | TGCAGGTTCAAGAAGCCATCGATCAGTGACATCTGTGGAAGTATTACTTTCACTTTCAGAAGCAAAAAT
AL1121 | 8:T>C Krm9 5938836 | TGCAGTTGTTCTTTGGTGACACTAAGTACATTGAAGTTTGCACAGAGGGCTAAATTTATTACAGATCGG
AL1122 | 68:G>A | Krm9 5938836 | TGCAGTTGTTCTTTGGTGACACTAAGTACATTGAAGTTTGCACAGAGGGCTAAATTTATTACAGATCGG
AL1123 | 40:A>G | Krm9 6278934 | TGCAGTAGAGCTACTGATTGGTAGTATCAATCCAGACTCGATAAAAGAACTCATTGGATTACTCATTAA
AL1124 | 52:G>A | Krm9 6278934 | TGCAGTAGAGCTACTGATTGGTAGTATCAATCCAGACTCGATAAAAGAACTCGTTGGATTACTCATTAC
AL1125 | 7:C>G Krm9 6307357 | TGCAGATCCCATCATCATGGTAGGTAATGCGCGTCTTCCACACTTTGTATAAACCTTACAGATCGGAAG
AL1126 | 19:G>A | Krm9 6307357 | TGCAGATGCCATCATCATGGTAGGTAATGCGCGTCTTCCACACTTTGTATAAACCTTACAGATCGGAAG
AL1127 | 43:7>C | Krm9 6332297 | TGCAGCAAGAGCAGCCAACTTAGAAAAATCCACTTCAGGGAGATCACTGCAAATATGTAGCCCCATTAA
AL1128 | 31:C>G | Krm9 6338026 | TGCAGAAGTACAAAAGGGTACTAACTTTTTCCTTTTTCGCATATTTTTACAGATCGGAAGAGCGGTTCA
AL1129 | 51:T>C | Krm9 6370774 | TGCAGTTGGCAAACAGATGCTCGAGTCACAGAACCTAGGCATCTCGGGTGGTATTGCACATCGTATCAA
AL1130 | 8:A>C Krm9 7453727 | TGCAGTCAACATCTGCTGTGAATTGTAGAGTTCCTGAAGCTCAGTAATTTGCTGCACAAAAGTAGAGAA
AL1131 | 36:A>G | Krm9 7464111 | TGCAGTATAATACTAGTACTATTACTTATTGATAATAATCAGCAGTGAGTATTTTGCCCATTTTCCAGT
AL1132 | 13:G>A | Krm9 7609069 | TGCAGAAGCTTGAGCCAATCTCACATGGTGGAGGTTTCAAAGAGCTAAGCTTTGCTGTTACAGATCGGA
AL1133 | 33:C>T | Krm9 7804735 | TGCAGCAAACGTCAGAGTGGATGTGATCTGCAACGCAAAAAACATATGATCAAGACAACAGAAACTACA
AL1134 | 30:C>A | Krm9 7929489 | TGCAGTTATTATTGTCTATTATTTTCTTACCAAAAATTCCTGGCTGAGTAATTCATTCATTTGTCTTAC
AL1135 | 41:T>G | Krm9 7993554 | TGCAGTTGCAAGTCGTCTTCCTTCCCATTGGTTTTTTTTTTTTTTTAAACACTGAACTGTAATCACCAT
AL1136 | 7:C>T Krm9 8002910 | TGCAGAACCATATTCTCCAAACTCACTTTACTAGATTAGCATAATACAACATGACATGACTTTATAGAA
AL1137 | 36:G>A | Krm9 8074885 | TGCAGCAGCATCAGCTGACGATTTATATGTTGCCTCGAGAGTACATATTGCAACAGCAGTATCCATGTT
AL1138 | 18:C>T | Krm9 8074885 | TGCAGCAGCATCAGCTGACGATTTATATGTTGCCTCGAGAGTACATATTGCAACAGCAGTATCCATGTT
AL1139 | 15:T>A | Krm9 8214261 | TGCAGGATTAATGGCTTGCTTGCATACTATTTTTATGTCATGGACCTCACTCTCTCTGATGCAGCCATT
AL1140 | 17:A>G | Krm9 8284602 | TGCAGCCGTTTGCAGCAATTTTGTTGGCTTAGCCACAAGAAAATAAAGCTTGGTAACAACTTGTCACCT
AL1141 | 11:T>C | Krm9 8384053 | TGCAGCTAGAGTCAAATTTCACAAAGCTGCGGACCTGGATGCGGATGTCCTTTTTTCTTTTTGTACGTT
AL1142 | 54:T>A | Krm9 8410716 | TGCAGTCACTAGTTGGACTAGACAGCAAGTGAAACTGCGAAACCCTGAATAAATTTTAGTATAAGCAAA
AL1143 | 5:A>G | Krm9 8501048 | TGCAGAGTACTAATTCTACTCTCTACTTTGTCCCCTTCAGTTTGGACTTTCCATAATTATTTTATTTTA
AL1144 | 68:A>T | Krm9 8501048 | TGCAGAGTACTAATTCTACTCTCTACTTTGTCCCCTTCAGTTTGGACTTTCCATAATTATTTTATTTTA
AL1145 | 50:A>C | Krm9 8599229 | TGCAGCATTGTCTACTACTCCCTCAGTTTGGCAGCATTATTCGCAAGTAGAAGTTCGTAGCACCTGAAA
AL1146 | 13:T>C | Krm9 8599295 | TGCAGACCATCCATTTTAGTAAACCAAATAATTTAGTACTTTATTACAGATCGGAAGAGCGGTTCAGCA
AL1147 | 48:T>C | Krm9 9015434 | TGCAGTCAATATCCTGTTGGTATATATGGTACAAGAGAAATTTGTTCATTATTACAGATCGGAAGAGCG
AL1148 | 43:G>C | Krm9 9015434 | TGCAGTCAATATCCTGTTGGTATATATGGTACAAGAGAAATTTGTTCACTATTACAGATCGGAAGAGCG
AL1149 | 8:T>C Krm9 9053695 | TGCAGTTTTACAGCATACCTGTATCTTATGTACCCTGCTTATAGACATACAGGAAAATTGAATAAATTA
AL1150 | 7:T>A Krm9 9186790 | TGCAGGCTACTAAGTGCTAAATTTATGCACAAGCTAGCTTGTTCCTTGTTGTACTCATCTTTCAATCTC
AL1151 | 20:A>G | Krm9 9186790 | TGCAGGCTACTAAGTGCTAAATTTATGCACAAGCTAGCTTGTTCCTTGTTGTACTCATCTTTCAATCTC
AL1152 | 39:A>T | Krm9 9192470 | TGCAGCATGATTAAACCTTTCCAAAACATGAAATTTAGTAGGCTTTCGAATACGTAAATGTATACTTAG
AL1153 | 6:A>T Krm9 9196891 | TGCAGCATTAATTACGCAGTCTAGCATATTACTTCTCAAAAAGCATTTTTGAGGAATTTTCTGTTTGTG
AL1154 | 42:C>T | Krm9 9196957 | TGCAGCCCTTCCATTTTGCCCGCCTAACTGCCATTTCAAAAACTGGCTCTCAAACAAAAGCAACCCCAA
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AL1155 | 11:T>C | Krm9 9245731 | TGCAGCTGTTTTAATGGAGTTTATTCTATTTCTTAGGGATGAGATGATGATGATGATGATGAATCATAT
AL1156 | 45:A>T | Krm9 9447463 | TGCAGTAAAAATATGAAGAACCAGCTTGAAGAAACCCTTCTATGGAGTTTTAGCTTATGAGAATGCAGA
AL1157 | 53:A>T | Krm9 9632608 | TGCAGGGAAGTGGTTTCCTTTGAGACAGAAGGCAAAAAAAAAAAGGAAGACAGAGTGGTATTTTTAGTT
AL1158 | 37:G>A | Krm9 9632608 | TGCAGGGAAGTGGTTTCCTTTGAGACAGAAGGCAAAAGAAAAAAAGGAAGACAGAGTGGGATTTTTAGT
AL1159 | 9:G>T Krm9 9669597 | TGCAGAGTTGAACCAATTTTATGGTAAAAGAACTCCATCAATATAAACAGGTCAAGTAAGGATGCCATG
AL1160 | 12:T>C | Krm9 10163888 | TGCAGGTAGATATTTATATCTCATTTACAAATATCCATCAGAAAAATGATGGGGTACAAAATTTCAGCT
AL1161 | 40:C>T | Krm9 10175320 | TGCAGTGTGAAAAGTTGAAGGCAGAGGCTGCCACGTTGCCCGGAATCCGGACAGAGCTAGAAGCTTTGA
AL1162 | 40:G>T | Krm9 10257429 | TGCAGCTCTTCGGTTCAGCCGGGAAAGATACGGTATCCTTGGAGGAGGGAACTGGCATCTCCAAGTCAA
AL1163 | 30:C>T | Krm9 10257429 | TGCAGCTCTTCGGTTCAGCCGGGAAAGATACGGTATCCTTGGAGGAGGGAACTGGCATCTCCAAGTCAA
AL1164 | 6:T>A Krm9 10257429 | TGCAGCTCTTCGGTTCAGCCGGGAAAGATACGGTATCCTTGGAGGAGGGAACTGGCATCTCCAAGTCAA
AL1165 | 14:T>C | Krm9 10399346 | TGCAGAAGCGAAAATTCTGCCAACCAGGTGACACTAGTCATTGAAGCTTTGTCCTTATAATATGCATTT
AL1166 | 16:C>T | Krm9 10714530 | TGCAGAACATGTCAACCTTGGTACGAATCAAAAAGACAGGACTTCAAATTCTTGTACTATTGTCATTGG
AL1167 | 36:A>T | Krm9 10830317 | TGCAGGAACATCATGTAGCCCCATTTTCCTGAACCCAGGAGTGACTGTTGATTCAGGTAACTTGTAAAG
AL1168 | 17:C>G | Krm9 11192620 | TGCAGGTATTGGTGGGGCTGTAATTTGAAACCAAAGAAGATGATGAGCAAAAACGAAACATCCTTCTCA
AL1169 | 14:T>G | Krm9 11192620 | TGCAGGTATTGGTGTGGGTGTAATTTGAAACCAAAGAAGATGATGAGCAAAAATGAAACATCCTTCTCA
AL1170 | 6:G>A | Krm9 11564423 | TGCAGTGGTATGGGCCCTGATTTTCGAGTTTTGGTTCAGAAAAGTAGAAAGCAGGCAGAACAGTATCAT
AL1171 | 57:A>G | Krm9 11564423 | TGCAGTGGTATGGGCCCTGATTTTCGAGTTTTGGTTCGGAAAAGTAGAAAGCAGGCAAAACAGTATCAT
AL1172 | 44:C>T | Krm9 12042238 | TGCAGAGAGCATGGATGCCATGCTACTGCAAACACAAGCAATCTCACAAATCAGGAATTGGTGCATGGG
AL1173 | 63:G>C | Krm9 12080039 | TGCAGAAGTCACTTACGAGCCTGATATCACCACAAACCAGCATAGTTCCCCAAGTGATGAATGGCCCCC
AL1174 | 64:C>A | Krm9 12080039 | TGCAGAAGTCACTTACGAGCCTGATATCACCACAAACCAGCATAGTTCCCCAAGTGATGAATGCCCCCC
AL1175 | 44:T7>C | Krm9 12096647 | TGCAGTTCTCTTATTTTTTCCTTTATCATTTGTCTATCACGACCTCCTGCCCCAATTTTCCATCAAGTT
AL1176 | 11:C>T | Krm9 12108217 | TGCAGCAGCAGCAAGAACAAGAAAAAAGACAGCAAGAAGGACAGATCACAGCATCTCAGGTTCAGACAC
AL1177 | 54:T>C | Krm9 12804756 | TGCAGGGGCTGCAAGTTTTCTGAATTCTATTATCCTGTTACGGGGGAACTGGCTTTCTTCTACTATGGG
AL1178 | 10:C>T | Krm9 12896698 | TGCAGGTTTTCGGAACACTAAAAGAAGATTTCACAAATGAAAGTCATCCAACAACTTATCTGTGCTATA
AL1179 | 23:C>T | Krm9 12900084 | TGCAGTATTTCTCTGACCGGGTACGCTTCCTTCTCATAACTTCAATATTCATTCGATCACCCTGTTCTG
AL1180 | 10:G>A | Krm9 12933692 | TGCAGCTAAGGCATTCAGAAAATAAAAATATTAGCAAAATTTTGACTAGAAAAACGTAATAATAATAAT
AL1181 | 60:A>G | Krm9 12968641 | TGCAGCTGCTGAGGTTATCGCCATGGATAAAAGTGATGAAAAAGTGTGAATAGGAAAGCGAGGGAGTCT
AL1182 | 27:C>T | Krm9 12975628 | TGCAGCATGAGGCCAAGTTACTGGAAGCTTGCCTTCTAGTGCCTTATTGGGGGTGTTTGAATTTATAAG
AL1183 | 35:C>T | Krm9 12975628 | TGCAGCATGAGGCCAAGTTACTGGAAGCTTGCCTTCTAGTGCCTTATTGGGGGTGTTTGAATTTATAAG
AL1184 | 11:C>G | Krm9 12976188 | TGCAGTTACTTCAAACTAATCAACTGAGGCTCCCAAACTCATTTGTAGCCAGTTCTAGGTAATCTATAT
AL1185 | 45:A>G | Krm9 13392658 | TGCAGGATTAAATGCAACTGAAAATGCAGCAGTGATTTCATCCACAGCATCATAAGCTCGGTACGTGCA
AL1186 | 39:G>C | Krm9 13721186 | TGCAGATGTGCCTGATAGGGTCGAAGTTCTTGCAAGGGCGGCCTGGAATTCGGAACATTATTGTTTTTT
AL1187 | 52:A>T | Krm9 13868534 | TGCAGCCTTCTTGTCAGCCTGAGCTACACGGCGTGTAATTGATTGTCCAAGAAGCCAAAGACTTCCCCT
AL1188 | 43:T>C | Krm9 13872395 | TGCAGTCATCAATGTTTATATTCATCTTCTGCTAAGGCTTTCATATATTTGCCTTTGCTTTTGGTGGGG
AL1189 | 12:T>C | Krm9 13872395 | TGCAGTCATCAATGTTTATATTCATCTTCTGCTAAGGCTTTCACATATTTGCCTTTGCTTTTGGTGGGG
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AL1190 | 9:C>A | Krm9 13872395 | TGCAGTCATCAATGTTTATATTCATCTTCTGCTAAGGCTTTCATATATTTGCCTTTGCTTTTGGTGGGG
AL1191 | 46:T>G | Krm9 14025841 | TGCAGTTAACTTGGGTCCTATTGCAACTGTTTGAGTCCTTCAGTGATTGAAGAGCGATGGGTTTTACAG
AL1192 | 68:T>C | Krm9 14070390 | TGCAGGTTCGTTTCTCAATTCTCCTTCTCTTCACCTTGAGAGGTAGCTCAGTTCATAATTGGCAGTTAT
AL1193 | 60:A>C | Krm9 14208917 | TGCAGTTGCCCGCGTCCAAACGAAGAAATATATAGTATATAGATAAATGGCAGTCATTTCAGCTTTATG
AL1194 | 36:G>C | Krm9 14241087 | TGCAGTTTAAAACAAAGTGCTGTCTCACGAGCCTCTGATGACTTCTACCCAAAAGAGCCTACAACATGG
AL1195 | 42:T>C | Krm9 16197564 | TGCAGTGTCTAGAGTGGAATGTATGGTGCAGCAGGATCAAACTCATTCCACAAAAGTGTAAATATGTAT
AL1196 | 3L:A>T | Krm9 16244242 | TGCAGAAACCCCAACAATGACAATGTGCAGTACTCATCATTCAATATCATATAAAAAAGAGATTAAATG
AL1197 | 24:T>C | Krm9 16505799 | TGCAGTTGGGACTTGTTATAGAATTTGGAGTACTCTCCACATCAATGAACTCATCAATCCAATACATAC
AL1198 | 34:A>T | Krm9 16774155 | TGCAGCAGCTTGTACATATGAAAAGTCCTCCTAAAGCATCTTGATACATTAGCTTCAATCATAATCTGG
AL1199 | 35:G>A | Krm9 17458926 | TGCAGTCATTGCAGTTCATCTTATTACATAAATTTGTCGAAAACCGCTTGATTTTACAGATCGGAAGAG
AL1200 | 5:G>A | Krm9 17557317 | TGCAGGCGTTCTTTGGACATTGAACGACCCACTTATACGAATCTTACAGATCGGAAGAGCGGTTCAGCA
AL1201 | 38:G>C | Krm9 17557317 | TGCAGACGTTCTTTGGACATTGAACGACCCACTTATACGAATCTTACAGATCGGAAGAGCGGTTCAGCA
AL1202 | 15:G>A | Krm9 17649401 | TGCAGCATGCCGATCGTCAGCAGAGAGCAACATATTTGTTGCAAATTGCTCAATTTCTCCAGATATGTA
AL1203 | 34:T>A | Krm9 17650530 | TGCAGCCAGCTCCTCAAGTTCTTAGGTATAATAATTTTTCTCATTGCTCCTTTGCATTGTAACTGTAAA
AL1204 | 49:T>C | Krm9 17650530 | TGCAGCCAGCTCCTCAAGTTCTTAGGTATAATAATTTTTCTCATTGCTCTTTTGCTTTGTAACTATAAA
AL1205 | 65:A>C | Krm9 17764957 | TGCAGCGGCAGACCAAAAGCGAATCCTTCCCGCTGCTCCACAAACTTTCACCAACAATACAATCAAAAA
AL1206 | 55:G>A | Krm9 17769900 | TGCAGGAGTCGGAATGAGGTAAACTGGTTGGTTTGCGGGGGCTGCGGTCGCAGATGTCGAATAAGCAGC
AL1207 | 40:T>A | Krm9 18337737 | TGCAGTTGATGCTCTTTCAATTTGGTTAGCTCCACTTACTTTGCTCACCTTTATTATTACAGATCGGAA
AL1208 | 23:A>G | Krm9 18415225 | TGCAGTTTGGAATCAGGGCAACCATCATTTCCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL1209 | 12:A>G | Krm9 18445361 | TGCAGGCAAGCCATAAAAATCTTTTTGTATCCAAAGAAAACTAAGTGATGCTATCCTCGCTGACATATA
AL1210 | 22:T>C | Krm9 18460395 | TGCAGTTAAAGCTTGTTTCTCTTGTTCAAGATTGTTGTAGTCAAGCTTACAGATCGGAAGAGCGGTTCA
AL1211 | 36:C>T | Krm9 18768171 | TGCAGGTTTTGATCGACAGATTTTTCTCTGATTATGCAACTTCTCAAATAATTCTAACAATTTTTATGA
AL1212 | 64:G>T | Krm9 18768171 | TGCAGGTTTTGATCGACAGATTTTTCTCTGATTATGTAACTTCTCAAATAATTCTAACAATTTTGATGA
AL1213 | 11:C>T | Krm9 19402006 | TGCAGGTGGCTCACCTCTGCCAATTCTAAACAATGCTTGCATCTGTTTTGAATTACACAAACGATGACA
AL1214 | 12:C>T | Krm9 19485305 | TGCAGCAAGAAGCAGCATTTTGAGCTTATTGAAGAAAGAAACATCTCATATTTAGATCCTATTACAGAT
AL1215 | 68:T>A | Krm9 19485305 | TGCAGCAAGAAGTAGCATTTTGAGCTTATTGAAGAAAGAAACATCTCATATTTAGATCCTATTACAGAT
AL1216 | 56:G>A | Krm9 19560231 | TGCAGAAAGGGGAAGCTTTCAAAGCGTTGTTTCGTGTGAATGCGCACAACCGACTGGAGGTTTGTGGAT
AL1217 | 36:A>G | Krm9 19632374 | TGCAGATCAGTCTTCACCATTGGCAACTAGCAGTCGAGCACTCAACAACAGTTTTCAGTTATCAATTAA
AL1218 | 18:C>G | Krm9 19726078 | TGCAGAATCCGAAAAATACATTCATCTAAATAATCAAATCTACGGTAATGTAAACAACTTACAGATCGG
AL1219 | 26:T>C | Krm9 19801667 | TGCAGTTGAGGGACACCGGACTAAAATTGGAGGAGTTGCAAAGGGAGCTCAGCATGGTAAATGAAGCAA
AL1220 | 41:G>T | Krm9 19869915 | TGCAGTTGTAGGTAAATACTAAGTTATTATCACCTTGAAATGATGGATTTGAAAAATATATATTACAGA
AL1221 | 65:C>A | Krm9 19869915 | TGCAGTTGTAGGTAAATACTAAGTTATTATCACCTTGAAATTATGGATTTGAAAAATATATATTACAGA
AL1222 | 67:G>A | Krm9 19869915 | TGCAGTTGTAGGTAAATACTAAGTTATTATCACCTTGAAATGATGGATTTGAAAAATATATATTACAGA
AL1223 | 15:T>C | Krm9 19873328 | TGCAGAAGAGTACTTTAGGCAAACAGCAAATAGAGGACAAACCGCAAATATCTCTTTACAGATCGGAAG
AL1224 | 21:G>A | Krm9 19881214 | TGCAGTCTCCTAGCTTTGATGGTATCTCCCATGGAAGAAAGCTTGCCCTTGTTTATGTGCATCACTTGC
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AL1225 | 41:A>T | Krm9 20057818 | TGCAGTATGTTCCTAGTGGTCATGTTTATGTGTTGGGAGACAACCGTAATAACAGCTACGACTCGCATG
AL1226 | 46:A>T | Krm9 20421623 | TGCAGTCCTGTTTGAAATAAAAATATATGTCTTATATGATTTTATCACCTTTTGCTTCCTTGTTTCTTT
AL1227 | 31:G>T | Krm9 20421623 | TGCAGTCCTGTTTGAAATAAAAATATATGTCGTATATGATTTTATCTCCTTTTGCTTCCTTGTTTCTTT
AL1228 | 5:C>A | Krm9 20443620 | TGCAGCTTGGGGAAGTTGTGTTCTAGAAATGAACGCCAAAAGTTGGTAAACTTAGGTACATTCGAGGAA
AL1229 | 61:G>C | Krm9 20478857 | TGCAGGTGCGGTACAACTAGTGTACCCTCCTCTGTTCACTGCTACCACATTGTGGATAGTCGCATTGTA
AL1230 | 66:G>T | Krm9 20907728 | TGCAGTGATCTATATGTGTTCATTTGTGTATATTTGTTGGTTACAGTATCGTAGTATTGTTGTTATGAA
AL1231 | 38:C>G | Krm9 20919156 | TGCAGTTCCATTGCCGACTGGTGAAGTTGATTCTGCAACTATTCGACCTTTGCCCACCTCTGATCATGG
AL1232 | 56:C>A | Krm9 20980757 | TGCAGTGGTGGTAATGTGGATGCAGAGTTTTATGACACCAATATGAGTGTCACAGACACAATAATTCAA
AL1233 | 40:C>T | Krm9 20980823 | TGCAGTCAGTAAGCTCAACTTTCAGTGCGGATGTTGCCATCTCCTCCACGATATTATTTTCCTTTACAG
AL1234 | 25:A>T | Krm9 20980823 | TGCAGTCAGTAAGCTCAACTTTCAGAGCGGATGTTGCCATCTCCTCCACGATATTATTTTCCTGTACAG
AL1235 | 45:A>G | Krm9 21338378 | TGCAGCCGTTAAACTAGCAGTTTCGTAGCGTGCAACCTCTTCGTCACATACGCTTACAGATCGGAAGAG
AL1236 | 35:G>A | Krm9 21610289 | TGCAGTTTTATCAGTATGTGATTCTTATGAGTCAAGTTTGATTTTATTGAAAGTGAGTCAAGTTTTATT
AL1237 | 13:G>A | Krm9 21808701 | TGCAGATTCCTGTGGTCAATTACATTTTCCGGGATTCTCTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL1238 | 64:A>G | Krm9 22189241 | TGCAGCGAAGGTGGCTTTCGCACAAGCATCTCCTTATTTTCTGTTATGTAAGAGATTGATACTTACATA
AL1239 | 44:G>C | Krm9 22189307 | TGCAGAAGTTCGATCAAAAGCTGGTAGTTACGTTGGATGATGCAGCACAGAGATATACACCTTATATCA
AL1240 | 11:A>G | Krm9 22189307 | TGCAGAAGTTCAATCAAAAGCTGGTAGTTACGTTGGATGATGCACCACAGAGATATACACCTTATATCA
AL1241 | 8:A>C Krm9 22226803 | TGCAGAGCACATCAGGTTACCTATTCCGGTGCCTGACACGCTTCATATAAACAAGCAGACAACCAAGAT
AL1242 | 29:G>A | Krm9 22226869 | TGCAGTGCACTTCTTCTGGTTTTAGCTAAGAGTAATGATTTACTAACTAAAATCACGAACCCATAATCC
AL1243 | 9:C>T Krm9 22321725 | TGCAGCTTGCTGCAGGACTAATCATTACTTACATAGATGCCATGTTCATGAGCAGAATTATCCCAATTA
AL1244 | 64:A>G | Krm9 22321735 | TGCAGGACTAATCATTACTTACATAGATGCCATGTTCATGAGCAGAATTATCCCAATTATATGAATTAA
AL1245 | 29:T>G | Krm9 23129140 | TGCAGGTTGCTTTGTTTTGGCGTTTACAATTGATCCAAAGGGAAACAAGAAAGAGAACGATAACTATAG
AL1246 | 16:A>G | Krm9 23170283 | TGCAGGAGGAGGAGGAACAACACTGCCTCCACCGCCAGCTACAATAGGTGCAGCTGTCATGACTGGGGT
AL1247 | 20:A>G | Krm9 23932793 | TGCAGCTTTGTAAGAGCAAAATCCCTCATGTGTTTGCCATTGCAGGCAAGTAGTTTTAGGCTTTGATGC
AL1248 | 48:C>G | Krm9 24034787 | TGCAGATGCCACTAATGTAGTGAAAACATAAACCATGAGTGGTGCATACAGCTGGAAATAACATCAATC
AL1249 | 38:C>G | Krm9 24151014 | TGCAGTCCCCATAGAAAGGAGCCCACTTCACTGCATTACTGTTCAAAATTTTCTATTTTACAGGAATAG
AL1250 | 25:T>A | Krm9 24152425 | TGCAGAGGCATGCTTGGATGAACAATTGGCTTGTGATCTTCTGGTCTTAGCTGAAAAATACCAAGTGAA
AL1251 | 34:G>A | Krm9 24231847 | TGCAGGGCACCTGTGATAGCCAGCAGGAAATCCCGTCACATCTTTTGACATGAACCAAGATAAGAGAAT
AL1252 | 66:T>G | Krm9 24279346 | TGCAGCTGCCATTAGTTCACGCTGCAACCGGCGACTCTCTTCCGGTGTCGTCGTCGCTAAGTTCGCTGC
AL1253 | 29:A>T | Krm9 24347251 | TGCAGCTGAAGATAAAGAAGTGCTGCGATAGCCGCCTCTGGCGATTACATTGCGAACAAAGAATGAGAA
AL1254 | 48:A>G | Krm9 24347251 | TGCAGCTGAAGATAAAGAAGTGCTGCGATAGCCGCCTCTGGCGATTACATTGCGAACAAAGAATGAGAA
AL1255 | 28:T>G | Krm9 24415465 | TGCAGAGTTCCCGGTCATTCTTCTTACGTTAGTGTACTGATAAAATGGTTCAGATGGCATTGAAGTTAG
AL1256 | 47:G>A | Krm9 24415465 | TGCAGAGTTCCCGGTCATTCTTCTTACGGTAGTGTACTGATAAAATGGTTCAGATGGCATTGAAGTTAG
AL1257 | 64:A>T | Krm9 24543087 | TGCAGAGGCTACTGTGCAATGGAGACTTTACTAATTTGGACGAACAAACAGTGATCTCAATTACAGATC
AL1258 | 8:C>G Krm9 24543087 | TGCAGAGGCTACTGTGCAATGGAGACTTTACTAATTTGGACGAACAAACAGTGATCTCAATTACAGATC
AL1259 | 58:G>T | Krm9 24619840 | TGCAGATATCAAATCAGACAAAACTGGTAACAGTTTTCTCTAGTTGTTTATTTATATAGATTATATATA
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AL1260 | 6:A>G | Krm9 24728839 | TGCAGCATCTATAGTTGAAAATGTTGTTCAAGTTTTCAAATACAAGAATACATGCATATATTTGTAAAG
AL1261 | 13:A>G | Krm9 24891857 | TGCAGGGAATGAAACAGCAGAAAATAAAGCAAATTTTTAGTCTTTATTGTGATTGCAATACGGCGCCGT
AL1262 | 54:G>C | Krm9 25037360 | TGCAGAAAGAACAAGAAGTTGAAATTTGAAGCTAATGATGCTGACATATAACTGGGATCCCAGATAAAG
AL1263 | 68:T>G | Krm9 25180177 | TGCAGATATATCAGCTTCCCTGGTTTTTGATCTACGCCTCAAAACATCTGCTGCCTGTTTGTGGGGGGT
AL1264 | 63:G>A | Krm9 25180177 | TGCAGATATATCAGCTTCCCTGGTTTTTGATCTACGCCTCAAAACATCTGCTGCCTGTTTGTGGGGGGT
AL1265 | 64:A>T | Krm9 25189434 | TGCAGGTCCTTGAATGTATTGCTGACAAACCCAATATGGGTTCTTGTGACCCGTATGCAGGTCTAGTGT
AL1266 | 66:C>T | Krm9 25259402 | TGCAGTTGCACTCCATTCCAGGGCCTTTCCATTATTTCTTTTTCCATTTTTTTCCTAATTTTTTTTCTT
AL1267 | 67:T>C | Krm9 25259402 | TGCAGTTGCACTCCATTCCAGGGCCTTTCCATTATTTCTTTTTCCATTTTTTTCCTAATTTTTTTTCTT
AL1268 | 62:T>C | Krm9 25259402 | TGCAGTTGCACTCCATTCCAGGGCCTTTCCATTATTTCTTTTTCCATTTTTTTCCTAATTTTTITTTTC
AL1269 | 5:A>G | Krm9 25347719 | TGCAGACCAACTGGATTTTATTCACCAGCTAGATGCGAACTTTACAGATCGGAAGAGCGGTTCAGCAGG
AL1270 | 61:A>G | Krm9 25464098 | TGCAGTGTTGGTCCCATAACCTTGGCTATATAAGTTACCATATCCACAAGCGCCTCCTGAAATAGCAGC
AL1271 | 15:G>A | Krm9 25466726 | TGCAGCCATAAGAGAGAGCTTGAAATAAGATCCACAAAAAAGAAAGGTCATGTGGATTTATATCCAAAT
AL1272 | 65:A>G | Krm9 25578219 | TGCAGGTATTTCGAGTTCAACATGGAAGGACGATTCAGAGCCTTCTTCTTCGGTGGTAACAGATCAGTC
AL1273 | 5:T>C Krm9 25627609 | TGCAGTAGGACAATGACATCGAGTATTGGGGAATCGACTTGCAGCCTATAATCAAAAGATGTTGACAAC
AL1274 | 13:G>A | Krm9 25661175 | TGCAGGTTAACATGGCAAAGATTGAAGACAACTCTTTTGCATACCCATAAGACAGTAAATTTCTCCTTG
AL1275 | 25:T>A | Krm9 25661175 | TGCAGGTTAACATAGCAAAGATTGATGACAACTCTTTTGCATACCCATAAGACAGTAAATTTCTCCTTG
AL1276 | 44:C>A | Krm9 25788828 | TGCAGCTCCTTGTTGATATTGGGTGTGGCCATCATTGTCATCTGCATGAGTTGACCCTGTATAATACAT
AL1277 | 27:G>A | Krm9 25917014 | TGCAGAAATAATTTGAGAAACAAGAGTGATTTGATGGGTAAATTTTACAGATCGGAAGAGCGGTTCAGC
AL1278 | 58:A>G | Krm9 26060280 | TGCAGCAACTGCATATCGAATGCTTTCGGAATCTGGTTTCGGTTTCCAGGTTGCCCTCAACCGGCCTAC
AL1279 | 68:C>G | Krm9 26225194 | TGCAGAAAATATTGAAAGGTAATTCTCAATACTCAACAGATAAAAGGAAACAACAACATAAGAGAACTC
AL1280 | 12:A>G | Krm9 26236842 | TGCAGTATCGTCATCATCAATGCAGACACTACCAAAATCCTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL1281 | 12:G>A | Krm9 26239870 | TGCAGCTGTTGGGACAGATGCTTGTCCGGCTTCAAAAATTCTTTTGCGAATCAGCATTGCTCATGCAAC
AL1282 | 17:A>G | Krm9 26980947 | TGCAGAACAGGTTTCACATATTGTAGAATATAACCATGACCCAAAGAAGACATTTTGGACAGTAAAATT
AL1283 | 20:T>A | Krm9 27039700 | TGCAGTTTACACAGATTGCATCATTTAGGAAGTTTAGATGACAGTGTCTATGTAGGATTTCCTATTTTG
AL1284 | 67:T>C | Krm9 27316219 | TGCAGATTTAGTGCCTACATGCTCATTATTATTGGCAGGCCCCATTCTCTTTACATAACTACAACAGTT
AL1285 | 36:A>T | Krm9 27368382 | TGCAGGCAAATGAAAAATAAATATATCTTCTTACCAATCTCTTGTTGCTTTTACTAGGTTACAGATCGG
AL1286 | 63:T>G | Krm9 27417861 | TGCAGGTTAACCAAAAAAGATATTAGGACCAAGAAGAGAGGGGGGTCCCAAATAAATAATAATTTTACA
AL1287 | 67:C>A | Krm9 27417861 | TGCAGGTTAACCAAAAAAGATATTAGGACCAAGAAGAGAGGGGGGTCCCAAATAAATAATAATGTTACA
AL1288 | 22:C>T | Krm9 27674571 | TGCAGAAGCAGTGTCTCTATGCCTCTGGGCTCCCACTGCCCAAGTACCGTACCATGAAAAAAATTGAAA
AL1289 | 47:T>C | Krm9 27674571 | TGCAGAAGCAGTGTCTCTATGCCTCTGGGCTCCCACTGCCCAAGTACTGTACCATGAAAAAAATTGAAA
AL1290 | 39:C>T | Krm9 27709513 | TGCAGCAGTTGGTCTTTCTCCGCCCCCAACATATCCAAACGGTTGCCAGCCGACGAGGTGCAAACGCGG
AL1291 | 8:T>A Krm9 28413014 | TGCAGTTCTGATTTTCTAGGAAGGAAAGAATGATCAAATCAGAATTCATACTAATCGCCAAGGAAGACA
AL1292 | 45:G>A | Krm9 29119738 | TGCAGCTGCTTGCAATGTAACGTGATCACCCCATTCACCATTCCTGCTTCATCAATATAAATAACTATA
AL1293 | 10:A>C | Krm9 29298873 | TGCAGATGGAAAATAGAAGAGAGAAGAGAATGAAACCTAGGGCTTCTCTGGCTCTGATCGGAGCCTCCA
AL1294 | 60:A>G | Krm9 29339461 | TGCAGCATGAATAAGATCAACACTTGATAATCAGAAAATAATTTCGAAACCGTAAAAAAAATTGCATTT
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AL1295 | 23:A>G | Krm9 29407753 | TGCAGTTTCTTTTGTTGAGCGACAACAGTTTCTCTGGCAAAATCCCCTTCCAATCAGGGGAGAATATGA
AL1296 | 32.T>C | Krm9 29407753 | TGCAGTTTCTTTTGTTGAGCGACGACAGTTTCTCTGGCAAAATCCCCTTCCAATCAGGGGAGAATATGA
AL1297 | 19:C>T | Krm9 29407753 | TGCAGTTTCTTTTGTTGAGCGACAACAGTTTCTCTGGCAAAATCCCCTTCCAATCAGGGGAGAATATGA
AL1298 | 50:T>C | Krm9 29474764 | TGCAGGGGTTTGAAAATATTTTAGTTTTTTTTACTCAGGTTCAGGTTTGGTTGGAATTTTATATGTTTT
AL1299 | 35:C>T | Krm9 29774768 | TGCAGAATTTATTCGCCGCCAATGCAAAAGAATATCGTAATGTCAGTTGAGGAGTTCACAAAATGAAAA
AL1300 | 7:A>G | Krm9 29931229 | TGCAGTTACAGGCAATAACGGTTTTGCAATGGAGATGATGAACTTGAAGCCATCGTTTACCAGGAAACT
AL1301 | 38:T>C | Krm9 30063616 | TGCAGTCCTCCTTATCCCAAACCACAACTTCTTTGGTATCAAAGAAACAAAAATGGTAAAACATAAGAG
AL1302 | 61:T>A | Krm9 30209157 | TGCAGACATTTGTTACCCTGTCAAAACACTCCACAAATGAATATCCAATAAAATCGTATAGTTCTGGTT
AL1303 | 14:C>A | Krm9 30680002 | TGCAGAAATATAATCTTTGCCCACCAAATAAACCAAGTCATTGTTTCTTTCACATGATTCCTCAATTGA
AL1304 | 67:G>T | Krm9 31171082 | TGCAGGATTTTAGTAAAAAAAATTATAAACTCCAATAAATGACTGATTGGTCTCTACCATTCCCAGCGT
AL1305 | 51:T>C | Krm9 31308346 | TGCAGTGTCCAAATCTATTTTCAGCTTCTAATGCTCAATTGTGTCACTTTTTTTGCATCCACGAATCTT
AL1306 | 34:G>A | Krm9 37777181 | TGCAGGTACATTCATCTTTTGGACGGCAAGGTGCGTGGATAAATTTACAGATCGGAAGAGCGGTTCAGC
AL1307 | 47:G>A | Krm9 46356075 | TGCAGGGATACCAGTTTCTGAAATGAAGAGGCGTGCAGCTTCTTTTGGAAGTCCACAAACCGCTGGAGT
AL1308 | 25:T>C | Krm9 47570201 | TGCAGAACAAGTTTACCTCGTCCTGTTGCAGAACGGAAGCCTGGTGTCGGAGGAAAAAACCGAAAAGGC
AL1309 | 46:C>T | Krm9 47570227 | TGCAGAACGGAAGCCTGGTGTCGGAGGAAAAAACCGAAAAGGCGCTCGAAATTGTTTCAGAAACTTGCT
