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OZET

UzUMSU MEYVELERDE HASTALIGA SEBEP OLAN BAZI
FUNGUSLARIN MOLEKULER TESHISI

PAMUKCU, Gézdem
Nigde Omer Halisdemir Universitesi
Fen Bilimleri Enstitiisii

Bitkisel Uretim ve Teknolojileri Anabilim Dali

Danigsman : Prof. Dr. Cigdem ULUBAS SERCE
Agustos 2019, 64 sayfa

Uziimsii meyve Vetistiriciliginin 6nemli sorunlarindan birisi de fungal hastaliklardir.
Fungus hastaliklarindan dolayr {iziimsii meyvelerde Onemli verim Kkayiplar
yasanmaktadir. Bu calismada, Dogu Karadeniz Bolgesi ve Kahramanmaras ilindeki
yabani iiziimsii meyve bitkileri (cilek, ahududu, bogiirtlen, maviyemis, miirver) ve
Akdeniz Bolgesi ¢ilek yetistiriciligi yapilan alanlardan toplanan ¢ilek bitkileri ile PCR
ve DNA dizi analizleri gibi molekiiler tani teknikleri kullanilarak fungal tiirler
belirlenmistir. Funguslar, PDA besi ortaminda gelistirildikten sonra DNA’lar1 izole
edilmistir. Multi-lokus sekans tiplendirme yontemi ile ITS ve LSU gen bolgeleri PCR
ile cogaltilmis ve elde edilen DNA dizilerinden fungal tiirler tespit edilmistir. BLAST
analizlerine gore, izole edilen funguslarin Boeremia exigua, Colletotrichum
gloeosporioides, Epicoccum nigrum, Didymella glomerata, Preussia minima,
Peyronellaea prosopidis, Fusarium sambucinum, Pestalotiopsis sp, Chaetomium fimeti,
Gnomoniopsis idaeicola, Hypoxylon perforatum, Diplodia seriata, Fusarium solani ve
Fusarium equiseti tiirleri olduklar1 tespit edilmistir. Bu ¢alismanin bitki fungal

hastaliklarla miicadele yontemlerine katki saglayacag: diisiiniilmektedir.

Anahtar Sozciikler: Cilek, ahududu, bogiirtlen, maviyemis, miirver, fungus, MLST, Dizi analizi



SUMMARY

MOLECULAR DIAGNOSIS OF SEVERAL FUNGI CAUSING DISEASE IN BERRY
FRUITS

PAMUKCU, G6zdem
Nigde Omer Halisdemir University
Graduate School of Natural and Applied Sciences

Department of Plant Production and Technologies

Supervisor : Prof. Dr. Cigdem ULUBAS SERCE

August 2019, 64 pages

One of the most important problems of berry fruit growing is fungal diseases. Due to
the fungal diseases, significant yield losses are experienced in these fruits. In this study,
fungal species were determined by using molecular diagnostic techniques such as PCR
and DNA sequence analysis with berry fruit plants collected from growing areas in the
Eastern Black Sea Region (wild raspberry, blackberry, blueberry, strawberry, and
elderberry) and strawberry cultivation areas in the Mediterranean Region. Fungi were
cultured on PDA media and then DNA’s were extracted from cultures. Multi locus
seauence typing (MLST) was done by using ITS and LSU gene regions and the PCR
products were sequenced. Based on the BLAST analysis, those fungi were identified as
Boeremia exigua, Colletotrichum gloeosporioides, Epicoccum nigrum, Didymella
glomerata, Preussia minima, Peyronellaea prosopidis, Fusarium sambucinum,
Pestalotiopsis sp, Chaetomium fimeti, Gnomoniopsis idaeicola, Hypoxylon perforatum,
Diplodia seriata, Fusarium solani and Fusarium equiseti. This study is thought to

contribute to the methods of managing plant fungal diseases.

Keywords: Strawberry, blueberry, raspberry, blackberry, elderberry, fungi, MLST, sequencing
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BOLUM I

GIRIS

Uziimsii meyveler her yil {iriin vermeleri, tarimsal isletmelerde tamamlayici bitki olma
ozellikleri ile kadin ve c¢ocuklarin is giliciinii degerlendirmeleri bakimindan
avantajlidirlar (Agaoglu, 1986). Cilek bitkisi yillardir bir¢ok alanda tiiketilmekte olup
ahududu ve bogiirtlen yurdumuzda 6zellikle son yillarda ticari amagla yetistirilmektedir.
Maviyemis ve miirver bitkileri ise 6zellikle yiiksek antioksidan degerleri ile tibbi olarak
kullanilim1 yayginlagsmaktadir. Gerek sofralik gerekse sanayiye uygun olan bu bitkilerin

meyvelerinin tiretilmesi biiyiik 6nem kazanmstir.

Fungus hastaliklar1 bir¢ok bitkide hastaliga neden oldugu gibi iiziimsii meyvelerde de
hastaliga yol agmaktadirlar. Fungal hastaliklar baglica, kok ile kok bogazini
hastalandiran toprak kaynakli hastaliklar ve meyve, yaprak gibi kisimlari hastalandiran

toprak Ustii hastaliklar olarak iki kisimda incelenmektedirler.

Fungal hastaliklarin geleneksel olarak tanisi simptomlari, izolasyonlari, laboratuvarda
kiiltiiriiniin yapilmasi ve morfolojik olarak teshisinin yapilmasi agsamalarini igerir. Bu
yontemlerin dogrulugu ve kullanilabilirligi tamamen teshisi yapan kisinin deneyimi ve
yeteneklerine baglidir. Bazi funguslarin kiiltiire alinmas1 uzun zaman gerektirir ve bazen
hizli sonug gerektiginde sorun yaratmaktadir. Giiniimiizde hizla artan bir sekilde fungus
teshisinde immiinolojik, DNA/RNA probu teknolojisi ve polimeraz zincir reaksiyonu
(PCR) ile niikleik asitlerin ¢ogaltilmas1 gibi yontemler kullanilmaktadir. Bu teknikler
geleneksel yontemlere gore daha dogru ve hizli sonuglar verebilmekte olup bitki

patolojisi konusunda kisisel deneyimli personel ihtiyacini azaltmaktadir.

Molekiiler teshiste, funguslarin niikleik asitlerinin PCR ile c¢ogaltilmasi geleneksel
yontemlere gore daha avantajli olmasinin nedeni yontemin tamamen patojene 6zgii bir
yontem olmasidir. Bu yontem, fungal tiirler ve tiirler igindeki irklar arasinda ayirim
yapabilmekte olup ¢ok hassas bir yontemdir. Kisitli konsantrasyonlardaki patojeni dahi
belirleyebilmektedirler (6rnegin tek bir fungal spor). Bu durum o&zellikle simptomlar
ortaya c¢ikmadan erken teshis olanagi saglamaktadir. Ornegin, optimize edilmis bir

sistemde analiz, 1-2 giin i¢inde sonug¢lanabilmektedir.



Bitki hastaliklar1 ile miicadelede molekiiler teshis yontemlerinin kullanilmasi gitgide
yayginlagmakta olup 6nem kazanmaktadir. Hastalikla miicadelede erken donemde ve
dogru teshis 6nemli bir adimdir. Bu nedenle, liziimsii meyvelerde enfeksiyon yapan

funguslarin teshisinde molekiiler yontemlerin kullanilmas1 hedeflenmistir.

Bu caligmanin amaci, Akdeniz ve Karadeniz bdolgelerindeki iiziimsii meyvelerdeki
fungal etmenlerin molekiiler yontemlerle teshisinin yapilmasidir. Boylece, bolgedeki

fungus ile miicadele ¢aligmalarina katki saglanacagi diistiniilmektedir.



BOLUM II

GENEL BIiLGILER

2.1 Uziimsii Meyvelerin Onemi

Bahge bitkileri terimi olarak iiziimsii meyveler "yar1 ¢alimsi veya c¢alimsi bitkilere
sahip, yumusak etli, sulu ve ¢ogu kez kiiciik, yenebilen meyveleri olan bitkiler" olarak

tarif edilmektedir.

Uziimsii meyvelerin gida sanayinde taze veya dondurularak kullaniminin ve 6zellikle
siit tiriinleri endiistrisi, dondurma {ireticileri, pasta iireticileri ve sekerleme agisindan
Oneminin artmasi nedeniyle; liziimsii meyveler taze, piire edilmis, pekmez, regel, meyve

suyu veya surup olarak tiiketilmektedir.

2.1.1 Cilek (Fragaria sp.- Strawberry)

Uziimsii meyveler igerisinde en fazla ve yaygin yetistiriciligi yapilan tiir ¢ilektir. Bunun
nedeni yetistiriciliginin oldukca eskiye dayanmasinin yani sira tiim diinyada biiyiik
kiiciik herkes tarafindan sevilerek tiiketilmesidir. Cilek diinyanin bir¢ok yerinde
yetistirilebilmektedir (Bildik, 2017). Cilek bitkisine giinden giine artan talebin en biiyiik
nedeni, ¢ilegin degisik iklim ve toprak kosullarinda ekonomik olarak
yetistirilebilmesidir. Bunun yaninda yatirimlarin ilk yildan geri donmesi nedeni ile
kiigtik aile isletmeciligine de uygundur. Cilek yetistiriciligi iilkemizde fide iiretim
merkezlerinden satin alinan fidelerle veya iireticinin kendi imkanlar1 ile mevcut
cileklerinden elde ettigi fidelerle kurulan bahcgelerde yapilmaktadir. Bunun yaninda
cilek yetistiriciliginde birim alandan elde edilen kazang &teki iirlinlere goére daha
yiiksektir (Tiiremis vd., 2000). Ulkemizde 1990°da 53.800 dekar alandan 51.000 tonluk
bir iiretim yapilmisken 2014 yilinda 134.234 dekar alandan 376.070 tonluk bir iiretim
elde edilmis olup 2018 yilinda 161.021 dekar alandan 440.968 tonluk bir iiretim elde

edilmistir.



2.1.2 Ahududu (Rubus idaeus-Raspberry)

Ulkemizde ahududu tiirlerinin iiretimi ticari kazang saglayacak kadar cok degildir,
1980’1i yillarda Bursa’da yayginlasmaya baglamistir. Diinya’da ise ticari ahududu

tiretiminde Rusya, Almanya, Macaristan ve Polonya ilk siralarda yer almaktadir.

Meyve Ozellikleri yoniinden tiziimsii meyveler grubunda yer alan ahududu, diinyada
iliman iklim bolgelerinde, subtropik iklim ve kutup Iklim smirlarina kadar yayilma alan1
nedeniyle genis alanlarda yetistirilmektedir. Ulkemizde ahududu yetistirilen alanlardan
biridir. Ahududunun Kuzey Anadolu’nun 1000 m’nin iizerinde hava oransal neminin

saglandig1 yerlerde yogun olarak yetistiriciliginin yapildig: bilinmektedir.

Karadeniz bolgesi tizimsii meyvelerin dogal yetisme alanlarindan biridir. Dolayisiyla
ahududular bu bolge ekolojisine uygun tiziimsii meyvelerden biridir.2018 yili
istatistiklerine gore iilkemiz genelinde 6.769 da alanda yaklasik 5.875 ton ahududu

iiretimi yapilmaktadir.

2.1.3 Bogiirtlen (Rubus fructicosus- Blackberry)

Bogiirtlenlerin yabanileri iilkemizde cok eskiden beri bilinmekte ve halk tarafindan
meyveleri toplanarak tiiketilmektedir (Hartman, 2009). Yabani bogiirtlenlerin birgok
tirii diinyanin ozellikle kuzey yarimkiiresinin 1liman iklimli boélgelerinde ve tropik
bolgelerin yiiksek kesimlerinde dogal olarak yetismektedir. Avrupa bdgiirtlenlerinin

giiniimiizdeki cesitlerin gelismesinde de yabani bogiirtlenlerin 6nemli rolleri vardir.

Uziimsii meyveler grubunda meyve 6zellikleri bakimindan bogiirtlen de yer almaktadir.
Diinyada genis alanlarda yetistirilmektedir. Ulkemizde bogiirtlen yetistiriciligi
yapilmaktadir. 2018 yili istatistiklerine gore 2807 da alandan 2540 ton iiretim
yapilmaktadir.



2.1.4 Miirver (Sambucus sp.- Elderberry)

Miirver ya da yivdin olarak kullanilan bu bitki, Adoxaceae familyasina aittir. Bes ile 30
arasinda tiirii bulunmaktadir. Cali ve agacgciklar1 olusturan bir cinstir. Onceleri
hanimeligiller familyas: icerisinde degerlendirilmekte iken son yillarda Adoxaceae

familyasiyla kesin genetik akrabalig1 ortaya ¢ikmustir.

2.1.5 Maviyemis (Vaccinium myrtillus-Blueberry)

Maviyemis 1liman iklim kusagina adapte olmus, ¢ok yillik, cali formunda bir meyve
tiirii olup, botanik olarak gercek {liziimler grubunda yer almaktadir. Kiiltiirii yapilmakta
olan yiiksek boylu, alcak boylu ve tavsan goézii olmak lizere li¢ farkli maviyemis tiirii
vardir (Serce ve Ozgen, 2013). 1906 yilinda Amerika’da baslayan maviyemis
yetistiriciligi glinimiizde bir¢ok ¢esitle siirdiiriilmektedir. Vaccinium cinsi igine giren
bir¢ok tiir Karadeniz Bolgesi basta olmak {izere Marmara ve Dogu Anadolu Bélgesinin
baz1 yerlerinde dogal olarak yayilim gdstermektedir. Kiiltlirii yapilan maviyemisler
ikibinli yillarda Tiirkiye’ye dis tilkelerden getirilmistir (Celik, 2005; 2009; Agaoglu ve
Gergekcioglu, 2013). 2018 yil1 istatistiklerine gore 990 dekar alanda 375 ton maviyemis

uretilmektedir.

2.2 Fungus Hastahklarinin Onemi

Uziimsii meyvelerin yogun bir sekilde fungal hastaliga maruz kaldig1 bilinmektedir.
Fungal hastaliklar baslica meyve, yaprak gibi kisimlari hastalandiran toprak {istii
hastaliklar ve kok ile kok bogazini hastalandiran toprak kokenli hastaliklar olmak tizere

siniflandirilmaktadir.

Kok ve kok bogazi hastaliklart bitkinin sadece giiciinii ve verimi diisiirmekle kalmayip
ayn1 zamanda bitkilerin 6liimiine sebep oldugu i¢in ¢ok dnemlidir. Tiim kok hastaliklart
toprak tistii organlarda ciicelesme, verim kaybi, bitki 6liimii gibi benzer belirtiler
olusturur. Kirmiz1 kok ciriikligii (Phytophthora fragariae), siyah kok c¢rikligi
(Pythium spp., Fusarium spp., Rhizoctonia spp), solgunluk hastaliklar (Verticillium
alboatrum ve Fusarium oxysporium f.sp. fragarae), govde yanikligi (Sclerotium rolfsii),

Antraknoz (Colletotrichum gloeosporioides, C. fragariae ve C. accutatum), Komiir



clirtikligii (Macrophomina phaseolina) bu gruba giren hastaliklardir. Yaprak
hastaliklar1 yaz ve sonbahar aylarinda gelisir. Bu hastaliklar giliclii gelisen ¢esitler
kullanilmasi sonucu fazla zarar olusturmazlar. Diplocarpon earliana, yaprak yanikligi
(Phomopsis obscurans), yaprak lekesi etmeni (Gnomonia ¢comari), yaprak beneklenmesi
(Mycosphaerella fragaria), kiilleme hastaligi (Podosphaera aphanis) bu gruba giren

funguslardir.

2.2.1 Toprak iistii hastahklar

Aspergillus niger (Siyah Kiif Hastahgi)

Yaralanmis ya da zayif meyvelerde uygun olmayan kosullarda hastalik goriilebilir.
Hastalik belirtisi hastalik sporlarinin varligindan kaynaklanmakta ve etkilenen meyveler
tizerinde fungusun siyah spor ve spor tasiyicilarini gérmek miimkiindiir. Enfeksiyon
meyvelerde iceri dogru ilerler ve fungal etmenlerin {irettigi baz1 enzimler meyveleri

yumusatabilir ve meyvelerde akintilara sebep olabilir.

Phytophtora cactorum (Kirmizi kok ciiriikliigii)

Hastalik etmeni ¢ilek bitkisinin kok, gévde, stolon ve meyvelerini hastalandirmaktadir.
Olgunlasmamis meyveler lizerinde sert ve koyu kahverengi lekeler goriilmektedir.
Meyvelerin i¢ ve dis kisimlar1 yapisal olarak koyu ve derimsi bir yapiya doniisiir. Olgun
meyveler ise yumusak ve mat leylak ya da pembe bir renk alir veya normal rengini
koruyabilir. Meyveler kesilerek a¢ildiginda, ¢ogunlukla keskin ve aci bir koku etrafa
yayilir. Meyvenin tadi ise tamamen aciya donmektedir. Meyvelerin iletim demeti
sistemleri ise koyu bir renk almistir. Kosullar hastalik etmeni i¢in uygun ise enfekteli

meyveler lizerinde beyaz pamuksu bir gelisme goriiliir.

Mucor spp. (Mucor ciiriikliigii) ve Rhizopus stolonifer (Rhizopus kok ciiriikliigii)

Hastalik etmenlerinin belirtileri birbirine ¢ok benzemektedir. Bu etmenler, cilek gibi
bircok bitkide ¢ok yaygin, tasima ve depo sirasinda ortaya ¢ikabilen tahrip edici hastalik
etmenleridir. Enfektelenen meyvelerin renkleri ilk 6nce degismeden ayni renkte kalir.

Daha sonra ise meyve rengi kendi renginden agik kahverengiye donmektedir. Meyveler



cok sulu ve yumusak olur ve zamanla meyvenin genelinde akinti1 olacak sekilde bir
durum meydana gelir. Ozellikle paketlenmis meyveler iizerinde ve ciiriimiis meyveler
tizrinde siyah spor {ireten yapilari igeren pamuksu bir tabaka olusur. Hastalik

etmenlerinin sadece zararlanmis ve yaralanmis bitkileri enfekte ettigi bilinmektedir.

Botrytis cinerea (Kursuni Kiif)

Bu hastaligin belirtileri yesil meyvelerde, ilk 6nce kahverengi lekeler olarak goriilmeye
baglamaktadir. Hastalik, meyvenin organik materyale degdigi noktadan ya da topraktan
baslar. Bu temas noktasinda once agik kahverengi bir leke olustugu goriilmektdir.
Lekenin olustugu bolge olduk¢a yumusamaktadir ve parmakla dokunuldugunda meyve
etinden kolayca ayrilmaktadir. Daha sonra bu lekenin genisleyerek tiim meyveyi
kapladig1 goriilmektedir. Hastaliktan etkilenen alanlar tozlu gri bir fungal gelisme ile
kaplanmaktadir. Milyonlarca gri renkli spor nemli ve sisli havalarda iretilir. Meyve
pamuksu beyaz fungal gelisme ile kaplanabilir ancak bu durum yiiksek nem kosillarinda
goriilmektedir. Tamamen ciiriiyen meyveler genel bicimini korumaktadir, fakat kuru ve
sert olarak kalirlar. Meyveler nemli olarak depolanirsa hastalik etmeni meyveleri

depolarda da hastalandiracagindan bu konuya 6zen gosterilmesi gerekmektedir.

Colletotrichum spp.(Antraknoz)

Colletotrichum acutatum J:H.Sim., Colletotrichum dematium (Pers.) Grove,
Colletotrichum gloesporioides (P.).&Sacc. In Penz., Colletotrichum fragariae
A.N.Brooks tiirlerini icermektedir. Meyveler lizerinde sert, yuvarlak ve ¢okiik lekeler
olusmaktadir. Lekeler baslangigta koyu renklidir fakat zamanla siyaha donmektedir. Bu
lekeler genisleyerek tiim meyveyi sarar. Hastalik yogun siddette oldugu zaman yesil
meyvelerde bu durumdan etkilenebilir.

Mycosphaerella fragariae (Yaprak lekesi hastaligi)

Hastalik, yaprakta leke seklinde goriiliir. Ancak, ta¢ ve g¢anak yapraklarda, meyve
saplar1 lizerinde ve stolonlarda lekelere rastlanmaktadir. Hasta olmus meyveler iizerinde
yiizeysel siyah lekeler ortaya ¢iktigi goriilmektedir. Hastalikli doku, kahverengimsi

siyah renkte, derimsi ve sert haldedir. Meyvede ¢iiriime ve iirlinde kayip olmamasina



ragmen, kalite diismektedir. Ulkemizde g¢ilek iiretilen tiim alanlarda bu hastaliga

rastlanmaktadir.

Sphaerotheca macularis f. sp. fragariae (Kiilleme)

Hastalik, cileklerde yaprak saplari, ¢icek demetleri, meyveler ve ¢igeklerde zararlara yol
acmaktadir. Etmen meyve ylizeyinde beyaz bir tabaka olusturabilmektedir. Meyveler
sertlesmektedir ve olgunlagsma normal degildir. Hastalik siddetli oldugunda verim
lizerindeki etkisi énemli boyutlardadir. Uriin kayiplarina meyve ve yaprak hastaliklart
yol agmaktadir. Hastalikli meyvelerin kaliteleri azalmakta, raf 6mrii kisalmakta ve kisa
siirede kurumaktadirlar. Ulkemizde gilek iiretilen tiim alanlarda bu hastalifa

rastlanmaktadir.

Phomopsis obscurans (Phomopsis yaprak yanikhgi)

Olgunlagsmakta olan veya tamamen olgunlagsmis meyveleri etkiler. Hastaligin erken
donemlerinde ciirtikliikk; genellikle yuvarlak acik pembe, meyvenin ylizeyi suya
batirilmis gibi parlak lezyonlardan olusmaktadir. ileriki donemlerde lezyonlarin ortasi

acik kahverengi ve koyu kahverengiye doner ve merkeze dogru sertlesir.

2.2.2 Toprak kokenli hastaliklar

Kok hastaliklart igcinde en yaygin olanlar1 kahverengi ciiriiklik (Phytophthora
cactorum) ve kirmizi kok ¢irtikligi (Phytophthora fragariae), siyah kok ciirikligi
(Rhizoctonia solani)’diir (Maas 1984). Ozellikle siyah kok ciiriikliigii hastaligina
diinyanin bir¢ok yerinde rastlandigi goriilmektedir. Siyah kok ¢iirtikliigli bir hastalik
kompleksi olup, etmenleri; nematodlar, toprak funguslari, giibre yanikligi, kis zarari,
toprak sikigikligi, asir1 tuz, herbisit zarari, asirt su, kuraklik ve uygun olmayan toprak
pH’s1 olabimektedir. Siyah kok ¢lirtikliigli kompleksine sebep olan patojenler arasinda
en sik rastlananlar ise; Fusarium spp., Rhizoctonia spp., Pythium spp., Cylindrocarpon
sp., Alternaria sp., Verticilium sp., Aspergillus spp.’dir. Siyah kok c¢lrikligi
kompleksini olusturan etmenler toprak kokenli olmaktadir (Yilmaz, 2006). Hastalik
toprak kokenli oldugu i¢in miicadele etmek oldukga zordur. Bu zorluk gerek hastaliga

yol agan mikroorganizmanin o&zelliklerinden, gerek vyasam seklinden, toprak



rizosferinde bulunan etmen disindaki mikrobiyal popiilasyonlarin ¢esitliginden gerekse
konukcuya ait Ozelliklerden ve topragmn kimyasal ve fiziksel &zelliklerinden
kaynaklanmaktadir (Page ve Craddock 1965).

Hastalikli bitkilerin ortamdan uzaklastirilmasi, hastaliga karsi saglikli materyal
kullanma, uygun yetistirme sartlart gibi kiiltiirel miicadele yoOntemlerinin, bulasik
alanlarda, etkinliginin sinirli oldugu bilinmektedir. Bu ¢erg¢evede solarizasyon gibi farkl
miicadele yontemlerinin etkisini ortaya koyan arastiricilar tek basma bu miicadelenin
etkin bir koruma saglamayacagini, bu miicadele yontemi ile birlikte, kimyasal miicadele
uygulamasi veya antagonist mikroorganizma gerektigini belirtmislerdir (Yicel 1989).
Toprak ilaglamas tarla kosullarinda pek uygulanabilen bir yéntem degildir. Ortii alti
yetistiriciliginde ise bu smirli alanlarin ilaglanmasi veya fumigasyonun teknik kosullar
disinda oldukga yiiksek bir maliyet olusturdugu bilinmektedir. Ayrica ilaglama sonrasi
kalan propagiillerin ortamda daha hizli gelismesi ve patojen propagiillerinin farkli
derinliklerde olmasi bu miicadeleden istenilen sonucun alinmasini giiclestirmektedir
(Blancard 1993). Bu miicadele yontemlerine alternatif olarak gelistirilen biyolojik

miicadele ise hastalig1 baskilayabilme etkinligi acisindan olumlu sonuglar vermektedir.

