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OZET

Bugdaydan sonra en 6énemli tahil olan arpa tiretim miktarinda Tiirkiye diinya
iilkeleri arasinda FAO verilerine gore 8. sirada yer almaktadir. Uretim miktarini ve
verimi etkileyen faktorler arasinda tarima ayrilan alanlarin erozyon, kuraklik gibi
cesitli nedenlerle azalmasi, kullanilan tohumlar hakkinda ¢iftgilerin yeterli bilgiye
sahip olmamasi, hastaliklara dayanikli ve sertifikali tohum kullaniminin azlhig1 ve
cesitli biyotik ve abiyotik faktorler sayilabilir. Verimi etkileyen biyotik faktorlerin
basinda fungal hastaliklar gelmektedir. Drechslera teres etmeninin iki biyotipi
bulunmaktadir. Drechslera teres f. teres ag tipi ve Drechslera teres f. maculata nokta
tipi belirtiler olusturmaktadir. Ulkemizde iki biyotip de goriilmekte olup nokta formu
daha yaygin olarak goriilmektedir.

Bu calismada in vitro olarak gelistirilen Drechslera teres f. maculata
patojeninin yiiksek viriilens izolati (GPS 79) nin miselyum proteom profilini elde
etmeyi amagladik. Bu amagla jel bazli proteomik yaklasim kullanildi. izolat
miselyumundan total protein ekstraksiyonu yapildiktan sonra 2-DE yontemi ile pH
4-7 gradyentinde proteinlerin ayrimi gerceklestirildi. 932 protein spotu belirlendi ve
protein spotlar1 jelden kesilip tripsin ile muamele edildikten sonra olusturulan triptik
peptidlerin nano-LC-MS/MS ile 108 spota ait protein profili ¢ikarildi.

Sonu¢ olarak 108 spota karsilik 158 protein tanimlandi, dort spot
veritabanindaki proteinlere hit vermedi. Tanimlanan proteinlerin % 94’1 hipotetik
protein %61°1 sitozolik proteindir. Tamimlanan 108 spottan 12 spota karsihk 10
tek protein sinyal peptid icermekte ve ekstraseliller proteinlerdir. Bu
proteinlerden 1 tanesi transit peptid icermektedir. Bu proteinler patojenin

viriilensliginden sorumlu aday efektor proteinler olma 6zelligindedirler.
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ABSTRACT

Barley is the second most important crop after wheat, in Turkey. According
to FAO statistics Turkey is among the top 8 countries. Various biotic and abiotic
stresses, limited use of certified seeds and disease resistant cultivars, limited
knowledge about the seeds by farmers, decrease of land suitable for barley cropping
due to erosion and drought affect the barley production and quality. Fungal diseases
are the most important diseases affecting barley yield.

Net blotch disease caused by Drechslerea teres is an important disease of
barley. The fungus has two biotypes. Drechslera teres f. teres forms net type
symptoms and Drechslera teres f. maculata forms spot type symptoms. Both forms
are present in Turkey, however, spot form is more common.

In this study, we aimed to obtain proteome profile of Drechslera teres f.
maculata isolate high virulence GPS 79. Jel based proteomics approach was applied.
Total protein extraction was performed by phenol-SDS method. Extracted protein
was separated using 2-DE. 932 protein spots common within the biological replicates
treated with trypsin. Tryptic peptides belonging to 108 spots were analyzed with
nano-LC-MS/MS.

As a result of 158 proteins were identified against 108 spots four spots did not
give any hit the protein in database, 94% of identified proteins are hypothetical. 61%
of these are predicted as cytosololic proteins. For we predicted 10 unique proteins
belonging to 12 spots are predicted as extracellular protein and they have signal
peptidies so these proteins are effector can the date proteins that are responsible

from virulency of pathogen.
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1. GIRIS
Arpa diinyada ftretimi bugdaydan sonra en fazla olan tahillardandir.
Ekonomik 6nemi agisindan ise misir, bugday ve piringten sonra dordiincii sirada yer

almaktadir. Tiirkiye arpa iiretiminde diinya siralamasinda 7.600.000 tonluk {iretimi

ile 8. sirada yer almaktadir (FAOSTAT 2011, http://faostat.fao.org).

Diger Kazakistan
29% 17%

ive
%

Sekil 1.1.Diinyada arpa iiretimi. FAOSTAT 2011, http://faostat.fao.org

Arpada verim kaybina neden olan en 6nemli hastaliklar arasinda {ist siralarda
fungal hastaliklar yer almakta ve bu hastaliklar arpada kok, yaprak, basak veya sap
kisimlarinmi etkilemektedirler. Funguslar fungusun yasamini idame ettirebilmesi i¢in
konaga ihtiyag duyup duymamasina gore biyotrof, nekrotrof ve hemibiyotrof
seklinde siniflandirilabilir. Dolayist ile tahillarda en ¢ok goriilen pas ve kiilleme
hastaliklarina neden olan funguslar zorunlu biyotrofken ag benek leke hastaligi,
kursuni kiif hastalifi, basak yanikligi hastaligt gibi hastaliklarin etmenleri
nekrotrofturlar. Tiirkiye'de en sik rastlanan ve 6nemli iiriin kayiplarina neden olan
arpa fungal hastaliklar1 kiilleme, yaprak lekesi, ag benek leke hastaligi, kok
ciirtikliikleri hastaliklar1 ve pas hastaliklaridir.

Arpa iireticisi ililkelerde ekonomik olarak en 6nemli arpa hastaliklarindan olan
ag benek leke hastaligi Drechslera teres fungusu tarafindan meydana getirilmektedir.
Etmenin iki formu bulunmaktadir. Drechslera teres f. teres ag tipi belirtiler
Drechslera teres f. maculata ise nokta tipi belirtiler meydana getirmektedir (Shipton
vd. 1973; Mathre 1997; McLean vd. 2009). Bu hastaliklardan kaynaklanan {iriin
kayiplar1 %40’lar1 bulmakta hatta uygun iklim kosullar1 gerceklestiginde bu kayiplar
%100’lere ulagsmaktadir (Douiyssi vd.1998; Mathre 1997). Bununla beraber ¢ogu
bolgelerde yeterli survey c¢alismalart olmadigindan net kayiplar tam olarak

bilinmemektedir. Ag benek leke hastaliklar1 Avrupa, Kanada, Giliney Afrika, ABD ve

1


http://faostat.fao.org/
http://faostat.fao.org/

Akdeniz Bolgesinde olduk¢a ciddi bir problem olusturmaktadir (Tekauz ve
Buchannon, 1977; Khan ve Tekauz, 1982; Karki ve Sharp, 1986; Louw vd. 1995).

Drechslera patojeninin iki formu olan Drechslera teres f. teres ve Drechslera
teres f. maculata formlar1 yaprak tizerindeki belirtileri a¢isindan farklidirlar.
Drechslera teres f. teres ag seklinde, uzun koyu kahverengi lekeler ve bunlara eslik
eden sararma (kloroz) belirtileri olusturur. Drechslera teres f. maculata ise sar1 bir
hale ile gevrilmis oval sekilli kiigiik lezyonlar olusturmaktadir (Smedegard-Petersen,
1977). Yapilan genetik calismalar ve eslestirmenin ardindan yapilan gen dizilemeleri
bu iki formun birbirleri ile yakin iligkili oldugunu belirtse de bu iki formun
birbirinden genetik olarak uzak ve filogenetik olarak da birbirinden bagimsiz
olduklari ¢oklu ¢aligsmalarla gosterilmistir (Liu vd., 2011).

Hastalik belirtileri olan kahverengi lekelerin ana nedeni fungusun iirettigi
protein yapili toksinlerdir. Sararmalarin (kloroz) nedeni ise yine fungus kaynakli
diisiitk molekiil agirlikli maddelerdir -ki bu maddelerin bir kismi Toksin A ve Toksin
C orneklerinde oldugu gibi N-(2-amino-2-karboksi etil) aspartik asid ve N-[2-(2-
amino-2-karboksietil-amino)-2-karboksietil] aspartik asit gibi amino asit tiirevi
maddeler (Bach vd. 1979; Friis ve Moller, 1991) yada prenolinler gibi maddedir. Bu
maddelerin bir digeri Sarpeleh vd. (2009) tarafindan Drechslera teres kiiltiir
filtratlarindan izole edilen Aspergillomarasmin B ve Toksin A ile fenilalaninin keto
asit formunun konjugasyon iriinii olan diisiik molekiiler agirlikli maddeler olarak
tanimlanan UV 15181 absorblayan toksindir.

Literatiir incelendiginde hastaligin nokta formuna neden olan Drechslera
teres f. maculata fungusu hakkindaki molekiiler galismalar arasinda her iki form
etmeninin SSH yoOntemi ile savunma cevabinda etkin olan 45 genin farklilagtigini
Bogacki ve arkadaslari (2008) tarafindan bulunmustur. Hastaligin ag tipine neden
olan Drechslera teres f. teres ‘in iirettigi protein bazli toksinlerin bazilar1 (Ismail
vd.2014) tarafindan tanimlanmistir fakat nokta formu etmeni olan Drechslera teres f.
maculata i¢in boyle bir proteomiks c¢alismasi ne misel proteomu ne de sekretom
profili olarak mevcut degildir. Bu ¢alisma kapsamimda tanimlanan 158 proteine
karsihik 127 tek proteinin 10 tanesi sinyal peptid icermekte ve bu proteinler
ekstraselliiler Ozellikte olup aday efektordiirler. Yani patojenin viriilensligi ve

patojenisite mekanizmalar1 hakkinda 6nemli bilgi saglayicit molekiillerdir.



2. KAYNAK ARASTIRMASI

Bitkide hastalik yapan funguslar parazitlik &zelliklerine ve enfeksiyon
stratejilerine gore; siniflandirilirlar.

Nekrotrofik patojenler obligat olmayan parazitler olarak adlandirilirlar.
Bircok bitki patojeni nekrotrofik mantar olarak siniflandirilir. Bunlar konukg¢usunun
hiicrelerini oldiiriir ve onlarla beslenirler bu amagla liziz enzimlerinin ¢ok farkl
cesitlerini salgilarlar (Schafer, 1994). Nekrotrofik mantarlar, hiicredeki enzimleri
hedef alan toksik maddeleri sentezleyerek hiicrenin 6liimiine yol agar ve 6lii hiicrenin
icerigini metabolize ederler. Bu mantarlar genellikle saprofittirler ve yasayan bir
konukgu bulunmamasi durumunda, sclerotia, spor ya da miseller olusturarak 6lii bitki
dokusu igerisinde yasarlar, firsat bulduklarinda ise, bu mantarlar parazite doniisiir ve
bitkiyi oldiirtir ve ardindan bu 6l bitki dokulart ile beslenirler. Nekrotrofiklerin
tirettigi ikincil metabolitler, duyarli konukgu hiicreler igin zchirlidir. Nekrotrofik
patojenler genellikle konak spesifik degildirler genis bitki ¢esitlerinde hastalik
olustururlar (Lucas 1998)

Biyotrofik patojenler, bazen obligat parazitler olarakta adlandirilirlar (Scott,
1972). Bunlar canli hiicreye gereksinim duyarlar. Biyotrofik patojenlerin gogunlugu
oldukga yiiksek oranda ozgiin konukguya gereksinim duyar yani belirli bitki
tiirlerinde etkindirler (Lewis, 1973; Lucas, 1998). Ozellikle bitkilerin organlarina
saldirir ve biitlin besinlerini konaklarindan saglarlar, bitkiden besini saglamak
amaciyla c¢esitli infektor yapilar olustururlar(Gay 1984; Mendgen vd. 2000).
Patojenin yasam kosullaina ve stratejilerine bagli olarak haustoria olugmasi igin
gerekli siire degiskendir. Ornegin; arpada kiilleme hastaligina neden olan Blumeria
graminis f. sp. hordei i¢in haustoria olusumu enfeksiyonu miiteakip 15-18 saat i¢inde
baglar (Eichmann ve Huckelhoven 2008). Bitki dokularini istila ederler, ancak onlar
Oldiirmezler veya asamali olarak yavas yavas oOldiirlirler. Bdylelikle siirekli besin
saglamay1 garantiye almis olurlar. Bu patojenler, konukcu hiicrelerine gelisme
donemlerinin sonunda zarar verirler Nekrotrofiklerden farkli olarak, biyotrofik
mantarlar enfekte ettikleri hiicrenin metabolizmasini, kendi gelisme ve liremelerini
kolaylastiracak sekilde degistirirler ve salgiladiklar1 liziz edici enzimler simirh gesit

ve miktarlardadir (Cooper, 1984; Lewis,1973; Mendgen and Hahn, 2002).



Hemibiyotrofik patojenler, mikoparazitizmin erken doneminde konaga fazla
zarar vermemektedirler. Ancak parazitizmin ileri asamalarinda bitkiyi 6ldiirtirler. Bu
yasam stratejisine sahip oldugu anlasilan ilk patojenik bitki mantarlar
Colletotrichum tiirlerinden soya fasulyesinde antraknoz hastaligina neden olan
Colletotrichum lindemuthianumh ve Patateste ge¢ yaniklik ( late blight) hastaliginin
etkeni olan Phytophthora infestans gibi mantarlardir. Hemibiyotrofik mantarlar, bir
stire biyotrofik olarak yasamini siirdiirdiikten sonra aniden nekrotrofik safhaya geger
ve bitkinin Olimiine neden olurlar. Yine c¢alismamizda proteom haritasini
cikardigimiz Drechslera teres f. maculata patojeni de hemibiyotrof bir patojendir.
(Lightfoot, D.J., Able, A.J. 2010)
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Sekil 2.1. Nekrotrof, biyotrof ve hemibiyotrof fungus stratejileri (a) gri kiif
hastaligina neden olan nekrotrofik patojen Botrytis cierea (b) Misirda sar1 pas etkeni
biyotrof Ustilago maydis (c) Turpgiller ailesinden bitkilerde antraknoza neden olan

hemibiyotrof patojen Colletotricgum higginsianum



2.1. Ag Benek Leke Hastaliklari

Arpa iretiminde kalite ve kantitenin azalmasinda arpa ekim alanlarinin
erozyon gibi cevresel faktorlerden dolayr azalmasinin yani sira giftgilerin sertifikali
ve hastaliklara dayanikli tohum kullanma oraninin diisiik olmasi da etkilidir. Cesitli
bakterilerin, funguslarin, viriislerin ve nematodlarin neden oldugu hastaliklar verimi
onemli Olglide etkileyen faktorlerin basinda yer almaktadir. Arpada verim kaybina
neden olan en 6nemli hastaliklar arasinda {ist siralarda fungal hastaliklar yer almakta
ve bu hastaliklar arpada kok, yaprak, basak veya sap kisimlarini etkilemektedirler.

Tiirkiye'de en sik rastlanan ve 6nemli iirlin kayiplarina neden olan arpa fungal
hastaliklar1 yaprak lekesi, ag benek leke hastaligi, kok ciiriiklikleri, kiilleme
hastaliklar1 ve pas hastaliklaridir.

Arpa iireticisi llkelerde ve iilkemizde ekonomik olarak Onemli arpa
hastaliklarindan olan ag benek leke hastaligi Drechslera teres fungusu tarafindan
meydana getirilmektedir. Etmenin iki formu bulunmaktadir. Drechslera teres f. teres
ag tipi belirtiler Drechslera teres f. maculata ise nokta tipi belirtiler meydana
getirmektedir (Shipton vd. 1973; Mathre, 1997; McLean vd. 2009). Bu hastaliklardan
kaynaklanan iriin kayiplart %40’lart bulmakta hatta uygun iklim kosullari
gerceklestiginde bu kayiplar %100’lere ulagsmaktadir (Douiyssi vd.1998; Mathre,
1997). Bununla beraber cogu bolgelerde yeterli survey calismalar1 olmadigindan net
kayiplar tam olarak bilinmemektedir.

Drechslera patojeninin iki formu olan Drechslera teres f. teres ve Drechslera
teres f. maculata formlar1 yaprak iizerindeki belirtileri ag¢isindan farklidirlar.
Drechslera teres f. teres ag seklinde, uzun koyu kahverengi lekeler ve bunlara eslik
eden sararma (kloroz) belirtileri olusturur. Drechslera teres f. maculata ise sar1 bir
hale ile g¢evrilmis oval sekilli kiigiik lezyonlar olusturmaktadir (Sekil 2.1.1 (b))
(Smedegard-Petersen, 1977). Yapilan genetik ¢alismalar ve eslestirmenin ardindan
yapilan gen dizilemeleri bu iki formun birbirleri ile yakin iliskili oldugunu belirtse de
bu iki formun birbirinden genetik olarak uzak ve filogenetik olarak da birbirinden

bagimsiz olduklar1 ¢oklu ¢alismalarla gosterilmistir (Liu vd. 2011).
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Sekil 2.1.1.  (a)Net form ag benek leke hastaligi. (Drechslera teres f. teres )
(b)Nokta form ag benek leke hastaligi.(Drechslera teres f.

maculata )

Ayrica nokta formu ag benek leke hastaligina neden olan Drechslera teres f.

maculata fungusunun yasam dongiisii ag tipi ag benek leke hastaligina neden olan
farkliliklar gozlenmemektedir.
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Sekil 2.1.2. Drechslera teres f. teres ve Drechslera teres f. maculata’ nin
yasam dongiisii

Yukarida verilen dongii daha ¢ok Drechslera teres f. teres’e ait yasam
dongiisii hakkinda net bilgi vermektedir. Drechslera teres f. maculata'nin enfeksiyon
stireci ile ilgili arastirma oldukga azdir. Drechslera teres f. maculata’nin enfeksiyonu



gerceklestirmesi igin gerekli zaman Drechslera teres f. teres’ten daha kisadir (Van
den Berg ve Rossnagel 1990).

Yaprak yiizeyinde bulunan konidi veya askosporlarin ¢imlenmesi ile
enfeksiyon baslar ve sporlar kisa siirede ¢imlenir.

Askosporlarin ¢imlenmesi ile apresoryum olusur, bu apresoryum penetrasyon
kancalar1 olusturarak hiicre i¢i enfeksiyon vezikiilleri (haustorya benzeri yapilar) ile
epidermal hiicre duvarina niifuz eder.

Askosporlarin ilk girisinden sonra patojen epidermal hiicrelerde biiyiir ve
koloniler olusturur (Hargreaves ve Keon 1983). Bundan sonraki adim konida olusum
ve yayilmasidir ve ilk enfeksiyonu takiben 2-3 haftay: alir.

Olusan konidilar riizgar ve yagmurla uygun sicaklik ve nem kosullarinda yeni
bitkilere onlar1 enfekte etmek iizere tasinirlar.

Drechslera teres f. teres ve Drechslera teres f. maculata yasam evreleri
acisindan karsilastirildiginda her ikisinin de germ tiipleri ve apresorya olusturdugu
goriilmektedir.

Drechslera teres f. teres dogrudan epidermal hiicrelere girerken Drechslera
teres f. maculata once hostorya benzeri vezikiiller olusturur ve biyotroflar gibi
davranirken ¢ok hizlica nekrotrof biiylimeye gecer.

Drechslera teres f. teres nekrotrof iken Drechslera teres f. maculata
hemibiotroftur (Lightfoot ve Able 2010).

Drechslera teres f. maculata 'nin yasam dongiisiiniin daha iyi anlagilmasi i¢in
cesitli seviyelerde molekiiler ¢alismalara ihtiya¢ vardir. Drechslera teres tarafindan
olusturulan ag benek leke hastaligi etmeninin Ankara kosullarinda biyolojisinin bir
kismin1 aydinlatacak caligmalar yliriitiilmiistiir. Toprak altinda ve iistiinde birakilan
hastalikli yapraklarda etmenin konidi ve konidioforlar1 ve pseudotheciumlar
bulunmustur. Askosporlara rastlanamamistir. Piknitlere sogutmali inkiibator
caligmalarinda rastlanmistir. Sogutmali inkiibatorde petri kutularindaki fungus 0 ve -
10 °C lerde hastalikli yapraklarda ise -10 °C de canlihigmi muhafaza etmistir.
Hastalik etmeni kis1 Ankara kosullarinda canli olarak gegirebilmekte ve konidilerin

enfeksiyonda 6nemli rol oynadig: sanilmaktadir. (Karakaya vd. 2004)



2.1.1. Proteom ve Proteomiks

Proteom; tanimlanmig bir zamanda ve biyolojik, fiziksel veya kimyasal bir
kosulda bir organizma, genomu tarafindan ifade edilen tiim proteinlerdir.

Proteomiks; bu proteomlarin kiitle spektrometrisinide i¢ine alan ileri analitik
teknikler ile aydinlatilmasidir.

Proteomiks c¢aligmalar amaca yonelik olarak bir kag¢ madde altinda
toplanabilir;

1) Tanimlayic1 (descriptive) Proteomiks: Bir organizma, doku veya hiicrenin
tanimlanmis bir zaman ve kosulda ifade edilen biitiin proteomunun tanimlandigi
yontemdir.

2) Farklilasim (difffential) Proteomiks: Farkli izolatlar arasinda, ayni
organizmanin abiyotik veya biyotik stres kosullar altinda proteinlerin ekspresyon
diizeyindeki farkliliklar1 aydinlatmaya yonelik farklilasim (difffential) proteomiks
yontemidir.

3) Post Translasyon Modifikasyon Proteomiks: Translasyon sonrasi
degisikliklerin tanimlanmasini esas alan post translasyon modifikasyon proteomiks
calismalari1 yontemidir.

4) Etkilesim Proteomiks: Tanimlanan proteinler arasindaki iletisimi ve bu
etkilesim sirasindaki molekiillerin tanimlanmasini kapsamaktadir.

5) Sekretomiks: Hiicrenin fizyolojik proseslerinde rol alan salg1 proteinlerinin

tanimlanmasini kapsar.

2.1.1.1. Proteomiks ve Fungus Proteomu

Canliligin en temel iki ilkesi kataliz ve nesilden nesile bilginin aktarilmasidir.
Kataliz enzimler tarafindan gerceklestirilirken bilginin aktarilmast DNA'nin kendini
kopyalama 6zelligi ile saglanmaktadir, yani DNA canliligin kodudur. Bu molekiiliin
kalip olarak kullanilmas1 ile diger bir niikleik asit yapist olan mRNA
sentezlenmektedir yani DNA  kodunun okunmasi -transkripsiyon- olayi
gerceklesmektedir. Organizma, organ, organel, doku, hiicrede gerceklestirilen ister
katalitik isterse yapisal 6zellikleri belirleyen biyomolekiiler yapilar transkripte edilen

mRNA'nin traslasyonu ile olusan proteinlerdir.



Mikro organizmalar, fare gibi hayvansal organizmalar, model bitkilerden
Arabidopsis thaliana, piring gibi ¢esitli organizmalarin genom bilgileri degisik
zamanlarda dizilenmistir ve hala dizilenmeye devam edilmektedir. insan genomu ise
2000 yilinda dizilenmistir ve 24-26000 genden olugmaktadir. Dr. Matt Ridley'in
Genom: The Autobiography of aspecies in 23 chapters adli kitabinda genomu 23
boliimden (Kkromozom) olusan bir kitap olarak tanimlarken her boliimdeki sayisiz
hikayenin genlerden olustugunu ve bu hikayelerin her bir paragrafinin ekzonlari
olusturdugunu bu hikayelerden oldugunu ve bu hikayelerin ekzon adi verilen
paragraflardan olustugunu paragraflarin intronlarla kesildigini tanimlamaktadir.
Bridley'e gore paragraflarin climleleri kodon denilen harflerini 4 ¢esit bazin
olusturdugu kelimelerden olusmaktadir. Kodonlarin dizilisine uygun olarak
ribozomun yardimi ile amino asitlere ve bunlarin belli sekilde dizilenmesi ile
proteinleri olusturmak iizere PROTEIN diline cevrilir.

Yukarida bahsettigimiz gibi insan genomu yaklasik 26000 gen igermektedir.
Peki buna karsilik 26000 proteine mi sahibiz?

Proteomik hastalik, saglik, cesitli biyotik ve/veya abiyotik stresler altindaki
biyolojik sistemlerin kontrolii, fonksiyonu ve detayli yapisal 6zelliklerinin
anlagilmast maksadir ile proteinlerin ¢esitli Ozelliklerinin sistematik olarak
calisilmasini kapsamaktadir. Proteinlerin hemen hemen biitlin biyolojik aktivitelerde
rol almasi nedeni ile biyolojik bilginin zengin bir kaynagidir.

Proteomik proteinlerle ilgili olarak proteinlerin hiicredeki lokasyonu, bollugu,
dontisiim hiz1 diger proteinlerle, niikleik asitlerle ve iyonlarla olan etkilesimleri, post
translasyonal degisiklikleri (PTM) gibi ¢esitli sorulara cevap verir.

Gerek Drechslera teres f. teres ve Drechslera teres f. maculata patojenlerini
birbirinden ayirmak icin gerekse dayanikli hatlarin belirlenmesi amaci ile yapilan
molekiiler ¢alismalar her iki patojen i¢in siirli olmakla beraber Drechslera teres f.
maculata patojeni igin yapilan ¢alismalar ¢ok azdir. Bu ¢alismalar genellikle survey
calismalaridir.

Yiizbinlerce bitki fungusundan 15000 tanesi hastalik yapmaktadir. Bugiine
kadar 1000’e yakin fungusun genomu dizilenmistir ve bunlardan 66 tanesi bitki
funguslaridir. Bunun yaninda patojenik bitki funguslari ile ilgili Proteomics

dergisinde yayinlanan proteom c¢aligmalarimin sayist 40’1t gecmemektedir



(http://fungi.ensembl.orq), (http://www.genomesonline.org). Genomu bilinen bitki

Funguslarinin tablosu Tablo 1°de verilmistir.

Tablo 1. Genomu Dizilenen Bitki Funguslari

Funguslar Tahillara Tahil Cesidi *Neden
Enfekte Oldugu
Edenler Hastalik
Ashbya gossypii
Aspergillus ochraceoroseus
Aspergillus parasiticus SU-1
\ Misir Giiney Yaprak
Bipolaris maydis Kiifi
V Celtik Kahverengi
Bipolaris Oryzae Nokta
Hastalig1
\ Cesitli Bitkiler Viktoria Kiifii
Bipolaris victoriae FI3
\ Misir
Bipolaris zeicola
N Arpa Kiilleme
Blumeria graminis
N Bugday Kiilleme
Blumeria graminis f. sp.
tritici
\ Cesitli Bitkiler
Botryobasidium botryosum
\ Tahillar ve diger | Gri Kiif
Botrytis cinerea bitkiler
Ceratocystis platani
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http://fungi.ensembl.org/
http://www.genomesonline.org/
http://fungi.ensembl.org/Ashbya_gossypii
http://fungi.ensembl.org/Aspergillus_ochraceoroseus
http://fungi.ensembl.org/Aspergillus_parasiticus_su_1
http://fungi.ensembl.org/Bipolaris_victoriae_fi3
http://fungi.ensembl.org/Blumeria_graminis_f_sp_tritici_96224
http://fungi.ensembl.org/Blumeria_graminis_f_sp_tritici_96224
http://fungi.ensembl.org/Botryobasidium_botryosum_fd_172_ss1
http://fungi.ensembl.org/Botrytis_cinerea_t4
http://fungi.ensembl.org/Ceratocystis_platani

Ceriporiopsis subvermispora
B

Chaetomium globosum

Claviceps purpurea 20.1

Colletotrichum fioriniae PJ7

Colletotrichum

gloeosporioides

Colletotrichum graminicola

Misir ve Bugday

Colletotrichum

higginsianum

Colletotrichum orbiculare

Colletotrichum sublineola

Coniophora puteana

Dactylellina haptotyla

Diaporthe ampelina

Diplodia seriata

Dothistroma septosporum

Erysiphe necator

11
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http://fungi.ensembl.org/Colletotrichum_graminicola
http://fungi.ensembl.org/Colletotrichum_higginsianum
http://fungi.ensembl.org/Colletotrichum_higginsianum
http://fungi.ensembl.org/Colletotrichum_orbiculare
http://fungi.ensembl.org/Colletotrichum_sublineola
http://fungi.ensembl.org/Coniophora_puteana_rwd_64_598_ss2
http://fungi.ensembl.org/Dactylellina_haptotyla_cbs_200_50
http://fungi.ensembl.org/Diaporthe_ampelina
http://fungi.ensembl.org/Diplodia_seriata
http://fungi.ensembl.org/Dothistroma_septosporum
http://fungi.ensembl.org/Erysiphe_necator

Eutypa lata UCREL1

Fibroporia radiculosa

Fomitiporia  mediterranea

MF3/22
Fomitopsis  pinicola FP-
58527 SS1

Celtik Bakanae
Fusarium fujikuroi Hastalig1

Bugday, misir ve | Basak
Fusarium graminearum diger tahillar Yanikligi
Fusarium oxysporum

Muz Panama
Fusarium oxysporum f. sp. Hastalig1
Cubense

Domates Fusarium
Fusarium oxysporum f. sp. Solgunlugu
Lycopersici

Bezelye Fusarium
Fusarium oxysporum f. sp. Solgunlugu
Pisi

Domates Tag ve Kok
Fusarium oxysporum f. sp. Ciiriikligi
radicis-lycopersici 26381
Fusarium oxysporum f. sp.
raphani
Fusarium oxysporum f. sp.
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http://fungi.ensembl.org/Fomitopsis_pinicola_fp_58527_ss1
http://fungi.ensembl.org/Fusarium_fujikuroi
http://fungi.ensembl.org/Fusarium_graminearum
http://fungi.ensembl.org/Fusarium_oxysporum
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_conglutinans_race_2_54008
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_conglutinans_race_2_54008
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_conglutinans_race_2_54008
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_conglutinans_race_2_54008
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_radicis_lycopersici_26381
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_radicis_lycopersici_26381
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_raphani_54005
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_raphani_54005
http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_vasinfectum_25433

vasinfectum 25433

Bugday Bagak
Fusarium Yanlkhgl
pseudograminearum
Fusarium solani
Fusarium verticillioides

Bugday Karakok
Gaeumannomyces Cokerten
graminisvar.  tritici R3-
111a-1

Celtik Bakanae
Gloeophyllum trabeum
Grosmannia clavigera
kw1407

Lahanagiller Karabacak
Leptosphaeria maculans Hastalig1

Cesitli Bitkiler Kok
Macrophomina phaseolina Ciiriikligi
MS6

Celtik Celtik
Magnaporthe comparative Yaniklig

Celtik Celtik
Magnaporthe oryzae Yanikligi
Magnaporthe poae
Marssonina brunnea f. sp.
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http://fungi.ensembl.org/Fusarium_oxysporum_f_sp_vasinfectum_25433
http://fungi.ensembl.org/Fusarium_pseudograminearum
http://fungi.ensembl.org/Fusarium_pseudograminearum
http://fungi.ensembl.org/Fusarium_solani
http://fungi.ensembl.org/Fusarium_verticillioides
https://www.broadinstitute.org/annotation/genome/magnaporthe_comparative/
https://www.broadinstitute.org/annotation/genome/magnaporthe_comparative/
https://www.broadinstitute.org/annotation/genome/magnaporthe_comparative/
http://fungi.ensembl.org/Gloeophyllum_trabeum_atcc_11539
http://fungi.ensembl.org/Grosmannia_clavigera_kw1407
http://fungi.ensembl.org/Grosmannia_clavigera_kw1407
http://fungi.ensembl.org/Leptosphaeria_maculans
http://fungi.ensembl.org/Macrophomina_phaseolina_ms6
http://fungi.ensembl.org/Macrophomina_phaseolina_ms6
http://fungi.ensembl.org/Magnaporthe_oryzae
http://fungi.ensembl.org/Magnaporthe_poae
http://fungi.ensembl.org/Marssonina_brunnea_f_sp_multigermtubi_mb_m1

‘multigermtubi* MB_m1

Melampsora larici-populina

Microbotryum
lychnidisdioicae

Microbotryum violaceum

Moniliophthora perniciosa

Moniliophthora roreri

Bugday
Phaeosphaeria nodorum
Puccinia strii Formis f. sp. Bugday Sar1 Pas
tiritici
Puccinia graminis f. Bugday Kara Pas
sp. tritici
Bugday Kahverengi
Puccinia triticina Pas
Pyrenochaeta sp. DS3sAY3a
v1.0
Pyrenophora tritici-repentis Bugday Bronz  Leke
Hastalig1
Arpa Ag Formu Ag
Pyrenophora teres f. teres Benek  Leke
Hastalig1
Celtik
Rhizopus oryzae
Stagonospora nodorum Bugday ve diger | Miirekkep
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http://fungi.ensembl.org/Marssonina_brunnea_f_sp_multigermtubi_mb_m1
http://fungi.ensembl.org/Microbotryum_violaceum
http://fungi.ensembl.org/Moniliophthora_perniciosa_fa553
http://fungi.ensembl.org/Moniliophthora_roreri_mca_2997
http://genome.jgi.doe.gov/Pyrsp1
http://genome.jgi.doe.gov/Pyrsp1
http://www.broadinstitute.org/annotation/genome/pyrenophora_tritici_repentis
http://www.broadinstitute.org/annotation/genome/rhizopus_oryzae

tahillar Lekesi
N Tahillarida  icine | Beyaz Kiif
Sclerotinia sclerotiorum alan 400 bitki turu
N Misir Siirme
Ustilago maydis Hastalig1

*Tahillar1 etkileyen patojenlerin neden oldugu hastalik isimleri verilmistir.

Ag benek leke hastaligina neden olan fungustaki molekiiler caligmalar
Drechslera teres f. teres izolatlarina karsi konakta gelisen ve kalitimsal olan Ptl, Pt2,
Pt3 olarak belirtilen direng genleri 1955 ve 1958 yillarinda tanimlanmislardir
(Schaller 1955; Mode ve Schaller 1958). Bu tiir direng genleri Drechslera teres
f.maculata i¢in heniiz tespit edilememistir.

Drechslera teres f. maculata popiilasyonlar: seksiiel rekombinasyona ugrar
ve farkli diren¢ genlerine sahip birden fazla viriilensi olan patotiplere sahiptir
dolayist ile de olusan direncin iistesinden gelebilecek giice sahiptir.

Fungus tarafindan {iretilen ve fungusun viriilensliginden sorumlu olan
genlerin hangilerinin baskin oldugunu anlama agisindan efektorler olarak
isimlendirilen proteinlerin tanimlanmasi viriilens ve/veya aviriilens faktorlerinin
anlagilmasinda oOnemlidir. Bu efektdr proteinlerin biyotrof patojenler icin
enfeksiyonun ilerlemesini  sinirlama  6zelligi  olabilirken nekrotroflar igin
enfeksiyonun olugmasini saglarlar, hemibiotroflar i¢in ise hastaligin bulundugu faza
gore farkli etkileri olabilir (Kamoun 2007). Bu molekiillerin tanimlanmasi patojenin
ve hastaligin molekiiler mekanizmalarinin anlasilmasinda 6nemli kilometre taslarinin
olugmasint saglayacak ve dayanikli genotiplerin iiretimine ve etkin miicadele
stratejilerinin gelistirilmesine imkan saglayacaktir.

Genom dizi bilgisine sahip olmak 6nemlidir ama tek basina yeterli degildir,
genomu olusturan genlerin fonksiyonunu, patogenez sirasinda aktive olan yolaklari
anlamamazi saglayamaz. Genlerin fonksiyonlarim1 aciklayabilmek i¢in knock-out,
knock-down ve microarray tekniklerini temel alan transkriptomiks caligmalari ile
MRNA seviyesinde gen ekspresyonu ve bitki-patojen etkilesiminde rol alan
molekiiler mekanizmalarin aydinlatilmasinda da bu yontemler onemlidir. Ama bir

genin bir proteine karsilik gelmemesinden dolayi, post translasyonel modifikasyonlar
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http://www.broadinstitute.org/scientific-community/science/projects/fungal-genome-initiative/sclerotinia-sclerotiorum-genome-proje

ve fonksiyonel molekiiller olan proteinlerin tanimlanmasi mekanizmalarin
anlasilmasinda 6nemlidir. Bu nedenle son yillarda proteomiks yaklagimlarin yaygin
bigimde kullanildig1r ve etkinliginin her gecen giin attirildig1 ¢alismalar biiyiik ilgi
gormektedir.

Proteom haritalamasi igin gerek jel bazli ve gerekse jelsiz teknikler kullaniminin
ardindan her iki teknikte LC-MS/MS teknigi ile kombine edilerek (2DE-LC-MS/MS)
protecom tanimlanmaktadir. Bu ¢alismada jel bazli (2-DE) proteomik yontemi ile
Dechslerea teres f. maculata izolatlarinin protecom haritalariin ¢ikarilmasi
hedeflenmektedir. Boylece viriilenslikte ve/veya aviriilenslikte rol alan molekiiller,
efektor proteinler tanimlanacaktir. Bununla birlikte Pyrenophora teres'in her iki
formu iginde viriilenslik mekanizmalar1 ve konak diren¢ mekanizmalar ile ilgili bilgi
deklare edilmemistir (Ismail vd. 2014). Ismail ve meslektaslarinca gergeklestirilen
(2016) Secretom galismasi yine Drechslera teres f. teres patojeninin en viriilent 7
izolat1 i¢in gerceklestirilmistir. Patojenin hastaligi indiikkleme mekanizmasi ve
patojenin konak tarafindan nasil taninarak savunma olusturdugu ancak efektor ve
salgilanan proteinlerin tanimlanmasi ile miimkiin olacaktir. Yapilacak calismalarin

sonuclarinin bu baglamda da katki saglamasi hedeflenmektedir.
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3. MATERYAL VE YONTEM

Bu ¢aligma kapsaminda izolattan elde edilen misel protein profillenmesi jel
bazli proteomiks yontemi ile gerceklestirildi. Proteom haritalamasi igin gerek jel
bazli ve gerekse jelsiz teknikler kullaniminin ardindan her iki teknikte LC-MS/MS
teknigi ile kombine edilerek (2DE-LC-MS/MS) proteom profili tanimlanmaktadir.
Bu ¢alismada jel bazli (2-DE) proteomiks yontemi ile Drechslera teres f.maculata
GPS 79 izolatinin proteom haritalarinin ¢ikarilmasi gergeklestirildi.

Ankara Universitesi Ziraat Fakiiltesi Bitki Koruma Béliimii Ogretim Uyesi
Prof. Dr. Aziz KARAKAYA’dan gesitli cografi bolgelerden topladigi Drechslera
teres f. maculata patojenine ait GPS 79 izolatimin miselyumlar yetistirildi ve 7
giinlik orneklerden total protein ekstraksiyonu Fenol-SDS (Chatterjee vd. 2012)
yontemi kullanilarak gergeklestirildi.

3.1.  Tek izolat Eldesi

3.1.1. Fungusun izolasyonu ve tek spor elde edilmesi

Tiirkiye'nin ¢esitli cografik bolgelerinden toplanan arpa ag benek hastalig ile
bulagik arpa yaprak Ornekleri laboratuvara getirilerek %1’ lik sodyum hipoklorit
cozeltisi iginde 1-2 dakika bekletilerek yiizey sterilizasyonu yapilmistir. Yaprak
ornekleri daha sonra steril saf su ile durulanmis ve steril kurutma kagidi arasina
aliarak kurutulmustur. Ardindan steril nemli hiicrelere aktarilmis ve 3-4 giin 23-
25°C de spor iiretimi saglanmistir. Sporulasyon saglanan érneklerden ince uglu steril
igne ile stereo mikroskop altinda tek bir spor alinarak su agarina aktarilmistir. Daha
sonra gelisen spor Patates Dekstroz Agar (PDA) (Bismark, Almanya) ortamina
aktarildi.

3.1.2. Patojenisite Testlerinin Yapilmas1 ve Yiiksek Viriilenslik
Gosteren Izolatin Secilmesi

PDA ortaminda gelistirilen izolatlardan fir¢a ile miseller kazinarak spor

stispansiyonu hazirlandi. Her 100 ml suya 1 damla yayic1 yapistirict eklenerek arpa

ag benek hastaligina hassas cesit olan Biilbiil 89 ¢esidine inokulasyon yapildi.

Inokulasyon yapilan bitkiler naylon torba ve/veya nemli kapakli kutular icinde

kontrollii kosullar altinda 72 saat bekletildi. Kapakli kutularin kullanildigt
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durumlarda kapakli kutularin havalandirmalart agilarak 24 saat daha bekletilmistir.
Inokulasyondan 7-10 giin sonra Tekauz (1985) skalasi kullanilarak degerlendirme
yapildi. Hastalik belirtilerinin skala degerlerine bakilarak patojen olup olmadigi ve
viriilenslik seviyesi degerlendirildi. Diisiik ve yiiksek viriilenslik gosteren izolatlarin
secimi patojen olan izolatlarin hassas g¢esit olan Biilbiil 89’a tepkilerinin Tekauz
(1985) skalasi ile degerlendirmesi sonucunda gergeklestirildi (Karakaya ve Akyol
2006, Taskoparan ve Karakaya, 2009, Aktasdogan vd 2013, Usta vd2014).

) 9
1 2 3 g r;s Mas-s
R R-MR MR MR-MS

Sekil 3.1.2.1. Hastalik etmeninin nokta formu (Dechslerea teres f. maculata)
icin gelistirilen skala Tekauz (1985). R: Dayanikli (D), R — MR: Dayanikli — Orta
Derecede Dayanikli (D - OD), MR: Orta Derecede Dayanikli (OD), MR — MS: Orta
Derecede Dayanikli — Orta Derecede Hassas (OD - OH), MS: Orta Derecede Hassas
(OH), MS — S: Orta Derecede Hassas — Hassas (OH - H), S:Hassas (H)

3.1.3. Drechslera teres f. maculata Fungusunun Cogaltilmasi

Drechslera teres f. maculata fungusunun yiiksek viriilens gosteren izolati
(GPS 79) PDA (Patates Dekstroz Agar) besiyerinde biiyiitiildii. PDA besiyeri
ireticinin talimatlar1 dogrultusunda hazirland1 (39 g/1L olacak sekilde PDA tartildi
ve bi destile su ile karistirilarak 1 L ye su ile tamamlandi. Besi yerinin hazirlandig1
siselere otoklav bandi yapistirilarak 30 dakika otoklavda steril edildi. Hazirlanan
PDA sicak halde 9 cm capli petri kaplarina esit miktarda aktarildi ve soguma islemi

sonrasinda izolatlarin ekim islemi gerceklestirildi. Her bir petriye Smm’lik mantar
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delici kullanilarak 3 adet misel pargasi aktarildi. 250C de 12 saat aydinlik 12 saat
karanlik dongiisiine sahip inkiibatorde biiyiimeye birakildi) ve daha onceden
aktarilmasi gergeklestirilen GPS79 6rnekleri ilk aktarimdan 7 (yedi) giin sonra bisturi
veya lamel yardimu ile izolat miselyumlar1 buz lizerinde bulunan steril petriler igine

topland1 ve 3.1.4.1°deki gibi protein ekstrakte edildi.