AL1310 | 9:A>G | Krm9 47622072 | TGCAGCAAGATAAATGGATAAAAATAGAAATAAGGGTTTCCTTGATTTTGCTGGAGCTAAAGTTTTTTT
AL1311 | 61:G>A | Krm9 47622138 | TGCAGCTCTACCTGAAAAACCCTAGTTGTCACTATCTACAAATACTGGAAGGCAAGGACATGCATATAC
AL1312 | 17:A>T | Krm9 47622138 | TGCAGCTCTACCTGAAAAACCCTAGTTGTCACTATCTACAAATACTGGAAGGCAAGGACATGCATATAC
AL1313 | 41:A>G | Krm9 47694755 | TGCAGCGTGAGACTGAGGTTGCTGAAAGGCAGCTTTTACATATTGAAGATGATGTAGGGGATCTGCAAA
AL1314 | 43:C>A | Krm9 47695188 | TGCAGAGAAAACACAAAAAGTGAATACTATGATAAACTTATACCGACAGCAGAATTGATATGATGCCAA
AL1315 | 7:T>C Krm9 47716256 | TGCAGATTGAGTGCCTACATGCCCATTATTATTGGCAGGCCCCATTCTCTTTATATAACTACAGCAGCT
AL1316 | 18:T>C | Krm9 49443391 | TGCAGCATGCATACAAGTTGTATGCACTCAACAAAATCATCATAGCAACATGCACTTTACAGATCGGAA
AL1317 | 8:A>G | Krm9 49753235 | TGCAGAAGAGTTCAATGATAAGCCTGTCAGCTCTGGTATGTTCAAAAGACCTGGCCAGATCAACATTGA
AL1318 | 49:T>C | Krm9 50120326 | TGCAGGTCAAATTCCTGAAGAAATCGGTAATCTTCTTGGTTTGGAAATGTTTATTATTCAAGCAATTAC
AL1319 | 54:T>C | Krm9 50636676 | TGCAGCTCTGAGCTCACTCTAGCTTCTATCTCTTCCTTCAGACCGTTCAAATCATTTACAGATCGGAAG
AL1320 | 12:C>A | Krm9 50973258 | TGCAGCCTATTACAAATGTACAGACTTGATGATATACATATATTGCACTTTGGCAAAAATATTTGGCTA
AL1321 | 13:T>C | Krm9 50977298 | TGCAGGGGTTTATTCGTGATGAGCCTTTCGATCCCAAAGACTGGATGATTCCTGGTTATAATTGTGGAA
AL1322 | 44:C>A | Krm9 51415564 | TGCAGATACGGAGACAGCCAATTCACGAGCATGGTTGAGCTTATCAAAAATCCGGGCCTTGATTAGCTC
AL1323 | 45:A>C | Krm9 51427047 | TGCAGTGAATCAATATAAACAGCTCAATAAGCAGTAAATTTACACAACGTTTCCTAGAAATCGCCATTG
AL1324 | 9:C>A | Krm9 51428815 | TGCAGCTTCCATTGCAGGAGAAGGAGATATAAATAATGGAGAGTGGTAATTACAGATCGGAAGAGCGGT
AL1325 | 30:A>G | Krm9 51428815 | TGCAGCTTCAATTGCAGGAGAAGGAGATATAAATAATGGAGAGTGGTAATTACAGATCGGAAGAGCGGT
AL1326 | 16:G>A | Krm9 51526123 | TGCAGTGATATTGGTCGCAGTGAGACGCATAAACAAGCATAGCTTCCAGAAATTACAGATCGGAAGAGC
AL1327 | 31:G>A | Krm9 51585396 | TGCAGCTTCCATTGCAGGAGAAGGAGATATAGATAATGGAGAGTGGTACTGAAATGTTGAAATCAGAGT
AL1328 | 38:G>A | Krm9 51585396 | TGCAGCTTCCATTGCAGGAGAAGGAGATATAGATAATGGAGAGTGGTACTGAAATGTTGAAATCAGAGT
AL1329 | 37:G>A | Krm9 51585396 | TGCAGCTTCCATTGCAGGAGAAGGAGATATAAATAATGGAGAGTGGTACTGAAATGTTGAAATCAGAGT
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AL1330 | 9:C>A | Krm9 51585396 | TGCAGCTTCCATTGCAGGAGAAGGAGATATAAATAATGGAGAGTGGTACTGAAATGTTGAAATCAGAGT
AL1331 | 46:T>A | Krm9 51641740 | TGCAGGAATTGTTTGTAGAAATTGAGTTTCTTGTTATACATTTATCTAGTGTTTAGTGGACTATTCACG
AL1332 | 23:C>T | Krm9 52036125 | TGCAGACATATTGAGGGTTTAGACAAAGGCAAAGGAATGTACCTTTTATTCAGTAACCCAGATTTCGAC
AL1333 | 64:T>A | Krm9 52166090 | TGCAGCAGCCTCTGCTACTCCTCTGCCCCCACCACGACCAGCATGTGCAAGTAAGATATTCGCCTCCTG
AL1334 | 16:G>A | Krm9 52471956 | TGCAGAACGACACTACGGTTTTCAACTCAGTAATTTATGGTCTAAACTGCAAAATAGCTTACAGATCGG
AL1335 | 7:C>A | Krm9 52471956 | TGCAGAACGACACTACGGTTTTCAACTCAGTAATTTATGGTCTAAACTGCAAAATAGCTTACAGATCGG
AL1336 | 54:T>C | Krm9 52471956 | TGCAGAACGACACTACAGTTTTCAACTCAGTAATTTATGGTCTAAACTGCAAAGTAGCTTACAGATCGG
AL1337 | 10:C>G | Krm9 52471956 | TGCAGAACGACACTACAGTTTTCAACTCAGTAATTTATGGTCTAAACTGCAAAGTAGCTTACAGATCGG
AL1338 | 22:C>T | Krm9 52471956 | TGCAGAACGACACTACAGTTTTCAACTCAGTAATTTATGGTCTAAACTGCAAAGTAGCTTACAGATCGG
AL1339 | 17:T>G | Krm9 52478172 | TGCAGTAAAAATATGAATAACCAGCTTGAAGAAACCCTTCTATGGTGTTTTAGCTGATGAGAATGCAGA
AL1340 | 6:G>A | Krm9 52478172 | TGCAGTGAAAATATGAAGAACCAGCTTGAAGAAACCCTTCTATGGTGTTTTAGCTGCTAAGAATGCAGA
AL1341 | 9:A>G | Krm9 52493033 | TGCAGATTTAGTGCCTACATGCTCTGCATGAAAATAAGAGTAACTTACAGATCGGAAGAGCGGTTCAGC
AL1342 | 55:T>G | Krm9 52574038 | TGCAGACTGGTTTCGACTTTGATGAGTCTGACGTTGCAGAGTTGCAGCAGTTCCATGACATCATTGTTG
AL1343 | 9:A>G | Krm9 52587527 | TGCAGTTGCAGAGTGCAACGCAGGAAAATGCTACACCCTGAATATTACAGATCGGAAGAGCGGTTCAGC
AL1344 | 62:C>G | Krm9 52587572 | TGCAGTGATTATAAGTCCGGTAATGACTTGATCAGTTTGATATATGGAGCTACCATTTGAAACTTGAAA
AL1345 | 21:A>G | Krm9 52587572 | TGCAGTGATTATAAGTCCGGTAATGACTTGATCAGTTTGATATATGGAGCTACCATTTGAAAGTTGAAA
AL1346 | 48:T>C | Krm9 52587919 | TGCAGCTAGTTCCGCACTTGCACTTGCCATCGTTCTCTGCCAGAGGCTTGGCCACTACAGTGCTGATGT
AL1347 | 47:T>C | Krm9 52587919 | TGCAGCTAGTTCCGCACTTGCACTTGCCATCGTTCTCTGCCAGAGGCTCGACCAGTACAGTGCTGATGT
AL1348 | 60:C>A | Krm9 52714680 | TGCAGGCAGCACCAGATGCAGTGTTTAGCACTGCTGTGACTTCTTTGAAACCAGAAGATGCTTTTGATC
AL1349 | 21:G>T | Krm9 52831364 | TGCAGGTTTACCAGGAGGTGGGTCCCCCATTGAGCAATTCGGTGAAACAGGAGGACCACAAAGTCCTCT
AL1350 | 53:G>A | Krm9 52831364 | TGCAGGTTTGCCAGGAGATGGTTCCACCATTGAGCAATTCGGTGAAACAGGAGGACAACAAAGTCCTCT
AL1351 | 9:G>A | Krm9 52922377 | TGCAGGTTTGCCAGGAGGTGGTTCCACCACTGAGCAATTTGGTGAAATAGGAGGACCACAAAGTCCTCT
AL1352 | 5:C>G Krm9 52922377 | TGCAGCTTTGCCAGGAGGTGGTTCCACCATTGAGCAATTTGGTGAAATAGGAGGACCACAAAGTCCTCT
AL1353 | 63:A>C | Krm9 53122784 | TGCAGGACATAAGACCAAGAGCATCAAAAGTTTCCAAACATGAAACAACTAATCTATATTAACACTTTG
AL1354 | 66:A>G | Krm9 53122784 | TGCAGGACATAAGACCAAGAGCATCAAAAGTTTCCAAACATGAAACAACTAATCTATATTAATCTGAAA
AL1355 | 12:G>A | Krm9 54806488 | TGCAGTAAGAGTGAGAAGCTCAACAACATGTTCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL1356 | 26:A>T | Krm9 58163766 | TGCAGTTGTGCATGCTGCAATATCTAATGCTGATGGATATTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL1357 | 17:C>T | Krm9 58163766 | TGCAGTTGTGCATGCTGCAATATCTAATGCTGATGGATATTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL1358 | 28:A>G | Krm9 58300482 | TGCAGAAACTCTAATTTCAAAAGAAAAAAAAAAAAACCAAACAATTCTATAAGATGTAGTAACATAACT
AL1359 | 24:A>G | Krm9 58952385 | TGCAGATCAATTTTGTTCCATCCAATCAACAGATTGCGGATGTTCTTACTAAACCAGTTCCTCCTAAGC
AL1360 | 9:T>C Krm9 59702098 | TGCAGTAGTTTGACTTTGAAAATTCACCAAAAATTGTAGAAATTGAATTAGAGGTTACAGATCGGAAGA
AL1361 | 9:T>A Krm9 60358204 | TGCAGTCCCTGCTATTGTGTTCTTGTCTGGTGGGCAAAGTGAGGAGGAGGCTACCCTTACAGATCGGAA
AL1362 | 6:T>C Krm9 60358204 | TGCAGTTCCCGCTATTGTGTTCTTGTCTGGTGGGCAAAGTGAGGAGGAGGCTACCCTTACAGATCGGAA
AL1363 | 13:A>T | Krm9 64405400 | TGCAGTGTATGTGATATATACATAGGATAAAAGGTTTATTGGATATGTTGTAATTGCAGCAGAAAGAAC
AL1364 | 14:T>C | Krm9 64585998 | TGCAGTTCATGCTTTGAAGGAAATAAGTATCATAGTGCATGGTTATTCAATTTATTTTAGAGCTCCAAA
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AL1365 | 60:G>A | Krm9 64585998 | TGCAGTTCATGCTTTGAAGGAAATAAGTATCATAGTGCATGGTTATTCAATTTATTTTAGGGCTCCAAA
AL1366 | 46:A>C | Krm9 66975130 | TGCAGTCCACTGAGGGACTCGATTGATGGAAATAAGTGCTGGATTCAAGAGAAGAGTTACAAGAAGCAT
AL1367 | 59:T>C | Krm9 66976133 | TGCAGCTCCATCACACCCCCGACGAGAGTGTAGATGTGAACAATCCCAGGGACGGGATTTTGCGAATGG
AL1368 | 63:T>C | Krm9 67784584 | TGCAGCTTTTGTTGTGGCATTTTCCCTTTCCATCGTAATAGTTATAGCAACGTTTATAAATGCTGCAAA
AL1369 | 43:T>A | Krm9 67784584 | TGCAGCTTTTGTTGTGGCATTTTCCCTTTCCATCGTAATAGTTTTAGCAACGTTTATAAATGCCGCAAA
AL1370 | 12:A>G | Krm9 68348116 | TGCAGCGTATTTAGTTGATTTGATGTTTACCTGTGTTTATTCAATGTTTAGATTTTTGTTTTAGAATTT
AL1371 | 35:C>T | Krm9 68455579 | TGCAGTTGCTTAAAGATGAGAGAAAGCTCAAGTCTCATGGTTTCCCACTTCCAAGGTAATTGCCTGAAA
AL1372 | 14:G>T | Krm9 68455579 | TGCAGTTGCTTAAAGATGAGAGAAAGCTCAAGTCTTCTGGTTTCCCACTTCCAAGGTAATTGCCTGAAA
AL1373 | 58:A>T | Krm9 68890757 | TGCAGTTGAGGACAACGCGAAACGGTAATGAAACGATGTCCAACTAAACTAAACCCATACCGTGATAGA
AL1374 | 68:T>C | Krm9 68972465 | TGCAGCATTGTATTTTGATTTGCTTAGTTTTGAGTTTTGATTCTAACGTAGAGCGAATATGACGAAAGT
AL1375 | 34:G>A | Krm9 69009944 | TGCAGTTGAGGACAACGCGAAACGGTAATGAAACGATGTCCAACTAAACTAAACCCATTCCGTGATAGA
AL1376 | 22:C>G | Krm9 69034188 | TGCAGTTGAGGACAATGCCAAACGGAAATGAAACGATGTCCAACTAAACTAAACCCATGCTGTGATAGA
AL1377 | 15:C>T | Krm9 69039668 | TGCAGTTGAGGACAACGCCAGACGGAAATGAAATGATGTCCAACTAAACTAAACCCATGCTGTGATAGA
AL1378 | 16:A>G | Krm9 69039668 | TGCAGTTGAGGACAACACCCAACGGTAATGAAACGATGTCCAACTAAACTAAACCCATGCTGTGATAGA
AL1379 | 37:G>A | Krm9 69077739 | TGCAGGTTTATCTAACTAGGATGGCATATTGTAATCTGAGAACTTCAAAATTCTCTTTGTTTATGTGGG
AL1380 | 6:G>A | Krm9 69118946 | TGCAGCGATGATATCTGAAATAGTGACCGAGGTATTTGTTAGTGAAGATAAATTACACTGGGCAAGGAA
AL1381 | 22:T>C | Krm9 69120459 | TGCAGTTGGTTCATCAAAAAACTCTTGTTTGATGTCATTCCATGGCGTGTGTTCATTAAAAACAAGTTC
AL1382 | 14:G>A | Krm9 69345010 | TGCAGTATGGATAGGATATCGCCTTTTATTTGGTGTATGACAGTTTCTTTCGTTATTTCCAACCATCTG
AL1383 | 50:C>T | Krm9 69345010 | TGCAGTATGGATAGAATATCGCCTTTTATTTGGTGTATGACAGTTTCTTTCGTTATTTCCAACCATCTA
AL1384 | 65:C>T | Krm9 69383344 | TGCAGGTTATTCACACTGAAGCATATATTGGTCAGCCAAAAGTGAAGTCTGCTGCTGCTGCTTGCCGCT
AL1385 | 42:C>T | Krm9 69484409 | TGCAGCACCAATGACAAGTGCTCTAACCAGTCCCACTTGCACCACCATTACAGATCGGAAGAGCGGTTC
AL1386 | 5:G>A | Krm9 69539081 | TGCAGGATTGTTCCACTCAAGTTATTGTGGGACAAATCAAGAATTCGAAGAGAACTGGCATTGCTTATT
AL1387 | 46:T>A | Krm9 69551933 | TGCAGCTCAAGTCAAGGGCAATAACATGAGCATTTAGGTGGTCACATGTGACCCCATCCCATGAGCAGC
AL1388 | 28:C>A | Krm9 69551933 | TGCAGCTCAAGTCAAGGGCAATAACATGCGCATTTAGGTGGTCACAAGTGACCCCATCCCATGAGCAGC
AL1389 | 46:T>G | Krm9 69551999 | TGCAGTTGGCTATATGGCAACTTCCCTCCCAATACCACTCTCTTCCTTCTTCCTCACCTTCAACAACTC
AL1390 | 15:G>A | Krm9 69551999 | TGCAGTTGGCTATATGGGAACTTCCCTCCCAATACCACTCTCTTCCTTCTTCCTCACCTTCAACAACTC
AL1391 | 19:A>C | Krm9 69551999 | TGCAGTTGGCTATATGGGAACTTCCCTCCCAATACCACTCTCTTCCTTCTTCCTCACCTTCAACAACTC
AL1392 | 8:T>G Krm9 69551999 | TGCAGTTGTCTATATGGCAACTTCCCTTCCAATACCACTCTCTTCCTTCTTCCTCACCTTCAAAAATTT
AL1393 | 33:C>A | Krm9 69551999 | TGCAGTTGGCTATATGGCAACTTCCCTTCCAATCCCACTCTCTTCCTTCTTCCTCACCTTCAAAAACTC
AL1394 | 47:C>T | Krm9 69551999 | TGCAGTTGGCTATATGGCAACTTCCCTTCCAATACCACTCTCTTCCTCCTTCCTCACCTTCAAAAACTC
AL1395 | 32:C>T | Krm9 69551999 | TGCAGTTGGCTATATGGCAACTTCCCTTCCAACACCACTCTCTTCCTTCTTCCTCACCTTCAAAAACTC
AL1396 | 20:C>G | Krm9 69551999 | TGCAGTTGGCTATATGGGAACTTCCCTCCCAATACCACTCTCTTCCTTCTTCCTCACCTTCAACAACTC
AL1397 | 6:A>T Krm9 69551999 | TGCAGTAGGCTATATGGCAACTTCCCTTCCAATACCACCCTCTTCCATCTTCCTCACCTTCAAAAACTC
AL1398 | 68:G>C | Krm9 69616177 | TGCAGCGTTTTTGAACTGAAGAACCCCCACCTAATTTCCAAAAATTGGAGAAATTCCCATGAGGCACTG
AL1399 | 33:T>G | Krm9 69740141 | TGCAGTAAGAAGTGGTATGATTGAGGTAAGCACTTCCTTTACAGATCGGAAGAGCGGTTCAGCAGGAAT

131




Ek 1. Devam

AL1400 | 59:A>C | Krm9 69976046 | TGCAGCTTCTAGACTACCCTTCAAAAATGCCTCTTTTAGGCTCTCCTTTTTCACCACTTACTCCATCTT
AL1401 | 11:G>A | Krm9 69976046 | TGCAGCTTCTAGACTACCCTTCAAAAATGCCTCTTTTAGGCTCTCCTTTTTCACCACTTACTCCATCTT
AL1402 | 29:T>C | Krm9 69976046 | TGCAGCTTCTAAACTACCCTTCAAAAATGTCTCTTTTAGGCTCTCCTTTTTCACCACTTACTCCATCTT
AL1403 | 26:A>G | Krm9 69976112 | TGCAGAGGCTTTGGCATACAGCAGCTAATAATGAGAGGAGACAAACCAGAAACGTAAGTACGACGACGA
AL1404 | 30:A>G | Krm9 69976112 | TGCAGAGGCTTTGGCATACAGCAGCTGATAATGAGAGAAAACAAACCAGAAACGTAAGTACGACGACGA
AL1405 | 5:G>C Krm9 70172992 | TGCAGGTGATAATATACCTTGGCTTCTGAGGAAATCATAGAAGGCTCAATAAGATCTAAAATATTACAG
AL1406 | 31:A>T | Krm9 70172992 | TGCAGCTGATAATATACCTTGGCTTCTGAGGAAATCATAGAAGGCTCAATAAGATCTAAAATATTACAG
AL1407 | 17:A>G | Krm9 70297111 | TGCAGAGCATTTACCGCAGTAGAACTGAGAAAGAAACTGCTTGGCAAGAGATTTGATCCAGATATTGTC
AL1408 | 20:A>T | Krm9 70297111 | TGCAGAGCATTTACCGCAGTAGAACTGAGAAAGAAACTGCTTGGCAAGAGATTTGATCCAGATATTGTC
AL1409 | 53:C>T | Krm9 70297177 | TGCAGAAAATGAAGATTGCATTCAGTGAAGAACTAGTGAAAATGAATACACTACATAGGGTAAAAGTAC
AL1410 | 13:G>A | Krm9 70346462 | TGCAGCAGTTGAGGATATGATAGAGGCTTCTTCTGGGGTGCATTTTTCTGGGTTCCACATGGATGGTTT
AL1411 | 12:A>G | Krm9 70346462 | TGCAGCAGTTGAAGATATGATAGAGGCTTCTTCTGGGGTTCATTTTTCTGGGTTCCACATGGATGGTTT
AL1412 | 39:G>A | Krm9 70426812 | TGCAGGGCTCCATTCGGGGTGGAGACTCTTGAGAAGACCGACGATGCCAGAAACGTGCGGGCAGGACAT
AL1413 | 42:A>G | Krm9 70426812 | TGCAGGGCTCCATTCGGGGTGGAGACTCTTGAGAAGACCGACAATGCCAGAAACGTGCGGGCAGGACAT
AL1414 | 61:T>C | Krm9 70637153 | TGCAGATGCATTAATCAAGAATAACAAAAGTATAAAAAGGTCTTGCATAATCCATGTAAGTTTCAAGAT
AL1415 | 15:A>C | Krm9 70651421 | TGCAGATGCATTAATAAAGAATAACAGAAGTATAAAAAGGTCTTGTATAATCCATGTAAGTCTCAAGAT
AL1416 | 18:C>T | Krm9 70651487 | TGCAGTTTTATGTGGTTTCTACTGGGGTCCATATATTTGACTTTGTAGAAAAAATGTAATTCACTGATT
AL1417 | 54:T>C | Krm10 45080 TGCAGTTAGAAGTTAGAACTAAAGCTACTATTTTCTCTCATCTCACATTTACTCTAAACAATGATTTTT
AL1418 | 11:T>C | Krm10 1077320 | TGCAGAAGACATGACATCGATTACAATGACATGGGCTTTAGTTTTATTGCTTACAGATCGGAAGAGCGG
AL1419 | 7:G>A | Krm10 1103431 | TGCAGTTGGTTTTATGATCCAAATTGGTACATATAGTAAATAATTTATTCGAACCAGTTTGAACTATGA
AL1420 | 41:T>A | Krm10 1378211 | TGCAGATCCATTGTGTCCGTCAAAGAGCTGCCAAAATATATTTTTTTTTACAGATCGGAAGAGCGGTTC
AL1421 | 48:A>C | Krm10 1528884 | TGCAGCCATATAAGAGGTTAGAGAGTCTACTTCTCTCCTCTTCCTTTGACTTCAATCTAGGCAAGTGCA
AL1422 | 34:C>G | Krm10 1528884 | TGCAGCCATATAAGAGGTTAGAGAGTCTACTTCTCTCCTCTTCCTTTGACTTCAATCTAGGCAAGTGCA
AL1423 | 65:T>C | Krm10 1924262 | TGCAGTTCACACTACACTTATCCATCCACATCAGTCCATAACTTTCAACATATCATTTTGGTTGATTGG
AL1424 | 50:T>C | Krm10 1924262 | TGCAGTTCACACTACACTTATCCATCCACATCAGTCCATAACTTTCAACATATCATTTTGGTTGATTGG
AL1425 | 48:G>A | Krm10 2593547 | TGCAGTTTAGAACCCATGGTGCTTTGGTCTTTGCTTGAACCTTTCTCTGTATGGGAGGAGTTTATATTC
AL1426 | 59:T>G | Krm10 2593547 | TGCAGTTTAGAACCCATGGTGCTTTGGTCTTTGCTTGAACCTTTCTCTGTATGGGAGGATTTTATATTC
AL1427 | 11:G>A | Krm10 2593613 | TGCAGTTACAGGATAAACGAGGCCAGACCCTTACCGCTCCAACAAATCGATTTCTCGTTTCCGGTTTCC
AL1428 | 62:C>A | Krm10 2637402 | TGCAGCTACTTTTAATGAAATCTGAAACCTAAAACAAGATTGTTTCTCACACAGTAAGCTTCCAGAATG
AL1429 | 11:C>A | Krm10 3401288 | TGCAGCTCATCCGCAATGGTATTGCTAAAAGAGGTGGATAAAGATGGTTTTGTCTGGTTAGTGTTCCTT
AL1430 | 19:T>C | Krm10 3401288 | TGCAGCTCATCAGCAATGGTATTGCTAAAAGAGGTGGATAAAGATGGTTTTGTCTGGTTAGTGTTCCTT
AL1431 | 18:A>G | Krm10 3431101 | TGCAGGAACTCACAAAGAAAGCACATTCATGGCAGGAAATTGCACGAGAGTAAATTCAAGCAGCACCTA
AL1432 | 48:C>T | Krm10 3803948 | TGCAGCAGAAGCATTGGCAATCCTCAAATGGAAAGCCAGCCTTCAAAGCCAAAACCATTCTGTTTTGCT
AL1433 | 6:A>T Krm10 3803948 | TGCAGCAGAAGCATTGGCAATCCTCAAATGGAAAGCCAGCCTTCAAAGTCAAAACCATTCTGTTTTGCT
AL1434 | 8:C>A | Krm10 3857453 | TGCAGCAGCAGCATTGGCAATCCTCAAATGGAAAGCCAGCCTTCAAAGCCAAAACCATTCTGTTTTGCT
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AL1435 | 9:C>T Krm10 3871492 | TGCAGACTGCAGATGTATATCTGAAAAACCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL1436 | 48:A>G | Krm10 5657096 | TGCAGATAGAGGAGCACCACCAGATAACAAAAATCGAATGCGACCACCAAGAACTGCTCGGACCTTTTT
AL1437 | 43:C>A | Krm10 5657096 | TGCAGATAGAGGAGCACCACCAGATAACAAAAATCGAATGCGACCACCAAGAACTGCTCGGACCTTTTT
AL1438 | 40:C>A | Krm10 5657096 | TGCAGATAGAGGAGCACCACCAGATAACAAAAATCGAATGCGACCACCGAGAACTGCTCGGACCTTTTT
AL1439 | 67:T>A | Krm10 5657096 | TGCAGATAGAGGAGCACCACCAGATAACAAAAATCGAATGCGACCACCGAGAACTGCTCGGACCTTTTT
AL1440 | 7:C>T Krm10 5658876 | TGCAGCTCTAAAGATCAAGAGAGAGGCCATCAGGAAAGCTTTCTCTGAAGACCTGGCTAAGTTATATAC
AL1441 | 43:A>C | Krm10 5908418 | TGCAGGTAGATTCTTTCAAATGTGAATTGGAGCTATTTTATGGAAAAAATCCATTGGAGTCAAAAGACT
AL1442 | 33:G>T | Krm10 5908418 | TGCAGGTAGATTCTTTCAAATGTGAATTGGAGCGATTTTATGGCAAAAATCCATTGGAGTCAAAAGACT
AL1443 | 23:T>A | Krm10 5929200 | TGCAGAAGCACTGGCTGAAGATATTGTTTTGGCTTTGACAAGAGTGCTCGGAGATGGAACTTCAGAAGG
AL1444 | 17:A>C | Krm10 5931601 | TGCAGATTCATAGTTAGATTCATTTCTTCATCTTCATCGGGATATTTTACTTACAGATCGGAAGAGCGG
AL1445 | 37:C>T | Krml10 5931601 | TGCAGATTCATAGTTAGATTCATTTCTTCATCTTCATCGGGATATTTTACTTACAGATCGGAAGAGCGG
AL1446 | 7:T>G Krm10 5931601 | TGCAGATTCATAGTTAGATTCATTTCTTCATCTTCATTGGGATATTTTACTTACAGATCGGAAGAGCGG
AL1447 | 12:A>T | Krm10 6188765 | TGCAGCAGCTGCAAAAACAATGAATTCTAAAGTATATGGTGAAGATTTGGTTTTTGATGTTGTAAATAG
AL1448 | 5:T>A Krm10 6390633 | TGCAGTTCTCATATTCTGATCTATGATAAGCCTGGAACAAGTTACAGATCGGAAGAGCGGTTCAGCAGG
AL1449 | 23:T>A | Krm10 6390633 | TGCAGATCTCATATTCTGATCTATGATAAGCCTGGAACAAGTTACAGATCGGAAGAGCGGTTCAGCAGG
AL1450 | 35:G>A | Krm10 6538627 | TGCAGATAGAACCTAATCCATAATATTCAAATTCTGAAAAAACGAATTATATTATCCAACAGTGAGTAA
AL1451 | 31:T>C | Krm10 6538627 | TGCAGATAGAACCTAATCCATAATATTCAAATTCTGAAAAAACGAATTATATTATCCAACAGTGAGTAA
AL1452 | 66:C>T | Krml10 7038239 | TGCAGAAGACACGGCGGCTGGTCGGGTCCCTGGATACGGTGTCATTACCAACATCATCAATGGTGGCAT
AL1453 | 5:T>C Krm10 7512134 | TGCAGTTTATTCTGTAATATTTCCCCTATTCTGCTGTCTAACAGTTTCGACCTTTCTGCACTAAAAATT
AL1454 | 67:T>C | Krm10 8355453 | TGCAGTTTTTGTTCTACTTGGAGTGGAATAACGTTTAGGGTGAGCAAAGGGTGAAGGTCTTTTTTTTTC
AL1455 | 68:C>T | Krml10 8355453 | TGCAGTTTTTGTTCTACTTGGAGTGGAATAACGTTTAGGGTGAGCAAAGGGTGAAGGTCTTTTTTTTTC
AL1456 | 64:T>C | Krm10 8355453 | TGCAGTTTTTGTTCTACTTGGAGTGGAATAACGTTTAGGGTGAGCAAAGGGTGAAGGTCTTTTTTTTTC
AL1457 | 67:A>T | Krm10 8424297 | TGCAGCAGTATCTTGAATCAGTTTCTAGCAATCTGCCCCATTTTCAAGATTTTCTTCCAACTCCAACAA
AL1458 | 65:G>A | Krm10 8487732 | TGCAGTGTACCAAATATTATTCATATTTTTCCTTCTTGTTTATTGTTTTATTTTTGACAGATATCGCGC
AL1459 | 26:T>C | Krm10 8562723 | TGCAGTTCCTCTCTAAGCATTCTAACTGTCCAATGTGCAAACATTTTACAGATCGGAAGAGCGGTTCAG
AL1460 | 37:A>G | Krm10 8570403 | TGCAGGCATAATTGCATTCAGCCAACATCTTCAACATAGTTTTTCATATCAGACTTTCTTTTCTATTTT
AL1461 | 53:A>C | Krm10 8570403 | TGCAGGCATAATTGCATTCAGCCAACATCTTCAACATAGTTTTTCATATCAGAATTTCTTTTCTATTTT
AL1462 | 11:A>C | Krm10 8927074 | TGCAGTGATGTAAGTCCAGATTGAAGGTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
AL1463 | 48:C>T | Krml10 9095440 | TGCAGCCACTAAAACTCCATTGTACAGTTTCTTTTCTTTGCTAAGAGTCGTACTAAACTCTTGTCTATA
AL1464 | 25:T>A | Krm10 9097153 | TGCAGCAACAGGTGAGACTAATAACTAAACATGCTGATCACCAGAAGCCTGTGGAAGCAGGTGTTTACA
AL1465 | 67:C>A | Krm10 9097153 | TGCAGCAACAGGTGAGACTAATAACAAAACATGCTGATCACCAGAAGCCTGTGGAAGCAGGTGTTTACA
AL1466 | 64:G>A | Krm10 10388691 | TGCAGCAATAACAGAAAGCATAAAATCCAGAGTTTCCAAATACATATAACAAAAGTGGACTGTCGCAAA
AL1467 | 5:G>A | Krm10 10469986 | TGCAGGCAAAAACAAGAAAAAGGGAAAATACCTGGTTGAAATTAGCAGGGTAAGTTCCATGATGAAGAG
AL1468 | 43:T>C | Krm10 13877498 | TGCAGAGCTTTTGGGTTTGCGTGCATGCAATTTTTGGCCACGATACTCAAGCAAACTTGGAAATGAGTT
AL1469 | 14:C>T | Krml0 14666323 | TGCAGAGATCCTTGCCGACTTCTTCGACAAATGTAAAAAAGACCCATCTCACTGGAACGACATCTCTGA
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AL1470 | 36:A>G | Krm10 14949086 | TGCAGGCAATGGAATATCTTGAGTGAAGTAGGAACCAAATGTACTGAGGCAGCGATAATCAGTGTTGGG
AL1471 | 37:A>G | Krm10 15219686 | TGCAGCAGAAAATATCATCATTTCATGTTTATTGAGAACTGTTTCTTAGCATATGTTGCAAAACATTAA
AL1472 | 66:A>C | Krm10 15219897 | TGCAGATTAAATTTCTATGTTTATTTTACTTGGATTTTGATTGATCCACGATTGTGGAGATAATTAAGA
AL1473 | 30:A>G | Krm10 15636347 | TGCAGTTTTCGTCGAAAAAGATCCTTTTTTACCTCTAAATTTTGATTTTTTCGGTTTACAGATCGGAAG
AL1474 | 61:G>A | Krm10 16125166 | TGCAGGACATCACATTGCCATGGTAACTCTCTCTCCCAGTCAGTCCTCTAGAATTCGATTAGTAATGTA
AL1475 | 17:G>T | Krm10 16859733 | TGCAGATTCTTTTGCATGGAAATCATTTGACAATAAATTTCCAAGCTTTGCAAGTGATCCTCGGAGTGT
AL1476 | 58:C>A | Krml0 16859733 | TGCAGATTCTTTAGCATGGAAATCATTTGACAATAAATTTCCAAGCTTTGCAAGTGATCCTCGGAGTGT
AL1477 | 53:G>C | Krm10 16859733 | TGCAGATTCTTTAGCATGGAAATCATTTGACAATAAATTTCCAAGCTTTGCAAGTGATCCTCGGAGTGT
AL1478 | 49:G>A | Krm10 16859733 | TGCAGATTCTTTAGCATGGAAATCATTTGACAATAAATTTCCAAGCTTTGCAAGTGATCCTCGGAGTGT
AL1479 | 48:C>T | Krml10 17448809 | TGCAGTTTCATGTAGAATAATTAGTCTCTTTCTCATAAAACATGCTTTCTTCGAACTGTTGCTTCTTAA
AL1480 | 24:T>C | Krm10 17702391 | TGCAGAGGTTGGCCGCAGTGGTCCTTGTTCCCTTCGAAGGAAGAGACCGGGAAACGAGACATCCAAGCC
AL1481 | 5:G>A | Krm10 18378002 | TGCAGGTGAAGTTAATGATCTCGTGAAACACACTTTGCTTCCTGTTTTTGTTTTGGTTTACTAACCCTA
AL1482 | 29:G>T | Krm10 19412179 | TGCAGGCAAAGACAAAATTTTGTTTTTCCGAGATCTTTCATCTCAAATTCTTTCTTTACAGATCGGAAG
AL1483 | 35:A>G | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTACCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1484 | 65:C>A | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTACCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1485 | 30:G>A | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTGCCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1486 | 68:A>G | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTACCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1487 | 22:C>A | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTACCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1488 | 10:A>T | Krm10 19785430 | TGCAGCTACAACTGCAAAAGGTCCCTTGCGGTTGTGCCAAAATGACCAATTAGGGCCATTTCTTACAGA
AL1489 | 30:A>T | Krml10 20640336 | TGCAGTGAGAAGATGTAAACGGACCTGTCCAATGGCATAATCCATCAACCAAGTAAATGAGTTAATTAC
AL1490 | 59:C>T | Krm10 21708388 | TGCAGAACCTCCCATGTCTATCTTCATAACATCAATTGAGCAACCAGGTCCAGTCTTGACATTGTAGCC
AL1491 | 51:A>G | Krm10 21751730 | TGCAGCTCCTGTTGAAAGTGGCTTTATGAACAATAAATAAAAAGTAATGAGAACATACTTTGTGACAAA
AL1492 | 38:C>A | Krm10 21751730 | TGCAGCTCCTGTTGAAAGTGGCTTTATGAACAATAAATCAAAAGTAATGAGGACAAACTTTGTGACAAA
AL1493 | 55:G>A | Krm10 22123084 | TGCAGTTGAGGGCACAACTTCCCCAACGCAAACAAGCTAGCATCGCCGAAACCAGGGCAGTTATGGATG
AL1494 | 65:G>A | Krm10 22123084 | TGCAGTTGAGGGCACAACTTCCCCAACGCAAACAAGCTAGCATCGCCGAAACCAGGGCAGTTATGGATG
AL1495 | 63:C>T | Krml10 22123089 | TGCAGTTGAGGGCACAACTTCCCCAACGCAAACAAGCTAGCATCGCCGAAACCAGGGCAGTTACAGATC
AL1496 | 59:G>T | Krm10 22123465 | TGCAGATCCTTTCGGTATCTGGGTGCTCTATGGTTTCAGACAAAAGCTTGCCTTCACTTGGAAAACTGG
AL1497 | 16:C>T | Krml10 22247338 | TGCAGCCTTATTTAAGCTGTCCTTGTTCCAGCCAAATTTATGATGTTTACAGATCGGAAGAGCGGTTCA
AL1498 | 5:G>T Krm10 28046460 | TGCAGGAAATGATGAAACAAAAAGGATTGAAGAAATGTAAGAAAATGGAGAGGAAGTGCTGGAAATCAG