Biyolojik kontrol ajanlari arasinda yer alan Trichoderma spp. ve Arbuskiiler Mikorhizal
Funguslar (AMF) hem bitki gelisimi hem de bitki sagligi agisindan rizosferin en etkili
komponentleri arasinda yer almaktadirlar (Smith ve Read 2008; Bora vd 1995).
Dogadaki en yaygin simbiontlardan biri olan AMF, gerek hastaliklara dayanikliligi
artirma agisindan gerekse bitki gelisimi agisindan olduk¢a 6nemli rollere sahiptirler.
Diinya iizerinde bilinen kara bitkilerinin yaklasik % 80't bu simbiontlarla ortak yasam
iligkisi igerisindedir. AMF funguslar1 toprak kalitesini belirleyen en 6nemli faktorlerden
biri olmalar1 nedeniyle ve dolayisiyla da en etkili rizosfer komponenetleri arasinda
bulunmaktadirlar (Hayman ve Mosse 1972; Bolan 1991; Smith vd., 1992). Trichoderma
tiirleri de antibiozis, hiperparazitizm ve yarigma gibi biyolojik savas mekanizmalari ile
bitki hastaliklarini baskilama agisindan oldukga etkili mikroorganizmalardir (Bora vd.,
1995). AMF ve Trichoderma tiirleri tek tek kullanilmalarmin yani sira birlikte de
kullanildiklarinda toprak kaynakli hastaliklara karsi etkili olmaktadirlar ve birbirlerini

sinergistik olarak etkilemektedirler (Johnson vd., 1987).



Funguslarin tanilanmasinda son yillardaki ¢aligmalar incelendiginde, filogenetik
analizlerde ve molekiiler karakterizasyonunda en ¢ok calisilan ribozomal DNA’lar,
ozellikle de ITS (Internal transcribed spacer) bolgeleri lizerinde hedef DNA’lardir
(Bruns vd., 1991, Babu vd., 2007). Ozellikle hedef olan ITS bélgesini tanimlamakta
kullanilan 6zgiin DNA problar1 Trichoderma, Hpocrea (Irina vd., 2005), Verticillium
(Nazar vd., 1991), Fusarium (Edel vd., 2000), Phytophthora (Lee vd., 1993),
Rhizoctonia (Manici ve Bonora, 2007), Mycosphaerella (Johanson vd., 1994) ve gibi
pek c¢ok oOnemli bitki patojeni funguslarin tanilanmasinda yaygin olarak

kullanilmaktadir. Fungus tanilamasi 6zgiin primerler kullanilarak yapilmaktadir.

Toprak kokenli hastaliklardan Rhizoctonia spp. izolatlarinin simiflandirilmasi igin
birtakim molekiiler ve biyokimyasal metodlarin kullanildigi bilinmektedir. Molekiiler
metodlar diger yontemlere gore daha kolaydir ayni zamanda da daha az zaman
almaktadir ve sonuglar1 daha dogru olmaktadir. Bunun yanisira rDNA ITS bolgesi baz
dizilerinin belirlenmesi Rhizoctonia’a benzer izolatlarin tanilanmasinin yapilabilmesi

acisindan (Gonzales vd., 2001) ¢ok yaygin bir bigimde kullanilmaktadir.

2.2.3 Uziimsii meyvelerde hastaliklara kars: 6neri ve miicadele yontemleri

Temiz fide kullanilmali, fide iireticileri i¢in etkin kimyasalla toprak flimigasyonu kritik

kullanim i¢inde degerlendirilmelidir.

Meyve yetistiricilik alanlarinda, toprak kokenli fungal hastaliklara karsi kimyasal
olmayan secenekler degerlendirilmelidir. Hastalikl bitkiler iiretim alanlarindan mutlaka

uzaklastirilmalidir.

Cilek yetistiriciliginde toprak kokenli fungal hastaliklarla miicadele konusundaki
avantaj1 yaninda; yetistiricilik sezonunun yayilmasi, yiiksek kaliteli ve birim alandan
yiikksek verim elde edilmesine olanak saglamasi gibi avantajlar saglamasi sebebiyle
topraksiz kiiltliriin yayginlasmas1 beklenmektedir. Topraksiz kiltiir yetistiricilik
tekniklerinin iilkemiz yetistiricilik kosullarina en uygun olmalarini belirlenmesi ve

yetistiricilik sistemlerinin optimizasyonu konusunda ¢aligmalar yapilmalidir.
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Hastalik c¢ikiglari ve meyve olum donemine goére koruyucu/onleyici ilaglama

programlari olusturulmalidir.

2.3 Uziimsii Meyvelerde Fungus Hastahklari ile Tlgili Uluslararasi Cahsmalar

2.3.1 Cilek

Garrido vd. (2011), cilek (Fragaria ananassa Duchesne) mantar hastaliklari, tim
diinyadaki mahsul alanlarinda Onemli ekonomik kayiplara neden oldugunu
savunmaktadirlar. Cilek hastaliklar1 iki sinifa ayrilabilir: bir grupta toprak kaynakli
patojenlerin neden oldugu hastaliklar ve diger gruplara havadaki patojenlerin neden
oldugu hastaliklar dahil edilerek bu ¢alisma yapilmistir. Toprak kaynakli patojenler
arasinda oncelikle Phytophthora ve Rhizoctonia tiirlerini bulmuslardir ve ikinci gruba
Colletotrichum spp., Sphaerotheca macularis, Botrytis cinerea, ve Zythia fragariae
tiirlerine ait oldugu belirlemislerdir. Hastalik kontrolii dogru patojen tanimlamasina,
patojen igermeyen nakil kullanimina, mantarlarin kontroliine ve sanitasyon 6l¢iimlerine
bagli tutularak arastirma yiirltilmistir. Toprak kaynakli patojenler toprak
dezenfeksiyonlari, sistemik mantar Oldiriiciiler tarafindan ve bazi kosullar altinda
toprak ve su yonetimi ile kontrol edilmistir. Kontrol 6nlemlerinin uygulanmasi, hastalik
etiyolojisi, epidemiyoloji bilgisine ve patojen yasam dongiisiiniin  birligine

dayanmaktadir.

Cilek, diinyanin en ticari olarak 6nemli meyve mahsullerinden biri oldugundan ve
birgok iilkede yetistirildiginden arastirma kapsaminda tutulmustur. Uriiniin ticari olarak
uygulanabilirligi, siirekli olarak en ciddilerinden biri olan fitopatojenik organizmalarin
neden oldugu hastaliklar olan gesitli risklere maruz kaldig: bilinmektedir. Botrytis spp.,
Colletotrichum spp., Phytophthora spp. ve Verticillium spp. Genomik, transkriptomik
ve proteomik yaklagimlara dayanan yeni molekiiler biyoloji teknolojilerinin
gelistirilmesi, mantarin istila etmesine, bozulmasina ve meyvenin tahrip olmasina
(plantasyon ve depolama sirasinda) zarar veren ¢esitli patojenite faktorleri hakkinda
yeni bilgiler ortaya koymaktadir. Arastirmacilar, bu patojenlere karsi bitkinin kendi
savunma mekanizmalarina dikkat etmislerdir. Fungal bitki patojenlerinin arastirilmasi

ve tespit edilmesindeki ilerlemeler, yeni biyolojik kontrol ydntemleri ve proteomik
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yaklagimlar agiklanmis ve yakin zamanda kesfedilen dogal savunma mekanizmalari

bildirilmistir.

Abdelfattah vd. (2016), fungus rDNA'min ITS2 bolgesini temel alan bir amplikon
metagenomik yaklagimi ile g¢esitli kimyasallarin rutin kullanimimi gerektiren bir
uygulama kullanarak bir ¢iftlikte yetistirilen mantar topluluklarinin (yapraklar, ¢icekler,
olgunlagsmamis meyveler) ile iligkili mantar topluluklarinin bilesimini tanimlamak i¢in
kullanmislardir. ITS2 sekanslari, 1916 OTU'ya kiimelenmistir ve Ascomycota, baskin
phyla (% 95.6) ve onu takiben Basidiomycota (% 3.9) olmustur. Cilek bitkileri ¢ok
cesitli mikrobiyal organizmalari desteklemistir, ancak tespit edilen tiim sekanslarin nispi
yetisiminin % 70-99' unu temsil eden iki cins Botrytis ve Cladosporium en bol olani
olmustur. Alfa ve beta cesitlilik analizlerine gore, ¢ilek organlar1 en ¢ok ¢esitli mantar
topluluguna sahip yapraklari, ardindan ¢icek ve meyveleri igeren Snemli mantar
topluluklar1 sergilemistir. Bir ay boyunca yapilacak kimyasal tedavilerin kesilmesi,
olgunlagmamis meyveler ve olgun meyvelerin belirgin bir sekilde etkilenmedigi halde
yaprak ve ¢icek mantar toplulugunun yapisinda 6énemli bir degisiklikle sonug¢lanmaistir.
Diger bitki tiirlerinin, Erysiphe gibi c¢ilek bitkilerinde bulunmasi 6ngériilen sezgisel
olmayacak cesitli bitki patojenleri tespit edilirken, Rhizoctonia gibi bazi nadir ¢ilek

patojenleri daha az belirgin ya da yok oldugunu belirlemislerdir.

2.3.2 Ahududu ve bégiirtlen

Yeoh ve Fontanini (2007), Donnelly ve Bati Avustralya'nin gilineybatisinda bulunan
Warren nehirlerinin kiyisindaki bogiirtlen bitkilerinin, pasin biyolojik kontrol ajam
olarak diizenli olarak izlenen bolgelerde 6lmekte oldugunu fark etmigslerdir. Bogiirtlen
tizerindeki simptomlar “bogiirtlen  diisiisti” hastaligt  olarak  bilinir.  Bitki
popiilasyonlarinda spesifik diisiislerle iligkili farkli biyotik ve abiyotik bilesenleri
kesfetmek icin siirekli ve yogun aragtirmalar gerektigini bildirmektedirler. Simdiye
kadar Avustralya'ya bdogiirtlenin biyolojik kontrolii igin tanitilan tek ajan pasin

Phragmidium violaceum oldugunu ortaya koymuslardir.

Morin vd. (2011), biyolojik kontrol ajanlarinin, eger popiilasyonlar1 genetik olarak
farkli ise, ozellikle hedef istilact bitki, farkli duyarliliklara sahip bir dizi genotip

icerdiginde ve cesitli mikro iklimler arasinda meydana geldiginde daha etkili
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olabilecegini savunmaktadirlar. Biyolojik kontrol agisindan pasif bir mantarin cesitli
izolatlarin1 bulmak ic¢in dogal aralikta etkili bir yaklasimin kullanildigini rapor
etmiglerdir. Her biri farklt bir DNA fenotipiyle Avustralya'da toplanan cesitli istilaci
Avrupa bogiirtleninin klonlarini igeren bir acik tuzak bahgesi Fransa'da kurmuslardir.
Kurulduktan sonraki dort hafta iginde, yaprak pasi mantart olan Phragmidium
violaceum bahgedeki tiim klonlardan elde etmislerdir. Mantarin geri kazanilmis ve
saflagtirilmis sekiz izolatinin molekiiler analizleri, genetik olarak birbirlerinden ve
Avustralya'da bulunan izolatlardan farkli olduklarini ortaya koymuslardir. Bu bahge
izolatlar1 ayrica, yaklasik 30 yil 6nce toplanan izolatlarla karsilastirildiginda, Avrupa'da
mevcut olan niifusun bir alt kiimesini temsil ettigini belirtmislerdir. Avustralya'dan
temsili bogiirtlen klonlarindan olusan bahge izolatlar1 arasinda iki patojenite fenotipini
gbzlenlemis ve bununla birlikte izolatlar, biitlin klonlar1 enfekte ettigini bildirmislerdir.
Bu bogiirtlen ile yakindan ilgili olan hedef olmayan bitki tiirleri lizerinde yapilan ev
sahibi 6zgiilliik testlerinden elde edilen sonuglar, yaprak-pas mantarin Avustralya'ya
Ozgii ticari bogiirtlen gesitlerine ve Rubus tiirlerine tehdit olusturmayacagi konusunda
onceki bulgularla hemfikirdirler. Avustralya’da bahge izolatlarinin serbest birakilmasi
ve kurulmasi, daha etkili biyolojik kontrol ic¢in yaprak past mantarinin genetik
cesitliligini  ve evrimsel potansiyelini artirma potansiyeline sahip oldugunu

belirlemislerdir.

Mobin vd. (2012), Rubus fructicosus topluluguna ait yakindan iligkili tiirlerden olugan
bir grup olan Avrupa bdgiirtleninin Avustralya'da tarim, ormancilik ve dogal
ekosistemlerinin istilact bir ¢ali oldugunu ortaya koymuslardir. 1970'lerde Avrupa'da
yapilan arastirmalar, Avrupa bogirtleni, mor leke mantart Septocyta ruborum ve
yaprak-pas mantar1 Phragmidium violaceum igin ii¢ potansiyel ajan tespit etmistir.1984
yilinda Avrupa' da yaprak pasi mantarinin izolatlarin1 segme ¢abalari devam ederken,
daha sonra Avustralya'da bu izolat bulunmustur. Bununla birlikte, secilen ve test edilen
izolatlardan biri (F15) 1990'larin basinda Avustralya'da resmen serbest birakilmistir.
Daha sonra yapilan aragtirmalar, Avustralya’daki pasif mantarin etkisini tahmin etmek
icin iklim modellemesi ve mantarin patojenite ve populasyon genetiginin
arastirtlmasinda yapilan arastirmalar da dahil olmak {izere Avrupa bogirtleninin
biyolojik kontrol basarisi i¢in kritik olarak kabul edilen bilgi bosluklarini ele almis ve P
hastalik yogunlugundaki degisimi agiklamistir. 2000 yilinda, Avustralya'da bogiirtlen

klonlar1 igeren Avrupa'da bir tuzak bahgesi kullanilarak pas mantarinin sekiz izolat1 ve
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genetik olarak ¢esitli izolatlar1 kullanmiglardir. Ev sahibi 6zgilligi ve 2004 yilinda
saliverilmesi i¢in onay gosterilmesinin ardindan, F15' in yeniden saliverilmesini igeren
genis capli bir saliverme programi kurulmus ve ilave izolatlarin etkilerini molekiiler
markerler kullanilarak izlemislerdir. Aym1 zamanda, Avrupa'da diger potansiyel aday
ajanlar i¢in arastirmalar yapilmis ve sonug olarak mor leke mantar1 daha ayrintili olarak

arastirilmistir.

Aghighi vd. (2014), insan faaliyetlerinin, ekosistemler iizerinde kiiresel 6l¢ekte olumsuz
bir etkiye sahip olduklarin1 ve hem bitkilerin hem de patojenlerin mengei bolgelerinden
diinyanin diger bolgelerine tasinmasiyla, benzeri goriilmemis bir organizmanin yeniden
dagitilmasina neden olduklarimi savunmaktadirlar. Istilaci bitkiler kiiresel olarak
ekosistemler i¢in potansiyel bir tehdittir ve bunlarin yonetiminin yilda on milyarlarca
dolar tutarinda olduklarini bildirmislerdir. Rubus anglocandicans’in (Avrupa bogiirtlen)
Avustralya'da ciddi bir istilaci tiir oldugu bilinmektedir. Herbisit ve kiiltiirel kontrol
yontemlerini genellikle verimsiz oldugundan veya c¢oklu uygulamalar gerektirdiginden
bu ¢alisma kapsamina almislardir. Bu nedenle, kok ve yaprak pas irklar1 kullanan bir
biyolojik kontrol programi Avustralya'da ana segenek olmustur. Bununla birlikte, irklari
kullanarak biyolojik kontroliin, konak faktorlerinin, iklim ve hava kosullarinin pasin

farkli yerlerdeki etkisini degistirebilecegi konularini ¢alismislaridir.

Li vd. (2017), gri kif i¢in semptomatik olan bogiirtlen meyveleri, kuzeybati Giiney
Carolina'daki ii¢ ticari bogiirtlen tarlasindan toplamislardir. Tek sporlu izolatlar tiretimis
ve her yerde iki farkli fenotip kesfetmislerdir; biri PDA'da sporlanmis ve biri
vermemigtir. Her fenotip ve lokasyonun bir izolat1 (toplam alt1 izolat) derin molekiiler
ve morfolojik karakterizasyon igin secilmistir. Gliseraldehit-3-fosfat dehidrojenaz
(G3PDH), 1s1-sok proteini 60 (HSP60) ve DNA'ya bagimli RNA polimeraz alt {inite II
(RPB2) kodlama dizisi hizalamasi, sporiile edici fenotip olarak Botrytis cinerea’y: ve
sporcu olmayan bir madde olarak fenotip Botrytis cinerea'y: ortaya ¢ikarmistir. Burada
Botrytis caroliniana olarak tanimlanan yeni Botrytis sp., Genetik olarak, sirasiyla bakla
ve kardenin gri kiif hastaliginin nedensel ajanlari olan B. fabiopsis ve B. galanthina ile
yakindan ilgilidir. B. fabiopsis veya B. galanthina'dan daha kiigiik konidia iretir ve
nekrozu ve etilen-indiikleyen proteinleri (NEP'ler) kodlayan genlerin dizi analizi ayrica
Botrytis izolatlarinin ayr1 ve farkli bir tiirii temsil ettigini gdstermistir. Yeni tirler

bogiirtlen meyveleri ve baklagillerin yapraklarinda patojeniktir ve bu da onu B.
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galanthina'dan ayirmustir. Yeni tiirler kisa, tafted hava miselyumlu soluk gri kolonileri
beyaza c¢evirmis ve PDA'da 20 C'de siyah sklerotia tiretmistir. Bildigimiz kadariyla, bu
sadece ABD'de bogiirtlen tlizerinde hastaliga neden oldugu kesfedilen tigiincii Botrytis

tiiri oldugu ortaya ¢ikmustir.

2.3.3 Maviyemis

Wharton vd. (2004), Colletotrichum acutatum’ un, meyve bitkilerinin baslica patojeni
olup, diinya ¢apinda 1liman, subtropikal ve tropik meyvelerde ekonomik agidan dnemli
kayiplara neden oldugunu belirtmislerdir. Bununla birlikte, biyolojisinin temel yonleri
lizerine az sayida ¢alisma yapildigini bildirmislerdir. Bunun temel nedeni, geleneksel
olarak C. acutatum izolatlarinin siklikla C. gloeosporioides olarak yanlis tanimlanmasi
oldugu bildirilmistir. Iki tiiriin etkili bir sekilde ayrilmasinin, taksonomi i¢in molekiiler
araglarin kullanilmasma kadar miimkiin olmadigin1 bildirmiglerdir. C. acutatum'un
yasam dongiisiinlin seksiiel ve aseksiiel bir asamadan olustugu ve seksiiel genetigi ve
sekstiel evrenin poplilasyon yapisi tizerindeki etkileri konusunda ¢oziilmesi gerektigini
belirtmislerdir. C. acutatum, hem Colletotrichum tiirleri igin tarif edilen enfeksiyon
stratejilerini, hem de intraseliler hemibiotrofiyi ve subkutikiiler-intramural
nekrotrofisini sergilemekte ve ayrica Onceden olusturulmus toksik bilesikler ve
fitoaleksinler gibi olgunlasmamis meyvelerdeki diren¢ mekanizmalarinin iistesinden
gelmek icin olgunlasmamis meyvelerin, patojenin besin ve enerji gereksinimlerini
yerine getirme konusundaki uygunsuzlugunun mevcut oldugunu arastirmacilar ortaya
cikarmigtir. C. acutatum, konagin farkli béliimlerinde veya iizerinde miselyum ve / veya
apressoria olarak kislayabildigini belirtmiglerdir. Konidinin suyla dogup ve yagmur
boliimleriyle yayildigi, bu nedenle enfeksiyonlarin genellikle biiylime mevsiminin en
yagisli donemlerinde en yiiksek oldugu bilgisini vermislerdir. Bu mantar icin mevcut
yOnetim stratejileri, kiiltiir direnci, kiiltiirel, kimyasal ve biyolojik kontrol metotlarinin
ve hastalik tahmin modelleri gibi Onleyici stratejilerin somiiriilmesinden olustugunu
belirtmislerdir. Bu derlemede, C. acutatum ve ilgili Colletotrichum tiirlerinin biyolojik
yonleriyle ilgili giincel bilgilere odaklanmislardir ve kontrollerine yonelik ilerlemelerin

bir tartismasini ele almislardir.

Verma vd. (2006), British Columbia, Kanada'da yetisen maviyemis verimini ve hasat

sonras1 kalitesini diisliren antraknozun (olgunlagmis bitki) neden olanl organizmasini
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belirlemek i¢in, 2002-04 doneminde ticari maviyemis tarlalarindan toplanan ve
Colletotrichum acutatum kullanilarak toplanan hastalikli meyvelerden 80 izolat elde
etmisglerdir. Koloni morfolojisi, biiylime hiz1 ve tiirlere 6zgii PCR primerleri, cogaltilmis
asillanmis miistakil meyveler kiimelerinin ¢esitli sicakliklarda in vitro olarak
kulugkalanmas1 sonucu 20-30 °C sicakliklarda, 20 °C’de optimum sicaklikta enfeksiyon
tirettigini belirtmislerdir. Colletotrichum acutatum, mumyalanmis meyveler gibi toprak
yilizeyinde hayatta kalamayacagini, ancak patojen ¢ogunlukla ¢icek tomurcuklari i¢inde
ve daha az bogirtlenli dallarda ve meyve makaslarinda tespit etmislerdir. Bir 6nceki
bliyiime mevsiminin mayis-haziran aylarinda gelisen ¢icek tomurcuklarinin
enfeksiyonununun, bir sonraki yil en yiiksek inokulum iyilesmesini sagladigini
bildirmislerdir. iki ticari fungus biyolojik kontrol maddesi olan Prestop (Gliocladium
catenulatum) ve PlantShield (Trichoderma harzianum), 2003 ve 2004 yillarinda
antraknoz gelisimini, c¢iceklenme ile meyve olgunlasmasi arasindaki bitkilere ii¢ kez

puskiirtiiliirken % 45'e kadar azalttigin1 belirtmislerdir.

Prodorutti vd. (2007), yiiksek¢ali maviyemisinin, tarimsal ve kiiltiirel teknikler
(mal¢lama, sulama, mikoriza ve glibrelemenin yararli etkileri), hastalik yonetimi
(yaygin ve ortaya c¢ikan hastaliklarin biyolojisi ve kontrolii), hasere yonetimi,
tozlayicilar (etkileri gibi) dahil olmak {izere siirdiiriilebilir maviyemis ¢iftciligindeki
cesitli sorunlart ve gelismeleri agiklamiglardir. Meyve kiimesi ve iiretimi {izerine,
maviyemis gen kaynaklarinin (germplazminin) incelenmesi ve miihendisligi i¢in
geleneksel 1slah ve molekiiler tekniklerin kullanilmast gerektigi arastirmacilar
tarafindan bildirilmistir. Bu ¢alisma ilea, highbush maviyemis ticari liretimi ile ilgili
geemis problemler ve mevcut zorluklar, ayrica yenilik¢i arastirmalar i¢in mahsul
kalitesi ve gelecek perspektiflerini gelistirmek i¢in yeni yaklasimlar ve teknikler

acgiklanmaktadir.

Sammonds vd. (2009), Dieback ve kron ¢iirligii, ana Yeni Zelanda iiretim alanlarindaki
maviyemis bitkilerinin yaklasik % 18'ini etkiledigini ayrica verim kayiplar1 ve ekim
maliyetleri nedeniyle yillik yaklasik 500.000 dolar tutarinda oldugunu
savunmaktadirlar. Hangi patojenlerin sorumlu oldugunu belirlemek icin Kuzey
Adasi'ndaki merkezdeki alti maviyemis ¢iftliginden semptomatik bitki ve sap ornekleri
toplamiglardir. Toplanan 70 bitkiden, dal bazlarindan ve u¢larindan, kok lezyonlarindan

ve kuronlardan c¢ok sayida izolasyon, sirasiyla % 69,% 64.5,% 54.3 ve % 70 oraninda
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Botryosphaeria tiirlerinin varligini ortaya ¢ikarmiglardir. Bunlar Botryosphaeria spp. yi
ayrica birkag¢ kokte ve yaprakta bulmuslardir ancak simptomatik bitkilerden elde edilen
meyvelerde ve saghkli asimptomatik govdelerde bulamamiglardir. Konidia'nin 40
kiiltiirden aldiklart morfolojik incelemesi B. lutea, B. parva, B. lutea / australis ve B.
obtusa, goriiniise gore Neofusicoccum tipinde tanimlanamayan bir Botryosphaeria tiirii
ile bu 40’tan 14 temsilcinin molekiiler tanimlanmasi, B. lutea, B. parva ve B. australis

varligin1 aragtirmacilarin tespitleri sonucu dogrulanmaistir.