Sekil 3.1.3.1. PDA {izerinde petrilere biiylimeye birakilan GPS 79 Drechslera

teres f. maculata fungusu

3.1.4. Misellerden Total Protein Ekstraksiyonu
PDA besiyerine daha dnceden aktarilmasi gergeklestirilen GPS79 6rneklerinden ilk
aktarimdan 7 (yedi) giin sonra miselyum bisturi veya lamel yardimi ile buz tizerinde
protein ekstraksiyonu yapilmak iizere toplandi.
. Yukarida belirtildigi sekilde toplanan miseller tartilarak sivi azot yardimi ile havanda

yaklagik 1 saat ¢ok ince toz haline getirildi.

Sekil 3.1.4.1. Misel 6rneklerinden protein ekstraksiyonu
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10.

11.

12.

Ezme islemini takiben ¢ok ince toz haline getirilen misel, agirliginin 3 kati SDS-
Tamponu  (soguk Sodyum Dodesil Silfat ekstraksiyon tamponu)(% 30
stikroz(Merck, USA)(w/v), %2 SDS (Sodyum Dodesil Siilfat) (Merck, USA) (w/v),
0.1M Tris.HCI pH8.0 (Merck, USA)ve 1Mm PMSF (Fenil Metil Siilfonil Floriir)
(Sigma, USA))igeren tiip icerisine alindi.

Daha sonra bu karisim ultrasonik banyoda 6 defa 15 saniye buz igerisinde
sonikasyon islemine tabi tutuldu.

Sonikasyon sonrasinda elde edilen 6rnek siispansiyonu iizerine baglangic SDS-
tamponuna esit hacimde Tris ile doyurulmus Fenol Soliisyonu (Sigma, USA)
eklenerek +4°C’de 10 dakika vortekslendi.

Vorteks isleminden sonra ¢ozelti santrifiij tiiplerine alinarak 8,000 xgde 10 dakika
+4%C’de Thermo Sciantific (MR23i) sogutmali santrifiij cihazi ile santrifiij yapildi.
Santrifiij sonrasinda proteini igeren en istteki fenolik faz ayri bir temiz tiipe alinarak
alttaki pellet (kat1) faza tekrar ayni miktar fenol katilarak ekstraksiyon islemi
tekrarlandi, elde edilen fenolik fazlar birlestirildi.

Bu toplanan fenolik fazin iizerine toplam hacmi kadar SDS-tampon eklenerek 3-10
dakika sogukta karistirildi.

8,000 xg’de 10 dakika +4°C’de santrifiij yapildi, siipernatant temiz bir santrifiij
tiiptine alinarak hacminin 3 kati kadar 0.1M amonyum asetat/metanol ¢dzeltisi
eklendive bir gece boyunca(16-18 saat) -20°C’de ¢6kmeye birakildi.

Bir sonraki giin -20°C’den cikartilan Srnekler 10,000xg’de 30 dakika +4°C’de
santrifiij yapildi ve bu islem 6 defa tekrarlandi. 6.santrifiijjden sonra siipernatant
kismi atildi ve pellet kismi alinarak % 0,07 (w/v) DTT (1,4-Ditiyotreitol)(Merck,
USA) igeren aseton ile muamele edilirek 10,000xg de 30 dakika +4°C’de santrifiij
yapildi.

Siipernatant kismi atildi ve elde edilen saf proteinlerin bulundugu pellet kismiAzot
gaz1 altinda kurumaya birakildi.

Elde edilen protein, ¢oziiniirlestirme tamponunda (7 M iire (Sigma, USA), 2M
tiyotire (Sigma, USA), %4 (w/v) CHAPS (3-[(3-Kolamidopropil)dimetilamino]-1-
propansiilfonat) (Alfa Aesar, USA), 30mM DTT(Merck, USA)) ile siispanse edildi
ve pipet ile al-ver yaparak sogukta 1 saat boyunca maksimum c¢oziinirligi elde

etmek igin yavasca Karistirildi.
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13. Proteinlerin ¢ozlinmesini arttirmak i¢in 6x15 saniye sogukta sonike edildi ve 30,000
xg’de 30 dakika +4°C’de santrifiijlendi.

14. Protein igeren siipernatant temiz bir mikrotiipe alinarak aseton ¢oktiirme islemi igin
hacminin 4 kati kadar %100 aseton ile muamele edilerek -20°C°de 16-18 saat
¢okmeye birakildi.

15. Cokmeye birakilan 6rnekler takip eden giin 30,000 xg’de +4°C’de 30 dakika santrifiij
yapildi.

16. Santrifiij sonrasinda siipernatant atildi ve pellet temiz bir tiipe alinarak kurutuldu.

17. Kurutulan protein &rnekleri tartilarak yine ayni sekilde hazirlanmis ¢oziiniirlestirme
tamponu ile siispanse edildi ve pipet ile al-ver yaparak sogukta 1 saat boyunca
maksimum ¢6ziiniirliigi elde etmek i¢in yavasga karistirildi ve ¢oziiniir hale getirildi.

18. Orneklerden elde edilen protein konsantrasyonu Bradford Reaktifi (Sigma) ile BSA

proteini standart olarak kullanild1 ve protein tayini yapildi.

& y =0,0245x + 0,0842
GPS 79 pH 4-7 e n0ecs
0,5
0,45 e
0,4 '
0,35
L J
0,3
W
R,25
<
0,2 -
0,15
-9
0,1
°
0,05
0
2 a4 i
0 5 & (ug/mif 12 a 16 18

Sekil 3.1.4.2. Bradford Protein tayin standart grafigi (0,1 mg/mL BSA Stok

¢ozeltisinden standart proteinler hazirlandi)

19. Miktar1 hesaplanan protein érnekleri 2DE’de kullanilmak iizere -20°C’de saklandi.
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3.2.  Total Proteinin Ayrilmasi

3.2.1. 1kiboyutlu jel elektroforezi

3.2.1.1. Izoelektrik odaklama (1. Boyut)

Yukarida anlatildigr sekilde elde edilen protein ornekleri EttanlPGfor (GE
Healthcare) ile 6nce pH 3-10 gradyentine sahip olan 24 cm uzunlugunda IPG stripler
kullanilarak izoelektrik noktalarina gore ayrildi. Burada proteinlerin en fazla
bulundugu pH aralig1 tespit edilerek ayrimin kalitesini arttirmak amaci ile daha dar
pH skalasindaki (pH 4-7) IPG stripleri ile proteinler ayrildi. Bu islemler 6 biyolojik
tekrardan her bir biyolojik tekrar i¢in en az ii¢ teknik tekrar olacak sekilde
gerceklestirildi.

-20°C de depolanan protein ornekleri pH 4-7 igin 1140 pg /450 pL,
konsantrasyonunda ve %1 (v/v) amfolit (Pharmalyte GE Healthcare, USA) (pH 3-10)
icerecek sekilde hazirlandi.

Hazirlanan ornekler ile 24 cm pH 4-7 IPG stripler 12 saat siiresince oda
sicakliginda rehidrate edildi (Sekil 3.2.2.1).

Sekil 3.2.1.1.1. Proteinlerin rehidrate edilmesi (6rnekli pasif rehidrasyon)

Rehidrasyon kutusundaki kuyulara 450 pL ornek eklenmesini takiben -
20°C’den buz iizerinde ¢ikarilan IPG striplerin plastik koruyucu bandi agilarak jel
tarafi protein ¢ozeltisine degecek sekilde kuyulara yerlestirildi, en az 15 dakika

protein Orneginin jel tarafindan absorblanmasi i¢in kapagi kapatilarak inkiibasyonu
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miiteakip striplerin havayla temasi mineral yag eklenerek kesildi ve 25 °C de 12 saat
inkiibe edildi.

Rehidrasyon islemini takiben IPGphor3GE Healthcare IEF (izoelektrik
odaklama) cihazinda bulunan odaklama tepsisinin kuyularina rehidrate edilen stripler
yerlestirildi ve striplerin + ve — uglarina 150 pL saf su ile 1slatilmig elektrod kagitlar
yerlestirildi. Mineral yag (Merck, USA) jelli ve jelsiz biitiin kuyulara eklendi
(toplam 108 mL) (Sekil 3.2.1.1.2) ve IEF islemi baslatildi. IEF kosullar1 Tablo 2.’de

vermistir.

Sekil 3.2.1.1.2. IPGfor 3’te IEF islemi

Tablo 2. IEF Kosullari

Step UI[V] siire Vh
1 Step 100 00:30 dk
2 Step 250 250 Vh
3 Grad 500 500 Vh
4 Grad 1000 1500 Vh
5 Grad 10000 22000 Vh
6 Step 10000 50000 Vh
7 Step 100 10:00 HH:mm
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3.2.1.2. SDS-PAGE (2. Boyut)

Izoelektrik odaklama islemi sonunda IPG stripler ikinci boyut jeli olan SDS-

PAGE'e yiiklenmeye uygun hale getirilmek iizere siras1 ile indirgenme ve alkilasyon

ajanlart iceren dengeleme tamponlari (50 mM Tris. HCI pH 8.8, 6 M iire, %30
gliserol, %2 (w/v) SDS) iginde 20 ser dakika 150 RPM de ¢alkalamali inkiibatorde

muamele edildi. Kullanilan Indirgeme ve alkilasyon reaktif ve miktarlart %1 (W/v)

DTT ve % 2.5 (w/v) iyodo asetamid (IAA) dir. Dengeleme isleminden sonra stripler
30 saniye SDS-PAGE yiiriitme tamponu (192 mM glisin, 25 mM tris, % 0,1 (w/v)
SDS) ile muamele edilerek (%10-%20) SDS-PAGE’e yiiklendi. Gradient jel ¢ozeltisi

hazirlama kosullar1 Tablo 3’de verildigi gibidir. Ayrica gradyent jelin hazirlama

islemi de Sekil 3.2.1.1.1°de verilmistir.

Tablo 3. Gradient Jel Cozeltisi Hazirlanist

Kullanilan Maddeler

%10 Konsantrasyon (az

yogun jel karisimi) 275

%20 Konsantrasyon

(cok yogun jel karisim)

mL 275 mL
Akrilamid-Bisakrilamid | 92 mL 183mL
(%30)
1,5 mM Tris.HCI pH |69 mL 69 mL
8,8
Millig Su 110 mL 1,2mL
%20 SDS 1,38 mL 1,38 mL
Gliserol Yok 19 mL
%10 APS (10/100 wiv) | 2,75 mL 1,4mL
%100 TEMED 47 uL 8 uL
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Sekil 3.2.1.2.1. Gradient Jel Dokme Sistemi

Daha sonra birinci boyut jeli ikinci boyut jeline % 1 (w/v) diisiik erime
noktali agaroz ¢ozeltisi (birka¢ partikiil bromophenol blue igeren SDS-PAGE
yiirlitme tamponu i¢inde) ile sabitlendi ve SDS-PAGE yiiriitme tamponu ile ilk bir
saat 2W/jel daha sonra yaklasik 5 saat 20W/jel olacak sekilde elektroforez uygulandi
Kullanilan 2. Boyut sistemi Sekil 3.2.1.2.2. de verilmistir

Sekil 3.2.1.2.2. Elektroforez Diizenegi (Sogutucu, Dikey Elektroforez Tanki,

Gii¢c Kaynagi)
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3.2.2. Jel goriintiilerinin elde edilmesi

Elektroforez islemi tamamlandiktan sonra jeller jel kasetlerinden ¢ikarilarak
distile su ile 30 saniye yikanarak fazla SDS uzaklastirildi.

Jeller400 mL %12,5 (w/v) Trikloro asetik asit (TCA) ile 1 saat boyunca 250
RPM de calkalanarak fiksasyon islemine tabii tutuldu. Siire bitiminde %1 Kolloidal
Coomassie Brilliant Blue R250 (%1 (w/v) Comassie Brilliant Blue mutlak etil akol
icinde) cozeltisinden 27 mL alinarak Fiksasyon c¢ozeltisi i¢inde ¢alkalanmakta olan
jel tizerine damla damla eklendi ve ekleme islemi bitiminde gece boyunca
calkalayicida boyamaya birakildi.

Boya Cikara islemi: Takip eden giin 400 mL %12,5 Etil alkol ¢6zeltisiiginde
1 saat araliklar ile jeller yikanarak boya ¢ikarma islemi gergeklestirildi.

Boyasi ¢ikartilan jeller Epson Perfection V750 Pro marka jel tarayicida
taranarak bilgisayar ortamina aktarildi.

Herbir biyolojik tekrar ve bu tekrarlardan elde edilen herbir teknik
tekerriirlerin Dymension Jel Gorilintiileme Programi yardimi ile ayri ayri ortak
spotlar1 bulundu.

Ortak spotlar: igeren jeller igerisinden segilen referans jeller isimlendirilerek
daha sonra bu referans jeller arasinda ortak spotlar belirlendi.

Referans jellerden ortak spotlar bisturi ve pipet ucu ile kesilerek Parafilm
{izerine almarak yaklasik 1mm? liikk parcalar haline getirildikten sonra mikrotiiplere

aktarildi (Sekil 3.2.2.1) ve -20 °C’de muhafaza edildi.

Sekil 3.2.2.1. Jellerden spotlarin kesilmesi ve saklanmasi
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3.3. Kiitle Spektrometresi Analizi
3.3.1. Jelde Tripsin ile Kesim
1. Jelden kesilmis ve -20 °C’de muhafaza edilmis olan spotlar ¢ikartilarak herbir spot
200 pL milliq su ile yikanarak 10 dakika vorteks yapildi ve sonra 3000xg’de 2
dakika santrifiij yapildi ve siipernatant atildi.
2. Jel pargalart 200 uL 100 mM NHsHCO3(Sigma, USA) ile yikandi ve 10 dakika
vorteks yapildi.
3. Uzerine 200 pL Asetonitrii (ACN) (Merck, USA) eklendi ve 10 dakika
vortekslendikten sonra 3000xg’de 2 dakika santrifiij yapildi.

4. Biitlin s1viy1 uzaklastirmak amaci ile en fazla 5 dakika olacak sekilde Speed vakum

konsantrator (vakumlu santrifiij) ile kurutuldu.

Sekil 3.3.1.1. Speed vakum konsantrator (vakumlu santrifiij) cihazi

5. Jel pargalarmin tamamini kapatacak kadar icerisinde 10mM DTT olan 100 pL 100
mM NHsHCO3 ¢ozeltisi eklenerek 45dakika 56°C’de inkiibe edildi ve 5-10 dakika
oda sicakligina sogutulduktan sonra 3000xg’de 2 dakika santrifiij yapildi.

6. Sivi kisim atildi. 55mM IAA (100 mM NHsHCOs3)(Merck, USA) (10mg/mL) olan
¢ozeltisi eklendi. Oda sicakliginda 30 dakika karanlikta vortekslendi.

7. 3000xg’de 2 dakika santriflij yapildi ve tiim siv1 atildi. Jel pargalart 200 uL 100 mM
NH4HCOs ile 10 dakika vortekslenerek yikandi.

27



10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Uzerine 200 pL ACN eklenerek 10 dakika vorteks yapildi ve 3000xg’de 2 dakika
santrifiij yapilarak tim siv1 atildi.

Toplam hacmi 200 uL olacak sekilde 100 uL 50 mM NHsHCO3 ve 100 uL. ACN
hazirland1 ve 2 defa 5 dakika pellet kisim fiizerine konularak yikandi. Yikama
esnasinda her defasinda 3000xg’de 2 dakika santrifiij yapild1 ve her defasinda sivi
atild.

3000xg’de 2 dakika santrifiij yapildi. Tiim s1v1 atildi. Vakumlu santrifiij ile 15 dakika
kurutuldu.

10 mL taze hidroliz tamponu hazirlandi(Saf ACN ile ilk olarak % 10 ACN hazirlanir
ve 0,0316 gram NH4HCOs tartilarak son hacmi % 10’luk ACN ile 10 mL’ye
tamamlanir).

1 sise tripsin (20 pg) igine 200 uL 1mM HCI (Merck, USA) konuldu ve bu sayede
0,1 pug/ pL stok soliisyonu hazirlandi. Bunu kullanana kadar sogukta bekletildi.

Ik olarak ne kadar toplam tripsin kesme tamponuna ihtiyacimiz oldugunu
hesapladik. (Spot biiyiikliigline bagli olarak gerekli tampon miktar1 her bir spot i¢in
10-80 pL arasi degisir). Son tripsin konsantrasyonu 12ng/ pL olacak sekilde tripsin
stok soliisyonu eklendi ve bunlar hep sogukta tutuldu.

Her bir jel pargasi {izerine tripsin kesim tamponu eklendi ve 30-40 dakika sogukta
buz lizerinde rehidrate edildi.

15 dakika sonra jel parcalarinin siviy1 absorbe edip etmedigi kontrol edildi ve eger
absorbe etmisse jel lizerini kapatacak kadar bir miktar daha tampon eklendi.

Jel pargalariin biitiin kesim siiresince 1slak kalmasi saglandi.

Tamponun buharlagmasin1 engellemek icin jel parcalar1 bulunan mikrotiip
kapaklariparafilm ile de sarildive 37°C°de bir gece bekletildi.

Sonraki giin 6rnekler 37°C’den alindi ve oda sicakhigma getirildi. Santrifiij ile siv1
asagiya kadar kondanse edildi.

Sivi tizerine 50 puL % 5 Formik Asit (Merck, USA) eklendi ve 5 dakika kuvvetli bir
sekilde vorteks yapildiktan sonra 3000xg’de 2 dakika santrifiij yapilarak sivi oldugu
gibi silikonize edilmis tiip icerisine alindi. Sivinin toplanmasi esnasinda higbir jel

parcas1 gelmemesine dikkat edildi.
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20.

21.

22.

23.

24,

Kat1 jel parcalar1 bulunan tiiplerin tizerine % 5 ACN igerisinde hazirlanan 100 pL %
1 Formik Asit eklendi. 15 dakika kuvvetli bir sekilde vorteks yapildiktan sonra
3000xg’de 2 dakika santrifiij yapilarak sivi kisim bir 6nceki s1vi kisimla birlestirildi.
Kat1 jel parcalar1 bulunan tiiplerin iizerine % 60 ACN igerisinde hazirlanan 100 pL
% 1 Formik Asit eklendi. 15 dakika kuvvetli bir sekilde vorteks yapildiktan sonra
3000xg’de 2 dakika santriflij yapilarak yine sivi kisim ekstrakt tiipiindeki Ornekle
birlestirildi.

Jel parcalar1 bulunan tiiplerin iizerine % 99 ACN igerisinde hazirlanan 50 plL % 1
Formik Asit eklendi. 15 dakika kuvvetli bir sekilde vorteks yapildiktan sonra
3000xg’de 2 dakika santrifiij yapilarak sivi kisim ekstrak tiipiine alind1.

Her giin 50 spotun hidroliz islemi gerceklestirildi. Her bir spottan elde edilen tripsin
hizrolizat tiipleri speedvac santrifiij ile kuruluga kadar konsantre edildi.

MS analizlerine kadar bu 6rnekler -20°C’de muhafaza edildi.

3.3.2. LC-MS/MS analizi

Tripsinle muamele edilen protein spotlarinin nano-LC-MS/MS analizi Dr.
Christof Rampitsch tarafindan AAFC, Cereal Research Center'da (Kanada) Asagida
verildigi sekilde gerceklestirildi. Her bir spot i¢in elde edilen peptid karisimi i¢in
kiitle  spektrumlar1  quadrupole-orbitrap mass  spectrometer  (Q-Exactive:
ThermoFisher, Bremen, Germany) ile alindi. Triptik peptidler Cig kolonu (12 cm
fused silica column, 75um ID, packed with Vydac Cis, 3 pm beads, 300 A pores) ile
nanoelektrosprey iyonizasyon kaybnagi kullanilarak ayrildi Asetonitril gradyenti (
(VIV) % 2- % 40(v/v) asetonitril % 0.1 (v/v) FA iginde) akis hiz1 300nl/dk olacak
sekilde 24 dakkika (Easy nLC1000: ThermoFisher, San Jose, CA) boyunca
uygulandi. .m/z degeri 300-2000 arasinda olan peptid spektrumlari segilerek en
yogun iyonlar ile MS/MS 6 saniye igerisinde gergeklestirildi ve protein tanimlama
Mascot Server V2.4 (MatrixScience, London UK) tarama motoru kullanildi. Mascot
programinda kullanilan parametreler: monoizotopik kiitle hassasiyeti; =5 ppm, yanlis
kesilmis peptid sayisi; 1, peptidlerin sahip olabildigi maksimum yiik +5; sabit
modifikasyonlar carbamidomethyl (C), degisken modifikasyonlar; oksidayon (M) ve
deamidasyon (NQ). Ham MS dosyalart Mascot Distiller  (v2.5.1:
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MatrixScience) yazilimi kullanilarak MGF dosyalarina ¢evrildi ve Pyrenophora teres
f. teres GENOM veri tabani kullanilarak tanimlandi. Iyon skoru Perkins ve grubuna
gore (1999) %95 giivenle yiiksek olan ve en az 2 veya daha fazla peptid iceren ve

proteinler dogru olarak tanimlandi.

3.4. Biyoinformatik Analizler
Tanimlanan proteinlerin hiicre alt1 lokalizasyon tahmini, sinyal peptidi igerip

icermedikleri, domain analizleri ve transmembran domainleri icerip igermedikleri
sirast ile;

a. WoLF PSORT  (http://www.genscript.com/wolf-psort.html) (Horton vd.

2007) programint kullanarak ve organizma tiirii olarak fungi secilerek FASTA
formatinda protein dizisi kullanilarak gergeklestirildi.

b. Sinyal peptid igerikleri SignalP 4.1 programi
(http://www.cbs.dtu.dk/services/SignalP/) (Peterson vd. 2011) kullanilarak, ve N

terminalde  sinyal peptid bolgesi olup olmadigi ise TargetP 1.1
(http://www.cbs.dtu.dk/services/TargetP/) (Emanuelsson vd. 2000) ile tahmin edildi.

Bu programlarin her ikisi de Hidden Markow temelli programlardir. SignalP de
“Okaryot” segenegi secildi TargetP de ise “nonplant” canli secenegi segilerek protein
dizileri FASTA formatinda programa aktarilarak tahminler gegeklestirildi.

C. Domain Analizleri; hipotetik olarak tanimlanan proteinler i¢in SMART
(http://smart.embl-heidelberg.de/) (Letunic vd 2014) ve PFAM
(http://pfam.xfam.org/) (Finn vd. 2016) analizleri ile gerceklestirildi. PFAM

programinin ana sayfasinda ‘“sequence search” opsiyonunda FASTA formatinda
protein dizisi girildi.

d. Transmembran domain varligi; Sinyal peptid igeren proteinler icin
gerceklestirildi ve proteinin sinyal peptdid dizisi ¢ikarilarak protein dizisi TMHMM
2.0 (http://www.cbs.dtu.dk/services/ TMHMM/) programina aktarilarak

gerceklestirildi.
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4. BULGULAR VE TARTISMA

Arpada ag benek leke hastaligi nokta formuna neden olan Drechslera teres f.
maculata patojeninin misel proteom profilinin ¢ikarilmasini amaglayan bu ¢alismada
elde edilen bulgular ve bu bulgularin literatiirdeki durumu asagidaki gibi
tartisilmaktadir.

Drechslera teres f. maculata ya ait tek spor profilleri Sekil 4.1°de verilmistir,
Sekil 3.1.2.1°de ise izolatlarin viriilensliginin tespitinde kullanilan Tekauz skalasi

verilmistir

Sekil 4.1. Drechslera teres f. maculata tek spor profili

Calismada 5 biyolojik tekrar calisilmistir. Tablo 3 te GPS 79 izolati i¢in
ekstraksiyonda kullanilan petri sayilar1 ve 7 giinliik biiylime sonucunda elde edilen
miselyum miktarlar1 verilmistir. GPS 79 izolat1 i¢in kullanilan petri sayis1 2043 ve
elde edilen ortalama misel miktar1 ise 7,20 £2,07 g dir. Tablo 4. de ise izolatin

biyolojik tekrarlarindan elde edilen protein konsantrasyonlar1 verilmektedir.
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Tablo 4. GPS 79 izolatindan misel protein ekstraksiyonunda kullanilan petri sayilari

ve misel miktarlar

Tekrar No Ekstraksiyona Dahil | Toplanan Miselyum
Edilen Petri Sayis1 Miktar (g)

Tekrar 1 20 9,2

Tekrar 2 26 9,98

Tekrar 3 17 5

Tekrar 4 19 7

Tekrar 5 19 7,2

Tablo 5. GPS 79 izolatinin her bir biyolojik tekerriirden elde edilen protein

konsantrasyonlar1

Tekrar No GPS79 Protein
Konsantrasyonu
(mg/mL)

Tekrar 1 6,466

Tekrar 2 7,277

Tekrar 3 6,623

Tekrar 4 5,916

Tekrar 5 6,688

Calismada Drechslera teres f. maculata GPS 79 izolatina ait 7 giinlik
miselyum orneklerinden en iyi miktarda protein fenol-SDS metodu kullanilarak elde
edildi. Elde edilen proteinin ayrilmasi islemi pH 4-7 gradyentinde ve %10-20
akrilamid/bisakrilamid gradyent jelinde en yiiksek miktarda gergeklestirildi. Protein

ayrilmasi sonucu elde edilen 2-DE goriintiisii Sekil 4.2°de sunuldu.
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Sekil 4.2. Drechslera teres f. maculata GPS 79 izolatina ait proteom profili
(1. Boyut pH 4-7 gradyenti, 24 cm, 2. Boyut %10-20 Akrilamid-bisakrilamid jeli)

Bes biyolojik tekrardan ve her bir biyolojik tekrar i¢in gergeklestirilen teknik
tekrar 2DE islemleri sonucu 15 jel elde edilmistir. Bdylece biyolojik tekrarlar
arasindaki varyasyonlardan ve deneysel kiiciik degisikliklerden kaynakli olabilecek
farkliliklarin berterafi gergeklestirilmistir. Syngene jel dokiimantasyon ve spot analiz
sistemi kullanilarak gergeklestirilen imaj analizleri sonucunda elde edilen bu 15 jel
kullanilarak Sekil 4.3. te gosterildigi gibi imaj analizi gerceklestirilmistir ve bu analiz
sonucunda 1008 protein spotunun biyolojik tekrarlar arasinda ortak oldugu tespit
edildi fakat yapilan manuel degerlendirme ile sonuglar birlestirildiginde olusturulan
“master jel” de 932 protein spotu tespit edildi ve bu spotlar jelden kesilerek

cikarildi.
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Sekil 4.3. pH 4-7 GPS 79 biyolojik ve teknik tekrarlarin imaj analizi

Sekil 4.4.’te elde edilen ortak jel (master jel) de LC-MS/MS analizi i¢in

c¢ikarilan spotlar goriilmektedir.
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Sekil 4.4. pH 4-7 GPS 79 biyolojik ve teknik tekrarlarin imaj analizi

sonucu numaralandirilan master jel goriintiisii.

Belirlenen 932 proteinlik proteom profilinden 108 spot segilerek LC-MS/MS

analizi ile kimlikleri tespit edildi ve sonuglar Tablo 6’da sunuldugu gibidir.
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Tablo 6.

Dechslerea teres f. maculata GPS 79 izolat1 Proteom Profili

Spot no | Unique peptid | Teorik pl/mw | Deneysel Protein Accession No | Hiicre alt1 | Sinyal
sayisi (KDa) pl/mw tanimi Lokalizasyon* | Peptit
(KDa)
4 68 5,69/72,88 6,67/170,636 | Hipotetik gi:311317371 | Mito
protein (PTT_18412)
10 3 5,25/248,34 6,32/155,357 | Hipotetik 0i:311318543 | Nucl
protein (PTT_17390)
12 8 6,01/84,69 6,17/150,969 | Hipotetik 0i|311321231 | Sito
protein (PTT_15087)
13 14 6,01/84,69 6,11/150,560 | Hipotetik 0i|311321231 | Sito
protein (PTT_15087)
17 43 6,34/84,56 5,05/148,863 | Hipotetik 0i|311323945 | Mito
protein (PTT_12864)
58 6,01/84,69 Hipotetik gi|311321231 | Sito
protein (PTT_15087)
18 13 6,01/84,69 4,89/143,474 | Hipotetik 0i|311321231 | Sito
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protein (PTT_15087)
5,77/83,43 Hipotetik gi|311321252 | Extr YES
protein (PTT_15053)
22 6,34/84,56 6,82/153,819 | Hipotetik 0i|311323945 | Mito
protein (PTT_12864)
Hipotetik 0i:311331996 | Sito
23 6,43/86,40 6,79/154,321 | protein (PTT_04937)
25 5.46/68 6,68/156,781 | Hipotetik 0i|311333512 | Extr YES
protein (PTT_00362)
4.92/80.09 Hipotetik 0i|311325385 | Sto
Protein (PTT_11683)
48 5.16/95.20 6,67/144,589 | Hipotetik 0i|311325613 | Sito
protein (PTT_11535)
4.71/56.34 Hipotetik 0i[311317646 | Extr YES
protein (PTT_18162)
49 5.94/63.66 6,48/130,741 | Hipotetik 0i|311315653 | Sito
protein (PTT_19949)
6.43/71 Hipotetik 0i|311332457 | Mito
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protein (PTT_03506)
50 10 5.46/67.94 6,38/152,643 | Hipotetik gi[311333512 | Extr YES
protein (PTT_00362)
9 5.10/74.21 Hipotetik 0i|311323556 | Extr YES
protein (PTT_13087)
8 5.04/70 Hipotetik 01311325372 | Sito
protein (PTT_11737)
8 5.50/81.97 Hipotetik gi|311322599 | Mito
protein (PTT_13902)
7 4.90/80.03 Hipotetik 0i|311325425 | Nucl
protein (PTT_11723)
51 25 6.01/84.69 6,27/147,808 | Hipotetik gi|311321231 | Sito
protein (PTT_15087)
3 6.08/117.35 Hipotetik 0i|311321923 | Sito
protein (PTT_14468)
52 ) 6.04/53.97 6,19/147,269 | Hipotetik 0i|311328401 | Sito YES
protein (PTT_09149)
4 5.80/64.64 Hipotetik Sito
protein 01311320766

(PTT_15486)
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4 5.94/63.66 Hipotetik 0i|311315653 | Sito
protein (PTT_19949)
4 5.87/58.09 Hipotetik 0i|311325385 | Sito
protein (PTT_11683)
53 16 5.23/98.46 6,10/144,052 | Hipotetik gi|311327612 | Sito
protein (PTT_09804)
56 16 5.87/58.09 5,96/132,479 | Hipotetik 0i|311325385 | Sito
protein (PTT_11683)
10 5.35/83.96 Hipotetik 0i|311323177 | Sito
protein (PTT_13420)
12 5.62/67.30 Hipotetik 0i|311320690 | Sito
protein (PTT_15531)
57 12 5.50/81.97 5,96/133,541 | Hypothetical | gi|311322599 | Mito
protein (PTT_13902)
11 5.45/84.69 NADH- gi|187979835 | Sito
ubiquinone (PTRG_0362
oxidoreducta | 3)
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se 75 kDa
subunit,

mitochondria

| precursor
[P. tritici-
repentis]
59 20 5.87/58.09 5,86/131,615 | Hipotetik 0i|311325385 | Sito
protein (PTT_11683)
15 5.84/56.96 Hipotetik 0i|311329308 | Extr YES
protein (PTT_08331)
60 22 5.52/79.014 5,82/139,615 | Hipotetik Sito
protein 0i|311318794
(PTT_17182)
62 25 5.62/67.30 5,71/139,120 | Hipotetik 0i|311320690 | Sito
protein (PTT_15531)
18 5.35/83.96 Hipotetik 0i|311323177 | Sito
protein (PTT_13420)
63 17 5.10/74.21 5,66/141,347 | Hipotetik 0i|311323556 | Extr YES
protein (PTT_13087)
11 5.46/67.94 Hipotetik gi|311333512 | Extr YES
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protein (PTT_00362)

70 10 7.25/66.32 4.89.142.348 | Hipotetik 0i|311321040 | Mito
protein (PTT_15242)

6 5.93/62.33 Hipotetik gi|311320708 | Sito
protein (PTT_15515)

72 9 4.75/58.51 4,75/134,882 | Hipotetik 0i|311316310 | Sito
protein) (PTT_19353)

5 5.06/67.54 Hipotetik gi|311323030 | Extr
protein (PTT_13533)

73 29 5.62/67.30 4,69/133,422 | Hipotetik 0i|311320690 | Sito
protein (PTT_15531)

10 5.69/56.17 Hipotetik gi|311320672 | Sito
protein (PTT_15553)

75 13 5.82/99.75 4,57/133,222 | Hipotetik 0i|311328404 | Sito
protein (PTT_09152)

76 49 6.72/74.23 4,53/134,244 | Hipotetik 0i|311332744 | Sito
protein (PTT_02545)
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77 10 5.85/64.98 4,57/149,002 | Hipotetik 0i|311324557 | Sito
protein (PTT_12393)
79 13 6.24/71.24 4,45/142,192 | Hipotetik gi|311316977 | Sito
protein (PTT_18785)
16 5.88/57.74 Hipotetik 01311332959 | Sito-Perox
protein (PTT_01922)
16 5.82/56.68 Hipotetik 0i|311321818
protein (PTT_14585)
83 - - 6,66/141,220 | NO HIT - -
84 32 5.36/64.37 6,6/139,121 | Hipotetik gi|311329933 | Sito
protein (PTT_07786)
85 34 5.78/63.09 6,54/138,997 | Hipotetik 0i|311319944 | Sito
protein (PTT_16162)
23 5.59/62.96 Pyruvate gi|187979272 | Sito

decarboxylas
e [P. tritici-

(PTRG_0337
5)

42




repentis]

87 11 6.00/46.74 6,46/137,604 | Hipotetik 0i|311320725 | Extr YES
protein (PTT_15505)

91 9 4.90/80.03 6,15/136,655 | Hipotetik 0i|311325425 | Nucl
protein (PTT_11723)

92 30 6.33/64.36 6,11/133,198 | Hipotetik 0i|311318079 | Sito
protein (PTT_17811)

14 6.22/64.35 WD  repeat | gi|187977966 | Sito

containing (PTRG_1154
protein 2 [P. | 2)
tritici-
repentis]

93 48 6.69/60.88 6,03/126,309 | Hipotetik 0i|311324041 | Mito
protein (PTT_12822)

94 - - 6,01/131,357 | NO HIT

95 37 6.57/67.46 5,94/131,947 | Hipotetik 0i|311319652 | Mito
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protein (PTT_16417)
10 5.59/89.46 Hipotetik gi|311321565 | Mito-Sito
protein (PTT_14782)
96 13 6.00/54.36 5,87/129,587 | Hipotetik 0i|311320328 | Sito
protein (PTT_15834)
12 6.44/54.44 Aldehyde gi|187984551 | Sito
dehydrogenas | (PTRG_0712
e [P. tritici- | 0)
repentis]
97 10 6.12/58.87 5,84/122,241 | Hipotetik 0i|311325199 | Sito
protein (PTT_118799
7 6.15/59.75 Hipotetik 0i|311331295 | Perox
protein (PTT_06660)
98 4 6.08/117.35 5,77/119,981 | Hipotetik Sito-Nucl
protein 0i|311321923

(PTT_14468)
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99 31 6.00/54.36 5,72/120,254 | Hipotetik gi|311320328 | Sito
protein (PTT_15834)

100 10 5.23/98.46 5,62/119,240 | Hipotetik Sito
protein 0i|311327612
(PTT_09804)

104 13 4.92/80.03 5,52/117,822 | Hipotetik 0i|311325425 | Nucl
protein (PTT_11723)

105 16 7.01/61.74 5,46/118,661 | Hipotetik 01311319605 | Perox
protein (PTT_16469)

11 6.65/262 Hipotetik 0i|311331188 | Nucl
protein (PTT_06770)

107 23 5.36/57.55 5,35/120,444 | Hipotetik 0i|311328445 | Sito
protein (PTT_09083)

108 7 5.99/61.70 5,31/126,821 | Hipotetik 0i|311330479 | Mito
protein (PTT_07333)
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109 6 5.16/95.20 5,3/120,719 | Hipotetik 0i|311325613 | Sito
protein (PTT_11535)

111 13 6.12/60.81 5,22/126,351 | Hipotetik gi|311315271 | Sito
protein (PTT_20250)

114 17 5.99/61.70 5,13/122,182 | Hipotetik Mito
protein 01311330479
(PTT_07333)

115 23 5.57/60.57 5,07/121,477 | Hipotetik gi|311325907 | Sito
protein (PTT_11268)

116 5 6.00/54.36 5,01/123,860 | Hipotetik 0i|311324041 | Mito
protein (PTT_12822)

117 19 5.97/61.41 4,97/124,813 | Hipotetik gi|311320699 | Sito
protein (PTT_15540)

119 28 5.57/60.57 4,86/113,046 | Hipotetik 0i|311325907 | Sito
protein (PTT_11268)
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122 10 5.59/51.67 4,56/115,122 | Dihydrolipoa | gi|187981217 | Mito
mide (PTRG_0493
acetyltransfer | 6)
ase
component of
pyruvate
dehydrogenas
e [P. tritici-
repentis]

123 14 6.00/54.36 6,85/132,652 | Hipotetik 0i|311324041 | Mito
protein (PTT_12822)

124 9 5.31/56.49 6,81/131,308 | Hipotetik 0i|311324131 | Sitoskl
protein (PTT_12738)

10 5.29/55.45 Hipotetik 0i|311329057 | Extr YES

protein (PTT_08562)

128 15 5.36/66.89 6,58/129,124 | Hipotetik gi|311324579 | Sito
protein (PTT_12415)
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130 25 5.69/56.17 6,45/130,030 | Hipotetik 0i|311320672 | Sito
protein (PTT_15553)

131 31 5.65/57.34 6,47/119,361 | Hipotetik gi|311331024 | Sito
protein (PTT_06848)

29 5.71/57 T-complex 0i|187978674 | Sito

protein 1| (PTRG_0277
subunit beta | 7)
[P. tritici-
repentis]

133 12 5.46/52.82 6,35/130,900 | Hipotetik 0i|311330637 | Sito
protein (PTT_07197)

135 28 5.31/56.49 6,29/130,900 | Hipotetik 0i|311324131 | SitoSkKI
protein (PTT_12738)

138 19 YOK 6,22/113,685 | Hipotetik 0i|311333477 | Mito
protein (PTT_00408)
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139 9 5.82/99.75 6,15/128,465 | Hipotetik 01311328404 | Sito
protein (PTT_09152)

143 - - 6,1/112,204 | NO HIT - -

147 12 5.85/49.10 5,93/113,818 | Hipotetik 01311323498 | Nucl
protein (PTT_13160)

11 5.89/48.83 Hipotetik 0i|311326138 | Sito

protein (PTT_11088)

150 - - 5,76/110,070 | - - -

152 6 5.71/51.79 5,66/109,816 | Hipotetik gi|311330702 | Mito
protein (PTT_07156)

155 23 6.14/54.07 5,57/103,558 | Hipotetik 01311322842 | Sito
protein (PTT_13680)
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156 12 5.84/82.99 5.51/103,951 | Hipotetik gi|311316573 | Sito
protein (PTT_19133)

158 16 5.57/60.57 5,41/111,929 | Hipotetik gi|311325907 | Sito
protein (PTT_11268)

159 6 5.69/56.17 5,41/104,679 | Hipotetik gi|311320672 | Sito
protein (PTT_15553)

162 22 5.77/67.68 5,31/106,412 | Hipotetik 0i|311333111 | Mito
protein (PTT_01506)

42 5.81/50.66 Hipotetik 0i|311322873 | Sito
protein (PTT_13677)

163 33 5.46/52.82 5,3/104,562 | Hipotetik 0i|311330637 | Sito
protein (PTT_07197)

165 33 5.46/52.82 5,2/104,381 | Hipotetik gi|311330637 | Sito
protein (PTT_07197)

50




166 11 5.23/51.57 5,17/98,345 | Hipotetik Sito
protein 01311327902
(PTT_09571)

167 12 6.14/54.07 5,15/110,237 | Hipotetik gi|311322842 | Sito
protein (PTT_13680)

169 13 6.14/54.07 5,05/111,456 | Hipotetik 0i|311322842 | Sito
protein (PTT_13680)

170 17 5.81/50.66 5,06/97,499 | Hipotetik gi|311322873 | Sito
protein (PTT_13677)

171 61 5.66/54.39 4,99/112,900 | Hipotetik 0i|311315314 | Sito
protein (PTT_20217)

172 31 6.18/42.67 4,94/113,046 | Hipotetik 0i|311329848 | Sito
protein (PTT_07872)

178 16 5.57/71.94 4,72/106,248 | Hipotetik 0i|311316083 | Sito
protein (PTT_19552)
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180 10 6.14/54.07 6,91/121,964 | Hipotetik 0i|311322842 | Sito
protein (PTT_13680)
183 4 7.17/134.93 6,78/118,899 | Hipotetik 0i|311328327 | Extr YES
protein (PTT_09195)
4 6.06/49.15 Hipotetik gi|311330604 | Nucl
protein (PTT_07229)
185 11 5.19/47.26 6,69/121,647 | Hipotetik 0i|311331037 | Sito
protein (PTT_06862)
191 3 5.23/98.46 6,47/112,372 | Hipotetik 0i|311327612 | Sito
protein (PTT_09804)
194 50 5.53/50.96 6,31/111,084 | Hipotetik gi| Nucl
protein 311318624
(PTT_17303)
197 10 6.09/43.64 6,08/95,553 | Hipotetik 0i|311332617 | Sito
protein (PTT_02982)
199 55 5.45/41.64 5,98/93,507 | Hipotetik 0i|311328903 | SitoSkKlI
protein (PTT_08677)
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201 9 5.04/70.20 5,89/102,547 | Hipotetik gi|311325372 | Sito
protein (PTT_11737)
7 5.82/99.75 Hipotetik 0i|311328404 | Sito
protein (PTT_09152)
22 5.19/47.26 Hipotetik 0i|311331037 | Sito
protein (PTT_06862)
202 14 5.37/53.89 5,82/103,799 | ATP synthase | gi|187979914 | Mito
subunit beta | (PTRG_0370
[P. tritici- | 2)
repentis]
203 19 5.19/52.95 5,86/91,462 | Hipotetik gi|311331866 | Sito
protein (PTT_05307)
38 5.84/48.94 Hipotetik 01311316552 | Sito
protein (PTT_19146)
210 22 5.19/47.26 5,66/101,997 | Hipotetik 0i|311331037 | Sito
protein (PTT_06862)
21 5.69/110.41 Hipotetik 0i|311329324 | Sito
protein (PTT_08317)
23 5.22/60.89 Karboksipept | gi|187976885 | Extr

idaz

(PTRG_1046
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Yprecursor 1)
[P. tritici-
repentis]
211 11 6.23/53.11 5,64/ 95,471 | Hipotetik 0i|311323385 | Sito
protein (PTT_13228)
212 14 6.94/ 5,66/ 84,916 | Hipotetik 0i|311332885 | --------
47.47 protein (PTT_02105)
Partial
218 37 6.94/ 5,42/ 97,921 | Hipotetik 0i|311332885 | --------
47.47 protein (PTT_02105)
Partial
221 10 5.82/99.75 5,3/ 95,456 Hipotetik gi|311328404 | Sito
protein (PTT_09152)
222 6 5.19/ 47.26 5,25/ 89,967 | Hipotetik 0i|311331037 | Sito
protein (PTT_06862)
5 4.98/ 48.71 Hipotetik 0i|311323483 | Extr YES
protein (PTT_13145)
224 15 5.47/ 42.78 5,17/ 91,068 | Hipotetik 0i|311329409 | Mito
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protein (PTT_08242)
12 5.63/ 48.10 Hipotetik 0i|311325431 | Sito
protein (PTT_11669)
227 11 5.98/31.56 5,13/ 88,424 | Hipotetik 0i|311325728 | Mito
protein (PTT_11420)
11 6.18/ 40.20 Hipotetik 0i|311325538 | --------
protein (PTT_11597)
Partial
229 44 5.19/ 47.26 5,07/ 88,727 | Hipotetik 0i|311331037 | Sito
protein (PTT_06862)
37 5.31/47.48 Enolase [P. | gi|187978686 | Sito
tritici- (PTRG_0278
repentis] 9)
231 62 6.14/ 54.07 4,99/ 90,159 | Hipotetik 0i|311322842 | Sito
proteiN (PTT_13680)
232 72 5.45/ 41.64 4,99/ 97,499 | Hipotetik 0i[311328903 | SiytoSkl
protein (PTT_08677)
34 6.23/53.11 Hipotetik 01311323385 | Sito
protein (PTT_13228)
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233 26 5.49/41.41 4,94/ 106,680 | Survival Sito
factor 1 [P. | gi|187975430
tritici-
repentis]

31 5.25/41.34 Hipotetik 01311319520 | Sito
protein (PTT_16544)

25 4.92/ 80.03 Hipotetik 0i|311325425 | Nucl
protein (PTT_11723)

235 172 5.19/ 47.26 4,91/ 91,229 | Hipotetik 0i|311331037 | Sito
protein (PTT_06862)

134 5.31/47.48 Enolase [P. | gi|187978686 | Sito
tritici- (PTRG_0278
repentis] 9)

236 36 5.28/ 53.81 4,85/97,633 | Hipotetik 0i|311316969 | Sito

protein (PTT_18777)
32 5.53/52.28 Hipotetik Sito
protein 0i|311317832
(PTT_18008)
237 13 6.64/ 44.64 4,8/96,711 Hipotetik Sito
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protein 0i|311328129
(PTT_09362)

13 5.63/ 36.05 Hipotetik gi|311329210 | Sito
protein (PTT_08465)

239 17 6.64/ 44.64 6,83/ 106,496 | Hipotetik 0i|311328129 | Sito
protein (PTT_09362)

240 58 5.51/ 47.80 4,69/ 98,359 | Hipotetik 0i|311316234 | Mito
protein (PTT_19429)

40 5.06/ 44.63 Hipotetik 01311330840 | Nucl
protein (PTT_07032)

40 4.98/ 48.71 Hipotetik 0i|311323483 | Extr YES

protein (PTT_13145)

242 105 5.04/ 70 4,55/ 96,277 | Hipotetik 0i|311325372 | Sito
protein (PTT_11737)

255 9 7.58/ 48.60 6,35/ 97,395 | Hipotetik gi|311333343 | Mito
protein (PTT_00758)

6 5.48/42.56 Hipotetik 0i|311329985 | Sito
protein (PTT_07756)
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Imaj analizi sonucu tespit edilen 932 spottan jelde ekspresyon seviyesi en
yiiksek olan protein spotlarinin tanimlanmasina oncelik verilmistir ve 108 protein
spotu  i¢in  yapilan LC-MS/MS  analizleri  sonucunda  Mascotscience

(www.mascotscience.com) algoritmasi kullanilarak elde edilen peptid kiitle ve

sekanslar1 2010 yilinda ilk olarak yayinlanan P.teres f. teres genom dizisi ve P.
tritici-repentis veri tabanlar1 kullanilarak yapilan karsilastirmalar sonucu belirlendi.
Bu analiz sirasinda 3 ve daha fazla sayida peptide hit veren proteinler dogru ve
anlamli olarak kabul edildi. Calisma kapsaminda 108 spot i¢in yapilan protein
tanimlanmast sonucunda 4 spotun her hangi bir proteine karsilik gelmedigi tespit
edildi.