AL1499 | 12:A>G | Krm10 30311391 | TGCAGATTTCATACCCTTGCCGTCCAGCCCAAATAAATTTTGGGTCTAATTGCCTTTTACAGATCGGAA
AL1500 | 56:C>T | Krm10 38288163 | TGCAGATGCCAAGACCCGTGTAGAATCGTTGCAATTTGACTTTGATGCAGTAAGAGCTGCAACAGAAGA
AL1501 | 17:T>G | Krm10 38304859 | TGCAGTTTAGTTATCAATATCACATCATTATTGTTGTATCCCATTATTTGTCTTTCAAATATTTCGTCC
AL1502 | 39:G>T | Krm10 41519753 | TGCAGGAAATGGCACCTATACTTTTTATACCATACATAAGGTCTTACCAAGTTGTTTTCATGAGTCAAG
AL1503 | 44:T>A | Krm10 41519753 | TGCAGGAAATGGCACCTATACTTTTTATACCATACATAAGGTCTTACCAAGTTGTTTTCATGAGTCAAG
AL1504 | 40:C>G | Krm10 43398856 | TGCAGCTCGAAAACCTCACTGGAGTCTGCATTTTTTCTCACTTTTTGTTGCAAAAGAATGGGAATCAAA
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AL1505 | 24:A>G | Krm10 43578832 | TGCAGTAATTCTTATTTCTGCATTATCAATCTCTTTTTGAATTCCATTACAGATCGGAAGAGCGGTTCA
AL1506 | 57:A>G | Krm10 43797564 | TGCAGCAATCTAAGTTACACTAGAAACTAATCCTATCCATAAAAGTAGCAACTTCCTAGGCCAAGTGCT
AL1507 | 26:T>G | Krm10 48619717 | TGCAGACGCCTGGTAGAGGTTGGAACTTGGATGTTGCTGCGGCTGTTATTCCATTACATTAGTTGTGAT
AL1508 | 66:C>T | Krml0 48759718 | TGCAGCCAGCAGCAGCTACATTTCCATTCACCCAGGGGCAGAACTGGTTGTGATGAATAATTGGATCAA
AL1509 | 5:C>T Krm10 49657918 | TGCAGCAATTTGTCCTAAGGTAAGTCTAATACGGGCTGACATCCAGGATATACAGTATCATAGTAGCAG
AL1510 | 16:A>T | Krm10 49657918 | TGCAGTAATTTGTCCTAAGGTAAGTCTAATACGGGCTGACATCCAGGATATACAGTATCATAGTAGCAG
AL1511 | 68:G>A | Krml0 49661169 | TGCAGCATAGTATGTTGACTCCTGAAGCACCAGCAGCATCAATTATTGGTCCCAATTTCTCAAATATAG
AL1512 | 23:T>G | Krm10 49842454 | TGCAGGAATACAACAACGTATTGTGCCTGAATATGCCGGTCCTTTGGGCATTCTTCAAGCGCTAGCAGA
AL1513 | 47:A>G | Krm10 50271231 | TGCAGGGTTTGGTCGCCCTTTTCTTCTTGATTAGGAACATACTTGAGAGTTTGTTTGGTAACTGATTGA
AL1514 | 63:G>A | Krm10 50271231 | TGCAGGGTTTGGTCGCCCTTTTCTTCTTGATTAGGAACATACTTGAGAGTTTGTTTGGTAACTGATTGA
AL1515 | 58:A>C | Krm10 50732546 | TGCAGCAACTTAGCAAAACAGAACAGCCAAGAGCATAAGCTCATAAAACAGCGAAGTAAAAACAAAGAA
AL1516 | 35:T>G | Krm10 50949823 | TGCAGGTGGGTGTAAAAGTACAACAAACAGTAAATTAGAGGTTTGGTAAATGCTTGCTTGAACTAAGTG
AL1517 | 48:A>G | Krm10 50951208 | TGCAGCAAAAATGCCTAGTTTATAAATAAAGGAAATGCAACTTACCAAAAACAGCACATGGGAAATTAC
AL1518 | 32:C>G | Krm10 51023696 | TGCAGTGTTACCCAAAAGATAAAACAAAGAAACAAGCCAAACACCCAATATCAAATAGCCCACTATCCT
AL1519 | 48:T>A | Krm10 51188094 | TGCAGCTTCTGCTGAAGAGAAAGCAGCTGATGTAGAGGGAAAACTCACTCAATTTTCTCAAAGCATAGA
AL1520 | 49:A>C | Krm10 51738056 | TGCAGTGTAGGTGATTCATGTGTAATCCATAATGGAGTTTGCATCGGTCAAGATGGTAAGTCAGCTTCT
AL1521 | 26:A>C | Krm10 52573201 | TGCAGCATTTGGGGTTTTCTGCATTCAGTAGATGGCTTTCACCCGTGTCTTGCCACTTGTTCTCACCGT
AL1522 | 50:T>C | Krm10 52573201 | TGCAGCATTTGGGGTTTTCTGCATTCAGTAGATGGCTTTCACCCGTGTCTTGCCACTTGTTCTCACCGT
AL1523 | 29:G>C | Krm10 52578064 | TGCAGGTGGTGGAGCAAATCTCACATTTTGCGGCTGTGCTACCACTACATCCTCATCTGCAAACAGCGC
AL1524 | 45:T>A | Krm10 52578064 | TGCAGGTGGTGGAGCAAATCTCACATTTTCCGGCCGTGCTACCACTACATCCTCATCTGCAAACAGCGC
AL1525 | 49:A>G | Krm10 52777444 | TGCAGCAACTGATGATGAAACAACGACTGACAAAGGGATCTTCTATTGTACTGAAGGTGAAGATGGCTA
AL1526 | 9:C>T Krm10 52861107 | TGCAGATTACCGTCCTTATGGTGGCGTCGCCTCATAACTCTCATCATCGATGGTGACGGTGAATAAACG
AL1527 | 25:A>G | Krm10 52861107 | TGCAGATTATCGTCCTTATGGTGGCATCGCCTCATAACTCTCATCATCGATGGTGACGGTGAATAAACG
AL1528 | 53:T>C | Krm10 52861107 | TGCAGATTATCGTCCTTATGGTGGCGTCGCCTCATAACTCTCATCATCGATGGTGACTGTGAATAAACG
AL1529 | 31:A>T | Krm10 52861173 | TGCAGCTGCCTGAAATAAGCTTGAAATCGCCAATCGTAAGGCCTTATGTTAGATCAAAAATGCCTCGTT
AL1530 | 41:T>C | Krm10 52951738 | TGCAGAGAGTTGATGTAAGTTACGATAACTCGACAATCACTTCTGATCAGGTAAGCTGTAAACTGTTGT
AL1531 | 23:G>C | Krm10 53246925 | TGCAGTCAATTCATCAACATTCCGAATAAATAACCTGAGATCCTTTTCGCCACTTGTCCCTTGGTATTA
AL1532 | 12:G>A | Krm10 54919645 | TGCAGTCACTAGGACTCAAAGCTTCCTTCCTTCAGAGTTGAGTGATATTTTTGGAGGACAGTTACAGAT
AL1533 | 61:T>C | Krm10 54919645 | TGCAGTCACTAGAACTCAAAGCTTCCTTCCTTCAGAGTTGAGTGATATTTTTGGAGGACAGTTAAACTT
AL1534 | 48:T>C | Krm10 55639367 | TGCAGAGAAAGTAAGCCAAACACCGGTTTTGGCCCGATCATGATCCAATTTCTTCAGTATATAGCAGTA
AL1535 | 68:T>C | Krm10 55652528 | TGCAGCTCACTGAATATCAAGCACTGCTTGCGAATCACACCTGGGACCTTGTTCCACTACCTGAAGGGT
AL1536 | 33:C>G | Krm10 58097566 | TGCAGATAGAAAAGAAAAAAGGGCCTCCCATTTCATTTTCTCTGTTAGGGTTTTACAGATCGGAAGAGC
AL1537 | 16:A>G | Krm10 58283981 | TGCAGATATACTCAGAAATAATCATGGCAAAGAAAGGTTCGGAGGACAAAGCTCAACCTGTTGTAGAGA
AL1538 | 39:T>C | Krm10 58283981 | TGCAGATATACTCAGAGATAATCATGGCAAAGAAAGGTTTGGAGGACAAAGCTCAACCTGTTGTAGAGA
AL1539 | 26:G>A | Krm10 58516939 | TGCAGTCTCCATTTTGTATTTTTATAGGCTCAGTAGCTGCCTTGGAGCCAAGATTGTGAATAGAAATCA
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AL1540 | 66:T>C | Krm10 58834109 | TGCAGAGGCAACGCGGAGAAGAAGGCGTTCTGTGAAAAAATGAAAAAGAATATAAAATAGGAGAGGTGG
AL1541 | 5:T>C Krm10 58836995 | TGCAGTATATATGCGAGCCAAATCTTCCCTGAAGAAGGAAATGCAAAATGTTGGTCCACTCCAGAAATT
AL1542 | 13:T>G | Krm10 58838329 | TGCAGATGGCTGTTCCACTGGCAGCAGGCATCTGTTCTATCATTTACAGATCGGAAGAGCGGTTCAGCA
AL1543 | 23:C>T | Krml0 58859363 | TGCAGTGAACTAAGCAGGACACTCGTAAAGAGAGAACCGTAATAAATGCAAAGATGAAGCATCTTTTAC
AL1544 | 8:C>A | Krml0 58967386 | TGCAGTTGCCATGATTTATGAAAGTACTTGAAAGGAAGCTAAAAATTTTCTTGTCACTGAACGAGCAGT
AL1545 | 30:A>G | Krm10 59022982 | TGCAGATTTAGAGAAAATGACTAGCGAGGAAAGTATCCCACCAATCCCCACTGTACCATTACTGCCTAC
AL1546 | 33:C>T | Krml0 59720743 | TGCAGAATCAATATGAGGTTGAAACCCAAACGGCGGACCCACGGAAACATCATTACAGATCGGAAGAGC
AL1547 | 43:A>C | Krm10 60017710 | TGCAGAATGCATTAGTTTGACGGAAAATTACAACGTTGAAAAAACAATTTCCTAAAAAAACTTACAGAT
AL1548 | 8:C>T Krm10 60032662 | TGCAGGACCTATTTTCAAAAAAAAAATTATAAAAGGATGTAAAGATGAGAATATATATTATTACCAATA
AL1549 | 23:T>C | Krm10 60112421 | TGCAGCACGTATGCTTGCTGTAATAGCAAGGTTGTTTAGTTACTTTGTTACAGATCGGAAGAGCGGTTC
AL1550 | 5:C>A | Krm10 60137866 | TGCAGCATGTGTGACAGACATCTCATGGACACTTTCTGATCAAATTGGATTCTAAAAATTCAAGTGGAA
AL1551 | 29:C>A | Krm10 60137866 | TGCAGCATGTGTGACAGACATCTCATGGACACTTTCTGATCAAATTGGATTCTAAAAATTCAAGTGGAA
AL1552 | 55:T>C | Krm10 60437490 | TGCAGCAATTGTGCATGTTGCAGCAACATATTTTCTGTTTTAGTTGCAATGTAATTTAGTTTTGTTGAA
AL1553 | 47:C>T | Krm10 61086902 | TGCAGCCTCACATGCTGGCCCAAGGTGGAATACTGGGGTCATTTACGCGTGTTCGGATGGGAACATGAC
AL1554 | 34:A>G | Krm10 61086902 | TGCAGCCTCACATGCTGGCCCAAGGTGGAATACTAGGGTCATTTACGTGTATTCGGATGGGAGCATGAC
AL1555 | 66:A>T | Krml10 61087975 | TGCAGCAGTCGTGAAGCAAGATCAATTGCTTCGGGAGGCATCCTTTTATGGAAAACCTAAAAACATACA
AL1556 | 59:T>A | Krm10 61087975 | TGCAGCAGTCGTGAAGCAAGATCAATTGCTTCGGGAGGCATCCTTTTATGGAAAACCTATAAACATACA
AL1557 | 67:C>A | Krm10 61087975 | TGCAGCAGTCGTGAAGCAAGATCAATTGCTTCGGGAGGCATCCTTTTATGGAAAACCTAAAAACATTCA
AL1558 | 15:G>A | Krm10 61104380 | TGCAGGGAAACTACCGCTACTTCTGGTAGTCGGGAGAGCAATGATCTGCTCAGTGGAAGGCACAGCAGT
AL1559 | 65:G>T | Krml10 61325066 | TGCAGAAGACATCAATCAAGTTGTAGGGAAAATAGAGATAAAAAGATCACCTATCGATAGCAGCAGCAT
AL1560 | 60:T>A | Krm10 61338576 | TGCAGCAGGGATGAGGGAAGGTTTTTTCCTTTTTCTGTTTTGGGAATTTATGTTTTAGGGTTAGTAATT
AL1561 | 11:G>T | Krm10 61338576 | TGCAGCAGGGAGGAGGGAAGGTTTTTTCCTATTTCTGTTTTGGGAATTTATGTTTTAGGGTTAGTAATT
AL1562 | 35:T>C | Krm10 61593137 | TGCAGATTATGTTATTACAATGGCTTCAAAGGGGATGATTTGATTGATAGAAATCTCATTACTTGTTAT
AL1563 | 56:C>T | Krm10 61593137 | TGCAGATTATGTTATTACAATGGCTTCAAAGGGGACGATTTGATTGATAGAAATCTCATTACTTGTTAT
AL1564 | 8:C>A | Krm10 61593137 | TGCAGATTCTGTTATTACAATGCCTTCAAAGGGGATGATTTGATTGATAGAAATCTCATTACTTGTTAT
AL1565 | 9:G>A | Krm10 61788060 | TGCAGCCTCGTTTTCAGCAGCTTCCCTTTTTTGTTCTTCTAACACAGCAATCTACACGGTCAAGCAATC
AL1566 | 5:G>A | Krmll 94272 TGCAGGGGTATATTACTGGTAATTCGAAAAAACCCGTTGTAAATGATTCCACTTATGATTAGTGGGACT
AL1567 | 6:C>T Krmil 118099 TGCAGTCAATGGATCGTCATTTTCAAAAGAAAAAATTGTGGTGAAAATCTATTTCCAACACTTTGTGGA
AL1568 | 65:A>C | Krmll 198036 TGCAGATAGAAATGGCAAAAAAAAAAAAAAACAGTTGTTGAACATCAAGTAATGGTCCCAAGTTAACAA
AL1569 | 8:T>C Krmll 207684 TGCAGGGCTCCATACTATAATCGATGGGAAAGAAGTTGTGAACTTTGCTTCTGCAAATTATCTTGGATT
AL1570 | 55:G>A | Krml11l 354896 TGCAGAATGCAGCAGAGTGCAGAGCTGGCCCTTTGAATTTTTTCATTAGGCATTGGCTGTCTCTTTTCC
AL1571 | 7:T>C Krmil 354896 TGCAGAATGCAGCAGAGTGCAGAGCTGGCCCTTTGAATTTTTTCATTAGGCATTGACTGTCTCTTTTCC
AL1572 | 48:A>T | Krmll 412627 TGCAGATGCTGCAAAGTATTGTGAGGAAAACAAGGTGCAAAGGTTAGTAGAAAATGGGTATCTACTTTA
AL1573 | 21:T>A | Krmll 412627 TGCAGATGCTGCAAAGTATTGTGAGGAAAACAAGGTGCAAAGGTTAGTTGAAAATGGGTATCTACTTTA
AL1574 | 50:A>G | Krmll 412627 TGCAGATGCTGCAAAGTATTGTGAGGAAAACAAGGTGCAAAGGTTAGTTGAAAATGGGTATCTACTTTA
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AL1575 | 20:C>G | Krmll 443604 | TGCAGAGCATCAACGGGCTCCAAATGTTTGGATTTCTCTCACCATCCATAATTCAGGTAATGATGCCTT
AL1576 | 44:T>C | Krmll 443604 | TGCAGAGCATCAACGGGCTCCAAATGTTTGGATTTCTCTCACCATCCATAATTCAGGTAATGATGCCTT
AL1577 | 10:C>A | Krmll 443604 | TGCAGAGCATCAACGGGCTCCAAATGTTTGGATTTCTCTCACCATCCATAATTCAGGTAATGATGCCTT
AL1578 | 57:C>A | Krmll 507447 | TGCAGCAAAGTGTATAACAGCATCAAATGCATTCTCCGAAAATATTTTGTCTACCTACGATACAATGTC
AL1579 | 33:G>T | Krmll 816316 | TGCAGTGAAGAGCATTTTGGATTTTCTTAGAAGGAATTTGCCTGGTAACTGGGATTTTCTTCAATTTAT
AL1580 | 21:T>C | Krmll 818446 | TGCAGTGGATAGCGTATTTGATTTCCTTAGGAAGAATTTGCCTGGCAATTCGGAATTTCTAAGGATTAA
AL1581 | 5:C>T Krmil 818446 | TGCAGCGGATAGCGTATTTGATTTCTTTAGGAATAATTTGCCTGGCAATTCGGAATTTCTAAGGATTAC
AL1582 | 29:T>A | Krmll 829744 | TGCAGTTACTGCCAGTGATGGCTGCCATTTCTGGCAAAATATTACAGATCGGAAGAGCGGTTCAGCAGG
AL1583 | 38:A>G | Krmll 829744 | TGCAGTTACTGCCAGTGATGGCTGCCATTACTGGCAAAATATTACAGATCGGAAGAGCGGTTCAGCAGG
AL1584 | 68:C>T | Krmll 830821 | TGCAGTGATGATAACAAAATATTGTATATGGTTTAGAGGAGATTGTTCCTAGGGCACTGCTTACAGATC
AL1585 | 10:T>C | Krmll 881170 | TGCAGTTGCTTAATATTTCCCATGCCTTCGTGTCCAAATTTGAAATCCACCCCATTGGTAGGATACGTT
AL1586 | 34:G>A | Krml1l 890667 | TGCAGATTCTCCTACTAGCCAAGTTCCTGAATACGGGATTCGGGTTGATTTCGATATTCCGGTAACTAC
AL1587 | 26:T>G | Krmll 1355959 | TGCAGTTGTTGAACAGCAATTATAAGTTATGATTATCATTATCAGTTCATCATAATTTTGTGTCATTGA
AL1588 | 10:T>C | Krmll 1567009 | TGCAGTAATATCCGAGATGCTGCCGATGCAGAATGGAGGTCGAAGCTAATGTAGTTCATTTTAGGAGCT
AL1589 | 16:G>A | Krml1l 1740561 | TGCAGGTTTTGAGGGTGTTATAATAAAGCTTTGATTGTCTATGAAGACATTTCAATCATGGAATGCACT
AL1590 | 66:T>C | Krmll 1796699 | TGCAGTAATGAAGGGCGTTCAGGGGGACAGGGAACTGGAGCTGGGTGAGCGATGAAAGTAGGAATTTCA
AL1591 | 27:C>T | Krmll 1796699 | TGCAGTAATGAAGGGCGTTCAGGGGGACAGGGAACTGGAGCTGGGTGAGCGATGAAAGTAGGAATTTCA
AL1592 | 47:T>C | Krmll 2520057 | TGCAGTTAATGGTTAGCCAACTCTTTTCTTGCTACCTTTCAACTGCTTCTCCTTATCTTCGTGTTAGTT
AL1593 | 61:T>C | Krmll 3098392 | TGCAGAAGAAAGGACACCTTGTAGAGATTATTCTTCCAAAATATGATTGTATGCAATATGATGGCATTT
AL1594 | 37:A>G | Krml1l 3098392 | TGCAGAAGAAAGGACACCTTGTAGAGATTATTCTTCCAAAATATGATTGTATGCAATATGACGGCATTT
AL1595 | 34:C>T | Krmll 3382350 | TGCAGTTGCTTATGAAATTTTTCTTGGCCTATAACTTTGTTTGATGCTACTAAACTAGGCTCCTAATGT
AL1596 | 55:A>G | Krmll 3738965 | TGCAGATTCTGCTGCCAAGTGCCTGTTGTGATCTTTTGCTTCCATTTTACCCTTTACTTTGTCATTGGT
AL1597 | 10:A>G | Krml11l 3738965 | TGCAGATTCTACTGCCAAGTGCCTGTTGTGATCTTTTGCTTCCATTTTACCCTTTACTTTGTCATTGGT
AL1598 | 57:G>T | Krmll 3749988 | TGCAGAGACATTTGTCTGACATGAGCCACCCAGCATGACTCCAATTCATCTACTTTTGAGCTGCCATAA
AL1599 | 15:C>T | Krmll 3749988 | TGCAGAGACATTTGTCTGACATGAGCCACCCAGCATGACTCCAATTCATCTACTTTTTAGCTGCCATAA
AL1600 | 50:C>A | Krml1l 4829184 | TGCAGATTTGTTGCAAGGCTTATTTCCTTTTATTCAATATTTGTAAGACACTTCTGCTATCATATCATC
AL1601 | 55:A>G | Krmll 4829184 | TGCAGATTTGTTGCAAGGCTTATTTCCTTTTATTCAATATTTGTAAGACAATTCTACTATCATATCATC
AL1602 | 38:T>C | Krmll 5085430 | TGCAGAATTTACAAGAAAGAAAGAAAAAAAAATTCCTTTTTTGAAATCTTGGAAAAGGTTTAGAAAAAG
AL1603 | 58:G>A | Krml1l 5380413 | TGCAGTATGAACCTGTAAGAGTTGTATGGCTTATAATGGGATCCTCCTTACCATGGGGGTACCCAGTAC
AL1604 | 27:A>T | Krmll 5490297 | TGCAGTCCTCTCTTTCAGGCCCTCCGAAGCAAGAACTAGCAACCCAAATGGACCGAGACTCCCTTTAAT
AL1605 | 29:T>C | Krmll 5490297 | TGCAGTCCTCTCTTTCAGGCCCTCCGAAGTAAGAACTAGCAACCCAAATGGACCGAGACTCCCTTTACA
AL1606 | 5:T>C Krmil 5747823 | TGCAGTATGATGACCAAAGATTTTAGCCCTTTCAACTTGGTTGCAAATGAGATTTGAGCAAAGCAAGTG
AL1607 | 52:C>T | Krmll 6913208 | TGCAGTGGGTGGTCAGTACATCTGGGCTCGTTTACAGTCATTCTCTGCTTTTCGCAGATGGGGTGATTC
AL1608 | 44:G>A | Krml1l 6946303 | TGCAGATTGTCCATGCCCAAAAGGGTTCCATACACTGCAATTTCGTCGTTCCCACTCGTGCTTCAGTAA
AL1609 | 11:G>A | Krmll 7425546 | TGCAGCAGTATGAGGCATCCGCCGATGTCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
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AL1610 | 36:A>T | Krmll 7987800 | TGCAGTCAAATGCTCTACCACTGAGCTATGACCCCCACTTTGACAATTTTGGTAACTAGTTTTATATAT
AL1611 | 7:T>C Krmil 8142358 | TGCAGCTTCTTTATCCCAGGAAAAGAAGGGAGAATTGCAATAAGAGCATCACCATATCCGATAGAATCT
AL1612 | 32:A>G | Krmll 8407943 | TGCAGCTCTAAACTTCTTCACCACAGTAACTCAATCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1613 | 25:G>A | Krmll 8407943 | TGCAGCTCTAAACTTCTTCACCACAGTAACTCAATCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1614 | 45:T>A | Krmll 8601788 | TGCAGTAAAATTCAATATGGGTCAAGTCAAAACGGCAGCAGCAACTACAATAATAATAATTCTTTTTTA
AL1615 | 66:G>A | Krml1l 9321649 | TGCAGTGATAAGACTGGGACACTTACTCTCAACAAGCTTACTGTAGACAAGTCCTTAGTCGAGGTTGGT
AL1616 | 20:A>G | Krmll 9328007 | TGCAGCTATGCCTTCAGGTAATTCCCTCACTCTTTCTTTCTTTTTATAATGTGTCTCGGTTTTACAGAT
AL1617 | 67:C>A | Krmll 9328007 | TGCAGGTATGGCTTCAGGTAATTCCCTCACTCTTTCTTTCTTTTTATAATGTATCTGGGTTTTAATGCT
AL1618 | 37:T>C | Krmll 10073426 | TGCAGGTAAATTTAAGTTTCTTTGTTTGCCCCATAACTAATGGAAGAAAGTGTAGAACAATGGTTACAT
AL1619 | 39:A>G | Krmll 10073426 | TGCAGGTAAATTTAAGTTTCTTTGTTTGCCCCATAACTAATGGAAGAAAGTGTAGAACAATGGTTACAT
AL1620 | 5:A>G | Krmll 10394917 | TGCAGATTAATGCAAAATTTATCAACAAAAACCATAGAATATCAGGATAAGTGAAGCCCATAAACATGT
AL1621 | 12:A>C | Krml1l 10964352 | TGCAGCATTTACAAGCTAAGTCACTGTCTCTCTTTGAGTCTTACACCTGTAGAAGGAAAAGTAAACACC
AL1622 | 33:C>T | Krmll 10964352 | TGCAGCATTTACCAGCTAAGTCACTGTCTCTCTCTGAGTCTTACACCTGTAGAAGGAAAAGTAAACACC
AL1623 | 9:C>T Krmil 12271951 | TGCAGCTAACCCACGATGTTCGGCTTCAGCTGTGGATCGAGACACGACTTGTTGCTTATTGGAACACCA
AL1624 | 5:C>T Krmil 14475215 | TGCAGCAACAAAGAACCTGTAATTCAGGACAAACAAACAAACAATGAAGTTAGTTGTTGTATAATTCCA
AL1625 | 29:A>G | Krmll 15549703 | TGCAGCGACAAGAGCAGCTATCTAAATCCATCCAAAAGCAAGAGGTAGTTTACAGATCGGAAGAGCGGT
AL1626 | 14:C>T | Krmll 15549703 | TGCAGCGACAAGAGCAGCTATCTAAATCCATCCAAAAGCAAGAGGTAGTTTACAGATCGGAAGAGCGGT
AL1627 | 19:A>T | Krmll 15549703 | TGCAGCGACAAAAGCAGCTATCTAAATCCATCCAAAAGCAAGATGTAGTTTACAGATCGGAAGAGCGGT
AL1628 | 30:T>G | Krmll 15685765 | TGCAGAGAAAGAAGTAAAAGTCGCCAACATTAATCGACAAGTGGCAGAATCAAGACTTAGAGATGCTGA
AL1629 | 10:A>G | Krml1l 16982269 | TGCAGAATAAATGAAAAAGTTTGAATCTTTTAGTTGGCATGGCTGACAATTTAATTACAGATCGGAAGA
AL1630 | 12:G>T | Krml1l 18509921 | TGCAGTATATCGGCAGTACTCTATATATTCAGTGTCCATAACCACTTACAGATCGGAAGAGCGGTTCAG
AL1631 | 62:C>A | Krmll 18899401 | TGCAGAATTGGTGTTTGCATGAGAAACATAGAAGCCATCACTGGGGATAAGGTCTCTAGTGACGTAGTA
AL1632 | 65:C>T | Krmll 20238152 | TGCAGGCCCTTCAAGAAGAACGCAAGGTTTATTTTGTGATTGACATTCAATGTTGATTGATGTTACAGA
AL1633 | 47:T>A | Krml1l 21395952 | TGCAGATCATTGCACCATGAAAATTCTTGAAGATAGCTTGGTGTTCCTCCCGCATGGATCGGTTCTTAA
AL1634 | 7:C>A | Krmll 22510779 | TGCAGTGCCCCCTAAATTGTCAAGTCCACCTCCAGAATGTAGAACAATAACTAAGCAAAATCCATAATA
AL1635 | 45:A>G | Krmll 22511458 | TGCAGTGATTCCTGCCCAAATCCAAATAGACTCAAGCAGGTTCCCATGATTACAGATCGGAAGAGCGGT
AL1636 | 13:G>C | Krml1l 22511458 | TGCAGTGATTCCTGCCCAAATCCAAATAGACTCAAGCAGGTTCCCGTGATTACAGATCGGAAGAGCGGT
AL1637 | 50:G>A | Krml11l 22816960 | TGCAGAAATCCTTTGTAGAAATTGAGTTTTTGTTATACATTGCTCAGTGCGCAGTGGACTATTCTCGTT
AL1638 | 27:T>C | Krmll 23945618 | TGCAGCTAACATAATGAACATATGATTTTGTTGGTGCTTTCTCAAGAATATGGATTTGTCTGCACCAAC
AL1639 | 61:T>C | Krmll 23948046 | TGCAGATTTAGTGCCTACATGCTCATTATTATTGGCAGGCCCCATTCTCTTTACATAACTATAGCAGCT
AL1640 | 36:T>C | Krmll 25130952 | TGCAGCAGCAATAGGCGCAAAATTGCTTCATCTTCCTTTTTCTTTTTTACAGATCGGAAGAGCGGTTCA
AL1641 | 6:A>G | Krmll 25165005 | TGCAGTACTGCAGGCTGCAACAAATAGCCCTCAGTCTGATAGATTACAGATCGGAAGAGCGGTTCAGCA
AL1642 | 40:A>G | Krmll 25165005 | TGCAGTACTGCAGGCTGCAACAAATAGCCCTCAGTCTGATAGATTACAGATCGGAAGAGCGGTTCAGCA
AL1643 | 43:T>C | Krmll 25912145 | TGCAGATTCCTTTTTTATGCTTTATCTTCTTCTAATGCAGAGTTACTTTTTACAGATCGGAAGAGCGGT
AL1644 | 20:T>C | Krmll 26499619 | TGCAGGTTCTTCTTGAGGACTCCGAAATTATAAAAGTAATATCTCTACAGTTACAGATCGGAAGAGCGG
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AL1645 | 44:.T>C | Krmll 26499619 | TGCAGGTTCTTCTTGAGGACTCCGAAATTATAAAAGTAATATCTTTACATTTACAGATCGGAAGAGCGG
AL1646 | 5:T>A Krmil 26772010 | TGCAGTTCAAATTCGAAGCCATGCTCAAAAGTTTTTCTCTAAGTCTTATTGCTTTGAGTTCATTACAAA
AL1647 | 27:A>C | Krmll 27025219 | TGCAGATAGTTGCAAAATCATGTTTATAAAGAATATGAGTGCTACAATAACAAATATAATCGAGTTGTA
AL1648 | 26:A>G | Krmll 28871505 | TGCAGTTACACTTCCTTGATTTCCTTAAACCAACTGACTGCATCAGAGACAATTTTGATTTGTCATTAC
AL1649 | 55:A>G | Krmll 29177654 | TGCAGTCTTACAGTTTCGACCCTTCTTCACTAAAAATTTATTATCTCCTCGTACAAAATTTTGATGATG
AL1650 | 35:G>A | Krmll 30047192 | TGCAGGCAAGGCAAAAGATAACATCCATATACAATGACCACAGTTTGTAGAATTATATCAGCAAACCAC
AL1651 | 12:G>A | Krmll 33990099 | TGCAGCCATAGAGGTAACCCATGGTGAGGGCACCTTCTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1652 | 17:C>T | Krmll 33990099 | TGCAGCCATAGAGGTAACCCATGGTGAGGGCACCTTCTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1653 | 29:T>A | Krmll 38579266 | TGCAGCATGATAGTATTACCATATAAAAATTTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL1654 | 30:A>T | Krmll 43504930 | TGCAGTCCTTGAGCAATCTTGAAGATCACCATTTGGAGACAGTGCATCGATTCTCTTCAATTCGGCGCC
AL1655 | 59:G>A | Krmll 43678561 | TGCAGAAAGCCGAAGTCAGTCCAAAGGGCAAGCTTTCTCAAAGGCTTGTTGCTCTTTGCGACATAAATC
AL1656 | 20:A>C | Krmll 43773372 | TGCAGGACAAGCTTACGAAGAAATGAACAATGCCGGATATCTTGATTCTGATATGATTGTTATTCTTAC
AL1657 | 8:C>T Krmil 44462361 | TGCAGGAGCGGAGGATTTGAAGAAAAAGTGACACCATTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1658 | 45:G>A | Krmll 45125260 | TGCAGAAACACCGCCTTCAAAATCTTTCTGAAAATGTCCCAAAATGTTTTTGATCTTTTCATCCTTTAA
AL1659 | 15:T>G | Krmll 47273144 | TGCAGATTTGGTGTCTAAATGCTCTGCATGAAAATAAGAGTAACTTACAGATCGGAAGAGCGGTTCAGC
AL1660 | 13:T>C | Krmll 47273144 | TGCAGATTTGGTGTCTAAATGCTCTGCATGAAAATAAGAGTAACTTACAGATCGGAAGAGCGGTTCAGC
AL1661 | 6:C>T Krmil 47273144 | TGCAGACTTGGTGCCTACATGCTCTGCATGAAAATAAGAGTAACTTACAGATCGGAAGAGCGGTTCAGC
AL1662 | 27:C>T | Krmll 47608167 | TGCAGGTGGAGGAAGTATTTGCAAGAGCTCAATGAAATTCTACACTGTTGGCGATAATGTAATCACTGA
AL1663 | 31:C>A | Krml1l 47708079 | TGCAGAAAACGTAGTTGATTATAATAATAATCGTGTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL1664 | 32:G>A | Krml1l 47708079 | TGCAGAAAACGTAGTTGATTATAATAATAATCGTGTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL1665 | 19:T>C | Krmll 47923186 | TGCAGGGTGCAAATAGAGATTGTTTTCCACTTCCACGCTGCTGATGTTTTCGCCTCCCGATATGATTAT
AL1666 | 46:A>T | Krmll 48133824 | TGCAGATTGTCACCGAGAGTAGCCTTGCTGATCAGATGCAGCTGACAGAACTTATATTACAGATCGGAA
AL1667 | 54:G>A | Krml1l 48140296 | TGCAGTCTTGGAACTTTTTGAATATATCCGCAAGGTGCATGTTATTTCAACCATGTATTGGGATATTAA
AL1668 | 66:A>T | Krmll 48140296 | TGCAGTCTTGGAACTTTTTGAATATATCCGCAAGGTGCATGTTATTTCAACCATGTATTGGGATATACT
AL1669 | 33:C>T | Krmll 48144065 | TGCAGCCAGGTTAAATGGTTCCATTGTTGAAATCTGCACACGTTATTTGTTTTACAGATCGGAAGAGCG
AL1670 | 40:G>A | Krml11l 48232359 | TGCAGTCATCATTTCCATTCAAGCTCTTTATTTTCTTAGCGATTACAGATCGGAAGAGCGGTTCAGCAG
AL1671 | 57:A>T | Krmll 48245497 | TGCAGAAGGTATTATCATGTTGAAATGTCACAGACTATAATTGACCATGCTCTAGATAATTTACCAGAT
AL1672 | 32:T>C | Krmll 48494479 | TGCAGGATCGATCTTGTGCGTGTTTGGGTGGCTCAACTGAGAGAAAATAAGGGTCTAAACTAAATAGTG
AL1673 | 27:G>T | Krml1l 48494479 | TGCAGGATCGATCTTGTGCGTGTTTGGGTGGCCCAATTGAGAGAAAATAAGGGTCTAAACTAAATAGTG
AL1674 | 38:T>G | Krmll 48678913 | TGCAGAACGTTCCATCTCCTGTGATAAGCCAACAAAAATCACACGTATAACCGTCTATCAGTATCCCAA
AL1675 | 43:C>T | Krmll 48678913 | TGCAGAACGTTCCATCTCCTGTGATAAGCCAACAAAAAGCACACGTATAACCGTCTATCAGTATCCCAA
AL1676 | 35:A>G | Krmll 48678913 | TGCAGAACGTTCCATCTCCTGTGATAAGCCAACAAAAATCACACGTATAACCGTCTATCAGTATCCCAA
AL1677 | 3L:A>T | Krmll 49007760 | TGCAGAAGCTTTCTGCAACTTCGTGCTTTGAAGAGCATCAAGTTGAAAATGCTCCAATTGAATCTTCAT
AL1678 | 10:G>A | Krml1l 49083276 | TGCAGTCATCGTGATTTGTGTAGGCCCGGATTGTCGAGAGAGAAAGCAATTTTTGGCCATAAACATCCA
AL1679 | 11:T>C | Krmll 49083276 | TGCAGTCATCATGATTTGTGTAGGCCCGGATTGTCGAGAGAGAAAGCAATTTTTGGCCATAAACATCCA
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AL1680 | 27:G>A | Krmll 49723110 | TGCAGTAGCCGTACTCTGAGCAAGAATGGCCAGTGAGTCCCCAACCACCCTTCTTACCAAAACTGCATC
AL1681 | 32:A>G | Krmll 49723110 | TGCAGTAGCCGTACTCTGAGCAAGAATAGCCAATGAGTCCCCAACCACCCTTCTTACCAAAACTGCATC
AL1682 | 37:A>C | Krmll 50632057 | TGCAGCATTATGTTTTCAGGCAAACCATGATTAGGTGATTTTAGCATTTCAGAGACTAGTTCACTTCAT
AL1683 | 25:A>C | Krmll 50632057 | TGCAGCATTATGTTTTCAGGCAAACAATGATTAGGTGCTTTTAGCATTTCAGAGACTAGTTCACTTCAT
AL1684 | 35:T>C | Krmll 50632057 | TGCAGCATTATGTTTTCAGGCAAACCATGATTAGGTGCTTTTAGCATTTCAGAGACTAGTTCACTTCAT
AL1685 | 47:T>C | Krmll 52180774 | TGCAGTCAATTTCTAATTCTTTACCCTCGTCTGTGATCTAGCAGCTGTTTACCTAGCCTTCCCCCCACC