Leiva vd. (2011) tarafindan, Gliney Amerika maviyemis meyveciligi tiretimi, Amerika
Birlesik Devletleri i¢in uluslararasi talep yoniinde son on yilda % 40'mn iizerinde bir artis
gosterdiginden arastirma kapsaminda tutulmustur. Bununla birlikte, depolama ve
nakliye asamasinda, mantar ¢iiriimesi partide ciddi hasarlara neden olabilmektedir ve bu
da varis yerlerinde reddetmelere ve diigiik fiyatlara neden olabildigi bildirilmistir. Bu
calismada, fungus hasar1 olan birimlerin kaldirilmasi igin uygulanacak basit ve pahali
olmayan bir yontem onermislerdir. Maviyemis bilgisini ¢ikarmak ve se¢mek i¢in en iyi
siiflandiriciyr uygulamak ve mantar ¢iirlimesi, biiziilme ve saglik birimlerinden gelen
mekanik hasar1 otomatik olarak birlestirmek icin bilgisayar smiflandirma
algoritmalarindan olustugunu bildirmislerdir. Mantar ¢iirimesi ile % 96'dan fazla
gorintii bozuklugu ve hasara sahip maviyemisin (mantar ¢iiriimesi, biiziilme veya
mekanik hasar) dogru bir sekilde siniflandirilmasinin miimkiin oldugunu belirtmislerdir.
Maviyemis sorunlarini tanilamak i¢in otomatik bilgisayar kayit sistemleri
uygulamasmin maviyemis morfolojisi, belirsiz renk, kiigiik boyut, balmumu varhig:

nedeniyle karmasik bir yontem oldugu arastirmacilar tarafindan belirtilmistir.

Greco vd. (2012), Arjantin'de yetisen maviyemis mikobiyolarinin ana cinsini belirlemek
ve 1izole edilen tiirlerin toksikojenik potansiyelini, patojenitesini ve konuk¢u
Ozgiilligint belirlemek i¢in bir ¢alisma yiiriitmislerdir. Alternaria cinsi maviyemis
mikobiyosunun (% 95) ana bileseni olup; Phoma spp. (% 4) ve Penicillium spp. (% 1)
de izole etmislerdir. Sporiilasyon diizenlerine gore, 127 Alternaria izolatinin A.
tenuissima tiir grubuna, 5, A. alternata tiir grubuna ve 2, A. arborescens tiir grubuna ait
oldugunu belirtmislerdir. Son bahsedilen tiir grubu 5 °C’de arastirmacilar tarafindan
izole edilmemistir. 134 izolattan % 61'i otoklavlanmis piringte toksikojenik oldugu
bilgisini vermislerdir. Bunlarin % 97'si 0.14 ila 119.18 mg/kg arasinda degisen,% 95'i
1.23 ila 901.74 mg/kg arasinda degisen ve % 65 oraninda tenuazonik asit (TA) {iretimi
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0.13 ila 2778 mg/kg arasinda oldugunu bildirmislerdir. Elli iki izolat, ti¢ mikotoksini
birlikte iirettigi bilgisi arastirmacilar tarafindan verilmistir. Maviyemis iizerinde neden
olduklar1 lezyonun boyutuna gore, izolatlar hafif patojenik, orta derecede patojenik ve
cok patojenik olarak arastirma sonucu siiflandirilmistir. Farkli maviyemis gesitlerinde

patojenite agisindan anlamli bir fark bulunmadigini belirtmislerdir.

2.3.4 Miirver

Miirver meyvesi ile ilgili bu alanda bilgimize gore yeterli bir ¢alisma bulunmamaktadir.

Bu tez kapsaminda bilgiler iiretilmesi planlanmistir.

2.4 Uziimsii Meyvelerde Fungus Hastahklari ile ilgili Ulusal Calismalar

2.4.1 Cilek

Cetinel vd. (2013), cilek yetistiriciliginin 6nemli sorunlarindan birisi olan cilek
kiillemesi hastaligina neden olan etmenin molekiiler yontemle tanisi, etmenin
taksonomisi, isimlendirilmesi, biyolojisi, konuk¢u dizisi, fungisitler ve bazi alternatif
kimyasallarla miicadelesi diinyada ve iilkemizde yapilan giincel ¢aligmalar1 esas
alinarak ¢alisma yapmiglardir. Hastalik etmeninin (Podosphaera aphanis) ¢ilek disinda
baska konukgularinin da olabildigi saptanmis, ¢ilek bahgelerinde goriilen sekiz farkl
tirde yabanci otun bu etmene konukguluk yapmadigin1 gozlemlemislerdir. Calismada,
hastaligin miicadelesinde klasik ve sistemik fungisitlerin disinda ¢esitli alternatif
maddelerle miicadele olanaklarinin basarili olabilecegini gdsteren arastirmalar tizerinde

durulmustur.

Yildiz vd. (2013), Macrophomina phaseolina'nin ¢ilekte sebep oldugu kuruma ve
solgunluk sorunlar1 esas alinarak birtakim organik madde uygulamalarmin etkisini
belirlemek amaci ile ¢aligma yiirlitmiislerdir. Bu ama¢ dogrultusunda topraga pamuk
delintasyon atig1, zeytin karasuyu, kiikiirt, tavuk giibresi, vermikompost; bitki artigi
olarak sogan, brokoli, karnabahar, pirasa, bugday, bakla, marul, hardal bitkileri, lahana
karigtirllarak ilerlemislerdir. Calisma kapsaminda cilekten izole etmis olduklari
virulensi yiiksek M. phaseolina izolat1 (Ompl) 50 ms/g olacak sekilde topraga

bulastirarak ilerlemislerdir. Bu uygulamalarin M. phaseolina mikrosklerotlar
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tizerindeki etkisini saptamak i¢in steril ve steril olmayan topraga inokulum bulastiriimas,
organik madde karistirilmis ve otuz giin inkube edilmesinin ardindan mikrosklerot
izolasyonunu gerceklestirmiglerdir. Bu bitkilerin sokiilmesinin hemen ardindan saksi
topragindaki mikrosklerot canliligina organik maddelerin ne derece etkili oldugunu
belirlemek {izere topraktan mikrosklerot izolasyonu arastirmacilar tarafindan
gerceklestirilmistir. Bunlarin igerisinde en diisiik mikrosklerot sayisi ise kiikiirt (100
gr/da) uygulamasinda 8,8 mikrosklerot/1 gr toprak olarak belirlenmistir. Steril toprak
kosullar esas alindiginda en diisiik 1 gr toprakta bulunan mikrosklerot sayis1 sirasi ile
zeytin karasuyu (0,8), brokoli (2,5), vermikompost (6,0) ve hardal (6,7) olmak iizere
calisma kapsaminda belirlenmistir. M. phaseolina bulastirilmamis olduklar1 saksi
topraklarinda en iyi bitki gelisiminin tavuk giibresi, kiikiirt (100 kg/ da) ve kiikiirt (50
kg/da), M. phaseolina bulastirmis olduklar1 saksi topraklarinda ise en iyi bitki
gelisiminin kiikiirt (50 kg/da), kiikiirt (100 kg/ da) uygulamalarinda oldugunu

belirlemislerdir.

Ugar (2014), Ulkemiz Aydm ili igerisinde yetistirilen birtakim ¢ilek cesitlerinde
kiilleme (Podosphaera aphanis) ve kursuni kiif (Botrytis cinerea) hastalik siddetini
belirlemek ve hastaligin bulunma oraninin ne 6lgiide oldugunu saptamak amaciyla
calisma yapmistir. Bu amag esas alinarak Camarosa, Festival, Sabrosa, Rubygem, 503,
Sabrina, Sweet Charlie, Elyana, Amiga, Fortuna cesitlerin de iiretici kosullarina uygun
bes masuradan olusan yiiksek tiineller igerisinde ¢aligilmigtir. Kursuni kiif (Botrytis
cinerea) icin degerlendirme yapilacak olursa, saglikli ve hasta meyve, tag enfeksiyonu
sayimmlart esas alinarak yiiriitiilerek ve her on giline bir isaretli otuz bitkide sayimlar
yapilarak ilerlemislerdir. Bu sayimlarda elde edilen veriler dikkate alinarak (%)
bulasiklik oranlarini hesaplamiglardir. Bunun haricinde Botrytis cinerea’nin in vitro
kosullarinda asil 6nemli sorun oldugu meyvelerdeki durumu saptamak amaci ile de ele
alman c¢esitlerin  meyvelerinin  {izerinde ¢esitlerin  hastaliga kars1 tepkileri
degerlendirilmeleri arastirmacilar tarafindan dikkate alinmistir. Kiilleme hastaligi
dikkate alindiginda ise isaretli otuz bitkide kiilleme hastalig1 belirtisi gosteren bitkiler
belirlenmistir. Bunlarin sonucunda saptanan bulgular incelenerek ve hastaliktan diger
cesitlere gore en az etkilenen cilek c¢esidi/cesitlerinin % bulagiklik oranlarmi
saptamiglardir. Kursuni kiif (Botrytis cinerea) hastaliginin diger ¢esitlere gore en fazla
goriilen cesitleri sirasi ile Sabrosa, Camarosa ve Festival olarak belirlenmis olup en az

goriilen gesidin ise 503 ve Fortuna gesitleri olduklar1 saptanmistir. Kursuni kiif (Botrytis
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cinerea), cilek meyve enfeksiyonlari dikkate alindiginda Camarosa ile Sabrosa
hastaligin en ¢ok goriilen ¢esitleri oldugu saptanmis ve bu cesitleri Festival ve Elyana
cesitlerinin izledigi gorilmistiir. Hastaligin diger cesitlere goére en az goriildigi cesit
ise Amiga cesidi olarak belirlenmistir. Kiilleme hastalig1 Festival, Sabrina, Rubygem,
Amiga, cesitlerinde diger gesitler ile kiyaslandiginda daha ¢ok hastalik belirlemislerdir.
Bu hastaliga diger gesitlere gore en az yakalanan cesitlerin ise sirasi ile Sabrosa ve

Sweet Charlie oldugu ¢alisma sonucu belirlenmistir.

Dinler (2014), Aydmn ili icerisinde fungal hastaliklarin hangi oranda bulunduklarini
belirlemek, c¢ilek fidelerinde bulunan fungal hastaliklarin hangi etmenlere bagh
olduklarin1 saptamak, klasik ve molekiiler yontemler kullanarak tanilamak ve ¢ilek
fidelerinde bulunma oran1 en yiiksek olan patojenlere karsi ¢esit duyarliliklarinin neler
oldugunu saptamak amaciyla ¢alisma yapmistir. Arastirma kapsaminda 2009-2010 ve
2010-2011 yillarinda iiretim sezonlarinda Kosk ve Sultanhisar ilgelerinden dikim
oncesinde toplamda 2366 adet gilek fidesi alinmis olup kok ve taglarindan izolasyonlar
yapmis ve totalde 1014 izolat elde etmistir. Stolonlarda yapilan patojenisite ¢alismalari
sonucuna bakildiginda ise 291 adet Fusarium spp., 9 Cylindrocarpon sp., 4
Macrophomina sp., 53 Rhizoctonia spp., izolatinin patojen oldugu sonucu ortaya
cikmustir. 1ki iiretim sezonu da dikkate alindiginda tagta ana patojenin Fusarium spp.
(bulunma orani birinci y1l % 2,1, ikinci y1l % 1,1) oldugu, Rhizoctonia spp.'in tagtaki
bulunma oranmin ise iki iiretim sezonunda siras1 ile % 0,48 ve % 0,1 oldugu ortaya
¢ikmistir. Kokteki bulunma oranlar1 bakimindan degerlendirildiginde ise, ilk y1l % 11,6,
ikinci y1l % 4,8'lik bulunma oran1 mevcut olup yine ana patojenin Fusarium spp. oldugu
belirlenmistir. Koklerde Rhizoctonia spp. bakimindan iki {iretim sezonu esas alinarak
incelendiginde bulunma oranlarinin sirasi ile % 8,96 ve % 4,8 oldugu dikkati cekmistir.
Patojenlerin morfolojik O6zellikleri esas alinarak molekiiler ve klasik yontemlerle
tanilama yapilmistir. Tranlation Elongation Factor (TEF) lo genine ait olan baz
dizilerinin BLAST analizi sonrasinda Fusarium oxysporum, F.o. f.sp. fragariae, F.
acuminatum, F. arthrosporioides, ve F. proliferatum, F. solani, F. avenaceum, F.
redolens ve F. lateritium tiirleri olduklari arastirma sonucu ortaya ¢ikmistir. Rhizoctonia
izolatlar1 ¢ekirdek boyama yontemi kullanilarak ¢ok ve ¢ift ¢ekirdekli olarak
belirlenmis olup, hemen ardindan molekiiler yontemi kullanarak inceleme yapilmis ve
cift ¢cekirdekli olarak belirlenenlerin ise % 47,51 AG-G, % 18,6's1 AG-A ve son olarak
% 1,7'si hem AG-A hem de AG-K'da, ¢ok ¢ekirdekli olanlara bakildiginda da ise %
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1,7'si AG-4 anastomozis grubuna ait oldugu belirlenmistir. Aragtirma kapsaminda ¢ilek
fidelerinden ayrica Neonectria (llyonectria) radicicola, Macrophomia phaseolina,
Neonectria (llyonectria) macrodidyma ve tiirleri ortaya ¢ikmustir. In vitro kosullarda
stolonlarda yapilan cesit reaksiyon calismalarinda. F. oxysporum 'a karsi en duyarh
Camarosa, Fortuna, Rubygem, ve Festival oldugu belirlenmis olup, Sabrina'ya
bakildiginda ise tolerant oldugu saptanmistir. Rhizoctonia spp.'e bakildiginda ise
Camarosa ve Fortuna’nin duyarl olduklar belirlenirken, Sabrina, Festival, ve Rubygem
cesitlerinin diger c¢esitlere gore daha az duyarli olduklar1 bu c¢alisma sonucu

belirlenmistir.

Demirer vd. (2014), cilek bitkilerinde solgunluk hastaligina neden olan Fusarium
tirlerini  belirlemek amaciyla Erzurum ilinde 2005-2007 yillarinda c¢alisma
yapmislardir. Solgunluk simptomu belirlenen ¢ilek bitkileri Agustos ve Eyliil aylari
icerisinde toplanmistir. Izolasyon galismalar1 sonucunda, ¢ilek bitkilerinin tag, kok
ve/veya yaprak saplarindan 68 Fusarium izolat1 elde edilmistir. Bu izolatlarin % 4.4’
Fusarium acuminatum, % 30.9’u Fusarium equiseti, % 44.1°i Fusarium oxysporum ve
% 20.6’s1 Fusarium solani olarak tanilamalar1 yapilmigtir. Fusarium izolatlarinin

patojenitesi kok daldirma metodu ile Fern ¢ilek ¢esidinde test edilmistir.

Sarigiil Ertek vd. (2018), Diizce ilinde ¢ilek yetistiriciliginin 6giitme ile 0.5 ile 5.0 da
arasinda degisen kiiciik agik alanlarda yapildigi arastirmalar sonucu ortaya ¢ikmustir.
Dort cilek ¢esidi; Camarosa, Kabarla, Sweet Ann ve Osmanli ilde diger cilek cesitlerine
gbre yaygin olarak yetistirilmektedir. Tiirkiye'nin Diizce ilinde yakin zamanda 6nem
kazanan c¢ilekte mantar hastaliklar1 {i¢ donemde yapilan arastirmalarla test edilmistir.
Yaprak hastaliklar1 i¢in ilk donemde, yaprak, petiol, meyve ve kok hastaliklari, ikinci
donemde ise temel kok hastaliklar1 arastirilmistir. Alternaria spp., B. cinerea, Hainesia
lythri, Mycosphaerella fragariae, Phoma sp., Phomopsis sp., Rhizoctonia solani
yapraklardan izole edilmistir; Meyvelerden B. cinerea ve Alternaria spp., Fusarium
oxysporum, Macrophomina phaseolina, Phytophthora spp. ve R. solani koklerinden
izole edilmistir. Elde edilen tiim mantarlarin patojenite testlerinde ayrik yapraklarda
nekroz olusturdugu arastirmacilar tarafindan gézlemlenmistir. Ayrilmis yaprak testleri,
mantarlarin patojenitesini agikca yansitmistir. B. cinerea ve M. fragariae, ankete katilan
tiim alanlarda en yaygin goriilen hastaliklar oldugu ortaya ¢ikmistir. Diger mantarlar

cesitli hastalik olusum oranlarin1 gosterdikleri belirlenmistir.
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Aysan vd. (2019), cilekte R. solani’nin neden oldugu siyah kok ciiriikliigii hastaligina
kars1 kok ve yapraktan uygulanan bitki aktivatdrlerinin (Salisilik asit, Acibenzolar S-
Methyl, Messenger, ISR 2000, Crop Set ve Fosetyl-Al) etkisi laboratuarda petri ve
serada saksi denemeleriyle arastirllmak t{izere ¢alisma yapmuslardir. Bitki
aktivatorlerinin R. solani’nin miseliyal gelisimine olan etkileri incelendiginde, Salisilik
Asit ve Aliette 700 ppm’in iizerindeki konsantrasyonlarda patojen gelisimini
baskilarken diger bitki aktivatorleri patojene herhangi bir etkide bulunmadigini
belirlemislerdir. Bitki aktivatorlerinden Salisilik asit, BION ve Aliette kok daldirma
uygulamasinda hastaligi %47-65 arasinda baskilarken, yesil aksama uygulamasinda,
Messenger ve Aliette hastaligi %59-64 arasinda baskiladigin1 gozlemlemislerdir. Hem
kok daldirma hem de yesil aksam uygulamasinda Aliette uygulamasinin basarili oldugu
bildirilmistir. Sonugta, ¢ilekte R. solani’nin neden oldugu kok ciiriikliigii hastaliginin
entegre miicadelesinde bitki aktivatorlerinin  kullanilabilecegi bu calismayla

bildirilmistir.

2.4.2 Ahududu ve bogiirtlen

Dagdelen (2011), Hatay ve Kahramanmaras illeri yabani ve kiiltiir ahududu (Rubus
idaeus) ve bogirtlen (Rubus fructicosus) alanlarindaki fungal hastalik etmenleri
arastirilmak iizere c¢alisma yapmistir. Bu amacla 2009-2011 yillar1 yetistirme
sezonlarinda bitki fenolojisi gz Oniinde bulundurularak sorveyler yapmistir. Hastalik
belirtileri gosteren bitkilerin kok, govde, siirgiin, meyve ve yapraklarindan alinan
orneklerden, uygun besi ortamlar1 tizerinde izolasyonlar gergeklestirmistir. Hatay
ilindeki plantasyonda biitiin fenolojik donemlerde ahududu siirglinleri iizerinde gri
yamalarda bulunan gomiili picnidiumlardan siirgin yanikligt etmeni Kalmusia
coniothyrium izole etmis ve bu sekilde arastirmaya devam etmistir. Hasat dncesi yapilan
gozlemlerde tim lokasyonlarda siirgiin, ¢icek ve meyveler lizerinde saptanan Botrytis
cinerea, ahududu ve bogiirtlenlerde kalite kayiplarina sebep oldugunu saptamistir. Her
iki bitki tiiriinde de siirglin ve yapraklardan ug¢ yanikligi etmeni Didymella applanata
tim lokasyonlardan izole edilerek arastirillmaya devam edilmistir. Yetistirme sezonu
baslarinda bogiirtlen govde ve yapraklarinda birikerek sporlanan ve daha once
bogiirtlende raporu olmayan Diachea leucopodia plasmodial akiskan kiifii tespit
edildigini gozlemlemistir. Seimatosporium lichenicola tarafindan neden olunan

Ascospora geriye 6liim hastaliginin pek ¢ok lokasyonda belirlendigi ortaya koymustur.
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Tim arastirma alanlarinda antraknoz hastaligina sebep olan Elsinoe veneta etmeni
yaprak ve slirglin lezyonlarindan izole edilerek calisma kapsaminda ilerlenmistir.
Alternaria spp., Cladosporium spp., Macrophomina phaseolina, Septoria rubi,
Cercosporella rubi, Fusarium oxysporum, Penicillium spp., Rhizoctonia spp.,
Trichoderma spp., Chaetomium spp., Nigrospora spp., Fusarium spp., Stemphylium
spp., Rhizopus stolonifer, Aspergillus niger ve Mucor spp. yaprak, siirgiin ve
meyvelerde arastirmacilar tarafindan belirlenen diger funguslardir. Yabani ve kiiltiir
bogiirtlenlerinde obligat parazitlerden sar1 pas ve bogiirtlen pasi etmenleri Phragmidium
violaceum ve P. rubiadeinin uredinium ve telium yataklar biitiin bitki kisimlarinda bu
calisma sonucu belirlenmistir. Ekim alanlarinda 6zellikle sik bitki gelisimi olmasi, hava
sirkiilasyonunun az olmasi, yogun yabanci ot gelisimi ve budamanin dogru yapilmamasi
nedenleriyle siirgiin yanikligi, siirgiin Botrytis’i, gri kiif ve bogiirtlen pasi olusumu ve
siddetinin  saptandiklart alanlarda ¢ok yiiksek oldugu arastirmaci tarafindan

belirlenmistir.

2.4.3 Maviyemis

Fungal hastalik riski diger birgok {iziimsii meyveye gore maviyemis de ¢ok daha fazla
goriilmektedir. Fungal hastaliklardan; Mumlu tane hastaligi (Monilia vaccinii-
corymbosi), Fitoftora kok ¢iirtikliigi (Phytophthora cinnamoni), Pomopsis kanser ve dal
yanikligt (Phomopsis vaccinii), Antraknoz (Colletotrichum gloesporioides), Meyve
clirtikliigii, Alternaria (Alternaria alternata) goriilebilen hastaliklardir. Ancak bu alanda

yeterli bir ¢aligma yapilmamustir.

2.4.4 Mirver

Miirver meyvesi ile ilgili bu alanda bilgimize gore yeterli bir calisma bulunmamaktadir.

Bu tez kapsaminda bilgiler tiretilmesi planlanmistir.
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BOLUM 111

MATERYAL VE METOD

3.1 Materyal

3.1.1 Bitki materyali

Calismada, Prof. Dr. Sibel Dervis yonetiminde Bilge Dagdelen tarafindan tamamlanan
yiiksek lisans tez galismasi sirasinda Dogu Akdeniz Bolgesi’nden elde edilen fakat o
siralar klasik morfolojik teshislerle tanimlanamayan iiziimsii meyve bitkilerinden
bogiirtlen (Kahramanmaras 3, Hatay 3) izolatlar1 kullanilmistir. Ayrica, Orta ve Dogu
Karadeniz Bolgelerinden temin edilen tamami yabani bogiirtlen, ahududu, miirver, ¢ilek
ve maviyemis ile Orta ve Bati Akdeniz Bolgelerindeki yetistiricilik alanlarindan temin
edilen g¢ilek bitkilerinden izole edilen fungus izolatlar1 kullanilmistir. Arastirmada
toplam 19 fungus izolat1 kullanilmistir. Bu izolatlarin bir kismimin morfolojik teshisleri
Prof. Dr. Sibel Dervis tarafindan yapilmistir. Morfolojik olarak tanimlanamayan
funguslarin  teshislerinin  yapilmasi,  tanimlanabilenlerin ~ molekiiler  olarak
onaylanmalarinin yapilmas1 amaciyla bu izolatlar ¢alismanin materyalini olugturmustur.
Izolatlarin filtre kagitlar iizerinde gelistirilen ve -20°C’de muhafaza edilen kiiltiirler

kiltiirleri kullanilan izolatlarin kaynagini olusturmustur.

Sekil 3.1. Calisma kapsaminda arastirilan {izimsii meyvelerden kiiltiir ¢ilegi 6rnegi
(G12 nolu 6rnek)
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3.2 Metot

3.2.1 Funguslarin aktiflestirilmesi

Filtre kagitlan tizerinde -20 °C’de muhafaza edilen funguslarin streptomycin eklenmis,
tizerine selefon yayilmis PDA (potato dekstroz agar) ortaminda kiiltiirleri yapilarak

gelismeleri saglanmistir. Buradan gelisen funguslar PCR isleminde kullanilmastir.

3.2.2 Funguslardan DNA ekstraksiyonu

Fungus misellerinden DNA ekstraksiyonu Gardes ve Buruns, 1993°e gore yapilmistir.
Bu amagla, yaklagik 100 mg fungal miselia 2 ml eppendorf tiip igerisine yerlestirilerek
ve 300 ul lysis buffer (100 mM Tris-HCL pH:8,0, 1.4 M NaCl, 20 mM EDTA, %2
CTAB, %0.2 Merkaptoethanol) eklendikten sonra celik bilya ile tissue lyser yardimiyla
parcalanmistir. Bu asamadan sonra tiipler 65 °C’de 45 dak. inkiibe edilmistir. Uzerine
300 ul kloroform:izoamil alkol (24:1) eklenerek ve 15 dak. 13000 rpm’de santrifiij
edilmistir. 200 pl iist s1v1 faz yeni 1,5 ml eppendorf tiiplere almmustir. Uzerine 2 hacim
soguk %100 ethanol eklenerek -20 °C’de 30 dak bekletilmistir. Sonra tiipler 10 dak
7000 rpm’de santrifiij edilmistir. Olusan pellet soguk ethanol ile yikandiktan sonra 50
ul TE buffer ile sulandirilip -20 °C’de muhafaza edilmistir. Elde edilen DNA’larin
spektrofotometre ile konsantrasyon tayinleri yapildiktan sonra gerekli sulandirmalar

yapilmustir.