Kimlikleri tespit edilen 104 spota karsilik ise 158 protein tanimlandi. Bazi
spotlar ayni proteinlere hit vermislerdir bunlar ¢ikarildiginda tanimlanan tek protein
sayist 127 dir. Tanmimlanan proteinler incelendiginde %94’ iiniin hipotetik protein
oldugu goriilmektedir. %2’ si piruvat metabolizmasi, %1.3’i glikoliz, %1.3” i
oksido rediiksiyon aktivitesine, %1.3” i ATP baglama aktivitesine sahip digerlerinin
ise proteaz ve mRNA regiilasyonunda gorev aldig tespit edilmistir.

Tanimlanan proteinlerin hiicredeki lokasyonlart WoLF PSORT programu ile
tahmin edilmistir ve sonucglar Sekil 4.5 te verilmistir. Buna gore tanimlanan
proteinlerin en biiyiikk kismini sitozolik proteinlerin olusturdugu, ikinci sirada
mitokondriyal proteinlerin yer aldig1 ve onlar1 ekstraseliiler proteinlerin takip ettigi

goriilmektedir.
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Sekil 4.5. Dresschlerea teres f. maculata GPS 79 izolat1 protein yerlesimleri
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Ekstraseliiler 6zellikte olan proteinler ise Ozellikle patojenin viriilensligi
acisindan son derece onemlidir. Toplam 15 proteinin ekstraseliiler oldugu ve farkl
spotlarda ayni proteine kars1 gelenler ¢ikarildiginda 11 proteinin ekstraseliiler oldugu
saptanmistir.

Tanimlanan proteinlerin sinyal peptid icerip igermedikleri incelendiginde ise
14 proteinin sinyal peptid igerdigi tespit edildi bu peptidlerin 1 tanesi hari¢ tamanmu
ekstraseliiler proteinlerdir. Ekstraseliiler olmadigi halde sinyal peptid igeren protein
spot 52 i¢in tanimlanmis olan gi|311328401numarali proteindir. TargetP ile yapilan
analizde ise bu proteinlerin salgilama yolaginda (secretory pathway) yer aldiklar
tespit edildi.

Sinyal peptid igceren bu proteinlerin sinyal peptid dizileri ¢ikarilarak trans
membran domainleri igerip icermedikleri TMHMM 2.0 ile test edildiginde ise spot
50 ve 63 ig¢in tanimlanan gi|311323556 kimlikli proteinin trans membran heliksine
sahip oldugu goriilmiistiir.

Hipotetik olan proteinlerin fonksiyonu hakkinda bilgi sahibi olmak i¢in biyo
informatik analizler yardimu ile yapilan domain analizleri sonucu (PFAM ve SMART

analizleri) Tablo 7. de sunuldu.

Tablo 7. Tanimlanan Proteinlere Ait Domain Bilgisi

Spot no | Accession DOMAIN
No
Smart Pfam
4 0i:311317371 | HSP70 HSP70
(PTT_18412)
10 0i:311318543 | TPR/MLP1/MLP2- | TPR/MLP1/MLP2-
(PTT_17390) | like protein like protein
12 0i|311321231 | Peroksidaz Peroksidaz
(PTT_15087)
13 0i|311321231 | Peroksidaz Peroksidaz
(PTT_15087)
17 0i|311323945 | Akonitaz Akonitaz
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(PTT_12864)

0i|311321231 | Peroksidaz Peroksidaz
(PTT_15087)

18 0i|311321231 | Peroksidaz Peroksidaz
(PTT_15087)
0i|311321252 | Beta Heliks Pektat | Pektat Liyaz 3
(PTT_15053) | Liyaz 3

22 gi|311323945 | Akotinaz Akonitaz
(PTT_12864)
0i:311331996 | Metiyonin Sentaz 1- | Metiyonin Sentaz 1-

23 (PTT_04937) 2 2

25 gi|311333512 | Gliko Hidrolaz 20 Gliko Hidrolaz 20
(PTT_00362)
gi|311325385 | Piruvat Kinaz Piruvat Kinaz
(PTT_11683)

48 gi|311325613 | PH_6 PH 6
(PTT_11535)
0i|311317646 | Gliko Hidrolaz 47 Gliko Hidrolaz 47
(PTT_18162)

49 gi|311315653 | Pirimidin Niikleotid | Pirimidin Niikleotid
(PTT_19949) | Disiilfit Oksido | Disiilfit Oksido

Rediiktaz Rediiktaz

0i[311332457
(PTT_03506)

50 0i|311333512 | Gliko Hidrolaz 20 Gliko Hidrolaz 20

(PTT_00362)

gi[311323556 | Mrb-Mbl HSP70
(PTT_13087)
gi[311325372 | Mrb-Mbl HSP70

(PTT_11737)
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gi[311322599

Molibdopterin

Molibdopterin

(PTT_13902) | Fer2 Fer2
0i|311325425 | HSP90 HSP90
(PTT_11723) | HATPase_c HATPase_c

51 gi|311321231 | Peroksidaz Peroksidaz
(PTT_15087)
0i|311321923 | AAA ATPaz ABC Transporter
(PTT_14468)

52 gi|311328401 | Tiyoredoksin 6 Tiyoredoksin
(PTT_09149)

Tiamin  Pirofosfat | Tiamin  Pirofosfat
0i|311320766 | Binding Enzim Binding Enzim
(PTT_15486)
gi|311315653 | Piridin  Diniikleotid | Piridin ~ Niikleotid
(PTT_19949) | Disiilfit Disiilfit

Oksidorediiktaz Oksidorediiktaz
gi|311325385 | Piruvat Kinaz Piruvat Kinaz
(PTT_11683)

53 gi|311327612 | Peptidaz m1 Peptidaz
(PTT_09804) | ERAP 1c ERAP 1c

56 0i|311325385 | Peptidaz m1 Piruvat Kinaz
(PTT_11683) | ERAP 1c
gi|311323177 | Peptidaz M13 Peptidaz M13
(PTT_13420)
0i|311320690 | Peptidaz M13 GMC
(PTT_15531) Oksidorediiktaz

57 0i|311322599 | Glukoz Metanol | Molibdopterin
(PTT_13902) | Kolin Oksidorediiktaz

Oksidorediiktaz Fer2

gi[187979835
(PTRG_0362

Molibdopterin
Fer2

Molibdopterin
Oksidorediiktaz
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3)

Fer2

59 gi|311325385 | Piruvat Kinaz Piruvat Kinaz
(PTT_11683)
0i|311329308 | DUF1237 DUF1237
(PTT_08331)

60 0i|311318794 | Peptidaz M49 Peptidaz M49
(PTT_17182)

62 0i|311320690 | Peptidaz M13 GMC
(PTT_15531) Oksidorediiktaz
gi|311323177 | Peptidaz M13 Peptidaz M13
(PTT_13420)

63 0i|311323556 | Mrb-Mbl HSP70
(PTT_13087)
0i|311333512 | Gliko Hidrolaz 20 Gliko Hidrolaz 20
(PTT_00362)

70 0i[311321040 | PEP Mutaz ICL
(PTT_15242)
0i|311320708 | Fosfoenol  Piruvat | PEPCK_ATP
(PTT_15515) | Karboksikinaz

72 0i|311316310 | Tiyoredoksin_6 Tiyoredoksin_6
(PTT_19353)
gi|311323030 | Peptidaz M36 Peptidaz M36
(PTT_13533)

73 0i|311320690 | Peptidaz M13 GMC
(PTT_15531) Oksidorediiktaz
0i|311320672 | UDPGP UDPGP
(PTT_15553)

75 gi[311328404 | HSP70 HSP70
(PTT_09152)

76 0i|311332744 | Glukoz Metanol | Glukoz Metanol
(PTT_02545) | Kolin Kolin
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Oksidorediiktaz Oksidorediiktaz

77 gi|311324557 | Tiamin  Pirofosfat | Tiamin  Pirofosfat
(PTT_12393) | Binding Enzim Binding Enzim

79 0i|311316977 | Amino Oksidaz Amino Oksidaz
(PTT_18785)
0i|311332959 | GTP Siklohidrolaz 2 | GTP Siklohidrolaz 2
(PTT_01922)
0i|311321818 | Sitokrom b5 like | FMN Dehidrogenaz
(PTT_14585) | dom

Glutamat sentaz

84 gi|311329933 | Tetra trikopeptit
(PTT_07786) | tekrarlar1 ve STI 1

85 0i[311319944 | TPP Enzim TPP Enzim
(PTT_16162)
0i|187979272 | TPP Enzim TPP Enzim
(PTRG_0337
5)

87 gi|311320725 | Seliilaz Seliilaz
(PTT_15505)

91 0i|311325425 | HSP90 HSP90
(PTT_11723) | HATPase ¢ HATPase ¢

92 0i|311318079 | WD 40 tekrarlar1 WD 40 tekrarlar1
(PTT_17811)
gi|187977966 | WD 40 tekrarlar WD 40 tekrarlari
(PTRG_1154
2)

93 0i|311324041 | 2-Metilsitrat 2-Metilsitrat
(PTT_12822) | Dehidrataz Dehidrataz

94

95 0i|311319652 | Ras Ras
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(PTT_16417)

tRNA Sentaz 2-b

tRNA Sentaz 2-b

0i|311321565 | Rafinoz Sentaz Ras
(PTT_14782) tRNA Sentaz

96 gi|311320328 | Aldehit Aldehit
(PTT_15834) | Dehidrogenaz Dehidrogenaz
gi|187984551 | Aldehit Aldehit
(PTRG_0712 | Dehidrogenaz Dehidrogenaz
0)

97 gi|311325199 | PGM PGM_PMM 1
(PTT_11879 | Scop 3 PGM_PMM 4
9
0i|311331295 | Fosfo Enol Pruvat | Izositrat Liyaz
(PTT_06660) | Mutaz

98 0i|311321923 | AAA ATPaz ABC Transporter
(PTT_14468)

99 gi|311320328 | Aldehit Aldehit
(PTT_15834) | Dehidrogenaz Dehidrogenaz

100 gi|311327612 | Peptidaz m1 Peptidaz M1
(PTT_09804) | ERAP 1c ERAP1

104 gi|311325425 | HSP90 HSP90
(PTT_11723) | HATPase_c HATPase_c

105 gi|311319605 | Malat Sentaz Malat Sentaz
(PTT_16469)
0i|311331188 | 2,3  bifosfogliserat | NACHT
(PTT_06770) | mutaz

107 gi|311328445 | NACHT Metaloenzim
(PTT_09083)

108 gi|311330479 | Cpn60_TCP1 Cpn60_TCP1
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(PTT_07333)

109 gi|311325613 | PH_6 PH_6
(PTT_11535)

111 0i[311315271 | Amidaz Amidaz
(PTT_20250)

114 gi|311330479 | Cpn60_TCP1 Cpn60_TCP1
(PTT_07333)

115 gi|311325907 | PGM_PMM PGM_PMM
(PTT_11268)

116 0i|311324041 | 2-Metilsitrat 2-Metilsitrat
(PTT_12822) | Dehidrataz Dehidrataz

117 gi|311320699 | Fosfo Glukoz | Fosfo Glukoz
(PTT_15540) | izomeraz Izomeraz

119 gi|311325907 | PGM_PMM PGM_PMM
(PTT_11268)

123 0i|311324041 | 2-Metilsitrat 2-Metilsitrat
(PTT_12822) | Dehidrataz Dehidrataz

124 0i|311324131 | Fosfogluko Izomeraz | ATP Sintaz_ab
(PTT_12738)
0i|311329057 | FAD binding 4 FAD binding 4
(PTT_08562)

128 gi[311324579 | B3_4 B3 4
(PTT_12415) | B5 B5

scop scop

130 gi[311320672 | UDPGP UDPGP
(PTT_15553)

131 gi|311331024 | Cpn60_TCP1 Cpn60_TCP1
(PTT_06848)
gi|187978674 | Cpn60_TCP1 Cpn60_TCP1

(PTRG_0277
7)
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133 gi|311330637 | M20 Dimer Peptidaz_M20
(PTT_07197)
135 0i|311324131 | Fosfogluko izomeraz | ATP Sintaz_ab
(PTT_12738)
138 i|311333477 | Hekzokinaz Hekzokinaz_1
(PTT_00408) Hekzokinaz_2
139 gi[311328404 | HSP70 HSP70
(PTT_09152)
147 gi|311323498 | Metil Transferaz Metil Transferaz
(PTT_13160)
0i|311326138 | Glutamat/Losin/Feni | Glutamat/Losin/Feni
(PTT_11088) | lalanin/Valin lalanin/Valin
Dehidrogenaz Dehidrogenaz
152 gi|311330702 | Biotin-lipoil 2-0kzo asid
(PTT_07156) | attachment dom dehidrogenaz
2-0kzo asid | Biotin-lipoil
dehidrogenaz attachment dom
155 gi|311322842 | 6-Fosfo  Glukonat | 6-Fosfo  Glukonat
(PTT_13680) | Dehidrogenaz, Dehidrogenaz,
NAD binding 2 NAD binding 2
156 0i|311316573 | Pdb(metal  binding | Aldehit
(PTT_19133) | hidrolaz), Dehidrogenaz
Aldehit
Dehidrogenaz
158 gi|311325907 | PGM_PMM, PGM_PMM
(PTT_11268)
159 gi[311320672 | UDPGP UDPGP
(PTT_15553)
162 gi|311333111 | DUF DUF1899
(PTT_01506) WD40

gi[311322873

HMG_CoA_Sentaz

HMG_CoA_Sentaz
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(PTT_13677)

163 i|311330637 | M20 Dimer Peptidaz_M20
(PTT_07197)
165 gi|311330637 | M20 Dimer Peptidaz_M20
(PTT_07197)
166 gi|311327902 | GDI GDI
(PTT_09571)
167 gi|311322842 | 6-Fosfo  Glukonat | 6-Fosfo  Glukonat
(PTT_13680) | Dehidrogenaz, Dehidrogenaz,
NAD binding 2 NAD binding 2
169 gi|311322842 | 6-Fosfo  Glukonat | 6-Fosfo ~ Glukonat
(PTT_13680) | Dehidrogenaz, Dehidrogenaz,
NAD binding 2 NAD binding 2
170 0i|311322873 | HMG_CoA Sentaz | HMG_CoA_Sentaz
(PTT_13677)
171 0i|311315314 | Aldehit Aldehit
(PTT_20217) | Dehidrogenaz Dehidrogenaz
172 0i|311329848 | Galakto homoserin | GHMP_Kinaz
(PTT_07872) | Kinaz
178 0i|311316083 | Peptidaz Peptidaz M1,
(PTT_19552) Lokotrien A4
Hidrolaz
180 0i|311322842 | 6-Fosfo ~ Glukonat | 6-Fosfo ~ Glukonat
(PTT_13680) | Dehidrogenaz, Dehidrogenaz
NAD binding 2 NAD binding 2
183 0i|311328327 | Gliko Hidrolaz3 Glikosil Hidrolaz,

(PTT_09195)

GlutaminAmido
Transferaz,
KarbamolFosfat
Sentaz,
Fibronektin type3
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gi|311330604 | AAA ATPaz AAA ATPaz
(PTT_07229)
185 gi|311331037 | Enolaz Enolaz
(PTT_06862)
191 gi|311327612 | Peptidaz m1 Peptidaz m1
(PTT_09804) | ERAP 1c ERAP 1c
194 0i|311318624 | Metil Transferaz Metil Transferaz
(PTT_17303)
197 gi|311332617 | Mannitol Mannitol
(PTT_02982) | Dehidrogenaz Dehidrogenaz
199 gi|311328903 | Aktin Aktin
(PTT_08677)
201 gi[311325372 | Mreb-Mbl HSP70
(PTT_11737)
0i|311328404 | HSP70 HSP70
(PTT_09152)
0i|311331037 | Enolaz Enolaz
(PTT_06862)
202 gi|187979914 | ATP Sintaz_ab ATP Sintaz_ab
(PTRG_0370
2)
203 0i|311331866 | Prenil Transferaz Prenil Transferaz ve
(PTT_05307) sequalin oksidaz
tekrar
0i|311316552 | S-adenozil S-adenozil-L-
(PTT_19146) | homosistein hidrolaz | homosisteinHidrolaz
NAD binding
domain
210 gi|311331037 | Enolaz Enolaz

(PTT_06862)

0i|311329324

Fosfodiesteraz,

Fosfodiesteraz,
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(PTT_08317)

Glutatyon S-
Transferaz,
EF1G

Glutatyon S-
Transferaz
EF1G

gi[187976885

Karboksi Peptidaz,

Karboksi Peptidaz

(PTRG_1046 | Peptidaz_S10 Peptidaz_S10
1)

211 0i|311323385 | Aldehit Aldehit
(PTT_13228) | Dehidrogenaz Dehidrogenaz

212 0i|311332885 | Peptidaz M16 Peptidaz M16
(PTT_02105)

218 0i|311332885 | Peptidaz M16 Peptidaz M16
(PTT_02105)

221 0311328404 | HSP70 HSP70
(PTT_09152)

222 gi|311331037 | Enolaz Enolaz
(PTT_06862)
0i|311323483 | Peroksidaz_2 Peroksidaz_2
(PTT_13145)

224 0i|311329409 | Glutamin Sentetaz C | Glutamin Sentetaz
(PTT_08242) Katalitik domain
0i|311325431 | DUF1688 DUF1688
(PTT_11669)

227 0i|311325728 | PeptidaZ S 9 Esteraz
(PTT_11420)
0i|311325538 | DAHP Sentetaz_1 DAHP Sentetaz_1
(PTT_11597)

229 0i|311331037 | Enolaz Enolaz
(PTT_06862)
0i|187978686 | Enolaz Enolaz

(PTRG_0278
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9)

231 gi|311322842 | 6-Fosfo  Glukonat | 6-Fosfo  Glukonat
(PTT_13680) | Dehidrogenaz Dehidrogenaz
NAD binding 2 NAD binding 2
232 gi|311328903 | Aktin Aktin
(PTT_08677)
0i|311323385 | Aldehit Aldehit
(PTT_13228) | Dehidrogenaz dehidrogenaz
233 gi|311319520 | Svf 1l Svfl-like domain
(PTT_16544)
0i|311325425 | HSP90 HSP90
(PTT_11723) | HATPase ¢ HATPase ¢
235 0i|311331037 | Enolaz Enolaz
(PTT_06862)
0i|187978686 | Enolaz Enolaz
(PTRG_0278
9)
236 0i|311316969 | Hekzokinaz Hekzokinaz
(PTT_18777)
0i|311317832 | Aldehit Aldehit
(PTT_18008) | dehidrogenaz dehidrogenaz
237 0i|311328129 | E3rlu5_pyrtt Fosfo | PGK
(PTT_09362) | gliserat kinaz
(uniprot)
0i|311329210 | Transaldolaz TAL_FSA
(PTT_08465)
239 0i|311328129 | E3rlu5_pyrtt  Fosfo | PGK
(PTT_09362) | gliserat kinaz
(uniprot)
240 0i|311316234 | ATP_grasp_2 ATP_grasp_2
(PTT_19429) | CoA Ligaz CoA Ligaz
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0i|311330840 | Dead like Helicases | DEAD
(PTT_07032) | superfamily Helikaz
0i|311323483 | Peroksidaz_2 Peroksidaz_2
(PTT_13145)

242 gi|311325372 | Mrb-Mbl HSP70
(PTT_11737)

255 0i|311333343 | Acyl_CoA Acyl_CoA
(PTT_00758) | dehidrogenaz dehidrogenaz
0i|311329985 | S-adenozil S-adenozil
(PTT_07756) | metiyonin sentaz metiyonin Sentaz

Tablo 7. incelendiginde 5 spotta (#25, #48, 50, #63, #183) tanimlanan
proteinlerin savunma sistemi proteinlerinden olan glikohidrolaz ailesine ait
domainler icerdigi goriilmektedir. 19 spota ait hipotetik proteinlerin ise cesitli
dehidrogenaz domainine sahiptirler. 14 spota (#4, #50, #63, #75, #91, #104, #139,
#201, #221, #233, #242, #108, #114, #131) ait hipotetik protein ise 1s1 sok protein
domainlerine ve saporonin domainlerine sahiptirler. 6 spota (#185, # 201,# 210,
#222, #229, # 235) ait 2 protein ise sirast ile gi|311331037 ve gi|187978686 kimlikli
proteinler enolaz domaini ne sahiptirler. 15 spot (#53, #56, #60, #62, 73, #100, #133,
#163, #165, #178, #191, #210,#212, #218, #227) peptidaz domainine sahiptirler,
belirtilen bu spotlar i¢in tanimlanan hipotetik proteinler; gi|311327612,
0i|311325385, @i|311323177, @i|311320690, @i|311318794, @i|311323030,
0i|311330637, gi|311316083, gi|187976885 ve i|311325728 dir. Spot 23, 79, 183 ve
255 ise amino asit metabolizmasi ile ilgili domainlere sahiptirler. Diger hipotetik
proteinler ise ¢esitli protein domainlerine sahiptirler.

Ismail ve Able tarafindan 2016 yilinda yayinlanan arpada ag benek leke
hastaligi ag tipine neden olan P.teres f. teres patojeninin yiiksek viriilenslikteki
izolatlar1 ile gerceklestirilmis olan sekretom calismasinda (Ismail ve Able 2016)
tanimlanmis olan proteinler ile bizim ¢alismamizda tanimlanan proteinler arasinda
veri tabani numaralar1 bazinda benzerlik yoktur. Bahsedilen calismada salgilanan
proteinlerin tanimlanmasi1 hedeflenmistir, bizim ¢alismamizdaki ekstraseliiler

proteinler ile de bu ¢aligmada tanimlanan proteinler ayni veri tabani numarasina
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sahip degillerdir. Ismail ve Able'in (2016) ¢alismasinda veri taban1 numarasi ayni
olmayip domain olarak pektin liyaz domaini i¢eren proteinin ekstraseliiler oldugu
tespit edilmistir, bizim c¢alismamizda da tespit edilen pektat liyaz domainli

01311321252 kimlik numarali protein tanimlanmuistir.
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5. SONUC VE ONERILER

Yapilan bu ¢alisma sonunda bugiine kadar arpada ag benek leke hastaligr nokta
formuna neden olan ve hem Tiirkiye’de hem de Amerika’nin en yiiksek direnglilige
sahip arpa hatlarin1 enfekte edebilen GPS 79 izolatinin misel proteom analizi ilk defa
gerceklestirilmis olup sonucunda pH 4-7 arasinda izo elektrik noktaya sahip toplam
932 spottan olusan proteomu tespit edilmis olup bunlarin 108 tanesine karsilik 158
protein, bazi spotlarin aymi proteinlere hit verdigine dikkat edildiginde ise 127
protein tanimlanmis ve bu proteinlerin %50’ den fazlasinin sitozolik olduklar1 tespit
edilmigtir. Calismanin  yayma doniistiiriilmesinden once tez kapsaminda
tanimlanamamis olan yaklagik 800 spotun da tamimlanmasi gerceklestirilerek
patojenisitede gorevli proteinlerin ve yolaklarin tespit edilmesi patojenle miicadele

de hedef yolaklarin belirlenmesi yolunu agabilecektir.
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EKLER:
Ek 1. Drechslera teres f. maculata fungusunun GPS 79 izolatina ait Proteom

Dizi Bilgisi
Spot 4:
>0i|311317371| hypothetical protein [Pyrenophora teres f. teres 0-1]

MLSSRLSRNVLPRVASAARRTPVFRAPAMFARGYAEGGQEKVKGSVIGIDL
GTTNSAVAVMEGKVPRIIENSEGGRTTPSVVGFTKEGERLVGIAAKRQAVVN
PENTLFATKRLIGRKFTDAEVQRDIQQVPYKIVQHTNGDAWLEAQGQKYSPS
QVGGFVLGKMKETAESYMGKNVKNAVVTVPAYFNDSQRQATKDAGQIAG
LNVLRVVNEPTAAALAYGLDKATDNVVAVYDLGGGTFDISILEIQAGVFEV
KSTNGDTHLGGEDFDITLVRHLVDQFKKEQGIDLNSDRMAIQRIREAAEKAK
IELSSSSQTDINLPFITADASGPKHINTKLSRAQLEKMMDPLISRTVEPVRKAL
KDANLKATDISEVILVGGMTRMPKVTESVKSIFGRDPAKSVNPDEAVAIGAA
IQAVLAGEVTDLLLLDVTPLSLGIETLGGVFTRLINRNTTIPTKKSQVFSTAAD
FQSAVEIKVYQGERELVRDNKLLGNFQLVGIPPAHRGVPQIEVTEDIDADSIV
HVHAKDKSTNKDQSITIASGSGLSESEIENMVKDSEQYAEQDKERKNAIEAA
NRADSVVNDTEKALKEFEDRLDKAEAEKIKEKIASMREFISQSQSGEGSATA
AEIKEKTDELQNASLSLFDQMHKARSESQNQSEQPQQPGEGEGDKKQ

Spot 10:
>0i|311318543|hypothetical protein [Pyrenophora teres f. teres 0-1]

MAATAVDVGYLAASYAVPETTLHSLLSEPTVELVQSLLTQIEAKARAYDDL
QSEKIRADVELEAAVQGGEQRARSLKATAEKAQKEAEELKKKLIQEENARQ
EAQTALQKLQATATSSTSETQALESRIKTLESHNRDAIAIHEAKTAAHDRLAK
ELSEQHQKSVELRKQVSALEEKNQSLESAATNVKFREANLQQEIEQLRNNND
WYTTELKTRADDHSKYRKEKNAQIAQLQRENADAAETIDTLRRSETLLRQHI
EELKSKAEEDRLRIEELENEVSQAETKFHLELDSARRLATLHQQNHEMTKKR
LEQLQADTERVQEDAANEIGQLQAEYEMERNRAAEAEARTVELETLVESLK
SDNSDLRSSVRVPGTPRHGMNGGFSTPGRAGSPAVFSPGGSQLKADASKTQL
LVENNDLKKELRRVREKHEEQNAVLNEMLQELESRQPEFEEIRRQNDALIEQ

81



NNEISSLLDDAISEREAAQRDSRKALGDLEGIQSENGLLQRQLGDLTIQLRSL
MWRTEAEKNGLGSLPEEQQRFLITAVEKNEVADEFLPDDSPTQNMITQYLTL
YNDIKTLQGQNSELLRTLRQVGDEQEKQESRMKSEQYQKDIEELGHLRSVL
AEKDEEIQSLHVRSQTLKTERDMYSRIVSGRNQPSSHAQSTSAFAQSVPATG
APLQLENGAASREIPEYSKLIKDLQSHINLLKEESATDRATLKSQVDSLTKDN
TQLQSDKLRCESQLRREQDRYARLEGSIKLLQSEKDSLQERYNKVQATMAQ
QDDNLVKATQNAAEAEARLQSLQGEMVQLRASQQMSATIEARLKERNQEL
MTERDRLSSMVSSIQSLRNEAELATAESRRELQNSVDKLRMDLQSAERRLED
ESAEHKRATQQRDYERMEAQRRIDDLITARNSAEVKAATADSTRQQLEQRI
KDLQNQLQTAEERVAALQPRPDSTEEQDSASREEELIAQVSELKRKLERKEE
DLEAVTAQIAGFQDIAQEAENRLQTFVEAHERLQEQLNLAEQEKDATINDLQ
QRVNDISSELATSSTELTELRGQHEQDTLVLKQEKETLEAEIIRLQNDMADYK
AEAENQTQYVKTQAEIAERAQKDYEHEFQKHAESMQKLREVRDQYNELQT
QITEFKTQAEAARTTLEQSQEHWKSTEGRYEEQLAEAKRRHDDLKQYNQTL
LKQFDEYKEQINSLKSDRGASAAAGDAGSAEAGSSNLQDIESYLRREKEILE
VQLNLKVQESKRLEQQLAHAQGQLDQTREKLLEEQAKASGSQNGSSLAHLN
KNLEELNVYRESNATLRNENLRLQASFAEKAKALEDLQSELEPLQVRVSELE
GELELNNGHLKAVEEDRDRWQKRHQDVLQRYDRIDPKELEDLKKQIEEYKS
ERDQALEQVNGLNEQLKDATEKLEKALATKAEEIQAAKEAEMKIAREKFNR
RHAEKMNEKKAEMAELQKKLDAVQTELTNSQAAHAGAVVSQEQVAKLQK
ELEQTRTQLAAAQRDLKSANTARDEALAKAATSTQSVRDADRGEEGQINEG
GHGAITQRLAELEKQLEEAQRKAAEAEHQRSEAVAQLTNLQAQLSAQKNGL
QSLQKETAEKDTTIELQQQLSRPQAQDPQSAANPAPAVDSTIQAEIEKLKNE
LASKAREVDDLRAQLNVAKSAERTTGPETSQNNEAVAALKASLDQRETELK
ALEASLNIREADLNTRQDAVAKREVKSEDLKVKANKRIAELKKDYESQIATL
HEEHQAEVERLQQEKQTSDASVAPVPDGMITTEDLPRPTVTSNQFALWLRA
NAAAGDVVKAQIGINVKKACVGRDEVITKLRQEVEQLNTQKAIDSITAVKQ
EPEQAKPAEDPEVTAAWEEKVKQKVKEKEVNLTKTFEMKSKVKDSQLALV
RARLAYVDKASKETPTEEVAKVYAIAMTQKPEVKTATQPATPAKQDAVQS
GGQSQTPNTSTPSQPGPQPTIAQQQQATPMATNTPQANDANNMSAGQVAQP
VPFNQMNPFGQSAGHGTPMNPFLQGNNQMGRGLPQPGFAYPGQIPGQQLPQ
GQQQQQQFGRGNGLQQPARGALQSNIPRGGSNIPMPGGRGRGQQNQPQPQQ
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QQHPQQQAQQPQNQNQVQVASQIGRGGGRGGGGRGGRGGQQNQTQNQNP
NSPRTSLSANAPGFVPGQGGGQQQGGRGQKRGAEDEGDGAATRGGKRARG
GRGGGGGNAQAGAE

Spot 12:
>0i|311321231| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSQGECPVKKVPNVAGSGTRNTDWWPNELRTNILRQHDPRQNPLGPDFNY
VEEFKKLDYDALKKDLNALMTESQDWWPADFGHYGGLFIRMAWHSAGTY
RVTDGRGGGGDGQQRFAPLNAWPDNVSLDKARRLLWPIKQKYGNKISWAD
LMLLTGNVALESMGCPTFGFAGGRADTFQSDESVYWGGETEWLGSDVRYA
DGAKGVKGEGIVDGDQHKTDKSEPHTSRNLEQPLAAAHMGLIYVNPEGPEG
IPDPVAAAHDIRTTFGRMAMNDEETAALIIGGHSFGKTHGAAPSENTGPDPN
SEDLATQGFGWMNKHGRGNGPDTITSGLEVTWTGTPTKWSNKYLEYLYKF
EWELEKSPAGANQWVAKTDEHIIPDAYDQNKKHKPRMLTTDLSMRMDPAY
EKITRRWLEHPEELHDTFVRAWFKLLHRDMGPRSRWLGPEVPKEVLLWEDP
VPQPEGELIGESDIATLKKQVLDAGVEPAKLIRTAWASAASFRGSDKRGGAN
GARIRLAPQKDWEVNNPKELAEVLKALEGVQSKFNSGSKKVSMADLIVLAG
TAAVEKAAGVQVPFTPGRTDATQEQTDVKSFEHLEPVTDGFRNYGKGTDRV
RTEQLDVDKAHLLRLTAPEMVVLTGGMRALNANWDGSSHGIFTKRPGQLT
NDFFVNLLDNNTEWKATDSSKELYEGFDRKSGQKKWTATRHDLVFGHHPE
LRAVAETYAQADNTDKFVKDFVAGWEKIMNNDRFDIKNKSVSAQSRGANK
PRL

Spot 13:
>0i|311321231| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSQGECPVKKVPNVAGSGTRNTDWWPNELRTNILRQHDPRQNPLGPDFNY
VEEFKKLDYDALKKDLNALMTESQDWWPADFGHYGGLFIRMAWHSAGTY
RVTDGRGGGGDGQQRFAPLNAWPDNVSLDKARRLLWPIKQKYGNKISWAD
LMLLTGNVALESMGCPTFGFAGGRADTFQSDESVYWGGETEWLGSDVRYA
DGAKGVKGEGIVDGDQHKTDKSEPHTSRNLEQPLAAAHMGLIYVNPEGPEG
IPDPVAAAHDIRTTFGRMAMNDEETAALIIGGHSFGKTHGAAPSENTGPDPN
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SEDLATQGFGWMNKHGRGNGPDTITSGLEVTWTGTPTKWSNKYLEYLYKF
EWELEKSPAGANQWVAKTDEHIIPDAYDQNKKHKPRMLTTDLSMRMDPAY
EKITRRWLEHPEELHDTFVRAWFKLLHRDMGPRSRWLGPEVPKEVLLWEDP
VPQPEGELIGESDIATLKKQVLDAGVEPAKLIRTAWASAASFRGSDKRGGAN
GARIRLAPQKDWEVNNPKELAEVLKALEGVQSKFNSGSKKVSMADLIVLAG
TAAVEKAAGVQVPFTPGRTDATQEQTDVKSFEHLEPVTDGFRNYGKGTDRV
RTEQLDVDKAHLLRLTAPEMVVLTGGMRALNANWDGSSHGIFTKRPGQLT
NDFFVNLLDNNTEWKATDSSKELYEGFDRKSGQKKWTATRHDLVFGHHPE
LRAVAETYAQADNTDKFVKDFVAGWEKIMNNDRFDIKNKSVSAQSRGANK
PRL

Spot 17 (1):
>0i|311323945| hypothetical protein [Pyrenophora teres f. teres 0-1]

MQKFSRLGRLGQSLASRRQLATVSDAALSRKVEMTNWEKGHY INYKQMND
NLNIVRSRLNRPLTFAEKILYSHLDDPHGQEIERGSSYLKLRPDRVACQDATA
QMAILQFMSAGLPSVATPTTVHCDHLIEAQVGGEKDLARANEINKEVYNFLS
TSCAKYNIGFWKPGSGIIHQIVLENYAFPGALLIGTDSHTPNAGGLGMAAIGV
GGADAVDVMAGLPWELKAPKVIGVKLTGKLSGWTAPKDIILKVAGILTVKG
GTGAIVEYHGPGTESLSCTGMATICNMGAEIGATTSVFPFNDRMYDYLAATK
RRDIGDFSREYASQLREDEGAQYDELIEINLDELEPHINGPFTPDLATPISKFKE
AVKANKWPEELKVGLIGSCTNSSYEDMSRAASIAEDAMAHGVKAKSLFTVT
PGSEQIRATIARDGQLKTFEEFGGMVLANACGPCIGQWDRKDVKKGQANSII
SSYNRNFTGRNDANPATHSFVTSPDLVVAMTIAGTLNFNPLVDELTGADGK
KFKLKEPTGAGLPANGYDPGQDTYQAPPEDRASVSVAVSPTSDRLQLLSPFS
AWDGKDAKNLPILIKCQGKTTTDHISMAGPWLKYRGHLDNISNNMLIGAIN
AENGEANKVKNALTGEYGAVPDVARDYKKNGVPWVVIGDWNYGEGSSRE
HAALEPRHLGGAAIITRSFARIHETNLKKQGMLPLTFSDPADYDKIGPNDRVD
LASTELAPGKPLTMTVHPADGSKEFQIKLSHTFNEGQIEWFKNGSALNTMAK
NAKQ

Spot 17 (2):

>0i|311321231| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MSQGECPVKKVPNVAGSGTRNTDWWPNELRTNILRQHDPRQNPLGPDFNY
VEEFKKLDYDALKKDLNALMTESQDWWPADFGHYGGLFIRMAWHSAGTY
RVTDGRGGGGDGQQRFAPLNAWPDNVSLDKARRLLWPIKQKYGNKISWAD
LMLLTGNVALESMGCPTFGFAGGRADTFQSDESVYWGGETEWLGSDVRYA
DGAKGVKGEGIVDGDQHKTDKSEPHTSRNLEQPLAAAHMGLIYVNPEGPEG
IPDPVAAAHDIRTTFGRMAMNDEETAALIIGGHSFGKTHGAAPSENTGPDPN
SEDLATQGFGWMNKHGRGNGPDTITSGLEVTWTGTPTKWSNKYLEYLYKF
EWELEKSPAGANQWVAKTDEHIIPDAYDQNKKHKPRMLTTDLSMRMDPAY
EKITRRWLEHPEELHDTFVRAWFKLLHRDMGPRSRWLGPEVPKEVLLWEDP
VPQPEGELIGESDIATLKKQVLDAGVEPAKLIRTAWASAASFRGSDKRGGAN
GARIRLAPQKDWEVNNPKELAEVLKALEGVQSKFNSGSKKVSMADLIVLAG
TAAVEKAAGVQVPFTPGRTDATQEQTDVKSFEHLEPVTDGFRNYGKGTDRV
RTEQLDVDKAHLLRLTAPEMVVLTGGMRALNANWDGSSHGIFTKRPGQLT
NDFFVNLLDNNTEWKATDSSKELYEGFDRKSGQKKWTATRHDLVFGHHPE
LRAVAETYAQADNTDKFVKDFVAGWEKIMNNDRFDIKNKSVSAQSRGANK
PRL