AL1686 | 14:G>A | Krmll 52180774 | TGCAGTCAATTTCTGATTCTTTACCCTCGTCTGTGATCTAGCAGCTGCTTACCTAGCCTTCCCCCCACC
AL1687 | 17:T>C | Krmll 52180774 | TGCAGTCAATTTCTAATTCTTTACCCTCGTCTGTGATCTAGCAGCTGCTTACCTAGCCTTCCCCCCACC
AL1688 | 66:A>C | Krmll 52180774 | TGCAGTCAATTTCTAATTCTTTACCCTCGTCTGTGATCTAGCAGCTGCTTACCTAGCCTTCCCCCCACC
AL1689 | 19:C>G | Krmll 52894748 | TGCAGCCTACTTCTTTGGACATTGAAAATCATGTGTATGGCAGAGACAAAGACAAACAGACAATTCTTG
AL1690 | 11:C>T | Krmll 52971198 | TGCAGGAAAAACAAATAAAATTGAAGTTTTCATCAGAAACAATATAGAGGAAAGAACATGAGTATAAGT
AL1691 | 60:A>G | Krml1l 52971198 | TGCAGGAAAAACAAATAAAATTGAAGTTTTCATCAGAAACAATATAGAGGAAAGAACATGAGTATAAGT
AL1692 | 53:G>T | Krmll 52971198 | TGCAGGAAAAACAAATAAAATTGAAGTTTTCATCAGAAACAATATAGAGGAAAGAACATGAGTATAAGT
AL1693 | 23:A>C | Krmll 53041053 | TGCAGCTTCAAGATTGCCCATTCATGCAAGCAAGCTGCAACATGGTGTTGTAGGTGCGTTTTCGAGATT
AL1694 | 19:G>A | Krml1l 53360731 | TGCAGCAGTGCCACTAAATGCATGATGAAACACGGAAAAAGTAAAAACTGAAATTCTGATGTGTTTAGC
AL1695 | 28:G>T | Krmll 53494197 | TGCAGATAGGTATTCTCTACACCTATTCGTCATCCCTAATTTCTCCTTCATTCTTTTCCTGTCCTCTAT
AL1696 | 44:T>C | Krmll 53534596 | TGCAGGGAGAAAGATGAAGAATATAAGGCTGTACATGAGTTGGGTCATTCGCACCTTGTGCTTTACAGA
AL1697 | 53:C>T | Krmll 53534662 | TGCAGAAGAAAAATGCTAGTGTCTGCCATCATTACTGTTTGATGCATGATTCACGAACCCTGTTTCCTA
AL1698 | 23:G>A | Krml1l 53615356 | TGCAGCAGCTTCGTGCAAAAAACGCAATCATATAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL1699 | 11:C>T | Krmll 54681505 | TGCAGCAAACCCAAAGGTAACTGATGCTCAGCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA
AL1700 | 14:C>T | Krmll 55828105 | TGCAGTAATCTTTACAACGTTGTAATTGGTGTTTGGAGTTAATATCCTCCATTGTTTACAGATCGGAAG
AL1701 | 28:A>G | Krmll 56490111 | TGCAGAAAATATCACAAAAAGCCACACCAGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL1702 | 6:G>T Krmil 56542373 | TGCAGAGATAGGTAAGACTGTTAGAAGTAGGATTCAACTTACATGGCGGGTTACAGATCGGAAGAGCGG
AL1703 | 48:T>A | Krmll 56654641 | TGCAGCGATGTAAACCATATCATGCAATATGAAGGCAGCAGGCAGTCTTCGTGACTGGATACCTCAAAG
AL1704 | 40:G>A | Krml1l 56654641 | TGCAGCGATGTAAACCATATCATGCAATATGAAGGCAGCAGGCAGTCTTCGTGACTGGATACCTCAAAG
AL1705 | 12:C>T | Krmll 56704101 | TGCAGAAATGGTCGTAGCAGTCCCTGCATTACCTGAACCAGTAGCTAAAATCACCTTCCCCATTGACAT
AL1706 | 7:A>C Krmil 57038124 | TGCAGTCATTGCAGCTCCAAATAAAGCATGCAACCTCACACAATAATATTTTGCCATGAAGATCATCCT
AL1707 | 60:G>A | Krml1l 57038124 | TGCAGTCATTGCAGCTCCAAATAAAGCATGCAACCTCACACAATAATATTTTGCCATGAAGATCATCCT
AL1708 | 10:A>G | Krml1l 57038124 | TGCAGTCATTATAGCTCCAAATAAAGCAGGCAACCTCACACAATAATATTTTGCCATGAAGATCATCCT
AL1709 | 11:T>C | Krmll 57038124 | TGCAGTCATTGTATCTCCAAATAAAGCATGCAACCTCACACAATAATATTTTGCCATGAAGATCATCCT
AL1710 | 55:G>A | Krml1l 57038124 | TGCAGTCATTGCAGCTCCAAATAAAGCATGCAACCTCACACAATAATATTTTGCCGTGAAGATCATCCT
AL1711 | 30:G>A | Krmll 57181850 | TGCAGATACTATTGGTTGGCTGAACCAGAGGAGTGAGTTCGGGAACTCGAGGTTGGAGAGAGAATTGAA
AL1712 | 13:C>T | Krmll 58671614 | TGCAGTGATAAGACATATTGCACTCTCAAAGATAGATGTATGTTACAGATCGGAAGAGCGGTTCAGCAG
AL1713 | 37:T>C | Krmll 58850030 | TGCAGAAAGGATTTTTGCTAAGCCAAAGTCACCTATATGTCCAACCATTTCCCCATCAAGCAGAATGTT
AL1714 | 51:T>C | Krmll 58850030 | TGCAGAAAGGATTTTTGCTAAGCCAAAGTCACCTATATGTCCAACCATTTCTCCATCAAGCAGAATATT
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AL1715 | 36:C>T | Krmll 59108023 | TGCAGTCTAAATTTAACCCTAAAACCCTAATTCCATCGAGAAACTAATAACAACCAAATTCATTACAGA
AL1716 | 29:C>G | Krmll 59109010 | TGCAGTGTTGCATTCTGTTGATAATCATCCATCTAACAGACACATTTACTATGCCGAGGATAGGTTTGA
AL1717 | 22:C>T | Krmll 59121941 | TGCAGAGAAAGTGCAAGTCACCCTCTCTCCCATGTCCCAAATAATTTTGGCCTAGTTCAAGGTCATACA
AL1718 | 35:G>T | Krmll 59147784 | TGCAGATCAGCCACAGTAGCCTGCAAAACAATTTTGAGAAAAGAAAATAACAATAAATTTTCGTTTCTT
AL1719 | 22:A>T | Krmll 59533513 | TGCAGGCTGCTAAGGTTTTTGAAGCCCAAAATTTCTTGAGGGTTTCTAGTCCATATTTCTATCGACTCC
AL1720 | 68:C>A | Krmll 59816068 | TGCAGCATCATCAAGATTCTCAAAAACATATTCATAAAGCGCTGATTGATCAATTCAATTCAAAAAAAC
AL1721 | 9:T>A Krmil 60348547 | TGCAGTTTCTACAGTGTAGAGAGCCAGAATGGAACAAGGTAGTGTTTCCAGGCAGACTGGTAGCAGTGA
AL1722 | 16:T>A | Krmll 60623225 | TGCAGTTTTCATTATTTTACTTTTGACATATAATGCTGGTTAGTGTTATTCTGATGAAGCTATTGTTTG
AL1723 | 52:G>A | Krml1l 60628198 | TGCAGGTACACGGGGCACGGGTAACCACCACTTCTCCTCCTGGCGTTGCAACGTTTGTCGGAACGAAGC
AL1724 | 23:A>G | Krml1l 60657203 | TGCAGGAAAAATTTGCAAGAGGAAGAGGATTTGATGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1725 | 42:G>T | Krmll 61466410 | TGCAGAGTTAGTTGGAATAGATGATCAGAAACAGACGATTTTGACGCTAATTGAGCAGGAAGACAGTCG
AL1726 | 44:C>G | Krml1l 61466410 | TGCAGAGTTAGTTGGAATAGATGATCAGAAACAGACGATTTTGACGCTAATTGAGCAGGAAGACAGTCG
AL1727 | 37:T>A | Krmll 61588868 | TGCAGCAAAACATGACCCGAAGTAGATAAGTATATCATTCATAGTTAGAAAAAAAATAATAGTGATCAC
AL1728 | 14:C>T | Krmll 61855021 | TGCAGATAATACTCCTGTTCTGGTTGCACCACAGCAGAGGATAAATCAAAGAGTCTGCAAGAAATGAAA
AL1729 | 17:T>C | Krmll 61855021 | TGCAGATAATACTCTTGTTCTGGTTGCACCACAGCAGAGGATAAATCAAAGAGTCTGCAAGAAATGAAA
AL1730 | 21:A>C | Krml1l 61936150 | TGCAGCAATCAAAACCAGCAAAGGTAACTCGTCAATTCACCGTATCATAGTTACCAAAATCAGCCTCCT
AL1731 | 25:A>G | Krmll 62263659 | TGCAGTTCTTTTAACAGAATCAATCACCACTTTGGTAGCGGAAATATGATCGACGGCTTTCTCGCACGT
AL1732 | 51:G>T | Krmll 62426593 | TGCAGAATTTGAACTATACTCTCCTAATTTTGTTCTATCTCTATGAGTCTTGCACCAACATCTCAATGG
AL1733 | 33:C>T | Krmll 62426659 | TGCAGATTATGAGCACAAAAACTAATTATATAGCTTTGTGAATTACAGATCGGAAGAGCGGTTCAGCAG
AL1734 | 13:T>C | Krmll 62426659 | TGCAGATTATGAGTACAAAAACTAATTATATAGTTTTGTGAATTACAGATCGGAAGAGCGGTTCAGCAG
AL1735 | 24:A>T | Krmll 62478718 | TGCAGACAAATATAAATGTCATAAAAAGATAACATAACTCTTCCTTCTTTACATACGAATACAAATTCA
AL1736 | 5:T>C Krmi2 201529 TGCAGTCAGTCTTAGGATATAAAAGGAAATCATATTATCATCTGGCGAACATTAGATGGACAATCCAAG
AL1737 | 66:G>A | Krm12 299602 TGCAGAACTTTTAGTTTCTAATTTTTAGGGATATTCCTCAGTCTTCTGAGGTTAGCTAATATTTTCGGT
AL1738 | 53:T>A | Krml12 299602 TGCAGAACTTTTAGTTTCTAATTTTTAGGGATATTCCTCAGTCTTCTGAGGTTTGCTAATATTTTCAGT
AL1739 | 9:C>A | Krm12 302205 TGCAGCAACCTAGGTACATGAAAGGAAGTGAAGTGCCAAATTCTAGAGCAGATGAAGCATTTCAATACT
AL1740 | 13:G>T | Krml12 372786 TGCAGAGTATAGAGAAAGAAAGAGACAGCATATAATATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1741 | 18:A>G | Krml12 394435 TGCAGCCATTGCCATTGCAGTTGGGTGGAGATATCGGTTAGACAAAAAGGAGAAAGAAAGTCAAGTCAA
AL1742 | 12:A>T | Krml12 416240 TGCAGCAGCAACATTGTCGACTCCATCTAATGTTGCAAAATCAACAGCATTTTCATTACAACAAATTAT
AL1743 | 55:G>T | Krml12 626338 TGCAGTGTGGTGGAAGCATCATTTCATCACATTTCTTTTTCTTTCATTGTTAGTTGATTTTATTTTATT
AL1744 | 65:T>C | Krm12 629586 TGCAGTCAACAGCAAATTTACATTTCTCAAGTAGTCCATGTCAGAAAAAGCGAAAACACTAGCATTGGA
AL1745 | 59:A>G | Krm12 684483 TGCAGTCAGATGGCAACTAAGCAGAGAAACTTGGAAGTGACGTTAACTTTGGGGTAACGAGAATTGGAA
AL1746 | 20:G>T | Krml2 686815 TGCAGAGTGATCAAAATTATGTATAGTGTTTGGGTAAACAATACACACACATTAGGAGCTTACAGATCG
AL1747 | 16:A>G | Krml2 734970 TGCAGCTCAGAGGGTTATAGTTGCTAAGATCTGTGAAGAAGGCAAGACTTTGCTTTACAGATCGGAAGA
AL1748 | 29:A>T | Krml12 839594 TGCAGAAGCAACTGCTTTTAGTAAAACTGAACATTTTATTATTATATTTGCAGGTGAAAATTACTAACT
AL1749 | 31:C>A | Krm12 839594 TGCAGAAGCAACTGCTTTTAGTAAAACTGTACATTTTATTATTATATTTGCAGGTGAAAATTACTAACT
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AL1750 | 65:C>A | Krm12 954833 | TGCAGATCAATCTGCCCTCCCCTGTATGATCCACGTTTCTTCTTGGTCTTCTCGTGCCGGAAACCCCTG
AL1751 | 33:A>G | Krml2 1071272 | TGCAGACTGAAGTCAACTATCTAGGGCAACTCAACCATTCAAATCTTGTGAAGCTCATTGGATACTGTT
AL1752 | 28:C>T | Krml12 1300907 | TGCAGATTTGCAATGTGGTGATATTTTTCACTTGTTTTCTCTTGTTTTTTCTGGTGAGCTTTCTGTTTC
AL1753 | 50:A>G | Krm12 1402851 | TGCAGCCTTTTACTACCTAGATGCTCTTTTGATAAACTTTTAGAAACACCATGACACGTCAAATCTTCT
AL1754 | 13:G>A | Krm12 1501384 | TGCAGATTGAATTGCAAAGCAAACAAACATATTCCACTCCGAATTCTTCTATTAGCAGTCAATCTTACA
AL1755 | 9:A>C Krmi2 1501384 | TGCAGATTGAATTGCAAAGCAAACAAACATATTCCACTCCGAATTCTTCTATTAGCAGTCAATCTTACA
AL1756 | 19:G>C | Krm12 1501869 | TGCAGTTGTGTCATGTCTCGGGTCGAATTTGGATCGGATGCTGATAAAATTTTAGATTCCATTATTGGG
AL1757 | 18:A>T | Krml12 1512951 | TGCAGCGCTACAGAAAGCATTAGAAGTTTGTTTGCGAGGGTGCCTAAACTAAAATTCTAACATGGCAAC
AL1758 | 22:G>A | Krm12 1665693 | TGCAGTATTCAATGAAAGGGGGGAAAAAACAATCTTTTCAAAGATGCAAAGTTGCATGGTAACAAACAA
AL1759 | 12:T>C | Krm12 1822448 | TGCAGACTATACTACCATTTCTAATGAAAATGTTTCCTACTTTGGATAATTATTATATTTATAGTTTAT
AL1760 | 62:G>A | Krm12 1822448 | TGCAGACTATACCACCATTTCTAATGAAAATGTTTCCTACTTTGGATAATTATTATATTTATGGTTTAT
AL1761 | 53:A>C | Krm12 2025715 | TGCAGTGATCTTATTTCATCTCTTAGTCTAGTTTTTGTAATTTTTTGAAATGTAATGCTGTGGAACTGG
AL1762 | 39:G>A | Krm12 2294760 | TGCAGATGCAGCAAGAACAGAATATAAAACTGAAACCTGGGTACAATAATGGTCTAAATGAAACATTTA
AL1763 | 23:T>C | Krml12 2304326 | TGCAGAATCATCCATCTGTAATTTCAAGGAAGAGATTACTATTACTTTTCTAAAAGCTTATGTGCTGAA
AL1764 | 52:A>C | Krm12 2362374 | TGCAGACCTGTATCCAAAGAAGGTTATTATCAGATCAAAGCTGATTATGCTCAATATCGCAGAAGTAGA
AL1765 | 27:C>T | Krml12 2388041 | TGCAGCTGTTTGATATATTTTCGGTTACAGATGCTAAGATATGATGCTTGAATATTGGGATGTAGATTA
AL1766 | 33:C>G | Krm12 2388041 | TGCAGCTGTTTGATATATTTTCGGTTACAGATGCTAAGATATGATGCTTGAATATTGGGATGTAGATTA
AL1767 | 32:T>G | Krm12 2497206 | TGCAGCTTAATCTGTTCCCCAGTTTGATTCATTGAATGGTAAACTTACAGATCGGAAGAGCGGTTCAGC
AL1768 | 34:A>T | Krm12 2497206 | TGCAGCTTAATCTGTTCCCCAGTTTGATTCATGGAATGGTAAACTTACAGATCGGAAGAGCGGTTCAGC
AL1769 | 31:A>G | Krml12 2769663 | TGCAGGAACCACCTTGTCAGGAAGAGCAACCATCATTGTTGAGCCATTTTCCCTAGCCTTATCATGCTT
AL1770 | 10:A>G | Krm12 2769663 | TGCAGGAACCACCTTGTCAGGAAGAGCAACCATCATTGTTGAGCCATTTTCCCTAGCCTTATCATGCTT
AL1771 | 30:C>T | Krml2 3019884 | TGCAGTTAGGAAGATTTGTTAGAAATCCCTCGATTTCATTGTCTCAGAAGCAAACTGACCAACATGATT
AL1772 | 35:C>T | Krml12 3030739 | TGCAGGTGTTTGGCTCTGCTGGTGTTATCGGCAATCCCATGGGATTTGCTAGGAGTCTAGGTGTAGGAA
AL1773 | 53:A>T | Krm12 3030739 | TGCAGGTGTTTGGCTCTGCTGGTGTTATCGGCAATTCCATGGGATTTGCTAGGAGTCTAGGTGTAGGAA
AL1774 | 9:G>A | Krm12 3111212 | TGCAGTCGCGAAAAACAATTCAAAATGTGCAAGGATTTTGAAGTGAATAGGCAACATTCTCAAAAGCAA
AL1775 | 59:T>C | Krm12 3381702 | TGCAGCTTTGTCACCCAAAGAACCTCCAAGCATGTTCTTCTCATTCTCAAATTCATCCTTATAAGAATT
AL1776 | 33:A>C | Krm12 3393726 | TGCAGGTATTCCCGCAAGCAATATGCATGGCCTACAAGGTTACAAGGTTGGTTTCCTGTAAGTTCATCA
AL1777 | 48:G>T | Krml12 3393726 | TGCAGGTATTCCCGCCAGCAATATGCATGGCCTACAAGGTTACAAGGTGGGTTTCCTGTAAGTTCATCA
AL1778 | 15:A>C | Krm12 3393726 | TGCAGGTATTCCCGCAAGCAATATGCATGGCCTACAAGGTTACAAGGTTGGTTTCCTGTAAGTTCATCA
AL1779 | 31:C>G | Krm12 3742588 | TGCAGGTAAACAACCTGTTGGTGGTAAGGTTCTCACTCCAATCCTCCTTGCTCCCAGTCCATACAGATT
AL1780 | 33:T>C | Krm12 3742588 | TGCAGGTAAACAACCTGTTGGTGGTAAGGTTGTTACTCCAATCCTCCTTACTCCCAGTCCATACAGATT
AL1781 | 67:T>C | Krm12 3742588 | TGCAGGTAAACAACCTGTTGGTGGTAAGGTTGTCACTCCAATCCTCCTTGCTCCCAGTCCATACAGATT
AL1782 | 55:A>G | Krm12 3742588 | TGCAGGTAAACAACCTGTTGGTGGTAAGGTTGTCACTCCAATCCTCCTTGCTCCCAGTCCATACAGATT
AL1783 | 5:G>C Krmi2 3940162 | TGCAGGATGTATAGGCTACCGCTCAAATATGGTAAAAGACATGGAAATATAACAACCACAGCCTTCATC
AL1784 | 56:T>C | Krml12 4028859 | TGCAGCATGTATATGCTACCGCTCAAATATGGTAAAAGACATGGAAATATAACAACTACAGCCTTCATC
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AL1785 | 13:T>G | Krm12 4028859 | TGCAGCATGTATATGCTACCGCTCAAATATGGTAAAAGACATGGAAATATAACAACCACAGCCTTCATC
AL1786 | 24:G>A | Krm12 4080088 | TGCAGCTAAGGTCTAGGCACAATTGTAACTTACTTTATTTAGGTCTCAACTTTTTATTATATTTTACAG
AL1787 | 59:T>C | Krm12 4080088 | TGCAGCTAAGGTCTAGGCACAATTATAACTTACTTTATTTAGGTCTCAAATTTTTATTATATTTTACAG
AL1788 | 66:C>A | Krml2 4080088 | TGCAGCTAAGGTCTAGGCACAATTATAACTTACTTTATTTAGGTCTCAAATTTTTATTATATTTTACAG
AL1789 | 47:G>T | Krml2 4116596 | TGCAGTATCAGGAGGCAATGAAAGACATATCCAAGAAAAGACATGAAGCTATCATGGACACAAGAAGAA
AL1790 | 67:G>T | Krml12 4156407 | TGCAGGTATTGTGCATTGAAAACCTATTATATTATATTTCTCCAAATCCTCCATGATTTTGAATTTCGC
AL1791 | 5:C>T Krm12 4343073 | TGCAGCCTTGTGGGATCATTGAATAAAATCCCTCTCTCTGTTGCCGGGATTGTTCTTTTCAAAGTCCCT
AL1792 | 57:C>G | Krm12 4444766 | TGCAGGGTAATCTTTGGGGTGTCTATTGATGGTTTCTTTCAGCAGTTTCTCTTGCTCCCGCAGGTTGGA
AL1793 | 42:C>A | Krm12 4444766 | TGCAGGGTAATCTTTGGGGTGTCTATTGATGGTTTCTTTCAGCAGTTTCTCTTGCTCCCGCAGGTTGGA
AL1794 | 17:G>A | Krm12 4444766 | TGCAGGGTAATCTTTGGGGTGTCTATTGATGGTTTCTTTCAGCAGTTTCTCTTGCTCCCGCAGGTTGGA
AL1795 | 42:T>C | Krml12 4919064 | TGCAGTTCGAGCTGTTTGTTTAGCAGTATCTGGGGTTAACCATCCTACAGACCAACAAAGAATATTACA
AL1796 | 63:T>A | Krm12 4991634 | TGCAGCATGTAGATCCATGAAATACCAGTTATACAATAAGTCTCAAACGATCAACAATAGAAGTGTAAA
AL1797 | 20:A>C | Krml12 4991700 | TGCAGCTCTCAACCTCAACCACAAAACAATGAACAACCCAAATTACAAGGTGGCTCAGCATTACCGAAC
AL1798 | 31:G>T | Krml12 5025722 | TGCAGCATGGCCTCGAAGAGTTGCCGGAATGGGATGGTTATGCTTTCCTTCATATGTTGTGATCACCAC
AL1799 | 57:G>A | Krm12 5104499 | TGCAGATGCTAGAAATGATAATTCACCTAAATTTTCACAACCAGAGCTTAGGAAACTGGATATTCCTGA
AL1800 | 15:T>C | Krml12 5104499 | TGCAGATGCTAGAAATGATAATTCACCTAAATTTTCACAACCAGAGCTTAGGAAACTGGATATTCCTGA
AL1801 | 12:A>T | Krml12 6519965 | TGCAGATTTCAAAGATTGATCAGATATCTGGAAATCAGTGAACAACTGCTTCCCAAAACGTTGATCTTG
AL1802 | 27:C>T | Krml12 7189823 | TGCAGCCGCTGCCTCCCTCTCTGCTGCCTCCGCTCTAAGTTGTTGCTGGAGTTCTTCATATTTTCGTTG
AL1803 | 45:C>T | Krml12 8476508 | TGCAGAGCAATGAATATAATGCAAAAGTTCCACCTTCCCCATTATCATCAGCTTTGAGCACAATAAACA
AL1804 | 9:G>A | Krm12 9072644 | TGCAGCACCGGTTTCCACATTTTGAATCTTGAGGTCAAGGATCTTTTGGCAGATGAGGTTACAGATCGG
AL1805 | 64:T>G | Krm12 9167669 | TGCAGTAAATCATACAGGTCTAATGGTAAATTAGATACTCTTTCAATGAATAACTTCAAATTTATGCAT
AL1806 | 66:T>C | Krml12 10300562 | TGCAGGTGTTGACATGCATAAAAATTTGCATCAATCCAAAAGGACCAGTAGGGAGGTTGATCCAAGTGT
AL1807 | 32:T>C | Krm12 10761013 | TGCAGTGAAGTAGCCATTGGCTACCAAATTGGTAGAGCAAAAAGGGAGAGAAACTATGGCGTCAGCTCA
AL1808 | 39:G>A | Krm12 10761013 | TGCAGTGAAGTAGCCATTGGCTACCAAATTGGTTGAGCAGAAAGGGAGAGAAACTATGGCGTCAGCTCA
AL1809 | 24:T>G | Krm12 12367321 | TGCAGCAGTGAATCAAGCCATTTGTCATAGGAAGTTGCTATGTGATTTGAATGAAGAACAGCTTGAGCC
AL1810 | 67:T>C | Krm12 12367321 | TGCAGCAGTGAATCAAGCCATTTGGCTTAGGAAGTTGCTATGTGATTTGAATGAAGAACAGCTTAAATA
AL1811 | 31:G>A | Krm12 13860063 | TGCAGCTGGGGAAGCTACATGGGGAACCTGTGAATCTTGAGGGGGTGGAGGTCATACAGCCGGATTCGT
AL1812 | 8:G>A | Krm12 13860063 | TGCAGCTGGGGAAGCTACATGGGGAACCTGTGAATCTTGAGGGGGTGGAGGTCATACAGCCGGATTCGT
AL1813 | 16:A>G | Krm12 19753738 | TGCAGCCAATGGTTCCAATCGACGAATGGCCTTCCTAGCATGGTCATTAGCAGGATCCAATTCCAATAT
AL1814 | 6:C>T Krm12 19866586 | TGCAGACATAAGTTCATAGTGGAAACTGGAAACTATTGTGTTGAGTTGGTTAGTATGGAACGTGTATAT
AL1815 | 25:A>G | Krml12 20434881 | TGCAGAAGAGTGACTAGAGAGTGACAGAGAAACGGTCGCTTTCTGGCTGGGTAAAACCCTTTCCGAAAA
AL1816 | 9:A>G | Krml2 23788594 | TGCAGACTCAGGGATCGTCAGCAAAGATCATCACTCTATCTACTGTCTCTGTATTGAAATATTTACAGA
AL1817 | 13:A>G | Krm12 23788594 | TGCAGACTCAGGGATCGTCAGCAAAGATCATCACTCTATCTACTGTCTCTGTATTGAAATATTTACAGA
AL1818 | 15:G>C | Krm12 24107325 | TGCAGAAAAGAACAAGAGAAGTAAGATTTGTTGTGTTATTAGTTTTTGACTAAAAATAGATTAATGTAT
AL1819 | 65:G>T | Krml2 24107325 | TGCAGAAAAGAACAACAGAAGTAAGATTTGTTGTGTTATTAGTTTTTGACTAAAAATAGAGTAGAGTTT
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AL1820 | 66:T>A | Krml12 24107325 | TGCAGAAAAGAACAACAGAAGTAAGATTTGTTGTGTTATTAGTTTTTGACTAAAAATAGAGTAGAGTTT
AL1821 | 9:C>T Krm12 24461177 | TGCAGTGCACCAAGTCATTGAACGACATAAAATAAGTGTATTCAAAACACGAGCAAAGAGTATAATCTA
AL1822 | 27:A>T | Krml2 24500508 | TGCAGAGATTGGGGAGTGGAACAAGTAAAGGCCAAAAGCTAATTTGGCTTTACAGATCGGAAGAGCGGT
AL1823 | 48:A>G | Krml2 27343575 | TGCAGGTGCTCAGTTCTGGTAGATCATGTTATATCTGAGTATCAAAGAAGGGTCAATAGTTCTCATATC
AL1824 | 11:A>T | Krml2 27343575 | TGCAGGTGCTCAGTTCTGGTAGATCATGTTATATCTGAGTATCAAAGAGGGGTCAATAGTTCTCATATC
AL1825 | 5:A>T Krmi2 27421661 | TGCAGATACCGATGATATCAACAAGTACGACATCACCTGTTATATATAATTTTTTTACAGATCGGAAGA
AL1826 | 32:G>C | Krml2 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCGAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1827 | 45:T>C | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCCAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1828 | 65:A>T | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCGAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1829 | 47:T>C | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCCAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1830 | 67:A>T | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCCAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1831 | 68:T>G | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCCAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1832 | 64:C>A | Krml12 27561773 | TGCAGCAGCTAGCTCCAACTCAAATCAAACCCCAACCAGCTCAAATGTATCTACTGCATCTTTACAGAT
AL1833 | 24:G>A | Krm12 27714198 | TGCAGCTATGGCTTTCATGTTGTGGTTTCTATCCTTTGCTTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL1834 | 32:C>A | Krml12 30886410 | TGCAGGAAGAAAGAACCGAATTCACCAAAAGTCGAAATTACTATAGCCTGTAATCCATCTCCAAAAGGT
AL1835 | 6:T>G Krm12 31308051 | TGCAGGTACAGGGAAGCTGTACTGTAAATGCGGGACGGGTTGTACGTGTGCCACTTGTGCTTCTTGAGC
AL1836 | 57:A>T | Krml12 31459687 | TGCAGTTGACTAATTATTGGATACATAATAAAATAAATTATATTTTATTATAAAAAAATTTTACAGATC
AL1837 | 10:C>A | Krm12 32083912 | TGCAGGTTACCGGTGTTGTATTGGACGGTGGGGATATCATTTCCTCATCGGTTGATTGGTGAGTTAATT
AL1838 | 11:C>T | Krml2 32666005 | TGCAGAGGCATCAAATGATGTTCAAATGGTGTCTGTTTCACAACCATCTGAAAGGAGGGAACCTCCACA
AL1839 | 49:A>G | Krm12 32907644 | TGCAGAGGCTCCATTATTGTCTCCTGTTCCTGAAGTAAGTCTGTAAAGTAATCCCGTTGTAAGTACGGG
AL1840 | 33:A>G | Krm12 33217889 | TGCAGATAAGAAAAGTCCTAATGGGAAGCTACGATAAAGTATTGTTTCAAAAGCTTCATTTTTTACAGA
AL1841 | 44:T>A | Krm12 33231332 | TGCAGTTAACTATGCAAACTAAATTATGTTCTCATTTTCATTTTTGTCACCAAAAAAAAATATATTTTT
AL1842 | 34:T>C | Krml12 33807360 | TGCAGAAAGCTCACCATGGCAGTTCAAGCCACAATGATGTTCTCTAAAAAACTTACATATACCGACATC
AL1843 | 46:G>A | Krm12 33876251 | TGCAGCCTTGAGATACTAACATTCTCCTCCTAATTCAAATGCTGCAGACACCAAATTTATTCTTAATGT
AL1844 | 35:C>A | Krml12 33876251 | TGCAGCCTTGAGATACTAACATTCTCCTCCTAATTCAAATGCTGCAGACACCAAATTTATTCTTAATGT
AL1845 | 45:T>C | Krm12 34525270 | TGCAGTTATTTTTAATTGATCTAAGATTTACAACTAAAAGTGTAATTGAGCCAAGTTGAACCCAGAATT
AL1846 | 66:T>A | Krml12 34980367 | TGCAGCAATTGCTTTATCGTCTCATTGGTTGCTTGGTAGTTTATTATATGTTGATCTTGTAGAGTTTAC
AL1847 | 25:G>A | Krm12 35029318 | TGCAGAAAAAACGGTACATAAATCCGCAACGGACAATCACCATTCACAACAGAGTAACTAAATATCAGT
AL1848 | 37:T>A | Krm12 35032823 | TGCAGGGGTTCTTCAGCTTTTGGCCCATCCTGCATAATTATCAGGTGATGCCTAAAACCGGTTGACATG
AL1849 | 18:G>A | Krm12 35192933 | TGCAGAGAGAAGGATAGAGAGAGAGTTCGTCACTCACATAGCCAAGCACTGCTGAGGTAACCAAGAACA
AL1850 | 43:A>G | Krm12 35192933 | TGCAGAGAGAAGGATAGAGAGAGAGTTCGTCACTCACATAGCCAAGCACTGCTGAGGTAACCAAGAACA
AL1851 | 49:T>C | Krml13 64144 TGCAGAACGTGGCAGTAAAGATAACATCACAGTCATTGTTGTGTTCCTTTGTCCAGTATCCACAGCAGA
AL1852 | 6:C>T Krm13 185356 TGCAGGCATTTTGATAATTGTATCCATTGGTTGGAGGTAAATCTACTAGGCATTACAGATCGGAAGAGC
AL1853 | 27:T>A | Krm13 328816 TGCAGGGAAAGGCAGCATCATAAGTAATACATGCATGAATAAATAACTGAGTACACAGTGCATGCGATG
AL1854 | 9:G>C Krm13 462218 TGCAGTTTCGGTCTATATCTTGCATTTTTTTGGGCACGGTTGCTAATCATAAGGGTTATAAGTGTCTTG
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AL1855 | 68:A>C | Krm13 469232 TGCAGACATGGCAGTAGCTCCGGCAAACGCGAAAGTAAGCCCATAATCAAATAATCCATCTTTGTTTAA
AL1856 | 18:C>T | Krml3 780138 TGCAGTTTCCGTTCAACTCACCAAGGATAAGAAAGAGTTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL1857 | 5:C>T Krmi3 891043 TGCAGCACAAGCAGCAGCCCAGGTCGTTCGTCTGGCTAATGCCTCTAACCACTTCAGTAATTTCACAAC
AL1858 | 63:A>T | Krml3 1428740 | TGCAGCTTCAGGAGCTGTTGGTCAGCTTGTTGGACAACTTGCCAAGTTACATGGCTGCTATGCAGTTGG
AL1859 | 44:A>C | Krm13 1433850 | TGCAGATATACCATAGCCAAGATGTGGTATGAGTAAGAAGAGTAAACTCAAATGTTATGAGATTGCTAG
AL1860 | 33:T>C | Krm13 1665553 | TGCAGTCAAATGCTCTACCACTGAGCTATAGACTCTGATGAATTTTTCATTACAGATCGGAAGAGCGGT
AL1861 | 14:C>T | Krml3 1665553 | TGCAGTCAAATGCTCTACCACTGAGCTATAGACCCTGATGAATTTTTCATTACAGATCGGAAGAGCGGT
AL1862 | 37:T>A | Krm13 1667294 | TGCAGTCAAATGCTCTACCACTGAGCTATGGACCCCTTTGAGATGTGATTTTACTTTGGTTTCTACATG
AL1863 | 22:G>T | Krm13 2043915 | TGCAGAGTATCTCCATATGACCGATGAATATGGAAAAGGGAATCTCATATCGCAAACAGAGTCTTTCCT
AL1864 | 18:C>G | Krm13 2372551 | TGCAGATTGACCAGCAAACACTCACTCACTCTCAAAGCAAAGCACAACAAGGCAAAGACCAAATACATT
AL1865 | 19:G>A | Krm13 2453640 | TGCAGATATAGCTGGATCAGTTTTCTCACATCTATGTATTTATTGAGTAAAGCGCTTGCCTTTGTTAGA
AL1866 | 27:C>G | Krml13 2628123 | TGCAGTGCTGTTGCCGAAGATGCTAACCGTGCAATAGAGTTGAAGAATGGTTCTTCAGTTGGAGGTCGG
AL1867 | 35:T>A | Krm13 2628123 | TGCAGTGCTGTTGCCGAAGATGCTAACCGTGCAATTGAGTTGAAGAATGGTTCTTCAGTTGGAGGTCGG
AL1868 | 35:T>C | Krm13 2636269 | TGCAGCTTTATTGGTGAAAGTTGCCTATTTGCTGTTTCCATCTTCAAGAGTAGTTCTGAAGGTAATTCC
AL1869 | 27:A>G | Krm13 2697495 | TGCAGATGGTAAAGTAGAGGCCTGTTTAGCGAAGTTTTTATCTTTACAGATCGGAAGAGCGGTTCAGCA
AL1870 | 8:A>G | Krm13 2697495 | TGCAGATGATAAAGTAGAGGCCTGTTTAGCGAAGTTTTTATCTTTACAGATCGGAAGAGCGGTTCAGCA
AL1871 | 34:G>A | Krm13 3464514 | TGCAGGAGCAAAGCTATCACTTGAATCACAAAAAGGTCAAGGGGAAATAAATTACAGATCGGAAGAGCG
AL1872 | 27:T>G | Krm13 3636320 | TGCAGTTTCTGGTTTACCATGAGGGCCTGAGATTGAATTGAAATGGATATAAGTTGAAAAGAGATTAGA