3.2.3 Multi locus sequence typing (MLST)

3.2.3.1 Polimeraz Zincir Reaksiyonu (PCR)

Multi locus sequence typing (MLST) yaklasimi kullanilarak, DNA’larin PCR analizleri

icin funguslarin genel teshisinde kullanilan ITS (Internal Transcribed Specer) ve large

subunit (LSU) bolgelerine 6zgii primer ¢iftleri kullanilmistir (Cizelge 3.1.).
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Cizelge 3.1. Calismada kullanilan primer bilgileri

Hedef Primer Dizi 5°-3° Kaynak
alinan adi
bolge
ITS ITS-6 GAAGGTGAAGTCGTAACAAGG Cooke ve
ITS-4 TCCTCCGCTTATTGATATGC Dunkan, 1977
LSU NL1- GCATATCAATAAGCGGAGGAAAAG | O’Donnell 1993.
NLA4- GGTCCGTGTTTCAAGACGG

DNA’ lar kalip olarak kullanilarak PCR yapilmistir. 2 pul 10x PCR buffer, 1 pul 25 mM
MgCl;, 0,5 ul 10 mM dNTPs, 0,5 ul primer seti (10 uM), 0,2 pl Taq polimeraz (500
unite/pl), iceren 25 pl’ lik reaksiyon karigimi hazirlanmistir (Cizelge 3.2). Kullanilan
primer dizileri Cizelge 3.1’ de verilmistir. PCR reaksiyonlari denatiirasyondan sonra 35
dongii 94 °C 30 s, 50-60 °C 45 s, ve 72 °C 1 dk. ve 72 °C 10 dk. olacak sekilde
gerceklestirilmistir. Cogalan PCR iiriinlerinin %1,5 luk agaroz jel elektroforezi sonrasi

UV lambasi altinda EtBr ile boyanmasiyla goriintiilenmesi yapilmistir.

Cizelge 3.2. PCR reaksiyon karisimi

MlzEmeles corekl Rarisim (1)
RNase ari su (dH,0) 118

10 X Reaksiyon Buffer 2

dNTPs (10 mM) 1

MgCl, (25 mM) 1

Primer Forward (10 pM) 1

Primer Reverse (10 uM) 1

Taq DNA polimeraz 0,2

DNA 2

Toplam 20

3.2.3.2 Niikleotid analizleri

PCR analizleri sonucunda tespit edilen viriis izolatlar1 arasindan bulundugu il, simptom

ve ¢eside bagl olarak se¢imler yapilmis ve bu PCR iiriinleri DNA dizileme analizi i¢in
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firmaya (MedSanTek, Istanbul) génderilmistir. Verilerin NCBI (National Center for
Biotechnology Information) BLAST analizleri yapilmis ve uluslararasi veri tabanlari ile

karsilastirilip ve tiir teshisleri yapilmistir.
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BOLUM IV
BULGULAR VE TARTISMA
4.1 Aktiflestirilen Fungus Kiiltiir ve Preparatlari
Araziden toplanan oOrneklerden izole edilen funguslar besiyeri ortaminda degisik
morfolojik 6zellikler gostermistir. En ¢ok rastlanan belirtiler Sekil 4.1°de verilmistir.

Fungal kiiltiirlerin mikroskobik analizleri Prof. Dr. Sibel Dervis tarafindan yapilmistir

(Sekil 4.2).

Sekil 4.1. Potato Dekstroz Agar besiyerinde gelisen funguslarin morfolojik goriintimii
(Ornek numaralari, bilgileri ve teshis sonuglar1 Cizelge 4.1 de yer almaktadir)
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Sekil 4.2. (Devam) Potato Dekstroz Agar besiyerinde gelisen funguslarin morfolojik
goriiniimii (Ornek numaralari, bilgileri ve teshis sonuglar1 Cizelge 4.1 de yer
almaktadir)
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Sekil 4.3. Akdeniz Bolgesinden izole edilen 159 no’lu 6rnegin fungal sporlarinin
mikroskobik goriiniimii

4.2 Multi Lokus Sequence Typing Analizleri

Yapilan PCR ¢alismalar1 sonucunda ITS ve LSU primer giftlerinin kullanilmasi ile
degisik biiyiikliiklerde bantlar elde edilmistir. Bu bantlar yaklasik olarak 700-800 baz
¢ifti uzunlugundadir (Sekil 4.3 ve 4.4). Net olan bantlar Dizi analizine alinmistir.

1.307)

L] \”H mnnn‘llu‘hh “I
i L »1 |
i il

Sekil 4.4. Funguslardan izole edilen DNA’ larin spektrofotometrik analiz sonucu
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Sekil 4.5. Funguslardan izole edilen DNA’larin kullanilmasi ile yapilan PCR analiz
sonuglari. A ve B) ITS ve LSU primer ¢ifti kullanilarak yapilan tarama, C) ITS ve LSU
primer ¢ifti kullanilarak yapilan tekrar tarama (Ornek swrast:5, 7, 13, 17, 24 ve LSU 6, 7,
13, 15,17, 24, 27, W.)

4.3 Niikleotid Analizleri

DNA dizi analizine gonderilen orneklerin niikleotid dizileri NCBI-BLAST ile analiz
edilmistir. Test edilen 6rneklerden 19 adetinin sekans sonuglar1 net olmasi nedeniyle
degerlendirmeye alinmistir. Bu orneklerden 11 adeti bogiirtlen, 3 adeti cilek, 2 adeti
mirver, 2 adeti maviyemis ve 1 adeti de ahududu bitkilerinden izole edilmistir. Bu
sonuglara gore, bogiirtlen (Ordu 1, Kahramanmaras 3, Hatay 3, Trabzon 2, Rize 2),
ahududu, miirver, ¢ilek ve maviyemis), ¢ilek (Ordu 1, Antalya 2), miirver (Trabzon 1,
Rize 1), maviyemis (Trabzon 1, Rize 1) ve ahududu (Ordu 1) bitkilerinden izole edilen
funguslarin Boeremia exigua, Colletotrichum gloesporidies, Epicoccum nigrum,
Didymella glomerata, Preussia minima, Peyronellaesa prosopidis, Fusarium
sambucinum, Pestalotiopsis sp., Chaetomium fimeti, Gnomoniopsis idaeicola,
Hypoxylon perforatum, Diplodia seriata, Fusarium solani ve Fusarium equiseti

olduklari tespit edilmistir (Cizelge 4. 1.).
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Boeremia exigua ¢alismamizda Trabzon ilindeki miirver bitkisinde tespit edilmis olup,
Phoma exigua, Ascochyta sonchi sinonimleridir. Bu fungus diinya capinda yayilim
gostermekte olup, konukgu bitkinin birgok yerinde (yaprak, govde, kok, tomurcuk,
yumru) lokalize olabilmektedir. Firsatgr (Opportunistic) bir parazit olup yaprak ve
govdede nekroza sebep olmaktadir. Ulkemizde cesitli bitki gruplarinda tespit edilmis
olup (Tunali vd. 2003; Eken ve Coruh, 2007) heniiz iiziimsii meyvelerde bir kayit
yoktur.

Colletotrichum gloesporidies ¢alismamizda Ordu ilinden toplanan bogiirtlen bitkisinde
tespit edilmis olup bitki patojenidir. Vermicularia gloeosporioides olarak da

bilinmektedir.

Bir bitki patojeni ve endofiti, diger patojenik mantarlara karsi antifungal ajan olarak
kullanilabilecek renkli pigmentler {ireten yaygin bir mantar olan Epicoccum nigrum,
Kahramannaras ilinden toplanan bogiirtlen bitkisinde ve Trabzon’dan toplanan miirver
bitkisinde tespit edilmis olup Epicoccum asterinum, Phoma epicoccina sinonimleri
arasinda yer almaktadir. Diinya capinya yayilis gosteren yapraklarda lokalize olan, ¢ok
cesitli konukcular1 olan ve c¢okiise sebep olan bir hastalik etmenidir. Ellid vd. (1984)
tarafindan Ohio’da bogiirtlende rapor edilmistir. Mulenko vd. (2008) tarafindan
Polonya’da miirver bitkisinde tespit edilmistir. Rigotti vd. (2003) tarafindan cilek
bitkisinde Isvi¢re’de rapor edilmistir. Ulkemizde Erzurum ilindeki ¢ileklerde rapor
edilmistir (Eken, 2007).

Didymella glomerata ¢alismamizda Hatay ili bogiirtlen bitkisinden izole edilmis olup

bitki patojenidirler. Peyronellaea glomerata olarak da bilinmektedir.

Preussia minima, Sporormiella minima olarak da bilinmekte olup ¢alismamizda

Trabzon ilindeki bogiirtlen bitkisinde tespit edilmistir. Diinya ¢capinda yayilmistir.
Peyronellaea prosopidis Afrika kitasinda yayilis gostermekle birlikte gévdede lokalize

olmaktadir. Baklagiller familyas1 ana konuk¢usudur (Crous vd. 2013). Calismamizda

Kahramanmaras ilindeki bogiirtlen bitkisinden izole edilmistir.
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Fusarium sambucinum ahududu bitkisinde tespit edilmistir olup bu bitki Ordu ilinden
toplanmistir. Odunsu dokularda lokalize olan, diinya ¢apinda yayilis gosteren ve geriye
Olim, kok clriikliigli ve kanser hastaliklarina neden olmaktadir (Booth, 1971).
Polonya’da cilekte ve miirverde rapor edilmis olup (Mulenko vd. 2008) iilkemizde
kimyon bitkisinde tespit edilmistir (Ozer ve Bayraktar, 2015).

Pestalotiopsis sp, calismamizda Ordu ili ¢ileklerinde tespit edilmis olup bitki

patojenidirler.

Gnomoniopsis idaeicola ana konukgusu Rubus tiirleridir ve Avrupa ve Kuzey Amerika
da yayilis gostermislerdir (Walker vd. 2010). Fransa, Isveg, Finlandiya gibi iilkelerde
tespit edilmis olup (Wang vd. 2017, Walker vd. 2010, Eriksson 2014) iilkemizde
herhangi bir bitkide bu fungal etmenin kaydma rastlanilmamistir. Calismamizda
bogiirtlen (Rize, Hatay, Trabzon, Kahramanmaras) ve maviyemis (Rize) bitkilerinde

tespit edilmistir.

Diplodia seriata sinonimleri arasinda Physalospora corni ve Diplodia profusa yer
almakta olup yaprak ve meyvelerde yer alan bir fungustur. Bircok bitki grubunda
bulunabilmektedir. Yaprak lekesi, meyve ciiriikliigii ve geriye Oliimlere neden
olmaktadir. Calismamzda Hatay ilinden toplanan bogiirtlen bitkisinde tespit edilmis
olup iilkemizde baglarda (Akgiil vd. 2015), nektarinlerde (Endes vd. 2016, Kurbetli ve
Demirci, 2014) rapor edilmis olup Rubus tiirlerinde Yeni Zellanda ve Ohio da kayitlar
bulunmaktadir (Gadgil 2005).

Fusarium equiseti, sinonimleri arasinda Selenosporium equiseti, Fusarium bullatum,
Gibberella intricans yer almaktadir. Meyve, tohum ve koklerda yerlesen, kok ¢tirikligii
ve yaprak lekelerine neden olan bir fungustur. Calismamiz sonucunda Antalya ili
cileklerinde tespit edilmis olup Tiirkiye’de kimyon bitkisinde (Ozer ve Bayraktar, 2015)

rapor edilmistir.

Fusarium solani fungusu ise sonuglarimiza gore Antalya ilinden toplanan cilek
bitkisinde tespit edilmistir. Bu fungus, Ascomycota boliimiinde en az 26 yakindan
iligkili filamentli fungustan olusan bir tiir kompleksidir. Yaygin bir toprak fungusu ve

bitki materyalinin kolonisti oldugu bilinmektedir.
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Chaetomium fimeti Rize ili bogiirtleninden izole edilmistir.
Hypoxylon perforatum Trabzon ilinden toplanan maviyemis bitkisinde tespit edilmis

olup esanlamlilar1 arasinda Fraxinus excelsior, Fraxinus lanceolata ve Fraxinus nigra

yer almaktadir.
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Cizelge 4.1. Molekiiler analizler sonucu elde edilen veriler

Bitki ve izolat bilgileri

ITS bolgesi dizileri

LSU béolgesi dizileri

izolat ad / Bitki ad1 Bitki Ad1 Bitki Ad1 Toplandig yer Teshis edilen etmen NCBI no % % Teshis edilen NCBI no % %
Sekans adi (Tiirkge) | (ingilizce) (Bilimsel) cover | identity etmen covera | identity
age ge
140 lok28 / Potentilla | Potentilla Potentilla ssp. | Ayder (Rize) Boeremia exigua var. MH854943 | 100 99,80 Boeremia exigua MH866434 | 100 99,82
20 linicola var. linicola
strain CBS 113.28 strain CBS 113.28
331ok12/5 | Bogirtlen | Blackberry | Rubus ssp. Akkus (Ordu) Colletotrichum KU529807 | 100 100 Colletotrichum MH877138 | 100 100
gloeosporioides gloeosporioides
isolate A720
448 Marag / | Bogirtlen | Blackberry | Rubus ssp. Kahramanmaras Epicoccum nigrum MH844780 | 100 100 Epicoccum MHB844800 | 100 99,63
10 strain DUCC5176 nigrum
strain DUCC5176
255 Miirver Elderberry Sambucus Altindere Epicoccum nigrum MH861752 | 100 100 Epicoccum MH861752 | 100 99,64
Sambucus nigra (Magka/Trabzon) (strain CBS 396.84) nigrum
lok35/8 (strain CBS
396.84)
29612 Bogiirtlen | Blackberry | Rubus ssp. Hatay Didymella glomerata KY290228 | 99 100 Didymella KY355075 | 100 99,82
(isolate 67) glomerata
(isolate 67)
2310k 30/ Bogiirtlen | Blackberry | Rubus ssp. Altindere Preussia minima MH859242 | 100 99,80 Preussia minima MH870970 | 100 99,09
14 (Magka/Trabzon) strain CBS 881.68 strain CBS 881.68
460 Marag / | Bogirtlen | Blackberry | Rubus ssp. Kahramanmaras Peyronellaea prosopidis | MH866094 | 100 99,80 Peyronellaea MH877632 | 100 99,27
22 strain CBS 136550 prosopidis
strain CBS
136550
49 lok17/ Ahududu Raspberry Rubus ssp. Pelitliyatak Fusarium sambucinum KM231813 | 100 99,80 Fusarium KM231682 | 100 92,04
12 (Unye/Ordu) strain CBS 146.95 sambucinum
strain CBS 146.95
385 lok19 / Cilek Strawberry | Fragaria Yenikizilcakese Pestalotiopsis sp. KU252290 | 100 99,82 Pestalotiopsis sp. KU252383 | 100 100
9 (Alpine) vesca (Unye/Ordu) strain SC6A14 strain SC6A14
83 1ok 23/ Bogiirtlen | Blackberry | Rubus ssp. Ayder (Rize) Sekans elde edilemedi Chaetomium MH872403 | 100 99,27
13 fimeti
strain CBS 343.73
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Cizelge 4.1. (Devam) Molekiiler analizler sonucu elde edilen veriler

2910k 30/1 | Bogiirtlen Blackberry Rubus ssp. Altindere Gnomoniopsis idaeicola | MH863621 | 100 98,85 Gnomoniopsis MH875093 | 100 100
(Magka/Trabz | (CBS 125676 strain) idaeicola
on) (CBS 125676
strain)
88 1ok24 /3 | Bogiirtlen Blackberry Rubus ssp. Ayder (Rize) Gnomoniopsis idaeicola | MH863621 | 100 99,13 Gnomoniopsis MH875093 | 100 100
(CBS 125676 strain) idaeicola
(CBS 125676
strain)
204 Altindzi | Bogiirtlen Blackberry Rubus ssp. Antindzii Gnomoniopsis idaeicola | MH875093 | 100 98,77 Gnomoniopsis MH875093 | 100 99,45
/6 (Antakya/Hata | (CBS 125676 strain) idaeicola
) (CBS 125676
strain)
464 /15 Bogiirtlen Blackberry Rubus ssp. Kahramanmar | Gnomoniopsis idaeicola | MH863621 | 100 98,94 Gnomoniopsis MH875093 | 100 99,44
as strain CBS 125676 idaeicola
strain CBS
125676
5010k25/4 | Ayiiizimi | Caucasian Vaccinium Ayder (Rize) Gnomoniopsis idaeicola | MH875093 | 100 99,13 Gnomoniopsis MH875093 | 100 100
(Likapa) Whortleberry arctostaphylos (CBS 125676 strain) idaeicola
(CBS 125676
strain)
415 lok32 / Ayi tizimii | Caucasian Vaccinium Altindere Sekans elde edilemedi Hypoxylon KY610490 | 99 99,82
25 (Likapa) Whortleberry arctostaphylos (Magka/Trabz perforatum
on) strain MUCL
54174
334/19 Bogiirtlen Blackberry Rubus ssp. Hatay Diplodia seriata isolate MK817042 | 100 98,41 Diplodia seriata MG720323 | 100 99,82
MH21Trs isolate MZ-F435
Prep 159- Cilek Strawberry * Fragaria Gazipasa Fusarium equiseti MK680159 | 100 100 Fusarium equiseti | MK733313 | 100 99,45
G12 /17 xananasa (Antalya) isolate SU-1 isolate SU-1
Prep 167- Cilek Strawberry * Fragaria Gazipasa Fusarium solani KY511422 | 100 100 Fusarium solani MK530101 | 100 99,63
G13/18 xananasa (Antalya) strain AURE-4 isolate 504EFAQ
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BOLUM V

SONUCLAR

Uziimsii meyvelerden ahududu ve bogiirtlen yurdumuzda son birkag yildir ticari amagla
yetistirilmekte olup, gerek sofralik gerekse sanayiye uygun olan bu meyvelerin
iiretilmesi biiyiik énem kazanmustir. Uziimsii meyvelerin verim ve kalitesini olumsuz
yonde etkileyen c¢ok fazla fungal hastalik vardir. Fungal hastaliklar baslica meyve,
yaprak gibi kisimlar1 hastalandiran toprak istii hastaliklar ve kok bogazi ile koki

hastalandiran toprak kokenli hastaliklar olmak tizere iki kisimda siniflandirilmaktadir.

Fungal hastaliklarla miicadele edebilmek icin hastaliga neden olan etmenin tespit
edilmesi gerekmektedir. Morfolojik teshis yontemlerinin yani sira giiniimiizde hizla
artan bir sekilde fungus teshisinde immiinolojik, DNA/RNA probu teknolojisi ve
polimeraz zincir reaksiyonu (PCR) ile niikleik asitlerin ¢ogaltilmasi gibi yontemler
kullanilmaktadir. Bu teknikler geleneksel yontemlere gore daha dogru, hizli sonuglar
alinabilen ve bitki patolojisi konusunda daha az deneyimli personel gerektiren

yontemlerdir.

Bitki hastaliklar1 ile miicadelede molekiiler teshis yontemlerinin kullanilmasi ¢ok fazla
yayginlasmamis olmakla birlikte kaginilmazdir. Hastalikla miicadelede erken ve dogru
teshis onemli bir adimdir. Bu nedenle, bu ¢alisma kapsaminda, {iziimsii meyvelerin
yetistiriciliginin en ¢ok yapildigi Dogu Karadeniz ve Akdeniz Bdlgelerinden ve
Kahramanmaras ilinden hastalikli oldugu diisiiniilen Ornekler toplanmistir. Bu
orneklerden funguslar izole edilmis ve saflastirilmistir. Molekiiler olarak teshis edilmesi
amaci ile DNAlarn izole edilmis ve sekanslanmistir. Elde edilen niikleotidler veri
tabanlarinda analzie edilmistir. Elde edilen bu verilere gore test edilen Orneklerde
Boeremia exigua, Colletotrichum gloeosporioides, Epicoccum nigrum, Didymella
glomerata, Preussia minima, Peyronellaesa prosopidis, Fusarium sambucinum,
Pestalotiopsis sp, Chaetomium fimeti, Gnomoniopsis idaeicola, Hypoxylon perforatum,
Diplodia seriata, Fusarium solani ve Fusarium equiseti fungal etmenlerinin oldugu

tespit edilmistir.
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Bu ¢aligmanin sonuglarinin, Akdeniz ve Karadeniz bolgelerindeki ve Kahramanmaras
ilindeki lizimsii meyvelerdeki fungal etmenlerle miicadele ydntemlerinin
gelistirilmesine katki1 saglanacag diisiiniilmektedir. Ozellikle bu funguslarin patojenite
testlerinin yapilarak bolgedeki yayginlik durumunun tespiti ile yayilmasmin énlenmesi

icin gerekli tedbirlerin alinmasi 6nerilmektedir.
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EKLER

ITS-1-Gnomoniopsis idaeicola
ACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTGCTGGAACAAACGCCCTCACGGGT
GCTACCCAGAAACCCTTTGTGAATTCTTCTCTATTGTTGCCTCGGCACAGACTGGCTTCATAC
GAAGTCCCCTATTTTCCTTCTCTTCGGAGGGGATAAGGGAGCAGGTCGGCCGGTGGCCCACT
ATAAACTCTTTGTTTTTACTATGTATCTTCTGAGTAAATAACTATAAATGAATCAAAACTTTT
AACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGT
GAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCTGGTATTCCA
GCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAAACCTCGGTTTTGGTGTTGGAGGAC
TACGCTGCTCACCCAGCGTAGCCTCTGAAATACAGTGGCGGGCTCGCTAGAATTTTGAGCGT
AGTAATTTATACCTCGTTTGTAAAGACAGCGGTGTCTCTTGCCGTAAAACCCCCCAACTTTCT
GAAAATGACCT

Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o

Max | Total Query E Per

Accession
Score Score Cover value Ident

Description

Ambarignomenia petiolorum genomic DNA sequence contains 18S rRNA gene, ITS1, 58S IRNA gene, [TS2, 28S rRNA gene,_isolate 0511TESTG2 998 998 100% 00 9895% LNB039581

idaeicola strain GBS 125676 small subunit ribosomal RNA gene. partial sequence; infernal transcribed spacer 1, 5 8S ribosomal RNA gene, and intemaltra 996 996  100% 0.0 98.95% MHB8636211

idaeicof Go to alignment for idacicola strain CBS 125676 small subunit ribosomal RNA gene, partial sequence; intemal pne, and intemalra 996 996  100% 0.0 98.95% WMHB636201
. transcribed spacer 1, 5.85 ribosomal RNA gene, and intemal transcribed spacer 2, complete sequence; and large subunit o 5 s
Gnomoniopsis IaICY G o ool RNA gene, partial sequence ne and intemaltra 996 996 100% 0.0 9895% MH8636191

is idaeicola strain CBS 125673 small subunit ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.88 ribosomal RNA gene, and intemaltra 996 996  100% 0.0 98.95% MHE863618.1

idaeicola strain CBS 125672 small subunit rihosomal RNA gene. partial sequence; infernal transcribed spacer 1, 5 8S ribosomal RNA gene, and intemaltra 996 996 100% 0.0 98.95% MHB863617.1

is idaeicola strain KZAINI3-15 188 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.88 ribosomal RNA gene, and infernal transcribedsp 996 996 100% 0.0 98.95% MG293865.1

idaeicola strain KRU7-15 18S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and infernal franscribed spa 996 996 100% 0.0 98.95% MG893864.1

idaeicola strain KI-15 18S ribosomal RNA gene, partial sequence; intemal transeribed spacer 1,5 8S ribosomal RNA gene, and interal transcribed spac 996 996 100% 0.0 93.95% MG893863.1

idaeicola strain KVR1-14 18S ribosomal RNA gene, parfial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene. and internal franscribed spa 996 996 100% 0.0 98.95% MG893862.1

idaeicola strain KMS12-14 18S ribosomal RNA gene, partial sequence; intemal transeribed spacer 1, 5 8S ribosomal RNA gene, and intemal transcribedsp 996 996 100% 0.0 98.95% MG893861.1

is idaeicola strain KIMS6-14 188 ribosomal RNA gene. partial sequence; internal transcribed spacer 1, 5.88 ribosomal RMA gene, and intemal transcribedspa 996 996 100% 0.0 98.95% MG293860.1

idaeicola strain KMS2-14 188 ribosomal RNA gene. partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed spa 996 996 100% 0.0 98.95% MG893859.1

idaeicola strain KSV1-16 18S rihosomal RNA gene. partial sequence; infernal transcribed spacer 1, 58S ribosomal RNA gene, and intemal transcribed spar 996 996 100% 0.0 93.95% MG878401.1

idaeicola strain KZAI1-15 18S ribosomal RNA gene _partial sequence_intemnal iranscribed spacer 1, 58S ribosomal RNA gene,_and intemal transcribed sps 996 996 100% 0.0 98.95% MF5373421

idaeicola strain KRU9-15 18 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1,5 8S ribosomal RNA gene, and infernal transribed spa 996 996 100% 0.0 98.95% MF5373401

is idaeicola strain KIMS4-14 188 ribosomal RNA gene. partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal transcribed spa 996 996 100% 0.0 98.95% MF537338.1