Spot 18 (1):
>0i|311321231| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSQGECPVKKVPNVAGSGTRNTDWWPNELRTNILRQHDPRQNPLGPDFNY
VEEFKKLDYDALKKDLNALMTESQDWWPADFGHYGGLFIRMAWHSAGTY
RVTDGRGGGGDGQQRFAPLNAWPDNVSLDKARRLLWPIKQKYGNKISWAD
LMLLTGNVALESMGCPTFGFAGGRADTFQSDESVYWGGETEWLGSDVRYA
DGAKGVKGEGIVDGDQHKTDKSEPHTSRNLEQPLAAAHMGLIYVNPEGPEG
IPDPVAAAHDIRTTFGRMAMNDEETAALIIGGHSFGKTHGAAPSENTGPDPN
SEDLATQGFGWMNKHGRGNGPDTITSGLEVTWTGTPTKWSNKYLEYLYKF
EWELEKSPAGANQWVAKTDEHIIPDAYDQNKKHKPRMLTTDLSMRMDPAY
EKITRRWLEHPEELHDTFVRAWFKLLHRDMGPRSRWLGPEVPKEVLLWEDP
VPQPEGELIGESDIATLKKQVLDAGVEPAKLIRTAWASAASFRGSDKRGGAN
GARIRLAPQKDWEVNNPKELAEVLKALEGVQSKFNSGSKKVSMADLIVLAG
TAAVEKAAGVQVPFTPGRTDATQEQTDVKSFEHLEPVTDGFRNYGKGTDRV
RTEQLDVDKAHLLRLTAPEMVVLTGGMRALNANWDGSSHGIFTKRPGQLT
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NDFFVNLLDNNTEWKATDSSKELYEGFDRKSGQKKWTATRHDLVFGHHPE
LRAVAETYAQADNTDKFVKDFVAGWEKIMNNDRFDIKNKSVSAQSRGANK
PRL

Spot 18 (2):
>0i|311321252| hypothetical protein [Pyrenophora teres f. teres 0-1]

MHLSSLIACLGAVGAQAAAIAPWARLRSVNETDFADAAAATFPDGYWMND
LSGKGRAAFNSNPNYKIFRNVKEYGAKGDGVTDDSDAINLAISDGARCGPW
VCDSSTDSPAVVYIPSGTYLISKPIFYYETQLIGNPRALPVLKASPSLQALALI
DASPYNNQNGQPGWISTNLFVRQIRNLIIDGTAVPPTSGFQGIHWPASQATTI
QNVKIRMTQASNSVHAGIFVENGSGGHMADLDISGGLYGMNIGNQQFTMR
NVKISKAVTGISQIWDWGWLYAGLSISDCGTAFSMSNGGSAGKLEVGSVVII
DSEITNCNKFVDMAWSKTTMPTGAGQLILENIVLNNVPNAVVGNGATVLAG
GSLTIKAWGQGNKYAPNVNGPEKFQGPITPATRPSSLLDGGKFYSKSKPTYE
TLTTGDFISARGAGATGDGRTDDTQAVQNAINSAVSQGKVVYFEHGTYKVT
NTIYVPGGARMVGETFSVIMGSGSVFGNKDSPVPIVQVGKSGESGSVEWSD
MIVATQGATPGAIVIQYNLNTARGSGLWDVHTRIGGAKGTELQVAQCPPIVG
QVKPECMAAHTNVHITKGANGAYFENNWFWTADHDQDDAKSTRVNVYTG
RGLHVEAQNVWLWANGVEHHAIYQYQFNGASNIFAGFIQTETPYYQPSPDA
SNQPYGSSAAYSDPTYPSGASAWGLRVLNSKNVMIYGGGLYSFFRNIDVSCS
SPDAPGGNRNCQQRIFSIEGSSSVQAFALSEVGVQSMITVDGVDKANWSDNL
SVYPNTIGWVSNGF

Spot 22:
>0i|311323945| hypothetical protein [Pyrenophora teres f. teres 0-1]

MQKFSRLGRLGQSLASRRQLATVSDAALSRKVEMTNWEKGHYINYKQMND
NLNIVRSRLNRPLTFAEKILYSHLDDPHGQEIERGSSYLKLRPDRVACQDATA
QMAILQFMSAGLPSVATPTTVHCDHLIEAQVGGEKDLARANEINKEVYNFLS
TSCAKYNIGFWKPGSGIIHQIVLENYAFPGALLIGTDSHTPNAGGLGMAAIGV
GGADAVDVMAGLPWELKAPKVIGVKLTGKLSGWTAPKDIILKVAGILTVKG
GTGAIVEYHGPGTESLSCTGMATICNMGAEIGATTSVFPFNDRMYDYLAATK
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RRDIGDFSREYASQLREDEGAQYDELIEINLDELEPHINGPFTPDLATPISKFKE
AVKANKWPEELKVGLIGSCTNSSYEDMSRAASIAEDAMAHGVKAKSLFTVT
PGSEQIRATIARDGQLKTFEEFGGMVLANACGPCIGQWDRKDVKKGQANSII
SSYNRNFTGRNDANPATHSFVTSPDLVVAMTIAGTLNFNPLVDELTGADGK
KFKLKEPTGAGLPANGYDPGQDTYQAPPEDRASVSVAVSPTSDRLQLLSPFS
AWDGKDAKNLPILIKCQGKTTTDHISMAGPWLKYRGHLDNISNNMLIGAIN
AENGEANKVKNALTGEYGAVPDVARDYKKNGVPWVVIGDWNYGEGSSRE
HAALEPRHLGGAAITRSFARIHETNLKKQGMLPLTFSDPADYDKIGPNDRVD
LASTELAPGKPLTMTVHPADGSKEFQIKLSHTFNEGQIEWFKNGSALNTMAK
NAKQ

Spot 23:
>0i|311331996| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVHSSVLGFPRMGADRELKKANEAYWADKLSRDDLIKEGKRLRLEHWKIQ
KDAGVDVIPSNDFAFYDHLLDHIQLFNAIPERY SKHSLHKLDEYFAMGRGHQ
KDGVDVPSLEMVKWFDSNYHYVKPTFQDGQSFTLAENPKPVVEFLEAKEA
GIVTRPVLIGPVSFLALGKADRDQTVDPISLLEKLLPVYVELLQKLKEAGAEY
VQIDEPVLVYDLPQKVKDAFKPAYEKLVASGLPKLILATYFGDVVHNLDVFP
SLQGVAGIHIDLVRNPEQLDQVISKLGSSQVLSAGVVDGRNIWKTNFKNAIEI
IETAVQKLGKDRVVVATSSSLLHTPHSLDSEKKLPEEVKDWFSFAVQKVSEV
VVIAKAVNDGPAAVREALEANAKSMQARASSARTNNKAVKDRQASVTPEQ
HERKSAFPERYAQQKKHLSLPTFPTTTIGSFPQTKEIRISRNKFTKGEITAKEY
EKFIEKEIDDVIKIQDELDLDVYVHGEPERNDMVQYFGERLDGYVFTTKGW
VQSYGSRCVRPPIIVGDISRPAPMTVKESKYAASVSKKPMKGMLTGPITCLR
WSFPRDDVHQSVQAQQLALALRDEVVDLEAAGIYVIQVDEPALREGLPLRA
GTEREKYLSWAVDSFKLACAGVQDSTQIHSHFCYSEFQDFFHAIAALDADVL
SIENSKSDAKLLKVFEDKAYPRHIGPGVYDIHSPRVPSEQEIKDRMAEMLKYL
KPEQLWVNPDCGLKTRQWKETKAALINMVNAAKFYREKYSS

Spot 25 (1):

>0i|311333512| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MRDFILASALTASALFAGHAEAVAANPLPAPTKIVWGNSGCFSFAPSGSFDLP
QSKLLSDAADRTMKSITTLKWVPQAVEAPVREFEPFPGATTKASRRKNRRQ
YNAAPAGNCTGSVKNVRITVANLNADLQHGVGESYTLNLKDGSDTLFITSQ
TVYGALHALTTLQQIVISDGTGKLHEQPVSIVDAPLYPVRGIMIDTGRNFISK
AKIEEQLNAMALSKLNVLHWHLVDSQSWPVEVKQYPKMTEDAYSANEMFT
QDTLKEIVSYAAARGIRVIPEIDMPGHASSGWTQIDESIVTCEDSWWSNDEW
PKHTAVQPNPGQLDILNNKTYEVTGQVYKEMTSIFPDNWFHIGGDELFANC
NNFSAAALAFFNSGKSMGDLY QVWVDRAIPNFRGIANKTFVMWEDVKISAD
VAATGNVPKDIILQAWNNGLDHISNLTAQGYRVIVSSSDFMYLDCGYGGWV
GNDPRYNVMVNPNANDTTIFNFNWGGGGGSWCAPYKTWQRIYDYDFTFN
MTDAQKALIQGAIAPLWSEQVDDAVVSQKMWPRAAALAELVWSGNRDAN
GKKRTTELTQRILNFREYLVASGVSASPLMPKYCLQHPHECDLYLNQTALW
T

Spot 25 (2):
>0i|311325385| hypothetical protein [Pyrenophora teres f. teres 0-1]

MANALDHLNSGRTRIEWLSQLNTEYTPAKQYRRTSIICTIGPKTNSAEKINSL
RKVGLNVVRMNFSHGSYEYHQSVIDNAREAERTQPGRPLAIALDTKGPEIRT
GNTVDDADIPIKAGAVINITTDEKYATACDDKNMYVDYKNITKVIAPGRTIY
VDDGVLSFEVLEVTDEKTLKCKCVNNGKISSRKGVNLPKTDIDLPPLSEKDK
ADLRFGVKNKVDMVFASFIRRGSDITAIREVLGEEGKDIQIAKVENQQGVN
NFDEILRETDGVMVARGDLGIEIPPSQVFIAQKMMITKCNIAGKPAICATQML
ESMTYNPRPTRAEVSDVGNAVLDGADCVMLSGETAKGDYPVEAVTMMHE
TCLLAEVAIPYVNAFDELRKLAPVPCPTTETCAMAAVSASLEQNAGAILVLT
TSGTTARLVSKYRPVCPIIMVTRNEMAARYSHLYRGVYPFYFPEQKPDFKTE
PWQEDVDRRLKWGIMNAIKLGVLSKGDPVICVQGWRGGMGHTNTLRIVPA
QEDLGLDQDA

Spot 48 (1):
>0i|311325613| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAPVDAPKPVEVPDVGTAGTVEPAPAPVVASDNTAAPVEAPTTEEAPKVV
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EGEAAAPAEEVAETKEEDKVVTPIESGALGYKAPGLKNAFRFSKKYFWLGD
EPVAAENLREYLRGEKPEVAHSVAAWSSQTGKGLLFFVKHADQKEHPAGV
LNLAYATDLAKDGAVAFAFKISGHKHTFEAQTAAERDGWFAAVERAITEAK
ASKDGIETSDSYKEAKEKISKPAALAGATSSAPKKSMDAAPKLAEAESPAAG
EASAAPIRTGSSSSSSSDEAKAKKAKNKSRSVSRGKRASLFGGLLGKKDKEH
KEESEAVKEDAEAKKEDGTTAPQLDEVPTSAPVNANDVVKPADETTEPTAA
VAVPEDATKVDETPAPVAQEKPKPAKRASIFGNFVEKLKSPTTEKKESEAAL
APATVKETETAEASKPLEEAEVAAPVSAEGAATETTEAKPVAAVSTPGKEKE
HFSFGKLFGSKDRAKSPAPESKVDAAAPKIEDASATPVVAEPTAVEAAPVAA
ETKPEETTPATEAPKADKRKSFFGNLSRSLSKATGGKTQPKDKKDATSPAPV
VEEETTATAPVEEKKEETAVPAVGDVPAENISVGDASKSVNPTVATTADDDT
APVIRTQHSSSRNITAPSTRRNSIPSPRASHASQAAAATAGGGGGGGILDNRP
NTPLKPIPVSQRSRLPNTLAPTATTTKRVKPLTQPTTPVWTRSRLDKERGDW
WDTQVTGSQEIWGAIRLAAQYLQKGELQEAQTLMDVTGCTCPTGVLWRGV
YDVTGVQYKVPEWVVVEPEGVNEDAGGDGDGDDGVAGAAAATEEEEDGE
GAGGEEVMVRVRTSHDQRDVSLAIRKRDSVGTVVEKLKREAKLDSSFKVRL
VYSGRVYHDHETLDAVPRWNFDQDFVLTALVSAI

Spot 48 (2):
>0i|311317646| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPLATFLYGTALCCSITLAFPSHAAQDVSRISSPEERAQGVVDAFRVSWDG

YYKYAFPMDELQPVSNNGSNSRNGWGASAVDALSTALIMGEKTTVNQILEH
IPTINWAVTNDSVSLFETTIRYLGGMLSGYDLLKGPLAHLADDDASVDALLT

QSINLANNLSFAFETPTGLPWNILYFNNRTNDGGLGGPATLGTLILEWTRLAD
LSGNQTYADLVAKAEEYLLNPLPTWTEPFPGLIGSAINVTTGQFTNARGGWV
GGSDSFYEYLIKMY1YDKSRYDFLKDRWVLAVDSSIKHLASHPEPRPDITFLA
SYNGTKLRLSSQHLACFDGGNFILGGQILNRQDYIDFGLELVNGCHETYISTA
TGIGPEIFSWNTSAVPANQSTFFNESGFFITNSEYVLRPEVIESFYYAYRATSDP
KYQDWAWDAFLAINATTRVGSGYSSISDVNVVGGGEFTNFQESFWFAEVLK
YSYMIHAEDAKWQVGKDGVNEFVFNTEAHPVRVLGKGSK

Spot 49 (1):
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>0i|311315653| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVHFRTDIGATNEAADPNDENYAKELETDVLIVGAGFGGIYMMHKLRQQG

LKCKIMEAGSNIGGIWHWNCYPGARVDSQVPVYEYSMPEVWQDWNWSCR

YPGAKELQKYFDHVEKKLEIKKDCAFNTRVVSAQYDKRSSRWIVKTEDGRI

ARCKYFLLAIGFAAKRHFPDWPGLEKFGGEIHHSSFWPESGVDVKGKRVAVI
GAGSTGVQIAQETAKEAASVTQFVRTPNLCLPMQQKTLTKEEQDKRKQGEY
QEVFKKRLDTFAGFPYDFIEKNTFDDSAEEREAFYEKMWENGGFEFWLANY
KDLLFDNKANREAYNFWAKKTRARITDPEKREILAPLEPPHAFGTKRPSLEQ

NYYEMLDRPENKVIDVKKTPIKEFNEKGIMLSDGTLHEFDVIALATGFDSVT

GGIKNMGLKDVDGVELAEKWKNGTYSYLGMTLSGFPNCFFMYGAQGPTAF
ANGPTCVEVQGDWIVDAIVKLRDEGITYCDPTHEAEQQWRKKIMELNDKTL
FPQTKSWYMGDNVPGKLREQLNFAGGFPLYKQLTRSALENGFEGFITA

Spot 49 (2):

>0i|311332457 | hypothetical protein [Pyrenophora teres f. teres 0-1]
MSCLRMRRTQLASQLAKSFRPTARAFSSTRPARRIFATENLRAKEVSGFISSK
YPVIDHEYDAIVVGAGGAGLRAAFGLAEAGFNTACISKLFPTRSHTVAAQGG
INAALGNMHEDDWRWHMYDTVKGSDWLGDQDAIHYMTREAPQSVIELEN
YGCPFSRTDDGKIYQRAFGGQSQKYGKGGQAYRCCAAADRTGHALLHTLY
GQSLRHNTKYFIEFFATDLIMEDGVCKGVVAYNQEDGTIHRFIAKNTVLATG
GYGRAYFSCTSAHTCTGDGMAMVARAGLPNQDLEFVQFHPTGIYGAGCLIT
EGSRGEGGYLLNSEGERFMERYAPTAKDLASRDVVSRSMTLEIREGRGVGPE
KDHIYLQLSHLPAEVLHERLPGISETAAIFAGVDVTKQPIPVLPTVHYNMGGI
PTKYTGEVITQDAQGNDQVVPGLFACGEAASVSVHGANRLGANSLLDLVVF
GRAVSHTIRDNFSPGQTADPVQADAGADSIAVLDKIRNSDGAKSTAEIRLQM
QKVMQTDVAVFRTQQSLDEGVKKIHDVDADFANVGIKDRSMIWNSDLVET
LELRNLLTCAVQTAESAANRKESRGAHAREDFPDRDDEKWMKHTLSWQKQ
PHGKTELGYRSVVGHTLDEAECKAVPPFKRTY

Spot 50 (1):

>0i|311333512| hypothetical protein [Pyrenophora teres f. teres 0-1]

90



MRDFILASALTASALFAGHAEAVAANPLPAPTKIVWGNSGCFSFAPSGSFDLP
QSKLLSDAADRTMKSITTLKWVPQAVEAPVREFEPFPGATTKASRRKNRRQ
YNAAPAGNCTGSVKNVRITVANLNADLQHGVGESYTLNLKDGSDTLFITSQ
TVYGALHALTTLQQIVISDGTGKLHEQPVSIVDAPLYPVRGIMIDTGRNFISK
AKIEEQLNAMALSKLNVLHWHLVDSQSWPVEVKQYPKMTEDAYSANEMFT
QDTLKEIVSYAAARGIRVIPEIDMPGHASSGWTQIDESIVTCEDSWWSNDEW
PKHTAVQPNPGQLDILNNKTYEVTGQVYKEMTSIFPDNWFHIGGDELFANC
NNFSAAALAFFNSGKSMGDLY QVWVDRAIPNFRGIANKTFVMWEDVKISAD
VAATGNVPKDIILQAWNNGLDHISNLTAQGYRVIVSSSDFMYLDCGYGGWV
GNDPRYNVMVNPNANDTTIFNFNWGGGGGSWCAPYKTWQRIYDYDFTFN
MTDAQKALIQGAIAPLWSEQVDDAVVSQKMWPRAAALAELVWSGNRDAN
GKKRTTELTQRILNFREYLVASGVSASPLMPKYCLQHPHECDLYLNQTALW
T

Spot 50 (2):
>0i|311323556| hypothetical protein [Pyrenophora teres f. teres 0-1]

MARSSRSSSSRSTWSIALYLLLVLVGGLMLAKTAHAKEQEPLKEDSNAVSGP
VIGIDLGTTYSCVGIMKNGKVEIITNDQGNRITPSWVAFTDDERLVGDAAKN
QFASNPERTIFDIKRLIGQKFKDKSVQNDIKHFPFKVINKNGQPNVGVEVHGQ
QKTFTPEEISAMVLGKMKEVAESYLGEPVKNAVVTVPAYFNDAQRAATKD
AGTIAGLNVLRVVNEPTAAALAYGLDKTDQKERQVLVYDLGGGTFDVSILTI
EEGVFEVQSTAGDTHLGGEDFDNRVINYFAKKYNKENDVDITKDAKTMGK
LKREVEKAKRTLSSQKTTKIEIESFHKGKDFSETLTRAKFEELNNDLFKKTLK
PVEQVLKDAKMKKSDIDDIVLVGGSTRIPKVQAMLEEFFGKKARKDVNPDE
AVAYGAAVQGGVLSGDAAAESLILMDVNPLTLGIETTGGVMTHLIKRGTTIP
TKKSQIFSTAADNQPVVLIQVFEGERSMTKDNNQLGKFELTNIPPAPRGVPQI
EVTFELDANGILKVSAIDKGTGKGESITITNDKGRLSKEDIDRMVEEAEKYAE
EDKAHKERIESRNKLENYAYSLRNQLKDEEGLGGKIEDDDKESLLEAVKETQ
DWLQSNADEAQAEDFDEQFQKLSDVAYPITSKLYGSSGGPGGDDDAPEDHD
EL

Spot 50 (3):
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>0i|311325372| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPAIGIDLGTTYSCVGIFRDDRIEIIANDQGNRTTPSFVAFTDSERLIGDSAK
NQVAMNPVNTVFDAKRLIGRKFADAEVQADMKHFPFKVIDKGGKPVIQVEF
KGEEKVFTPEEISSMVLTKMRETAESYLGGTVNNAVVTVPAYFNDSQRQAT
KDAGLIAGLNVLRIINEPTAAAIAYGLDKKTEGERNVLIFDLGGGTFDVSLLTI
EEGIFEVKSTAGDTHLGGEDFDNRLVNHFTNEFKRKHKKDLTSNARALRRL
RTACERAKRTLSSSAQTSIEIDSLYEGIDFYTSITRARFEELCQDLFRSTMEPVE
RVLRDAKIDKSSVHEIVLVGGSTRIPKVQKMVSDFFNGKEPNKSINPDEAVA
YGAAVQAAILSGDTSSKSTSEILLLDVAPLSIGIETAGGVMTALIKRNTTIP
TKKSEVFSTFSDNQPGVLIQVYEGERARTKDNNLLGKFELTGIPPAPRGVPQI
EVTFDVDANGIINVSALEKGTGKTNKIVITNDKGRLSKEEIERMLAEAEKYK
AEDEAEAARIAAKNALESYAYSLRNTLSDSKVDEKLDAGDKEKLKAEIDKT
VAWLDDNQTATKDEYESQQKELEGIANPIMMKFYGAGGEGGMPGGMPGG
GMPGGGAPGGAGGDDGPTVEEVD

Spot 50 (4):
>0i|311322599| hypothetical protein [Pyrenophora teres f. teres 0-1]

MLRQHMIRSLQRPAHRAALNGCRAFTASARRPADVELTIDGKKVSIEAGSAL
IQACDKAGVTIPRYCYHEKLMIAGSCRMCLVEVERAPKPVASCAWPVQPGM
VVKTDSPLVHKAREGIMEFLLANHPLDCPICDQGGECDLQDQSMRYGADRG
RFHELEGKRAVEDKNVGPLVKTSMNRCIHCTRCVRFSNDIAGAPEFGSFGRG
NDLEIGTYLETALDTELSGNVIDLCPVGALTSKPYAFKARPWELYKTETIDVL
DGLGSNIRVDSRGIQVMRVIPRLNDDVNEEWINDKTRFACDALSTQRLVNPL
VRVDEQFQPATWEQALVEIGNAYKKIAPKGNEFKVIAGHLVETEALVAMKD
LANKLGSENLALDQPGGSEPIAHGIDVRSNY SFNSKIYGVEDADVMLIIGSNP
RWEAAVLNARIRKQWLRTDLEIGYVGQDFESTFEYEKLGDNANDVKSALSG
EFGKKLASAKKPMIIVGSGVTEHPDAKSIYEQVGAFVEKNKANFQTEEWNG
FNILQRTASRTGAYEVGFTVPSTEVAQTKPKFVWLLGADEINETDIPKDAFV
VYQGHHGDRGAQFADVVLPGAAYTEKSVTYVNTEGRVQMTRAAVGLPGA
SREDWKIVRAASEYLGAELPYDDVEALRDRMEEISPALRSYDLVEPASLPSLS
KVQLVDQNQGAQATGQVLKNPIENFFFTDAISRNSPTMARCSAAKAQGNPQ
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TNFMAPGEPYPQVGYGPQVAAAANV
Spot 50 (5):
>0i|311325425| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSGETFEFQAEISQLLGLIINTVYSNKEIFLRELISNASDALDKIRYEALSDPSK
LDSGKDLRIDIIPNKEAKTLTIQDSGIGMTKADLINNLGTIARSGTKQFMEALS
AGADISMIGQFGVGFYSAYLVADRVTVVSKNNDDEQYVWESSAGGTFKITE
DTEGEQIGRGTKIILHLKEEQMDY LNESKIKEVVKKHSEFISYPIYLHVLKETE
KEVEDEDAAEETTEGDEKKPKVEEVDDEEEEKKKEKKTKKVKESKIEEEEL
NKTKPIWTRNPQDITTEEYASFYKSLSNDWEDHLGVKHFSVEGQLEFRAILF
VPKRAPFDLFETKKTKNNIKLYVRRVFITDDATDLIPEWLSFVKGVVDSEDLP
LNLSRETLQQNKIMKVIRKNIVKKTLELFNEIAEDREQFDKFYSAFGKNIKLGI
HEDSQNRASLAKLLRFNSTKSGEELTSLTDYVTRMPEHQKQMYYITGESLKA
VQKSPFLDTLKDKGFEVLFLVDPIDEYAMTQLKEFDGKKLVDITKDFELEES
EEEKKEREAEEKEFEGLAKSLKTVLGDKVEKVVVSHKLVGSPCAIRTGQFG
WSANMERIMKAQALRDTSMSSYMSSKKTFEISPKSAIIKELKRKVEADGEDD
RTVKSITLLLFETSLLVSGFTIDEPVQYAERIHKLVSLGLNVDEEVETEQEKGE
ASTEQTATAGESAMEEVD

Spot 51 (1):
>0i|311321231| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSQGECPVKKVPNVAGSGTRNTDWWPNELRTNILRQHDPRQNPLGPDFNY
VEEFKKLDYDALKKDLNALMTESQDWWPADFGHYGGLFIRMAWHSAGTY
RVTDGRGGGGDGQQRFAPLNAWPDNVSLDKARRLLWPIKQKYGNKISWAD
LMLLTGNVALESMGCPTFGFAGGRADTFQSDESVYWGGETEWLGSDVRYA
DGAKGVKGEGIVDGDQHKTDKSEPHTSRNLEQPLAAAHMGLIYVNPEGPEG
IPDPVAAAHDIRTTFGRMAMNDEETAALIIGGHSFGKTHGAAPSENTGPDPN
SEDLATQGFGWMNKHGRGNGPDTITSGLEVTWTGTPTKWSNKYLEYLYKF
EWELEKSPAGANQWVAKTDEHIIPDAYDQNKKHKPRMLTTDLSMRMDPAY
EKITRRWLEHPEELHDTFVRAWFKLLHRDMGPRSRWLGPEVPKEVLLWEDP
VPQPEGELIGESDIATLKKQVLDAGVEPAKLIRTAWASAASFRGSDKRGGAN
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GARIRLAPQKDWEVNNPKELAEVLKALEGVQSKFNSGSKKVSMADLIVLAG
TAAVEKAAGVQVPFTPGRTDATQEQTDVKSFEHLEPVTDGFRNYGKGTDRV
RTEQLDVDKAHLLRLTAPEMVVLTGGMRALNANWDGSSHGIFTKRPGQLT
NDFFVNLLDNNTEWKATDSSKELYEGFDRKSGQKKWTATRHDLVFGHHPE
LRAVAETYAQADNTDKFVKDFVAGWEKIMNNDRFDIKNKSVSAQSRGANK
PRL

Spot 51 (2):

>0i|311321923| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPAASHDAKDVKSENSKSLKALEEMMQKLTMSKAQDEINASAQAIATFIN
GDIEEADAPTKAVQVLKKQLASKKDAVARERALDAIRAIAQHSHVSASVEP
YLVSLLPDVLAAVGDKMSGVKVAAQTAAESIVQAANPNAVKAIIPHIIHSLE
NAQKWPEKMADLKCIEVLTKSAPAQMAFRVPDLIPVISSAMWDTKPEVKKA
AYGTMETLCSLISNKDIERFIPELIKCIAKPENVPETVHLLGATTFVTDVHEPT
LAIMVPLLERGLVERETAIKRKSAVIIDNMCKLVEDPQIVAAFLPRLMPALEK
NHDNLADPEAREKTRQGLDTLIRVGHVQNGKIPDIEKSGDISTIANNLTAVIP
SGIKIDERFTPVVNYIGAIGGQLIDEKDYEPLNWQANAGPFVAVLVGDEKAK
DVTEELRRRSLPGAAAERLVEPDEEEGEDLCNCTFNLAYGAKILLNQTHLRL
KRGQRYGLLGPNGSGKTTLMRAINNEQVEGFPKQNEVKTVYVEHDLDSAD
TEMTVLAWTMNKLKAVGIDKPEDEVKTTLNEFGFSDAMYNGGIGALSGGW
KMKLALARAVFEQPDILLLDEPTNHLDVKNVKWLEDYLTSSPCTSIVISHDS
KFLNNVIQHVIHYERFKLKRYRGNLDDFVKRVPAAKSYHELAASDMEFKFP
EPGFLEGVKTKAKAILRATNMSFQYEGTSKPQIEDITFQCSLGSRIAVIGPNGA
GKSTLVNVLTGELVPTKGEIYHHENIRIAYIKQHAFAHIDHHLDKTPSEY IQW
RFQTGEDRETMDRANKIVTEEDEKAMDKIYKIEGTERRVIGINSRRKFKNSY
EYECSFALGENVGMKNERWTPMMSADNAWIPRSEIMASHAKMVAEVDQK
EALASGQFRPLVRKEIEAHCANFGLDAELVSHSRMRGLSGGQRVKVVLSAC
SWQRPHLIVLDEPTNYLDRDSLGALSKAIKTFEGGVIIITHSAEFTANLTEEV
WAVMDGRMTPSGHNWVQGQGAGPRLAKDDGEEEEKIASQKKKAKLTSSE
MRKKKKDRMARRKRGEEVFSDEDE

Spot 52 (1):

>0i|311328401| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MVRTSTLFAATAALALNAHAESMYPKNSAVIQLTGMDYDRVIAKSNYTSIV
EFYAPWCGHCKNLKPAYEAAAKSLNGIAKVAAVNCDEEMNKPFCGKMGV
QGFPTLKLVRPSKKPGKPTVEDYQGPRTAKGIVDAVKDKVPNMVKRVNDK
NLDEWLQENKDTAKAILFSEKGIVSATMRALAIDFAGLISVAQVKKSEQAAV
EKYGITEFPTLILIPAGSDTPIKHEGKADKESMVKFLSQVAPPNPDCPPPKEKK
SKPKKDTKKESKSSSKFAKASASHKSADKSSAAASATDETVEEPIVPTESPDP
NIKDETTPEPIVLPEEELKPTIPLLSETTELQSMCLNEQSKTCILALLPKDEASE
AATTAVASLASIHKKYDASGSHLFPFFSIPSTNPLAASLLTELSLGSADQVHLI
ATNGKRAWYKKYSGSAFGLEDVEQWVDSIRMGEGRKEKLPESLLVAAEKS
EAKPEKAADPEQVKINVEEVKDDASPEHSEL

Spot 52 (2):
>0i|311320766| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVYTASFAFFEALWEYGVSHVFVNLGSDHPSIIEAIVKGQNEKKGQFPKIITC
PNEMVALSMADGYARLTGKPQCVIVHVDVGTQGLGAAVHNASCGRAPVLI
FAGLSPFTIEGEMRGSRTEYIHWIQDVPDQKQIVAQYCRYTGEIKSGRNVKQ

MVNRALSFAMSDPKGPVYLYGAREPMEEDLTPYKLDMDYWQPVEPAALPP
SGVKTIAEALAHAQEPLIVTGYSGRNHDAVQELVRLADNIKGIRVLDTGGSD
MCFPANHPAWLGLRYGNDPAIKSADVILVLDCDVPWINTQCHPKDSAKIFH

VDVDPLKQQMPVFYLNATQRYRADSYTSLTQLNEYLESALKEKLSSQLFSQ

RWSALQESHKKKLDGIANEAKVDDNGHFSTPYLCSQLNKFCPNDTIWAIEA

VTQTGFVADQIQATLPGSWINCGGGGLGWSGGGALGIKLATETEGKKQFVC
QIVGDGTYLFSVPGSVYWISQRYQIPILTIVLNNKGWNAPRRSMLLVHPDGE

GSKVSNEELNISFAPTPDYSGIAKAASGGEIWAAHASTAEELGKLLPEAIKSV
LEGKSAVLDAHLEGPEGKYGGAKGRLG

Spot 52 (3):
>0i|311315653| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVHFRTDIGATNEAADPNDENYAKELETDVLIVGAGFGGIYMMHKLRQQG
LKCKIMEAGSNIGGIWHWNCYPGARVDSQVPVYEYSMPEVWQDWNWSCR
YPGAKELQKYFDHVEKKLEIKKDCAFNTRVVSAQYDKRSSRWIVKTEDGRI
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ARCKYFLLAIGFAAKRHFPDWPGLEKFGGEIHHSSFWPESGVDVKGKRVAVI
GAGSTGVQIAQETAKEAASVTQFVRTPNLCLPMQQKTLTKEEQDKRKQGEY
QEVFKKRLDTFAGFPYDFIEKNTFDDSAEEREAFYEKMWENGGFEFWLANY
KDLLFDNKANREAYNFWAKKTRARITDPEKREILAPLEPPHAFGTKRPSLEQ
NYYEMLDRPENKVIDVKKTPIKEFNEKGIMLSDGTLHEFDVIALATGFDSVT
GGIKNMGLKDVDGVELAEKWKNGTYSYLGMTLSGFPNCFFMYGAQGPTAF
ANGPTCVEVQGDWIVDAIVKLRDEGITYCDPTHEAEQQWRKKIMELNDKTL
FPQTKSWYMGDNVPGKLREQLNFAGGFPLYKQLTRSALENGFEGFITA

Spot 52 (4):

>0i|311325385| hypothetical protein [Pyrenophora teres f. teres 0-1]
MANALDHLNSGRTRIEWLSQLNTEYTPAKQYRRTSIICTIGPKTNSAEKINSL
RKVGLNVVRMNFSHGSYEYHQSVIDNAREAERTQPGRPLAIALDTKGPEIRT
GNTVDDADIPIKAGAVINITTDEKYATACDDKNMYVDYKNITKVIAPGRTIY
VDDGVLSFEVLEVTDEKTLKCKCVNNGKISSRKGVNLPKTDIDLPPLSEKDK
ADLRFGVKNKVDMVFASFIRRGSDITAIREVLGEEGKDIQIIAKVENQQGVN
NFDEILRETDGVMVARGDLGIEIPPSQVFIAQKMMITKCNIAGKPAICATQML
ESMTYNPRPTRAEVSDVGNAVLDGADCVMLSGETAKGDYPVEAVTMMHE
TCLLAEVAIPYVNAFDELRKLAPVPCPTTETCAMAAVSASLEQNAGAILVLT
TSGTTARLVSKYRPVCPIIMVTRNEMAARYSHLYRGVYPFYFPEQKPDFKTE
PWQEDVDRRLKWGIMNAIKLGVLSKGDPVICVQGWRGGMGHTNTLRIVPA
QEDLGLDQDA

Spot 53:
>0i|311327612| hypothetical protein [Pyrenophora teres f. teres 0-1]

MCKHFGTEGQSSIDITKGREVLPTNVKPLHYDLTLEPDFANFTYQGTVTIDLD
VVDDTTSITLNTNELKINSAKVTTGQQLIADSPTLTSDKDAQTTKVSFDQSISS
GTKAQLTLAFSGILNDNMAGFYRSSFKADDGSTTYMATTQMEPTDARRAFP
CFDEPALKAKFTVTLIADEKMTCLSNMDVASEKQVDSAVSGGKRKAVTFNP
TPLMSTYLLCFIVGELNYIETNNFRVPVRVYAPKDRDIEHGRFSLELAAKTLA
FYEKTFNSPFPLPKMDMIAIPDFSAGAMENWGLITYRVVDVLIDEKVSGAAV
KQRVAETVQHELAHQWFGNLVTMDFWDGLWLNEGFATWMSWYSCNIFYP
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DWKVWEGYVTDNLAGALSLDSLRSSHPIEVPVKRADEINQIFDAISYSKGSS
VIRMISKYIGEETFMEGIRQYLKKHAYGNTETGDLWAALADASGKDVGKV
MDIWTKKVGFPVVTVTEGTDSIHLKQNRFLRTADVKPEEDQTLYPVFLGLRT
KGGVNEDLTLFDREADFKLKDLDFFKLNADHSGLYRTSYTPERLGKLGVAA
KQGLLTVEDRAGMIADAGSLAASGYQKTSGILSLLDSFKSESEFVVWGEITG
RIGSLRGAWMFEDQEVKDALKKFQLELTADKAHELGWSFKDTDGHIEQQFK
GLMFGAAGIAGDEQITKACFDMFEKFKAGDKSAIHPNIRGSVYAIVLSNGGK
EEYDVVVNEFTNAATSDERNSALRSLGRAKSPELIQRTLAMSLSDQVKGQDI
YLPISALRSHPEGCYALWTWVKDNWEELERRLPPSLSMLSSVVSITTSSFTHR
EHIKEIEEFFKTKSTKGFDMSLSQSIDAISAKAAWLERDSEDVKSWLREHKY L
N

Spot 56 (1):
>0i|311325385| hypothetical protein [Pyrenophora teres f. teres 0-1]

MANALDHLNSGRTRIEWLSQLNTEYTPAKQYRRTSIICTIGPKTNSAEKINSL
RKVGLNVVRMNFSHGSYEYHQSVIDNAREAERTQPGRPLAIALDTKGPEIRT
GNTVDDADIPIKAGAVINITTDEKYATACDDKNMYVDYKNITKVIAPGRTIY
VDDGVLSFEVLEVTDEKTLKCKCVNNGKISSRKGVNLPKTDIDLPPLSEKDK
ADLRFGVKNKVDMVFASFIRRGSDITAIREVLGEEGKDIQIIAKVENQQGVN
NFDEILRETDGVMVARGDLGIEIPPSQVFIAQKMMITKCNIAGKPAICATQML
ESMTYNPRPTRAEVSDVGNAVLDGADCVMLSGETAKGDYPVEAVTMMHE
TCLLAEVAIPYVNAFDELRKLAPVPCPTTETCAMAAVSASLEQNAGAILVLT
TSGTTARLVSKYRPVCPIIMVTRNEMAARYSHLYRGVYPFYFPEQKPDFKTE
PWQEDVDRRLKWGIMNAIKLGVLSKGDPVICVQGWRGGMGHTNTLRIVPA
QEDLGLDQDA

Spot 56 (2):
>0i|311323177| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSEKAQLIASAPARVQPDPVHRHPKRQAIGRLFAIAATASIVLYGLPQVGYEP
TAVFEDESELCLTPACVHAASEILYNLSPQYKELDPCDNFEELVCGGWRDRH
DLRADQGDAFTGTIMSENSQRLLRHILEAPYPKDSQHSYFSPMQLKTVAKSA
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DEENFDKMKAAYDACLDEDKIKSIGAEPLIKLLDEIKNAYPAAATDSGHSIK
DAILLLAKYGVTGLVAAGTGADDTDPDTVVVSISAPYSFGLPAKERYEDEKL
VEQYRKVAIEVLGALYPGQNKNSFSGIIDLEKKLAAASPSEEDREDVTKYYN
PMLIDEAAAIAPEIELKAFLAGQAPKDSKIERVIVMTPKYFKDLSAILAATPAD
VLQSYFMWKAVQSFSSYVDADAVKPYRRFVNVLSGKDPDSAPERWRTCVN
HVDGGLGWILSRFFVEKAFSAEAKKFGDTIITDIKTEFAKKLNAAEWMDDNT
TKKAVEKVHNIVQKIGYPTKSPDIMDPPTLESHYESVNVSSDAFFANALAMR
RFSVKDEWSALGKPVDRDQWGMTVPTVNAYYNPPGNEIVFPAGIMQFPVFD
VNVPAYMSYGAFGSVAGHELSHAFDSTGRHYDQNGNYTDWWSKDTIDAFK
KKTDCFVDQYSNFTVSGPDDKPLHVNGRLTLGENIADAGGLSASFQAWKRR
SGETPNKDLPGLDHFTQEQMFFVSYSNWWCGKTRKDTEINRIYTDPHAPKW
ARILGTMANSREFRESFKCKVKEPTCQLW

Spot 56 (3):
>0i|311320690| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGIYNKLADDINEVDIIIAGGGTAGCIVAGRLAEEDPSLSILVIEGGANNKDV
AHIVNPVFYLQNLLPTTKTALFYKSNKAKQLADRESIVPSGGTLGGGSSINFM
MYTRAQRSDFDSWNTPGWSANEMWPFLKKLETYHGPGKKEDHGYDGPIHI
SDGGYRAKAAEDDFIRTAGEMGIREIEDLQNLENNDGLQRWLRYVSPDGKR
QDTAHRYLHPKLENEQKYSNLHVLVESKVVRVLFDDKKRACGVEYTPNPEF
QATIGLSMHPVKTVKARKLVVVTCGACGTPPVLERSGVGPKDVLDRAGVPV
VEDLPGVGKDYQDHHLVLYPYKTSLDTTQTIDAVLSGRADVPGMLARKDP
MLGWNAIDICSKLRPTAPEVAALGPEFQGAWDRDFADNPNRPLMLCGVVSC
FLGDPASIPEGQYVTSGMYTAYPYSRGHMHITGPKHDDPLDFDVGFFTDKD
DIDLKKQMWAYKKQREILRRTNYFRGELAAGHPKFAKSSPAAVQEEVSGPL
PKDAKNIVYSEEDDRAIEQWIRENVQTTWHSLGTCKMAEREKDGVVDSKLN
VYGVTGLKIADLSIPPENVGGNTNNTALVIGEKAADIIINELRGGAGTP

Spot 57 (1):
>0i|311322599| hypothetical protein [Pyrenophora teres f. teres 0-1]

MLRQHMIRSLQRPAHRAALNGCRAFTASARRPADVELTIDGKKVSIEAGSAL
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IQACDKAGVTIPRYCYHEKLMIAGSCRMCLVEVERAPKPVASCAWPVQPGM
VVKTDSPLVHKAREGIMEFLLANHPLDCPICDQGGECDLQDQSMRYGADRG
RFHELEGKRAVEDKNVGPLVKTSMNRCIHCTRCVRFSNDIAGAPEFGSFGRG
NDLEIGTYLETALDTELSGNVIDLCPVGALTSKPYAFKARPWELYKTETIDVL
DGLGSNIRVDSRGIQVMRVIPRLNDDVNEEWINDKTRFACDALSTQRLVNPL
VRVDEQFQPATWEQALVEIGNAYKKIAPKGNEFKVIAGHLVETEALVAMKD
LANKLGSENLALDQPGGSEPIAHGIDVRSNYSFNSKIYGVEDADVMLIIGSNP
RWEAAVLNARIRKQWLRTDLEIGYVGQDFESTFEYEKLGDNANDVKSALSG
EFGKKLASAKKPMIIVGSGVTEHPDAKSIYEQVGAFVEKNKANFQTEEWNG
FNILQRTASRTGAYEVGFTVPSTEVAQTKPKFVWLLGADEINETDIPKDAFV
VYQGHHGDRGAQFADVVLPGAAYTEKSVTYVNTEGRVQMTRAAVGLPGA
SREDWKIVRAASEYLGAELPYDDVEALRDRMEEISPALRSYDLVEPASLPSLS
KVQLVDQNQGAQATGQVLKNPIENFFFTDAISRNSPTMARCSAAKAQGNPQ
TNFMAPGEPYPQVGYGPQVAAAANV