AL1873 | 11:C>T | Krm13 4247348 | TGCAGATTACTCTGTTCTACCACCTTTACTTCCTCAGGTTCTTCACTATAGCTGTTACTTGGCCCATCA
AL1874 | 19:G>A | Krm13 4290744 | TGCAGAGACAAGCAGGCAAGGTCATAGTCATAATTCCCATGTAGCAACATTGAAGTGCTATCCACATCT
AL1875 | 60:T>G | Krm13 4290744 | TGCAGAGACAAGCAGGCAAGGTCATAGTCATAATTCCCATGTAGCAACATTGAAGTACTATCCACATCT
AL1876 | 42:T>G | Krm13 4421230 | TGCAGTTACATAAGCCTAGCTTTATGCTTCAGGGGCCTGCATTTGTCCATCTCATGCATACAACGCATA
AL1877 | 9:T>G Krmi3 4421943 | TGCAGATAATCCCCCTTGTTCTGTAGCAAATTCTACAATGAATAAAGAAAAAAAAATTTACAGATCGGA
AL1878 | 22:G>T | Krm13 4665918 | TGCAGAACTTTAAGCATAGCCAGCCTAATTGTCTTGTCAGCTCATCTTTATATCACTTTATCGTATCAT
AL1879 | 18:C>G | Krm13 4665918 | TGCAGAACTTTAAGCATACCGATCCTAATTGTCTGGTCAGCTCATCTTTATATCACTTTATCGTATCAT
AL1880 | 48:T>A | Krml13 4686059 | TGCAGCAGCCATGGGCGTCCCTATGGATTCTGTCGTGAAAAGTATGGATAAACTCAGCATCAGCGACGG
AL1881 | 21:A>G | Krm13 4714384 | TGCAGTTTCTCTTCTCCGAACAGCATGCGAATAATTCCTTGTTTCCAGGTATAATCTTCCTAGTTACAG
AL1882 | 16:G>C | Krm13 5009717 | TGCAGTGGACTATTGGGGGTTTGAATTCTAGTCCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL1883 | 63:A>G | Krml13 5763465 | TGCAGAAGGTGACGAGCTGCTAACCCAACATCAGTGCTTGCAAATGACAAAGCCATCACGAATACTAAA
AL1884 | 21:A>C | Krml13 6101891 | TGCAGAAGGTGACGAGCTGCTACCCCAACATCAATGCTTGCAACTGACAAAGCCATCAAGAATGCTAAA
AL1885 | 18:G>T | Krml13 6610402 | TGCAGTTCAATACATACGGTACCCATTTTCACTGTGCGAGTTCAAATTACAGATCGGAAGAGCGGTTCA
AL1886 | 46:C>G | Krml3 7695221 | TGCAGCGAGAGAAGCAGAGGTTCAAAAGAAATATGAAGAACTCCAGCTACGACTTACAGATCGGAAGAG
AL1887 | 38:C>A | Krml13 7770022 | TGCAGTTCCAAAAATTACTTCAGTTTTCACATACATACCTGCATATATATATATAATTAGACTTTTAGA
AL1888 | 25:A>G | Krml13 9570931 | TGCAGCAATGGTGAAGTTCTCGACTAGTTCGGATGAAAGTTGTCTTTGTGTTTCTTCCTGTACAATCAG
AL1889 | 49:A>G | Krml13 10651262 | TGCAGTAGTGACACCCAAAACTAGGGGTGAGCAAAACTCGATTCGACTCAAAAAAAATTTACAGATCGG
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AL1890 | 5:T>A Krmi3 11357618 | TGCAGTAGACCTAATGGTCATCATTCAATAATGCCAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1891 | 30:A>G | Krm13 11357618 | TGCAGAAGACCTAATGGTCATCATTCAATAATGCCCGTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL1892 | 66:A>C | Krm13 11519149 | TGCAGGACAGACAATAGGCTCACCAAGAGAAGCATGTTCTGAGGAAAATTTCAGATCTGCCTCAAGAAT
AL1893 | 25:G>A | Krm13 11713720 | TGCAGCTTGTCGGATGGCTGTCAATGACTGTTGGTGTCCTTGACATACCCAGCTTCACATCCGAGCTGT
AL1894 | 17:G>A | Krm13 12879754 | TGCAGTAATACTTTATAGAATAATCCAATAATATTAGAAAATGAAGGAAGGAAAGAAAGAATATTAGAA
AL1895 | 17:C>A | Krm13 13368490 | TGCAGTGCAAATATGTTCTTTAGACTTTAGGTTAGGGATGAAGGGAGAAGGGATTAGATGACTCGAAGG
AL1896 | 45:A>C | Krml3 14709275 | TGCAGCAGGAAGACCTGAGGAGCCTCCTACCATAGAGCCAAGGCCAGAAACAGAGCAGACAAAAGCAGA
AL1897 | 8:G>A | Krm13 15275568 | TGCAGCTTGGCCTCCCATGAACTGGAGACCATTCCCGCACCCGCACAACAACCCAGCTAAAAGTGCCCA
AL1898 | 31:T>G | Krm13 19089813 | TGCAGTGTGATCTGATGACACAGATAAAGAATAAAAAGAAGAAGAAGCCATAAGAAGTTGTCTCTGGGT
AL1899 | 10:A>T | Krml3 19259415 | TGCAGTCGGCACATGATATATATAGTGGGTAAAATTCAAGCATATCTCAAGGAGTTGGACAATTTGGAC
AL1900 | 14:C>T | Krm13 19384953 | TGCAGCAACAGCAACTGGTCAGTTTTGACTACAATTTTCTTTTTTACAGATCGGAAGAGCGGTTCAGCA
AL1901 | 29:C>A | Krm13 20584647 | TGCAGCCTAGAAATCATTTTTGGTCCAATCTCCATCATCTCCAAGTATTTGCATAGGGCAAGAGCCCTC
AL1902 | 7:T>C Krm13 20584647 | TGCAGCCTAGAAATCATTTTTGGTCCAATCTCCATCATCTCCAAGTATTTGCATAGGGCAAGAGCCCTC
AL1903 | 35:C>T | Krm13 20584647 | TGCAGCCTAGAAATCATTTTTGGTCCAATCTCCATCATCTCCAAGTATTTGCATAGGGCAAGAGCCCTC
AL1904 | 31:T>C | Krm13 22456025 | TGCAGTACGTGTACCTCTGAAGTGTCCCCCATTCGGAGTTGAGTGACAATGGTATAAAATCTTATGTAC
AL1905 | 56:G>A | Krm13 24694568 | TGCAGGGAAGAAAAAAGGAAGCCTCTTTTCTCCATGAAAGAAAACATATTTTATGTGTTCAAACTTCAA
AL1906 | 16:A>G | Krm13 25505893 | TGCAGAATTTTCTTTGAGGTTTTCTCCAAGAATTCTCTCTTGAGCTTTCTTTAGGAATTGTTTTACAGA
AL1907 | 29:G>A | Krm13 25636945 | TGCAGATACATCATCCATGAACGTTTTTGGAGCATGAAAGGTATTACAGATCGGAAGAGCGGTTCAGCA
AL1908 | 8:C>T Krm13 25636989 | TGCAGCAACATTCATCAAATAATTCAAATTCATGTTTAGAAACATTACAGATCGGAAGAGCGGTTCAGC
AL1909 | 13:A>G | Krm13 25649671 | TGCAGCAACATTCATCAAATAATTCAAATTCATGTTTAGACAAATTACAGATCGGAAGAGCGGTTCAGC
AL1910 | 11:C>T | Krm13 25649671 | TGCAGCAACATCCATCAAATAATTCAAATTCATGTTTAGACACATTACAGATCGGAAGAGCGGTTCAGC
AL1911 | 40:G>A | Krm13 27027258 | TGCAGATAATCCCGCAGATATGATGACCAAGGTGGTAACAGCAACCAAGTTCGAACATTGTTTGAACTT
AL1912 | 13:C>T | Krml3 27392101 | TGCAGATTCATTTCGAAACTACAGGACCAGAAATATGGGAGGACACTTTGGGTAATGTTGACATATTTG
AL1913 | 23:C>T | Krm13 27392167 | TGCAGTTCATGCATGAGTATCTTCATATCACCATCTCTGAATAATATATCAAGAATATTACAGATCGGA
AL1914 | 40:T>C | Krm13 28918096 | TGCAGCAACAGAAGTGTTAGTTGAGTGGGTCAACTCTTTTTCAGAGGATGCAACGTGGGAACCACTTCC
AL1915 | 14:A>G | Krml13 28977276 | TGCAGGAACAATTAATTGCAGAAACCAGCTTGAACTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL1916 | 66:G>A | Krm13 29447988 | TGCAGATTACATCAACTTGGTCTATTGAGAATTATTGCTCATACAGTTCCTGAACCAGATGATTTTGAG
AL1917 | 21:T>G | Krm13 33129523 | TGCAGCAACATGGAAGATGAATGAAACAAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL1918 | 28:T>C | Krm13 34640060 | TGCAGCTGTAATTCACTGCTGATTCTTGTGATCCAGGCATGCATGCTCTGTTAGCGGCTTGACTTGCAG
AL1919 | 66:A>G | Krml13 35290643 | TGCAGGTAACCTATTTGTTTGACAAGATGGAAGAATGGTTGGGGATTATTTTGCTTGAAGCGATGCAGA
AL1920 | 47:G>A | Krm13 35290643 | TGCAGGTAACCTATTTGTTTGACAAGATGGAAGAATGGTTGGGGATTGTTTTGCTTGAAGTGTTGTAGA
AL1921 | 19:T>C | Krml13 35290643 | TGCAGGTAACCTATTTGTTTGACAAGATGGAAGAATGGTTGGGGATTATTTTGCTTGAAGCGATGCAGA
AL1922 | 30:C>T | Krml3 35750014 | TGCAGAAGTGCATTAGTTTCACCCATTGCTCGCAGATGTTCAATTAGATCCAAGGCTGCATGAAAGAGA
AL1923 | 42:T>G | Krm13 36608161 | TGCAGGGGTGAAACTTTGTCTTCCATTTCAAAGGTGTATGAATTGTCCGTTCATTCAATTGCAGCAGCT
AL1924 | 33:G>A | Krm13 36608161 | TGCAGGGGTGAAACTTTGTCTTCCATTTCAAAGGTGTATGAAGTGTCCGTTCATTCAATTGCAGCAGCT
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AL1925 | 6:T>G Krmi3 38936303 | TGCAGATAAAAAATATTTTGAGGACGAGATGCTTTTCAAATGCATAATTGGATTGACTACAATTCTCAA
AL1926 | 40:T>G | Krml13 39733008 | TGCAGATTGTTTTGACTCATGAACATGCTGATTCATGGTGTTTTTTTACAGATCGGAAGAGCGGTTCAG
AL1927 | 65:C>A | Krm13 40489531 | TGCAGTGTAGTTTAACTGAAGTCTAAATTATGGCCTTCTTTGTTATTATGTTGTGTTGGAATTTACAGA
AL1928 | 32:G>A | Krm13 40962814 | TGCAGATTCATCATGTAGCTGAAATTTCATGCGGCAGTTATGGTGGTGTTTGCATAGAGGTGTAAATTC
AL1929 | 24:A>G | Krm13 41829843 | TGCAGCTTGTTCCTAAACAATGTGAGATTCCTTCCTCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL1930 | 32:T>C | Krm13 42034427 | TGCAGAAGAAATGACCACAGTTGAAACTTGACTGAGTTGCAGGTGCATGACGGCGCCATATTTCGTAGC
AL1931 | 53:C>G | Krm13 42034427 | TGCAGAAGAAATGACCACAGTTGAAACTTGACTGAGTTGCAGGTGCATGACGGCGCCATATTTCGTAGC
AL1932 | 21:A>G | Krm13 42639101 | TGCAGGCAATAAGAAAACTTTAGACCTTGAGGATGTTCCTCAGCTGGATAGCAGGGACAGTGTCGTTGG
AL1933 | 25:T>G | Krm13 42921199 | TGCAGTGCACAGGGAAGCTCCATTCTGATAGCTTCCCGCTCTTTTACGTGGTCGTTTATGTATTTCCTC
AL1934 | 20:A>C | Krm13 43276180 | TGCAGCTTACAGGTTCTTTCATGTTGCACAGATGTGGTAATGTTGCTGCAATTCTCGAGCTGGATGAAA
AL1935 | 28:T>C | Krm13 43276180 | TGCAGCTTACAGGTTCTTTCATGTTGCATAGATGTGGTAATGTTGCTGCAATTCTCGAGCTGGATGAAA
AL1936 | 31:A>G | Krm13 43286630 | TGCAGAAATTCATAGGAACAATCTTACTGGTAGCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL1937 | 68:T>G | Krm13 43291319 | TGCAGTAAAGTGCCACAAGTGGTTTCTCCTAGAAGAGGGTTTTGTGCATCCATTACTGCCATTTACTCT
AL1938 | 18:C>T | Krml13 43333740 | TGCAGATCCAACAGGCGTCGGCTCTCTTGTTGCTCTTGAAACTGGCGCTGCTGGGCTAGAAGCTATTCT
AL1939 | 7:G>A | Krm13 43402338 | TGCAGTGGTTGGATGAAAAAACATCTAGTAGGACACATTTTAGATGAGGCGGTAGCAAGAACGCTAAAA
AL1940 | 15:C>T | Krm13 43445019 | TGCAGAAGATGGGAACTGATGGTTTAGAAAAACATTTTTCCAAGTCTCTTTTCGCCATTGTTATTGGTA
AL1941 | 5:T>C Krm13 44587333 | TGCAGTGGGAAGTTGACAGCCAGAGCCTCCCCAGGCCTGAGATTACAGATCGGAAGAGCGGTTCAGCAG
AL1942 | 38:T>G | Krm13 45445680 | TGCAGTGGCAGGAGAAGCAATCCAAGGATGGATACCACTGCGTGCAGACTCATTTGAGAAGCTAGATAA
AL1943 | 16:A>G | Krm13 45523369 | TGCAGCGACAAGAGCAACTATCTAAATCCATCCAAAAGCAATAGGTAATTTACAGATCGGAAGAGCGGT
AL1944 | 56:C>G | Krm13 45569151 | TGCAGCATAAAGAACTTCATTCAAATTCCAACTTGAGCCCACTGGCAAGGTTTCTTCTTTCCAGGTTTG
AL1945 | 47:C>A | Krm13 45709260 | TGCAGCAGAATCTCCTCCGCGTCGGAGACCTTCGCACCGCCTTGCCCCTGCGCATCCATCAAGAACCTA
AL1946 | 5:T>C Krm13 45810340 | TGCAGTTTCTGCAATCTAATTACAATAAACAAACAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL1947 | 31:T>C | Krm13 45928091 | TGCAGCAACCCAAAAATGAGCCAGGGGAGGTTGAGAGCACACGCAAGCTATCCGCCTCAGAAGCTCCAC
AL1948 | 19:G>A | Krm13 45928091 | TGCAGCAACCCAAAAATGAGCCAGGGGAGGTCGAGAGCACACGCAAGCTATCCGCCTCAGAAGCTCCAC
AL1949 | 12:A>G | Krm13 46088045 | TGCAGTAGTGTGAGATAACTCTGGTTAAAACTCATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL1950 | 6:C>T Krmi3 46201966 | TGCAGCCATACTGATGCAGAACCTTAGCAGGATATCTATGGTATTCTCTTGTTACAGATCGGAAGAGCG
AL1951 | 31:A>G | Krm13 46201966 | TGCAGCTATACTGATGCAGAACCTTAGCAGGATATCTATGGTATTCTCTTGTTACAGATCGGAAGAGCG
AL1952 | 28:G>A | Krm13 47174127 | TGCAGCATAGCACAATCAGTGACTATTCGATCGGAAAATAAATGTCTCCCTTCCAAGTGTCGTGCTAAA
AL1953 | 58:G>A | Krm13 47174127 | TGCAGCATAGCACAATCAGTGACTATTCAATCGGAAAATAAATGTCTCCCTTCCAAGTGTCGTGCTAAA
AL1954 | 58:C>T | Krml3 47187096 | TGCAGATAACAGTAGAGGAGGCAGCAGCACTGACCATTTACATACCCTTCATCAACGTCTCAAACATGC
AL1955 | 68:A>G | Krml13 47187162 | TGCAGCTCTCCGTTTTGATGATCCCATTAGTTTTGATGATTTCAATTTTCCCAAAAGAAATTTCTAGGA
AL1956 | 68:A>T | Krml3 48127423 | TGCAGCTCTTGCAGCCAACTCAGCTTGCCTTGTCTCCTCTTACTTCTTCATAAATTCAAAGGCCTACAA
AL1957 | 36:T>C | Krml13 48127423 | TGCAGCTCTTGCAGCCAACTCAGCTTGCCTTGTCTCTTCTTGCTTCTTCATAAGTTCAAAGGCCTACAA
AL1958 | 54:G>A | Krm13 48309059 | TGCAGATGGTTGAATGAACAGATATTTGGGATTTCCTGGAACCCCGATCGGAGAGAAGGCCTGGAAGTG
AL1959 | 44:G>A | Krml13 49375612 | TGCAGCACCATGGTACCTACTCTTTCAGCCCATTCCTCTAAGATGCTCCATTAGATATGTGGTACCCGA
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AL1960 | 7:C>T Krm13 49375612 | TGCAGCACCATGGTACCTACTCTTTCAGCCCATTCCTCTAAGATACTCCATTAGATATGTGGCACCCGA
AL1961 | 34:G>A | Krml13 49415584 | TGCAGACAATCAATGACAGAAAGAATTACACTCCGGATAACACTGCTGCGAAATCCGATCAAACATACA
AL1962 | 51:A>G | Krm13 49418634 | TGCAGAAACTGTTGGTTGCATTTCTCGTGTAGCGCCCAAATCATAAGTCCGATATTCTCTTTCAGTCAA
AL1963 | 52:C>G | Krm13 49481889 | TGCAGATGATTTCTTAGCCTCCATGAAAGGTATGGAATGTATGCATGAGAGACACAATAGTATAAAGGA
AL1964 | 23:T>C | Krml13 49481889 | TGCAGATGATTTCTTAGCCTCCATGAAAGGTATGGAATGTATGCATGAGAGAGATATTAGTATAAAGGA
AL1965 | 20:C>T | Krm13 49521940 | TGCAGGAAGATTAGTAAGCTCTGATCCATCCAAAAGTAGGCATATGATACTTGTGCAAGTATAGTAGCA
AL1966 | 17:A>G | Krm13 49522006 | TGCAGGCTACGAGCATCAGGACAGCCTTTCCTAGCATATCATCCGGGTTTAGTAAGAGACACCTTGGCG
AL1967 | 46:A>G | Krm13 50083982 | TGCAGAAATCCTTTGTAGAAATTGAGTTTTTGTTATACATTACTCAATGCATAGTGGACTATTCTCGTC
AL1968 | 20:A>G | Krm13 51061777 | TGCAGCCGATCATGATACCTAAATGGAAATGGGACAGAGTTACGATGGATTTTGTATCCGGTTTACCGT
AL1969 | 38:G>A | Krml13 51061777 | TGCAGCCGATCATGATACCTGAATGGAAATGGGACAGAGTTACGATGGATTTTGTATCCGGTTTACCGT
AL1970 | 26:A>G | Krm13 51476219 | TGCAGATGTAAAAATTTGGTTTGCATAGAAAACTACTCCATTGTAACCAGAGAACTGTTGGAACACCAT
AL1971 | 35:T>G | Krm13 52704077 | TGCAGCAACATTCATCAAATCAATCAAATACATGTTTAGACACATTAGATTACAGATCGGAAGAGCGGT
AL1972 | 26:A>C | Krml13 52706655 | TGCAGGGTGGCGGGGACTTCGCCTGCATTATATCGGGTGAAGAGAAGGGGTGGTAGGCTTAGTAGGGCT
AL1973 | 51:A>G | Krm13 53452112 | TGCAGGGACAGACAATGGAAAGGGAGTTGTTAGTGTAGTTGAAAAAAGACCATTGCTGCCAGTTCAAGA
AL1974 | 57:G>A | Krm13 53452112 | TGCAGGGACAGACAATGGAAAGGGAGTTGTTAGTGTAGTTGAAAAAAGACCGTTGCTGCCAGTTCAAGA
AL1975 | 14:G>A | Krm13 53552437 | TGCAGACATGAGGAGAGATGTGCAGGAGATTTTCAAGATGACCCCTCATGATAAGCAAGTTATGATGTT
AL1976 | 21:G>A | Krm13 53552437 | TGCAGACATGAGGAAAGATGTGCAGGAGATTTTCAAGATGACCCCTCATGATAAGCAAGTTATGATGTT
AL1977 | 32:T>C | Krm13 53552437 | TGCAGACATGAGGAAAGATGTGCAGGAGATTTTCAAGATGACCCCTCATGATAAGCAAGTTATGATGTT
AL1978 | 12:G>A | Krm13 53593108 | TGCAGCAACTCCGAGATAAGATCCCATCTTCAATTCCCTGCATTGCTCTTCGGTCAAGATGTTTGCAGA
AL1979 | 5:A>C Krmi3 54127910 | TGCAGAAATTATATCAGCTCAAAAGAAGCATTCCAAATTTCTTTTTTCAATTTTACTTGATTTCTCATC
AL1980 | 19:T>C | Krm13 54204235 | TGCAGGCATGCTTCCTTTGTTAGGAAAAAAACACTGATCCTTTTCTCTTTTTCCAGTGTCAAAGAAGGA
AL1981 | 34:G>A | Krm13 54204432 | TGCAGCATGCCTTAGTTCCTTTATAAATCAGACTGTTCCATCCCTTTACAGATCGGAAGAGCGGTTCAG
AL1982 | 32:C>T | Krml3 54205739 | TGCAGAACCACTGTATTGGTGTGCAAGTTTGTCACCCATTCTCTCATAAAAAACCATTACAGATCGGAA
AL1983 | 16:T>C | Krm13 54407349 | TGCAGCCAAGATTGCGTAACCTGCCTAAAAAATTTGAAAAACAATCAGAGTTTTGCTTACAGATCGGAA
AL1984 | 50:G>A | Krm13 54409457 | TGCAGTAAAGCCATTTGCTGATCAGAGAGTCGACCACCGTCATGATACCTGGTGCACCAAGCAGAAACA
AL1985 | 12:G>A | Krm13 54631129 | TGCAGTTTCTACGCACTGCCATCATCAATACTCGGCAACCAAAACTATTCGATTTTGAAAGCTGCCTAC
AL1986 | 52:C>T | Krml13 54815906 | TGCAGGATTCTGCTTGGCAACAAAATCAAATAGCAAATTCAACAATGAGTTACAAAATTACAGATCGGA
AL1987 | 33:C>A | Krml13 54815906 | TGCAGGATTCTGCTTGGCAACAAAATCAAATAGCAAATTCAACAATGAGTTATAAAATTACAGATCGGA
AL1988 | 50:T>C | Krm13 54815906 | TGCAGGATTCTGCTTGGCAACAAAATCAAATAGCAAATTCAACAATGAGTTACAAAATTACAGATCGGA
AL1989 | 45:T>C | Krml13 55413592 | TGCAGACTTGATGATGTCAACTACTTTACTCCAGTAAGTCAACCTTCCTTAGCCCACTTGATTTGATCA
AL1990 | 33:G>A | Krm13 56054439 | TGCAGCAAATAGGTCTGTTCTTCCATGGATTTGGTAGAGGTATCTCAATGCCTAATTATTGACTTTTGT
AL1991 | 6:A>C Krm13 56171437 | TGCAGCAATGGTGTTTGCCAGATCCTTGATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL1992 | 61:A>G | Krml13 56523873 | TGCAGTACAATAATAGAGAAAATTTGACATTTATCTATTGGTTACTCATCATCTCAAACTGATATGCAG
AL1993 | 40:G>C | Krm13 56918937 | TGCAGAGATTAGGTGCGGTAATGGTAAGGAAATCTTTCCCGTTTTTCAACTTTTACAGATCGGAAGAGC
AL1994 | 41:G>A | Krml13 57513454 | TGCAGTCTAAGCGGCTTTTTCAAACACTAGAGCTGCCCAACGAGTCGAAAAACAAAAACGTACAGGGGA
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AL1995 | 33:G>T | Krm13 57513454 | TGCAGTCTAAGCGGCTTTTTCAAACACTAGAGCGGTCCAAAGAGTCGAAAAACAAAAATGTACAGGGGA
AL1996 | 37:G>T | Krm13 57972584 | TGCAGGGATTGAGGAAAAAAGTCTAGTTACTGTTTTAGTCCCTAATACTATATTGAAATTCGAGATCTG
AL1997 | 46:A>G | Krm13 57972584 | TGCAGGGATTGAGGAAAAAAGTCTAGTTACTGTTTTAGTCCCTAATACTATATTGAAATTCGAGATCTG
AL1998 | 54:C>T | Krml3 58312874 | TGCAGAAGGCATGAAGCTTTACATTTCAGACAACAAAGTGATATTGACTGAGGGCTTTGATGGGGTGGT
AL1999 | 10:T>G | scaffold_629 | 129 TGCAGGTTCATGACGGATTGGTGCAATGTATGGGAGTGTGCATGCACAATTGAGGTTCAATGGATGGCA
AL2000 | 24:C>G | scaffold_575 | 811 TGCAGGTACATGCAATGGATGGCACATGCATGTTTGGAGATTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2001 | 11:A>G | scaffold_553 | 2172 TGCAGGATTCGATTTCTTGGACCAAGATTTCCAAGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2002 | 9:T>C scaffold_877 | 2852 TGCAGAATTTTCTTTGGGGTTTTCTCCAAGAATTCTCTCTTGAGTTTTCTTTAGAAGTTGTTTTACAGA
AL2003 | 19:T>C | scaffold_877 | 2852 TGCAGAATTTTCTTTGGGGTTTTCTCCAAGAATTCTCTCTTGAGTTTTCTTTAGAAGTTGTTTTACAGA
AL2004 | 32:T>C | scaffold_877 | 2852 TGCAGAATTTTCTTTGGGGTTTTCTCCAAGAATTCTCTCTTGAGTTTTCTTTAGAAGTTGTTTTACAGA
AL2005 | 51:T>C | scaffold_877 | 2852 TGCAGAATTTTCTTTGGGGTTTTCTCCAAGAATTCTCTCTTGAGTTTTCTTTAGAAGTTGTTTTACAGA
AL2006 | 61:T>G | scaffold_877 | 2852 TGCAGAATTTTCTTTGGGGTTTTCTCCAAGAATTCTCTCTTGAGTTTTCTTTAGAAGTTGTTTTACAGA
AL2007 | 30:G>A | scaffold_177 | 4116 TGCAGAAAGCATTATCAGCATAACCCTATTGTCAAACGAATTCCCTGATAAGCAGAACCATGTTTAACC
AL2008 | 38:A>G | scaffold_177 | 4116 TGCAGAAAGCATTATCAGCATAACCCTATTGTCAAACGAATTCCCTGATAAGCAGAACCATGTTTAACC
AL2009 | 56:A>C | scaffold_711 | 4237 TGCAGTTGAGCATCGGTAGCTTCGGGTTTGGGCACACAAAACTTTTTAGCATTGGCAGCTGGTGGTGAT
AL2010 | 6:C>T scaffold_252 | 4310 TGCAGACTTTGAAGAGAAGAGAGGTGTTGGATACTCCTTGGCAATGAGGTTACAGATCGGAAGAGCGGT
AL2011 | 35:C>T | scaffold_461 | 5764 TGCAGACTCGGGGATCGTTAGCGAAGATCATCACTCTATCTACTATCTCGGTATTACAGATCGGAAGAG
AL2012 | 68:T>A | scaffold_42 | 8070 TGCAGGAATAAGCTATTGTAAAAAAGCCTAATTGCCTAAAAGCAACATTCTTTTCGGTGCCAGAGAATT
AL2013 | 18:T>C | scaffold_241 | 8609 TGCAGCTAATTAGAGCAATTACAGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2014 | 6:G>T | scaffold_52 | 46319 TGCAGAGAGAGTTATAAAAGCACTAAAAAGGATATCAAATGGATTTACAGATCGGAAGAGCGGTTCAGC
AL2015 | 27:T>C | scaffold_15 | 196125 TGCAGTAGGCCGATTGGCGCTAGTGTTTGGTACTTGTTTCGTTGACAAGTCAGGCAATTCTGGACATAA
AL2016 | 28:G>A | scaffold_15 | 196125 TGCAGTAGGCCGATTGGCGCTAGTGTTTGGTACTTGTTTCGTTGACAAGTCAGGCAATTCTGGACATAA
AL2017 | 24:G>T TGCAGATGGGAAGAGACGTCACTTGTATGAGAGTAATAGTTCTAAGCTTACAGATCGGAAGAGCGGTTC
AL2018 | 47:G>A TGCAGCCAAGGTGTAACACCCCGTACCCGAGTCCGTCGCCGGAGTCGGACACGAGGGGTTTGCAGACTT
AL2019 | 8:G>A TGCAGAAAGCACAAGGTTTTACAACATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2020 | 36:G>A TGCAGCCAAGGTTTATCGCATAAATTTCATCCTCCGGTATCTCCGCAACCACGGCCCCATTCTCGACTT
AL2021 | 46:G>A TGCAGCTAGAAGATAAGCTTTACATATCCTTCTAAGCTAATAATATGAATAGAAAAAGCCAAGTAGGAC
AL2022 | 43:C>T TGCAGAATCAGAACCATCCTCAAGTCGCACATATACATCAATACTCAAATAGACCCAATTTTCATTTAC
AL2023 | 8:A>T TGCAGAGCAATAGTGATTTATGCCTTCTAGAATTCTATGACAGATATTCCAACATTGACAATGCTAAAC
AL2024 | 56:C>T TGCAGGTTTTGGGGATTCTAAGGCTGGAATAGGACTGTTTGGCTGCAGAGATATGGCATTCTGGACTGA
AL2025 | 7:C>T TGCAGTGCTAGCTGTAACTTTAGGTTCGAGATTGAACGCTTCTATAATCTTACGACTGCTGATACACCA
AL2026 | 58:C>T TGCAGCCATCGCCTAGCAAACCGTCAGCGTCGTATCATTGAAATTGGACCCACCTGCTCCTTCGCTCCT
AL2027 | 33:A>T TGCAGACTCTTAAATGGGTTCTCTTTGTTTATTACTGAAATTATTAGATAAATCTGATTACAGATCGGA
AL2028 | 57:C>T TGCAGAGGGAGTAAGTAGTGAGTGAGGGGGGCTCTGACTGAGTTTAGTAGCAACTGGCCAACTCGTTGG
AL2029 | 22:G>T TGCAGTTTATCATGTTTCAGATGTAGATCCTAGTCTTCTATTTCAACAAATTACAGATCGGAAGAGCGG
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AL2030 | 5:C>A TGCAGCTTTTTGAGCTTTCAAACCTCAATATTTGATGATAATTTCGATGAAGAAAGAAGATAGAGATGA
AL2031 | 20:C>G TGCAGCAAATGCCTATTCTCCTAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCT
AL2032 | 25:C>T TGCAGTATAGTTTCAATCGTCCTCTCGGGTGGGTGAACAACCTTTCTTTTCTTTACAGATCGGAAGAGC
AL2033 | 17:A>C TGCAGATGTTGTTTTCTATCCTCCTAAAGATCTCGAATCATCCACCCAATGAAAGTTTCCGCGTCGGGT
AL2034 | 52:C>T TGCAGGTTTATTTGACAAAAATTAGAACAATTACATTGACTTACACTTATGACTATATAAGTATAGATA
AL2035 | 55:A>T TGCAGAAGAAGATAGAAGGCGGCAACGATTGAAGAGATTTTGAAGAAGAAGAAGAAGATGATGATGATG
AL2036 | 21:.G>A TGCAGTTGAGAAGAAATAGGCGTAAAGCACATGTATGTCTAGGTGTGTGTCGATGTATTCATATAAAGA
AL2037 | 32:G>T TGCAGAATGAGGGAGTATACTGGAAAAGAATCGAAGAGATAGTTACAGATCGGAAGAGCGGTTCAGCAG
AL2038 | 13:A>C TGCAGAGTGCTGAAATGAGAGCTCAGGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2039 | 24:G>A TGCAGCAGCCCATTCCATTCTCTGGGAAATTGTAAGATCACGTGGCCTGCACGCTAACGGTTTCGTACA
AL2040 | 62:G>A TGCAGCAGGTTATGACTGTTATAATTCATCAGGACGTAGTTCCTATCAAATTAGAGGGATCCGTCTTGC
AL2041 | 57:G>C TGCAGCATTGCCGCAACATCACTACTAGTAATTGCATGTTAGGAGGAAATAATTATTGTGACTCTTCAA
AL2042 | 49:G>A TGCAGCATTCACCTTCTTACTACAATGTCTTAGTAGGTCAATACAAATTGTTTTCTTTTTCCTTATAAT
AL2043 | 23:C>A TGCAGGTTTTGGGGATTCTAACGCTGGAATAGGACTGTTTGGCTGCAAAGATATAACATTCTGGGCTGG
AL2044 | 8:T>C TGCAGCTATATATATTGGACGTGCAGATATATATACACCCAGTTTTTATAGGATATATCATATACGTAC
AL2045 | 23:A>G TGCAGCACAACTATAGTTAGGTGAAGCATTAGCATACTATGGTGAGCAACTAGCATCTTATATAGGCTT
AL2046 | 24:.G>T TGCAGTTTGTTTGTATATTTGAAGGTTTCACGTTTTGTAGTGTTAGCTTTTTTTAGCTATTTTCAATGG
AL2047 | 56:A>T TGCAGTGACCATGACTAACCTGCATATCCAGATCTCAGAACAATTAGTAGTTATCTAGTTTACAGATCG
AL2048 | 5:A>C TGCAGAGCAGACTCGATTGCAAAAACGCGAAAGTTTTAGGAGAAAATTACAGATCGGAAGAGCGGTTCA
AL2049 | 20:G>A TGCAGATTGAACATGTTGGAGTTACTACTACATGTGCTTATGTTACTCTTAGACATAGATTTGTTCTTT
AL2050 | 19:T>A TGCAGAGGCAACGCGGAGATGAAGGCGTTCTGTGAAAAAATGAAAAAGAATATAAAATAGGAGAGGCGG
AL2051 | 34:T>C TGCAGTTTCAGTGGCAGCAATGAGAGACCATAAGTCTAGTAGTTGATTTGGGAATCACTAGAGGCATCT
AL2052 | 51:C>T TGCAGTTAACCAGGGTTCAGAACTTGTGAGACAAGTCGAAAGTGTTTATAACTACTTGCTTACAGATCG
AL2053 | 20:T>A TGCAGGCAAATGAAAAATAATTATATCTTCTTACCAATCTCTTGTTGCTTTTACTAGGTTACAGATCGG
AL2054 | 22:A>C TGCAGGATTCTCAGACGCTAATAAAATATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2055 | 5:C>T TGCAGCTGTGTTTTTCCAACACCGTCGCAATGCTCTCTGCTCCCTCCCGGTCATTCTCCTCTAATTGGT
AL2056 | 6:G>A TGCAGAGAAATGAACGTAATAAATACATGTAGTAACAAGAATCAATGGCTAATTACAGATCGGAAGAGC
AL2057 | 7:A>G TGCAGTTAGAGTGTCAAAATAAAACGTTCCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2058 | 34:T>C TGCAGAATCGCCGACCCATTTGTGGAAGAACTTGTTTTGGACACTCCCACAATTACAGATCGGAAGAGC
AL2059 | 6:C>T TGCAGGCGGTGGCATGTAAGTTCAAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGA
AL2060 | 20:G>A TGCAGATTACCCAAAAATCAGATCAACCAGCAGAAGAGTTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL2061 | 12:C>A TGCAGTTTCGCACTATGATTTCATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATC
AL2062 | 58:A>G TGCAGGATAGAATCATAACTCTGAAATTGGTTATTTAGCATTGATTATAACAAAAAAAAGAAAAAAAAA
AL2063 | 6:A>G TGCAGCATATGTAACACCCCGAACCCGAAACCGACACCGGAGTCGGACACGAGGTGTTACAGATCGGAA
AL2064 | 48:G>A TGCAGCACTCCACGATTCCTAATTCTCTGCCCATAATTCATTTATTTTGTTCCTTCAATTGCTACCAAC
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AL2065 | 60:C>A TGCAGAAACCCTTCTCAATGGCCTTCTGAACAGCACAAGCTAAAGCGACAGCCTCAGCTACAGGAGTGC