LSU-1-Gnomoniopsis idaeicola
ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTTCGGCCCGAGTTGTAATTTG
CAGAGGATGTTTATGGTGCGGTACCTTCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTG
AGAGCCCCGTCTGGTTGGATACCAAACCTGTGTTAAACTCCTTCAACGAGTCGAGTAGTTTG
GGAATGCTGCTCTAAATGGGAGGTAAATCTCTTCTAAAGCTAAATACCGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGGGGGTTAAACAGTAC
GTGAAATTGTTAAAAGGGAAGCGTTTATGACCAGACTTGTGTCGTGTGGCTCATCCGAGGTT
CTCCCCGGTGCACTCCACACGGCTCAGGCCAACATCGGTTCTCGTTGGGGGATAAGAACAGT
AGGAACGTGGCCCTTTTCGAAGGGTGTTATAGCCTGCTGTACGATACCCTGATGGGGACCGA
GGACCGCGCTTCGGCTAGGATGTTGGCGTAATGGTCATTAGCGACCCG

icing significant algy
Select: All None Selected-0

i Alignments [}
T S e e | e | e
idaeicola strain CBS 125676 Iarge subunit ribosomal RNA gene, partial sequence 976 976 100% 0.0 100.00% MHE750031
idaeicola strain CES 125675 large subuni ribosomal RNA gene. partial sequence 976 976 100% 0.0 100.00% MHETS!
idaicols strain CES 125674 210e subuni ribosomal RNA gene_partial sequence 976 976 100% 0.0 100.00%
idasicola strain CES 125672 large subuni ribosomal RNA gene. partial sequence 976 976 100% 0.0 100.00% MHE75089.1
idacicola strain CBS 125673 large. RNA gene,_partial sequence 970 970 100% 0.0 99.82% MHE75000.1
smithogiluyi strain CBS 1301891 ribosomal RNA gene._ partial sequence 967 967 100% 0.0 9963% I
smithogiyi strain CBS 130188 large subunit ibosomal RNA gene._partial sequence 97 967 100% 0.0 99.63%
macounil strain CBS 121458 large subunit ribosomal RNA gene, partial sequence 967 967 100% 0.0 99.63% MHB746651
Cryptosporella umbrina strain CBS 158 .33 large subunit ribosomal RNA gene, partial sequence 967 967 100% 0.0 9963% MHE668431
culture CBS: 145085 288 ribosomal RNA gene, partial sequence 967 967 100% 0.0 9963% MK047501.1
castaneae strain Geat 23S ribosomal RNA gene._partial sequence 967 967 100% 00 99.63% Kx9298021
smithogilvyi isolate Ge 285 ribosomal RNA gene. partal sequence 967 967 100% 0.0 99.63% KPE24755.1
smithogilvyi isolate TiS 28S ribosomal RNA gene, partial sequence 967 967 100% 0.0 9963% KPE247531
smithogiluyi isolate Tid 285 ribosomal RNA gene. partial sequence 967 967 100% 0.0 99.63% KPE247511
smithogilvyi isolate Ti3 28S ribosomal RNA gene, partial sequence 967 967 100% 00 99.63% KPs247491
smithogilvyi isolate Ti1 28 ribosomal RNA gene partial sequence 967 967 100% 0.0 99.63% KPE4747.4
smithogiivyi CBS 130190 28S rRNA, partial sequence; from TYPE material 967 967 100% 0.0 9963% NG 0426721
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ITS-2-Phoma glomerata
CAGAGTGTAAAAATGTACTTTTGGACGTCGTCGTTATGAGTGCAAAGCGCGAGATGTACTGC
GCTCCGAAATCAATACGCCGGCTGCCAATTGTTTTGAGGCGAGTCTACACGCAGAGGCGAG
ACAAACACCCAACACCAAGCAGAGCTTGAAGGTACAAATGACGCTCGAACAGGCATGCCCC
ATGGAATACCAAGGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACTGAATTCTGCAATT
CACACTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTTGTTG
AAAGTTGTAACTATTAAGTTTTTTCAGACGCTGATTGCAACTGCAAATGGTTTAAATTGTCCA
ATCGGCGGGCGAACCCGCCGAGGAAACGAAGGTACTTAAAAGACATGGGTAAGAGATAGC
AGGCAAAGCCTACAACTCTAGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGT

Sequences producing significant alignments:
Select: All None Selected 0
71 Alignments o

Max | Total |Query E Per.

Accession
Score Score Cover value Ident

Description

Phoma sp. A165 185 ribosomal RNA gene, pariial sequence; internal iranscribed spacer 1 and 5.85 ribosomal RNA gene, complete sequence; and infernal iranscribeds 888 888  100% 0.0 100.00% KT898731.1

Peyronellaea glomerata strain L23 2 internal transcribed spacer 1. partial sequence; 5.8S ribosomal RNA gene, complete sequence: and intemal transcrived spacer 2,0 888 888  100% 0.0 100.00% JQ946417.1

Peyronellaea glomerata strain L22 2 internal transcribed spacer 1, partial sequence; 5 8S ribosomal RNA gene, complete sequence; and internal transcribed spacer 2. p 888 888 100% 0.0 100.00% JQ946416.1

Phoma glomerata sirain PG11 183 ribosomal RNA gene, partial sequence; internal franscribed spacer 1. 5 83 ribosomal RNA gene,_and infernal transcribed spacer 2 cc 888 888  100% 0.0 100.00% GU7T24511.1

Peyronellaea sp. isolate E22911 ITS small subunit ribosomal RNA gene, parlial sequence; infernal ranscribed spacer 1, 5.85 ribosomal RNA gene, and intemal transcril 886 886  99% 0.0 100.00% MK267758.1

Phoma sp. isolate K21 small subunit ibesomal RNA gene, partial sequence; internal franscribed spacer 1. 5.8S ribosomal RNA gene, and infernal transcribed spacer 2.« 886 886 99% 0.0 100.00% MH029124.1

Phoma sp. isolate K2BR small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2 886 886  99% 0.0 100.00% MH029123.1

Didymella glomerata isolate A429 small subunit ribosomal RNA gene, parfial sequence: internal ibed spacer 1 and 5.8 ribosomal RNA gene,_complete sequence 886 886 99% 0.0 100.00% MK247558 1

Phoma conidiggena strain CBS 1282899 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and infernal trans 886 886  99% 0.0 100.00% MHE65148.1

Didymella glomerata strain CBS 127058 small subunit ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1. 5.88 ribosomal RNA gene, and infernal frans 886 886 99% 0.0 100.00% MH864400.1

Didymella glomerata strain CBS 293 36 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene _and internaltrans: 886 886  99% 0.0 100.00% MH855805 1

Didymella macrostoma strain CBS 115 12 small subunit ribosomal RNA gene _partial sequence: intemal transcribed spacer 1, 5.8S ribosomal RNA gene _and internal tra1 886 886  99% 0.0 100.00% MHE54608 1

Didymella glomerata isolate 67 185 ribosomal RNA gene, partial sequence: infernal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal ranscribed spacer2. ¢ 886 886  99% 0.0 100.00% KY200228 1

Phoma sp._ strain A2 small subunit ribosomal RNA gene, partial sequence;_intemal Cl spacer 1, 5 88 ribosomal RNA gene, and internal transcribed spacer 2, coi 886 886 99% 0.0 100.00% MH383191.1

Phoma sp. isolate 121 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8 ribosomal RNA gene, and internal spacer? complete 886 886 99% 0.0 100.00% KI989566.1

LSU-2-Didymella glomerata
ACGGCGAGTGAAGCGGCAACAGCTCAATTTGAAATCTGGCGTCTTCGGCGTCCGAGTTGTAA
TTTGCAGAGGGCGCTTTGGCTAGCCTTTACCGTGTAAAGCCCCTTCGACGAGTCGAGTTGTTT
GGGAATGCAGCTCTAAATGGGAGGTAAATTTCTTCTAAAGCTAAATACTGGCCAGAGACCG
ATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTTAAAAAGC
ACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATCCGGGT
TTTTACCCGGTGCACTCTTCTATAGGCAGGCCAGCATCAGTTTGGGCGGTTGGATAAAGGTC
TCTGTCATGTACCTCTCTTCGGGGAGAACTTATAGGGGAGACGACATGCAACCAGCCTGGAC
TGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAAGCGGC

Sequences producing significant alignments:
Select: All None Selected:0
1} Alignments o

Rt Sare | Sear | Cove e | Kiem | Povesslor
Didymella pomerum strain CBS 286.76 large subunit ribosomal RNA gene, partial sequence 1009 1009 100% 00 10000% MHET27491
Didymella glomerata strain P4 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9982% MK1216871
Didymella glomerata sirain T811 large subunit rihosomal RNA gene, partial sequence 1003 1003 100% 00 99.82% MK1387541
Didymella glomerata sirain T7811 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9982% MK1387531
Didymella glomerata sirain T411 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9982% MK1387521
Didymella glomerata sirain T38611 large subunit ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK138751.1
Didymella glomerata sirain T32111 large subunit ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK138750.1
Didymella glomerata sirain T29311 large subunit ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK138749.1
Didymella glomerata sirain T111 large subunit ibosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK1387481
Didymella glomerata sirain M9I3 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK1387471
Didymella glomerata sirain R13!9 large subunit ribosomal RNA gene,_partial sequence 1003 1003 100% 0.0 99.82% MK1387451
Didymella glomerata strain P3H1 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK1387431
Didymella glomerata strain M1711 large subunit ribosomal RMA gene, parfial sequence 1003 1003 100% 0.0 99.82% MK13g7421
Didymella glomerata strain L840 large subunit ribosomal RMA gene, partial sequence 1003 1003 100% 0.0 99.82% MK13g7411
Didymella glomerata sirain KH-1-A large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MK138740 1
Didymella glomerata sirain KH-12-A large subunit ribosomal RNA gene._pariial sequence 1003 1003 100% 00 99.82% MK138739 1

47



ITS-3 (571 bp)-Gnomoniopsis idaeicola
TAACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTGCTGGAACAAACGCCCTCACGG
GTGCTACCCAGAAACCCTTTGTGAATTCTTCTCTATTGTTGCCTCGGCACAGACTGGCTTCAT
ACGAAGTCCCCTATTTTCCTTCTCTTCGGAGGGGATAAGGGAGCAGGTCGGCCGGTGGCCCA
CTATAAACTCTTTGTTTTTACTATGTATCTTCTGAGTAAATAACTATAAATGAATCAAAACTT
TTAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATG
TGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCTGGTATTCC
AGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAAACCTCGGTTTTGGTGTTGGAGGA
CTACGCTGCTCACCCAGCGTAGCCTCTGAAATACAGTGGCGGGCTCGCTAGAATTTTGAGCG
TAGTAATTTATACCTCGTTTGTAAAGACTAGCGGTGTCTCTTGCCGTAAAACCCCCCAACTTT
CTGAAAATGA

Sequences producing significantalignments:
Select: All None Selected:0
i1 Alignments o

Max | Total Query E Per.

D ipti
EEELNCL Score Score Cover value Ident

Accession

idaeicola strain GBC-Fungus26 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene. and internal 1029 1029 100% 0.0 99.13% MN077429.1

Gnemoniopsis idaeicola sirain CBS 125676 small subunit ribosomal RNA gene, partial sequence; infernal transcribed spacer 1, 5.35 ribosomal RNA gene, and intemal tra 1029 1029 100% 0.0 99.13% MH863621.1

idaeicola sirain CBS 125675 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and intemal tra 1029 1029 100% 0.0 99.13% MH863620.1

idaeicola sirain CBS 125674 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and intemal tra 1029 1029 100% 0.0 99.13% MH863619.1

idaeicola sirain CBS 125673 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and intemal tra 1029 1029 100% 0.0 99.13% MH863618.1

idaeicola sirain CBS 125672 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and intemal tra 1029 1029 100% 0.0 99.13% MH863617.1

idaeicola strain KZAII3-15 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed sp 1029 1029 100% 0.0 99.13% MG893865 1

idaeicola strain KRU7-15 185 ribosomal RNA gene, partial sequence; internal i spacer 1, 58S ribosomal RNA gene,_and internal transcribed spa 1029 1029 100% 00 99.13% MG893384.1

idaeicola strain KMI8-15 18S ribosomal RNA gene, partial sequence; intemnal franscribed spacer 1, 5 85 ribosomal RNA gene, and internal transcribed spac 1029 1029 100% 0.0 99.13% MG8938631

idaeicola strain KVR1-14 188 ribosomal RNA gene, partial sequence_intemal transcribed spacer 1, 5 83 ribosomal RNA gene, and internal spa 1029 1029 100% 00 99.13% MGBI3862.1

idaeicola sirain KMS812-14 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1_6 88 ribosomal RNA gene,_and internal transcribed sp 1029 1029 100% 0.0 99.13% MG893861.1

idaeicola strain KMS6-14 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal spa 1029 1029 100% 00 99.13% MG8938601
idaeicola strain KMS2-14 188 ribosomal RNA gene, parfial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intermnal spa 1029 1029 100% 00 99.13% MG8938531
idaeicola strain KSV1-16 18S ribosomal RNA gene_partial sequence; infernal iranscribed spacer 1, 5 88 ribosomal RNA gene, and intemal spa 1029 1029 100% 00 99.13% MG8784011

idaeicola strain KZAI1-15 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1,5 88 ribosomal RNA gene,_and internal transcribed spa 1029 1029 100% 0.0 99.13% MF5373421

LSU-3-Gnomoniopsis idaeicola
CGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTTCGGCCCGAGTTGTAATTTGC
AGAGGATGTTTATGGTGCGGTACCTTCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTGA
GAGCCCCGTCTGGTTGGATACCAAACCTGTGTTAAACTCCTTCAACGAGTCGAGTAGTTTGG
GAATGCTGCTCTAAATGGGAGGTAAATCTCTTCTAAAGCTAAATACCGGCCAGAGACCGATA
GCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGGGGGTTAAACAGTACGT
GAAATTGTTAAAAGGGAAGCGTTTATGACCAGACTTGTGTCGTGTGGCTCATCCGAGGTTCT
CCCCGGTGCACTCCACACGGCTCAGGCCAACATCGGTTCTCGTTGGGGGATAAGAACAGTAG
GAACGTGGCCCTTTTCGAAGGGTGTTATAGCCTGCTGTACGATACCCTGATGGGGACCGAGG
ACCGCGCTTCGGCTAGGATGTTGGCGTAATGGTCATTAGCGACCC

Sequences producing significant alignments:
Select. All None Selected:0
1 Alignments o
i T R R
Gnomoniopsis idagicola strain CBS 125676 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 10000% MH8750931
Gnomoniopsis idaeicola sirain CBS 125675 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH875002.1
Gnomoniopsis idaeicola sirain CBS 125674 |arge subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH875091.1
Gnomoniopsis idaeicola sirain CBS 125672 large subunit rivosomal RNA gene, pariial sequence 996 996 100% 0.0 100.00% MH875089.1
Gnomoniopsis idaeicola sirain CBS 125673 large subunit ribosomal RNA gene, pariial sequence 990 990 100% 0.0 99.81% MHE75000.1
Gnomoniopsis smithogilvyi strain CBS 130189 large subunit ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% MHE77030.1
Gnomoniopsis smithogiivyi strain CBS 130188 large subunit ribosomal RNA gene,_partial sequence 985 985 100% 00 9963% MHB770291
Gnomoniopsis macounii strain CBS 121468 large subunit ibosomal RNA gene, partial sequence 985 985 100% 00 9963% MHE74666.1
Cryptosporella umbrina strain CBS 158.33 large subunit ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% MH866843.1
Gnomoniopsis rosae culture CBS: 145085 288 ribosomal RNA gene, partial sequence 985 985 100% 00 99.63% MKO047501.1
Gnomoniopsis castaneae strain Geal 288 ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KX920802.1
Gnomonicpsis smithogilvyi isolate Ge1 285 ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KPE24755.1
Gnomoniopsis smithoailvyi isolate Ti5 285 ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KPE24753.1
Gnomoniopsis smithogilvyi isolate Tid 28S ribosomal RNA gene, parfial sequence 985 985 100% 00 9963% KP8247511
Gnomaoniopsis smithogilvyi isolate Ti3 28S ribosomal RNA gene, partial sequence 985 985 100% 00 9963% KPE247491
Gnomoniopsis smithogilvyi isolate Ti1 288 ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KP824747.1
Gnomoniopsis smithogilvyi CBS 130190 288 rRNA, partial sequence;_from TYPE material 985 985 100% 00 99.63% NG 0426721
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ITS-4 -Gnomoniopsis idaeicola
ACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACTGAGTTTACGCTCTATAACCCTT
TGTGAACATACCTATAACTGTTGCTTCGGCGGGTAGGGTCTCCGCGACCCTCCCGGCCTCCC
GCCTCCGGGCGGGTCGGCGCCCGCCGGAGGATAACCAAACTCTGATTTAACGACGTTTCTTC
TGAGTGGTACAAGCAAATAATCAAAACTTTTAACAACGGATCTCTTGGTTCTGGCATCGATG
AAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCT
TTGAACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAAC
CCTCAAGCTCTGCTTGGTGTTGGGGCCCTACAGCTGATGTAGGCCCTCAAAGGTAGTGGCGG
ACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTCGCACTGGGATCCGGAGGGACTC
TTGCCGTAAAACCCCCCAATTTCCAAAGGTGAC

Sequences producing significant alignments:
Select: All None Selected:0
1t Alignments o

il i e

is idaeicola sfrain CBS 125676 large subunit ribosemal RMA gene, partial sequence 996 996 100% 00 10000% MH3750931

Gnomoniopsis idaeicola strain CBS 125675 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH875092.1
idaeicola strain CBS 125674 large subunit ribosomal RNA gene, partial sequence 996 996 100% 00 10000% MH375091.1

is idaeicola sirain CBS 125672 large subunit ribosomal RMA gene, partial sequence 996 996 100% 0.0 100.00% MH375089.1

idaeicola strain CBS 125673 large subunit ribosomal RNA gene, partial sequence 990 990 100% 0.0 9981% MH275090.1

is smithogilvyi strain CBS 130189 large subunit ribosomal RNA gene. partial sequence 985 985 100% 00 9963% MH3770301

smithogilvyi strain CBS 130188 large subunit ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% MHS77029.1

macounii strain CBS 121468 large subunit ribosomal RNA gene, partial sequence 985 985 100% 00 9963% MH374666.1

Cryplosporella umbrina strain CBS 158.33 large subunit ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% MH366843.1
rosae culture CBS:145085 288 ribosomal RNA gene, partial sequence 985 965 100% 0.0 99.63% MK0475011

is castaneae strain Geal 283 ribosomal RNA gene. partial sequence 985 985 100% 00 9963% Kx929802.1

smithogilvyi isolate Ge1 285 ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KP824755.1

smithogilvyi isolate Ti5 288 ribosomal RNA gene, partial sequence 985 985 100% 00 9963% KP824753.1

is smithogjlvy] isolate Ti4 285 ribosomal RNA gene, partial sequence 985 985 100% 00 9963% KP8247511

smithogilvyi isolate Ti3 28S ribosomal RNA gene, partial sequence 985 985 100% 0.0 99.63% KP824749.1

is smithogilvyi isolate Ti1 285 ribosomal RNA gene, partial sequence 985 985 100% 00 9963% KP824747.1
smithogilvyi CBS 130190 28S rRNA, partial sequence; from TYPE material 985 985 100% 0.0 99.63% NG 0426721

LSU-4-Gnomoniopsis idaeicola
ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTTCGGCCCGAGTTGTAATTTG
CAGAGGATGTTTATGGTGCGGTACCTTCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTG
AGAGCCCCGTCTGGTTGGATACCAAACCTGTGTTAAACTCCTTCAACGAGTCGAGTAGTTTG
GGAATGCTGCTCTAAATGGGAGGTAAATCTCTTCTAAAGCTAAATACCGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGGGGGTTAAACAGTAC
GTGAAATTGTTAAAAGGGAAGCGTTTATGACCAGACTTGTGTCGTGTGGCTCATCCGAGGTT
CTCCCCGGTGCACTCCACACGGCTCAGGCCAACATCGGTTCTCGTTGGGGGATAAGAACAGT
AGGAACGTGGCCCTTTTCGAAGGGTGTTATAGCCTGCTGTACGATACCCTGATGGGGACCGA
GGACCGCGCTTCGGCTAGGATGTTGGCGTAATGGTCATTAGCGACCC

Sequences producing significant alignments:
Select: All None Selected:0

1 Alignments o

hecha Store Seve Cover vatie| Igomt | AC005500

idaeicola sirain CBS 125676 large subunit ribosomal RNA gene, partial sequence 998 998 100% 00 100.00% MH875093.1

idaeicola strain CBS 125675 large subunit ribosomal RNA gene, partial sequence 998 998 100% 00 100.00% MH875092.1

idaeicola strain CBS 125674 large subunit ribosomal RNA gene, partial sequence 998 998 100% 00 100.00% MH875091.1

idaeicola strain CBS 125672 large subunit ribosomal RNA gene, partial sequence 998 998 100% 00 100.00% MH875089.1

idaeicola strain CBS 125673 large subunit ribosomal RNA gene, partial sequence 992 992 100% 00 99.82% MH875090.1

Gnomoniopsis smithogilvyi strain CBS 130189 large subunit ribosomal RNA gene. partial sequence 967 987 100% 00 9963% MH877030.1
Gnomoniopsis smithogilvyi strain CBS 130188 large subunit ribosomal RNA gene. partial sequence 967 987 100% 00 9963% MH877029.1
Gnomoniopsis macounii strain CBS 121468 large subunit ribosomal RNA gene, partial sequence 987 987 100% 00 9963% WMH874666.1
Cryptosporella umbrina strain CBS 158.33 large subunit ribosomal RNA gene, partial sequence 967 987 100% 00 9963% MH266843.1

967 987 100% 00 99.63% WMK047501.1
967 987 100% 00 9963% Kx929802.1
967 987 100% 00 99.63% KP824755.1
967 987 100% 00 9963% KP824753.1
987 987 100% 00 9963% KP8247511

smithogilvyi isolate Ti3 288 ribosomal RNA gene, parfial sequence 987 987 100% 00 99.63% KP824749 1
smithogilvyi isolate Ti1 288 ribosomal RNA gene, parfial sequence 987 987 100% 00 99.63% KP824747 1
smithogilvyi CBS 130130 285 rRNA, pariial sequence; from TYPE material 987 987 100% 00 99.63% NG 0426721
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ITS-5- Colletotrichum gloeosporioides isolate A720

ACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACTGAGTTTACGCTCTATAACCCTT
TGTGAACATACCTATAACTGTTGCTTCGGCGGGTAGGGTCTCCGCGACCCTCCCGGCCTCCC
GCCTCCGGGCGGGTCGGCGCCCGCCGGAGGATAACCAAACTCTGATTTAACGACGTTTCTTC
TGAGTGGTACAAGCAAATAATCAAAACTTTTAACAACGGATCTCTTGGTTCTGGCATCGATG
AAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCT
TTGAACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAAC
CCTCAAGCTCTGCTTGGTGTTGGGGCCCTACAGCTGATGTAGGCCCTCAAAGGTAGTGGCGG
ACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTCGCACTGGGATCCGGAGGGACTC
TTGCCGTAAAACCCCCCAATTTCCAAAGGTG

Select: All None Selected:0
11 Alignments o

Max | Total Query E Per

Accession
Score | Score Cover value | Ident

Descriptien

Colletotrichum viniferum strain LCM 833.01 small subunit ibosomal RNA gene, partial sequence; intemal ibed spacer 1 and 5 85 ribosomal RMA gene, completes 976 976 100% 0.0 100.00% MF435395 1

Colletotrichum viniferum strain LCM 82252 01 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 &S ribosomal RNA gene,_compiet 976 976 100% 0.0 100.00% MF4953871

Colletotrichum viniferum sirain GZ012 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal franscribed spacer 2, complete sequence; ar 976 976 100% 0.0 100.00% KX504371.1

Colletofrichum viniferum strain FJ008 infernal transcribed spacer 1, pariial sequence; 5.85 riposomal RNA gene and internal franscribed spacer 2, complete sequence; an 976 976 100% 0.0 100.00% Kx5943351