Spot 57 (2):

>0i|187979835] NADH-ubiquinone oxidoreductase 75 kDa subunit, mitochondrial
precursor [P. tritici-repentis]

MNGKKVSIEAGSALIQACDKAGVTIPRYCYHEKLMIAGSCRMCLVEVERAP
KPVASCAWPVQPGMVVKTDSPLVHKAREGIMEFLLANHPLDCPICDQGGEC
DLQDQSMRYGADRGRFHELEGKRAVEDKNVGPLVKTSMNRCIHCTRCVRF
SNDIAGAPEFGSFGRGNDLEIGTYLETALDTELSGNVIDLCPVGALTSKPYAF
KARPWELYKTETIDVLDGLGSNIRVDSRGIQVMRVIPRLNDDVNEEWINDKT
RFACDALSTQRLVNPLVRVDEQFQPATWEQALVEIGNAYKKIAPKGNEFKV
VAGHLVETEALVAMKDLANKLGSDNLALDQPGGSEPIAHGIDVRSNYSFNS
KIYGVEDADVMLIIGSNPRWEAAVLNARIRKQWLRTDLEIGYVGQDFESTFE
YEKLGDNANDVKSALSGEFGKKLASAKKPMIIVGSGVTEHPDAKSIYEQVG
AFVEKNKANFQTEEWNGYNILQRTASRTGAYEVGFTVPSTEVAQTKPKFVW
LLGADEINETDIPKDAFVVYQGHHGDRGAQFADVVLPGAAYTEKSVTYVNT
EGRVQMTRAAVGLPGASREDWKIVRAASEYLGAELPYDDVEALRDRMEEIS
PALRSYDLVEPASLPSLSKVQLVDQNQGAQATGQVLKNPIENFFFTDAISRNS
PTMARCSAAKAQGNPQTNFMAPGEPYPQVGYGPQVAAAANV

99



Spot 59 (1):
>0i|311325385| hypothetical protein [Pyrenophora teres f. teres 0-1]

MANALDHLNSGRTRIEWLSQLNTEYTPAKQYRRTSIICTIGPKTNSAEKINSL
RKVGLNVVRMNFSHGSYEYHQSVIDNAREAERTQPGRPLAIALDTKGPEIRT
GNTVDDADIPIKAGAVINITTDEKYATACDDKNMYVDYKNITKVIAPGRTIY
VDDGVLSFEVLEVTDEKTLKCKCVNNGKISSRKGVNLPKTDIDLPPLSEKDK
ADLRFGVKNKVDMVFASFIRRGSDITAIREVLGEEGKDIQIAKVENQQGVN
NFDEILRETDGVMVARGDLGIEIPPSQVFIAQKMMITKCNIAGKPAICATQML
ESMTYNPRPTRAEVSDVGNAVLDGADCVMLSGETAKGDYPVEAVTMMHE
TCLLAEVAIPYVNAFDELRKLAPVPCPTTETCAMAAVSASLEQNAGAILVLT
TSGTTARLVSKYRPVCPIIMVTRNEMAARYSHLYRGVYPFYFPEQKPDFKTE
PWQEDVDRRLKWGIMNAIKLGVLSKGDPVICVQGWRGGMGHTNTLRIVPA
QEDLGLDQDA

Spot 59 (2):
>0i|311329308| hypothetical protein [Pyrenophora teres f. teres 0-1]

MRSLLTLGAALGLPLLASAACPDYTDYSNTTHEPFSSGKYKLSYQRPSKECR
TFKSQGVEDTITRMKKVIKDPDLFRLFENTYPNTLDTTIRWKGYAADNKAEE
LTLVTTGDIKAMWLRDSSNQMQSY LPLLKASNDPNSIASLFRGVINLQARYL
LTSPYCNSFQPPAESGLAPEFNQYGVGDDVFPKFSNTSVFECKYELDSLAAFL
QVSADYYNATGDVEFFGKFKWAQAVEAVLNVADDMMEPTYGPDGAVLKS
PYTFERGTNRGSETFWNLGIGNPVANGTGLIRSGFRPSDDVTFYQLFIPANM
MFSSFLGMTAKIMSKLSNVPKSAALAKKMSALSESLHHAIETHGTVQHETFG
KVYAYEIDGFGGRNIMDDANLPSLLGAPFYKYAVNPETYHNTRRLVLSAGN
PYYMRGPVISAVGGPHTGLGKAWPMASIVRILTSDNDDEIVKELAQIVSSTN
RLGLIHESINSFDQTDFSRQWFSWANGMFGQMILDLEARKPALLATSFQ

Spot 60:
>0i|311318794| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSTSIDSETLKQYLADSPPTVVPLTIKPHFDALSNKEQLYTHHLSVACFAGTR
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IVLRQCSPESEYIYDFIIALHKHTKGDYAALAKDTGLSKEEIAEYLNYAAQFL
GNLGNYKSFGDSKFVPRLEPRQLKALATSSKDILAIYQKFKDTIYAGNDVGK
LHLGYPSAGHISTYYPDSPDITREQISTVSDFLESKGLLPENTRIKKTKGGYEV
LIASALDNPSAEQRDLKESEWTMGNGEKVKLVFGDYSKEMDTIAHHIEKAK
EYAANDHQIEMMEEY SKSFRTGSLQAYKKSQKAWVQDKGPLVESDIGFIET
YRDPHGIRGEWEGFVAMVNKERTRAFGKLVETAPQY IPLLPWDKSFEKDKF
LSPDFTSLEVLTFAGSGIPAGINIPNYDDIRQNFGFKNVSLGNILSAKAPNESVP
FIKEGDLATYQKYRDPAFEVQVGLHELLGHGCGKLLQETEPGVFNFDKEKPP
VSPLSGQPIKTWYKPGQTWGSTFGTIAASYEECRAECVAMALSCEFPILQLFG
FGNGEVDMNGEAGDVLYTAYLQMARAGVAALEFWDPKSRKWGQAHMQA
RFSILRTFLNAGVEFCQLEWEKEDLSDLTIRLERDRILDLGRPAVDDYLQKLH
IYKATADVTAAKKMYDEITSVEPFYENKVRPAVLTKKTPRKVFVQANTVEK
DGQVKLVEYDATNEGMIQSCVDREYV

Spot 62 (1):
>0i|311320690| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGIYNKLADDINEVDIIHAGGGTAGCIVAGRLAEEDPSLSILVIEGGANNKDV
AHIVNPVFYLQNLLPTTKTALFYKSNKAKQLADRESIVPSGGTLGGGSSINFM
MYTRAQRSDFDSWNTPGWSANEMWPFLKKLETYHGPGKKEDHGYDGPIHI
SDGGYRAKAAEDDFIRTAGEMGIREIEDLQNLENNDGLQRWLRYVSPDGKR
QDTAHRYLHPKLENEQKYSNLHVLVESKVVRVLFDDKKRACGVEY TPNPEF
QATIGLSMHPVKTVKARKLVVVTCGACGTPPVLERSGVGPKDVLDRAGVPV
VEDLPGVGKDYQDHHLVLYPYKTSLDTTQTIDAVLSGRADVPGMLARKDP
MLGWNAIDICSKLRPTAPEVAALGPEFQGAWDRDFADNPNRPLMLCGVVSC
FLGDPASIPEGQYVTSGMYTAYPYSRGHMHITGPKHDDPLDFDVGFFTDKD
DIDLKKQMWAYKKQREILRRTNYFRGELAAGHPKFAKSSPAAVQEEVSGPL
PKDAKNIVYSEEDDRAIEQWIRENVQTTWHSLGTCKMAEREKDGVVDSKLN
VYGVTGLKIADLSIPPENVGGNTNNTALVIGEKAADIIINELRGGAGTP

Spot 62 (2):

>0i|311323177| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MSEKAQLIASAPARVQPDPVHRHPKRQAIGRLFAIAATASIVLYGLPQVGYEP
TAVFEDESELCLTPACVHAASEILYNLSPQYKELDPCDNFEELVCGGWRDRH
DLRADQGDAFTGTIMSENSQRLLRHILEAPYPKDSQHSYFSPMQLKTVAKSA
DEENFDKMKAAYDACLDEDKIKSIGAEPLIKLLDEIKNAYPAAATDSGHSIK
DAILLLAKYGVTGLVAAGTGADDTDPDTVVVSISAPYSFGLPAKERYEDEKL
VEQYRKVAIEVLGALYPGQNKNSFSGIIDLEKKLAAASPSEEDREDVTKYYN
PMLIDEAAAIAPEIELKAFLAGQAPKDSKIERVIVMTPKYFKDLSAILAATPAD
VLQSYFMWKAVQSFSSYVDADAVKPYRRFVNVLSGKDPDSAPERWRTCVN
HVDGGLGWILSRFFVEKAFSAEAKKFGDTIITDIKTEFAKKLNAAEWMDDNT
TKKAVEKVHNIVQKIGYPTKSPDIMDPPTLESHYESVNVSSDAFFANALAMR
RFSVKDEWSALGKPVYDRDQWGMTVPTVNAYYNPPGNEIVFPAGIMQFPVFD
VNVPAYMSYGAFGSVAGHELSHAFDSTGRHYDQNGNY TDWWSKDTIDAFK
KKTDCFVDQYSNFTVSGPDDKPLHVNGRLTLGENIADAGGLSASFQAWKRR
SGETPNKDLPGLDHFTQEQMFFVSYSNWWCGKTRKDTEINRIYTDPHAPKW
ARILGTMANSREFRESFKCKVKEPTCQLW

Spot 63 (1):
>0i|311323556| hypothetical protein [Pyrenophora teres f. teres 0-1]

MARSSRSSSSRSTWSIALYLLLVLVGGLMLAKTAHAKEQEPLKEDSNAVSGP
VIGIDLGTTYSCVGIMKNGKVEIITNDQGNRITPSWVAFTDDERLVGDAAKN
QFASNPERTIFDIKRLIGQKFKDKSVQNDIKHFPFKVINKNGQPNVGVEVHGQ
QKTFTPEEISAMVLGKMKEVAESYLGEPVKNAVVTVPAYFNDAQRAATKD
AGTIAGLNVLRVVNEPTAAALAYGLDKTDQKERQVLVYDLGGGTFDVSILTI
EEGVFEVQSTAGDTHLGGEDFDNRVINYFAKKYNKENDVDITKDAKTMGK
LKREVEKAKRTLSSQKTTKIEIESFHKGKDFSETLTRAKFEELNNDLFKKTLK
PVEQVLKDAKMKKSDIDDIVLVGGSTRIPKVQAMLEEFFGKKARKDVNPDE
AVAYGAAVQGGVLSGDAAAESLILMDVNPLTLGIETTGGVMTHLIKRGTTIP
TKKSQIFSTAADNQPVVLIQVFEGERSMTKDNNQLGKFELTNIPPAPRGVPQI
EVTFELDANGILKVSAIDKGTGKGESITITNDKGRLSKEDIDRMVEEAEKYAE
EDKAHKERIESRNKLENYAYSLRNQLKDEEGLGGKIEDDDKESLLEAVKETQ
DWLQSNADEAQAEDFDEQFQKLSDVAYPITSKLYGSSGGPGGDDDAPEDHD
EL
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Spot 63 (2):
>0i|311333512| hypothetical protein [Pyrenophora teres f. teres 0-1]

MRDFILASALTASALFAGHAEAVAANPLPAPTKIVWGNSGCFSFAPSGSFDLP
QSKLLSDAADRTMKSITTLKWVPQAVEAPVREFEPFPGATTKASRRKNRRQ
YNAAPAGNCTGSVKNVRITVANLNADLQHGVGESYTLNLKDGSDTLFITSQ
TVYGALHALTTLQQIVISDGTGKLIIEQPVSIVDAPLYPVRGIMIDTGRNFISK
AKIEEQLNAMALSKLNVLHWHLVDSQSWPVEVKQYPKMTEDAYSANEMFT
QDTLKEIVSYAAARGIRVIPEIDMPGHASSGWTQIDESIVTCEDSWWSNDEW
PKHTAVQPNPGQLDILNNKTYEVTGQVYKEMTSIFPDNWFHIGGDELFANC
NNFSAAALAFFNSGKSMGDLY QVWVDRAIPNFRGIANKTFVMWEDVKISAD
VAATGNVPKDIILQAWNNGLDHISNLTAQGYRVIVSSSDFMYLDCGYGGWV
GNDPRYNVMVNPNANDTTIFNFNWGGGGGSWCAPYKTWQRIYDYDFTFN
MTDAQKALIQGAIAPLWSEQVDDAVVSQKMWPRAAALAELVWSGNRDAN
GKKRTTELTQRILNFREYLVASGVSASPLMPKYCLQHPHECDLYLNQTALW
T

Spot 70 (1):
>0i|311321040| hypothetical protein [Pyrenophora teres f. teres 0-1]

MLRNISRSVARQSRSSRIANRAPQFLRPLSTSVCRMSSSTLKAVEPPVSAALP
GDSFQLLPEAAKAGQAEDALFEEQVQAVKDWWASPRYKGIKRPYSAEDVV
SKRGSLQQSYPSSLMARKLFNLLEERAAKGEPVHTMGAIDPIQMSQQAANQ
EVLYVSGWACSSVLTTTNEVSADFGDYPYNTVPNQVQRLFKAQQLHDRKN
WDNRRKMSAEERAKTPYLDYMRPIIADGDTGHGGLSAVIKLAKLFAENGAA
GVHFEDQLHGGKKCGHLAGKVLVPVGDHINRLVAARFQWDMMGCENLVI
ARTDSESGKLISSAVDVRDHEFIKGVTEDTEPLAETLQNMEAAGAPGKEIDQ
YEAAWVKKHKLVTFDEAVVQHLEKESASQSTIDSYLAEVKQNPDYSLLKRR
NVAEKYTKTPVYFNWDVPRTREGFYHYKAGVAAATKRGKEYAPYADLLW
VETGDPNVQEAAKFAGEIRAVHPGKKFVYNLSPSFNWMGQGFSEEALKSFV
WDLAKHGFVFQLISLAGIHSTATITCELSRAFKDEGMLAYVKLVQSREKELG
CDVLTHQKWSGAGYIDGILGAIQSGSSGSKSMGEGNTETGF

Spot 70 (2):
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>0i|311320708| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVTQTVNKTNLHPSGVAPNVEHTEIEESLHDKAHIDYDRVAIIANPSVAALY
EDALVYETGSAITASGALSAYSGAKTGRSPSDKRIVEEDSSKNDVWWGPVN
KPMKTDVWRINRERAIDYLNTRKRIYVVDGFAGWDVRYRIRVRVVCARAY
HALFMRNMLIRPSKEELEHFKPDYTIYNAGAFPANRYTSGMTSSTSVALNFA
DKEMVILGTEYAGEMKKGIFTVLYYEMPVKHNVLTLHSSANEGQNGDVTV
FFGLSGTGKTTLSADPKRALIGDDEHCWSDTGIFNIEGGCYAKCIGLSAEKEP
DIFGAIRFGSILENVVFDPVTRQVDYDDDTLTENTRCAYPIEYIENTKIPCISDN
HPKNIVLLTCDARGVLPPISKLSPEQTMYHFISGYTSKMAGTEQGVTEPQATF
SSCFAQPFLALHPMRY AKMLAEKIKEHNANAWLLNTGWVGAGATTGGKRC
PLKYTRAILDAIHSGELAKVEYETYETFGLSVPKTCPNVPDELLNPAKSWNG
TADFKGEVEKLGKLFMENFKKYEDQATKDVLESGPHVCCCPKH

Spot 72 (1):
>0i|311316310| hypothetical protein [Pyrenophora teres f. teres 0-1]

MKYATVCATLFAALAGASDVKQLKTDNFKSFIEENDLVLAEFFAPWCGHCK
ALAPEYETAATTLKEKDIALVKVDCTEEQDLCQEYGVDGYPTLKVFRGLENI
SPYGGQRKADSLISYMTKQALPAVSEITKDTLEEFKTADKVVLVAYFAADD
KASNETFTSVANGLRDNYLFGATNDAALAKAEGVKQPGLVLYKSFDDGKD
VFKEKFEADAIRDFAKVASTPLIGEVGPETYAGYMAAGLPLAYIFAETQEER
DEFAKVLKPLALKHKGKINFATIDAKSFGQHAGNLNLKVGTWPAFAIQATE
KNEKFPYDQEAKITEKDIGKFVDQYLAGKLEPSIKSEPVPEKNDGPVTTIVAH
NYKEVVLDNDKDVLVEFYAPWCGHCKALAPKYEELGQLYQTPEFSKLVTIA
KVDATANDVPDEIQGFPTIKLFAAGKKDAPVDYSGSRTIADLIEFVKENGSH
KVSVVYTGSDEGMADKLAHQAPAATEKDANSATDDTEKDDAASEATESVK
SGAAAATDAAKDAASEASASASSVKDEL

Spot 72 (2):
>0i|311323030| hypothetical protein [Pyrenophora teres f. teres 0-1]

MKHAATYKNVAEVVADPSINTLAKRASAQDIATDLVKATIPNATFRLVSDS
YVSDNGVAHFYFKQTANGLDIDTADFNVNIGRDGNVFSFGNSFYKGDIPAPP
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SLTKRDGSEPVAALKSAVHVLALPVSAQSATAEPKDATETYAIKKTTGTVSE
PEARLVYLVDDQGKLALTWRVETDIMSNWLLSYVDVKDGSKVHAVVDY'S
ADATYNVYPWGINDPTEGERQLVTDGFYPPASEFGWHSDGETTFKTTRGNN
GIAHTNWDNKMSGFLDLPRPTSEDLNFDYPFSLNQTDFHDYGNASITQLFYT
SNKYHDLLHTLGFNEKAGNFEINNNGAGGVGQDFVYLNAQDGERFNNANF
ATPPDGSPARMRMY IWNQTTPFRDCSFEAGVVIHEYTHGLSNRLTGGPANSG
CLSMLESGGMGEGWSDFFATAIRLKPSDTRAKDYTMGEWISGSEFGIRNYK
YSTNLEVNPQVYTDVDQYTRVHPIGNIWASMLYEVLWNLIDKYGKNDDWL
PEFNSAGVPKDGKYLSMKLVLDGMALQPCNPTFVSARDAIVDADKALTGG
ANLCEIWSGFAKRGLGEKAVYSTSGRTNNFDIPAGICNNSTISSQARRVKLPL
SV

Spot 73 (1):
>0i|311320690| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGIYNKLADDINEVDIIAGGGTAGCIVAGRLAEEDPSLSILVIEGGANNKDV
AHIVNPVFYLQNLLPTTKTALFYKSNKAKQLADRESIVPSGGTLGGGSSINFM
MYTRAQRSDFDSWNTPGWSANEMWPFLKKLETYHGPGKKEDHGYDGPIHI
SDGGYRAKAAEDDFIRTAGEMGIREIEDLQNLENNDGLQRWLRYVSPDGKR
QDTAHRYLHPKLENEQKYSNLHVLVESKVVRVLFDDKKRACGVEYTPNPEF
QATIGLSMHPVKTVKARKLVVVTCGACGTPPVLERSGVGPKDVLDRAGVPV
VEDLPGVGKDYQDHHLVLYPYKTSLDTTQTIDAVLSGRADVPGMLARKDP
MLGWNAIDICSKLRPTAPEVAALGPEFQGAWDRDFADNPNRPLMLCGVVSC
FLGDPASIPEGQYVTSGMYTAYPYSRGHMHITGPKHDDPLDFDVGFFTDKD
DIDLKKQMWAYKKQREILRRTNYFRGELAAGHPKFAKSSPAAVQEEVSGPL
PKDAKNIVYSEEDDRAIEQWIRENVQTTWHSLGTCKMAEREKDGVVDSKLN
VYGVTGLKIADLSIPPENVGGNTNNTALVIGEKAADIIINELRGGAGTP

Spot 73 (2):
>0i|311320672| hypothetical protein [Pyrenophora teres f. teres 0-1]

MEAIKGTVNSALEKLNIGGGAQGTPAKEPSEEHLNELKSKYQKAGQEQVFA
FYDKLSAAEKATLYEQLSNFNPEYINEITERALHPAQSEATETKLEPLPEDAT
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SSVLDSSQGDLDQWYTSGLELIAENKVAVVLMAGGQGTRLGSSAPKGCFDI
GLPSKKSLFQLQGERIRKAEMLAAKKHNKDSVTIPWYVMTSGPTRGPTADFF
AKHNYFGLKKENVVIFEQGVLPCISNEGKILLESKLKVAVAPDGNGGLYQAL
IQSGVVADMGKRGIQHIHAYCVDNCLVKVADPVFIGFSASKNVDIATKVVR
KRNAKESVGLILQKNGKPDVVEYSEISTEDAEAKDSKDSELLKFRAANIVNH
YYSYKFLESIPEWAKKLPHHVARKKIPFVNTETGETVKPEKPNGIKLEQFVFD
CFPFLTLEKFACMEVKREDEFSPLKNARGTGEDDPDTSKQDIMTQGKKWVQ
AAGATVVSDDPKDGIEVSPLISYGGEGLDFLKTRTVKAPAVIESED

Spot 75:
>0i|311328404| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDEVYEGAIGIDLGTTYSCVANYEGTNVEIANEQGSFTTPSFVSFTSDERLI
GEAAKNQAAMNPENTVFDVKRLIGRRFEDETVTKDIKSWPFKVVDQNGSPL
VEVEYLGEKKQFSPQEISAMVLVKMKEVAETKLGMKVEKAVITVPAYFNDN
QRQATKDAGAIAGLNVLRIINEPTAAAIAYGLGSGKSDKERNVLIYDLGGGT
FDVSLLHIQGGVFTVKATAGDTHLGGSDFDTALLDHFRKEFTKKY SKEHLM
DSMLHDIAWNCLAHESYHNPSFDAAFPTRDAFVSAFDSLGFEFCPGLLDVVA
SDDPPTLDWFKSVGLDIFADKDQIPHKSWGIYMHFYVKPEREALTYVGSATA
AAFGIRARLKDYRTLHAMSQTILDAIRNGYTLDHTVILGHCPIPPPSRQPILRG
VCLSTETAFHAIFWPMRSKDKEYGHLGDQQLWDPEDLSYGGLCTHSPLLES
LDGLELTAEELDIIAETRRRRKNELLAKWCRDDNIKQRANPTPEFRAKRRAIN
KARYKTRKRKRDADVANKAHYYISGDARALRRLRTACERAKRTLSNATQT
TVEIDSLFDGEDFNANITRARFEDLNQKAFVGTLDPVAQVLKDANIAKDKVD
EIVLVGGSTRIPKIQKLLSDYFNGKKLEKSINPDEAVAYGAAVQAGILSGKAT
SAETADLLLLDVVPLSLGVAMEGNIFAPVVPRGQTVPTIKKRTFTTVADNQQ
TVQFPVYQGERVDCENNTSLGEFTLAPLPPLRAGEAVLEVVFEVDVNGILKV
TATEKSTGRSANITISNAVGKLSSSDIETMINDAQKFKTSDEAFSKKFESRQQL
ESYISRVEEMVSDPTTSIRLKRGQKEKIESALSDAMAQLEIEDAPADDLKKKE
LALKRVVTKAFSTR

Spot 76:

>0i|311332744| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MTIPDEVDIIVCGGGSCGCVVAGRLANLDHNLQVLLIEAGENNLNNPWVFRP
GIYPRNMKLDSKTATFYYSRPSEWLDGRRAVVPVAHILGGGSSINFMMYTR
ASASDYDDFQAKGWTTKELIPLMKKHETYQRSCNNRDIHGFEGPIKVSFGNY
TYPIKEDFLRATESQGIPTTDDLQDLVTGHGAEHWLKWINRDTGRRSDSAHG
YIHSTRAVHQNLHLLTSNKVEKVILEGDRAVGVKVVPTKPIHPSQQSSRIIRA
RKQIVSGGTLSSPLILQRSGIGDPEKLRKAGVKPLVDLPGVGLNFQDHYLTF
APYRAKPGTESFDDFVRGDPKVQEKVFNQWELNGTGPLATNGIEAGVKIRPT
EEELKMMDSWPCPEFRSGWDSYFKDKPDKPVMHY SVIAGFFGDHMQLPPG
NYFTMFHFLEYPFSRGSTHITSPNPYDAPDFDAGFMNDKRDMAPMVWGY IK
SRETARRMGAYAGEVHHMHPYYSFDSPARARDMDLATTNAYALPGNITAGI
QHGSWTMPLEKGRAPQPNFLSSNKQDIMDDIHYSSEDIKHIEDWTKRHVETT
WHSLGTCSMAPRNGNSIVKHGVLDERLNVHGVKGLKVADLSICPDNVGCN
TYSTALLIGEKCAVLTGEDLGYSGSALDMKVPTYHAPREVVGLSRL

Spot 77:
>0i|311324557| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGEDKITLGRYMWERIHQIGVDTVFGVPGDFNLQFLDSIYLTPGLRFITNQNE
LNGAYAADGYSRIKNAPGCLVTTHGVGELSALNGIAGSMSENVKVVHVVG
QTTRTMQKAKMMIHHSIGAKPNHQVYNKASEGLRVAAAELWDIESAPKEID
RVLRECVIQSGPVYIFLPLDLSAEMVDASLLKEKIDLEPKVDKTAQDAAVKAI
VAAVAEAKQPTIVVDALVHRFGASEEAKQLVKALNVPFFSAAMGKGIVDET
DEQFVGVWNGEVSSPGVKEVAKQADLVITLGYIPADTNSAGFSRPLEDGTTI
HINPHDVIVKGKSYSSTPIKSLLAALSKVLPSTPQHKIPKPILPGPRTPLDANAA
HLTQSALWPAIEAFIRPGDVVVSETGTSNTGICDITFPTDIRLVTQIYYGSIGFA
TAATLGVDVARRELEEGGNKAGRTILLTGDGSMALTIQEIGTMIKNKCKSIIF
VLNNDGYTVERLIWGARQPYNDIVPHNYSHLLPLYSHPNPEASFHRATTKEE
LRAILEKPQLQQPENVQLVELVLDKMDTSWKLGTVLAWRSEEHKEYLTREG
FVDTYGGWGLDGKAGGNVKWS

Spot 79 (1):
>0i|311316977| hypothetical protein [Pyrenophora teres f. teres 0-1]
MSLSHLHPSNLPVRVSSESCPVAPGHPQSTGTSSCGWLAPPPCTLDPLKSTIA
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LGRLSESPAIFLNHAPNRRVAFNSTSFFCCFCLCFCFFSNSSYEYMLNFARQTL
KRVPSFQELLQGTMGSAKEEISVDVLVIGAGPTGLGAAKRLNQIDGPSWLIV
DSNETPGGLASTDVTPEGFLYDVGGHVIFSHYKYFDDCIDEALPNDDDWFTH
QRISYVRCKRQWVPYPFQNNLSMLGKDDQAKCMEGLIDAALESRVANTKP
KDFDEWIVRQLGVGIADLFMRPYNFKVWAVPTTKMQCEWLGERVAAPNVK
GVMHNIIHNKVAGNWGPNATFRFPAKDGTGGIWIAVAKTLPESKTRYGDHA
KVTKVDADGHKVHLKDGTVVNYKKLINTMAVDALVETMGDKELIDLSKGL
FYSTTHVIGVGLRGERPERIGDKCWLYFPEDDCPFYRATIFSNYSPYNQPQKD
VKLATQQLADGSKPSSTEPQEGPYWSIMLEVSESSMKPVDEKNMLKDCIQG
LINTEMIKPDDEIVSTYHRRFDHGYPTPSLEREGVLKQLLPALQAKDILSRGR
FGSWRYEVGNQDHSFMLGVEAVDHVVNGAVELTLNHPDFVNGRKNEERRL
KDGAQIFAKPSLALRNKGVD

Spot 79 (2):
>0i|311332959| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSTEASTSDAVLKEILEGLKALRAENSSLAASVDKINGRVNMLAGIKQIKDE
AASEAANGALSKDKASEVQREKTVEAVSEQYEQPPESADAPPRRTSVSKFSK
IILTSYPGQAGVDPLPMEWGAKDPAVRGPVVVSRHPNTIRRRNAIGAHGGSY
SIYNALAVASKNLDITHKPDFTNTEPAAKIGPFPQWSDGKKIVAMDPYGHLA
PWLYKETMDKDDVEIRPTIAITRAHMKLPELEESVRKGRLVPDGKICINETGE
VAVTKVAVEPVWYLPGVAERFNIDEGTLRRTLFEETGGSYPELITRHDIKLFL
PPIGGLTVYIFGDPAKMSDPSSRLALRVHDECNGSDVFGSDICTCRPYLTFGIE
EAVKEAQKGGSGVVIYFRKEGRALGEVTKYLVYNARKRGEDRASEYFKRTE
NIAGVKDMRFQALMPDILHWLGITKIDRMLSMSNMKHDAIVDQGIPIHERVP
IPDDMIPADSRVEIDAKIQAGYFTTGHVMSMDELANVKGRGWEDIDQWQPP
L

Spot 79 (3):
>0i|311321818| hypothetical protein [Pyrenophora teres f. teres 0-1]

MNRASNDTQKVKLTGEQVADHSNADSCWVIVHGRAYDVTDFLPEHPGGSK
IILKYAGKDATEAYEPIHPPDTLDKYLDKSKHLGEVDMNTVQEEAKEVDPDE
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EERQKRIERMPILEQCYNLMDFEAVARNVMKKTAWAYYSSGADDEIASPQE
TFAFHKIWFRPRVLIDVEKVDMSTTMLGTKCDIPFYVTATALGKLGNPEGEV
ILTRGAHKHKVIQMIPTLASCSFDEIVDEAKDGQVQWLQLYVNKDRQVTKRI
VQHAEKRGCKGLFITVDAPQLGRREKDMRSKFDDVGSNVQSTGGDNVDRS
QGAARAISSFIDPSLSWKDIPWFRSITKMPIILKGVQCVEDVIRAVEVGVDGV
VLSNHGGRQLDFARSGVEVLAEVMPVLRARGWQDRIEVYIDGGVRRATDII
KAVALGAKGVGIGRPFLYAMSAYGLPGVDRAMQLLKDEMEMNMRLIGASS
IADLNPSMLDTRGLSMHTAPVPHDTLGLNVYDPLVGPQEKVIREKSRL

Spot 84:
>0i|311329933| hypothetical protein [Pyrenophora teres f. teres 0-1]

MADALKAEGNKLFAEKKFAESIEKFSQAIELDPSNHVLYSNRSGAYASLKD
WQKALEDANKVTEIKPDWAKGWGRKGTALHGEGDLVGASDAFDQALKLD
PNNAQAKSGLEAVKRAIEAEANDDGAGLGGMFSDPNMIQKLAANPKTAAL
LGDAEFMAKLQQLQKNPNAAGQFMQDPRFLQVMSVLLGIDMSFGQGSGAG
GAGAAASKEAEEDVEMPDARPAPEQPKKAPEPEPEPEPEQVEETEEDKAAK
KAKAEADELKKKGTEFYKKRQFDEAIEHY TKAWELHKDIAYKTNLGAAKF
EKGDYEGCIQACNEAVEYGREILADFKIIAKAFARIGTAYEKMGDLNNAITY
YQKAQTEHRTPEVLAKLRAAEKAKIKKDREAY INPEEAEKARELGNAKFKE
SDWPAAVEAYSEMIKRAPDDPRGYSNRAACFIKLLEFPSAVQDCDEAIKRDP
SFIRAYLRKAQAYFTMREYNKCINVCSEAMEHDKDGKNAREIQQQEAKALQ
AQYSAREGETEQETMERIQRDPEIVGILQDPVMQAILQQAKDDPAALQEHLK
NPSIRSKIQKLVHAGVIRMGR

Spot 85 (1):
>0i|311319944| hypothetical protein [Pyrenophora teres f. teres 0-1]

MASDLRSQEIKNPIDVAEYLFRRLQQVGVESIHGVPGDYNLVALDYIPKVGL
KWVGNCNELNAGYAADGYARIKGISALVTTFGVGELSAVNAIAGAYSEYVP
IVHIVGYPSTVSQKNGALLHHTLGNGDFTVFSRMSKEISCAVSMLNSQHEAA
MLIDNAIRECYLQSRPVYISLPSDMVTKKVDGDRLKTRLDLKYPPNNQEAED
YVVDVVLKSLHAAKNPVILVDACAIRHRALEETHKLVKKSGIPTFVAPMGK
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GAVDETLPNYGGVYAGDGSNAGVRERVESSDLILSIGAIKSDFNTAGFTIRMS
QLTTIDLHSFGCKVRYSEYPGVRMNGVLAKVTAKLGNLNIESGPNPNNNVPE
QESSSTEPTIKHAWFWPKLGQWLKKDDILITETGTSNFGVWETRFPEGVRAIS
QVLWGSIGYATGACQGAALAAKESNVKRTILFTGDGSFQLTAQEVSTMIRN
KLAPIFVICNKGYTIERLIHGWEDAYNDVQEWKYRDIPGVFGAEEGSVLTYR
VESKDEVEKLFKDEEFSSGETKKMRFVELVMPWDDAPAALKAVCEAAART
NATSAE

Spot 85 (2):
>0i|187979272| Pyruvate decarboxylase [P. tritici-repentis]

MASDLRSQEIKNPIDVAEYLFRRLQQVGVDSIHGVPGDYNLVALDYIPKVGL
KWVGNCNELNAGYAADGYARIKGIAALVTTFGVGELSAVNAIAGAYSEYVP
IVHIVGYPSTISQKNGALLHHTLGNGDFTVFSRMSKEISCAVSMLNSQHEAA
MLIDNAIRECYLQSRPVYISLPSDMVTKKVDGDRLKTPLDLKYPSNNPEAED
YVVDVVLKSLHAAKNPVILVDACAIRHRALEETHELVKKSGIPTFVAPMGK
GAVNETLPNYGGVYAGDGSNAGVRERVESSDLVLSIGAIKSDFNTAGFTIRM
SQLTTIDLHSFGCKVRYSEYPGVRMNGVLAKVTAKLGDLNIESGPNPNNNVP
EHESSSTESAIKHAWFWPKLGQWLKKDDILITETGTSNFGVWETRFPEGVRA
ISQVLWGSIGYATGACQGAALAAKESNVKRTILFTGDGSFQLTAQEVSTMIR
NKLAPIFVICNKGYTIERLIHGWEDPYNDVQEWKYKDIPAVFGAEEGSVLTY
RVETKDDVEKLFKDEEFSSGETKKMRFVELVMPWDDAPAALKAVCEAAAR
TNATTAE

Spot 87:
>0i|311320725| hypothetical protein [Pyrenophora teres f. teres 0-1]

MIFSRTIIALSLY TAALAAPTEKRGVAFNWGTEKVRGVNIGGWLVLEPWITPS
IFDKANANRAQKDIVDEYTLGQKLGSAAAGSILRSHWDSWVTWNDFNKIKQ
AGFNVVRIPIGSWAYDTFGAPYVSGANVYIDAAIDWSRSLGLKIIDLHGAPG
SQNGFDNSGQKMPTPQWQKGDTVKQTLQVLNTIQQKYAQASYQDVIVGIEL
LNEPALYNGLNLDVLKQFYRDGYGQTRSVSDTPVVLSDGFNNPNTWNGFLT
PSDNNAYNVVMDHHEYQVFDQTLLKMTPAQHTSYVCSNSGTWSGSDKWTI
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VGEWTSAMTDCAKYLNGYGIGARFDGTFPGSSKIGDCSWRNDLSKWPASY
KDDSRRY IEAQISAFENKAQGWVWWNFKTEGAAEWDALRLVDAGVFPSIT
NGKVNYKFGGSC

Spot 91:
>0i|311325425| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSGETFEFQAEISQLLGLIINTVYSNKEIFLRELISNASDALDKIRYEALSDPSK
LDSGKDLRIDIIPNKEAKTLTIQDSGIGMTKADLINNLGTIARSGTKQFMEALS
AGADISMIGQFGVGFYSAYLVADRVTVVSKNNDDEQYVWESSAGGTFKITE
DTEGEQIGRGTKIILHLKEEQMDYLNESKIKEVVKKHSEFISYPIYLHVLKETE
KEVEDEDAAEETTEGDEKKPKVEEVDDEEEEKKKEKKTKKVKESKIEEEEL
NKTKPIWTRNPQDITTEEYASFYKSLSNDWEDHLGVKHFSVEGQLEFRAILF
VPKRAPFDLFETKKTKNNIKLYVRRVFITDDATDLIPEWLSFVKGVVDSEDLP
LNLSRETLQOQNKIMKVIRKNIVKKTLELFNEIAEDREQFDKFYSAFGKNIKLGI
HEDSQNRASLAKLLRFNSTKSGEELTSLTDYVTRMPEHQKQMYYITGESLKA
VQKSPFLDTLKDKGFEVLFLVDPIDEYAMTQLKEFDGKKLVDITKDFELEES
EEEKKEREAEEKEFEGLAKSLKTVLGDKVEKVVVSHKLVGSPCAIRTGQFG
WSANMERIMKAQALRDTSMSSYMSSKKTFEISPKSAIIKELKRKVEADGEDD
RTVKSITLLLFETSLLVSGFTIDEPVQYAERIHKLVSLGLNVDEEVETEQEKGE
ASTEQTATAGESAMEEVD

Spot 92 (1):
>0i|311318079| hypothetical protein Pyrenophora teres f. teres 0-1]

MSLVSEAIWAASPTTTRGQATPLSSDPKGERIAYTSGKSVFLRSIDDPAVSTQ
YTQHTTQTTVARFSPSGFYVASGDVSGSVRVWDCVGEGATKGEYHIIAGRIN
DLAWDGDSQRIIAVGDGKERFGHCITADSGNSVGEISGHSSQINCVSIRQQRP
LRAATGSDDTSLVFYHGAPFKFNTSLRGQHNRFVFGTAFSPDGSVFASVGAD
KRIWLYDGKTGEAKTQIGEGVHTGSIFGISWAKDSTKFVTASADQTVRIWDP
EAGKAIQTWRMGEEGVASIPDQQVGVVWPAGRSDGLIVSVDLEGNLNYLV
DGNPNPTRVIRGHQKNITAAAIAGTTFATGSYEGRVLAWDTTTGLADKVEG
ASHSSYVAGITTSDSKNEAELHSVAWDDTLRSISVPDKIFTGEAHDLKFQPKG
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IAATSSIVLVPSSDAIAVYSKGVQVSSLSVKYTPTSIAAHGSTVAIGGDDKLV
HIYTLSGTELKESETVLRRATAPISALAFSPSGKKLAVGAGNGKIYAYETTAD
WKVITDRWSAHTARITCLAWDESEKFAASGSLDTNVMVWSTEDPGKRIKAL
NAHKDGVNGVAWEKANKVISAGGDASIKVWSVKA

Spot 92 (2):
>0i|187977966| WD repeat containing protein 2 [P. tritici-repentis]

MSLVSEAIWAASPTTTRGQATPLSSDPKGERIAYASGKSVFLRSIDDPAVSTQ
YTOQHTAQTTVARFSPSGFYVASGDVSGSVRVWDCVGEGATKGEYHIIAGRI
NDLAWDGDSQRIIAVGDGKERFGHCITADSGNSVGEISGHSSQINCVSIRQQR
PLRAATGSDDTSLVFYHGAPFKFNTSLRGQHNRFVFGTAFSPDGSVFASVGA
DKRIWLYDGKTGEAKTQIGEGVHTGSIFGISWAKDSTKFVTASADQTVRIWD
PEAGKAIQRWRMGEEGVASIPDQQVGVVWPAGRSDGLIVSVDLDGNLNYL
VDGNPNPTRVIRGHQKNITAAAIAGTTFATGSYEGRVLAWDTTTGLADRVE
GASHSSYVAGITTSDSKNEVELHSVAWDDTLRSISVPDKIFTGEAHDLKFQPK
AIAATSSIVLVPSSDAIAVY SKGAQVSSLSVKYTPTSIAAHGSTVAVGGDDKL
VHIYTLSGTELNESETVLRRATAPISALAFSPSGKKLAVGAGNGKIYAYETTA
DWKVITDRWSAHTARITCLAWDESENFAASGSLDTNVMVWSIEDPGKRIKA
LNAHKDGVNGVAWEKANKVISAGGDASIKVWSVKA

Spot 93:
>0i|311324041| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAFSRNLCSTASRNLRSRSSVLAKATRPIALRATLSTPFVSPSVAAPAFSTM
AALKSSVPQTLSKREYDPEIKDMANYIHNTAIDSELAYDTARWVFVDTLGCG
LEGLRFEQCRKILGPVVEGTTVPNGTKVPGTNYQLDPVNGAFNIGAMIRWLD
FNDCWLAAEWGHPSDNLGAILATADWITRTNKAGGNLGNGKIFKVRDILEA
MIRAHEIQGCMALENSFNKVGLDHVILVKLASTAVVSKMMGLSESQTRDAIS
QAFVDGQSMRTYRHSPNTMSRKSWAAGDACQTAVNLVLKVMKGEQGLPT
VLSAPTWGFYDVNFGGKPFQFQRGYGSYVMENVLFKVSYPAEFHSQTAVEA
AQRLNKKLKAMGKSAKDIESVVNRTHEACIRIIDKQFKPMENFADRDHCVQ
YMVSTMFVFNRLEATDYPDDSEAATSELVESLRQRISCVEDPQFTKDYHDPE
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KRTISNALTVTLKDGTVLDEEVVEAPLGHRLRREEAKPEILAKYKRHLGPHF
PAEHVDKLVALAQDSKSLDNMDIDEYVDLYVKN

Spot 95 (1):
>0i|311319652| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPPKQRKMAIVGSRAVGKSSLTVQFVDGHFVDSYYPTIENTFSKMIKY KN
QEFATEIIDTAGQDEYSILNSKHFIGIHGYMIVY SVASKQSFEMARIIRDKILNH
LAVEWVPLVIVGNKSDLRPEQRQVTPEDGRALAAEFKCAWTEASARYNEN
VQKAFELMVAEVERSQNPDHRRTQYDATQYGSKINTVQKSIGQKKKNKED
ATELLEEKKKLEAEKKEKDAEAAEKLAKLHAKAKSVGNYVYKDVPVSDNE
DNNAVQKTWAPEGRKAEFKADGIPHHGVLARLNGYDPERGTKIVGHRGYC
LTGYGVFLNQALINYGLEFLFSKGFTPNQPPFFMLRDQMAKTAQLSDFDEEL
YKVTESKDKPETDKY LIATSEQPISALHSEEWLHSDQLPIKYAGYSTNFRKEA
GSHGKDAWGIFRIHQFEKVEQFLLTHPEKSWEAFDEMLANSEEFYQSLGLPY
QVVAIVSGALNNAASMKRDLEAWFPVTGGGEYKELVSISNCTDYQTRELEIR
HGIKKLNATRKEYVHALNGTLCATERTLCCILENYQTPEGFTVPEVLRKYIPG
QPEFLPFVKEWKAPKDDKPLPDRTK