AL2066 | 12.A>T TGCAGAAACGCTAAAGAGAAATGCTATAATGCAAAAAAAGAGCCGTGATAAGGTAATTATCAATCTTTT
AL2067 | 13:T>C TGCAGAGATATGGTATTCTGGACCGAAATAGAACTGTTTGGTAGCATGGATAGGGTTGTTTTGGTGCAC
AL2068 | 15:G>A TGCAGAAAAGAATGAGAAAGACCTTTACCTTTGTTCTTTTTTTGTTTCAAACAGAGTGAAACTAGAAAA
AL2069 | 22:C>T TGCAGCTGTAACGCCCCGTACCCGAGACCGTTGCCGGAGTCGAACACGAGGTATTTACGGACTTATTTC
AL2070 | 61:A>G TGCAGCCAAGGTACTGCAGCCAAGGTGTAACACCCCGTACCCGAGTCCGTCGCCGGAGTCGAACTCGAG
AL2071 | 20:C>T TGCAGCAAGTTAACTATAAACAGAAACATAATGATCAAGCTTTCCTGAATGACTTTCCAACTTCAAAGA
AL2072 | 9:T>G TGCAGAAAATTCAAAACCATTTTTCAGTGCAACTCTTTTTTTCTGATGTGGAAAATTACAGATCGGAAG
AL2073 | 43:G>A TGCAGCATGCAATTCGTACTTCCTTTGAACTCTGAAAATTCTGGAAAAAAAAATTACAGATCGGAAGAG
AL2074 | 61:C>T TGCAGCCTCTTGAAGAAAATGTCTTGTCCACGATGCAAATTCAACTTACCATATCATGTGTCGAGAGTT
AL2075 | 19:T>A TGCAGAGATGTCAATGGCCTTCAGGCCCCAATTCGTCGCATAGATAGTGGTTCCGTTGTTTTTCTAGGT
AL2076 | 14:T>A TGCAGTTAGTATCCTGCAAGAATAGAGCAGTTTCGTTTCATATGATTACAGATCGGAAGAGCGGTTCAG
AL2077 | 53:G>T TGCAGTGAGAAGCCACCCAGTAATTTCTCAACTTGAAAATAGACATTCATCATGGATAGATAAGAAAAT
AL2078 | 19:T>C TGCAGGCAGGCAGGCAGGATTGACTTTGGTGAAACCAAAGCAGTAAAAATTTACATGTTCTGGGGGGTG
AL2079 | 43:C>T TGCAGAATTGAATCTCGATAGTTTGTTTTTGCAGAATTATATGCTGTTGTCTAATTCAATTCAACTTTG
AL2080 | :A>G TGCAGAGATGAATCCAAAGCGCTTGCAGTGCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2081 | 37:T>G TGCAGTTCCTGGGGGCTTCACAATAGGAAGACCATAATGAGATCATTTACAGATCGGAAGAGCGGTTCA
AL2082 | 60:T>C TGCAGCCTTGCACTGATTGTGGGAGAGCTCACCAGGGTGAGTGTTGGAAACGAACTGGGGTATGTTTAC
AL2083 | 24:C>T TGCAGGGCTTCCTTTGATTGAATCCGATTACAGCTGGTCTCCTCTTACAGATCGGAAGAGCGGTTCAGC
AL2084 | 55:G>C TGCAGTGTCCATTTTATTTTTGGTATTCTACATGTCCGTTTTACGATTCATGTTTGAGGTTTGGGGTTG
AL2085 | 45:G>A TGCAGATTTTTGAGCTTTCAAAACTCAATATTTGATGATAATTTCGGTGAAGAAAGAAGATGGAGAAGA
AL2086 | 51:T>G TGCAGGGTAGAGCAACAGGTCACAATGAAGGTTCTAAGTTGGAACATTCGTTGTTTGGGGAGACCAAGG
AL2087 | 28:G>A TGCAGCTATTCGAAATGAGGACTTGATGGTTTCAACTTGTATAAATTGACGAGTACCCCATAAATCATG
AL2088 | 44:A>C TGCAGTCCTTAGCTAACAACTTTCTATAATTTCACAGAACTAGAAGGTTTACAGATCGGAAGAGCGGTT
AL2089 | 58:T>C TGCAGCAGGAGCGACTGGTCGCGCCTCTGGGTCTGGCTCGACCCGGTTTTGACCCGACTGAATTTTACA
AL2090 | 14:C>T TGCAGCAAAATAAGCGTATTCTTGAGGACAGCTGGAACACCAACAAGAAAAATTACGGAAATGAGCATA
AL2091 | 27:G>A TGCAGTATTATTTCAAAAAAAAAAAAAGGAAGTACCCAATTGAATTCAAATTACAGATCGGAAGAGCGG
AL2092 | 6:T>C TGCAGATCCCACTGGCAGAGATAGCTTATGAGGACTTCCAAGTATGGCGAGGGGAATCATCAGGAGAAT
AL2093 | 37:T>C TGCAGTTAAAAAATTTGATATAATAATAAATTTAGTTTTCAATTTTTATATATTATATTACAGATCGGA
AL2094 | 53:G>A TGCAGTTTTCAATGTAACTTTCTGGATGATAATGAATAGCAGCACATGATACTGCGAATAAAGAACAAG
AL2095 | 25:T>G TGCAGGTTTGGCAATTGGAACCTTATTTTTCAAAGGTTTTCCTTGCAGTTGTTTTCTGTGTAGTTTTGA
AL2096 | 66:C>A TGCAGATACATGGTTCTGTTGAATCAATGAGAAACTAGGCTTACAAGAATTGGGAAGCCTGTACGTCAT
AL2097 | 23:T>C TGCAGAAGATAAGCTTTCATGTCTATAGCACCAGGTGGATTTCCAATGCCAGAACAATAAATTACTCTT
AL2098 | 35:G>A TGCAGGCAATAGAAGCGTACAGCATATTGGGGGATGATGTGGAGTCCATGGTGTGTTATCTCCTAGAAA
AL2099 | 13:A>G TGCAGGAACCATGAGTAACCAGGCAGTGTCGTAAGCGGAAGGTGAAACAAAAGAGTAAGGATCGATGTC
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AL2100 | 37:A>G TGCAGGCTTTTTCTTGTCGAAGGCTTTGGGGAAAAAAACAAACAGAAATTACAGATCGGAAGAGCGGTT
AL2101 | 34:G>T TGCAGGCTTTAAGGGTTTTTTTTTTGTTTTTTTGGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2102 | 5:G>A TGCAGGAGGAATTGTGTGAGACCATGTTGGGAATTAGATTTGTGACTTTACAGATCGGAAGAGCGGTTC
AL2103 | 27:A>T TGCAGCACCGGTAAAAAAAGAATGGAAAAAATAAAAAGAAAAGAAATTAGATTCTTCCCAATATCTTTC
AL2104 | 25:C>G TGCAGTATCCTATAAAGCCACCCTACTCCGAAAATTAGAAACAAGAGCCCTATACTTACAGATCGGAAG
AL2105 | 61:C>T TGCAGTTGTAGGCTTCTTTCCCTTCACTTTGTCAGCAATTGCAGAAGGGTTTTGAGGTGTCCCTGAAGT
AL2106 | 5:T>C TGCAGTGGTAGGAGATGAGCATGGTAATTAGATGTGGGGAATAAAAAGAAGTATTGAGAGATGTAGTGC
AL2107 | 57:T>A TGCAGGATTAGGATAGTCATAAAGCAGGGATAGCTTATTCCTGGTTGGAATAGGGGTTGGATAAGGGCT
AL2108 | 20:A>T TGCAGAACCACCTTCAATTCAAATTGATCCATCTGTGTAAGAAAATAAATGATATAATAAAAATAAAAA
AL2109 | 41:T>G TGCAGCTGGTATTGTAATAAATGGTACCCCTGAATATGTCCTCGCCTCGAACAAGGCTAGCCTGAAGCG
AL2110 | 23:G>A TGCAGCTCCTTTATCCCAGGAAAGGAAGAGAGGATTGCAATAAGATCATCACCATATCCGATAGAATCT
AL2111 | 11:T>C TGCAGTTCGCGTGCGCAAGGTTTGAAATTTTGCTGCTCACGTGGGGAAGAGTCAGAGTTTGACCGGAAC
AL2112 | 44:.T>G TGCAGCAGATACGATATTGAAACGCTGAAGTCTAGAGAACAAGATTGGGATAATCAGAGGCAGGTATAG
AL2113 | 18:C>G TGCAGAATATTTTTATTACAGACCTCTTCAGTGGAACTGTAATTAGCTGGACCGCAACAACACCCTTTA
AL2114 | 7.G>C TGCAGTTGCTAGTCAAAAAGCCTCGCTGAAACATGCTTGAGTTTGCTGCCGTCTTCAAACATGACTTTA
AL2115 | 7:C>G TGCAGTTCTAAGCATACGGAAGAAAAATGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2116 | 44:.G>C TGCAGCTCGTTAGTGGTTGGAACTGCGGGAATTATCTGGTACTCGTCGGCTTACAACTTTTACAGATCG
AL2117 | 17:T>A TGCAGTAATGAGGAAATTTTTGCTACTAATATATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA
AL2118 | 11:A>T TGCAGAATTTGATTTCCAGGTCTAAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGA
AL2119 | 26:C>A TGCAGCGAAGAAGTTGAAGTCTTTGACGCTTTGGGGTGTGTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2120 | 17:G>A TGCAGCTTCCAAGAAATGGGCAATCGTTTTGTTGGGAGATATTGATACAAAACGCACCGCCTGATTGGT
AL2121 | 10:A>G TGCAGAAGCTAAAAATTGAAAAAAGGAAACCTAATTTACTATTCCCAGTCACAGCCTGGCCTGCATTAC
AL2122 | 58:T>C TGCAGATAACTGAATCCCATTGACAACACCAATTCCCACTGCTCAGAACTTGCTCTTTTGAACCCTCCA
AL2123 | 27:G>A TGCAGAACTGATTTCAGAATTGTTGATGAGCTAATTCTACCTAAGAATTTTATTTACTTTGATGCATTA
AL2124 | 11:A>G TGCAGATACATAGTTCTATCGAATCAATCAGAAACTACGCTTACAAGAATTGGGAAGCCTGTACGTCAT
AL2125 | T:A>G TGCAGGCATGTAGTCATTTCATGACCCTCCTAGTGACTTGTCATCTCAAATTGGAGAGGGATGGAATTT
AL2126 | 29:C>T TGCAGTAATGGCAATAGCACGATATTCTGCTTCAATTATTGAGCCACTATTGATTGTTTCTTAGAGAAC
AL2127 | 16:C>T TGCAGACAACCCTTCGCCTTATATCATTCAGATGATTGCTTAGTGTTTAGACCTGTTTATGGATCACAC
AL2128 | 7:G>A TGCAGTGGAACAAATGCAAATTTATGGACTGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2129 | 45:T>C TGCAGCAACTGGAACAATGGGACCGATCATAGGGTTAGTGGACATTGGTGTATTAGAGGATTCGTACTA
AL2130 | 34:A>G TGCAGACAGTCTCAAAATTGGAGGAATCGAAGACAGCTCAAAGGATCGGACGTAGAAAAGGGGCCGTAC
AL2131 | 61:C>T TGCAGAAACATTGCCCGCAATATTATGTTGTGAGGCTCTGTAGTTGGTATGACCGGAGACTCGTGAAAT
AL2132 | 40:A>C TGCAGACAGGGTCTTCTTTGTCAGTGGAAGATGACACGGAACTGTTACAGATCGGAAGAGCGGTTCAGC
AL2133 | 49:G>T TGCAGAATCAACTGTGAAGACTTCTTTTTTTATCTTGGGCTATATGCCTGTTCTGTTTTTACAGATCGG
AL2134 | 23:G>A TGCAGCACATATTGTCTGTTGCTGGTGATATTTGTCAAAGGAAGAAAGAGATTACAGATCGGAAGAGCG
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AL2135 | 14:A>G TGCAGTTTTAAAATACAATTCACGCAGCAAAGGCTCAAAAAATCATTACAGATCGGAAGAGCGGTTCAG
AL2136 | 5:T>C TGCAGTGGATAGGGGCAGTGTAACACCCCGAACCCGAAACCGACACCGGAGTCGAACACGAGGTGTTAC
AL2137 | 43:A>G TGCAGCATGCAATTCGTACTTCCTTTGAACTCTGAAAATTCTGAAAAAAAAATTACAGATCGGAAGAGC
AL2138 | 26:G>T TGCAGCAGGTGGAGGCAAGAGAGACAGGAATCCTTGGCTTGCACCCACTATGGGTTTTCCGCCTATGCC
AL2139 | 13:A>C TGCAGGGGAGTCGAGCCTCTGCAGCAGGAGCGACTGGTCGCGCCTCTGGGTCTGGCTCGACCCGGTTTT
AL2140 | 31:C>G TGCAGGGAGCAGATATGGCGGTTCGTAGATTCATTGTCAGCCACCGTTTTTGGTATACTCATTACAGAT
AL2141 | 8:G>C TGCAGACAGTTACAGATATACGGGTAAGTCATGATGCCTTATTGGTAATATATTACAGATCGGAAGAGC
AL2142 | 37:C>A TGCAGAACATATTACAAAAAGAAAAAAAAAATCCCCCCAAAAAAAGTTCCCCCTTTTAGGATTAGACTT
AL2143 | 39:C>G TGCAGAATAGGGAAGTGTAAAAAAGCTTAGAACTTGTATCGTAATGGGGCATCCAACAAGGAACGCCCT
AL2144 | 53:A>G TGCAGAAATGTAAAAGTAGTATTGGAGGATGTGCAACTGCTAGAGAACCAAATACCACCGCATTGAATA
AL2145 | 39:C>G TGCAGAATTCTTTGAGCGACATCCCATTGGAAGGTAGTTCTAATTGTTTCTATTTTCCACGTCTTGGTT
AL2146 | 14:T>C TGCAGAACTAAAGATAAGACTTATCCCACATCGTTTTTTTTTATGAATCGCCCAAATAAGAGGTTTTAC
AL2147 | 21:A>G TGCAGAAAACCACCGACGTTCAGCTAATCATCGAGTTATTCGAGTCAACTCGAATTTATTTTCAAATTT
AL2148 | 68:T>A TGCAGGTTACAGCCATATATATACGTTTGTGCAAAAAAACAAAAGCTATATATATACGTTCATTTTTTT
AL2149 | 29:T>A TGCAGCGCCAAGCGAATGGGGCTAGGGTTTGGGTTCCCAAGAACTTTCAAAGGATTAGGCCTATCGGGC
AL2150 | 55:G>A TGCAGTTCCGGTAGATAAGAAAGGAGAAGGAATATCAAGTGTTGACTGTGAATCCGACAATCAACAACT
AL2151 | 48:G>A TGCAGAACCATGTTCAGAAATAAATCCACTGTATATTTTATAGTACAAGTAAATGATTTATGCCCAGCC
AL2152 | 65:T>G TGCAGAAAACAAGGGAATAGTGTAGTAGAAGAAAAAGAGTTCTTCAAAAATAAAAGAAGAAAAAATAAA
AL2153 | 16:T>G TGCAGTTTGGGGAGGTTCCAACACCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2154 | 13:G>A TGCAGAAATTGGTGAGCAGTTACTTATGAATGAGGATCCTGAAGCTGCATTGAAAGGCCTAATTGACTT
AL2155 | 31:T>C TGCAGTCATAAACCAACTATGACTCTTGTCATCACTTCCCATTTCATTCATTTTGTTTTTTCTCCTAAA
AL2156 | 53:T>C TGCAGATTATTTACATACCCTTGTTGCGCTTGAGTGAACCCAAGGAAGAACAGTAACAAGATCGGAAGA
AL2157 | 28:G>A TGCAGGTACACCACTGTTTCGTCTATATGTTCCTATCACGTTGACATACTTTTTGATGGTTACCTTCAA
AL2158 | 22:C>A TGCAGTTTTCCAAAGATATGATCCTTCTAGGATGGTCCAATTGGGTTACAGATCGGAAGAGCGGTTCAG
AL2159 | 66:T>C TGCAGAATTTATTGTCCAATTGATTGCAAATGATAGAATGACATTATTATGGAATCGTTGATTGAGTCT
AL2160 | 48:C>T TGCAGAAAACCAAAAAGTTATGGAACAAACATGAATCGTTAGACATGGCTATTTTCGCTTTACAGATCG
AL2161 | 21:A>G TGCAGAATTCCTAGAAAAGCCACTGTTTCACTTTTCTACCGTTGACAAACCAAGCATTCTCGAATCTAC
AL2162 | 10:T>C TGCAGTGTCTTCTAGGACTTCCATCTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2163 | 50:T>G TGCAGAAGGTCTGTATGCCGGCGAGGGCTCCGGTCAAAGGATTGATCATCTCCCGCCGTAGGTGCCGCC
AL2164 | 26:G>A TGCAGTATTATTTCAAAAAAAAAAAAGGAAGTACCCAATTGAATTCAAATTACAGATCGGAAGAGCGGT
AL2165 | 31:T>A TGCAGGGCAGGGCAACCAGAAGCAATAAAACTCTTATGCTGGAATGTTCGGGGAATGGGGAATCCCTAG
AL2166 | 32.T>G TGCAGTAAAGGAAAATGAAAATGGCAGAGCAGTACGGAAGTATGCGACTACACATCACAAATTTTTCCT
AL2167 | 67:G>A TGCAGTTGGTTAATTTATCAGGCCAGGCTATTAGGTCGTCCTCCTAGCCAAGGGCTAGGAAAACTTTGT
AL2168 | 43:G>A TGCAGAACGGTGTGTTTATAAGGCCTGGGATAATCTTCCCGATGATCCCCACTACTTGTTGCGCATTCC
AL2169 | 7:C>T TGCAGGCCTGGCTTGCATCACCTAAGTATAGGCCTGACAATGGCCTTGCATTGGCCGACTTCAGTTTGT
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AL2170 | 28:G>A TGCAGTATTATTTCAAAAAAAAAAAAAAGGAAGTACCCAATTGAATTCAAATTACAGATCGGAAGAGCG
AL2171 | 51:A>C TGCAGGGAGAAGATTCGAATCGATTGTCGATTTTGATCTTTTTTTTCCCTCATCCCTTACAGATCGGAA
AL2172 | 26:C>A TGCAGTCTTGCATGTGCTGCTACAGTCTAACTAGTTACAATTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2173 | 19:T>C TGCAGAAGGCGAGAATGGTTGCGCCTCCGGGTTTGGCACGACCCGGTTTTGACCCGATTGGATTTTACA
AL2174 | 52:C>T TGCAGAGAGAGAAATGTATTAGTGGAAAGAAAATGAAAAGCATTTCTTCCTTCTTTTTTTTTCTTCCCT
AL2175 | 38:T>C TGCAGTAGTTGAAAATTTCTCTTTCATTTAGATGCTGGTTGGTTGTTATTTTTTACAGATCGGAAGAGC
AL2176 | 52:T>A TGCAGATCAGCGGTTAGGTGTTTGAATGAAATTCAAACTTTGAAATTGGAGATTGGAATTTACAGATCG
AL2177 | 16:C>T TGCAGTATCTAAATAGCGAGCAAAGCTATTATATTTCCTCAAATTGATTCTACAATGTAATTTATTTTA
AL2178 | 45:T>A TGCAGTATGTGCTTTGTTTGGTAAGAAAGCTTCAATTTTTTTATATTTTTTTTACCAAGTAAAATTTTA
AL2179 | 47:G>T TGCAGAGGCCTCTACTTATTAGGAGCAAAGAGAGCTGGTTGCTGACAGGAATAATGACGCCATCTTTCT
AL2180 | 21:T>G TGCAGCACAAGAAATCAGCCATAAACTTTTCTTACTAACTTCTATTTTCGCATTGTAACACAAAGCAAA
AL2181 | 7:A>G TGCAGCCACCAACTAAACATGTTCGTCTTTTTGAGATTTTTCACATTTTGTAGGCTCTGCCTCAGCCGC
AL2182 | 61:A>G TGCAGCCTGCTGGAGAAAACAGCAATGGAAGTACAGAGAGAACACTGTACAGATACGTGTCAATGATCA
AL2183 | 34:A>G TGCAGATTTTTGAGCTTTCAAACCTCAATATTTGATGATAATTTTGGTGAAGAAAGAAGATGGAGAATA
AL2184 | 20:A>T TGCAGGTAAAATGGCATACAACAACGGTCTGGTGCAGTGAAGGCATTACAGATCGGAAGAGCGGTTCAG
AL2185 | 9:T>A TGCAGCTAATACAAGAGTCTGTTACATCATGTATCATAAAAATATTAGTATTTAGTGGATTTAGAGCCA
AL2186 | 32:G>T TGCAGTTTAACTAAGGGGAAAGTTTTTTTTTTGGGGGGGTTATTTATGAAATGCAGAATAATAACAAGA
AL2187 | 38:A>G TGCAGAAAACACACAAGGAAATGATCAAAAGTCAAGACAAATGGGAGAGCCGCAGGTTCATTTTACATA
AL2188 | 16:A>G TGCAGGGAATGAAGCAACAGAAAATAAAGCAAATTTTTAGTCTTTATTGTGATTGCAATACAGCGCCGT
AL2189 | 26:T>G TGCAGGTAAGTGATCTTGTTCGCCATTTCCTCAAATCTCTTCTCGCGTTCAATTTTTGAAAAGGTTTTG
AL2190 | 6:T>C TGCAGATGTACACACCAAGGGAAAAACCTCGATCCTTAGATAAAAAAAGAAAGGAGAAGAGAAATAATT
AL2191 | 11:C>T TGCAGCATAAGCCAAGAATCTAAACATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2192 | 32:G>A TGCAGTATCTTTCAACAAGAAGGAATCAGCTGGAGGGATTTTTTTACAGATCGGAAGAGCGGTTCAGCA
AL2193 | 68:C>T TGCAGGATGGATATGTTTCATTAGCTTTCGTGGACTTCTCTTCTCTAAGATTTTCCTTCTTTATCTTTC
AL2194 | 11:G>A TGCAGAGTTCAGTTTTCGTATAATAGTTAGCGCATCTTCTTCAACACAAACATCCTGAAAACCCAGCTC
AL2195 | 30:C>T TGCAGCTAATAAATAAAAGGAAACCGAAAGCCTGACCCTAAAAAATAAACCAAACAAAAATGAAACCCA
AL2196 | 8:C>T TGCAGAACCTTAGGCATAGCCAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCT
AL2197 | 44:C>T TGCAGTTCATTCTTTTGTTCCTTCACAGCCTGTGAGGCCGTTTACGAATCCCATAGGATATCCTGGTAC
AL2198 | 53:G>T TGCAGATTCCTATTGTGAGCACGGATTGTGATGACATGAAAGTATGGAAAGGGGAACTGTCCGGAGAAT
AL2199 | 43:A>G TGCAGAGTCTGCAACAGGATTAGACACGGATATTTGGAGGGTTATTGCCACAAGGACAGCTCGATGTTT
AL2200 | 40:G>A TGCAGGGTGTGGTGCCCCTGCATCAGGCACCACATGTGGCGCCTACGGGTCACGGGAGACCCGTTTTTA
AL2201 | 59:A>T TGCAGGATGCGGAGTTCCTTTTATGTAAGATTTAGTGCAAGTTTGGATGGGCAATGTATATACTTACGG
AL2202 | 13:C>T TGCAGAGGAAAAACCTAAGTCTTTCCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2203 | 61:C>G TGCAGGTGTCAGAGGCGTGGAAGGCTGGTGGTTGGCTCGAGGGGAGGCCAAGGGTTCGGCACCACGCGT
AL2204 | 18:G>A TGCAGTTCTCATACAATTGTTTTTTAGTAAATGAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
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AL2205 | 21:G>A TGCAGGAAAAATAACAATCAAGTGTGAACAAGGGGCAAAATTAGCAAAAGGGTAAAAAATTACAGATCG
AL2206 | 32:G>T TGCAGCCATGATTGCATTAGCAGTATACTTACGATTATCGTCTAACTTTTTTGTTTCTATATGAACATA
AL2207 | 29:G>A TGCAGAGGCAACATCTGAATTCTCCATTCGTCCTGCACAAGTTTGACAACCACAACTACACGTGAGCAT
AL2208 | 5:G>A TGCAGGTGGAAATCTCAGACTTGGTGAAAAGACCAAGTGTAGAAAGTTTACAGATCGGAAGAGCGGTTC
AL2209 | 6:C>T TGCAGCCGGATGTTTCTGTTTGTATGTTTCTCATGTAATCATCATTTTATTACAGATCGGAAGAGCGGT
AL2210 | 36:T>C TGCAGCAGTAACATGACTTTGGAAAATCACCATAAATTGTGGGAGATGAATTAGAAGCTGAATAAATTA
AL2211 | 24:C>A TGCAGATTTAATCAATAAATATTCCAAGGCTGCTCAATATATAATTTTACAGATCGGAAGAGCGGTTCA
AL2212 | 9:C>T TGCAGTAAGCTCGTGTTGAATATTAGCATCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2213 | 18:A>G TGCAGAAAGCGGCACCAGATAGACCAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2214 | 28:T>A TGCAGGGGAACCAAACGGGGGAAAGCAGTAGGAACATCCCTCTGGGCGCATCGTATGTATGTGTCTTTG
AL2215 | 24:A>G TGCAGAACCTTGATCGAGACTACCAACAAAAATTACGGAAAAAGAATCTTACAGATCGGAAGAGCGGTT
AL2216 | 38:C>A TGCAGGTTCAACGCGTTTGTTGGGGGGTGAGGCGCAGACAAGTGGACCAATAAATTTTCAGCGTGGTGG
AL2217 | 43:G>T TGCAGAGTCGTTTTATGAAAGAGGCTTGATCTAGATTATTCTTGGAGAGGTAGTGAAGGTTACTTAGAA
AL2218 | 11:T>C TGCAGGGAAGTTGCGCCCCTGTAGCAGGCGCGAATGGTCACGCCTCCTGGTCTGGCTCAACCCGGTTTT
AL2219 | 39:G>T TGCAGCACTTAAGTCTGGAGGAGAATGCTAGTGTCTCAAGAGCTGTAAAAGTTTGTTATTACAGATCGG
AL2220 | 35:T>G TGCAGGCTGCTTCACCATCAATTCATACTTCTTTATGTCCACAGCCCATAAAAGATTTACAGATCGGAA
AL2221 | 12:A>G TGCAGTTGAAATAATTCTGAAAAATTGTGCACACGTGTAAGAACATGTGCGTTTATATACAAACACGAG
AL2222 | 21:C>T TGCAGTCATTTTCGGTCTAACCTTCGGTTCTGTAGATAGGCATTGCACTGCAAGATAAGCAGCTTTTAC
AL2223 | 62:C>T TGCAGATGAACTTGGTGCTGGCCTATCTCCACTTTCTGAAATGATTTATGGTAAAACTATCACACTCCT
AL2224 | 40:C>G TGCAGCCATTCTGTTTCACTGAACTACGGACAATCTATACCTGTATGTCCTTCGACAAGTTCAGCATCA
AL2225 | 24:T>C TGCAGACTCCTCTGCTATATTTACTATGGAAGGATAAAAGTTTTCCCAGTTCAAAGATAGAGCTGACCT
AL2226 | 33:C>A TGCAGAGATTGGGGAGTGGAACAAGTAAAGGCCCAAAGCTAATTTGGCTTTACAGATCGGAAGAGCGGT
AL2227 | 57:T>C TGCAGCAGGCAATCCCCATATTTCCCGCAGGCACGGTGAAGTGAGATGGGCATATGGTTTACAGATCGG
AL2228 | 31:A>G TGCAGAAATTTAGAATTGTGTTTTGGACTCTAGACTGGTAATTTTTATATTTGGGCTTTTTGTTTGGGC
AL2229 | 54:G>C TGCAGGATGGATATGTTTCATTAGCTTTCGTGGACTTCTCTTCTCTAAGATTTTGCTTCTTTATCTTTC
AL2230 | 5:G>A TGCAGGAAATCTCCAACCAAAGTGGGCTTGGAGTTGTGAGGGATTCGGAGTGGCCACATTGTAACACCC
AL2231 | 22:G>C TGCAGTTGACTAATGTCAAAGTGTCATGGGTCGCGGGTTATGGGTCAAAATCTGTGATCAATGCACACG
AL2232 | 19:T>C TGCAGGGCTATTTCCACCATCTTTCGCATAATATCATGTGATTACAGATCGGAAGAGCGGTTCAGCAGG
AL2233 | 66:T>A TGCAGATAGGGGTGTAGCCTGAGTGAGAGTGGTAAGGGATTCGGTTACTTCTAAAATAATTTTTTTTAT
AL2234 | 30:G>A TGCAGCAAGAAAACTTATCAAGGACCTGCGGTTTTTTCGGTAAAAGATCCTTATACTATGAGTTAGATT
AL2235 | 33:T>G TGCAGGCTTTAAGGGTTTTTTTTTGTTTTTTTGTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL2236 | 38:G>T TGCAGCCTTAGGAGGTCGTGCCTTGCGCTAAGGTATACGTTTAGAGTGGAAAGGTAGGAAGCGTGAAAA
AL2237 | 17:G>C TGCAGGGGATCCAATAGGAATTCAAAAAATGGTACTTTTCACTATCTACATGCAAGACAAGCTATCTAT
AL2238 | 18:C>T TGCAGGTTTGACTATCAACTTTGTACCTAGTCAGGAATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2239 | 11:T>C TGCAGCTACTATGTAGATGAAGTCATAGGATTGTCTTCAAAAGAAAAAAAATTACAGATCGGAAGAGCG
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AL2240 | 23:A>G TGCAGAAAGTGATCGAAGCACTGACAACATAACACGAAATAACTTTGTGACATAAGATTTACATAAGAT
AL2241 | 65:C>G TGCAGTTAGATGAGCCTTTCACACAAATTTGATGATCATATGTGTTCGTAAGTTATTCGAGTTTACAGA
AL2242 | 63:A>T TGCAGCTGCATCCAAGAGCCTTGTTCCTTTCTACTAAAAAAAATTACATATTAGTAAAATTGCAATTTG
AL2243 | 15:A>C TGCAGTTGTTAAACTAAAATACTATATTGTATTTTCTATAATTACAGATCGGAAGAGCGGTTCAGCAGG
AL2244 | 31:A>C TGCAGTTTTTGTTCTACTTGGAGTGGAATAAAGTTTAGGGTGAGCAAAGGGTGAAGGTCTTTTTTTTTC
AL2245 | 14:G>A TGCAGAATATATTGGAAGGTTCACGAGATTTGCTACATGAGATATAATAGTATGGTATTTGAGATTTTG
AL2246 | 44:T>A TGCAGCACATTTTAACCTCTAGTATTTGTCTCTCCGTTTGTTGTTCCCAAAAATGCAACACTTCAACAT
AL2247 | 35:T>G TGCAGAGCTTATTGTAGATGAAGGTCGTATTTGTTTGTTCATCTAGCCGTTCTTTCTATTATGTTATGT
AL2248 | 20:C>T TGCAGTTCAGTCCGGCACATCTCCGATAGCTTCCAGCCTGCCCGATGGTATGGTTGATAGCAGATTTCT
AL2249 | 32:.C>T TGCAGTAAAAATATGATTTTGGACTAAAAAGACTGGCTTGAAGAAAAACATCCTAATGCTCTAGTTTCT
AL2250 | 17:G>A TGCAGAAGTACAAAGAAGAAGATACTAGAAATGAGAGATCTCTTCATTCTTTTCTTCTGTTGATTTTCT
AL2251 | 50:T>C TGCAGCATGGAGAAGAAAATGAGTTGATTTTAGCTTGAAATTTCCCTTTTTATTTAGTTTATTACCAAA
AL2252 | 25:A>G TGCAGTATGTTTCTGAAAAAAAAAAAGAAAAAAATAATTAGAATTACAGATCGGAAGAGCGGTTCAGCA
AL2253 | 31:T>C TGCAGATCCACCATGACAAGGATCTTTGGGGTGTCGACGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL2254 | 50:C>T TGCAGTGCCTTGCCGCCTCTCCCTCCTCGCGTTTCGACCGCTTCCTTGTCCTTTTCCTCTTCCGTTACA
AL2255 | 40:A>C TGCAGCATTTGGGCTCCACCCCACTTGCATCCTCTCCAAAACCCACTTTGTTTACAATTGACTTTTCAT
AL2256 | 25:C>G TGCAGGTTGTTTGGAAGTGTGATTGCCCCTGGTCCAAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL2257 | 36:A>G TGCAGAGGTGCCCAAGCCGGGAGCCTGGAAGAAGTAAAGAATCTGTTGAAAGGAGCAGGGCAAGAGCAA
AL2258 | 58:G>C TGCAGCTAAAAGGAAAATATAAAAAACTCTTACAAAACAAACCCAAAATTTCACCTGTGAACTTCTTCC
AL2259 | 7:G>A TGCAGACGCTTTTTTACATGGTTTTGGTAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2260 | 31:C>T TGCAGTCCTTGGAGATCTGTGAATGCCATAGCCTTTCTGCTCCACCCCAGAGTATAAGTGGGTTACAGA
AL2261 | 25:T>A TGCAGCGTTTTTCATAGTTTGAAAATTTCAATAAACATAGATTTACAGATCGGAAGAGCGGTTCAGCAG
AL2262 | 25:G>T TGCAGCAGTTTTCTGGTGTCAACCCGGATTTTGATTTCTCTGTTGATGAGTACCTTTTGGATTATGAGT
AL2263 | 12:C>G TGCAGTTGAAGGCGTAGGGACAGGGGTTGTCCAGAGATTGAACCCGAGACGGGTATAAGCTCAAAACAT
AL2264 | 15:T>A TGCAGTTGAACCCATTTGGAGCCTTTAGCAAGATAAAAATAAAATAAAATACAACAATAGGTCAATTTT
AL2265 | 19:C>T TGCAGCACAAGATGCCGACCGAAGACAATAATAACAAGACAGGTTTAGTCTCTGATACTGAAAAGTTTA
AL2266 | 19:G>A TGCAGATCCACCATGACAAGGATCTTTGGGGTGTCGACGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL2267 | 67:T>C TGCAGTTTGATCCTTATTTGAGCGACGTAGTTTTAGAGGGTAGGGATTATTTCTCTTTCGGTCCCTCTT
AL2268 | 16:A>T TGCAGTTGAAATGCACAGTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2269 | 5:T>A TGCAGTGGTCAACGGTTGTGGAAGTGCAGGTACCTTTTATATAATGAAAATCTGGGGATATATGTCCAA
AL2270 | 25:C>A TGCAGTGAAGCAAATGTTTGGTTGGCATGAATCTCATTCCTCCCTTATTACATGCAAGGCTGTAATAGC
AL2271 | 11:T>C TGCAGAATCATTGAAGCATTAGAAAATTTCAAAACCTTTTTTTCAATATATCTTCTTACAGATCGGAAG
AL2272 | 56:C>A TGCAGCCACAGTCAGTAGACGTTTTCAAGTGGGATATCTCTTTACGAGCCCAATCACGAAGAAACCAAT
AL2273 | 47:A>T TGCAGCTGTAAACCAAATCATTTGGTTGAGAAATTTGTTGTATGACTAGAACTTGAGTCTAGGGGAAGC
AL2274 | 67:A>T TGCAGTGCACCCGTCTATATATGGATAATTTTTTTTCTCAATGTGTGATTACACAATGCCATTTTTTAG
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AL2275 | 37:G>T TGCAGATGCACGCTGTTTCTTCCAAGACGTTAGCAGGGAGCTAAACATTGTCTAGTAGTTAGCTCTGCT
AL2276 | 52:G>A TGCAGCCCTGCATGACTAATAGCCAGTTCTTCATTGCTTTTGCTTTTCAGAAGTGCTTTTGAGAAATTT
AL2277 | 32:T>C TGCAGTGAGGGGATAATTGCACGATGGGTCCTTTCCTTTCACACGAGCATTCAATTGCGCCTCGCTTAT
AL2278 | 54:A>T TGCAGTTTTTTTATTTGCTGGTGAACTGGGGCATCTGGGAAGGGATTTTTCGAAAATTTTTACGAGGTT
AL2279 | 33:C>A TGCAGTTTAAATGGCCCAGATCCGCACCTTTTTCCCCGTAATGGTCCTTTTTCGTAACCAGTCCCTTTC
AL2280 | 39:G>A TGCAGTTTAGTCTCCACAATGTCCCCAAGAATCTCGTCCGTAGGAACTTCTTCATTACAGATCGGAAGA
AL2281 | 18:T>G TGCAGCATAGGTTGACTTTGAGCTCTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2282 | 27:G>A TGCAGATCCACCATGACAAGGATCTTTGGGGTGTCGACGCACGGGAATTTACAGATCGGAAGAGCGGTT
AL2283 | 15:G>C TGCAGCCACGCTTTAGCCATTCGATTCCGTCTGAATTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL2284 | 24:T>A TGCAGTTGTGTTCTTACTTCTAAATTTTTTCTGCATTTTGAGTTTTTTGCTTACAGATCGGAAGAGCGG
AL2285 | 55:G>T TGCAGAGAAAACAAAGGAAAAGGCTTAGTTTTTTTAGAAACCAACAGTAAAAAATGATTTCAAAGACAA
AL2286 | 45:C>A TGCAGTAGGAAGTCTATCCCGATAAATAAAAACGATCAAAACATACTACGATGAATGTAAAAAATCAAA
AL2287 | 22:C>A TGCAGCATGAAGCATGCATAACCGAAATTGCCATTGGTTTATACGTATGGAGTCTCCAATAAGCATTAT
AL2288 | 16:A>C TGCAGATTTGGTATGCAATTGACCGAACTCTTCAATTTCTAACATGATTGTACTTTACAGATCGGAAGA
AL2289 | 57:.C>T TGCAGCAGGCGCGAATGGTCGCGCCTTCGGGTTTGGCTCGACCCGGTTTTGACCCGACTGAATTTTACA
AL2290 | 44:G>A TGCAGGCAAGGCTGACGTGGGAGCCGTGGGTGCGAGGGAGTCGGGGGCTCGAGGCGTGTTGGACGTGAG