Colletotrichum gloeosporioides isolate A720 18S ribosomal RNA gene, partial sequence; internal ranscribed spacer 1 and 5 88 ribosomal RNA gene,_complete sequence 976 976 100% 0.0 100.00% KU529807 1

Colletotrichum fructicola strain C1-2 188 ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence; and int 976 976 100% 00 100.00% KU5523351

Colletoirichum fructicola isolate DU4 185 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1 and 5.5 ribosomal RMA gene, complete sequence; andin 976 976 100% 0.0 100.00% KU366691.1

Eungal endophyte isolate 816 18S ribosomal RNA gene,_partial sequence: internal transcribed spacer 1and 58S rihosomal RNA gene, complete sequence; and infernalt 976 976 100% 0.0 10000% KRO168931

Fungal endophyte isolate 771 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S rihosomal RNA gene, complete sequence; and intermal i 976 976 100% 0.0 100.00% KR0168531

Eungal endophyte isolate 639 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.85 ribosomal RMA gene, complete sequence; and inferal i 976 976 100% 0.0 100.00% KR016412.1

Eungal endophyte isolate 1155 183 ribosomal RNA gene _partial sequence; internal transcribed spacer 1 and 5 85 ribosomal RNA gene,_complete sequence; and internal 976 976 100% 0.0 10000% KRO149771

Colletotrichum gloeosporioides strain UASB-Cg-17 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA gene,_complete sec 976 976 100% 00 100.00% JN2486341

Colletotrichum sp. 13-2-1 185 ribosomal RNA gene, partial sequence; intemnal franscribed spacer 1.and 5.85 ribosomal RNA gene, complete sequence; and infernal frans 976 976 100% 0.0 100.00% JX014402.1

Glomerella cingulata isolate TQH-01 185 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1 and 5.5 ribosomal RMA gene, complete sequence; andin 976 976 100% 0.0 100.00% JX993255.1

Colletotrichum glogosporioides strain M96 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 &S ribosomal RNA gene,_complete sequence; : 976 976 100% 00 10000% Jx2588031

Glomerella cingulata isolate HNAHO004 intemal spacer 1, 5.85 ribosomal RNA gene, internal franscribed spacer 2. and 28S ribosomal RNA gene, region 976 976 100% 0.0 100.00% JNB97580.1

Glomerella cingulata strain msy&4 185 ribosomal RNA gene, partial sequence; internal iranscribed spacer 1, 5.85 ribosomal RNA gene, and internal ranscribed spacer 2 976 976 100% 0.0 100.00% FJ441626.1

Clnmornin snniioes ctrain 040 490 racamal DMA cona o fuonco insacnn Poro 4 B 00 rinacamnl DO doe ondiencno foeaco o QFR Q7R 4009 04 400 N00L coacoasn

LSU-5-Colletotrichum gloeosporioides
CGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCCCTAGGCCCGAGTTGTAATTTG
CAGAGGATGCTTTTGGTGCGGTGCCTTCCAAGTTCCCTAGAACGGGACGCCAGAGAGGGTG
AGAGCCCCGTACAGTTGGACACCAAGCCTTTGTAAAGCTCCTTCGACGAGTCGAGTAGTTTG
GGAATGCTGCTCAAAATGGGAGGTATATTTCTTCTAAAGCTAAATACCGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGGGTTAAACAGCAC
GTGAAATTGTTAAAAGGGAAGCGCTTGTGACCAGACTTGCGTCCGGTGAATCACCCAGCTCT
CGCGGCTGGGGCACTTCGCCGGCTCAGGCCAGCATCAGCTCGCTGTCGGGGACAAAAGCTTC
AGGAACGTAGCTCTCTTCGGGGAGTGTTATAGCCTGTTGCACAATACCCTTCGGCGGGCTGA
GGTACGCGCTCCGCAAGGATGCTGGCATAATGGTCATCAGCGACCCGTCTTGAAACACGGA
CC

Sequences producing significant alignments:
Select: All None Selected:0

1 Alignments o

b e e
Colletotrichum tropicale sirain CBS 129988 large subunit ribosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MHE77138.1
Colletotrichum fructicola sirain CBS 129761 large subunit ribosomal RNA gene, partial sequence 1027 1027 100% 00 100.00% MHB770731
Colletotrichum fructicola strain CBS 129984 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 00 100.00% MHE77039.1
Colletotrichum fructicola strain CBS 129982 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MHB770371
Colletotrichum fructicola strain CBS 129981 large subunit ribosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% WMHE77035.1
Colletotrichum fructicola strain CBS 129980 large subunit ibosomal RNA gene, parfial sequence 1027 1027 100% 00 100.00% WMHE770351
Colletotrichum fructicola strain CBS 129978 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MHE770331
Colletotrichum fructicola strain CBS 129975 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MHE77032.1
Colletotrichum gloeosporioides strain CBS 125964 Iarge subunit ribosomal RNA gene, parfial sequence 1027 1027 100% 00 100.00% WMHE753081
Colletotrichum gloeosporioides strain CBS 125962 |arge subunit ribosomal RNA gene, parfial sequence 1027 1027 100% 00 100.00% MHE75304.1
Colietotrichum glogosporioides strain CBS 125960 Iarge subunit ribosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MHB753021
Colletotrichum fructicola strain CBS 125397 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% WMHE74994.1
Colletotrichum fructicola strain CBS 125395 large subunit ibosomal RNA gene, parfial sequence 1027 1027 100% 00 100.00% WMH8749931
Colletotrichum fructicola strain CBS 125392 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% MMHE749921
Colletotrichum fructicola strain CBS 125391 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 0.0 100.00% WMHE74991.1
Colletotrichum fructicola strain CBS 125390 large subunit ibosomal RNA gene, partial sequence 1027 1027 100% 00 100.00% WMHE749901
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ITS-6-Gnomoniopsis idaeicola

AGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTGCTGGAACAAACGCCCTCACGGGTGCT
ACCCAGAAACCCTTTGTGAATTCTTCTCTATTGTTGCCTCGGCACAGACTGGCTTCCTACGAA
GTCCCCTATTTTTCTTCTCTTCGGAGAGGATAAGGGAGCAGGTCGGCCGGTGGCCCACTATA
AACTCTTTGTTTTTACTATGTATCTTCTGAGTAAACAACTATAAATGAATCAAAACTTTTAAC
AACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAA
TTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCTGGTATTCCAGCG
GGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAAACCTCGGTTTTGGTGTTGGAGGACTAC
GCTGCTCACCCAGCGTAGCCTCTGAAATACAGTGGCGGGCTCGCTAGAATTTTGAGCGTAGT
AATTTATACCTCGTTTGTAAAGACAGCGGTGTCTCTTGCCGTAAAAACCCCCAACTTTCTGAA
AATGACCT

Sequences producing significant alignments:
Select: All None Selected 0

1 Alignments o

Max | Total Query E Per.

Accession
Score | Score  Cover value Ident

Description

Gnomoniopsis idaeicola strain CBS 125676 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal tra 1011 1011 100% 0.0 98.77% MH863621.1

Gnomoniopsis idaeicola strain CBS 125675 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal tra 1011 1011 100% 0.0 98.77% MH863620.1

Gnomoniopsis idaeicola strain CBS 125674 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal tra 1011 1011 100% 0.0 98.77% MH863619.1

1011 1011 100% 0.0 98.77% MHE83818.1

1011 1011 100% 0.0 98.77% MHE83817.1
1011 1011 100% 0.0 98.77% MG8I38651
1011 1011 100% 0.0 98.77% MGEI3I864.1
1011 1011 100% 0.0 98.77% MGEI3E631
1011 1011 100% 0.0 98.77% MGEI3E62.1
1011 1011 100% 0.0 98.77% MGEI3E611
1011 1011 100% 0.0 98.77% MGEI3E60.1
1011 1011 100% 0.0 98.77% MGEI3859.1
1011 1011 100% 0.0 98.77% MGE78401.1
1011 1011 100% 0.0 98.77% MF537342.1
1011 1011 100% 0.0 98.77% MF537340.1
1011 1011 100% 0.0 98.77% MF537338.1
1011 1011 100% 0.0 98.77% MF537337.1

LSU-6-Gnomoniopsis idaeicola
ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTTCGGCCCGAGTTGTAATTTG
CAGAGGATGTTTATGGTGCGGTACCTTCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTG
AGAGCCCCGTCTGGTTGGATACCAAACCTGTGTTAAACTCCTTCAACGAGTCGAGTAGTTTG
GGAATGCTGCTCTAAATGGGAGGTAAATCTCTTCTAAAGCTAAATATTGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGGGGGTTAAACAGTAC
GTGAAATTGTTAAAAGGGAAGCGTTTATGACCAGACTTGTGTCGTGTGGCTCATCCGAGGTT
CTCCCCGGTGCACTCCACACGGCTCAGGCCAACATCGGTTCTCGTTGGGGGATAAGAACAGT
AGGAACGTGGCCCTTTTCGGAGGGTGTTATAGCCTGCTGTACGATACCCTGATGGGGACCGA
GGACCGCGCTTCGGCTAGGATGTTGGCGTAATGGTCATTAGCGACCCG

Sequences producing significant alignments:
Select: All None Selected:0

1t Alignments o

R R

fructicols strain CBS 125671 large subunit ribosomal RNA gene, partial sequence 989 989 100% 0.0 9963% MHE75088.1

fructicola strain CBS 208.34 large subunit ribosomal RMA gene, partial sequence 989 989 100% 0.0 99.63% MHE66972.1

Gnomoniopsis smithogiivyi strain CBS 130189 large subunit ribosomal RNA gene. partial sequence 983 963 100% 0.0 99.45% MHS77030.1
Gnomoniopsis smithogilvyi strain CBS 130188 large subunit ribosomal RNA gene, partial sequence 983 983 100% 00 9945% MH2770291
iopsis idaeicola sirain CBS 125676 large subunit ribosomal RNA gene, partial sequence 983 983 100% 00 9945% MH8750931

is idaeicola sirain CBS 125675 large subunit ribosomal RNA gene, partial sequence 983 983 100% 00 9945% MH8750821

is idaeicola sirain CBS 125674 large subunil ribosomal RNA gene, partial sequence 983 983 100% 00 9945% MHE750911

idaeicola sirain CBS 125672 large subunit ribosomal RNA gene, pariial sequence 983 983 100% 0.0 99.45% MH875080.1

macounii strain CBS 121468 large subunit ibosomal RNA gene, partial sequence 983 983 100% 0.0 99.45% MHS74686.1
Cryptosporella umbring strain CBS 158.33 large subunit ribosomal RNA gene, partial sequence 983 963 100% 0.0 99.45% MH266843.1
rosae culture CBS: 145085 288 ribosomal RNA gene, partial sequence 983 983 100% 00 9945% MKD47501.1

is castaneae strain Geal 288 ribosomal RNA gene, partial sequence 983 983 100% 00 9945% Kx929302 1

is smithogilvyi isolate Ge1 285 ribosomal RNA gene, partial sequence 983 983 100% 00 9945% KP8247551

is smithogilvyi isolate Ti5 285 ribosomal RNA gene, partial sequence 983 983 100% 00 9945% KP824753 1

mithogilvvi isolate Ti4 ribosomal RNA gene pariial sequence 983 983 100% 00 9945% KPg24751.1
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ITS-8-Epicoccum nigrum

TAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCTAGAGTTTGTGGACTTCGGT
CTGCTACCTCTTACCCATGTCTTTTGAGTACCTTCGTTTCCTCGGCGGGTCCGCCCGCCGGTT
GGACAACATTCAAACCCTTTGCAGTTGCAATCAGCGTCTGAAAAAACTTAATAGTTACAACT
TTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAGT
GTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTC
CATGGGGCATGCCTGTTCGAGCGTCATTTGTACCTTCAAGCTCTGCTTGGTGTTGGGTGTTTT
GTCTCGCCTCCGCGCGCAGACTCGCCTTAAAACAATTGGCAGCCGGCGTATTGATTTCGGAG
CGCAGTACATCTCGCGCTTTGCACTCATAACGACGACGTCCAAAAGTACATTTTTACACTCT
GACCT

Sequences producing significant alignments:
Select All None Selected-0

i1 Alignments o
e Max Total Query E Per. n

Desaplon Score Score Cover value Ident fccession

nigrum strain CBS 396 84 small subunit ribosomal RNA gene, partial sequence; internal spacer 1 and 5.88 ribosomal RNA gene, complete sequer 929 929 100% 00 100.00% MH8G1762.1

Epicoccum nigrum strain 15-B small subunit ibosomal RNA gene, partial sequence; intemal transeribed spacer 1 and 5.8S ribosomal RNA gene,_complete sequence; anc 929 929 100% 0.0 100.00% MG602688.1

Epicoccum nigrum strain 180305-015 G19 L02-1 [TS4.ab1 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.85 ribosomal RNAgen 929 929  100% 0.0 100.00% MH042300.1

Dothideomycetes sp. isolate PCR22 18S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 929 929 100% 0.0 100.00% KY436096.1
29 929 100% 0.0 100.00% Kx815296.1
29 929 100% 0.0 100.00% KC1786511

o

Epicoccum nigrum isolate JS9-21 183 ribosomal RNA gene, partial sequence; internal franscribed spacer 1 and 5.8S ribosomal RMA gene, complete sequence; and inten

o

Enpicoccum sp. MLN8 18S ribosomal RNA gene,_partial sequence: intemal transcribed spacer 1, 5 88 ribosomal RNA gene, and infernal transcribed spacer 2,_complete s¢

Epicoccum sp. YK 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.85 ribosomal RNA gene, complete sequence; and internal transcribed 926 926 99% 0.0 100.00% KM520341.1
Epicoccum sp. CAR 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 8S ribosomal RNA gene, complete sequence;_and internal transcribe 926 926 99% 0.0 100.00% KM520339.1
Enpicoccum sp. DO 188 ribosomal RNA gene, partial sequence; internal spacer 1.and 58S ribosomal RNA gene, complete sequence: and internal transeribed 926 926 99% 0.0 100.00% KM520337 1
Epicoccum sp. SK 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.85 ribosomal RNA gene,_complete sequence; and infernal franscribed 926 926 99% 0.0 100.00% 520336.1

Epicoccum italicum strain GBC-Fungus73 small subunit ribosemal RNA gene partial sequence; internal franscribed spacer 1, 5.85 ribosomal RNA gene, and infernal fran 924 924 100% 0.0 99.80% MN077461.1

Epicoccum nigrum isolate L1 endophyte small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1 and 5.88 ribosomal RNA gene,_complete sequ 924 924 100% 00 9980% MNODB3BT1

Epicoccum nigrum isolate A798 small subunit ribosomal RNA gene, partial sequence: intemal transcribed spacer 1 and 5 88 ribosomal RNA gene_complete sequence; a1 924 924 99% 0.0 100.00% MK247489 1

Chaetomium globosum isolate RM32 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal franscrib 924 924 100% 0.0  99.80% MG664780.1

= so ouns TP Lous o oo 4 eac =T it boao. 094 gos  snno Qg onor _sicccizon o

LSU-8-Epicoccum nigrum
ACGGCGAGTGAAGCGGCAACAGCTCAATTTGAAATCTGGCGTCTTTGGCGTCCGAGTTGTAA
TTTGCAGAGGGCGCTTTGGCATTGGCAGCGGTCCAAGTTCCTTGGAACAGGACGTCACAGAG
GGTGAGAATCCCGTACGTGGTCGCTAGCCTTTACCGTGTAAAGCCCCTTCGACGAGTCGAGT
TGTTTGGGAATGCAGCTCTAATGGGAGGTAAATTTCTTCTAAAGCTAAATACTGGCCAGAGA
CCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTTAAAAA
GCACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATCCGG
GTTTCTACCCGGTGCACTCTTCTACGGGCAGGCCAGCATCAGTTTGGGCGGTTGGATAAAGG
TCTCTGTCATGTACCTCCCTTCGGGGAGATCTTATAGGGGAGACGACATGCAACCAGCCTGG
ACTGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAAGCGGCCCG

Select All None Selected:0
it Alignments [
Max | Total Query E Per.

Desatlpian Score | Score | Cover value | Ident decession
Epicoccum nigrum strain CBS 396.84 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9964% MHET34521
Epicoccum strain CBS 205 71 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9964% MHET18551
Enicoccum nigrum sirain CBS 231.59 |arge subunit ribosomal RNA gene, parfial sequence 1003 1003 100% 0.0 99.64% MH869387.1
Epicoccum alicum voucher LC:8150 28 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.64% Ky742253.1

Epicoccum nigrum strain G392 188 ribosomal RNA gene, partial sequence:; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemnal ranscribed spacer 2. con 1003 1003  100% 0.0 99.64% KR094461.1

Phoma sp. NT-2015b v CulTenn FCP14 18S ribosomal RNA gene, partial sequence: intemal transcribed spacer 1,5 8S ribosomal RNA gene, and internal transcribe 1003 1003  100% 00 99.64% KI462716.1

Phoma sp. NT-2015b voucher CulTenn FCP11 188 ribosomal RNA gene, partial sequence; internal spacer 1,5 88 ribosomal RNA gene,_and infernal transcribe 1003 1003 100% 0.0 99.64% KT462715.1

Enpicoccum nigrum isolate C3/07 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 99.64% KM246089 1

Uncultured Ascomycota clone C31_C05 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal transcribed spac 1003 1003 100% 0.0 99.64% EU4900491

Epicoccum nigrum intemal spacer 1, partial sequence; 58S ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 288 ribosomal RN 1003 1003 100% 0.0 99.64% KC1647541
Epicoccum nigrum strain CMT2 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9964% JQ754007.1
Epicoccum nigrum strain PPT0 28S large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9964% FJ8903801
Pleosporales sp. 1 MU-2012 genomic DNA containing ITS1, 5.85 rRNA gene, [TS2 and 285 rRNA gene, isolate CM56 1002 1002 99% 0.0 99.64% HEB20780.1
Pleosporales sp. 1 MU-2012 genomic DNA containing ITS1, 5.8S rRNA gene. |TS2 and 28S rRNA gene, isolate CM51 1002 1002 99% 0.0 99.64% HEB20776.1
Pleosporales sp. 1 MU-2012 genomic DNA containing ITS1, 5.8S rRNA gene, [TS2 and 28S rRNA gene, isolate CM40 1002 1002 99% 0.0 99.64% HEB20769.1
Pleosporales sp. CM37 partial 28S rRNA gene, isolate CM37 1002 1002 99% 00 9964% HEB20766.1
Pleosporales sp. 1 MU-2012 genomic DNA containing ITS1, 58S rRNA gene ITS2 and 28S rRNA gene, isolate CM16 1002 1002 99% 0.0 99.64% HES207531
Enpicoccum italicum strain P 1515 large subunit ribosomal RNA gene. partial sequence 998 998 100% 00 99.45% MK1387321
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ITS-9-Pestalotiopsis sp
AAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTATAGAGTTTTCTAAACTCCCAACCCAT
GTGAACTTACCATTGTTGCCTCGGCAGAAGCTGCTCGGTGCACCCTACCTTGGAACGGCCTA
CCCTGTAGCGCCTTACCCTGGAACGGCTTACCCTGTAACGGCTGCCGGTGGACTACCAAACT
CTTGTTATTTTATTGTAATCTGAGCGTCTTATTTTAATAAGTCAAAACTTTCAACAACGGATC
TCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAAT
TCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCATTAGTATTCTAGTGGGCATGCCT
GTTCGAGCGTCATTTCAACCCTTAAGCCTAGCTTAGTGTTGGGAGCCTACTGCTTTTGCTAGC
TGTAGCTCCTGAAATACAACGGCGGATCTGCGATATCCTCTGAGCGTAGTAAATTTTTATCTC
GCTTTTGACTGGAGTTGCAGCGTCTTTGGCCGCTAAATCCCCCAAATTTTAATGGTGAC

C {} & https//blastncbinim.nih.gov/Blast.cgi#1031183943 B @B
okmarks €} Nigde Omer Halisd.. &) NOHU-FBE ) NOHU Ogrenci Oto.. U3 JoumnalSearch - Cla... BJ ICTV Virus Taxono.. @ Bioinformatics data.. @ Lectures field crops.. @ Managing Potato V..,

Xylanales sp. isolate A581 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence; and inte 1020 1020 100% 0.0 99.64% MK247462.1

Xylariales sp. isolate W289 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1.and 5.8S ribosomal RNA gene, complete sequence; andint 1020 1020 100% 0.0 99.64% MK247337.1

Xylariales sp. isolate A898 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1.and 5.8S ribosomal RNA gene, complete sequence; and inte 1020 1020 100% 0.0 99.64% MK247309.1

s oryzae strain CL 107-ITS small subunit ribosomal RNA gene, pariial sequence internal transcribed spacer 1, 5 85 ribosomal RNA gene,_and internal transcri 1020 1020 100% 0.0 9964% WMK1562951

s sp. isolate RS 127 small subunit ribosomal RNA gene. partial sequence: internal transcribed spacer 1 and 5 85 ribosomal RNA gene,_complete sequence: ¢ 1020 1020 100% 0.0 9964% WMK3982761

trachicarpicola strain EM73 small subunit ribosomal RNA gene. partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal rans 1020 1020 100% 0.0 99.64% MG729693.1

s trachicarpicola strain EM53 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal tran: 1020 1020 100% 0.0  99.64% MG729692.1

s vismiae strain TS-102 small subunit ribosomal RNA gene_partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribe 1020 1020 100% 0.0 9964% WMG8325221

s sp. sirain TS-83 small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1, 58S ribosomal RNA gene,_and infernal transcribed spar 1020 1020 100% 0.0 9964% WMG8325031

I s neglecta strain TS-11 small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribec 1020 1020 100% 0.0 99.64% MG832431.1

S neglecta strain TS-5 small subunit ribosomal RNA gene, partial sequence’ intemnal transcribed spacer 1, 5 8S ribosomal RNA gene, and internal transcried 1020 1020 100% 00 99.64% MG8324251

s sp. sirain CQ1A2 18S ribosomal RNA gene, partial sequence; internal franseribed spacer 1,5 8S ribosomal RNA gene, and internal transcribed spacer2 cc 1020 1020 100% 00 99.64% KU2522981

s sp. sirain CQ1A1 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 85 ribosomal RNA gene, and internal transcribed spacer 2 cc 1020 1020 100% 0.0 99.64% KU252297 1

s sp. strain HUN1A4 188 ribosomal RMA gene, partial sequence; interal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal ranscribed spacer 2, ¢« 1020 1020 100% 0.0 99.64% KU252296.1

S sp. strain ZJ2A7 18S ribosomal RNA gene,_partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene,_and internal franscribed spacer 2 cor 1020 1020 100% 00 99.64% KU2522051

s sp. sirain HB2A5 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, co 1020 1020 100% 0.0 99.64% KU252294.1

s sp. sirain HB2A? 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2, ca 1020 1020 100% 0.0 9964% KU2522911

sp. strain SCE6A14 188 ribosomal RNA gene, partial sequence. internal spacer 1, 5.8S ribosomal RNA gene. and interal transcribed spacer 2, ¢ 1020 1020 100% 0.0 99.64% KU252200.1
2289,

I s sp. strain SCGA10 185 ribosomal RNA gene, partial sequence. intemal W ko e et fo Pectalotiopsis sp. strain SC6AT4 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5,85
< 5p. strain SCBAS 18S ribosomal RNA gene. partial sequence. nternal tran fb0somal RNA gene, and internal transcribed spacer 2, complete sequence; and 285 ribosomal RNA gene, partial sequence -

i

s sp. sirain SC5A2 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2, ca 1020 1020 100% 0.0 9964% KU2522861

LSU-9-Pestalotiopsis sp
CGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCCCTCGGGTCCGAATTGTAATTT
GTAGAGGATGATTTTGGTGCGGTATCTTCCGAGTTCCTTGGAACAGGACGCCTTAGAGGGTG
AGAGCCCCGTACGGTTGAATGCCTAGCCTCTGTAAATCTCCTTCGACGAGTCGAGTAGTTTG
GGAATGCTGCTCTAAATGGGAGGTAAATTTCTTCTAAAGCTAAATATTGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGGGTTAAATAGCACG
TGAAATTGTTGAAAGGGAAGGATTTGTGACCAGACTTTTTCTGGGCGGATCATCCGGGGTTC
TCTCCGGTGCACTTTGCCCAGTAAAGGCCAGCATCGATTTTCGGCGGCGGATAAAAGCAGTG
GGAATGTGGCTCCCTACGGGGAGTGTTATAGCCCATTGTATAATACGCTGCTGGGGATCGAG
GTACGCGCTTCTGCAAGGATGCTGGCGTAATGGTTATCAATCAC

Sequences producing significant alignments:
Select: All None Selected:0

i Alignments o
T Score| Seore | Gover | valua | gemt | Acoesion

s krabiensis voucher MELUCC 16-0260 28S large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH376734.1

s sp. sirain AG103 large subunit ribosomal RNA gene, parfial sequence 996 996 100% 0.0 100.00% MGS53635.1

s chamaeropis isolate 16C083 large subunit ribosomal RNA gene, parfial sequence 996 996 100% 0.0 100.00% MG4368791

Pestalotia heterocomis strain CBS 241.76 large subunit rivosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH878529.1
s kenyana strain CBS 442 67 large subunit ribosomal RNA gene_partial sequence 996 996 100% 0.0 100.00% MH870724.1

Pestalotia rhododendri strain CES 562.66 large subunit ibosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MH 2
Pestalotia eugeniae sirain CBS 349 52 large subunit ribosomal RNA gene,_partial sequence 996 996 100% 0.0 100.00% MH363614.1
s chamaeropis sirain CBS 237 38 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% MHS67450.1

s scoparia strain CBS 176.25 large subunit ribosomal RNA gene_partial sequence 996 996 100% 0.0 100.00% MHS66338.1

Uncultured fungus clone CulTenn large subunit ribosomal RNA gene, pariial sequence 996 996 100% 0.0 100.00% MF627643.1
s photinicola isolate GZcc 16-0028 285 ribasomal RNA gene, partial sequence 996 996 100% 0.0 100.00% KYv092403 1

s sp. strain S4NG2 28S ribosomal RNA gene, partial secuence 996 996 100% 0.0 100.00% Ky781973.1

s sp. strain CQ1A2 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% KU252386.1

s sp. strain CQ1A1 large subunit ribosomal RNA gene, pariial sequence 996 996 100% 0.0 100.00% KU2523851

s sp. sirain YN3A1 Iarge subunit ribosomal RNA gene, pariial sequence 996 996 100% 0.0 100.00% KU2523841

is sp. sirain SCAA14 large subunit ribosomal RNA gene, partial sequence 996 996 100% 0.0 100.00% KU2523831

s £p. strain SCEA10 large subunit ribosomal RNA gene: pafl Go to alignment for Pestalotiopsis sp. strain SC6A14 large subunit ribosomal RNA gene, partial sequence P96 100% 0.0 100.00% KU252382.1
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ITS-10-Epicoccum nigrum
CGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCTAGAGTTTGTAGACTTCG
GTCTGCTACCTCTTACCCATGTCTTTTGAGTACCTTCGTTTCCTCGGCGGGTCCGCCCGCCGA
TTGGACAACATTCAAACCCTTTGCAGTTGCAATCAGCGTCTGAAAAAACATAATAGTTACAA
CTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTA
GTGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTAT
TCCATGGGGCATGCCTGTTCGAGCGTCATTTGTACCTTCAAGCTCTGCTTGGTGTTGGGTGTT
TGTCTCGCCTCTGCGTGTAGACTCGCCTTAAAACAATTGGCAGCCGGCGTATTGATTTCGGA
GCGCAGTACATCTCGCGCTTTGCACTCATAACGACGACGTCCAAAAGTACATTTTTACACTC
T

Sequences producing significant alignments:
Select: All None Selected-0
it Alignments o

Max | Total Query E Per.