Spot 95 (2):
>0i|311321565| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVVNPNRQDVRRQYFTIDLAGRPKHASSLSYTVTFRASENEPWKWANEHFS
TSDGRLIYQSSEPLPQDLTYYLEGLPPFLDIAKEQSDTPNTLLWDLTYPIVAAS
GQTPGHSSEKLGKPTNLSRWFAEVRLWGPWLAPRQGKDRFQPDKEVILASF
ERHDGLHLVLLAVSGLNEVLTTLNHDGDGRVVMNSNNDSDKDGLVRIVAS
VGHNLEDAVAASMYYARKLIMAYEESTGQINEEEKALTDDFKPEWLENWY
DGLTYCTWNGLGQKLTEEKIFDALESLHKNEINISNLIIDDNWQSLNTEGGD
QFDNAWVEFEATKNGFPRGLKATVGDIRSKYQHIRHIAVWHAMFGYWGGI
APEGRIAKEYKTKVVQLKDGVSGGKIVVVTEEDVNRFYKDFYQFLSSCGVD
SVKTDAQFFLDELQDADDRRNLIKAYQDAWSIAQLRSFSARAISCMSQAPPII
FHSQLPSNKPRMLLRNSDDFFPEVPASHPWHIFCNAHNSILTQHLNILPDWD
MFQTSHDYAAFHAAGRCVSGGPIYITDVPGQHDVDLIAQMTGNTPRGDTVIL
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RPHTVGKSTTAYNAYDDTTLLKVSTYVGMAHSGVSILGVFNCTPKPVAELIG
LDAFPGAEKGTYVIRSHTDGQVSKPTSVATNASFVHLDLSVRGWEILSAFPL
LPFTLKREEGHDVQGPEDVQIAILGVVGKMTGAAAIVSSDAYVDRSSGRLRV
WTSLKVLGTFGLYVSDLAKRNIEKDFFAVLFGRPIPAHCVRVSKHCENVLEI
DTVRAWKETDSRAGWSNEVVVEVVIR

Spot 96 (1):
>0i|311320328| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDLFVELTAPNGHKYRQPRGLFINNEFVKSKSGETITTINPSDESEIASVYAA
GPEDVNDAVAAARKAFNDPSWRDMDTSDRGDLLYKFAELIDQHKETLATIE
TWDNGKPYSVALGDDLAGVVAVMKY YAGFANKIHGTVIDTSPRKLAYIVR
EPLGVCGQIIPWNFPLLMAAWKLGPALCTGNTIVMKAAEQTPLSILYLGTLIK
EAGFPPGVVNFLNGDGRKAGATLAQHPDVDKIAFTGSTATGKEIMKMAAV
NMKNITLETGGKSPLVIFDDADIAQAVKWAHTGIMYNQGQVCCATSRILVQ
EGVYDKFVEAFKECVKNTSVVGDPFKEGTFQGPQVTKAQYDRILSYIEAGKS
EGATLVAGGEPHKNAGGKGFYISPTIFTNVKDSMRIFREEVFGPFVAISSFKEE
EEAIRRANDTTYGLGAAVFTENITKAHRVARRIEAGMVWINSSNDTDIRIPFG
GVKQSGIGRELGEAGLEAYTNKKAIHVNLGTKL

Spot 96 (2):
>0i|187984551| Aldehyde dehydrogenase [P. tritici-repentis]

MSDLFVELTAPNGRKYRQPRGLFINNEFVKSKSGETISTINPSDEKEIASVYAA
GPEDVNDAVAAARKAFNDPSWRDMDTSDRGDLLYKLAQLIDQHKETLATIE
TWDNGKPYSVALNDDLTGVIAVIKYYAGFANKIHGTVIDTSPRKLAYIVREP
LGVCGQIIPWNFPLLMAAWKLGPALCTGNTIVMKAAEQTPLSILYLATLIKE
AGFPPGVVNLLNGDGRKAGATLAQHPDVDKIAFTGSTATGKEIMKMASVN
MKNITLETGGKSPLVIFEDADLAQAVKWAHTGIMYNQGQVCCATSRILVQE
GlIYDKFVEAFKECVKNTSVVGDPFKDGTFQGPQVTKAQYDRVLSYIESGKSE
GATLISGGEPHKNAGGKGFYISPTIFTNVKDSMKIFREEVFGPFVAISSFKEEE
EAIRRANDTTYGLGAAVFTENITKAHRVARRIEAGMVWINSSNDTDIRVPFG
GVKQSGIGRELGEAGLEAYTNKKAVHVNLGTKL
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Spot 97 (1):
>0i|311325199| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDPIADAARKHPAPEGLVYTYGTAGFRTKADVLDSVLTRVGLIAALRSKTL
KGKWIGVMITASHNPPEDNGVKLVEPMGNMLQEEWEVISTEMANKTTPED
VSKFYHEMANQNKVDLETPARVVVARDTRASGSRLLGCLLDGLKAAGAEV
KDYGFLTTPQLHYMTRCLNTEGTKDAYGTPTEKGYYEKFGAAFKTALRGK
KPSGSLTVDCANGVGGPKLNELIKYLPSKAEGGLEINVINDNVIKPESLNVDC
GADYVKTNQRAPPSSKAGPGDRCCSLDGDADRVVYYFKDEKNVFRLLDGD
RIATLVASFLGDTVRQSGLADQLKIGVVQTAYANGAATKYVEDNLKLKVDC
TPTGVKYLHHAAEKLDIGVYFEANGHGTVIFSHDTLDTIEKHEPRNPGEKEA
LDVLRACINLINQSVGDALSDFLLVEVVLAHKHWGPQEWLSTYSDLPNRLL
KVVVNDRKIFKTTDAERKLTSPEGLQAQIDKEVQKVRQGRSFARASGTEDA
VRVYAEAETRAEADDLARKVHDLVKAAGSA

Spot 97 (2):
>0i|311331295| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSGIDAEEAQFQKEVQEVKQWWSDSRWRYTRRPFTAEDIVSKRGNLKITYP
SNSQSKKLWDIVEGRFKNKDASFTYGCLDPVMVTQMAKYLDTVYVSGWQ
ASSTASSTDEPGPDLADYPYTTVPNKVGHLFMAQLFHDRKQREERLTTAKD
DRAKVANTDFLRPIIADADTGHGGLTAIMKLTKLFIEKGAAGIHIEDQAPGTK
KCGHMAGKVLVPISEHINRLVAIRAQADIMGTDLLAVARTDSEAATLITSTID
PRDHHYILGCTNPALQPLSELMYAAEQAGKNGAELQAIEDSWVKEANLKLY
HEAVIDTINAGVHVDKQSLISEFMAKSKGKSNSEARAIAAGLTGVDVYFNW
EAARTREGYYRYQGGCQCAINRAVAYAPYCDMIWMESKLPDYAQAKEFAD
GVHAVWPEQKLAYNLSPSFNWKAAMPRDEQETYIQRLAKLGYCWQFITLA
GLHQSALMADTFSKAYAKQGMRAYGEIIQEPEADNKVDVLTHQKWSGANY
VDNLLKMVSGGVSSTAAMGKGVTEDQFK

Spot 98:

>0i|311321923| hypothetical protein [Pyrenophora teres f. teres 0-1]

115



MAPAASHDAKDVKSENSKSLKALEEMMQKLTMSKAQDEINASAQAIATFIN
GDIEEADAPTKAVQVLKKQLASKKDAVARERALDAIRAIAQHSHVSASVEP
YLVSLLPDVLAAVGDKMSGVKVAAQTAAESIVQAANPNAVKAIIPHIIHSLE
NAQKWPEKMADLKCIEVLTKSAPAQMAFRVPDLIPVISSAMWDTKPEVKKA
AYGTMETLCSLISNKDIERFIPELIKCIAKPENVPETVHLLGATTFVTDVHEPT
LAIMVPLLERGLVERETAIKRKSAVIIDNMCKLVEDPQIVAAFLPRLMPALEK
NHDNLADPEAREKTRQGLDTLIRVGHVQNGKIPDIEKSGDISTIANNLTAVIP
SGIKIDERFTPVVNYIGAIGGQLIDEKDYEPLNWQANAGPFVAVLVGDEKAK
DVTEELRRRSLPGAAAERLVEPDEEEGEDLCNCTFNLAYGAKILLNQTHLRL
KRGQRYGLLGPNGSGKTTLMRAINNEQVEGFPKQNEVKTVYVEHDLDSAD
TEMTVLAWTMNKLKAVGIDKPEDEVKTTLNEFGFSDAMYNGGIGALSGGW
KMKLALARAVFEQPDILLLDEPTNHLDVKNVKWLEDYLTSSPCTSIVISHDS
KFLNNVIQHVIHYERFKLKRYRGNLDDFVKRVPAAKSYHELAASDMEFKFP
EPGFLEGVKTKAKAILRATNMSFQYEGTSKPQIEDITFQCSLGSRIAVIGPNGA
GKSTLVNVLTGELVPTKGEIYHHENIRIAYIKQHAFAHIDHHLDKTPSEY IQW
RFQTGEDRETMDRANKIVTEEDEKAMDKIYKIEGTERRVIGINSRRKFKNSY
EYECSFALGENVGMKNERWTPMMSADNAWIPRSEIMASHAKMVAEVDQK
EALASGQFRPLVRKEIEAHCANFGLDAELVSHSRMRGLSGGQRVKVVLSAC
SWQRPHLIVLDEPTNYLDRDSLGALSKAIKTFEGGVIIITHSAEFTANLTEEV
WAVMDGRMTPSGHNWVQGQGAGPRLAKDDGEEEEKIASQKKKAKLTSSE
MRKKKKDRMARRKRGEEVFSDEDE

Spot 99:
>0i|311320328| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDLFVELTAPNGHKYRQPRGLFINNEFVKSKSGETITTINPSDESEIASVYAA
GPEDVNDAVAAARKAFNDPSWRDMDTSDRGDLLYKFAELIDQHKETLATIE
TWDNGKPYSVALGDDLAGVVAVMKYYAGFANKIHGTVIDTSPRKLAYIVR
EPLGVCGQIIPWNFPLLMAAWKLGPALCTGNTIVMKAAEQTPLSILYLGTLIK
EAGFPPGVVNFLNGDGRKAGATLAQHPDVDKIAFTGSTATGKEIMKMAAYV
NMKNITLETGGKSPLVIFDDADIAQAVKWAHTGIMYNQGQVCCATSRILVQ
EGVYDKFVEAFKECVKNTSVVGDPFKEGTFQGPQVTKAQYDRILSYIEAGKS
EGATLVAGGEPHKNAGGKGFYISPTIFTNVKDSMRIFREEVFGPFVAISSFKEE
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EEAIRRANDTTYGLGAAVFTENITKAHRVARRIEAGMVWINSSNDTDIRIPFG
GVKQSGIGRELGEAGLEAYTNKKAIHVNLGTKL

Spot 100:
>0i|311327612| hypothetical protein [Pyrenophora teres f. teres 0-1]

MCKHFGTEGQSSIDITKGREVLPTNVKPLHYDLTLEPDFANFTYQGTVTIDLD
VVDDTTSITLNTNELKINSAKVTTGQQLIADSPTLTSDKDAQTTKVSFDQSISS
GTKAQLTLAFSGILNDNMAGFYRSSFKADDGSTTYMATTQMEPTDARRAFP
CFDEPALKAKFTVTLIADEKMTCLSNMDVASEKQVDSAVSGGKRKAVTFNP
TPLMSTYLLCFIVGELNYIETNNFRVPVRVYAPKDRDIEHGRFSLELAAKTLA
FYEKTFNSPFPLPKMDMIAIPDFSAGAMENWGLITYRVVDVLIDEKVSGAAV
KQRVAETVQHELAHQWFGNLVTMDFWDGLWLNEGFATWMSWYSCNIFYP
DWKVWEGYVTDNLAGALSLDSLRSSHPIEVPVKRADEINQIFDAISYSKGSS
VIRMISKYIGEETFMEGIRQYLKKHAYGNTETGDLWAALADASGKDVGKV
MDIWTKKVGFPVVTVTEGTDSIHLKQNRFLRTADVKPEEDQTLYPVFLGLRT
KGGVNEDLTLFDREADFKLKDLDFFKLNADHSGLYRTSYTPERLGKLGVAA
KQGLLTVEDRAGMIADAGSLAASGYQKTSGILSLLDSFKSESEFVVWGEITG
RIGSLRGAWMFEDQEVKDALKKFQLELTADKAHELGWSFKDTDGHIEQQFK
GLMFGAAGIAGDEQITKACFDMFEKFKAGDKSAIHPNIRGSVYAIVLSNGGK
EEYDVVVNEFTNAATSDERNSALRSLGRAKSPELIQRTLAMSLSDQVKGQDI
YLPISALRSHPEGCYALWTWVKDNWEELERRLPPSLSMLSSVVSITTSSFTHR
EHIKEIEEFFKTKSTKGFDMSLSQSIDAISAKAAWLERDSEDVKSWLREHKY L
N

Spot 104:
>0i|311325425| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSGETFEFQAEISQLLGLIINTVYSNKEIFLRELISNASDALDKIRYEALSDPSK
LDSGKDLRIDIIPNKEAKTLTIQDSGIGMTKADLINNLGTIARSGTKQFMEALS
AGADISMIGQFGVGFYSAYLVADRVTVVSKNNDDEQYVWESSAGGTFKITE
DTEGEQIGRGTKIILHLKEEQMDY LNESKIKEVVKKHSEFISYPIYLHVLKETE
KEVEDEDAAEETTEGDEKKPKVEEVDDEEEEKKKEKKTKKVKESKIEEEEL
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NKTKPIWTRNPQDITTEEYASFYKSLSNDWEDHLGVKHFSVEGQLEFRAILF
VPKRAPFDLFETKKTKNNIKLYVRRVFITDDATDLIPEWLSFVKGVVDSEDLP
LNLSRETLQOQNKIMKVIRKNIVKKTLELFNEIAEDREQFDKFYSAFGKNIKLGI
HEDSQNRASLAKLLRFNSTKSGEELTSLTDYVTRMPEHQKQMYYITGESLKA
VQKSPFLDTLKDKGFEVLFLVDPIDEYAMTQLKEFDGKKLVDITKDFELEES
EEEKKEREAEEKEFEGLAKSLKTVLGDKVEKVVVSHKLVGSPCAIRTGQFG
WSANMERIMKAQALRDTSMSSYMSSKKTFEISPKSAIIKELKRKVEADGEDD
RTVKSITLLLFETSLLVSGFTIDEPVQYAERIHKLVSLGLNVDEEVETEQEKGE
ASTEQTATAGESAMEEVD

Spot 105 (1):
>0i|311319605| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAANPDSILREVNILGELNDQNRHILSKDACVFLALLHRTFNERRKALLQRR
VIRQAELDKGNLLDFLPETKHIRENDTWKGAPPAPGLVDRRVEITGPTDRKM
VVNALNSNVWTYMADFEDSSAPTWDNMINGQVNLYDAIRKQVDFKQGEK
EYKLRTDRTLPTLIARARGWHLEEKHFTVDGEPMSGSLFDFGLYFFHNAHEL
VKRGTGPYFYLPKMESHLEARMWNDAFNLAQDYIGMRRGTIRATVLIETIT
AAFEMDEITYELRDHSAGLNCGRWDYIFSTIKRFRQNPNFVLPDRDSVTMTSP
FMDAYVKLLIKTCHKRGVHAMGGMAAQIPIKNDPQANEAAMAKVRSDKLR
EARAGHDGTWVAHPALAAIASEIFNEHMPTPNQMHVRREDVHITANDLLN
MNVPGKITEEGIRKNLDIGLAYMEAWVRGVGCVPINYLMEDAATAEVSRSQ
LWQWARHNVETAEGKKVTKDYALKLLHEQAKALSDKAPKGNKYHLAAKY
FEGQVTGEDYAEFLTSLLYNEITNVGPPKGASKL

Spot 105 (2):
>0i|311331188| hypothetical protein [Pyrenophora teres f. teres 0-1]

MLNLFRRHKKKRSLATEDTQNQDRRTPSITSLDIDQSSSPPSTKY TSPKQSLPT
TKAQPAPPQLSYSLPETPTQHSRLVFEATNKSKTSLLQPETLPTTSPASADNNS
EPTTPVAEQQDSPTLPSLQQFTAEPTPLVTSLATIHTPQASRTSNMSLRLPSSH

GQANGANGVNGLNMTFSPPSSPQTLFRSKGRLPSFTSSRATSGNFSSMRSPTK
RMTGSNNYQNSIVQDSAASLKKRSLAELGVGAYQNISDVSYVSFLEWIRSER
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LTTLPHKGSRWDKVLIRALYFAEQLHNFEQAIQPFAQDSSYAASIGYGHAQL
LLELSHHNSTALDKAFSVFYKFAMSFHSVLHRSELLAASSEIREQICLLYTDLI
ALVVDVAVKFYKTVKGMTPGSTSLDIFELFGETIETFRTRQNTVIELIWQSQIE
NEDFEEGEALDVQHLSRWLASQDRVIAAITRDHETYVDNQAEFTCLWFENKH
MTKFFQSENRVFLVTGQSGAGKTTLAGSIVERLQRPMNRKQYDTLFCSLSPD
IPTAATSLSVVKSLLFQLLNLRVGNMETYYALFRAYHQCRSSEDLKTYEECL
WQALADALQHPVAGSNELVMVVDGLDEIAESQSASIQASGAFSPADLLAKL
VHVTQQGNGVRLITLSSSMKMPASAKGSQHQITREDVRDDLHAVALRSLIH
NHHFHGQRPLDQEQLLDRIIRMANGSFLHLTLTCDMLNSQKSPDAFNKMLE
NFESTKISVQDLVLKLFNMLNPANDAKTLLSWVLAAERPLTLDEIHTLFSVD
VQRGTISDKGVNANETFKTLEPLFTLHQRIVRFKHAVIHSTLHDFAITGKIPIP
LQDSETDMLLRVLTYTKFVLKDSKVEPTEDTSETTTPDRLFRKHQFLEYAVR
YWVLHLQQSPLAPKSTGEFKPTGDLQKVFPETTMFPILESYCWGTQLPVPQA
LELQKLGLTIRQTIFTRKHPSVLQTYLSIATSYMLVSNTLEATKYLYLCTIVCK
EVLSPIHPLTLECASQFLKISETQTSTTRTEIMTHREQVLTVLISAYEMQYGSN
SEIVIETQKLLAQLYTSINEHDRAKEIWNLVQDSTSDNWGHASYRSNHDMRD
EIQIKTGMGKGDREINSYDQSWFHDGAHGGEEHVDVLTIASINTQIDRIQEHL
HRKEFATVEKLYVELWMEVSSKCRSMLAVEWHEKNIAIATSYAQFLKNQK
RTSESTSILTSVWQQYESHQLSFAETIVSQLTTVAKEMRSMKAHVQALAIFKF
ASSYYQSIHREESHASLEISQQLSQTSTELVQESLNSSSSVTETTTTTSESVFQD
VEFTTIASSATVESSTIALSKKLTAQYMAKKDYTAAINVIHATLQRTWSSFLA
SSIHDVTMATSFTQESIELVEQLAQCYLQMRKLDKVEDVYNRFFRAVLVTD
NVDKVTFDKSKNLLINFYDKYGYADKAISIFQEILVVYRARLGYTNELTIKTL
YELAQRCRSHPRNHGYWLDYYLQIITALNKDSELCHKDALDAMNVVTVTY
WEDRRYAEAVTEYKVLWTTFVRQTKQHKVFTDVKFVEELYDRYYQCLEET
KASWSDLHKVTKEYRETATATFGAESSIAVNATLALAKVSESSEAHLSEAIA
LYQAVSQSGKQVTTTTTVTEINQALSSLYHKQMHSSSSSNMKAEIVQSALTM
TQSNFQDSYQKYGYCHESSLTSLREMATLYKRQQKTDVATKQISKAASEIVS
KEISSQKLIESAASIASTFSAIEQSSAAHSLAQEMHRQICAKDTRNASKWSFDL
TKCNRTSLAFLASLQYNLRKDLSISFSEIYAELTMEYMYWMQFHETLTKKEA
SLTEVLRAAAPLRFLLRRNDQKEMMTVVEEHSVQAVNSFVKREGQDLKDF
HQNSPRIFIIGILDRLGNGRNKDFVRSVILSSNENISRLTKEKKFQEAYDVANL
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SFMFANRNDVYKGAPAISMGFQLASLLAGRDGEKCTDAAFRKKMLDLSNRI
VKKVLDIAKELKLNFARVQLYELSHLSALLGEQQDYETLEWLLTKLWSTRD
AQRSWPAEVLLNLGRRLICARYAAGHPIKAIRLAEDIAYNMRRAHGPRAPVT
IETYELLAQLYTSTGQTYQAQAAKGEKTAGMATDYFKKAILVHEDILRVLVS
NQDHTSHSHADDDDDDDMDTTARLLAREGVNVKASANTPGSPTAALDSST
LDKSATALKHLHLLKLAYQRYGGWPKSYDEYEHLNAQLFRVFGTESKWKG
VEGTEKWEAKGFGSGKAESQEGGFRGVQDWSFGAREVLMGGGAFEGRQQ
QQMMIQNGEHQHGLQQHTQNGVAVQVR

Spot 107:
>0i|311328445| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAKVDQKTVLIVIDGWGVATEKSRKDGDAILAADTPTMDEFAKEGSKTAQ
GYTELEASSLAVGLPEGLMGNSEVGHLNIGAGRVVWQDSVRIGQTIKNGKL
KDVETIKKSFQRAIDGNGRLHFCGLVSDGGVHSHMDHLIALLKVAKDQGVP
KAYIHFFGDGRDTDPKSAVGYMETLLKATKEIGLGEIATVVGRYYIMDRDK
RWDRVEIGMKGLVTGEGEESSDPVATIKERYAKDENDEFLKPIIVGGKERRI
QDDDTVFFFNYRSDRVREITQLLGDVDRSPKPDFPYPKNIDLTTMTSYNPKY
TFNVAFEPQRMTDVLAETLGKQGVKQCHVAETEKYAHVTFFFNGGVEKQF
ENEEREMVPSPKVATYDLEPKMSAMAVADKLCERIRTGKFEFLMNNFAPPD
MVGHTGVYKAAIEACTETDKAIKRVYDQCKESGYVMFVTADHGNAEEMLT
EEGTPKTSHTTNKVPFVMANAPEGWSLKKTDGVLGDVAPTLLATMGLQQP
EDMDGHSLLIKS

Spot 108:
>0i|311330479| hypothetical protein [Pyrenophora teres f. teres 0-1]

MQRAFASRARTSVLNSSSKLRSTSYNLQQQRFAHKELKFGVEARASLLKGV
DTLAKAVSTTLGPKGRNVLIESSYGSPKITKDGVTVAKAITLQDKFENLGAR
LLQDVASKTNEAAGDGTTTATVLARAIFSETVKNVAAGCNPMDLRRGTQA
AVEAVVEYLRANKRDITTSEEIAQVATISANGDTHIGKLLSNAMEKVGKEGV
ITVKEGKTTEDELEVTEGMKFDRGY ISPYFITDTKTAKVEFEKPLILLSEKKIS
AVQDIVPALEASQQLRRPLVIIAEDIDGEALAVCILNKLRGQLQVAAVKAPGF
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GDNRKSILGDLAVLTNGTVFSDDLDIKLEKATPDMLGSTGSITITKEDTVILN
GEGSKDQVSQRCEQIRGVINDPTTSEYEKEKLQERLAKLSGGVAVIKVGGSS
EVEVGEKKDRIVDALNATRAAVEEGILPGGGTGLLKASANALGSVKAANFD
QQLGITIVKNAITHPARKIVENAGAEGSVIVGKLMDEYKGDFNKGFNSAKGE
YVDMIAAGILDPFKVVRTALVDASGVASLLGTTEVAIVEAPEEKGPPGGMPG
GMGGMGGMGGMGF

Spot 109:
>0i|311325613| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAPVDAPKPVEVPDVGTAGTVEPAPAPVVASDNTAAPVEAPTTEEAPKVV
EGEAAAPAEEVAETKEEDKVVTPIESGALGYKAPGLKNAFRFSKKYFWLGD
EPVAAENLREYLRGEKPEVAHSVAAWSSQTGKGLLFFVKHADQKEHPAGV
LNLAYATDLAKDGAVAFAFKISGHKHTFEAQTAAERDGWFAAVERAITEAK
ASKDGIETSDSYKEAKEKISKPAALAGATSSAPKKSMDAAPKLAEAESPAAG
EASAAPIRTGSSSSSSSDEAKAKKAKNKSRSVSRGKRASLFGGLLGKKDKEH
KEESEAVKEDAEAKKEDGTTAPQLDEVPTSAPVNANDVVKPADETTEPTAA
VAVPEDATKVDETPAPVAQEKPKPAKRASIFGNFVEKLKSPTTEKKESEAAL
APATVKETETAEASKPLEEAEVAAPVSAEGAATETTEAKPVAAVSTPGKEKE
HFSFGKLFGSKDRAKSPAPESKVDAAAPKIEDASATPVVAEPTAVEAAPVAA
ETKPEETTPATEAPKADKRKSFFGNLSRSLSKATGGKTQPKDKKDATSPAPV
VEEETTATAPVEEKKEETAVPAVGDVPAENISVGDASKSVNPTVATTADDDT
APVIRTQHSSSRNITAPSTRRNSIPSPRASHASQAAAATAGGGGGGGILDNRP
NTPLKPIPVSQRSRLPNTLAPTATTTKRVKPLTQPTTPVWTRSRLDKERGDW
WDTQVTGSQEIWGAIRLAAQYLQKGELQEAQTLMDVTGCTCPTGVLWRGV
YDVTGVQYKVPEWVVVEPEGVNEDAGGDGDGDDGVAGAAAATEEEEDGE
GAGGEEVMVRVRTSHDQRDVSLAIRKRDSVGTVVEKLKREAKLDSSFKVRL
VYSGRVYHDHETLDAVPRWNFDQDFVLTALVSAI

Spot 111:

>0i|311315271| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTAPSWQEIATQKREAILAAIPAEWRLDKLPSIEEQVDVTEYVKQYFDKKEL
DITESSADVIAKKAVEGHWSAVEVTKAFCHRAAVGHQLLHCLHEIFFDAAIE
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DAKALDAYYAQHKKTIGPLHGVPVSLKDQFHVKGVETSMGYVGWIGTFEG

KKGTGKEKVVESEMVKMLRNAGAVLYCKTSVPHTLMSGETVNNIIGYTLNP
KNRHLTAGGSSGGEGALIGIRGSPLGLGTDIGGSIRIPAAFNGLYGLRPSTCRL
PYEGMANSMDGQONTILSVVGPLATNAASLRLITQALLQQNPWFHDPLVHEIP
WRPDQEAEIKATKPLCFGVLRTDGVVNPTPPVRRAIEEVVKAVRAAGHSVIE
WTPPSHRTLVDTGMNSWVYDGGNDVRSAFNLSGEPMSPQVSFYGSLTKEFS
ATEIAATNVELRRLKKEYMEYWNSTAQQTGTGRPVDAILSPLAPFPAARRER
YKYYGYSSFANVLDYTSVIVPVTNVDKSIDGRVGEGYQAIDEQDQRHQDDY
DPEIYHGAHVSVQLVGRRLQEEKMIAIAEVVGGLLGR

Spot 114:
>0i|311330479| hypothetical protein [Pyrenophora teres f. teres 0-1]

MQRAFASRARTSVLNSSSKLRSTSYNLQQQRFAHKELKFGVEARASLLKGV
DTLAKAVSTTLGPKGRNVLIESSYGSPKITKDGVTVAKAITLQDKFENLGAR
LLODVASKTNEAAGDGTTTATVLARAIFSETVKNVAAGCNPMDLRRGTQA
AVEAVVEYLRANKRDITTSEEIAQVATISANGDTHIGKLLSNAMEKVGKEGV
ITVKEGKTTEDELEVTEGMKFDRGY ISPYFITDTKTAKVEFEKPLILLSEKKIS
AVQDIVPALEASQQLRRPLVIIAEDIDGEALAVCILNKLRGQLQVAAVKAPGF
GDNRKSILGDLAVLTNGTVFSDDLDIKLEKATPDMLGSTGSITITKEDTVILN
GEGSKDQVSQRCEQIRGVINDPTTSEYEKEKLQERLAKLSGGVAVIKVGGSS
EVEVGEKKDRIVDALNATRAAVEEGILPGGGTGLLKASANALGSVKAANFD
QQLGITIVKNAITHPARKIVENAGAEGSVIVGKLMDEYKGDFNKGFNSAKGE
YVDMIAAGILDPFKVVRTALVDASGVASLLGTTEVAIVEAPEEKGPPGGMPG
GMGGMGGMGGMGF

Spot 115:
>0i|311325907| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSVRTVELKPFQDQKPGTSGLRKKVKVFQQEHYSEAFVTSILQSIPEGVEGSF
LVVGGDGRYWNPEVTQTIAKIGAAYGVKKLLIGQNGIMSTPAASHIIRIRKAT
GGILLTASHNPGGPDEDFGIKYNLANGAPAPESVTNKIYETSKTLTSYKIADIP
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DIDLSTIGTQKYGNLEVEIVHSTEDYLKMLKDIFDFDLIKSFLKEHSDFKVLFD
GLSGVTGSYGVDIFEKELGIPNSTQNCVPKPDFGGHHPDPNLVYAKSLVDAV
DKNGIQFGAASDGDGDRNMIYGANSFVSPGDSLAIAHHAELIPYFKKQGIYG
LARSMPTSGAIDLVAKKKGVQCYEVPTGWKFFCGLFDSDKMNICGEESFGT
GSNHIREKDGLWAVVAWLNILAGVGQQTGTTPSIASVQKDFWKTYGRTFFT
RYDYEGCETEGANKVTSHMKELITTKKDEFVGSTVAGRKVVEADDFSYTDL
DGSVSKNQGIFVKFDDGSRIVVRLSGTGSSGATIRLYIEKHTSDESTYDMDAQ
DYLKDNVKLATDLLKLQEYIGRTEPDVKT

Spot 116:
>0i|311324041| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAFSRNLCSTASRNLRSRSSVLAKATRPIALRATLSTPFVSPSVAAPAFSTM
AALKSSVPQTLSKREYDPEIKDMANYIHNTAIDSELAYDTARWVFVDTLGCG
LEGLRFEQCRKILGPVVEGTTVPNGTKVPGTNYQLDPVNGAFNIGAMIRWLD
FNDCWLAAEWGHPSDNLGAILATADWITRTNKAGGNLGNGKIFKVRDILEA
MIRAHEIQGCMALENSFNKVGLDHVILVKLASTAVVSKMMGLSESQTRDAIS
QAFVDGQSMRTYRHSPNTMSRKSWAAGDACQTAVNLVLKVMKGEQGLPT
VLSAPTWGFYDVNFGGKPFQFQRGYGSYVMENVLFKVSYPAEFHSQTAVEA
AQRLNKKLKAMGKSAKDIESVVNRTHEACIRIIDKQFKPMENFADRDHCVQ
YMVSTMFVFNRLEATDYPDDSEAATSELVESLRQRISCVEDPQFTKDYHDPE
KRTISNALTVTLKDGTVLDEEVVEAPLGHRLRREEAKPEILAKYKRHLGPHF
PAEHVDKLVALAQDSKSLDNMDIDEYVDLYVKN

Spot 117:
>0i|311320699| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPGFAQASDLNAWSALQDHHQKLGKDIVLKEYFKKDPQRFEKFSRTFKND
AENSEILFDFSKNFITEETLKLLVELAKEAGLEKLRDDMFAGEKINFTENRAV
YHVALRNTSNQTMKVYDGQSVVEDVNSVLDHMKEFSEQVRSGEWKGYTGK
KIDTIINIGIGGSDLGPVMVSEALKAYSQRDLKIHFVSNIDGTHIAEALKDSNP
ETSLFLIASKTFTTAETVTNANTAKSWFLKSAKQEDIAKHFVALSTNEAEVTK
FGIDKKNMFGFSDWVGGRY SVWSAIGLSVALYIGFDNFHQLLAGAHAMDK
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HFKETPLEQNIPVIGGLLSVWYSDFFGAQTHLVSPFDQYMHRFPAYLQQLSM
ESNGKAITRSGDYVKYTTGPILFGEPATNAQHSFYQLLHQGTKLIPTDFILAA
KSHNPVENNKHQKMLASNFFAQAEALMVGKTPDEVKAEGAPEELVAHKTF
LGNRPTTSILADKITPATLGALIVYYEHLTFTEGAIWNINSFDQWGVELGKSL
AKKIQAELDDDKESTAHDASTSGLINAFKKKSTL

Spot 119:
>0i|311325907| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSVRTVELKPFQDQKPGTSGLRKKVKVFQQEHYSEAFVTSILQSIPEGVEGSF
LVVGGDGRYWNPEVTQTIAKIGAAYGVKKLLIGQNGIMSTPAASHIIRIRKAT
GGILLTASHNPGGPDEDFGIKYNLANGAPAPESVTNKIYETSKTLTSYKIADIP
DIDLSTIGTQKYGNLEVEIVHSTEDYLKMLKDIFDFDLIKSFLKEHSDFKVLFD
GLSGVTGSYGVDIFEKELGIPNSTQNCVPKPDFGGHHPDPNLVYAKSLVDAV
DKNGIQFGAASDGDGDRNMIYGANSFVSPGDSLAIIAHHAELIPYFKKQGIYG
LARSMPTSGAIDLVAKKKGVQCYEVPTGWKFFCGLFDSDKMNICGEESFGT
GSNHIREKDGLWAVVAWLNILAGVGQQTGTTPSIASVQKDFWKTYGRTFF
TRYDYEGCETEGANKVTSHMKELITTKKDEFVGSTVAGRKVVEADDFSYTD
LDGSVSKNQGIFVKFDDGSRIVVRLSGTGSSGATIRLYIEKHTSDESTYDMDA
QDYLKDNVKLATDLLKLQEYIGRTEPDVKT

Spot 122:

>0i|187981217| Dihydrolipoamide acetyltransferase component of pyruvate

dehydrogenase [P. tritici-repentis]

MPATTTLLSRAGSQLASRGSIALRGAFSAAPCSQRTPALSALARYYASKSYPS
HSVISMPALSPTMTSGNIGAWQKKVGDSIAPGDVLVEIETDKAQMDFEFQEE
GTIAKILRDAGEKDVAVGSPIAVMVDEGADVSAFEGYTIEDAGGDKKPETPS
KEGEASEASEPPSSNSKTAPPAKESAPAAIESESTGDRLETALQRQPAISPAA
KKLALEKGVPISAIKGTGKGGMVTKEDIEKYKPAGGASGSAAGVASYEDTE
ATSMRKVIASRLRESMNENPHYFVASSISVSKLLKLREALNASADGQYKLSV
NDLLVKALAIAARKVPAANSSWREENGKVMIRQHNVVDVSVAVSTPVGLM
TPIVKNVNGLGLSSISSQIKDLGKRARDGKLKPEEYQGGTITISNMGMNPAVE
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RFTAVINPPQACIVAIGTTKKVAVPGEPSEDGTASIEWDDQIVITGSFDHKVV
DGAVGGEFMRELKKAIENPLELML
Spot 123:

>0i|311324041| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAFSRNLCSTASRNLRSRSSVLAKATRPIALRATLSTPFVSPSVAAPAFSTM
AALKSSVPQTLSKREYDPEIKDMANYIHNTAIDSELAYDTARWVFVDTLGCG
LEGLRFEQCRKILGPVVEGTTVPNGTKVPGTNYQLDPVNGAFNIGAMIRWLD
FNDCWLAAEWGHPSDNLGAILATADWITRTNKAGGNLGNGKIFKVRDILEA
MIRAHEIQGCMALENSFNKVGLDHVILVKLASTAVVSKMMGLSESQTRDAIS
QAFVDGQSMRTYRHSPNTMSRKSWAAGDACQTAVNLVLKVMKGEQGLPT
VLSAPTWGFYDVNFGGKPFQFQRGYGSYVMENVLFKVSYPAEFHSQTAVEA
AQRLNKKLKAMGKSAKDIESVVNRTHEACIRIIDKQFKPMENFADRDHCVQ
YMVSTMFVFNRLEATDYPDDSEAATSELVESLRQRISCVEDPQFTKDYHDPE
KRTISNALTVTLKDGTVLDEEVVEAPLGHRLRREEAKPEILAKYKRHLGPHF
PAEHVDKLVALAQDSKSLDNMDIDEYVDLYVKN

Spot 124 (1):
>0i|311324131| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPEVVDPRMISVTPRIRYNTIGGVNGPLVILDNVKFPRYNEIVSLTLPDGTERS
GQVLEARGNRAVVQVFEGTSGIDVKKTKVEFTGHSLKLGVSEDMLGRIFDG

SGKPIDKGPKVLAEDYLDINGSPINPYSRVYPEEMISTGISAIDTMNSIARGQKI
PIFSSSGLPHNEIAAQICRQAGLVGKPTKGVHDDHDDNFSIVFGAMGVNLETS
RFFTRDFEENGSMERVTLFLNLANDPTIERITPRLALTTAEYYAYQLEKHVL

VILTDLSSYCDALREVSAAREEVPGRRGYPGYMYTDLSTIYERAGRVEGRNG
SITQIPILTMPNDDITHPIPDLTGY ITEGQIFVDRQLDNKGIYPPINVLPSLSRLM
KSAIGEGRTRKDHGDVSNQLYAKYAIGRDAAAMKAVVGEEALSSEDKLSLE
FLEKFERSFIAQGAYESRSIHESLDLAWSLLRIYPKELLNRIPAKVLDQYYQRS
RGGDNGEAKKGSKDTKDNSGEEQQGENLIDV

Spot 124 (2):

>0i|311329057| hypothetical protein [Pyrenophora teres f. teres 0-1]
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MAKTASFAFATLLLAAQIALAVPSDATKKACAEINNALPGKVLTSGLLAIEY
THETQQYWATNLREVDPACIVQPNSAQDVSIAVKILNKYPSVQFATRSGGHD
PNNGHAAVQDGVLITMTDLVGATYDSDEDVAYVRPGGEWNDVIGDLEKSG
VAISGGRLGLVGVGGLLLGGGLSFLNAQEGLAADNIIEWETVMANGSVVYV
NADRHPDLAQAMRGSGGQFGIVTQFKAKVHHMGNIWGGSCFYDAIKEDEL
YAALHNFVGHGAEDPKAAIIFSDLVFPAGLKTKLIFYFYDNPKPPTSGPFADF
FKVLNLACLPKTQKYSELLRANGEPVRLLNARSFFRTYTIPYIPSRPQMYKEI
RDNMAKLAGPFLDSLPLVRAVQFSVDFQPLPSIFGKVSATKGGNAMGLTSSD
PDRIVLIYQAAWNFATDDDLAYGIARNITAWLDEVVPQWLEEAGMSKDLYL
PLFFNDAMWDQPVLQSYKDYEKFKALQKSVDPNGFFSTRSGGFKF

Spot 128:
>0i|311324579| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPTIGVDKAALYKELGREYTTQEFDELCFEFGIELDEDTSESTKPEDLAQPPQ
LKIEIPANRYDMLCFEGIAMNLKVFLEQQKLPKWTVTAPPSGELQVLDIKPET
KQIRELCSGVVLRGIKFTKERYESFIALQDKLHSNLARQRTLVSIGTHDLDTIK
GPFSYEALPPEQIKFVPLNQEKEMNGKELMEFYEKDKHLGRFLHIIRDSPVYP
VIYDANRTVLSLPPIINGNHSKITLDTKNVFIEITATDKTKVEIVNHMLVAMFA
GYADSIEPIKIISPHNGESRESPDLSPREMQAEVDYLNQVTGLDLSPEEISKLLS
RMGHDVSPSKSDKNILDVSVPITRADILHQADIMEDYAIAYGFNKLPRVYPN
KTAAVSAPLPINKLSDIVRLESASAGWTEVLPLILCSHEENFEWLNRKDDGKT
AVKLANPKTAEYQLVRTSLLPGLLKTINSNKHHSVPMKIFEASDVGLVDLEQ
ERKSRNERHFAAAFMGKTSGFEQVHGLLDRLMLMLQSAFLTREDGLKNEQL
QGYWIEEVDDPTFLAGHSAAIKLNLGGKNHTIGVFGILHPSVLQKFELPYPVS
TLEFNLEVFL

Spot 130:
>0i|311320672| hypothetical protein [Pyrenophora teres f. teres 0-1]

MEAIKGTVNSALEKLNIGGGAQGTPAKEPSEEHLNELKSKYQKAGQEQVFA
FYDKLSAAEKATLYEQLSNFNPEYINEITERALHPAQSEATETKLEPLPEDAT
SSVLDSSQGDLDQWYTSGLELIAENKVAVVLMAGGQGTRLGSSAPKGCFDI
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GLPSKKSLFQLQGERIRKAEMLAAKKHNKDSVTIPWYVMTSGPTRGPTADFF
AKHNYFGLKKENVVIFEQGVLPCISNEGKILLESKLKVAVAPDGNGGLYQAL
IQSGVVADMGKRGIQHIHAYCVDNCLVKVADPVFIGFSASKNVDIATKVVR
KRNAKESVGLILQKNGKPDVVEYSEISTEDAEAKDSKDSELLKFRAANIVNH
YYSYKFLESIPEWAKKLPHHVARKKIPFVNTETGETVKPEKPNGIKLEQFVFD
CFPFLTLEKFACMEVKREDEFSPLKNARGTGEDDPDTSKQDIMTQGKKWVQ
AAGATVVSDDPKDGIEVSPLISYGGEGLDFLKTRTVKAPAVIESED