AL2291 | 50:T>C TGCAGTTGTTGGTCGGAAATTTGCACGTGCCTCAGCAATTGCAGCAACAGTAGCATCTTTTAGCCCCTG
AL2292 | 10:C>T TGCAGATCCCCTTGGCAGAGATAATCTACGAGGACTTCCAAAGTATGGAGAGGAGAACCGTCAGGCGAG
AL2293 | 19:A>G TGCAGTATAGTAGTAGTAGACTTGTTCTGTTTTTGAGGGCGAGTGTCAGATGCACACATTTGATTCAAC
AL2294 | 68:G>A TGCAGAAAATCAATGACATATGGGAAAGCTTGGTAACACTATCACATGGAAGGGAAGAATATATATATG
AL2295 | 12:C>A TGCAGGTGAAAACGTTGGTGTTGGGTCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2296 | 21:.C>T TGCAGGTGCGGAGTAAACAAGCATGGCGGTGATAAATGTGAACATGATCGCAGGGTTGGTTTCAAAAGG
AL2297 | 47:A>T TGCAGATTTACAGTTCCTTTTTTTATTTTTCTCTTTTTGGATTTCATATTTTTTTATAACATATATATT
AL2298 | 31:C>G TGCAGCAACCGCGACCTACCGGTTATACTGTCTACCGTTACCATTGAAAAGCTTCGGTTCGAGCTCCAT
AL2299 | 47:A>C TGCAGCTTTGTAAGAGCAAAGTCCCTCATGTGTTTGCCATTGCCGGCAAGTAGCTTTAGGCTTTGATGC
AL2300 | 8:A>G TGCAGTCTAATAGTTCCAGCCCTTCTTCACTAAAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL2301 | 58:G>C TGCAGCGAGTAAAGAACTTGTTTTTTACACATTATGGAAGTTTATATAATCCGTTTGCGTTTTCTAAGG
AL2302 | 44:A>G TGCAGACAAATTGTAGAAGGTGGAATTGAGAAATTTTTTTAGGGATCAAAATTACAGATCGGAAGAGCG
AL2303 | 30:G>A TGCAGGTTTTTGGTAGTCATCGACAGGAATGCGCTGTTCTTGATTGGAATAGAGATAGGATTACAGATC
AL2304 | 14:G>A TGCAGAAATCTTTGGAAAAAAAAATTGAGAGAAAATACGAAAAGGGAAAGCATCCACAAACTAGCAAAA
AL2305 | 5:G>C TGCAGGTGCGGAGTAAACAAGCATGGCGGTGATAAATGTGAACATGATCGCAGGGTTGGTTTCAAAAGG
AL2306 | 22:T>G TGCAGCATTGCCGCAACATCACTACTAGTAATTGCATGTTAGGAGGAAATAATTATTGTGACTCTTCAA
AL2307 | 34:C>T TGCAGAAAACAAAATTTTCAATTAGACATGAGTACATTTTTAGAAGATAAAAAGGATATTGCACAGACA
AL2308 | 14:C>T TGCAGCAATCTTTACTTGTATTCTTTTAGAGAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2309 | 22:T>A TGCAGCTCCACGAAATTCTCATTATATTTCCCCCATTGAAGGAAGCTGCTATTATATCCATGCATGTCA

157




Ek 1. Devam

AL2310 | 16:G>C TGCAGTAATATTAACAGTGTCATTTTATATATAATATATCTAATTACAGATCGGAAGAGCGGTTCAGCA
AL2311 | 43:A>G TGCAGCATGCAATTCGTACTTCCTTTGAACTCTGAAAATTCTGAAAAAAAAAAATTACAGATCGGAAGA
AL2312 | 62:C>T TGCAGCATTGCTGGGTGGTTGATTTTGTACAGTAGTTTGCGCAAGAGGCCTTGCAGAAGGTACGGACTC
AL2313 | 20:G>A TGCAGCAACTTAAAGCACTCGTAAGTAAGTGATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2314 | 32.A>T TGCAGTAAAAATTCAGCTAAGTTATTGGAATAATCAAATGACATTTATGTCTCATTGTTTGGTTATTTT
AL2315 | 47:G>A TGCAGCAATGACATGAAATTGAAAAAATCACTAAAAATAGTATAAATGGAACTAAATAATGAGTAAGTT
AL2316 | 24:G>A TGCAGATGTGACAAGTGCTTAGATGTGTACAAGCAGAAACATATCCGTTATCTACTTGACAAGGAAGAT
AL2317 | 8:T>C TGCAGTAATTTACCTAAAAAAATTGTCATTTCTAAATCATTTTCATCAGGTTTGTAAGAAAAATTTATG
AL2318 | 17:C>T TGCAGATTTTTTGGCAACGTAGCATTGAGCTTCTTTCTTCTTGATGCCATTTTTATTTTCATCTTATGG
AL2319 | 16:T>C TGCAGCAGTAACGTGATTTTGGAAAATCACCATAAATTGTGGGAGATGAATTAGAAGCTGAATAAATTA
AL2320 | 26:T>A TGCAGCCATCCCTTCTTATAAAACATTTTTCTATTTTTTTTATATATTATTTACGGATCAATGTATAAT
AL2321 | 15:G>A TGCAGATATATGACTGTGAAATGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCT
AL2322 | 11.T>G TGCAGCGTTTTTCATAGTTTGAAAATTTCAATAAACATAGATTTACAGATCGGAAGAGCGGTTCAGCAG
AL2323 | 23:T>A TGCAGTGAGGCCCCCTCCATCATTTTGAAATTATTAGTAAATATTACAGATCGGAAGAGCGGTTCAGCA
AL2324 | 32:G>A TGCAGTTTGCACCAACAAAAATATCATCACATGTTTTTCTATTATGAAAAAAGTATTTTTGAATTGATA
AL2325 | 27:T>C TGCAGATTGGAGTTGCTGGTGTTCCAGTAGATAAGGATGTAAAGCAAACAGCAACCATAGAAGATGAAT
AL2326 | 13:C>T TGCAGTGGAAAAACACTTCTGCCGTGTAAAAACACTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2327 | 22:T>G TGCAGACATGGTGGAGAAAAAATTGAGATAGGCTTTCCTGTCTGAAAACTGATCTTATTGGTCTTATTT
AL2328 | 22:A>G TGCAGTAACCCAAAACTGCCAAAGCCATATTTATTCATTCACCACTATTATTCACTAAATCCATACAAA
AL2329 | 51:C>A TGCAGAGGCGAATATAAGGGGGGTTGGCAATGGAAAATTTCTATTTAGGCTCTTGAATTTTTTTTTACA
AL2330 | 20:T>A TGCAGTTCGTGCACGCAAGGTTTGGATTTTTGCTGCATGCGTGGGGAGGAATTGGGGTCTGACCAGGAC
AL2331 | 67:C>A TGCAGGTATGGGACAAAATTTATGGATGAATATCAAGCTATAATTACCCAAAAGCTTGGCCTCCAAACG
AL2332 | 6:T>A TGCAGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCCGTCTTCTGC
AL2333 | 23:T>C TGCAGCACAACCAAGTTATACACTGTCTCATTCTTCAGTTCACGGTTCTCTTGAAACGACAATGTCTCC
AL2334 | 18:C>T TGCAGCTCCAACCCCAGACCTCCGTCCGCCTTGCGCCCACACCTGTGCTACTGGCCACTGTACCATGCT
AL2335 | 32:T>C TGCAGTTCCCGACCTGTTTTGGTTTTCCATAGTTTCTTCTTCTTCAATCAAGACGAAGAGATATGGGCA
AL2336 | 43:G>T TGCAGATTTTTGAGCTTTCAAACCTCAATATTTGATGATAATTGCGGTGAAGAAAGAAGATGGAGAAGA
AL2337 | 11:A>T TGCAGGATACTAAAAAGAATCATCTGGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2338 | 13:C>T TGCAGTTCGTGCACGCAAGGTTTGGATTTTTGCTGCATGCGTGGGGAGGAATTGGGGTCTGACCAGGAC
AL2339 | 25:A>T TGCAGTATTATTATTTTATTTATTTATTTTCTCATATCACACATATATACAATTTTTTTTTACAGATCG
AL2340 | 10:G>C TGCAGTAACTGTGTTTATCCTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2341 | 36:A>G TGCAGAGTGCGCGATTCTGTGCATTTCGATATTTTTAGGCTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2342 | 8:C>T TGCAGTTTCAATGACTTGATATGCAAATTTACCATTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2343 | 16:C>A TGCAGAAAATCAATGACATATGGGAAAGCTTGGTAACACTATCACATGGAAGGGAAGAATATATATATG
AL2344 | 26:A>C TGCAGGGGATTAGCACGCCAAGGGAAATGGATGGAAAGTTGACAACTTACAGATCGGAAGAGCGGTTCA
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AL2345 | 8:G>C TGCAGGCCGCCTAATAAGAAGGGTTTGGGTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2346 | 10:C>T TGCAGATCCCCTGGTTTCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATG
AL2347 | 20:G>T TGCAGTGAGAGCTAATTTTAGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2348 | 14:T>A TGCAGGCTGCAAAATAAGAATGGAAATAAGAAAAGTAACAAAAATAAGAAACCTGCAAAAGGAAAAAAG
AL2349 | 5:C>A TGCAGCCAATTTTTCAGGAATATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2350 | 44:A>G TGCAGCTGAATCCTCCAGCCTGTTTTCAGCATATCAGTGTGGCTAAAATAAGTTTTCACTGCACTGTGC
AL2351 | 18:G>C TGCAGAGTCGTTATACTGGAGTTTGAAGCTGTCTACTGATCAGAAGATTCACCACTAAGTCCCAAATCT
AL2352 | 68:C>A TGCAGTGGATAGGGGCAGTGTAACACCCCGAACCCGAAACCGACACCGGAGTCGAACACGAGGTGTTAC
AL2353 | 5:T>C TGCAGTTACGGAACTCCAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTA
AL2354 | 42:A>T TGCAGCAACACTGATGCGAGTTTGAAAATTTACTAAAAATCAAAGAAATTTACAGATCGGAAGAGCGGT
AL2355 | 17:A>G TGCAGGTTGAATGTGCCAAATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2356 | 64:T>A TGCAGAACAAATGATGCTGAAAAAAAAAGAAAACGAAACAGAAATTATTGAAAATGTAAAAAAATGATA
AL2357 | 5:T>C TGCAGTAGCAGGACGCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2358 | 6:C>T TGCAGTCTAAAGCTCATCTTTCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2359 | 11:.G>T TGCAGATTTTTGAGCTTTCAAACCTCAATATTTGGTGATAATTTTGGTGAAGAAAGAAGATGGAGAATA
AL2360 | 27:A>C TGCAGAGGCAGAGTTACTGTTCACCTTATTTTTTGTAAACTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2361 | 19:G>A TGCAGAGATATGGTATTCTGGACCGAAATAGAACTGTTTGGTAGCATGGATAGGGTTGTTTTGGTGCAC
AL2362 | 6:T>C TGCAGGTTTTATGCGAGAATATTATCACTGATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2363 | 8:G>A TGCAGCACGCCTTACCATAGAGTGTTGAACAATCTTCTTCGTATCCAATTCTGCTTTGATTGGAAACAA
AL2364 | 45:A>G TGCAGATCCAATCTAGGGTTAGCTAGATTTATAGTGGGGAAGTGCAGACTTTTTCAGATTTGCGGATTT
AL2365 | 15:G>A TGCAGACAATTTTTCGGGAATATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2366 | 7:G>C TGCAGCGGCAAGCGAATGGGGCTAGGGTTAGGGTTTCCAAGAACTTTCAAAGGATTGGGCCTATCGGGC
AL2367 | 15:G>A TGCAGTGCACTCTCCGATTGTATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2368 | 65:T>A TGCAGGAAATCTATTCTTTTGGTATGCTAATTTCCTTTTTGTATAGAAATAATAATAATAATAATTACA
AL2369 | 28:T>C TGCAGCTTTTTGAGCTTTCAAACCTCAATATTTGATGATAATTTCGATGAAGAAAGAAGATAGAGATGA
AL2370 | 9:C>T TGCAGGTTGCCATTCCCAATTTGGAGTATCTGACTTTGTCCTCCATTACAGATCGGAAGAGCGGTTCAG
AL2371 | 26:A>C TGCAGACAAAAGTGGCCGCCCCAGTTATTGTCTCTGTGATTTTGTCCATCCTATATATTTGGATAAAAT
AL2372 | 30:G>A TGCAGTTGTTTGTTGACAAAAAAAATCAATGAAACAAAATATTTCTTTACAGATCGGAAGAGCGGTTCA
AL2373 | 15:A>G TGCAGTCTTTCTGTTATAACATTGCTCTTTAGTTTAGTCCATTTTATTATTTTGATGTTACAGATCGGA
AL2374 | 32:.C>A TGCAGTGACGTGGATGTGAAAAATCACTAAAACTAGTAGGAATGGAATTACAGATCGGAAGAGCGGTTC
AL2375 | 32:G>A TGCAGCTCCTTTATCCCAGGAAAGGAAGAGAGGATTGCAATAAGATCATCACCATATCCGATAGAATCT
AL2376 | 17:G>C TGCAGTTAGTAAAAACAGTAAATGTCGGGGTTGTCGGCAGGTTGCATCCGTAGAATAGGGTGAGGTTCC
AL2377 | 10:T>C TGCAGGTAAGTGATCTTGTTCGCCATTTCCTCAAATCTCTTCTCGCGTTCAATTTTTGAAAAGGTTTTG
AL2378 | 41:C>G TGCAGCCATTTTTTTCAAAGATAATGTGTCATGATCAGTTGCCTGCTGATGCTGTGGGCAGTCTTGCAT
AL2379 | 29:T>C TGCAGTACCAACAAAAACAGTGGAAACAGTTGCATAAGATGTCTAGACCATTACAGATCGGAAGAGCGG
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AL2380 | 6:T>A TGCAGGTCGAGTACCGTGGATCGTCGACGGATAAAATCGTTGGAACTCTGGTTACAGATCGGAAGAGCG
AL2381 | 37:A>C TGCAGTTGCACTCCATTCCAGGGCCTTTCCATTATTTATTTTTCCATTTTTTTCCTAATTTTTTTTCTT
AL2382 | 20:T>G TGCAGAGAGGTGTTTTGGACTAGCGGCGCCTTGAACATGAATGATCAATGCTTCAAAAACATTGTATGG
AL2383 | 27:T>C TGCAGAAAATATCACAAAAAGCCACACTAGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2384 | 6:A>G TGCAGCATCTAGTTGTACTGAGTTTCAATAAAACACTTGCAGATTACAGATCGGAAGAGCGGTTCAGCA
AL2385 | 16:A>G TGCAGTTGCTGTAGCAAGTAATCCAGTCCTACATTCAAAATTTACAGATCGGAAGAGCGGTTCAGCAGG
AL2386 | 30:T>G TGCAGCAGGCAATCCCCATATTTCCCGCAGTCACGGTGAAGTGAGATGGGCATATGGTTTACAGATCGG
AL2387 | 18:C>T TGCAGCCATGGGCAAAGGCAAGTCATAAAGAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA
AL2388 | 27:C>G TGCAGTATCCATTGTGAAACTAGCAGCCCAATAGAGAAAGGGATAAAGATGAACACCCAAAACTAGTTT
AL2389 | 22:T>C TGCAGGCTGTGAAAAGAACAAATGTGAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2390 | 5:C>T TGCAGCAATCTTTACTTGTATTCTTTTAGAGAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2391 | 19:A>T TGCAGCAATCTTTACTTGTATTCTTTTAGAGAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2392 | 16:T>C TGCAGTTTTAGTCTCATCATATCAGATGCATATTGCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2393 | 11:A>G TGCAGATCAGCAGTTAGGAGTTTGAATGAAATTCAAACTTTGAATTTGGCCAGGAATTAGGGAGCTAAG
AL2394 | 13:A>G TGCAGGTGCCAAGAGCTCATGTCAAGCAGCATGAACCTCAACACAACTGATCGGATGTAACTTCTCTTT
AL2395 | 5:A>C TGCAGAGTACCCTTTGTTAGACATCGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2396 | 27:A>G TGCAGAGTATAGAGAAAGAAAGAGACAACATATAATATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2397 | 19:T>C TGCAGTATTCAAACTGAAGTCAAACAACGCTTCAACTTTCAAACATATAAAAAAACCAGAATAAATACA
AL2398 | 23:T>C TGCAGAGAAAATGAATAAATAAATAAATAAAGCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2399 | 39:T>C TGCAGAAGTGGCCCCCATTGAGAGTAGGACAAACAGTAATAACGTCAAGTCCAGACCTTTTTGCAAACT
AL2400 | 42:T>G TGCAGTGATGTAGATTTGGAAAATCACTAAAAATAGTAGGAATGGAATTACAGATCGGAAGAGCGGTTC
AL2401 | 15:C>A TGCAGTTGGAGTGTCCAAATAAAATGTTCCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2402 | 43:C>T TGCAGTCTTTCTGTTATAACATTCCTCTTTAGTTTAGTCCTTTCTATTATTTTGATGTTACAGATCGGA
AL2403 | 24:T>C TGCAGCAAAGGAGCTGGAGGTGAATCCTATGAGTATGCAGGCTGCTTTACAGATCGGAAGAGCGGTTCA
AL2404 | 9:T>A TGCAGTGAATCAAATGCAAATTTATGGACTGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2405 | 13:A>C TGCAGATTTTTTGAATGAGAAATCAATTCAGGTATGTAGTATTTGTTATTATCAAATCATGTATCTCTT
AL2406 | 9:A>G TGCAGTTGCAGCCATTTTGAAGAAGTGAGTATATTTTTCATGCATGGTTATGTAGAATGGGAATTCTTC
AL2407 | 22:A>C TGCAGTTTGGAATCAGGGCAACAATCATTTCCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2408 | 14:C>T TGCAGACTAAAATGCAAACACACACGAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2409 | 12:C>T TGCAGACTAAAACGTAAACACACACGAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2410 | 20:T>C TGCAGTGTCTTCTAGGACTTTCATCTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2411 | 8:A>C TGCAGTGGACTCGCATATTCCGTGTGGACTATGGGCACCAAGAAGCTGCTGCCAAGTTTGGAAAAGACC
AL2412 | 5:T>A TGCAGTCAACACTATGAAATGTTCATGAAGAAAAAAAAATCATTACAGATCGGAAGAGCGGTTCAGCAG
AL2413 | 7:C>T TGCAGAACCAAAAAACCATTTGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2414 | 38:A>G TGCAGTGACGTGGATGTGAAAAATCACTAAAAATAGTAAGAATGGAATTACAGATCGGAAGAGCGGTTC
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AL2415 | 8:A>T TGCAGATTAGGTGTTGTAGGGGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2416 | T:A>T TGCAGAAAACTGGGTTTAGGGTCTAATTTTTTTCTCTATTTGATCTATGTTGGAGGAATATTCTCTTTA
AL2417 | 46:C>T TGCAGTTTCGGTCTATATCTTGCATTTTTTTGGGCACGGTTGCTAACCATAAGGGTTATAAGTGTCTTG
AL2418 | 17:T>A TGCAGCCTGTTGAAAAGTCACACCGTCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGA
AL2419 | 9:A>G TGCAGCACAACCCAGCAGAATTATCAAACTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2420 | 15:C>T TGCAGCAGCATTGGGCTTTACAAGGTGAAAACCCACATTGCACAAAAATATCAAAGTTTCAGATCTATC
AL2421 | 11:A>G TGCAGAAACCCATTGCAATCCGCATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2422 | 54:G>T TGCAGATTTTTTGTTTTTATTTTCTTCTTCTGCTCTGGATTTCTTTCTTTTTTTGAAGATTTTGAGGGT
AL2423 | 54:.C>T TGCAGCAATTAGATCAGAATACAGAAGTTACAGTAAAAACCACAATTCAACAAACGATCAAAAACCTAT
AL2424 | 12:.T>G TGCAGGTAAAATTGCATACATCAATGGTCTGGTGCAGTGAAGGCATTACAGATCGGAAGAGCGGTTCAG
AL2425 | 25:T>C TGCAGTTCCAAGGATGAAGCATAACTAGCTTCTACCATTTGGATCGTGCCATTTTTACTCTCCTTTCCA
AL2426 | 55:G>C TGCAGCTTTTTACTATACTAGTTCATATATGTAGCAAGTGTAGTTAGCTGGATGTGTTCAATTTTTAGT
AL2427 | 40:C>T TGCAGCTTTTTACTATACTAGTTCATATATGTAGCAAGTGCAGTTAGCAGGATGTCTTCAATTTTTAGT
AL2428 | 21:C>G TGCAGTATCAAATTTTGGATCCAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATC
AL2429 | 51:.C>T TGCAGAACAGAGAGCGGTTCATTGAACAAGGGGATGCAATAACAGTTGAATCAGAAGTTAGTCTAAAAT
AL2430 | 12:C>T TGCAGAAACTGTCGGTTGCATTTCTCGTGTTGCGCCCAAATCATAAGTCCGATATTCTCTTTCAGTCAA
AL2431 | 25:G>T TGCAGAAAACAAGGGAATAGTGTAGGAGAAGAAAAAGAGTTCTTCAAAAATAAAAGAAGAAAAAAGAAA
AL2432 | 27:T>G TGCAGGCTGCTCTGGCCTTGAAGGAGGTTAGGGGTAGCACTGCTGAAAGAATAGTGAGGGAGAGGGGTG
AL2433 | 6:T>A TGCAGGTGTGCCGGCTCCTGCTGCACCCTTCAGAGCAATCAAGGGGAGAGGTGTAAAAGAAATGGGAGC
AL2434 | 18:A>T TGCAGATTTGGTATGCCAATGACCAAACTCTTCAATTTCTAACATGATTATACTTTACAGATCGGAAGA
AL2435 | 8:T>C TGCAGACCTGTCCGCAGTTTCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2436 | 10:G>A TGCAGCAACAGGAAGTGCATTCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2437 | 24:T>C TGCAGCTTCCGTTGCCAACCTTTTTGAGCACATTGCCGGTTCTTTACAGATCGGAAGAGCGGTTCAGCA
AL2438 | 24:G>A TGCAGTTCGCGCACGCAAGGTTTGGACTTTTGCTGCACGTGGGGAAGGTATTTGAACTGGACCGAAACA
AL2439 | 22:.T>G TGCAGCTGGATGTTTCTGTTTGTATGTTTCTCATGTAATCATCATTTTATTACAGATCGGAAGAGCGGT
AL2440 | 63:A>G TGCAGCAGTAAGGTGATTTTGGAAAATCGCCATAATTTGTAGGAGTTGAATTAGAAGCTGAGTAAATTA
AL2441 | 24:C>T TGCAGAAACCCTTTCCAAATCAATCTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2442 | 42:A>C TGCAGCATTTGGGCTCCACCCCACTTGCATCCTCTCCAAACCACACTTTGTTTTCAATCGATTTTTCAT
AL2443 | 20:C>T TGCAGAAATAATTTAGAAAACTTACTGTATACAATACTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2444 | 37:T>C TGCAGCAACAATTTACAAGTCAGAAACCAAAACAGAGTAAACTGAAAGAACAAAAATCGATTTACAATA
AL2445 | 35:G>A TGCAGTGATGTAGATTTGGAAAATCACTAAAAATAGTAGGAAGGGAATTACAGATCGGAAGAGCGGTTC
AL2446 | 8:G>A TGCAGACCGAAACTTGCATTTTTTTTGGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2447 | 24:A>T TGCAGATTTCTGAGATCATACAATATCAATTTTTTTATTCGTGACGGAGTCCCAACGTCTCCCTTACAA
AL2448 | 6:T>C TGCAGCTTTTTGGGTAAGAAAGCACTAATGTAGTGAGTAAAATGTTGGTTTACAGATCGGAAGAGCGGT
AL2449 | 20:G>C TGCAGTGATTATATTTTGGAGTTAGAGTTTTACATACGGTGACAGGATATAATTTTCCTTACAGATCGG
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AL2450 | 27:A>G TGCAGGCTGCAAAATAAGAATGGAAATAAGAAAAGTAACAAAAATAAGAAACCTGCAAAAGGAAAAAAG
AL2451 | 40:G>A TGCAGCAAAACAGCAGTGAGCTAGGGACTTGCTTAGAAATGGGAATAAAGGGAGGAAGGAAGCAGCAGG
AL2452 | 8:T>G TGCAGATGTAGAACCGTAATCGTTTTTGCAATGCTGTCTACGTCCATCAACCAACCGGAAATGTCTACT
AL2453 | 16:G>T TGCAGGAGAAAAAATGGTAGATTAGAACTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2454 | 5:T>C TGCAGTAACAATTTACAAGTCAGAAACCAAAACAGAGTAAACTGAAAGAATAAATATCGATTTACAATA
AL2455 | 5:C>G TGCAGCAAAGGAGTTGGCACCAAAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2456 | 13:T>C TGCAGGAAGTCAATTCCAGCCTAAAGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2457 | 16:A>T TGCAGCAAATGAAATCAGCAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2458 | 6:G>A TGCAGTGTGAGTAAATACAAAAAATATGACCCATGAATTCCCAAATTTGTGTCATCACATTACAGATCG
AL2459 | 45:C>A TGCAGATGTGACAAGTGCTTAGATGTGTACAAGCAGAAACATATCCGTTATCTACTTGACAAGGAAGAT
AL2460 | 7:C>T TGCAGGTCAGCATGTCTTTTGTTTTTGACGTCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2461 | 14:T>C TGCAGTTCACCGTCTTCATCTCCTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATC
AL2462 | 37:C>A TGCAGTTTATTTTGTTGTTCTTTTTGTCATTTTAGTCCATGTAACTTATTTTAGTTCATTTTGAACTAT
AL2463 | 58:C>T TGCAGATGGACTGGAGGGCCAAGACATGAAGGCCACAGAAAACCAATTCGCCAAGGATCAATGGCAGTC
AL2464 | 6:T>C TGCAGATTTGAGGCAGTGAGCAATTACAGCTTTGTTTTCTAAGTTAGCTTACAGATCGGAAGAGCGGTT
AL2465 | 9:C>A TGCAGTATTCTGTTTATGGCAAATTTCATCCCTTTTATGAGTTTTTTGCACTAAGTATCTTACAGATCG
AL2466 | 68:C>A TGCAGAAAATACAAAGAAATAAGAAAGAAAAATACTAAGCTAGGGTTCGACCTTGTCTTCTTTGATTAC
AL2467 | 68:A>G TGCAGTGCCTTGCCGCCTCTCCCTCCTCGCGTTTCGACCGCTTCCTTGTCCTTTTCCTCTTCCGTTACA
AL2468 | 43:C>A TGCAGGTTTGAATGAGAAATCCAATGTCACTATTAGGTAGTTACTGACATGATAAGTAAAAAAAAAGGT
AL2469 | 30:G>A TGCAGCAAAACAAAGTGGATCCAAACTCCAGAAATTCAAGCTTTACAGATCGGAAGAGCGGTTCAGCAG
AL2470 | 38:C>G TGCAGAAGAATATTCCTTTTATTTGGGATGATCAGTGTCAGAAAAGTTTTGAAACATTGAAGCGAATGT
AL2471 | 14:C>T TGCAGTTTGAGGATCGTCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTAT
AL2472 | 7:C>T TGCAGTCCGTATTATTTATATGAGGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2473 | 55:A>T TGCAGATTTACAGTTCCTTTTTTTATTTTTCTCTTTTTGGATTTCATATTTTTTTATAACATATATATT
AL2474 | 64:A>G TGCAGATTTTTTGTTTTTATTTTCTTCTTCTGCTCTGGATTTCTTTCTTTTTTTTGAGATTTTGAGGGT
AL2475 | 24:A>C TGCAGTGATGTGAATTTGAAAAATAACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL2476 | 26:G>A TGCAGCCTCGCTTCCAACCGCATCTCGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2477 | 19:A>G TGCAGGAGGGGGACTGTGCAGGCAGCCCATTCGTGCCTACCTGTCAGGCTCGATTACAGATCGGAAGAG
AL2478 | 39:G>A TGCAGTGGTGCAACTTTGGAAATTCACCATAAATTTTTGGAATTGAATTAGGGGCTGAATAAAATATGA
AL2479 | 34:A>T TGCAGTTGTCTGTTCTACCCGACAATGTGTTAGTAGCTGAATTACAGATCGGAAGAGCGGTTCAGCAGG
AL2480 | 45:T>C TGCAGTATCCTGTTTATGGCAAATTTCATCCTTTTTGATGAGTTTTTATACACTAAGTATCTTATTACA
AL2481 | 12:G>T TGCAGAAGAATGGTCCTTTTATTTGGGATGATTAGTGTCAGAAAAGTTTTGAAACATTGAAGCAAATGT
AL2482 | 23:T>C TGCAGTTCTGGTGGTAACTCTAGTTGATAAGCCAGTGGTCCAACCCACTTACAGATCGGAAGAGCGGTT
AL2483 | 5:A>C TGCAGAAGTGATGTGGATGTGAAAAATCACTAAAAATATTAGGAATGGAATTACAGATCGGAAGAGCGG
AL2484 | 8:C>A TGCAGCAACACTGACGCGAGTTTGAAAATTTACTAAAAATCATAGCAATTGAATTTGGTGATGGATTAC

162




Ek 1. Devam

AL2485 | 68:C>A TGCAGGATTGTAAGTTTTGATAATATCTATAATAAGTCTTCAATCTTCAGAATATGCTTCAAAGTTTAC
AL2486 | 5:T>G TGCAGTAAAAATATGATTTTGGACTAAAAAGATTGGCTTGAAGAAAAACATCCTAATGCTCTAGTTTCT
AL2487 | 16:T>C TGCAGTACGTGCAAATTTGTGCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2488 | 29:A>G TGCAGATTGAACATGTTGGAGTTACTACTACATGTGCTTATGTTACTCTTAGACATAGATTTGTTCTTT
AL2489 | 21:A>C TGCAGGTCCCCTTTTTCTTCCACATGCACTAATAGGTCCTCATGCATTGACCTATCACATTTTACAGAT
AL2490 | 17:G>A TGCAGAAGGGGAAAAGGGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTAT
AL2491 | 6:T>C TGCAGATAAGACAAAGCATGTATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2492 | 51:T>C TGCAGATTTTTTGGCAATGTAGCATTGAGCTTCTTTCTTCTTGATGCCATTTTTATTTTCATCTTATGG
AL2493 | T:.C>A TGCAGTTCCTGGAACAATGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTA
AL2494 | :A>T TGCAGTTTAATACTTTAGATTACCAAATATACAAACCCAACTATCTTACGAGCATTCGCACACTCGCAA
AL2495 | 11:G>C TGCAGCCTTGGGGTGAGTGCATGTTCATCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGAC
AL2496 | 29:A>G TGCAGTGATGTGAATTTGAAAAATAACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL2497 | 46:A>G TGCAGTTGAAGAGAAGACAAAATTCAATGCTTGCTGGGTCTGAGACACTGAAATATTTTTGACTTACAG
AL2498 | 55:C>T TGCAGCTTATTCCCCCTCTCTTCCCCCCCAAAAAAAAAAGGAGAGAGATGTCCCGCCCCTTCTTTATGC
AL2499 | 36:G>A TGCAGTTGACTAATGTCAAAGTGTCATGGGTCGCGGGTTATGGGTCAAAATCTGTGATCAATGCACACG
AL2500 | 44:A>G TGCAGCAATGAAATGAATTTGAAAAATCACTAAAAATAGTATAAATGGAATTACAGATCGGAAGAGCGG
AL2501 | 26:C>T TGCAGGCTGTCTTCCTGAGCAATAGTCAGTAAATCATTTATAACTGGATCTAAGAAACTCCAAATCAAG
AL2502 | 67:G>T TGCAGTATGCTATCCTCGCAGTGAATGCCCCTTAGAACCTACAAAAACATGGGAAGGCATAGTTACAGA
AL2503 | 24:T>C TGCAGATCTAACAATAATTCATGGTACATTCATATTTCATTTTCGTTTACGAAACTCAAACATAAGGCA
AL2504 | 14:G>A TGCAGGAGGAGTCGGCTGAGTGGTGGACTGCTGCTCAGCAGTGGAGAGCTTGAATTACAGATCGGAAGA
AL2505 | 22:A>G TGCAGTGCTCGTGAGGTGATCCAAGATGGGATGGTGTGGCGGGTGGGGGATGGTGCGTGCATTACAGAT
AL2506 | 15:G>A TGCAGTCTTGCATGTGCTGCTACAGTATAACTAGTTACAATTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2507 | 43:T>C TGCAGTAGTGTAACTTTTGAAATTCACCATAAATTGTGGAAATTGATTTACGGGCTGAGTAAAATATGA
AL2508 | 46:G>T TGCAGTAGTGTATATTTTAAAATTCACTATAAATTGTGGAAATTGAGTTAAGGGCTGAATAAAATATGA
AL2509 | 26:T>C TGCAGCAACACAAGTTATGTGTACGATAATTATAAATTTGAATCTAATTTATATGTATTGAGAGATGGT
AL2510 | 68:A>C TGCAGCCTCTGCTCTCTCCATAGCTCTCTTTCCTTTCTTCATTTCTTTGATCTCCAAAAAAAAAAATAA
AL2511 | 22:T>C TGCAGATCAGCGGTTAGGTGTTTGAATGAAATTCAAACTTTGAAATTGGAGATTGGAATTTACAGATCG
AL2512 | T:A>G TGCAGTGACCATGACTAACCTGCATATCCAGATCTCAGAACAATTAGTAGTTATCTTGGTTACAGATCG
AL2513 | 50:T>C TGCAGTGACCATGACTAACCTGCATATCCAGATCTCAGAACAATTAGTAGTTATCTTGGTTACAGATCG