Accession
Score Score  Cover value Ident

Description

Epicoccum nigrum isolate SR24 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1 and 5 8S ribosomal RNA gene,_complete sequence:a 922 922 100% 00 100.00% MK911660.1

Epicoccum nigrum isolate Z31 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacef 1 and 5.8S ribosomal RNA gene, complete sequence; anc 922 922 100% 0.0 100.00% MKS07711.1
22 922 100% 0.0 100.00% MK793731.1

©

Epicoccum sp. strain HFS2-4.1-MR small subunit ribosomal RNA gene, partial sequence: intemal transcribed spacer 1, 5.8S ribosomal RNA gene. and intemal transcribe:

Epicoccum nigrum isolate HP152 18S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1 and 5.8S ribosomal RNA gene. complete sequence; and inten 922 922 100% 0.0 100.00% KI323210.2

Epicoccum nigrum isolate HP130 188 ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1 and 5 8 rihosomal RNA gene,_complete sequence; and inten 922 922 100% 00 100.00% KI3231942

22 922 100% 00 100.00% MHB447801

@

Epicoceum nigrum strain BUEE5176 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8 ribosomal RNA gene, complete sequen

@

Epicoccum nigrum strain ISR3 14 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5 8S ribosomal RNA gene, and internal franscribed 922 922 100% 00 100.00% MK461008 1

@

Epicoccum nigrum strain ISK3 13 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 85 ribosomal RNA gene, and internal transcribed 922 922 100% 0.0 100.00% MK460972.1

Epicoccum sp. sirain ISK3 1 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed spac 922 922 100% 0.0 100.00% MK460963 1

Epicoccum nigrum strain ISK2_9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RMA gene, and intemal transcribed s 922 922 100% 00 100.00% MK460957.1

22 922 100% 0.0 100.00% MK460953.1

o

Epicoccum nigrum strain ISK2 5 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed §

Epicoccum nigrum strain ISK2 4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8 ribosomal RMA gene, and intemal transcribeds 922 922 100% 0.0 100.00% MK460952.1

Enicoccum sp. strain ISK1_6 small subunit ribosomal RNA gene. partial sequence; internal transcribed spacer 1, 5.8 ribosomal RNA gene, and infernal franscribed spac 922 922 100% 00 100.00% MK460939 1

Didymella sp_isolate NPL2e small subunit ribasomal RNA gene, parfial sequence; intemal transcribed spacer 1, 5.88 ribosomal RNA gene_and internal franscribed space 922 922 100% 00 100.00% MK409260 1

Didymella sp_isolate 16 small subunit ribasomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed spacer 2 922 922 100% 00 100.00% MK3112971

22 922 100% 0.0 100.00% MF2313262

@

Epicoccum nigrum strain PM12 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 585 ribosomal RNA gene,_complete sequence’ ar

Epicoccum nigrum isolate NIHHS401 18S ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1,5 8S ribosomal RNA gene, and internal transcribed space 922 922 100% 0.0 100.00% Ky555002.1

Ernioceum ninn caizo 15 DG ST4E FICemal cubunit dhncamal DG dons mztizl casuancs: nsarnal rzeorq Sracnoal DMA fone andinsarnaies O % 1009, 00 100 00% wvor

LSU-10-Epicoccum nigrum
GGCGAGTGAAGCGGCAACAGCTCAATTTGAAATCTGGCGTCTTTGGCGTCCGAGTTGTAATT
TGCAGAGGGCGCTTTGGCATTGGCAGCGGTCCAAGTTCCTTGGAACAGGACGTCACAGAGG
GTGAGAATCCCGTACGTGGTCGCTAGCCTTTACCGTGTAAAGCCCCTTCGACGAGTCGAGTT
GTTTGGGAATGCAGCTCTAAATGGGAGGTAAATTTCTTCTAAAGCTAAATACTGGCCAGAGA
CCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTTAAAAA
GCACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATCCGG
GTTTTTACCCGGTGCACTCTTCTACGGGCAGGCCAGCATCAGTTTGGGCGGTTGGATAAAGG
TCTCTGTCATGTACCTCCTCTCGGGGAGATCTTATAGGGGAGACGACATGCAACCAGCCTGG
ACTGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAAGCGG

ASCUUYIE §1. UTUZ 132U T UEIIE 101 Z853 TRINA, JETIE SEUURIICE, SIEIL Sey-10% bz

Epicoccum sp. CHTAM70 188 ribosomal RNA gene. partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete 994 994 100% 0.0 99.63% JF773667.1

Enicoccum nigrum isolate MFLUCC 17-1371 large subunit ribosomal RNA gene, parial sequence 992 892 100% 00 9963% MGE228591
Enpicoccum sp. strain JME-12 28S ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% WMHS24391.1
Enicocoum sp. strain JME-10 285 ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MHB243001
Enicoccum sp. strain JWME-6 288 ribosomal RNA gene. partial sequence 992 992 100% 0.0 99.63% MHE243801
Epicoceum poae strain R212 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MK138737.1
Enicocoum Iayuense strain M416 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MKI387351
‘Enicoccum sp. A SK-2018 strain T31213 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MKI138734.1
Epicocoum nigrum strain T210 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MG888638.1
Enicoccum strain CBS 194 55 large subunit ribosomal RNA gene: partial sequence 992 992 100% 0.0 99.63% MHE63984.1
Epicoceum nigrum strain CBS 174,34 Iarge subunit ribosomal RNA gene, partial sequencs 992 992 100% 0.0 99.63% MHB66957.1
Enicoccum nigrum strain IDUBB5176 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MHB448001
Enicoccum nigrum strain DUCC5169 large subunit ribosomal RNA gene. partial sequence 992 992 100% 0.0 99.63% MHE44794.1
Epicoceum nigrum strain DUEC5152 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MHB44786.1
Enicoccum nigrum isolate MFLUCC 17-1162 large subunit ribosomal RNA gene, parfial sequence 992 992 100% 0.0 99.63% MG318350.1
Epicoccum nigrum isolate MFLUCC 17-1153 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MG818849.1
Enicocoum nigrum isolate MFLUCC 17-1214 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MG8188481
Enicocoum nigrum isolate MFLUCG 17-1215 large subunit ibosomal RNA gene, partial sequence 992 992 100% 0.0 9963% MG18847.1
Epicoceum nigrum isolate KUMCC17-0092 large subunit ribosomal RNA gene,_partial sequence 992 992 100% 0.0 99.63% MG818846.1
Enicocoum nigrum isolate JZB380011 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.63% MG188451
Enicoccum nigrum isolate JZB380012 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 099.63% MG218844.1
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ITS-12-Fusarium sambucinum

AGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACCCCTGT
GAACATACCTTTATGTTGCCTCGGCGGATCAGCCCGTTCCTCGGAACGGCCCGCCGCAGGAC
CCTAAACTCTGTTTTTAGTGGAACTTCTGAGTAAAAAAACAAATAAATCAAAACTTTCAACA
ACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCAAAATGCGATAAGTAATGTGAATT
GCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGGG
CATGCCTGTTCGAGCGTCATTTCAACCCTCAAGCCCAGCTTGGTGTTGGGAGCTGTCGTCTGA
CACTCCCCAAATACATTGGCGGTCACGTCGAGCTTCCATAGCGTAGTAATTTACACATCGTT

ACTGGTAATCGTCGCGGCCACGCCGTTAAACCCCAACTTCTGAATGTGACCT

Sequences producing significant alignments:
Select: All None Selected 0
1 Alignments o
pesoiy Sewe| Sewre | Covr v | tara | 055"
Fusarium sambucinum isolate AS6 small subunit ribosomal RNA gene, partial sequence; internal spacer 1 and 5.85 ribosemal RNA gene, complete seq 900 900 100% 0.0 100.00% MK247636.1
Fusarium sp. gM--156 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA aene and infernal transcthed snacer 2 comi 900 ann i00% 00 100 ON% IFRNR2RT 1
Go to alignment for Fusarium sambucinum isolate A6 small subunit ribosomal RNA gene, partial sequence; internal
Fusarium sambucinum isolate A643 small subunit ribosomal RNA gene, partial sequence; internal P spacer 1 and 3.85 ribosomal RNA gene, complete sequence; and intemnal transcribed spacer 2, partial sequence
[Gibberella] ulicis strain CBS 122791 small subunit ribesomal RNA gene,_partial sequence; internal franscribed spacer 1, 5.8S ribosomal RNA gene, and internal trs 894 894 100% 0.0 99.80% MH863235.1
Fusarium sambucinum strain UASWS 1662 small subunit ribosomal RNA gene, partial sequence; intemal spacer 1, 5 88 ribosomal RMA gene_andinter 894 894 100% 0.0 99.80% MG7196491
Fusarium sambucinum strain UASWS1660 small subunit ribosomal RNA gene,_partial sequence; intemal spacer 1, 5 83 ribosomal RNA gene_andinter 894 894 100% 00 9980% MGT196471
Eugarium sambucinum strain CBS 146.95 185 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.85 ribosomal RNA gene, and infernal fransci 894 894 100% 00 99.80% KM231813.1
Fusarium sambucinum isolate MF13 128 ribosomal RNA gene, partial sequence:; intemnal franscribed spacer 1. 5.8S ribosomal RNA gene, and infernal transcribed . 894 894 100% 0.0 99.80% KP292801.1
Fusarium sambucinum isolate M123 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8 ribosomal RNA gene, and intemal transcribed : 894 894 100% 00 9980% KP265350.1
Eugarium sambucinum isolate M120 185 ribosomal RNA gene, partial sequence; internal iranscribed spacer 1, 5.85 ribosomal RNA gene, and intemal franscribed : 894 894 100% 00 99.80% KP265348.1
Fusarium sambucinum isolate 77349 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcrived 894 894 100% 0.0 99.80% KP264667.1
Fusarium sambucinum isolate 77347 188 ribosomal RMA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal transcribed 894 894 100% 00 9980% KP264666.1
Gibberella pulicaris isolate IBT2365 18S ribosomal RNA gene_partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, infernal franscribed space 894 894 100% 00 99.80% AY1473711
Gibberella pulicaris isolate IBT1744 18S ribosomal RNA gene. pariial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, internal franscribed space 894 894 100% 00 99.80% AY147370.1
Fusarium sp. FVM 18S small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence; and 891 891 100% 00 9959% DQ835387.1
Eusarium graminearum strain 140 small subunit ribosomal RNA gene_partial sequence: infernal transcribed spacer 1, 5.83 ribosomal RNA gene, and intenal frans 889 889 100% 00 9959% MK8231181
Gibberella pulicaris isolate IBT8158 18S ribosomal RNA gene, partial sequence;, internal transcribed spacer 1, 5.8S ribosomal RNA gene, internal franscribed space 887 887 99% 0.0 99.79% AY1473721
- . c oo, na oo 0o

LSU-12-Fusarium sambucinum

ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTCTCGGGCCCGAGTTGTAATT
TGTAGAGGATGACTTTGATGCGGTGCCTTCCGAGTTCCCTGGAACGGGACGCCATAGAGGGT
GAGAGCCCCGTCTGGTTGGATGCCAAATCTCTGTAAGTCTCCTTCGACGAGTCGAGTAGTTT
GGGAATGCTGCTCTAAATGGGAAGTATATGTTTTCACAAGGTCAATAACCTTTCCAAACCCC
TATAGCGCCCCTATAGGGCGCTGGACAGAAAATAAGCTTTTAAAAAAGAGAGTTCAAAATT
ACGTGAAATTGTTGAAAGGGAAGCGTTTATGACCAGACTTGGGCTTGGTTAATCATCTGGGG

TTCTCCCCAGTGCACTTTTCCAGTCCAGGCC

Sequences producing significant alignments:
Select: All None Selected:0
1t Alignments

R Sl
Eusarium graminearum strain 140 small subunit ribosomal RNA gene, pariial sequence; infernal franseribed spacer 1, 5.85 ribosomal RMA gene, and internal franscribec 564 564 100%
Fusarium palustre strain CBS 126796 large subunit ribosomal RNA gene, partial sequence 564 564  100%
Fusarium palustre strain CBS 126793 large subunit ribosomal RNA gene, partial sequence 564 564 100%
[Gibberella] ulicis strain CBS 122791 large subunit ribosomal RNA gene, partial sequence 564 564 100%
Fusarium poae strain CBS 177.64 large subunit ribosomal RNA gene, partial sequence 564 564  100%
Fusarium sambucinum sirain CBS 263 50 large subunit ribosomal RNA gene, parfial sequence 564 564 100%
Eusarium peae sirain CBS 182.31 large subunit ribesomal RNA gene, partial sequence 564 564  100%
Fusarium poae strain CBS 130.24 large subunit ribosomal RNA gene, partial sequence 564 564  100%
Fusarium poae isolate 07027 small subunit ibosomal RMA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spa 564 564 100%
Eusarium peae isolate 0378 small subunil ribosomal RNA gene,_partial sequence; intemal spacer 1, 5.85 ribosomal RNA gene_and infemal transcribed spac 564 564  100%
Fusarium poae isolate 0338 small subunit ribosomal RNA gene,_partial sequence: intemnal spacer 1.5 8S ribosomal RNA gene _and intemal franscribed spac 564 564 100%
Fusarium langsethiae isolate 0420 small subunit ribosomal RNA gene, parfial sequence; intemnal transcribed spacer 1, 5 88 ribosomal RNA gene, and intemal transcriber 564 564 100%
Eusarium sambucinum sirain CBSHA60S 255 ribosomal RNA gene, partial sequence 564 564  100%
Eusarium sp BCCMIHEM 10150 culture-collection BCCMAHEM:10150 285 ribosomal RNA gene,_partial sequence 564 564 100%
Fusarium sambucinum culture-collection BCCM/IHEM 3212 283 ribosomal RNA gene, partial sequence 564 564 100%
Eusarium ammeniacum culiure-collection BCCMIHENM:25049 285 ribosomal RNA gene, partial sequence 564 564  100%
Eusarium sambucinum strain SGSG01 183 ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5 85 ribosomal RNA gene,_and internal transcribed spi 564 564 100%

E
value

1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156
1e-156

o

Per
Ident

92.04%
92.04%
92 04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%
92.04%

Accession

MK828118.1

MHE75687 1
MH875684 1
MHET4763.1
MHE70034.1
MH868122 1

MH866625.1

MH866277 1

MG2743131

MG274312.1

MG274311 1

MG274309.1
KM231682.1
KJ126645 1
KJ126583 1

KJ126413.1

EUT15637 1

55




LSU-13-Chaetomium fimeti strain CBS 343.73
GGCGAGTGAGCGGCACAGCTCAAATTTGAAATCTGGCCTCGGCCCGAGTTGTAATTAGCAA
AGGAAGCTTTAGGCGCGGCACCTTCTGAGTCCCCTGGAACGGGGCGCCATAGAGGGTGAGA
GCCCCGTATAGTTGGATGCCTAGCCTGTGTAAAGCTCCTTCGACGAGTCGAGTAGTTTGGGA
ATGCTGCTCAAAATGGGAGGTAAATTTCTTCTAAAGCTAAATACCGGCCAGAGACCGATAGC
GCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGGGTTAAATAGCACGTGA
AATTGTTGAAAGGGAAGCGCTTGTGACCAGACTTGCGCCGGGCAGATCATCCGGTGTTCTCA
CCGGTGCACTCTGCCCGGCTCAGGCCAGCATCGGTTCTCGCGGGGGGATAAAGGCGTCGGG
AACGTAGCTCCTCCGGGAGTGTTATAGCCCGTCGCGTAATGCCCTCGCGGGGACCGAGGTTC
GCGCATCTGCAAGGATGCTGGCGTAATGGTCATCAGCGACCCGTCTTGAAACACGG

Sequences producing significant alignments:
Select: All None Selected:0
it Alignments o
el Score Seore| Cover valuo Igoms | o050

Chaetomium fimeti sirain CBS 343.73 large subunit ribosomal RNA gene, partial sequence 992 992 100% 0.0 99.27% WMHET2403.1
Chaetomidium fimeti culture-collection CBS:168.71 285 Iarge subunit rihosomal RNA gene, partial sequence 992 992 100% 00 9927% FEJ6663581
Chaetomidium pilesum culture-collection CBS:343 73 288 large subunit ribosomal RNA gene, parfial sequence 992 992 100% 00 9927% FJ6663551
Chaetomidium fimeti culture-collection CBS: 114382 23S large subunit ribosomal RNA gene, parfial sequence 992 992 100% 00 9927% FJ666351.1
Chaetomium fimeti strain CBS 168.71 large subunit ribosomal RNA gene, partial sequence 987 967 100% 0.0 99.09% MHET1830.1
Chaetomium fimeti strain CBS 139034 large subunit ribosomal RNA gene,_partial sequence 985 985 99% 00 99.27% MH8776741
Chaetomidium subfimeti culture-collection CBS:169.71 28S large subunit ribosomal RNA gene, partial sequence 981 981 100% 00 9891% FJ66B35T1
Chaetomidium subfimeti culture-collection CBS:370.66 285 large subunit ribosomal RNA gene, partial sequence 981 981 100% 0.0 98.91% FI666354.1
Chaetomium strain CBS 461,66 |arge subunit rivosomal RNA gene,_partial sequence 970 970 100% 00 9855% MHBI7697 1
Chaetomium grande strain CBS 126781 large subunit ribosomal RNA gene, partial sequence 970 970 100% 00 9855% N
Chaetomium megalocamunm strain CBS 126666 large subunit ribosomal RNA gene, partial sequence 970 970 100% 0.0 98.55% L
Chaetomium grande strain CBS 126664 large subunit ribosomal RNA gene, partial sequence 970 970 100% 0.0 98.55%
Chaetomium graminiforme strain CBS 506.84 large subunit ibosomal RNA gene, partial sequence 870 970 100% 0.0 9855% MHE734721
Chaetomium megalocamunm strain CBS 763,83 large subunit ribosomal RNA gene, partial sequence 970 970 100% 0.0 98.55% MHET33991
Chaetomium citrinum strain CBS 693.82 large subunit ribosomal RNA gene, partial sequence 970 970 100% 0.0 9855% W
Chaetomium megalocarpum strain CBS 533 79 large subunit ribesomal RNA gene, partial sequence 970 970 100%

ITS-14-Preussia minima
CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTATCGTTGGGCTTCGGCCCATTCGAGA
TAACACCCTTGCCTTTTTGAGTACCTTTTCGTTTCCTCGGCAGGCTCGCCTGCCAACGGGGAC
CCTTCAAAACGCTTTGTAATACCTGTAATCGTCTGATATAACAAGCAAAAATCAAAACTTTC
AACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAGTGT
GAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCTT
AGGGCATGCCTGTTCGAGCGTCATTTAAACCTTCAAGCTCAGCTTGGTGATGGGTGACTGTC
CTCCCCTCGCGGGGGGACTCGCCTCAAAAACATTGGCGGCCGGTACATTGGCTTCGAGCGCA
GCAGAAACGCGGTCTCGAGCCCGGTGGATCGGCTCCCATAAGCCTATTCTTTTA

Sequences producing significant alignments:
Select: All None Selected:0
T Alignments o

Max = Total Query E Per.