Spot 131 (1):
>0i|311331024| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVSISNPTQIFAEDVTEEKGENARLSAFVGAIAVGDLVKSTLGPKGMDKILQ
SASTGEIMVTNDGATILKAIALDNAAAKVLVNISKVQDDEVGDGTTSVTVLA
AELLREAEKLVDQKIHPQTHEGYRIASNAALKQLEKIAVDHSQDETAFRKDL
ESIARTTLSSKVLSQDREQFAKLAVDAVLKLGGSTDLTHIQIIKKAGGKLKDS
YLDEGFILDKKFGVNQPKRIENAKILVANTAMDTDKIKIFGARVKVDSTGKL
AELEKAEREKMKAKVERIKAHGINCFVNRQLIYNWPEQLFADAGICSIEHAD
FDGIERLALVTGGEITSTFDHPENVKLGYCDLVEEVIIGEDVLIRFSGINAGRA
CTIVLRGATEQLLDEAERSLHDALAVLSQTIKEPRTTLGGGCAEMNMAKAV
MEAAQNVAGKKAIAVESFSKALQQLPTILADNAGFDSSDLVTRLRKAVYSG
LTSSGLDLLSPGGGITDMRELGVIESYKLKRAVVSSASEAAELLLRVDNIIRSA
PRRRERM

Spot 131 (2):
>0i|187978674| T-complex protein 1 subunit beta [P. tritici-repentis]

MSNPTQIFAEDVTEEKGENARLSAFVGAIAVGDLVKSTLGPKGMDKILQSAS
TGEIMVTNDGATILKAIALDNAAAKVLVNISKVQDDEVGDGTTSVTVLAAE
LLREAEKLVDQKIHPQTIIEGYRIASNAALKQLEKIAVDHSNDETAFRKDLESI
ARTTLSSKVLSQDREQFAKLAVDAVLKLGGSTDLTHIQIIKKAGGKLKDSYL
DEGFILDKKFGVNQPKRIENAKILVANTAMDTDKIKIFGARVKVDSTGKLAE
LEKAEREKMKAKVERIKAHGINCFVNRQLIYNWPEQLFADAGICSIEHADFD
GIERLALVTGGEITSTFDHPENVKLGHCDLVEEVIIGEDVLIRFSGINAGRACTI
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VLRGATEQLLDEAERSLHDALAVLSQTIKEPRTTLGGGCAEMNMAKAVME
AAQNVAGKKAIAVESFSKALQQLPTILADNAGFDSSDLVTRLRKAVYSGLTS
SGLDLLSPGGGITDMRELGVIESYKLKRAVVSSASEAAELLLRVDNIIRSAPR
RRERM

Spot 133:
>0i|311330637| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAHLDPYFKQVDALQGNFIERLREAVAIPSISSEDQRRPDVVKMGHWLADQI
KALGGTVELRELGKQPGREHLDLPPCLLGRYGDDPKKVNVLVYGHYDVQP
ANKSDGWATDPFTLSIDDKDRMYGRGSTDDKGPVLGWLNAIEAHQKAGVE
LPVNLVMCFEGMEENGSEGLDDTIRAEAKKFFKDVDVVCISDNYWLGTEKP
CLTYGVRGCNYYQIEVSGPGQDLHSGVYGGMTHEPMTDLVRIMNSLVDPD
GKILIKGVDDLVAPLTEEEAALYPPIAFTMDGLRESLGGETAIHDNKEDALKH
KMRYPSLSLHGIEGAFYSEGAKTVIPAKVIGKFSIRTVPNMEIDPVTKLVEKHI
NDEFAKLKSKNKMKFSVVHCGKWWYVEDPNHPNYTAAAKAVERVFGVKPD
MTREGGSIPVTLTFQEELGKNVLLLPMGSSTDAAHSINEKLDRRNYIEGTKLL
GAYLHYVAAELKRD

Spot 135:
>0i|311324131| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPEVVDPRMISVTPRIRYNTIGGVNGPLVILDNVKFPRYNEIVSLTLPDGTERS
GQVLEARGNRAVVQVFEGTSGIDVKKTKVEFTGHSLKLGVSEDMLGRIFDG
SGKPIDKGPKVLAEDYLDINGSPINPYSRVYPEEMISTGISAIDTMNSIARGQKI
PIFSSSGLPHNEIAAQICRQAGLVGKPTKGVHDDHDDNFSIVFGAMGVNLETS
RFFTRDFEENGSMERVTLFLNLANDPTIERIITPRLALTTAEYYAYQLEKHVL
VILTDLSSYCDALREVSAAREEVPGRRGYPGYMYTDLSTIYERAGRVEGRNG
SITQIPILTMPNDDITHPIPDLTGYITEGQIFVDRQLDNKGIYPPINVLPSLSRLM
KSAIGEGRTRKDHGDVSNQLYAKYAIGRDAAAMKAVVGEEALSSEDKLSLE
FLEKFERSFIAQGAYESRSIHESLDLAWSLLRIYPKELLNRIPAKVLDQYYQRS
RGGDNGEAKKGSKDTKDNSGEEQQGENLIDV

128



Spot 138:
>0i|311333477| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSRNSSVSSPSEATRLRSSPTQSARQARQPNTRTSLVTHTILSLLVLLLALGTA
FFAPHLPNAVVRLVAKHHAASFTLRNPIVLQEPSVCPKPEQQVEFVGTFNRQ
HKRSMALADQAKRVAAEFDFSDDALNKAVKEFIREMDEGLGKEGTEMSQIP
TYVTAVPNGTEKGLYMAVDLGGTNFRVCSIELHGNTTFSLTQSKVAIPRELM
VAKTSKELFSFLAKQIEAFLKLHHEEHYAGTLRRREGKGGEPEDEEIFNLGFT
FSFPVHQIGINKGMLMRWTKGFDIQDAVGKDVCALLQQEIDELHLPVKVAA
LVNDTVGTLMARSYTSPGKTGTLLGAIFGTGTNGAYVEKLGKVSKLTQSEN
AGVYDKSTGEMIVNTEWGSFDNSLRTLPNSPYDIELDKNSVNPGIQMFEKRV
SGMFLGELLRLALIKLIKDPSVPLFTDDNSSSNDVHSTTQIHDGSPIWKQWGI
DTSFLSVCAGDHSPGLRMLRQTLDKDYDISAVSAEDAEAVREIAAAIGRRAA
RLAAVAIAGVIINTGRLDKSSDSVNTEGDEIDVGVDGSLVEFYPNFEEYIREA
LRAVPEIGTKGEKRVRIGIAKDGSGVGAALIALVAGKVNAPQ

Spot 139:
>0i|311328404| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDEVYEGAIGIDLGTTYSCVANYEGTNVEIIANEQGSFTTPSFVSFTSDERLI
GEAAKNQAAMNPENTVFDVKRLIGRRFEDETVTKDIKSWPFKVVDQNGSPL
VEVEYLGEKKQFSPQEISAMVLVKMKEVAETKLGMKVEKAVITVPAYFNDN
QRQATKDAGAIAGLNVLRIINEPTAAAIAYGLGSGKSDKERNVLIYDLGGGT
FDVSLLHIQGGVFTVKATAGDTHLGGSDFDTALLDHFRKEFTKKYSKEHLM
DSMLHDIAWNCLAHESYHNPSFDAAFPTRDAFVSAFDSLGFEFCPGLLDVVA
SDDPPTLDWFKSVGLDIFADKDQIPHKSWGIYMHFYVKPEREALTYVGSATA
AAFGIRARLKDYRTLHAMSQTILDAIRNGYTLDHTVILGHCPIPPPSRQPILRG
VCLSTETAFHAIFWPMRSKDKEYGHLGDQQLWDPEDLSYGGLCTHSPLLES
LDGLELTAEELDIIAETRRRRKNELLAKWCRDDNIKQRANPTPEFRAKRRAIN
KARYKTRKRKRDADVANKAHYYISGDARALRRLRTACERAKRTLSNATQT
TVEIDSLFDGEDFNANITRARFEDLNQKAFVGTLDPVAQVLKDANIAKDKVD
EIVLVGGSTRIPKIQKLLSDYFNGKKLEKSINPDEAVAYGAAVQAGILSGKAT
SAETADLLLLDVVPLSLGVAMEGNIFAPVVPRGQTVPTIKKRTFTTVADNQQ
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TVQFPVYQGERVDCENNTSLGEFTLAPLPPLRAGEAVLEVVFEVDVNGILKV
TATEKSTGRSANITISNAVGKLSSSDIETMINDAQKFKTSDEAFSKKFESRQQL
ESYISRVEEMVSDPTTSIRLKRGQKEKIESALSDAMAQLEIEDAPADDLKKKE
LALKRVVTKAFSTR

Spot 147 (1):
>0i|311323498| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPSNINSAGHENSLISSLSSRVSQLSASIVGYLDTNGHGQPDFTRCSAVVPET
REYEVLRNQMNDTILDLHRLVNGPKNIFRTQNYLVGDQAATQVALSRKYFQ
HVPADDTGISAAALAEKAGMDEDRTTRFLKILATQRIFEEVEGKFRHTATSEF
LRTSVCGAMAELSYDDTFKAASEMNKHIDEFPYSAGLKECAFYRKFGSTYY
EVLEQDPKRAARFFDAMKGWSLMDDGNRVLRKGFDWSKLHDKKVVDIGG
GDGHVSLDLAREYPKLKVVVQDAFSHQLSAAEATEFGDRVSFQQYDYFTPQ
PIRDAGAYLFRSCFHNHNDEECAKMLQAIIPALVNRTDGPRLLINDCIVPECA
EGDITRSEEHQHRQMDMIMLVYFGGKGRTERDWRRLMESVDQRLEIMKMQ
YNPRGGGLLEVRLNDGIALSRTV

Spot 147 (2):
>0i|311326138| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSEPEFEQARKELVSTLEASSLFSKNPEYKKALEVVSVPERIIQFRVVWENDK
GECQVQKGYRVQFNSALGPYKGGLRFHPTVNLSILKFLGFEQIFKNALTGLN
MGGGKGGCDFDPKGKSDNEIRKFCVAFMRELNKHIGADTDVPAGDIGVGG
REIGYLFGAYRAERNRWEGVLTGKGGSWGGSLIRPEATGYGLVYYVEHMIN
YASGGKESFAGKRVALSGSGNVAQYAALKIIELGGTVISLSDSKGALIAEDD
KGFTPEIINQIAALKLERKALTALENHNFKY IEGARPWKEVKKVDVALPSAT
QNEVSEDEAKALIESGAKYIAEGSNMGCTQEAIEVFEAHRREKKGDAIWY AP
GKAANAGGVAVSGLEMAQNSQRLSWTAEEVDEKLKGIMRDCFENCLSTAK
EYFTPAEGEFPSLVGGANVAGFRKVAAAMHDQGDWW
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Spot 152:
>0i|311330702| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPATTTLLSRARGQLASRGSIALRGAFSAAPCSQRTPALSALARYYASKSYPS
HSVISMPALSPTMTSGNIGAWQKKVGDSIAPGDVLVEIETDKAQMDFEFQEE
GTIAKILRDAGEKDVAVGSPIAVMVDEGADISAFEGYTIEDAGGDKKPDTPS
KEGEASEASEPPSSNSKTAPPAKESAPAAIESESTGDRLETALQRQPAISPAAK
KLALEKGVPISSIKGTGKGGMVTKEDIEKY KPAGGAPGSAAGVASYEDTEAT
SMRKVIASRLRESMNENPHYFVASNISVSKLLKLREALNASADGQYKLSVND
LLVKALAIAARKVPAANSSWREENGKVMIRQHNVVDVSVAVSTPVGLMTPI
VKNVNGLGLSSISSQIKDLGKRARDGKLKPEEYQGGTITISNMGMNPAVERF
TAVINPPQACIVAIGTTKKVAVPGEPSEDGTASIEWDDQIVITGSFDHKVVDG
AVGGEFMRELKKAIENPLELML

Spot 155:
>0i|311322842| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTEPVGDFGLIGLAVMGQNLILNAADHGFTVVAFNRTVAKVDRFLNDEAK
GKSIVGAHSMEEFVSKLKKPRRMMLLVMAGKPVDDFIELILQAGAEEGDIIID
GGNSHYPDTNRRTNYLKSKGIRFVGSGVSGGEEGARYGPSIMPGGNEEAWP
YIKDVLQSISAKSDGEACCQWVGDEGAGHYVKMVHNGIEYGDMQLICEAY
DIMKRGLGMKNKEIGDVFTQWNKGVLDSFLIEITRDIMYKNDDDGVAIVEKI
LDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKQERGRAAGLLD
GPTPSFSGDRQAFIDNLEQALYASKIISYAQGFMLIQNAAKEYKWKLNKPEIA
LMWRGGCIIRSVFLKEITSAYRKNPELENLLFDEFFSKAIHKAQSGWRDVVS
KGALWGIPTPAFSTALSFYDGYRAKDLPANLLQAQRDYFGAHTFRIKPEYAN
ATYKEGQDIHVNWTGRGGNISASTYNA

Spot 156:
>0i|311316573 | hypothetical protein [Pyrenophora teres f. teres 0-1]

MKDIVSAISHRFHGLSKSKAAVGSPPPPPKDAPATPVRHANTTPTTANTPTPA
TVKMSPLNKALPALPTSRCVTPTVETLKNDYLSFDMDKLGIEPEHRQWFAA
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VNTSIHRFGDTMDPSHDY QY IRRIVSNAANILHNESKQNEWARRIDPVVIWV
ACMIHDVSSITYRDAGEIWAQTDIVNAFLEPLGCPAGIRYQAARIVAKISYTSE
MVDEEGVKTFADENHAFCIVQDAVRLDKLGAVGVSRFFSHEGNNAFRDYEL
IDNGIGFVEKRFVHYTRLMKTETGREMAEERYKWMLIEGSSSEKYSVYNPT
NDEIVGEINLADAAEVDAAVAAAREAYENGPWSKFNGAQRAKVMLKLADL
IEANGAEITKAEVTAMGQPTSIMGGWIVPMVATTWRYYAGWADKIEGQTYP
LEDGAFRITQYEPYGVCAGIGPWNVSIMTMAWKMAPALAAGNTFVFKGSE
KSPFSILVIARLFEEAGFPPGVVNILTGAGKTGALLAGHMDIDKISFTGSGDSG
KKVVDAANKSNMKRVTLELGGKSPSLVFDDADFDAAIAANSQGFLFNSGQA
CIATSRLFVQSNIADKFIATLKTHFEGAAGMMGDPSDVNTRLGPLADTKQLE
RVLGYIEAGKTEAKLLVGGERKGDKGAFVTPTIFLNPGKDSTIYKEEIFGPVL
SVLTFDTEEEAIKLANDISYGLSAAIYTENLSRALRVSSKIKAGTIGINSGYAP
DNMMPFGGYKQSGMGRELGKEGLLAYMQSKSIRINL

Spot 158:
>0i|311325907| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSVRTVELKPFQDQKPGTSGLRKKVKVFQQEHYSEAFVTSILQSIPEGVEGSF
LVVGGDGRYWNPEVTQTIAKIGAAYGVKKLLIGQNGIMSTPAASHIIRIRKAT
GGILLTASHNPGGPDEDFGIKYNLANGAPAPESVTNKIYETSKTLTSYKIADIP
DIDLSTIGTQKYGNLEVEIVHSTEDYLKMLKDIFDFDLIKSFLKEHSDFKVLFD
GLSGVTGSYGVDIFEKELGIPNSTQNCVPKPDFGGHHPDPNLVYAKSLVDAV
DKNGIQFGAASDGDGDRNMIYGANSFVSPGDSLAIIAHHAELIPYFKKQGIYG
LARSMPTSGAIDLVAKKKGVQCYEVPTGWKFFCGLFDSDKMNICGEESFGT
GSNHIREKDGLWAVVAWLNILAGVGQQTGTTPSIASVQKDFWKTYGRTFFT
RYDYEGCETEGANKVTSHMKELITTKKDEFVGSTVAGRKVVEADDFSYTDL
DGSVSKNQGIFVKFDDGSRIVVRLSGTGSSGATIRLYIEKHTSDESTYDMDAQ
DYLKDNVKLATDLLKLQEYIGRTEPDVKT

Spot 159:
>0i|311320672| hypothetical protein [Pyrenophora teres f. teres 0-1]

MEAIKGTVNSALEKLNIGGGAQGTPAKEPSEEHLNELKSKYQKAGQEQVFA
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FYDKLSAAEKATLYEQLSNFNPEYINEITERALHPAQSEATETKLEPLPEDAT
SSVLDSSQGDLDQWYTSGLELIAENKVAVVLMAGGQGTRLGSSAPKGCFDI
GLPSKKSLFQLQGERIRKAEMLAAKKHNKDSVTIPWYVMTSGPTRGPTADFF
AKHNYFGLKKENVVIFEQGVLPCISNEGKILLESKLKVAVAPDGNGGLYQAL
IQSGVVADMGKRGIQHIHAYCVDNCLVKVADPVFIGFSASKNVDIATKVVR
KRNAKESVGLILQKNGKPDVVEYSEISTEDAEAKDSKDSELLKFRAANIVNH
YYSYKFLESIPEWAKKLPHHVARKKIPFVNTETGETVKPEKPNGIKLEQFVFD
CFPFLTLEKFACMEVKREDEFSPLKNARGTGEDDPDTSKQDIMTQGKKWVQ
AAGATVVSDDPKDGIEVSPLISYGGEGLDFLKTRTVKAPAVIESED

Spot 162 (1):
>0i|311333111| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAGRFVRASKYRHVFGKGTKKEQCYDNLRISRNAWDTNLIKANPEYISVN
WESSGGGAFAVIPINERGRAPDQLPLFRGHTAAVLDTDWSPFNDSLISSASDD
GKVFIWKVPENFTLYTDAEEPADVAPVAKLSGHMRKVGHVLFNTAAENVL
ASSSGDYTVKVWDVEAGTPQLTLKHNDIVQSLSWSADGSMLVTTSRDKKLR
IWDVRQEKPAQEVPGHPGAKNSRCVWMGETDRIATTGFSRMSDRQLGLWD
PRNPKEPIGGFQILDSISGVCMPFWDDGTQCLYLAGKGDGNIRYYEYENDKF
EYLSEYKSGDPQRGIAFLPKRGINLHENEVLRCFKTVADAYVEPVSFIVPRRS
EMFQSDIYPPTTGLKAGVSAKEWFGGKTAMPPKISLESVYEGEAPKEVENDY
KPSQPITSQVSPAKAEPPKPAPEPTPIASRGPPPAMKDHKDSMASAASKFADR
DEASDNESASSFEEISKPADRRTFTAARQEEKTRGPVMTKEPEAVKPTPSHTP
TPSVSRSAAPAASSPASTTASTSTPSSGGPATALRDALGDIKSQLEQQNKVMS
DQSEQIAILLREVSHLKSKVAAAEPSDREKDERIRQLELELEEARS

Spot 162 (2):
>0i|311322873| hypothetical protein [Pyrenophora teres f. teres 0-1]

MATRPSNIGIKAIELYFPSQCVDQSELEKFDGVSQGKYTIGLGQTKMSFCDDR
EDIYSLALTTVSSLFKKYNVDPKSIGRLEVGTETLLDKSKSVKSVLMQLFDES
GNYNIEGVDTVNACYGGTNALFNSVNWIESSGWDGRDAVVVAGDIALYKK
GNARPTGGAGCVAMLIGPNAPIVMDAGQRGSYIRHAYDFYKPDLTSEYPIVD
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GHFSIRCYTEAVDACYKAYNEREKTLKAQQNGHAVHQDVETPLDRFDYMA

FHAPTCKLVAKSYARLLYNDYLANPTNPIFADVPAELRDLDYATSVTDKTVE
KVFMGLAKKRFASRVQASIQVPTQCGNMYCGSVYGSLCSLIANISSQDLQGK
RIGMFSYGSGLASSLFSFTVKGDTENIAKQLDIQNRLEQRRVVAPEVYDEMC

NLREQAHLQKDYTPKGSAETILPGTYYLTGVDSMFRRSYEIKQ

Spot 163:
>0i|311330637| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAHLDPYFKQVDALQGNFIERLREAVAIPSISSEDQRRPDVVKMGHWLADQI
KALGGTVELRELGKQPGREHLDLPPCLLGRYGDDPKKVNVLVYGHYDVQP
ANKSDGWATDPFTLSIDDKDRMYGRGSTDDKGPVLGWLNAIEAHQKAGVE
LPVNLVMCFEGMEENGSEGLDDTIRAEAKKFFKDVDVVCISDNYWLGTEKP
CLTYGVRGCNYYQIEVSGPGQDLHSGVYGGMTHEPMTDLVRIMNSLVDPD
GKILIKGVDDLVAPLTEEEAALYPPIAFTMDGLRESLGGETAIHDNKEDALKH
KMRYPSLSLHGIEGAFYSEGAKTVIPAKVIGKFSIRTVPNMEIDPVTKLVEKHI
NDEFAKLKSKNKMKFSVVHCGKWWVEDPNHPNYTAAAKAVERVFGVKPD
MTREGGSIPVTLTFQEELGKNVLLLPMGSSTDAAHSINEKLDRRNYIEGTKLL
GAYLHYVAAELKRD

Spot 165:
>0i|311330637| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAHLDPYFKQVDALQGNFIERLREAVAIPSISSEDQRRPDVVKMGHWLADQI
KALGGTVELRELGKQPGREHLDLPPCLLGRYGDDPKKVNVLVYGHYDVQP
ANKSDGWATDPFTLSIDDKDRMYGRGSTDDKGPVLGWLNAIEAHQKAGVE
LPVNLVMCFEGMEENGSEGLDDTIRAEAKKFFKDVDVVCISDNYWLGTEKP
CLTYGVRGCNYYQIEVSGPGQDLHSGVYGGMTHEPMTDLVRIMNSLVDPD
GKILIKGVDDLVAPLTEEEAALYPPIAFTMDGLRESLGGETAIHDNKEDALKH
KMRYPSLSLHGIEGAFYSEGAKTVIPAKVIGKFSIRTVPNMEIDPVTKLVEKHI
NDEFAKLKSKNKMKFSVVHCGKWWVEDPNHPNYTAAAKAVERVFGVKPD
MTREGGSIPVTLTFQEELGKNVLLLPMGSSTDAAHSINEKLDRRNYIEGTKLL
GAYLHYVAAELKRD
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Spot 166:
>0i|311327902| hypothetical protein [Pyrenophora teres f. teres 0-1]

MDEIAPEYDVVVLGTGLTECVLSGVLSVKGKKVLHIDRNDHYGGEAASLNI
EALFKRYGQTEGEPWKKYGRVNDWNIDLVPKLLMSNGELTNILVSTDVTKY
LEFKQIAGSYVQQGDGAKATVAKVPSDATEALKSPLMGLFEKRRAKNFLEW
VGGYKEDDPASHKGLDVKTCTMKDVYDKFGLEATTRDFVGHSMALYPTDD
YITQRQGQANEAIQRIRLYVNSMARYGKSPYIYPLYGLGELPQGFARLSAIYGG
TYMLNTDVDEFLYDGNKVIGIKATMKEKDDTGEGMKFETKAGKILADPSYF
PGKVRVTGHLLKAICILNHPIPNTGDADSLQLIIPQSQVGRKHDIYVAVVSSA
HNVCPKGYYIAIVSTIAEGDSNHHLELQPGLDRLGQIEEKFMGPAIPLYEPLES
GANDNIFLSKSYDATSHFETTTDDIKDIYQRVEGHELVVEGLREGANFNVEE

Spot 167:
>0i|311322842| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTEPVGDFGLIGLAVMGQNLILNAADHGFTVVAFNRTVAKVDRFLNDEAK
GKSIVGAHSMEEFVSKLKKPRRMMLLVMAGKPVDDFIELILQAGAEEGDIIID
GGNSHYPDTNRRTNYLKSKGIRFVGSGVSGGEEGARYGPSIMPGGNEEAWP
YIKDVLQSISAKSDGEACCQWVGDEGAGHYVKMVHNGIEYGDMQLICEAY
DIMKRGLGMKNKEIGDVFTQWNKGVLDSFLIEITRDIMYKNDDDGVAIVEKI
LDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKQERGRAAGLLD
GPTPSFSGDRQAFIDNLEQALYASKIISYAQGFMLIQNAAKEYKWKLNKPEIA
LMWRGGCIIRSVFLKEITSAYRKNPELENLLFDEFFSKAIHKAQSGWRDVVS
KGALWGIPTPAFSTALSFYDGYRAKDLPANLLQAQRDYFGAHTFRIKPEYAN
ATYKEGQDIHVNWTGRGGNISASTYNA

Spot 169:
>0i|311322842| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTEPVGDFGLIGLAVMGQNLILNAADHGFTVVAFNRTVAKVDRFLNDEAK
GKSIVGAHSMEEFVSKLKKPRRMMLLVMAGKPVDDFIELILQAGAEEGDIIID
GGNSHYPDTNRRTNYLKSKGIRFVGSGVSGGEEGARYGPSIMPGGNEEAWP

135



YIKDVLQSISAKSDGEACCQWVGDEGAGHYVKMVHNGIEYGDMQLICEAY
DIMKRGLGMKNKEIGDVFTQWNKGVLDSFLIEITRDIMY KNDDDGVAIVEKI
LDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKQERGRAAGLLD
GPTPSFSGDRQAFIDNLEQALYASKIISYAQGFMLIQNAAKEYKWKLNKPEIA
LMWRGGCIIRSVFLKEITSAYRKNPELENLLFDEFFSKAIHKAQSGWRDVVS
KGALWGIPTPAFSTALSFYDGYRAKDLPANLLQAQRDYFGAHTFRIKPEYAN
ATYKEGQDIHVNWTGRGGNISASTYNA

Spot 170:
>0i|311322873| hypothetical protein [Pyrenophora teres f. teres 0-1]

MATRPSNIGIKAIELYFPSQCVDQSELEKFDGVSQGKYTIGLGQTKMSFCDDR
EDIYSLALTTVSSLFKKYNVDPKSIGRLEVGTETLLDKSKSVKSVLMQLFDES
GNYNIEGVDTVNACYGGTNALFNSVNWIESSGWDGRDAVVVAGDIALYKK

GNARPTGGAGCVAMLIGPNAPIVMDAGQRGSYIRHAYDFYKPDLTSEYPIVD
GHFSIRCYTEAVDACYKAYNEREKTLKAQQNGHAVHQDVETPLDRFDYMA
FHAPTCKLVAKSYARLLYNDYLANPTNPIFADVPAELRDLDYATSVTDKTVE
KVEFMGLAKKRFASRVQASIQVPTQCGNMYCGSVYGSLCSLIANISSQDLQGK
RIGMFSYGSGLASSLFSFTVKGDTENIAKQLDIQNRLEQRRVVAPEVYDEMC

NLREQAHLQKDYTPKGSAETILPGTYYLTGVDSMFRRSYEIKQ

Spot 171:
>0i|311315314| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSETSVKLKTPQTGEYEQPTGLFINNEWVKSVDGKTIEVINPSTEEVICHVAE
ATEKDVDIAVAAARKAFNGPWRKETPENRGRLLVKLADLFEKNADLIAAVE
ALDNGKAFSMARNVDVPAAAGCLRYYGGWADKIEGKVVDTSPDTFNYIRK
EPIGVCGQIIPWNFPILMWAWKIGPAIATGNTVVMKTAEQTPLSGYIAAKLIV
EAGFPPGVVNIITGLGRVAGAAMSAHMDIDKIAFTGSTVVGRQIMKAAAGS

NLKKITLELGGKSPNIVFADADLDEAINWVNFGIYFNHGQTCCAGSRIYVEES
I'YDKFIERFRERAAQNKVGDPFAAETFQGPQVSQLQFDRIMGYIDEGKKEGA
TIETGGKRKGDKGYFIEPTIFSNVTEDMKIQKEEIFGPVCTIAKFKTKEEVIRIG
NASIYGLAAAVHTTNLNTAIEVANALRAGTVWVNTYNSLHWQLPFGGYKE
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SGMGRELGEAALDNYLQTKTVSIRLGDVIFG
Spot 172:
>0i|311329848| hypothetical protein Pyrenophora teres f. teres 0-1]

MSDIHRASTTAPVNIAVIKYWGKRDPKLNLPTNSSLSVTLAQSDLRTHTTAS
CSSTYPKEDTLLLNGQSQDVSGARTQACFRELRALRKQLEDKDSSLPKLSEL
PLRIVSENNFPTAAGLASSAAGFAALVRAIANLYELPSSPTDLSRIARQGSGSA
CRSLFGGYVGWEQGSASDGSDSVAFQVAPASHWPNMRAVILVVSAAKKGV
SSTSGMQITVATSSLFQSRATETVPRRMKEMQKAIQDKDFETFGKVTMMDS
NSFHATCLDTFPPIFYLNDVSRATIKVVESINAAAGKIIAAYTFDAGPNAVIYY
LEENEKEVAGLFKTILNEKDGWQGARGQAVQANAEALEKVKFEAGPAIAFL
EEGVSRVILTGVGEGPIKTDESLIDEKGEPANKA

Spot 178:
>0i|311316083| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVTRPMVDPNIEIRTPRDPNTLSNYHNFVTRHTSVDFDVDFKGKRLFGSVVL
SLECLTDEHVREVVLDSSFLDISVVEVDGKSVQFTVGDRVEPYGSPLTITLPS
KIAKGKTIHVEIKVATTDKCTALQWMTPAQTSNKKHPYMFSQCQAIHARSV
FPCQDTPDVKSTFSFALRSPLPVLASGLPTGASDYQPPKKDGESGTMKYTFE
QKVPMTVYLFAIASGDLACASIGPRSTVWSGPEELLSCQRELDGEIEPFMKAL
ESIVSPTYQWGQYNVLILPPSFPYGGMENPVWTYATPSIISGDKQNVDVIAHE
LSHSWSGNLVSAASWEHFWLNEGWTTYLERRIAAAIHGEAHRHFSAIIGWK
ALEQSIENYGADHPYTKLVLDLKGQDPDDAFSSIPYEKGFHALYQFELLLGK
DKWDSFIPHYFDTFKFKSVDSYDFKSCLIEFFDKDTECKKKLEEFDWDKLFY
APGYPVKPDFDQTMVKSCYELADKWQALVAASSVSSTSSTFKPHASDIEGW
VSNQSVVFLERLQSFATTFSPENIHTLGATYGYDKTQNIEVLSRYLNIGLMAK
AKETYAPAADLLGKIGRMKFVRPMFRLLNEADRDLAVKTFEANKEFYHPIC
RQMVEKDLFGEAGK
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Spot 180:
>0i|311322842| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTEPVGDFGLIGLAVMGQNLILNAADHGFTVVAFNRTVAKVDRFLNDEAK
GKSIVGAHSMEEFVSKLKKPRRMMLLVMAGKPVDDFIELILQAGAEEGDIIID
GGNSHYPDTNRRTNYLKSKGIRFVGSGVSGGEEGARYGPSIMPGGNEEAWP
YIKDVLQSISAKSDGEACCQWVGDEGAGHYVKMVHNGIEYGDMQLICEAY
DIMKRGLGMKNKEIGDVFTQWNKGVLDSFLIEITRDIMYKNDDDGVAIVEKI
LDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKQERGRAAGLLD
GPTPSFSGDRQAFIDNLEQALYASKIISYAQGFMLIQNAAKEYKWKLNKPEIA
LMWRGGCIIRSVFLKEITSAYRKNPELENLLFDEFFSKAIHKAQSGWRDVVS
KGALWGIPTPAFSTALSFYDGYRAKDLPANLLQAQRDYFGAHTFRIKPEYAN
ATYKEGQDIHVNWTGRGGNISASTYNA

Spot 183 (1):
>0i|311328327| hypothetical protein [Pyrenophora teres f. teres 0-1]

MRSYLLPVLATVALSKASAIPFDLTSAKRVVGSWDDAYAKATAALAKLSQD
EKVGLVTGVGWQNGPCVGNTKAAASIGYPSLCLQDGPLGIRYVNGVTAFSA
GIHAASTWDIDLVRQRGSFLGAESKALGINVQLGPSAGPLGKHPDGGRNWE
GFGSDPYLQGIMMAHTIEGMQESGVQATAKHWLVNEQELKRETMSSDVSD
RILREIYAWPFQDAAHSNVAAFMCSYNKINGTWACESEGIMQKMLKDEMG
HRGYIMSDWNAQHTTTGSANGGLDMTMPGSDFNVPQGSKFWGPQLASAIG
NGTVKQARLDDMVTRVLASWYLLGQDKSYPNVSFNSWNIVTRDVAKDHK
TNVRATARDGIVLLKNTQSALPLSKPKSIAVIGSDSIVNPRGANACVDRGCTE
GTLAMGWGSGSVEFPYLVAPLDAIKAQAQKDGTTVKSAPTDNASQGAAAA
QNASIAVVCINANGGEGYITVEGNAGDRINLDPWHNGNALVEAVAAVNKK
TVVVVHSVGPVIMERWIENPNVVAVVWAGLPGQESGNGLVDILYGAASPSG
KLPYTIAKKQSDYGTVITNGDDKDWSLNIDYRHFDAQGITPRFEFGFGLSYT
NFTYSDLSITGKPSAGPATGRIAPGGPADLFETVATVTAKISNSGKVAGAEVP
QLYIGYPKSTDSSPKQLRGFSKLKLNAGANGVATFKLRRRDLSYFDEATMK
WTVASGEYQVFVGASSRDVRLTGKIVVPPVEGISKLNAYPYQTNKTTYIISPL
IMLSQMFKPSTIRSAGRLGRVTKNPVQARYLATVQANTQRAMPTPTMRKAT
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EISNEPATFTIKNGPIFEGKSFGAKTNVSGEAVFTTSLVGYPESMTDPSYRGQI
LVFTQPLIGNYGVPSSARDEHGLLRYFESPWIQASGIVVQDYALKHSHWTAV
ESLAQWCAREGVPAISGVDTREIVTYLREQGSSLARISVGEEYDADEDEAYID
PEAINLVRRVSTKAPFHVSSSLGDMHVALIDCGVKENILRSLVSRGASVTCFP
FDYPIHKVAHHFDGVFISNGPGDPTHCTTTVHNLRKLFETSQIPVMGICMGH
QLIALAAGAKTIKLKYGNRAHNIPALDLTTGKCHITSQNHGYAVDPTTLTSE
WREYFTNLNDQSNEGLIHNSRPIFSAQFHPEAKGGPLDSAYLFDKYMENVQQ
YKSHQAGLSERNNKPSPLLVDLLSKQRVGVHPAAPDFEGHAAGMDGQQIDI
GGPVAPSYQPITQKPVASAA

Spot 183 (2):
>0i|311330604| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPSATGQSWEKYQKNFADDEVEEKKITPLTDEDIQVLKTYGAAPYGAELKK
LEKEIKDKQQTINEKIGVKESDTGLAPPHLWDIAADRQRMQEEQPLQVARCT
KIIQDEKDSEKSKYVINVKQIAKFVVNLGERVSPTDIEEGMRVGVDRNKYQIL
LPLPPKIDPSVTMMTVEDKPDVTYGDVGGCKEQIEKLREVVEMPLLSPERFV

NLGIDPPKGALLYGPPGTGKTLCARAVANRTDATFIRVIGSELVQKYVGEGA

RMVRELFEMARTKKACIIFFDEIDAVGGARFDDGAGGDNEVQRTMLELITQL
DGFDARGNIKVMFATNRPSTLDPALMRPGRIDRKIEFSLPDMEGRANILRIHA
KSMSVERDIRWELISRLCPNSTGAELRSVATEAGIFAIRSRRKMATEKDFLAA
VDKVIKANMKFNSTAVYAQYN

Spot 185:
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVY QKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGYTGKIKIAMDVASSEFYKADEK

KYDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWS

YFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKD
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AFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQIL
RIEEELGDNAIYAGNNFRTAINL

Spot 191:
>0i|311327612| hypothetical protein [Pyrenophora teres f. teres 0-1]

MCKHFGTEGQSSIDITKGREVLPTNVKPLHYDLTLEPDFANFTYQGTVTIDLD
VVDDTTSITLNTNELKINSAKVTTGQQLIADSPTLTSDKDAQTTKVSFDQSISS
GTKAQLTLAFSGILNDNMAGFYRSSFKADDGSTTYMATTQMEPTDARRAFP
CFDEPALKAKFTVTLIADEKMTCLSNMDVASEKQVDSAVSGGKRKAVTFNP
TPLMSTYLLCFIVGELNYIETNNFRVPVRVYAPKDRDIEHGRFSLELAAKTLA
FYEKTFNSPFPLPKMDMIAIPDFSAGAMENWGLITYRVVDVLIDEKVSGAAV
KQRVAETVQHELAHQWFGNLVTMDFWDGLWLNEGFATWMSWYSCNIFYP
DWKVWEGYVTDNLAGALSLDSLRSSHPIEVPVKRADEINQIFDAISYSKGSS
VIRMISKYIGEETFMEGIRQYLKKHAYGNTETGDLWAALADASGKDVGKV
MDIWTKKVGFPVVTVTEGTDSIHLKQNRFLRTADVKPEEDQTLYPVFLGLRT
KGGVNEDLTLFDREADFKLKDLDFFKLNADHSGLYRTSYTPERLGKLGVAA
KQGLLTVEDRAGMIADAGSLAASGYQKTSGILSLLDSFKSESEFVVWGEITG
RIGSLRGAWMFEDQEVKDALKKFQLELTADKAHELGWSFKDTDGHIEQQFK
GLMFGAAGIAGDEQITKACFDMFEKFKAGDKSAIHPNIRGSVYAIVLSNGGK
EEYDVVVNEFTNAATSDERNSALRSLGRAKSPELIQRTLAMSLSDQVKGQDI
YLPISALRSHPEGCYALWTWVKDNWEELERRLPPSLSMLSSVVSITTSSFTHR
EHIKEIEEFFKTKSTKGFDMSLSQSIDAISAKAAWLERDSEDVKSWLREHKY L
N

Spot 194:
>0i|311318624| hypothetical protein [Pyrenophora teres f. teres 0-1]

MKAEHQSTLLELANEVQQLTNRIVSDLTEKKIPEPSFATSSDPLPETPEYIELR
DRLNDSARDLLRLVNGPRNDARTFVCYLYDLAAWQVACEFNFFEAIPEHGT
ASIKEISEKAGMDEDRVGRFLRMLTTDRVFEEVEKDVFKHTSRSIYLKDTQ

WRDVMNYQLDEFFKAAAETSESIRQSPTVTDGQRNAFVTRHGKSLFEFYKQ
DPKRSARFASAMAGVSRLERHFENLKESFPWDQISGRKVIDVGGGSGHMSV
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SLAKAFPNLELIVQDSLTMLSSASQNDFSQLNGRVTFMPHDFFTPQPVCGAA
AYLLRYITHNWNDEDCIRIFRALVPALEKSPPGTPVLINDVVLPALGEASRFH
DNRMRQVDIMMMLVLGAKQRTEEQFRRLLSDADPRFKIRALHDKGNMCLI
EAYLDTEGKSADAASAADGQEENAALDSTKRTGARM

Spot 197:
>0i|311332617| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPYEKKAVHFGGGNIGRGFVAEFLHNSGYEVVFVDVMDSIESLQKTPTYTV
TEIGDDGERKFTIDHYRAINSKHEMPKVIDEIATADVVTCAVGPNILKFVAEP
VAKAIEARKLDYPIAVIACENAINATTTWRGFIESHMSEETKKNIDSKARFAN
SAIDRIVPQQPPNAGLDVVIEKFHEWCVEQKPFENGGKKPEVKGIHYVDDLE
PYIERKLFTVNTSHATAAYYGHOQNKIAYIHEVLQDKKLHDTVRDAVKETAN
LIVKKHGVSTQEQNDYVEQIIKRISNPVLKDNVERVGRAPLRKLSRKERFIGP
AAQLAERGESYQTLLGAVEQAYRFQNVESDEESVELAKILKEHSPEEVVTKV
NGIEKGHALFEPLVAIVKKVQGS

Spot 199:
>0i|311328903| hypothetical protein [Pyrenophora teres f. teres 0-1]

MEEEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHHGIMIGMGQKD
SYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNELRVAPEEHP
VLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSG
DGVTHVVPIYEGFALPHAISRVDMAGRDLTDYLMKILAERGYTFSTTAEREI
VRDIKEKLCYVALDFEQEIQTASQSSSLEKSYELPDGQVITIGNERFRAPEALF
QPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGISDRM
QKEITALAPSSMKVKIIAPPERKY SVWIGGSILASLSTFQQMWISKQEYDESGP
SIVHRKCF

Spot 201 (1):
>0i|311325372| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPAIGIDLGTTYSCVGIFRDDRIEIIANDQGNRTTPSFVAFTDSERLIGDSAK
NQVAMNPVNTVFDAKRLIGRKFADAEVQADMKHFPFKVIDKGGKPVIQVEF
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KGEEKVFTPEEISSMVLTKMRETAESYLGGTVNNAVVTVPAYFNDSQRQAT
KDAGLIAGLNVLRIINEPTAAAIAYGLDKKTEGERNVLIFDLGGGTFDVSLLTI
EEGIFEVKSTAGDTHLGGEDFDNRLVNHFTNEFKRKHKKDLTSNARALRRL
RTACERAKRTLSSSAQTSIEIDSLYEGIDFYTSITRARFEELCQDLFRSTMEPVE
RVLRDAKIDKSSVHEIVLVGGSTRIPKVQKMVSDFFNGKEPNKSINPDEAVA
YGAAVQAAILSGDTSSKSTSEILLLDVAPLSIGIETAGGVMTALIKRNTTIPTK
KSEVFSTFSDNQPGVLIQVYEGERARTKDNNLLGKFELTGIPPAPRGVPQIEV
TFDVDANGIINVSALEKGTGKTNKIVITNDKGRLSKEEIERMLAEAEKYKAE
DEAEAARIAAKNALESYAYSLRNTLSDSKVDEKLDAGDKEKLKAEIDKTVA
WLDDNQTATKDEYESQQKELEGIANPIMMKFYGAGGEGGMPGGMPGGGM
PGGGAPGGAGGDDGPTVEEVD