AL2514 | 14:T>A TGCAGTTAGCCAGCTTGTCTAGAAATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGA
AL2515 | 9:T>C TGCAGCTAGTGTGGGAAATACGAGATTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2516 | 13:G>A TGCAGCTAGTGTGGGAAATACGAGATTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2517 | 24:C>A TGCAGTCAACTAGATGTTTGGAATCAACAACAGCATGTAGGGATAGATAGATTACGACAGAATTACAGA
AL2518 | 64:C>A TGCAGTAGCTCCATCATAGCCTCCGTCATCAAGGACCTATGTATAGGAAGAGAGAAGATTGTTACAGAT
AL2519 | 51:.T>G TGCAGGCATTGCTAGAGGGAGTGGAAGGTAGAGGGCACTACAGATTTTGGTTGTTATTGAACTAGTTAC
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AL2520 | 32:T>A TGCAGAAGCATCTTTCATAGACTTTTTTTTTTTACATTCACAAGTCAATAATTACAGATCGGAAGAGCG
AL2521 | 20:T>C TGCAGCAACACTGAAGGGAGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2522 | 35:C>T TGCAGAAGCAGCTTGCACCTTTCTTTCTTTCTTTTCTTTTTGTTTITTTGTTTTTACAGATCGGAAGAGC
AL2523 | 36:G>A TGCAGAATTACCTCTTTTGACCATCCTTCTGTCTAAGATGCGAACTGGCTCTTTTGGTAAGGCACCTTG
AL2524 | 38:A>T TGCAGATTTTTTGTTTTTATTTTCTTCTTCTGCTCTGGATTTCTTTCTTTTTTTTGAGATTTTGAGGGT
AL2525 | 6:A>C TGCAGAATGCTCTTTCATTTTACTTTTTGTTCCCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL2526 | 25:C>T TGCAGCTAAATGAAGTTCTATATTTCTGCTATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2527 | 63:G>A TGCAGGCTATTGAGTTTGTCTAGCTACGGGTATGGCTCTTATGTTCATGAAATCCGTGTATTCGAATTA
AL2528 | 27:G>A TGCAGGCTATTGAGTTTGTCTAGCTACGGGTATGGCACTTATGTGCATGAAATCCGTGTATTCAAATCA
AL2529 | 26:T>C TGCAGGCTATTGAGTTTGTCTAGCTGTGGGTATGGCACTAATGTGCATGAAATTCGTGTATTCGAATCA
AL2530 | 36:T>C TGCAGTTGCTATTAGACTGCAAACTCTCATCATCAATACTCTCAAACTATCTAGTGCCGAATACGTTTG
AL2531 | 67:T>A TGCAGTTTATGCCATTTGTAATTTTATATGGGTAAACTACACTCATGTCACTTTTGTTTATCTTAGGTT
AL2532 | 9:A>G TGCAGCAACACTGATGCGAGTTTGAAAAATTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2533 | 6:A>T TGCAGCAGAAGCTTATTCAGATCCTTCAATAGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2534 | 18:T>A TGCAGGATTTTTGCATGTTTGAGACTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGAT
AL2535 | 46:C>G TGCAGTCAAAATCAATGGATATCATCATTGGAATATATAATAAAACCGACAAAATCAATGGATCATCCA
AL2536 | 10:A>T TGCAGTTATGACCATCTGTTTTTGAGAACATGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGA
AL2537 | 47:T>A TGCAGAAATACCGAAATCTTTAGCTGCATCAAGAGCCCAAGGCAGCATCAAATCGTACGCAACGCAACA
AL2538 | 24:G>C TGCAGCAGTAAGTTTCCACGTACAGTTTTTCTTTTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL2539 | 22:C>G TGCAGATACTCAATATCAAAGTCTTACTTGAATCCTAGCATTTAGCCGTCGGGTCTTTACAGATCGGAA
AL2540 | 63:C>A TGCAGTAGTGTAACTTTTGAAATTCACCATAAATTGTGGAAATTGAGTTACGGGCTGAGTAAACTATGA
AL2541 | 35:G>A TGCAGACTTACAAAGAGTGTATTTCCAAACTGCTCGATTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2542 | 38:T>G TGCAGCAGTGATGTGAGATTGAAAAATCACTAAAAATATTAGAAATGGAATTACAGATCGGAAGAGCGG
AL2543 | 13:A>C TGCAGCAAGCACCACTAATGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTA
AL2544 | 33:.C>T TGCAGTAGTGTAACTTTTGAAATTCACCATAAACTGTGGAAATTGATTTACGGGCTGAGTAAAATATGA
AL2545 | 13:A>T TGCAGTGATGTGAATTTGAAAAATAACTAAAAATAGTAGAAATGGAATTACAGATCGGAAGAGCGGTTC
AL2546 | 7:G>A TGCAGTAGCCCAAAATTGTCAAGGCTAATTTACTCATTCACAATTATTGTTTACCAAATTACAGATCGG
AL2547 | 12:G>A TGCAGATACTTCGACCAGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTAT
AL2548 | 37:T>A TGCAGTGAAATTATGATTATGTGGTAAACATTGACAATAATTTGTTACAGATCGGAAGAGCGGTTCAGC
AL2549 | 28:C>A TGCAGGTTGTTTGGAAGTGTGATTGGCCCTGGTCCAAAGTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL2550 | 35:C>A TGCAGATTTAGAATAACATATAAATATTAGATTTACCTCTTACAGATCGGAAGAGCGGTTCAGCAGGAA
AL2551 | 18:T>C TGCAGAAAGCGTTATCAGTATAACCCTATTGTCAAACGAATTCCCAGATAAGCAGAACCATGTTTACAG
AL2552 | 26:A>G TGCAGCGGTAGGAGATGAGCATGGTAATTAGATGTGGGGAATAAAAAGAAGTATTGAGAGATGTAGTGC
AL2553 | 6:A>G TGCAGCAACACTGATGTGAGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2554 | 54:G>A TGCAGGCTGTCTTCCTGAGCAATAGTCACTAAATCATTTATAACTGGAGCTACGGAACTCCAAATGAAG
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AL2555 | 10:C>G TGCAGAAAACCCCGCCAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTAT
AL2556 | 65:G>T TGCAGATGATTAGCTTATGATGACAGTTGATGTTCTATCATTACACAAAGGAATGTGAGATTAAAGATC
AL2557 | 14:G>A TGCAGTCATTTTCGGTCTAACTTTCGGTTCTGTAGATAGGCATTGCACTGCAAGATAAGCAGCTTTTAC
AL2558 | 24:T>A TGCAGTGCCTCATTGTATATTATTTTTTATCTATTATTATACATTATAGACTAATTATTTTACTTACAG
AL2559 | 66:A>G TGCAGATGTACACACCAAGGGAAAAACCTCGATCCTTAGATAAAAAAAGAAAGGAGAAGAGAAATAATT
AL2560 | 55:A>C TGCAGCTCATATGGTCGTTTCGTTTCTTCTATATGAAAATAGACTCATCGAGCTTAGATTACATAATTT
AL2561 | 9:A>G TGCAGGGAGAAGATTCGAATCGATTGTCGATTTTGATCTTTTTTTTCCCTCATCCCTTACAGATCGGAA
AL2562 | 32:G>C TGCAGCAGACCAGCATTCAAGCGGGACCAGAAGCAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2563 | 23:T>A TGCAGTAGTGTAACTTTTGAAATTCACCATAAATTGTGGAAATTGATTTACGGGCTGAGTAAAATATGA
AL2564 | 65:C>T TGCAGACAACAGGTATTCTAGTCGAATTACATTTTTTGTCTTTGTTCTTTATGTACAGAACCTTACAGA
AL2565 | 8:T>C TGCAGCAGTTGCTGCATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2566 | 9:A>T TGCAGACCCATCATTTTCACAACATGCATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2567 | 59:G>A TGCAGCAACACAAGTTATGTGTACGATAATTATAAATTTGAATCTAATTTATATGTATTGAGAGATGGT
AL2568 | 14:.C>T TGCAGCTTCGCTTCCAACCGCATCTGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2569 | 9:C>T TGCAGATTACGTCTTTTTGTTGGCATTTCCAGTATTGGGTTCACTACACAAGAAATAAATCAAATACAA
AL2570 | 68:C>A TGCAGAAGATCTTTGAGGCAAAATTGCATTGCCTTCATCTTTTTCTTTCCCTTTGGCACTAGACCTTAC
AL2571 | 28:G>A TGCAGCTCGTTAGTGGTTGGAACTGCGGGAATTATCTGGTACTCGTCGGCTTACAACTTTTACAGATCG
AL2572 | 10:A>G TGCAGCTATCAAAATAAAATGAAATCGTTGTTGTTCTTTATATGCCAATTTACCTAATTATTATTCCAT
AL2573 | 12:T>C TGCAGCTTCCGGTAACAAAGCATTGGACTCAATGCAGTTGTGGCATATGAAGTTGGGACATGCCAGCGA
AL2574 | 27:C>T TGCAGGTACATCATACTTGGACATCCTCGGTGCATGAAGGAATTACAGATCGGAAGAGCGGTTCAGCAG
AL2575 | 37:A>T TGCAGATGCATTAATCAAGAATAACAGAAGTACAAAAAGGTCTTGCATAATCCATGTAAATCTCAAGAT
AL2576 | 11:G>A TGCAGTATTCTGTTTATGGCAAATTTCATCATTTTTATGAGTTTTTTATGCACTAAATATCTTACAGAT
AL2577 | 8:A>G TGCAGATCATTGTAAGCTTATAAGAAATTAATAAGCAACTCATTACAGATCGGAAGAGCGGTTCAGCAG
AL2578 | 14:C>A TGCAGTTGTTGCTGCTGCTGTTGCTGTTGATGCTGATGCTGATGTTGAGGCTGTTGAGGTTGCTGCTGT
AL2579 | 43:G>A TGCAGAATAAGACAAAAAGAAAGCAAACACTAAGACAGAGGCAGACGGTAGGAAGCAATGGCAAGAAAT
AL2580 | 11:T>C TGCAGTATGTTTCTGAAAAAAAAAAGAAAAAAAATAATTAGAATTACAGATCGGAAGAGCGGTTCAGCA
AL2581 | 20:A>G TGCAGCCTGCTGGAGAAAACAGCAATGGAAGTACAGAGAGAACACTGTACAGATACGTGTCGATGATCA
AL2582 | 67:A>T TGCAGTAGCTCCATCATAGCCTCCGTCATCAAGGACCTATGTATAGGAAGAGAGAAGATTGTTACAGAT
AL2583 | 30:A>G TGCAGTATTCAATGAAAGGGGGAAAAAAACAATCTTTTCAAAGATGCAAAGTTGCATGGTAACAAACAA
AL2584 | 17:A>T TGCAGCAAAGGATCTGGAGGTGAACCCTATGACTATGCAGGCTGCTTTACAGATCGGAAGAGCGGTTCA
AL2585 | 14:G>A TGCAGAAGAAGATAGAAGGCGGCAACGATTGAAGAGATTTTGAAGAAGAAGAAGATGATGATGATGAAG
AL2586 | 21:A>G TGCAGTTTCATCAGCAAAAACACCATGGAAGAGTTCCCTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL2587 | 66:T>C TGCAGTTCATTCTTTTGTTCCTTCACAGCCTGTGAGGCCGTTTACGAATCCCATAGGATATCCTGGTAC
AL2588 | 14:G>A TGCAGTTCCTGGGGGCTTCACAATAGGAAGACCATAAGGAGATCATTTACAGATCGGAAGAGCGGTTCA
AL2589 | 20:G>A TGCAGGGAGCAGATATGGCGGTTCGTAGATTCATTGTCAGCCACCGTTTTTGGTATACTCATTACAGAT
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AL2590 | 67:A>C TGCAGGGAGCAGATATGGCGGTTCGTAGATTCATTGTCAGCCACCGTTTTTGGTATACTCATTACAGAT
AL2591 | 25:C>T TGCAGAACTAAAGACAAGACTTATCCCACATCGTTTTTTTTTATGAATCGCCCAAATAAGAGGTTTTAC
AL2592 | 13:G>A TGCAGAAAACGGAGGCAAAACGACGGTTGAAGGATGCTTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL2593 | 54:C>T TGCAGAATATTTTTATTACAGACCTCTTCAGTGGAACTGTAATTAGCTGGACCGCAACAACACCCTTTA
AL2594 | 51:.C>T TGCAGAATATTTTTATTAGAGACCTCTTCAGTGGAACTGTAATTAGCTGGACCGCAACAACACCCTTTA
AL2595 | 52:G>A TGCAGGGTAGAGCAACAGGTCACAATGAAGGTTCTAAGTTGGAACATTCGTTGTTTGGGGAGACCAAGG
AL2596 | 64:C>A TGCAGGGAGCAGATATGGCGGTTCGTAGATTCATTGTCAGCCACCGTTTTTGGTATACTCATTACAGAT
AL2597 | 20:C>T TGCAGAAAACCACCGACGTTCGGCTAATCATCGAGTTATTCGAGTCAACTCGAATTTATTTTCAAATTT
AL2598 | 27:.G>T TGCAGCTGCTACTTAGAAGTTCAAAAAGACTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2599 | 21:T>A TGCAGATTCGGCTCAATAGCCTCACATAGAGTATGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATG
AL2600 | 57:A>G TGCAGCAATGACATGAAATTGAAAAAATCACTAAAAATAGTATAAATGGAACTAAATAACGAGTAAGTT
AL2601 | 37:T>C TGCAGTAAGTGTGGCGAGCCCTATTTAGATTTGGCTTTGGAATGTACTGAATGCAACTTCATTGTCCAT
AL2602 | 66:A>C TGCAGTGTAGTTTAAGCATCGTGATGCAGTGACTCGAGTGTTACTTGAATTCCATGTTGTGGTTTAAAC
AL2603 | 18:C>T TGCAGCAATATTCTGTTTCGTGGCCAATTTTACCTTTCCAAGGATTTTCATGGTTTAGTTACAGATCGG
AL2604 | 17:C>T TGCAGTATAGTTTCAATCGTCCTCTCGGGTGGGTGAACAACCTTTCTTTTCTTTACAGATCGGAAGAGC
AL2605 | 39:T>A TGCAGTTACAGATCCATTCAGATAAATCATGTCCTTTACTATGAACTTACAGATCGGAAGAGCGGTTCA
AL2606 | 31.G>T TGCAGGTAAAATGGCATACAACAACGGTCTGGTGCAGTGAAGGCATTACAGATCGGAAGAGCGGTTCAG
AL2607 | 13:A>G TGCAGTCCATGCAAGAACAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2608 | 40:T>C TGCAGGGAGAAGATTCGAATCGATTGTCGATTTTGATCTTTTTTTTCCCTCCTCCCTTACAGATCGGAA
AL2609 | 42:G>A TGCAGCAGTAACATGACTTTGGAAAATCACCATAAACTGTGGGAGATGAATTAGAAGCTGAATAAATTA
AL2610 | 17:A>T TGCAGAAAATGTCCTTGACTCATGTCTCCACACTTTTACAGAAAGCACGTACAGTTCTATTTTTTTTTA
AL2611 | 67:T>A TGCAGTAACTCAAATCTGTCAAGGCTAAATTACTCATTCATATTTTCGATATATCCGTTGAACTATTTG
AL2612 | 67:C>A TGCAGGCTTAAGAAAATAACTAATGTTTTCTTATAAGTTATATCAATCAATAAAAGTTGCATCATTACA
AL2613 | 15:A>G TGCAGAAAATTCAAAACCATTTTTCAGTGCAACTCTTTTTTTCTGATGTGGAAAATTACAGATCGGAAG
AL2614 | 27:T>G TGCAGAAAATTCAAAACCATTTTTCAGTGCAACTCTTTTTTTCTGATGTGGAAAATTACAGATCGGAAG
AL2615 | 46:G>A TGCAGAAAACCAAAAAGTTATGGAACAAACATGAATCGTTAGACATGGTTATTTTCGCTTTACAGATCG
AL2616 | 52:T>A TGCAGAACGGTGTGTTTATAAGGCCTGGGATAATCTTCCCGATGATCCCCACTACTTGTTGCGCATTCC
AL2617 | 18:T>C TGCAGTAAGAAGAGACCCTACGATGGTACCCAAATAGAAGTCATCCACCACAAAAGAAGAGAACATTAC
AL2618 | 11:A>G TGCAGTTAAAAAATTGCAAAATTTTGGCATTAGTTCCCATTTTCTTTTTTATTTGTTTTTCAGTTACAG
AL2619 | 26:C>T TGCAGTTCGCGCACGCAAGGTTTGGACTTTTGCTGCACGTGGGGAAGGTATTTGAACTGGACCGAAACA
AL2620 | 8:C>T TGCAGAGGCTGAGTATCGGAGTGTGGCCTATGCCATTGCTGATGCCTTATGGCTTGAATCTTTGCTTGG
AL2621 | 30:T>G TGCAGCAACACTGACACGAGTTTGAAAATTTACTAAAAATCATAGAAATTTACAGATCGGAAGAGCGGT
AL2622 | 7:G>A TGCAGATGGAAATCTCAGACTTGGTGAAAAGACCAAGTGTAGAAAGTTTACAGATCGGAAGAGCGGTTC
AL2623 | 11:T>A TGCAGATGAACTTGGTGCTGGCCTATCTCCACTTTCTGAAATGATTTATGGTAAAACTATCATGCTTCT
AL2624 | 54:A>G TGCAGATGAACTTGGTGCTGGCCTATCTCCACTTTCTGAAATGATTTATGGTAAAACTATCATGCTTCT
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AL2625 | 5:T>C TGCAGTTGAAATGCACAGTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2626 | 65:C>A TGCAGTAGAAGTAAACACCCATCCAAAGGGCCCTAAGAATCTACTAGAGTGTTATCCAAATATTACAGA
AL2627 | 5:A>T TGCAGATGTATCATCACCATCAAAGAAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2628 | 27:G>C TGCAGATGTATCATCACCATCAAAGAAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACC
AL2629 | 25:A>G TGCAGGCTATTGAGTTTGTCTAGCTACGGGTATGGCACTTATGTGCATGAAATCCGTGTATTCAAATCA
AL2630 | 26:C>T TGCAGTGGTGCAACTTTGGAAATTCACTATAAATTTTGGAAATTGAATTAGGGGCTGAATAAAATATTA
AL2631 | 56:A>T TGCAGTTCAGTCCGGCACATTTCCGATAGCTTCCAGCCTGCCCGATGGTATGGTTGATAGCAGATTTCT
AL2632 | 38:G>A TGCAGTCCTTGGAGATCTGTGAATGCCATAGTCTTTCTGCTCCACCCCAGAGTATAAGTGGGTTACAGA
AL2633 | 65:C>A TGCAGTCCTTGGAGATCTGTGAATGCCATAGTCTTTCTGCTCCACCCCAGAGTATAAGTGGGTTACAGA
AL2634 | 67:G>A TGCAGTCCTTGGAGATCTGTGAATGCCATAGTCTTTCTGCTCCACCCCAGAGTATAAGTGGGTTACAGA
AL2635 | 34:A>G TGCAGCAATATTCTGTTTTTTTTATCCATATGAAAAAATTACGTGCGATGGATCTGATGACATGAATAT
AL2636 | 17:A>G TGCAGTTTTAATTTATGATAGCTTATCAATCCCAGCCCCAAATAAAGAGTAGATTACAGATCGGAAGAG
AL2637 | 10:T>A TGCAGTAGACTAAAGATTTGTTGGAGATTGGATACATGACAATATGTTGACAATGCATGTACATGATGA
AL2638 | 48:T>A TGCAGTCATTTTCGGTCTAACCTTCGGTTCTGTAGATAGGCATTGCACTGCAAGATAAGCAGCTTTTAC
AL2639 | 65:G>A TGCAGTTTATGCCATTTGTAATTTTATATGGGTAAACTACACTCATGTCACTTTTGTTTATCTTAGGTT
AL2640 | 40:T>G TGCAGTTTAGTCTCCACAATGTCCCCAAGAATCTCGTCCGTAGGAACTTCTTCATTACAGATCGGAAGA
AL2641 | 7:G>A TGCAGATGCTGCAAGGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATG
AL2642 | 64:T>G TGCAGAGCTATAACCTGTTTGTTTATTGTTTTGCAGGGAGAACGTGAGTGGCCGTTGACTTAATTACAG
AL2643 | 18:T>A TGCAGCAACACTGACGCGTGTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2644 | 6:A>G TGCAGGAGCGCCACACCCTGCAATCTTACCATGCACTGTCATTACAGATCGGAAGAGCGGTTCAGCAGG
AL2645 | 6:A>T TGCAGAATAAACCAATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2646 | 16:T>C TGCAGCTTCCTCTATATCCTTCTTGGTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2647 | 10:T>C TGCAGCTCAATTAAAGCCTTTTGAAGTTGAGATGTATGGCTCGTTCCTTATGCACTTTATATTGAATTC
AL2648 | 30:C>T TGCAGCAGTAACGTGATTTTAGAAAATCACCATAAATTGTTGGTGTGGAATTATAGGCTGATTAGAATA
AL2649 | 27:T>C TGCAGGTACATCATCCATGAATGTTTTTGGAGCATGTAAGGTATTACAGATCGGAAGAGCGGTTCAGCA
AL2650 | 10:C>G TGCAGTAACTCAAATCTGTCAAGGCTAAATTACTCATTCATATTTTCGATATATCCGTTGAACTATTTG
AL2651 | 7:T>A TGCAGGCTGTCTTCCTGAGCAATAGTCACTAAATTATTTATAACTGGAGCTACGAAACTCCAAATCAAG
AL2652 | 8:G>A TGCAGGCTGTCTTCCTGAGCAATAGTCACTAAATTATTTATAACTGGAGCTACGAAACTCCAAATCAAG
AL2653 | 16:G>A TGCAGGCTGTCTTCCTGAGCAATAGTCACTAAATTATTTATAACTGGAGCTACGAAACTCCAAATCAAG
AL2654 | 8:T>C TGCAGAAGTATTCTGAGATTTAGGACCCACATTCTGCTTCTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2655 | 68:G>A TGCAGTTAACATCATAAACATCTTCATTACAACTCAAAAGTACTAAATGTGGAAATGTTTCAGTTACAG
AL2656 | 10:C>T TGCAGTTATTCATCATATAATCATGTTCACATGTATTTTTACTTACAGATCGGAAGAGCGGTTCAGCAG
AL2657 | 29:C>T TGCAGTCTGTGTGCTATTACAATTTGCCCCTTTTGCGCGGTATTTTACAGATCGGAAGAGCGGTTCAGC
AL2658 | 15:C>T TGCAGCAGAATGTACCAAGAACAGCCATGGTTAGGGTTTGGCCAAGCTTCCAAGCTTACAGATCGGAAG
AL2659 | 26:G>A TGCAGATTTTTGAGCTTTCAAACCTCGATATTTGATGATAATTTCGGTGAAGAAAGAAGATGGAGAATA
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AL2660 | 21:A>G TGCAGCTTCGCTTCCAACCGCATCTGATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCG
AL2661 | 36:C>T TGCAGTGGTGCAACTTTGGAAATTCACCATAAATTGCAGAAATTGAATTAGGGGCTGAATAAAATATGA
AL2662 | 24:G>A TGCAGCAGCAATAGACGCAAAGTTGCTTCATCTTCCTTTTTTITCTTTTTTGTTTTACAGATCGGAAGAG
AL2663 | 28:T>G TGCAGTTATAAATGATTTAGTGACTGTTTCTCAGGAAGACAGCTTGCAGTGAAATTATGATTATGTGGT
AL2664 | 21.T>C TGCAGTTTGTGTAATGAATTTTGGTTTTTGATGCTTATGCTGAAATCGTTTGGCATTCCCCCCCCCCTC
AL2665 | 24:A>G TGCAGCTTCCGGCAACAAAGAATTAGACTCAATACAGTTGTAGCATATGAAGTTGGGACATGCCAGCGA
AL2666 | 9:T>G TGCAGATCATAGTAAGCTTATAAGAAATCAATAAGCGACTCATTACAGATCGGAAGAGCGGTTCAGCAG
AL2667 | 39:T>A TGCAGTTCAGCAGTTGCAAATAGATCCTTTTGGCTCTGCTTCTGTTCGTAACTAGAAGGTATGCCCCTT
AL2668 | 21:A>C TGCAGCTTCCGGTAACAAAGAATTGGACTCAATGCAGTTGTGGCATATGAAGTTTGGACATGCCAGCGA
AL2669 | 11:T>A TGCAGCAATCTTTATTTTTATTCTTTTAGAGAAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
AL2670 | 34:G>A TGCAGAAATTTGAAGGGTCAGATCTTCTGCAAGAGAAGAAAGACTGGATAAAAAGTCATCAGTGTCGTC
AL2671 | 24:A>C TGCAGCAGCAGTGACGTGAGATTGAAAAATCACTAAAAATAGTAGGAGAGGAATTACAGATCGGAAGAG
AL2672 | 16:G>A TGCAGCTGAGCTTTCAGTTCCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2673 | 21:G>A TGCAGCCCCACATAAATTGACGTTTGGTTCAATGGAATAGCTTATTACGGGGCTATTCCATTCTGGGCT
AL2674 | 10:A>T TGCAGAATTTAAGCATTGCAGAAATAAGAATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2675 | 20:G>A TGCAGAATTTAAGCATTGCAGAAATAAGAATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGA
AL2676 | 11:T>C TGCAGAGTGCGTGATTCTGTGCATTTCGATATTTTTGGGCTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2677 | 17:C>T TGCAGAGTGCGCGATTCCGTGCATTTCGATGTTTTTGGGCTTACAGATCGGAAGAGCGGTTCAGCAGGA
AL2678 | 28:T>C TGCAGCAATACTGATGCGAGTTTGAGATTTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2679 | 57:G>A TGCAGCATCTACTGCTCTCTCTAGGACTTTCGACAAAGCACTCTTGGCGACTTTTAGGGTTTTTACAGA
AL2680 | 9:A>G TGCAGTTAAAAAAAATTGGGCAATGCAATCAATCAAAAACACATAGTTTTTGCTTTACAGATCGGAAGA
AL2681 | 8:A>T TGCAGCCTATAGCATAAAGCAGATACACAAAGCGCCTAACAAGAAACTCGAACAATACCTTTGCTTTAG
AL2682 | 50:T>C TGCAGCAATATTCTATTTTATAGCAAATTTTACTTTGCTATAGATTTTCATGAACTAAATAACATTTTA
AL2683 | 51:T>G TGCAGCAGCACATATTCAAGATATTGTTCATATCAACATATGGTTTTTCCATCAAATCAATCATATAGG
AL2684 | 20:A>G TGCAGTGGTGTTTGCTTTGAAGATTTGGCGACATTATTTGTATGGTGAAAAGTGCCGAGTATATACCGA
AL2685 | 27:C>T TGCAGCGACAAGAGCAGCTTTCTAAATCCATCCAAAAGCAAGAGGTAATTTACAGATCGGAAGAGCGGT
AL2686 | 65:A>G TGCAGTTTCGTGATTGTGATGAAGATTATTATCATCACCATCTCGGCGGACCAGTATGCCCCCTGACAT
AL2687 | 19:T>G TGCAGCAACACTGATGCGATTTTGAAAATTTATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAG
AL2688 | 68:C>A TGCAGCGCAAACAAGTATGGCAATCATAATTATCAACAATAAGAGTTTGATTCAACAACTATCCATTAC
AL2689 | 65:C>A TGCAGTGCTCGTGAGGTGATCCAAGATGGGATGGTGTGGCAGGTGGGGGATGGTGCGTGCATTAACAAA
AL2690 | 25:T>C TGCAGACTTTACAAACAGAGTGTTTTCTACCTGCTCTATGAAAAGAAAGTTTACAGATCGGAAGAGCGG
AL2691 | 21:A>G TGCAGGTATTTCTTTTTACTCATTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATC
AL2692 | 35:G>A TGCAGTAGTTAAGTTGTAAGTTATTGAGTTAGATGGTTCAGGTTGTTATTCATCTTCTTTGTTACAATT
AL2693 | 13:C>A TGCAGTTTGCAGTCGCTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2694 | 14:.T>C TGCAGCTATCAACATTTGCAGAAAATATATAGACATCGATAATTACAGATCGGAAGAGCGGTTCAGCAG
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AL2695 | 18:A>G TGCAGCTCATTAGCTAATAGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTA
AL2696 | 61:C>A TGCAGTAGCCCAAACCTGTCCAAGCTAATTTACTCTTCCACATTTATTGTTCACCAAATTACAGATCGG
AL2697 | 13:G>A TGCAGTTCCTTAAGCTTGTTCCAAGCTTTTGTGGTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCC
AL2698 | 6:T>C TGCAGATACCATAGCATACAATTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2699 | 25:T>A TGCAGATATTTTAAATATGATTATATGAGAAATATTATGTAAATTGTTGTGATAAAATAAATTTTACAG
AL2700 | 24:T>C TGCAGTGGTGTGGATTTGAAAAATTACTAAAATTTGTAGGAATGGAATTACAGATCGGAAGAGCGGTTC
AL2701 | 5:T>A TGCAGTAATATCTTTGCCAGCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGT
AL2702 | 10:A>C TGCAGCTGATACTACAGCCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTAT
AL2703 | 11:C>T TGCAGGGCTTGCTGTTGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2704 | 9:G>A TGCAGCTGAGCTTTCAACTCTTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCG
AL2705 | 12:T>C TGCAGATTAATTTATTGATTATTTATTTATTTATTTGGCATCTGATTCTGTAATGTGACTTTACAGATC
AL2706 | 20:A>T TGCAGGGGGCTTCAATACTGATGCCGTTTGTTTCTATGAAAACTAGACTCAGAGAGGAATGTGTACATA
AL2707 | 14:A>G TGCAGATTAAAGTAAAATGGGTTGTTATTAGATGATTTAGATAGTCAAATTGGAACCTTCTGCAAGTTT
AL2708 | 65:C>A TGCAGAAACTAGACTCAAAGGGGAATCAATAAATATATGGAATGACTCCTAATTATCTCTGGTTACAGA
AL2709 | 18:G>A TGCAGATACTCAATATCAGAGTCTTACTTGAATCCTAGCATTTAGCCGTCGGGTCTTTACAGATCGGAA
AL2710 | 15:T>A TGCAGTGGTGTTTGCTTTGAAGATTTGGCGACATTATTTGTATGGTGAAAAGTGCCGAGTATATACCGA
AL2711 | 42:A>G TGCAGAATGCATGTAACACCCCGTACCCGAGTCCGTCGCCGGAGTCGGACACGAGGGGTTTGCAGACTT
AL2712 | 19:C>T TGCAGCAACATTCATCAAACAATTCAAATTCATGTTTAGACACATTACAGATCGGAAGAGCGGTTCAGC
AL2713 | 25:T>C TGCAGAATTCTTTCATGCTATAAAGTATCCAAATTACCTTCGAAAAACTTTTGGCTTACTTTGTAATGT
AL2714 | 15:T>C TGCAGGAATTCATTGTGAAGAAGGGCTATAATTAGAAACATAACAAGTTCACTAGTATGAGCTTGAGCT
AL2715 | 13:C>A TGCAGTGGTGCAACTTTAGAAATTCACTATAAATTGTGAAAATTGAATTAGGGGCTGAATAAAATATGA
AL2716 | 6:C>T TGCAGGCCCCAGATGGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGCC
AL2717 | 66:T>A TGCAGCATCATCAGGATTCTCAATCATAAAAAGGCTGATTGATCAAATCAATCAAAAAAGAACCCTTAC
AL2718 | 11:T>G TGCAGATTTTTTAGCTTTCAAACCTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCT
AL2719 | 65:G>T TGCAGATGCTTACTGGCTTTTGTTACGTGTGCATGGATTGTTCACTTCTGGTGTGAACATCTTTCGTAT
AL2720 | 21:A>T TGCAGAAAGAAATATGTATGGAGTATAAAGAAGAAAAAGAAAAAGACAAAGAAAACCTTCTTTCAACTT
AL2721 | T:A>T TGCAGCCATGCAGCATGTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTCGTATGC
AL2722 | 23:G>C TGCAGTTTCAAGGACCTGACGTGGAAATTTACCATTTTACAGATCGGAAGAGCGGTTCAGCAGGAATGC
AL2723 | 46:T>C TGCAGTCTCTTCAGTAACCTCACTTCTCTTCTCTTTTCTCTTTCTCTGCATATTTGTTACTTACAGATC
AL2724 | 32:A>T TGCAGGCATAACCGCATAAGAGGGAAAGATTGAGTGCTTCCTCTAACAAATGTATTCTAATGAAAAGAG
AL2725 | 19:C>T TGCAGTCAAGGTTCTTTTCCTTCTCTTTTTTTTTTTGGTTACAGATCGGAAGAGCGGTTCAGCAGGAAT
AL2726 | 26:C>T TGCAGGACGGCTTCAGCATATGAGATCGAAAGACATGATTCCCTCCCCCCCTCCCGATAGAAGCAAAAG
AL2727 | 43:A>G TGCAGTAGTATGGGCCCTAATTTTCGAGTTTTGGTTCGGAAAAATAGAAAGCAGGCAGAACAGTATCAT
AL2728 | 61:C>T TGCAGAATAGAAAATATAAAAGAATGGATCTCGACACCATCCTGCATGTTCCTTTCAATCCCATCACCA
AL2729 | 63:C>A TGCAGATGATTAGCTTATGATGACAGTTGATGTTCTATCATTACACAAAGGAATGTGAGATTACAGATC
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AL2730 | 18:G>A TGCAGTAGTGTAACTTTTGAAATTCACCACAAATTGTGGAAATTGAGTTACGGGCTGAGTAAAATATGA
AL2731 | 63:C>A TGCAGGCAGGATCTGTAAAAGTTCAGGTGGTTGAAATGGGACTGGCAAGCACAACAGTACTTACAGATC
AL2732 | 5:T>C TGCAGTTATAGAGTTCTAAGAACGCTATGTTAGTCGATGAAGGATCACCTAACCAAGAAGGGAACATTC
AL2733 | 13:C>T TGCAGAACATGTCCGAGCCCCATTTACAGATCGGAAGAGCGGTTCAGCAGGAATGCCGAGACCGATCTC
AL2734 | 13:.T>C TGCAGTAGTGTAATTTTTGAAATTCACCATAAATTGTGGAAATTGAGTTACGGGCTGAGTAAAATATGA
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