Spot 201 (2):
>0i|311328404| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDEVYEGAIGIDLGTTYSCVANYEGTNVEIIANEQGSFTTPSFVSFTSDERLI
GEAAKNQAAMNPENTVFDVKRLIGRRFEDETVTKDIKSWPFKVVDQNGSPL
VEVEYLGEKKQFSPQEISAMVLVKMKEVAETKLGMKVEKAVITVPAYFNDN
QRQATKDAGAIAGLNVLRIINEPTAAAIAYGLGSGKSDKERNVLIYDLGGGT
FDVSLLHIQGGVFTVKATAGDTHLGGSDFDTALLDHFRKEFTKKY SKEHLM
DSMLHDIAWNCLAHESYHNPSFDAAFPTRDAFVSAFDSLGFEFCPGLLDVVA
SDDPPTLDWFKSVGLDIFADKDQIPHKSWGIYMHFYVKPEREALTYVGSATA
AAFGIRARLKDYRTLHAMSQTILDAIRNGYTLDHTVILGHCPIPPPSRQPILRG
VCLSTETAFHAIFWPMRSKDKEYGHLGDQQLWDPEDLSYGGLCTHSPLLES
LDGLELTAEELDIIAETRRRRKNELLAKWCRDDNIKQRANPTPEFRAKRRAIN
KARYKTRKRKRDADVANKAHYYISGDARALRRLRTACERAKRTLSNATQT
TVEIDSLFDGEDFNANITRARFEDLNQKAFVGTLDPVAQVLKDANIAKDKVD
EIVLVGGSTRIPKIQKLLSDYFNGKKLEKSINPDEAVAYGAAVQAGILSGKAT
SAETADLLLLDVVPLSLGVAMEGNIFAPVVPRGQTVPTIKKRTFTTVADNQQ
TVQFPVYQGERVDCENNTSLGEFTLAPLPPLRAGEAVLEVVFEVDVNGILKV
TATEKSTGRSANITISNAVGKLSSSDIETMINDAQKFKTSDEAFSKKFESRQQL
ESYISRVEEMVSDPTTSIRLKRGQKEKIESALSDAMAQLEIEDAPADDLKKKE
LALKRVVTKAFSTR
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Spot 201 (3):
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYQKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGY TGKIKIAMDVASSEFYKADEK
KYDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWS
YFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKD
AFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQIL
RIEEELGDNAIYAGNNFRTAINL

Spot 202:
>0i|187979914| ATP synthase subunit beta [P. tritici-repentis]

MLKSGIQQALRASMRRPAIRRSAFQPLKKSFAPALSTRFASTDAANHGKIHQ
VIGAIVDVKFDTEQLPAILNAVTTONGDQKLILEVAQHLGENIVRCIAMDGTE
GLVRGSKATDTGAPIKIPVGHGTLGRIMNVTGDPIDERGPIKATKYAPIHADP
PEFTEQSTSAEVLVTGIKVVDLLAPYARELINNIAKAHGGFSVFTGVGERTRE
GNDLYHEMQETSVIQLDGDSKVALVFGQMNEPPGARARVALTGLTVAEYF
RDAEGQDVLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPTLAIDMGVMQERI
TTTTKGSITSVQAVYVPADDLTDPAPATTFAHLDATTVLSRGISELGIYPAVD
PLDSKSRMLDPRVIGEDHYNTATRVQQILQEYKSLQDIIAILGMDELSEADKL
TVERARKIQRFLSQPFAVAQVFTGIEGKLVDLKDTIRSFKAILTGEGDDLPEG
AFYMVGDFESARAKGEKILAELEKS

Spot 203 (1):
>0i|311331866| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAMPLRFSAQAPSSRLEEIVPASDRIEELSDAELGSEYEDMGTATAEEQANIA
YLDSIRIPIKDTLETATSEVDDETAKIILPYLEGNPNDFDLNAFGIPKLQRQKH
EAMLKKILGDYPAGAAAMDAARPWIVYWALQSMTALGQDISSYQKRIAHT
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FSLAQHPDGGFGGGYGQYPHLACSYAATLSLAIAGGKESYDVINRKTLWHY
LGQMKQADGGFTMCPGGEEDIRGAYCAMVILSLTNLPMELPPDAPARQHGF
TKFTDGLGEWVSKCQSWDGGISAEPGNEAHGAYAFCGLACLSILGPPKETLH
KYLNIDMLIYWLSSRQCTPEGGYNGRTNKLVDGCYSHWVGGCWSIVEAAT
TTGLWNRPALGRYILAACQEKKGGLKDKPGKHSDAYHTCYNLAGLSAAQY
KYTFDENVNKNLGATNLGAPYHWKSEGRYEDEKIVWDDGDVVRTVHPIFVI
PFMSVYEMRKYFEDKEGF

Spot 203 (2):
>0i|311316552| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSAPAHKFKVADISLAAFGRREIELAENEMPGLMETRRKYAEDQPLKGARIA
GCLHMTIQTAVLIETLKSLGAELTWTSCNIFSTQDHAAAAIAAAGVPVFAWK
GETEEEYEWCLEQQLTAFKDGKTLNLILDDGGDLTALVHKKYPEMLKDCY
GVSEETTTGVHHLYRMLKGKGLLVPAINVNDSVTKSKFDNLYGCRESLVDG
IKRATDVMIAGKVAVVAGFGDVGKGCAQALHSMGARVIVTEIDPINALQAA
VSGYQVTTMEKAAPQGQIFVTTTGCRDILTGAHFEVMPNDAIVCNIGHFDIEI
DVAWLKKNAKSVTSIKPQVDRFLMNNGRHIILLAEGRLVNLGCATGHSSFV
MSCSFTNQVLAQIMLYKASDEAFGNKY IEFGKTGKLDVGVYVLPKILDEQV
ALLHLAHCNVELSKLSEVQAEYLGLPAEGPFKSDIYRY

Spot 210 (1):
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYQKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGYTGKIKIAMDVASSEFYKADEK
YDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWSYF
FKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKDAF
GAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQILRI
EEELGDNAIYAGNNFRTAINL
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Spot 210 (2):
>0i|311329324| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSFGKLYSYSGNPRTTSLLAVAKENGLDIEFVETEPAKGVSTEY LKLNKLGK
VPTFEGADGFVLSECIAIAVYLASQNEKTSLLGKTKQDYATILRWMSFANTE
VLSPLGGWFRPILGRDPYNKKNVEESQKAALKAVHVIEEHLLTHTYLVGERL
TLADIFAASILARGFQFFFDKQWRDSNPNVTRWYETIYNQSSYSAVAPKFEFI
TEALKNVAPKKEGGEKKKETPKAAPKPKEEAEEEEEAAPAPKPKHPLEALPK
ATFVLDDWKRKYSNEETREVALPWFWENANFEEYSIYKVDYKYNDELTLTF
MTANLIGGFFTRLEASRKYLFGCCSVYGTANDSIIKGAFVVRGQEALPAFDV
APDVESYEFTKLDPTKEEDREFVNDQWSWDKPLVVGDKSYEWADGKGSGG
GPSEDNVTGFLVRSTATQWAKNSVIAVDAGSHLASITRILAKDFPLVSDPDPP
LPPSRNDNANSNGAYDHSESPSPGAAPVSPSDDESEADTPNSEKELPVTITTL
KHGAFAGLPFPHQSARANALHVVREHISTYLITHPHLDHLSGFVINTAAFHNT
SRPKRLAALPFTVNAIKTHIFNNVIWPNLTDEDGGVGLVTFQRLAEGGNIAL
GEGSGRGFIEVCDGLGVKGFKVSHGHCMQGPGHVHRGSNANLLETSSAQHP
TSGHQLDGQDGRSMSFSYTSQSAPGTPGLSGADTGRRASGTTVPPPQQSSED
HCVIDSTAYFIRTESTPTTPKREILIFGDVEPDSLSLSPRTSQIWSEAAPKIASGI
LTGIFIEVSYTNAQSDAVLFGHLAPRHLLEELCVLGDMVKERKKETEREKEE
GRIRKKRKRASNTLQLDGLGEKDRGKRLGVPKGIDSPISSTNQNININNDDDG
MSDYPTSRGETGTHTPNPLPSSHHQRTSDPHVSHPSAPAALNLSSVSAEHSRA
ILSAAFDSPLKGIKIVIIHVKDTFTDGPLVGDQILKELREGEATLQEQGRGLGC
QFEVSVAGGSYWF

Spot 210 (3):
>0i|187976885| Carboxypeptidase Yprecursor [P. tritici-repentis]

MKVATSALLIGAAAAQQQQILKFPDSFSELKESSWTKPLQNLEESLKSLTGE
ARATWDEIAMMFPESFEKAAFFSEPKPHTRKQDSEWDHIIKGADIQSVWVEN
EKGEKEREIDGKLEQYSLRAKKVDPSVLGVDKVKQYSGYLDDEEEDKHLFY
WFFESRNDPKNDPVVLWLNGGPGCSSLTGLFMELGPASITKDQKIKHNPYS
WNSNASVIFLDQPVNVGYSYSSGSVSNTVAAGKDIYALLTLFFKQFPEYSHQ
SFHISGESYAGHY IPVFASEILSHKNRNINLQSVLIGNGLTDGLTQYEYYRPM
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ACGEGGWPAVLDESQCKAMDNAYPRCASLIENCYNSESVWSCVPASIYCNN
AMIGPYQRTGQNVYDVRKPCGSNSLCYDELDWIQGYLNKKEVMKAVGAEV
SNYESCNFDINRNFLLQGDWMKPFHRVVPGILEKIPVLIYAGDADYICNWLG

NKAWTEALEWPGAKAYNQAKMEDFKIDGDGKTVGQVKSSGNFTFMRLHA

GGHMVPYDQPEASLEMLNRWLGGGFWKA

Spot 211:
>0i|311323385| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGHSVPPLNDKSLLKSQTYVNGEWIDAKSGKSFEVHDPATGKLIGTMPEMD
RADTEAAIAAAAAALPSFRKLTGRERSRMLRKWYQLIIDNADDLAKLITWE
NGKPFADAKGEVNYAASFYEWFAEEAPRMYGATIPASVAGNRVFTIKEPVG
VVGLITPWNFPAAMITRKIGPALAAGCTVVAKSPGETPFTAAALAELAHRAG
IPKGVVNFVTALKNTPEVGETITSSKTIKKVSFTGSTGVGKLLMKQSSDTLKK
LSFELGGNAPFIVFDDADLETAVAGAITSKFRSSGQTCVCANRIYVQSGIYDE
FCTKFTEKVKGFKVGGGYDEGITHGPLIHDRAVSKVDAHVQDAVKNGAKYV
LFGGQKLPDLGENFYQPTVLRDMTKDMQLAKDETFGPVAGLFPFDTEADVV
KLANAADVGLAGYFFSKDIQRVYRVAEALEVGMVGVNTGLISDAAAPFGG
VKESGFGREGSHMGIDEYVVTKTITLGGNGQPLQGE

Spot 212:
>0i|311332885| hypothetical protein Partial [Pyrenophora teres f. teres 0-1]

ARQQAVRPSQRRGLAAPASGSFQYQSGEAKGVKYASRDFAGPTTTLALVAK
AGTRYQPLPGLTEGLANFAFRGTERRSTLRIVRESELLGASLNAHHSRENLVL
EAKFLRDDLPYFVELLGEVASSTKYQPHVYAEEVLPMIHFAHKRFLASVTD
MATQSAHSLAFHRGLGVPTASAAPTPYTKYLDAETIEYYSKIAYAKPNFAVV
ANGADHGDFSKWVSEFFDDVPSSALDESKTGADQSKYYGGEERIAHDSGNA
MVIAFPGSSSFTGKFYKPEIAVLSSLLGGESAVKWSSGFTKLGQAAAPGAKYV
KTTSAIYSDAGLLYTTITGSAKAVAQTAKAAVEAIQKIAAGEISSEEVSKAKA
AAKFKELEHGQDIRAGLELTGSGLIHNTQPYQIDEVAKKIDSVSEESLKKAAK
ELLENRASVSSVGDLFVLPYAEDLGLKA
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Spot 218:
>0i|311332885| hypothetical protein Partial [Pyrenophora teres f. teres 0-1]

ARQQAVRPSQRRGLAAPASGSFQYQSGEAKGVKYASRDFAGPTTTLALVAK
AGTRYQPLPGLTEGLANFAFRGTERRSTLRIVRESELLGASLNAHHSRENLVL
EAKFLRDDLPYFVELLGEVASSTKYQPHVYAEEVLPMIHFAHKRFLASVTD
MATQSAHSLAFHRGLGVPTASAAPTPYTKYLDAETIEYYSKIAYAKPNFAVV
ANGADHGDFSKWVSEFFDDVPSSALDESKTGADQSKYYGGEERIAHDSGNA
MVIAFPGSSSFTGKFYKPEIAVLSSLLGGESAVKWSSGFTKLGQAAAPGAKYV
KTTSAIYSDAGLLYTTITGSAKAVAQTAKAAVEAIQKIAAGEISSEEVSKAKA
AAKFKELEHGQDIRAGLELTGSGLIHNTQPYQIDEVAKKIDSVSEESLKKAAK
ELLENRASVSSVGDLFVLPYAEDLGLKA

Spot 221:
>0i|311328404| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSDEVYEGAIGIDLGTTYSCVANYEGTNVEIIANEQGSFTTPSFVSFTSDERLI
GEAAKNQAAMNPENTVFDVKRLIGRRFEDETVTKDIKSWPFKVVDQNGSPL
VEVEYLGEKKQFSPQEISAMVLVKMKEVAETKLGMKVEKAVITVPAYFNDN
QRQATKDAGAIAGLNVLRIINEPTAAAIAYGLGSGKSDKERNVLIYDLGGGT
FDVSLLHIQGGVFTVKATAGDTHLGGSDFDTALLDHFRKEFTKKY SKEHLM
DSMLHDIAWNCLAHESYHNPSFDAAFPTRDAFVSAFDSLGFEFCPGLLDVVA
SDDPPTLDWFKSVGLDIFADKDQIPHKSWGIYMHFYVKPEREALTYVGSATA
AAFGIRARLKDYRTLHAMSQTILDAIRNGYTLDHTVILGHCPIPPPSRQPILRG
VCLSTETAFHAIFWPMRSKDKEYGHLGDQQLWDPEDLSYGGLCTHSPLLES
LDGLELTAEELDIIAETRRRRKNELLAKWCRDDNIKQRANPTPEFRAKRRAIN
KARYKTRKRKRDADVANKAHYYISGDARALRRLRTACERAKRTLSNATQT
TVEIDSLFDGEDFNANITRARFEDLNQKAFVGTLDPVAQVLKDANIAKDKVD
EIVLVGGSTRIPKIQKLLSDYFNGKKLEKSINPDEAVAYGAAVQAGILSGKAT
SAETADLLLLDVVPLSLGVAMEGNIFAPVVPRGQTVPTIKKRTFTTVADNQQ
TVQFPVYQGERVDCENNTSLGEFTLAPLPPLRAGEAVLEVVFEVDVNGILKV
TATEKSTGRSANITISNAVGKLSSSDIETMINDAQKFKTSDEAFSKKFESRQQL
ESYISRVEEMVSDPTTSIRLKRGQKEKIESALSDAMAQLEIEDAPADDLKKKE
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LALKRVVTKAFSTR
Spot 222 (1):
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYQKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGY TGKIKIAMDVASSEFYKADEK
KYDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWS
YFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKD
AFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQIL
RIEEELGDNAIYAGNNFRTAINL

Spot 222 (2):
>0i|311323483| hypothetical protein [Pyrenophora teres f. teres 0-1]

MRFTQAVTLALPAIAAAYPGMMGNNSRGEMEEYLRAEMAREQLENRATEP
QGGLLPGLLDPIEDLVGGLLTSVGNAIVKQDNKRPEPGYEFKAPGPNDSRGP
CPGLNLLANYGYLPRDGYVNFGQVLAATAQGFNMGTDLATVLATFAVLGS
GDLDGLSFYLGAGKNGIGGLNRHSVVEADVSPNREDYYNGCGDNHHLSSRL
VKQMVGFAAQDPKKEFNMNVMAEHYAQSASFSKNNNPFLYYFPFPQIVSLG
AFAFYPQFFSNGTYGAGGVPNYKSIMSIIGAEYDTKTKEFKYVPERWPENWY
RRDTPYGAVQTLVDGFLNIYPRNIIVPLAAQVGTPNLSVQTLLCDIYQGISSIT
PLVLGGTEENIAKGVSWALSVLGPIMSKTALGCPDSVISPNLLFPDSQREGGPI
NPPVVPSDAWTGDNVYNKVYFGGDSLPVEPECRHAN

Spot 224 (1):
>0i|311329409| hypothetical protein [Pyrenophora teres f. teres 0-1]

MVRANSTIVSNAANLKKYLDLPQKGSVMAEYVWIDGSNGIRSKSKTLKKKV
ESLDDLPEWNFDGSSTGQAPGDNSDVYLRPVAYYPDPFRLGDNVLVMCETY
MSDGSPNAYNFRHDAAIIFEQHKEHGFWFGLEQEYTLLDEFGWPYGWPKNG
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FPAPQGPYYCGVGTGKVFCRDIVEAHYKACMYAEIAISGTNAEVMPAQWEY
QVGPCPGIDLGDQLWMSRFLLHRVAEEFGAKVTFAPKPIPGDWNGAGLHTN
VSTNETRADNGMKAIEAAMEKLSKRQAEHMAVYGSDNQLRMTGKHETAS
YDKFTWGVANRGSSVRIPRAVAAEGKGYFEDRRPASNGDPYQITGIIAETMY
GKVEGADVARFAKQAEAVETEMVIDIHKP

Spot 224 (2):
>0i|311325431| hypothetical protein [Pyrenophora teres f. teres 0-1]

MDDKVKYLLSLRAVRERAKLVGEAADAGKLTHFDVHEEKLGEAADYVAG
VVKRDFGPDAYHTIPPHGRWQHFEVGKIPRIGALLEEWKKLGCDDLESTRRL
IDLFFVSVLLDAGAGDHWRYVEPRTETQYERSEGIAVASLYLFREGAFTSGG
EGMGMCVDGKGLOQNLKTEELAKGFQISDTNPMLGVESRANLLRSLGKSLLS
QPEVFGKEGRPGNVVDYMKTTSPDGTTLDILTFWDILQTLLIPIWPQDRTVV
NGQALGDAWPLNTLKTVASSSTAADETTFIQPFHKLTQWLAYSLTVPFTRIL
HLTWKNTDALTALPEYRNGGLFVDLGVLTLKPASLERGLATAAAAGIATGE
NKGLPAFAAGDDVVVEWRAMTLVLVDRLYKLVLEKMSGVELSMAQLLEA
GTWKAGREVAKEKRPVGKGSPILVVSDGTVF

Spot 227 (1):
>0i|311325728| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSFETTGTIASFGGKLLKLKHKSSSTNTDMELNMFLPPQALKSGAKVPVLFY
LSGLTCTGNNCSEKGFFQHGAAQHGIAVVYPDTSPRGLQIEGEDDAYDFGSG
AGFYVDATKEPWSKGYNMYSYITKELPEALFSSFKELDSSKVSITGHSMGGH
GALTLFLKNPGMYKSVSAFAPIANPINCPWGQKAFKGYFGEDQQQKWKEH
DATELVKQWKGPLEMLIDVGTGDNFYKQGQLLPENFVQAAKEAGNDKGIQ
LRMQPDYDHSYYFMATFADDHVAWAAKHLGA

Spot 227 (2):
>0i|311325538| hypothetical protein Partial [Pyrenophora teres f. teres 0-1]

FHIANPAVGDPANSEDWRIKGYNPLTPPDLLQSEIPQTAKSRDTVLKGRNEA
VDIVQGKDAQKRLLVVIGPCSIHDPPAALEYCDRLMKLKEKYQDDLLIVMRS
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YLEKPRTTVGWKGLINDPDIDNSFKINKGLRISRQLFVDLTEKGMPLASEML
DTISPQFLADMFSVGAIGARTTESQLHRELASGLSFPVGFKNGTDGTLDVAV
DAIGSAKHPHHFLSVTKPGVVAIVGTIGNDDCFVILRGGKKGTNYDAQSVKE
AREKLESKGMNSRLMIDCSHGNSEKNHMNQPKVAHAVAEQIAGGETAVMG
VMIESNIKAGTQKVPKEGKAGLEYGMSITDACIDWETTEAVLEELAGAVAK
RRTLLGQNGA

Spot 229 (1):
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYQKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGY TGKIKIAMDVASSEFYKADEK
KYDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWS
YFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKD
AFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQIL
RIEEELGDNAIYAGNNFRTAINL

Spot 229 (2):
>0i|187978686| Enolase [P. tritici-repentis]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TNLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVL
NGGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYHKLKSLAKKTYGQSA
GNVGDEGGVAPDIQTPEEALDLIMKAIEEGWIPLARSRIAMDVASSEFYKAD
EKKYDLDFKNPDSDKSKWLSYEQLAELYKSLAAKYPIVSIEDPFAEDDWEA
WSYFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAA
KDAFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLN
QILRIEEELGDNAIYAGNNFRTAINL
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Spot 231:
>0i|311322842| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTEPVGDFGLIGLAVMGQNLILNAADHGFTVVAFNRTVAKVDRFLNDEAK
GKSIVGAHSMEEFVSKLKKPRRMMLLVMAGKPVDDFIELILQAGAEEGDIIID
GGNSHYPDTNRRTNYLKSKGIRFVGSGVSGGEEGARYGPSIMPGGNEEAWP
YIKDVLQSISAKSDGEACCQWVGDEGAGHYVKMVHNGIEYGDMQLICEAY
DIMKRGLGMKNKEIGDVFTQWNKGVLDSFLIEITRDIMYKNDDDGVAIVEKI
LDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKQERGRAAGLLD
GPTPSFSGDRQAFIDNLEQALYASKIISYAQGFMLIQNAAKEYKWKLNKPEIA
LMWRGGCIIRSVFLKEITSAYRKNPELENLLFDEFFSKAIHKAQSGWRDVVS
KGALWGIPTPAFSTALSFYDGYRAKDLPANLLQAQRDYFGAHTFRIKPEYAN
ATYKEGQDIHVNWTGRGGNISASTYNA

Spot 232 (1):
>0i|311328903| hypothetical protein [Pyrenophora teres f. teres 0-1]

MEEEVAALVIDNGSGMCKAGFAGDDAPRAVFPSIVGRPRHHGIMIGMGQKD
SYVGDEAQSKRGILTLRYPIEHGVVTNWDDMEKIWHHTFYNELRVAPEEHP
VLLTEAPINPKSNREKMTQIVFETFNAPAFYVSIQAVLSLYASGRTTGIVLDSG
DGVTHVVPIYEGFALPHAISRVDMAGRDLTDYLMKILAERGYTFSTTAEREI
VRDIKEKLCYVALDFEQEIQTASQSSSLEKSYELPDGQVITIGNERFRAPEALF
QPSVLGLESGGIHVTTFNSIMKCDVDVRKDLYGNIVMSGGTTMYPGISDRM
QKEITALAPSSMKVKIIAPPERKY SVWIGGSILASLSTFQQMWISKQEYDESGP
SIVHRKCF

Spot 232 (2):
>0i|311323385| hypothetical protein [Pyrenophora teres f. teres 0-1]

MGHSVPPLNDKSLLKSQTYVNGEWIDAKSGKSFEVHDPATGKLIGTMPEMD
RADTEAAIAAAAAALPSFRKLTGRERSRMLRKWYQLIIDNADDLAKLITWE

NGKPFADAKGEVNYAASFYEWFAEEAPRMYGATIPASVAGNRVFTIKEPVG
VVGLITPWNFPAAMITRKIGPALAAGCTVVAKSPGETPFTAAALAELAHRAG
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IPKGVVNFVTALKNTPEVGETITSSKTIKKVSFTGSTGVGKLLMKQSSDTLKK
LSFELGGNAPFIVFDDADLETAVAGAITSKFRSSGQTCVCANRIYVQSGIYDE
FCTKFTEKVKGFKVGGGYDEGITHGPLIHDRAVSKVDAHVQDAVKNGAKYV
LFGGQKLPDLGENFYQPTVLRDMTKDMQLAKDETFGPVAGLFPFDTEADVV
KLANAADVGLAGYFFSKDIQRVYRVAEALEVGMVGVNTGLISDAAAPFGG
VKESGFGREGSHMGIDEYVVTKTITLGGNGQPLQGE

Spot 233 (1):
>0i|187975430| Survival factor 1 [P. tritici-repentis]

MFSWAKSTLAAVAGTQEPEYGPDAIQPVGKKGDEPAYTELTKKDLKWVTL
DYTNVETQTFYLFTDAGHKGFLQVIYNNIAGLRVTVQFNCKLFYPNNEKPFL
WASDPVHNYGFDENQHSFYADGVSIELSADGNSYDIKAAVNENSMVNVKFT
RTAPGFMGGKDGMTNYGTDPKAPWGSMHHHFWPRCSVEGKIITKDGEVDV
TGRGMLSHALQGMKPHHAAARWNFANFQSPSYSAIIMEFTTPSSYASTVVR
VCGIATDGELLFANTDGAEVKHTETKQDETGWAEPTAASYHWVGKTKDGK
DVTADLAGALGKNIDRVDVMAEVPGFIKTIVASAAGTKPYIYQYAPKMTIK
VKVGDEVKEEEGTLFTEATFIS

Spot 233 (2):
>0i|311319520| hypothetical protein [Pyrenophora teres f. teres 0-1]

MFSWAKSTLAAVAGTQEPEYGPDAIQPVGNKGDEPAYTELTKKDLKWVTL
DYTNVETQTFYLFTDAGHKGFLQVIYNNIAGLRVTVQFNCKLFYPNNEKPFL
WASDPVHNYGFDEDQHSFYADGVSIELSADGNSYEIKAAVNENSMVNVKFT
RTAPGFMGGKDGMTNYGTDPKAPWGSMHHHFWPRCSVEGKIITKDGEVDV
TGRGMLSHALQGMKPHHAAARWNFVNFQSPSYSAIIMEFTTPSSYASTVVR
VCGIATDGELLFANTDGAEVKHTETKQDETGWAEPTAASYHWVGKTKDGK
EVTADLAGALGKNLDRVDVMAEVPGFIKTIVASAAGTKPYIYQYAPTMTIK
VKVGDEVKEEEGTLFTEATFIS

152



Spot 233 (3):
>0i|311325425| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSGETFEFQAEISQLLGLIINTVYSNKEIFLRELISNASDALDKIRYEALSDPSK
LDSGKDLRIDIIPNKEAKTLTIQDSGIGMTKADLINNLGTIARSGTKQFMEALS
AGADISMIGQFGVGFYSAYLVADRVTVVSKNNDDEQYVWESSAGGTFKITE
DTEGEQIGRGTKIILHLKEEQMDY LNESKIKEVVKKHSEFISYPIYLHVLKETE
KEVEDEDAAEETTEGDEKKPKVEEVDDEEEEKKKEKKTKKVKESKIEEEEL
NKTKPIWTRNPQDITTEEYASFYKSLSNDWEDHLGVKHFSVEGQLEFRAILF
VPKRAPFDLFETKKTKNNIKLYVRRVFITDDATDLIPEWLSFVKGVVDSEDLP
LNLSRETLQOQNKIMKVIRKNIVKKTLELFNEIAEDREQFDKFYSAFGKNIKLGI
HEDSQNRASLAKLLRFNSTKSGEELTSLTDYVTRMPEHQKQMYYITGESLKA
VQKSPFLDTLKDKGFEVLFLVDPIDEYAMTQLKEFDGKKLVDITKDFELEES
EEEKKEREAEEKEFEGLAKSLKTVLGDKVEKVVVSHKLVGSPCAIRTGQFG
WSANMERIMKAQALRDTSMSSYMSSKKTFEISPKSAIIKELKRKVEADGED
DRTVKSITLLLFETSLLVSGFTIDEPVQYAERIHKLVSLGLNVDEEVETEQEKG
EASTEQTATAGESAMEEVD

Spot 235 (1):
>0i|311331037| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TSLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVLN
GGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYQKLKSLAKKTYGQSAG
NVGDEGGVAPDIQTPEEALDLITKAIEEAGY TGKIKIAMDVASSEFYKADEK
KYDLDFKNPDSDKSKWLSYEQLAELYKSLAEKYPIVSIEDPFAEDDWEAWS
YFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAAKD
AFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLNQIL
RIEEELGDNAIYAGNNFRTAINL
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Spot 235 (2):
>0i|187978686| Enolase [P. tritici-repentis]

MTITKIHARSVYDSRGNPTVEVDIVTETGLHRAIVPSGASTGSHEACELRDGD
MSKWAGKGVTKAVANVNDTIAPALIKEKLDVKDQSAVDAFLNKLDGTKNK
TNLGANAILGVSMAIAKAAAAEKGVPLYAHISDLAGTKKPYVLPVPFQNVL
NGGSHAGGRLAFQEFMIVPCEAPTFSEAMRQGAEVYHKLKSLAKKTYGQSA
GNVGDEGGVAPDIQTPEEALDLIMKAIEEGWIPLARSRIAMDVASSEFYKAD
EKKYDLDFKNPDSDKSKWLSYEQLAELYKSLAAKYPIVSIEDPFAEDDWEA
WSYFFKTSDFQIVGDDLTVTNPEFIKKAIELKSCNALLLKVNQIGTITEAIQAA
KDAFGAGWGVMVSHRSGETEDVTIADIVVGLRAGQIKTGAPARSERLAKLN
QILRIEEELGDNAIYAGNNFRTAINL

Spot 236 (1):
>0i|311316969| hypothetical protein [Pyrenophora teres f. teres 0-1]

MADMPKDLKTQIDKLEELFVVNTDKLKHITNHFVSELEKGLSEEGGSIPMIPT
WCMAFPDGNETGSYLALDMGGTNLRVCEVTLTEEKGEFEIIQSKYRMPEEL
KTGTADELWGYVADCLQQFIEYHHEGEKLETLPLGFTFSYPVSQDAIDHGVL
QRWTKGFDVHGMEGVDVVPGFKKALEDRGVPIKLAALVNDTTGTMIASAY
TNTSIKIGCIFGTGCNAAYMEECGEIPKLKHMKLDPKLPMAINCEWGAFDNE
KKVLPRTQYDVIIDKESPRPGQQLFEKMVAGLYLGEIFRLVLLDLHKGNECS
MFEGQNASKLTKPYSLDAGFLSQIEEDRFENLQDTADLFQEKLGITCTKPELE
LIRRLAELIGTRAARLTACGVSAICKHKHWDEVHVGADGSVFTKYPHFKIRQ
AQAMKEIMDWPAKY GKGKNDPIEVLPAEDGSGVGAALIAALTVKRAQQGL
LAGIRDQDALLAMAPKKKGN

Spot 236 (2):
>0i|311317832| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSPGKISSLDFAKFYNIVDGKQRGSEQIHHGINPSTGQELWDVPIASEQDLND
AVAAAKKAFPAWRDTPLEKRKEALVKIAELYQQHHQEFVTLLRKENGKPSQ
LANMEVKLAGDFFLYHASLDIPSETVEDAEKTLYTEYAPLGVCGAICPWNFP
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LVLSAGKMAPCLLTGNCMIVKPSPFTPYTSLKFVELAQEILPPGVLQVIGGNN
ELGAGMCEHPDIQKISFTGSTVTGKKVMATCSKTLKRVTLELGGNDASIVMP
DVDIKKVAPQVAMGAFQNTGQVCVATKRIYIHETIYKEFLEEMTNFTKNLKT
GNAEDDETMLGPVQNQMQYERVKGFFEDSKAKGYKFAAGAPDVASGKGFF
IQPTIIDNPPNDSRIIQEEPFGPIVPTQPWSDLEEVIARANDTNTGLGACVWGA
DVEKASQVARRLEAGSVFVNSFEKPTPQAIFGGHKESGIGGEWGTTGLLAYC
NARVIHVYKA

Spot 237 (1):
>0i|311328129| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSLSNKLSIADVDLKGKRVLIRVDFNVPLDSDKNITNNQRIVGALPTIKHAIE
NGAKAVILMSHLGRPDGKPNAKYSLKPVVPELEKLLGKSVTFTDDCVGKSV
EDTVNGASNGQVILLENLRFHAEEEGSFKDGEGKKQKVDKSKVEEFRKGLT
ALGDVYINDAFGTAHRAHSSMVGVDLPQKASGFLVKKELDYFAKALEEPKR
PFLAILGGAKVSDKIQLIDNLLGKVNSLIICGGMSFTFKKTLEGVKIGDSLFDE
AGSKTVKDLVEKAKKNNVKIVLPVDYITADKFDKDAKTGYAEDKDGIPDG
WMGLDCGEKSIKLYKEAIGEAQTILWNGPAGVFEFEKFAKGTKETLDAAVE
AAQSGKIVIIGGGDTATVAAKYGVEDKLSHVSTGGGASLELLEGKDLPGVSA
LSSK

Spot 237 (2):
>0i|311329210| hypothetical protein [Pyrenophora teres f. teres 0-1]

MPNSLDQLKATGTTVVADSGDFATIKKYQPQDATTNPSLILAASKKPEYEKL
IDAAVEYGKKHGTDLENQVDATLDNLLVQFGKEILQIVPGKVSTEVDARFSF
STEESVAKALHIIDLYKEVGIGKERVLIKLASTWEGIKAAEILQSKHGVNCNL
TLMFSQVQAIAAAEAGAFLISPFVGRILDWYKASTKKEYKKEEDPGVKSVQQ
IFNYYKKHGYKTIVMGASFRSVGEVTELAGCDYLTIAPNLLEELYNSQEEVP
KKLIAEDAVKLDIEKKSYINNEAEFRFYFNEDQMAVEKLREGISKFAADAVT
LKDILRKKIQA

155



Spot 239:
>0i|311328129| hypothetical protein [Pyrenophora teres f. teres 0-1]

MSLSNKLSIADVDLKGKRVLIRVDFNVPLDSDKNITNNQRIVGALPTIKHAIE
NGAKAVILMSHLGRPDGKPNAKYSLKPVVPELEKLLGKSVTFTDDCVGKSV
EDTVNGASNGQVILLENLRFHAEEEGSFKDGEGKKQKVDKSKVEEFRKGLT
ALGDVYINDAFGTAHRAHSSMVGVDLPQKASGFLVKKELDYFAKALEEPKR
PFLAILGGAKVSDKIQLIDNLLGKVNSLIICGGMSFTFKKTLEGVKIGDSLFDE
AGSKTVKDLVEKAKKNNVKIVLPVDYITADKFDKDAKTGYAEDKDGIPDG
WMGLDCGEKSIKLYKEAIGEAQTILWNGPAGVFEFEKFAKGTKETLDAAVE
AAQSGKIVIIGGGDTATVAAKYGVEDKLSHVSTGGGASLELLEGKDLPGVSA
LSSK

Spot 240 (1):

>0i|311316234| hypothetical protein  [Pyrenophora teres f. teres O-
1IMYNFARARPLARAVRAAAETPLKRSVIQQRRGLAIHEYRSAALLESYGIGV
PKGGVAESGAEAEKIAKDIGGEDAVIKAQVLAGGRGKGTFDNGFKGGVRVV
YSPREASILAEQMIGHKLITKQTGAAGRLCNSVFIVDRKFARREFYLAILMDR
ASQGPVIVASSQGGMDIETVAKEHPEAIITTPVDIHTGVTDEMARNIATDLGF
SEQCIEDAKDTIQKLYKVFMEKDATQIEINPLSETTDHQVLAMDAKLNFDDN
ADFRQKEVFSWRDLTQEDPEEVKAAKVGLNFIKLDGDIGCLVNGAGLAMAT
MDIIKLNGGTPANFLDVGGGATPEAIRQAFDLITSDPKVTAIFVNIFGGIVRCD
AIAKGLIQVVQEMNLKTPVIARLQGTNMEAAQKLLNDSGLKIFSIDDLQAAA
EKSVQFSKVVKMARDIDVGVEFTLGI

Spot 240 (2):
>0i|311330840| hypothetical protein [Pyrenophora teres f. teres 0-1]

MADKGLEDVPEGQIESNYDEITDSFDNMNLKAELLRGVYAYGFERPSAIQQR
AIMPVIKGNDVIAQAQSGTGKTATFSISTLQKIDSNVKACQALILAPTRELAQ
QIQKVVVAIGDFMDIQCHACIGGTSVRDDMKALQDGPQVVVGTPGRVHDMI
QRRVLKTDHMKMFVLDEADEMLSRGFTEQIYDIFQLLPQSTQVVLLSATMP
QDVLEVTTKFMRDPVRILVKKDELTLEGIKQFYIAVEKEDWKLDTLSDLYET
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VTITQAVIFCNTRRKVDWLTDKLTARDFTVSAMHGDMDQAQRDVIMKEFRS
GSSRVLIATDLLARGIDVQQVSLVINYDLPANRENYIHRIGRGGRFGRKGVAI
NFVTADDVRMMREIEQFYSTQIEEMPMNVADLI

Spot 240 (3):
>0i|311323483| hypothetical protein [Pyrenophora teres f. teres 0-1]

MRFTQAVTLALPAIAAAYPGMMGNNSRGEMEEYLRAEMAREQLENRATEP
QGGLLPGLLDPIEDLVGGLLTSVGNAIVKQDNKRPEPGYEFKAPGPNDSRGP
CPGLNLLANYGYLPRDGYVNFGQVLAATAQGFNMGTDLATVLATFAVLGS
GDLDGLSFYLGAGKNGIGGLNRHSVVEADVSPNREDYYNGCGDNHHLSSRL
VKQMVGFAAQDPKKEFNMNVMAEHYAQSASFSKNNNPFLYYFPFPQIVSLG
AFAFYPQFFSNGTYGAGGVPNYKSIMSIIGAEYDTKTKEFKYVPERWPENWY
RRDTPYGAVQTLVDGFLNIYPRNIIVPLAAQVGTPNLSVQTLLCDIYQGISSIT
PLVLGGTEENIAKGVSWALSVLGPIMSKTALGCPDSVISPNLLFPDSQREGGPI
NPPVVPSDAWTGDNVYNKVYFGGDSLPVEPECRHAN

Spot 242:
>0i|311325372| hypothetical protein [Pyrenophora teres f. teres 0-1]

MAPAIGIDLGTTYSCVGIFRDDRIEIIANDQGNRTTPSFVAFTDSERLIGDSAK
NQVAMNPVNTVFDAKRLIGRKFADAEVQADMKHFPFKVIDKGGKPVIQVEF
KGEEKVFTPEEISSMVLTKMRETAESYLGGTVNNAVVTVPAYFNDSQRQAT
KDAGLIAGLNVLRIINEPTAAAIAYGLDKKTEGERNVLIFDLGGGTFDVSLLTI
EEGIFEVKSTAGDTHLGGEDFDNRLVNHFTNEFKRKHKKDLTSNARALRRL
RTACERAKRTLSSSAQTSIEIDSLYEGIDFYTSITRARFEELCQDLFRSTMEPVE
RVLRDAKIDKSSVHEIVLVGGSTRIPKVQKMVSDFFNGKEPNKSINPDEAVA
YGAAVQAAILSGDTSSKSTSEILLLDVAPLSIGIETAGGVMTALIKRNTTIPTK
KSEVFSTFSDNQPGVLIQVYEGERARTKDNNLLGKFELTGIPPAPRGVPQIEV
TFDVDANGIINVSALEKGTGKTNKIVITNDKGRLSKEEIERMLAEAEKYKAE
DEAEAARIAAKNALESYAYSLRNTLSDSKVDEKLDAGDKEKLKAEIDKTVA
WLDDNQTATKDEYESQQKELEGIANPIMMKFYGAGGEGGMPGGMPGGGM
PGGGAPGGAGGDDGPTVEEVD
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Spot 255 (1):
>0i|311333343| hypothetical protein [Pyrenophora teres f. teres 0-1]

MASFSRSLRPLTRVAAASSRSLRPAPVRAGPQIRCLSSTMPRREAVDISDVPP
TPITHLSETETLMGDTVSKFANEVILPKAREMDEAEAMDPAVVEQLFEQGLM
GIEIPEEYGGSGMNFTSAIIAIEELARVDPSVSVLCDVHNTLVNTAIIKWGSEK
LKKEWLPKLATNTVGSFCLSEPVSGSDAFALATKATRTDNGYKISGSKMWIT
NSVEANFFIVFANLDPSKKYKGITAFIVEKGTPGFSIAKKEKKLGIKASSTCVI
TFDDVEIPRDNLLGKEFEGYKYAIGLLNEGRIGIAAQMTGLALGAWENAASY
AWNDRKQFGTLIGEFQAMQHQLAQAWTEIQAARALVYNAARKKEAGEDFI
MDAAMAKLMASQVAGKVSGQAIEWMGGMGFVREGLAEKYFRDSKIGAIY
EGTSNIQLTTIGKLLQKKYTK

Spot 255 (2):
>0i|311329985| hypothetical protein [Pyrenophora teres f. teres 0-1]

MTVPNGNGKSTFLFTSESVGEGHPDKICDQVSDAILDACLKEDPLSKVACET
AAKTGMIMVFGEITTKAHLDYQKIIRGAIKDIGYDSSEKGFDYKTCNVLVAIE
QQSPDIAQGLHYEEALEKLGAGDQGIMFGYATDETPELLPLTVLLSHKLNSA
MTTARKDGSLPWLRPDTKTQVTVEYAHDGGAVIPLRVDTVVVSAQHSEDIT
TEELRKEIKEKIIKKVIPANMLDDKTVYHIQPSGLFIIGGPQGDAGLTGRKIIVD
TYGGWGAHGGGAFSGKDYSKVDRSAAYLARWIAKSLVNAKLARRALVQL
SYAIGVAEPLSLFVETYGTSERSSDELVEIVKNNFDLRPGVIVKELNLINPIYF
QTAKNGHFTNQDFTWEKPKELTF
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Ek 2. GPS 79 Biyolojik Tekrar ve Teknik Tekrar Jel Goriintiileri

Sekil Ek 2.1. (a) 1. Biyolojik Tekrar 1. Teknik Tekrar, (b) 1. Biyolojik Tekrar
2. Teknik Tekrar, (c) 1. Biyolojik Tekrar 3. Teknik Tekrar
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(a)

(b)

(©)

Sekil Ek 2.2. (a) 2. Biyolojik Tekrar 1. Teknik Tekrar, (b) 2. Biyolojik Tekrar
2. Teknik Tekrar, (c) 2. Biyolojik Tekrar 3. Teknik Tekrar
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(a)

(b)

(©)

Sekil Ek 2.3. (a) 3. Biyolojik Tekrar 1. Teknik Tekrar, (b) 3. Biyolojik Tekrar
2. Teknik Tekrar, (c) 3. Biyolojik Tekrar 3. Teknik Tekrar
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(@)

(b)

(©)

Sekil Ek 2.4. (a) 4. Biyolojik Tekrar 1. Teknik Tekrar, (b) 4. Biyolojik Tekrar
2. Teknik Tekrar, (c) 4. Biyolojik Tekrar 3. Teknik Tekrar
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(a)

(b)

(©

Sekil Ek 2.5. (a) 5. Biyolojik Tekrar 1. Teknik Tekrar, (b) 5. Biyolojik Tekrar
2. Teknik Tekrar, (c) 5. Biyolojik Tekrar 3. Teknik Tekrar
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