Accession
Score Score Cover value Ident

Description

Preussia sp. (in. Fungi) sirain NW-FVA3083 small subunit ribesomal RNA gene, partial sequence; internal franscribed spacer 1, 5.85 ribosomal RNA gene, and internal it 904 904 100% 0.0 100.00% MG098329.1

Preussia minima isolate E2/1/5ii 185 ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, 904 904 100% 0.0 100.00% KU7130511

Preussia sp. strain CAD4 18S ribosomal RNA gene, parfial sequence; internal franseribed spacer 1, 58S ribosomal RNA gene, and internal spacer 2_comple 904 904 100% 0.0 100.00% KC191644.1

Preussia minima strain CBS 881 68 small subunit ribosomal RNA gene, partial sequence; internal il spacer 1, 5.8S ribosomal RNA gene, and intemal transcribe 898 898 100% 00 99.80% MHB53242 1

Preussia sp. JJP-2009a isolate 56653-15-80-UL-a internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene, complete sequence; and internal franscribe 894 894 98% 00 10000%

Show report for
Preussia sp. (in: Fungi) isolate 43 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal transcribed 893 893 100% 0.0 99.59% WRSTIZ/4T

Ascomycota sp. ARIZ CVlle2-15 18S ribosomal RNA gene, parfial sequence_intemal Cl spacer 1, 5 88 ribosomal RNA gene, and internal transcribed spacer 2, 893 893 100% 0.0 99.59% JN1204371

Preussia sp. 1 ICMP 18937 138 ribosomal RNA gene, partial sequence; internal d spacer 1, 5.88 ribosomal RNA gene, and internal transcribed spacer 2, comy 893 893 100% 0.0 99.59% JN225886.1

Preussia sp. JJP-2009a isolate 57001-13-82-UL internal transcribed spacer 1, parfial sequence; 5 &S ribosomal RNA gene, complete sequence; and internal transcribed 893 893 100% 0.0 995%% FJ2105211

5p._ UNEX FECRGA 2012E200 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal franscribe: 891 891 99% 00 9953% KP6983421

Preussia sp. strain TEP30 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2 compl 889 889 100% 00 9939% KX6212881

Ereussia sp. (in: Fungi) isolate 20 small subunit ribosomal RNA gene._partial sequence; internal transeribed spacer 1, 58S ribosomal RNA gene, and intemal ranscribed 887 887  100% 0.0 99.33% MK3112721

Sporormiaceae sp. 22-6-1 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 8S ribosomal RNA gene,_complete sequence; and internal frar 887 887  100% 00 99.39% JX0143961

Eungal endophyte sp. D2-349-1 18S ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1, 58S ribosomal RNA gene_and intemal ranscribed spacer 2 887 887  100% 00 99.39% EJ0253011

N nana nartial camiance: intarnal trancarh,

genbankélog$=nucltop&iblast rank=4&RID=J

|5 Funnat andan
jow.ncbinlmnih.gov/nu

C‘_ﬁES'masnn'a RNA gene. and internal franscrined spacer 2 887 887  100% 0.0
5
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LSU-14-Preussia minima
AGTACGGCGAGTGAGCGGCAACAGCTCAATTTGAAATCTGGCCCTTTCAGGGTCCGAGTTGT
AATTTGTAGAGGGTGCTTTGGCGTTGGCTGTGGTCTAAGTTCCTTGGAACAGGACGTCGCAG
AGGGTGAGAATCCCGTATGTGGCCGCCAGTCTTCGCCGTGTAAAGCCCCTTCGACGAGTCGA
GTTGTTTGGGAATGCAGCTCTAATGGGAGGTAAATTTCTTCTAAAGCTAAATATTGGCCAGA
GACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTCAA
AAAGCACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATC
CGGGCTTTTGCCCGGTGCACTCTTCTATGGGCAGGCCAGCATCAGTCCCAGCGGTTGGATAA
ATGCCCGTTGAATGTACCTCTCTTCGGGGAGGACTTATAGCTTCGGGCGGCATACAACCAGC
CGGGATTGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAAGCGGC

Sequences producing significant alignments:
Select All None Selected:0

11 Alignments O
i SR e e
Preugsia minima voucher S:Lundqyist 17212-a 285 large subunit ribosomal RNA gene, partial sequence 994 994 100% 0.0 99.28% GQ203744.1
large subunit ribosomal RNA gene, partial sequence 989 989 100% 00 9909% WMHS709701
Preussia sp. CCF3831 18S ribosomal RNA gene and internal spacer 1, partial sequence; 5.85 ribosomal RNA gene, complete sequence; and infernal ranscrit 989 989 100% 0.0 99.09% FJ430777.1
Preussia sp. strain TEP30 28 ribosomal RNA gene, partial sequence 983 983 99% 00 9927% KX6212941
Uncultured Preussia clone SB11 285 ribosomal RNA gene, partial sequence 983 983 100% 0.0 98.91% KCI22374.1
Uncultured Preussia clone CBA7 28S rihosomal RNA gene_partial sequence 981 981 100% 00 9891% KCI223451
Uncultured Preussia clone SB58 288 ribosomal RNA gene, partial sequence 977 977 100% 0.0 9873% KC9224211
Uncultured Preussia clone CBY 23S ribosomal RNA gene, parfial sequence 977 977 100% 0.0 98.73% KCI22308.1
Preussia minima strain CES 278 60 large subunit ribosomal RNA gene, partial sequence 872 972 100% 00 9855% WMHB695391
Preussia minima sirain CBS 404.59 large subunit ribosomal RNA gene, partial sequence 972 972 100% 0.0 9855% MH350446.1
Preussia minima strain CBS 524.50 large subunit ribosomal RNA gene, partial sequence 872 972 100% 00 9855% MHB682631
Preussia minima isolate AFTOL-ID 1256 288 large subunit ribosomal RNA gene, partial sequence 959 959 98% 0.0 98.53% DQB78056.1
Preussia australis voucher S:Lundaqvist 20884-a 285 large subunit ribosomal RNA gene, partial sequence 955 955 100% 00 9801% GQ2037321
Preussia australis strain CBS 263 69 large subunit ribosomal RNA gene, parfial sequence 950 950 100% 0.0 97.83% MHET7721.1
Preussia sp. isolate HP080 285 ribosomal RNA gene, partial sequence 950 950 100% 0.0 97.83% KI323289.1

Uncultured fungus clone 103 NA3 P31 E14 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene. and internal transcriber 950 S50 100% 0.0

Blagcnor Ti38 aonomic DMA coniaining ITS4 £ 89S :DNA nong ITSD ond (BM& nong icolgto TS Q4R QAR Ggo 00

ITS-15-Gnomoniopsis idaeicola
AACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTGCTGGAACAAACGCCCTCACGGG
TGCTACCCAGAAACCCTTTGTGAATTCTTCTCTATTGTTGCCTCGGCACAGACTGGCTTCCTA
CGAAGTCCCCTATTTTTCTTCTCTTCGGAGAGGATAAGGGAGCAGGTCGGCCGGTGGCCCAC
TATAAACTCTTTGTTTTTACTATGTATCTTCTGAGTAAACAACTATAAATGAATCAAAACTTT
TAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGT
GAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCTGGTATTCCA
GCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAAACCTCGGTTTTGGTGTTGGAGGAC
TACGCTGCTCACCCAGCGTAGCCTCTGAAATACAGTGGCGGGCTCGCTAGAATTTTGAGCGT
AGTAATTTATACCTCGTTTGTAAAGACTAGCGGTGTCTCTTGCCGTAAAAACCCCCAACTTCT
GAAAAT

Sequences producing significant alignments:
Select: All None Selected:0
11 Alignments o

Desepton e e

Gn: is idaeicola sirain GBC-Fungus26 small subunit ribosomal RNA agne, partial sequence: infernal transcribed spacer 1, 5.83 ribosomal RNA gene and internal 1014 1014 100% 00 98.94% MNOT74291

Gr idaeicola sirain CBS 125676 small subunit ribosomal RNA gene, partial sequence; infernal il spacer 1, 5 88 ribesomal RNA gene, and intemaltra 1014 1014 100% 0.0 98.94% MH863621.1

Gn is idaeicola sirain CBS 125675 small subunit ribosomal RNA gene, partial sequence:; infernal transcribed spacer 1, 5.83 ribosomal RNA gene and infemaltra 1014 1014 100% 00 98 94%'@

Gn idaeicola sirain CBS 125674 small subunit ribosomal RNA gene. partial sequence; infernal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemaltra 1014 1014 100% 0.0 98.94% MH863619.1

Gn is idaeicola sirain CBS 125673 small subunit ribosomal RNA gene, partial sequence:; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and infemaltra 1014 1014 100% 00 98.94% MH8636181

Gn idaeicola sirain CBS 125672 small subunit ribosomal RNA gene. partial sequence; infernal iranscribed spacer 1, 5.8S ribosomal RNA gene, and intemaltra 1014 1014 100% 0.0 98.94% MH863817.1

Gn: idaeicola strain KZAII3-15 18S ribesomal RMA gene, partial sequence; internal ranscrived spacer 1, 5.8S ribosomal RNA gene, and internal transcribed sp 1014 1014 100% 0.0  98.94% MG293365.1

Gn: idaeicola sirain KRU7-15 18S ribosomal RNA gene, partial sequence, infernal transcribed spacer 1, 5.85 ribosomal RNA gene, and infernal franscribed spa 1014 1014 100% 0.0 98.94% MG893864.1

Gn idaeicola strain KIMI8-15 18 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and infernal transcribed spac 1014 1014 100% 00 98.94% MG893863.1

G is idaeicola strain KVR1-14 185 ribosomal RNA gene, partial sequence; internal franscribed epacer 1, 5.85 ribosomal RNA gene,_and internal transcribed spa 1014 1014 100% 0.0 98.94% MG893862.1

Gn idaeicola strain KMS12-14 18 ribosomal RNA gene, parfial sequence; internal transeribed spacer 1, 5 88 ribosomal RNA gene, and internal transcribed sp 1014 1014 100% 0.0 98.94% MG893861.1

Gn: is idaeicola sirain KMS6-14 18S ribosomal RNA gene, partial sequence; internal ranscribed spacer 1, 5.8S ribosomal RNA gene, and intema ibedspa 1014 1014 100% 0.0 98.94% MGS93360.1

Gn idaeicola sirain KMS2-14 18S ribosomal RNA gene,_partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal Cl spa 1014 1014 100% 00 9894% MG8938591

Gn: is idaeicola sirain KSV1-16 18S rihosomal RNA gene _partial sequence; internal transcribed spacer 1, 5.8 ribosomal RNA gene and intemnal transcribed spar 1014 1014 100% 0.0 _ 98 94% MG878401.1

Sieain K7AI1AR 402 rhacamal BAL narial ce o infarnal rancerihad eracer 1, 5 8 ribosomal RNA gene._and intemal transcribed spa 1014 1014 100% 00
2 WHREI62T 120enor - genhankflond o nuclion&blact ranlk - JRRID. TDURGRINTS
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LSU-15-Gnomoniopsis idaeicola
ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTTCGGCCCGAGTTGTAATTTG
CAGAGGATGTTTATGGTGCGGTACCTTCCGAGTTCCCTGGAACGGGACGCCACAGAGGGTG
AGAGCCCCGTCTGGTTGGATACCAAACCTGTGTTAAACTCCTTCAACGAGTCGAGTAGTTTG
GGAATGCTGCTCTAAATGGGAGGTAAATCTCTTCTAAAGCTAAATATTGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGGGGGTTAAACAGTAC
GTGAAATTGTTAAAAGGGAAGCGTTTATGACCAGACTTGTGTCGTGTGGCTCATCCGAGGTT
CTCCCCGGTGCACTCCACACGGCTCAGGCCAACATCGGTTCTCGTTGGGGGATAAGAACAGT
AGGAACGTGGCCCTTTTCGGAGGGTGTTATAGCCTGCTGTACGATACCCTGATGGGGACCGA
GGACCGCGCTTCGGCTAGGATGTTGGCGTAATGGTCATTAGCGACC

Sequences producing significant alignments:
Select: All None Selected:0
1t Alignments o
peckae Save | Seor | Gover vl | dont | 55850

fructicola strain CBS 125671 large subunit ibosomal RNA gene, partial sequence 985 985 100% 00 9963% WMH8750881
fructicola strain CBS 208 34 large subunit ribosomal RNA gene, partial sequence 985 985 100% 00 9963% MHE669721
smithogilvyi strain CBS 130189 large subunit ribosomal RNA gene, partial sequence 979 979 100% 00 99.44% MHE770301

Gnomoniopsis smithogilvyi strain CBS 130188 large subunit ribosomal RNA gene. partial sequence 979 979 100% 0.0 99.44% MHEF70291
idaeicola strain CBS 125676 large subunit ribosomal RNA gene, partial sequence 979 979 100% 00 99.44% MHE750931
idaeicola strain CBS 125675 large subunit ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% MHATS

Gnomenionsis idaeicola strain CBS 125674 large subunit ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% T

Gnomenionsis idaeicola strain CBS 125672 large subunit ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% MH875089.1
macounii strain CBS 121468 large subunit ibosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% MH874666.1

Cryptosporelia umbrina strain CBS 158.33 large subunit ribesomal RNA gene, partial sequence 979 979 100% 0.0 99.44% MHE66843.1
rosae culture CBS'145085 288 ribosomal RNA gene, partial sequence 979 879 100% 00 99.44% MK0475011
castaneae sirain Geal 288 ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% KX9298021
smithogilvyi isolate Ge1 288 ribosomal RNA gene,_partial sequence 979 979 100% 0.0 99.44% KP824755
smithogilvyi isolate Ti5 288 ribosomal RNA gene, parfial sequence 979 979 100% 0.0 99.44% KP8247531
smithogilvyi isolate Ti4 28S ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% KP8247511
smithogilvyi isolate Ti3 285 ribosomal RNA gene, partial sequence 979 979 100% 0.0 99.44% KP8247491
smithogiivyi isolate Ti1 285 ribosomal RNA gene, pariial sequence 979 979 100% 0.0 99.44% KP824747.1

ithooiod £RS 43040 DG naral canucocs faey TVDC matosial 07g __g70 4000, 00 09 A4 Mo na2a7d

ITS-17-Fusarium equiseti

TAACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTTACAACTCCCAAACC
CCTGTGAACATACCTATACGTTGCCTCGGCGGATCAGCCCGCGCCCCGTAAAACGGGACGGC
CCGCCCGAGGACCCCTAAACTCTGTTTTTAGTGGAACTTCTGAGTAAAACAAACAAATAAAT
CAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCAAAATGCGAT
AAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCC
AGTATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCAAGCTCAGCTTGGTGTTGG
GACTCGCGGTACCCGCGTTCCCCAAATCGATTGGCGGTCACGTCGAGCTTCCATAGCGTAGT
AATCATACACCTCGTTACTGGTAATCGTCGCGGCCACGCCGTAAAACCCCAACTTCTGAA

Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o

Max | Total Query E Per.

Accession
Score  Score Cover value Ident

Description

FEusarium equiseti voucher PR1 small subunit ribesomal RNA gene, partial sequence; internal ranscribed spacer 1_5 88 ribosomal RNA gene, and intemal transcribedsp 917 917 100% 00 100.00% WMK990153 1

Fusarium equisefi isolate SU-1 small subunit ribosomal RNA gene, partial sequence; infemal iranscribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed sp: 917 917 100% 0.0 100.00% MK680159.1

Fusarium sp. strain AQ16 small subunit ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.88 ribosomal RNA gene, and intemnal Cl spacer: 917 917 100% 00 100 UD”-&%‘?;
ow report for

Fusarium sp. strain AQ12 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal spacer: 917 917 100% 0.0 100.00%

Fusarium sp. strain AQ10 small subunit ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.85 ribosomal RNA gene, and intemnal i spacer: 917 917 100% 0.0 100.00% MH&8841511

Eusarium sp_strain $X11 small subunit ribosomal RNA gene, partial sequence: internal transcribed spacer 1.and 5 8S ribosomal RNA gene, complete sequence; andinte 917 917 100% 0.0 100.00% MHE84088 1

Eusarium sp. sirain SX10 small subunit ribosemal RNA gene, pariial sequence; intema spacer 1 and 5.8 ribosomal RNA gene, complete sequence; andinte 917 917  100% 0.0 100.00% MHB84087.1

Fusarium sp. strain SX4 small subunit ribesomal RNA gene, partial sequence; intemal transcribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence; and inten 917 917 100% 0.0 100.00% MH8840811

Eusarium sp_strain SX3 small subunit ribosomal RNA gene, partial sequence:; internal transcribed spacer 1 and 5 8S ribosomal RNA gene,_complete sequence; and inten 917 917 100% 0.0 100.00% MH884080 1

Fusarium sp. strain MRC 2610 185 ribosomal RNA gene, parfial sequence: internal ranscribed spacer 1. 5.85 ribosomal RNA gene, and infernal franscribed spacer 2. co 917 917 100% 0.0 100.00% MH582466.1

Fusarium sp. strain MRC 1442 188 ribosomal RNA gene, parfial sequence; interal transcribed spacer 1, 5 88 ribosomal RNA gene,_and internal transcribed spacer 2, co 917 917 100% 0.0 100.00% NH582465 1

Fusarium sp. strain MICMW-32.6b 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8 ribosomal RMA gene, and intemal transcribed spacer2 917 917 100% 0.0 100.00% MG338038.1

Fusarium equiseti isolate FUS-32 small subunit ibosomal RNA gene, partial sequence; infernal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal transcribed « 917 917 100% 0.0 100.00% MHB79584.1

Eusarium equiseti isolate FUS-34-2 small subunit ribosomal RNA gene, partial sequence: intemal spacer 1,5 8S ribosomal RNA gene _and internal ranscripe: 917 917 100% 0.0 100.00% MH879250.1

Fusarium incarnatum strain CBS 130313 small subunit ribosomal RNA gene, partial sequence: intermnal ibed spacer 1.and 5.85 ribosomal RNA gene, complete seq 917 917 100% 0.0 100.00% MHS865893.1

Hypocreales sp. strain APBSDSF23 small subunit ribosomal RMA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal transcribe 917 917 100% 0.0 100.00% MGB69155.1

Fusarium equiseti strain APBSDSF20 small subunit ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.85 ribosomal RNA gene, and internal transcril 917 917 100% 0.0 100.00% MG668152.1
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LSU-17-Fusarium equiseti
ACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGGCTCTCGGGCCCGAGTTGTAATT
TGTAGAGGATGCTTTTGATGCGGTGCCTTCCGAGTTCCCTGGAACGGGACGCCATAGAGGGT
GAGAGCCCCGTCTGGTTGGATGCCAAATCTCTGTAAAGCTCCTTCGACGAGTCGAGTAGTTT
GGGAAATGCTGCTCTAAATGGGAGGTATATGTCTTCTAAAGCTAAATACCGGCCAGAGACC
GATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGAGTTAAAAAGT
ACGTGAAATTGTTGAAAGGGAAGCGTTTATGACCAGACTTGGGCTTGGATAATCATCTGGGG
TTCTCTCCAGTGCACTTTTCCAGTCCAGGCCAGCATCAGTTTTCGCCGGGGGATAAAGGCTTC
GGGAATGTGGCTCTCTCCGGGGAGTGTTATAGCCCGTTGCGTAATACCCTGGCGGGGACTGA
GGTTCGCGCATCTGCAAGGATGCTGGCGTAATGGTCATCAACGACCC

Fusarium sp_ FIESC 16a strain NRRL 34004 1S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed 994 994 100% 0.0 99.82% GOS05T17.1

Eusarium sp_FIESC 20a strain NRRL 34003 188 ribosomal RNA gene._partial sequence; intemal transcribed spacer 1, 5.8S rihosomal RNA gene, and infemal transcribed 994 994  100% 00 99.82% GOS505716.1

Fusarium ep. NRRL 20244 18S ribosomal RNA gene, partial sequence; intemal transeribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complet 994 994  100% 0.0 99.82% GO505685.1

Eusarium sp NRRI 13335 18S ribosomal RNA gene, partial sequence: intemal transeribed spacer 1,5 85 ribosomal RNA gene, and internal transcribed spacer 2, complet 994 994  100% 00 99.82% GO505679.1

Eusarium equiseti isolate H02-765S 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed spacer2 994 994 100% 0.0 99.82% EUS505566.1

Eusarium incamatum strain GBS 132 73 large subunit rihosomal RNA gene, partial sequence 990 990 100% 0.0 9963% MH&TS4821
Eusarium incamatum strain CBS 130316 large subunit ibosomal RNA gene, partial sequence 989 989 100% 0.0 99.63% MHET72201
Eusarium equiseti genomic DNA sequence contains 285 rRNA gene, strain Indo176 989 989 100% 0.0 99.63% LS4798931
Eusarium equiseti genomic DNA sequence contains 285 rRNA gene, strain Indo174 989 989 100% 0.0 99.63% LS479891.1
Fusarium equiseti isolate H29 285 ribosomal RNA gene_partial sequence 989 989 100% 00 99.63% KX3757771
Eusarium sp. H29 28S ribosomal RNA gene, partial sequence 989 989 100% 0.0 99.63% KU140649.1

Eusarium scirpi sirain NRRL 29134 18S ribosomal RNA gene_partial sequence; infernal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal ranscribed spacer2, 989 989 100% 0.0 9963% GO505694.1

Eusarium sp. FIESC 22a strain NRRL 34002 18S ribosomal RNA gene, partial sequence; intenal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcribed 989 989  100% 0.0 99.63% GQ505715.1

Fusarium sp. AL-18 IRH-2012e 26S ribosomal RNA gene, partial sequence 985 985 100% 00 99.45% KC3419241

Eusarium nelsonil strain CIB04 internal transcribed spacer 1, partial sequence; 5.2S ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and large: 983 983  100% 0.0 99.45% MN117676.1

Eusarium equiseti isolate S large subunit ribosomal RNA gene, partial sequence 983 983 100% 00 99.45% MK7333131
Eusarium sp. strain MRC 1642 18§ ribosomal RNA gene, partial sequence; internal transcribed spacer 1. 5.86 ribosomal RNA gene, and intemal transcribed spacer 2, cor 983 983 100% 0.0 99 45%%
Eusarium sp_strain MRC 806 18S rivosomal RNA gene, partial sequence; internal iranscribed spacer 1,5 8S ribosomal RNA gene,_and intemal ranscribed spacer 2 cow 983 983 100% 0.0  99.45%

m 983 983 100% 00 9945% MH5824681

m 983 983 100% 0.0 9945% WMH5824671

Eusarium sp_strain MRC 2636 18S ribosomal RNA gene, parfial sequence: internal transcribed spacer 1.5 8S ribosomal RNA gene, and internal transcribed spacer 2, co

Eusarium sp_strain MRC 2804 138 rivosomal RNA gene, partial sequence; internal iranscribed spacer 1,5 8S ribosomal RNA gene,_and interal transcribed spacer 2, co

Eusarium sp_strain MRC 2433 18S ribosomal RNA gene, parfial sequence: internal franscribed spacer 1.5 8S ribosomal RNA gene,_and interal ranscribed spacer 2 cor 983 983 100% 00 99.45% WMH582464.1

m 983 983 100% 0.0 99.45% MH582463.1

Eusarium sp_strain MRC 1961 138 rivosomal RNA gene, partial sequence; internal iranscribed spacer 1,5 8S ribosomal RNA gene,_and interal transcribed spacer 2, co

ITS-18-Fusarium solani
AACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACCGAGTTATACAACTCATCAACC
CTGTGAACATACCTAAAACGTTGCCTCGGCGGGAACAGACGGCCCCGTAACACGGGCCGCC
CCCGCCAGAGGACCCCCTAACTCTGTTTCTATAATGTTTCTTCTGAGTAAACAAGCAAATAA
ATTAAAACTTTCAACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAATGCG
ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCG
CCAGTATTCTGGCGGGCATGCCTGTTCGAGCGTCATTACAACCCTCAGGCCCCCGGGCCTGG
CGTTGGGGATCGGCGGAAGCCCCCTGCGGGCACAACGCCGTCCCCCAAATACAGTGGCGGT
CCCGCCGCAGCTTCCATTGCGTAGTAGCTAACACCTCGCAACTGGAGAGCGGCGCGGCCACG
CCGTAAAACACCCAACTTCTGAATGTGACCTC

Select: All None Selected:0
I Alignments o

Max | Total Query E Per.
Score | Score  Cover value | Ident

Description Accession

Fusarium sp_isolate ApR6 small subunit ribosomal RNA gene, partial sequence: internal transcribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence;andint 972 972 100% 0.0 100.00% Kv8534101

Fusarium solani strain AURE-4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 85 ribosomal RNA gene,_complete sequence; an 972 972 100% 0.0 100.00% KY511422.1

Eusarium solani strain CEF-559 18S ribosomal RNA gene, partial sequence: intemal transcribed spacer 1 and 5 8S rihosomal RNA gene, complete sequence; and intern: 972 972 100% 0.0 100.00% KU3825021

Fusarium solani strain MHK 7 small subunit ribosomal RNA gene, partial sequence; infernal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal spa 966 966 100% 0.0 99.81% MG457675.1

Eusarium solani isolate VOR6 small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA gene. complete sequence; anc 966 966  100% 0.0 99.81% KX621960.1

Fusarium solani strain CZC-1 188 ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.8 ribosomal RNA gene, and intemnal Cl spacer 2, con 966 966 99% 00 10000% MF166759.1

Fusarium solani 185 ribosomal RNA gene, partial sequence; intemnal transcribed spacer 1 and 5.85 ribosomal RNA gene, complete sequence; and internal transcribedsp 966 966 100% 0.0 99.81% KU325520.1

Fusarium solani isolate AFIC11 188 ribosomal RNA gene, partial sequence; internal franscribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, o« 966 966 100% 00 9981% KU8728211

Fusarium oxysporum isolate L-4 185 ribosomal RNA gene, partial sequence; internal ibed spacer 1 and 5.85 ribosomal RNA gene, complete sequence; and interni 966 966  99% 0.0 100.00% KT852968.1

Fusarium phaseoli voucher CIAT537 188 ribesomal RNA gene, partial sequence; internal transcribed spacer 1, 588 ribosomal RNA gene, and intemal iranscribed spacer 966 966 100% 0.0 99.81% KRO128961

Fusarium solani strain ZB073 18S ribosomal RNA gene, pariial sequence; internal transcribed spacer 1 and 5.5 ribosomal RNA gene, complete sequence; and infemalt 966 966 100% 0.0 99.81% KJ528882.1

Fusarium solani isolate K004 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal transcribed spacer 2, co 966 966 100% 0.0 99.81% KM2357401

Fusarium solani strain T-ICAQ6NP 185 ribosomal RNA gene, pariial sequence; internal franscribed spacer 1 and 5.85 ribosomal RNA gene, complete sequence; andinter 966 966  100% 0.0 99.81% KJ620369.1

Uncuitured Microdochium 18S riposomal RNA gene, partial sequence:_internal transcribed spacer 1.5 88 ribosomal RNA gene,_and intemal transcribed spacer 2,_comple 966 966 100% 0.0 99.81% KC7649131

; sp. DZY07 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S rinosomal RNA gene, complete sequence; and internal transc 966 966 100% 0.0 99.81% JX1792281

Eusarium sp_ 323 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1,5.8S ribosomal RNA gene, and internal transcribed spacer 2 complete sequ 966 966 100% 0.0 99.81% HQ649839 1

Fusarium sp. r300 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 8S ribosomal RNA gene, complete sequence; and interal 966 966 100% 0.0 99.81% HOB49837.1

Eusarium sp. 1104 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete sequ 966 966 100% 0.0 99.81% HOQ649835.1

966 100% 00
966
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LSU-18-Fusarium solani
CGGCGAGTGAAGCGGCAACAGCTCAATTTGAAATCTGGCTCTCGGGCCCGAGTTGTAATTTG
TAGAGGATGCTTTTGGTGAGGTGCCTTCCGAGTTCCCTGGAACGGGACGCCATAGAGGGTGA
GAGCCCCGTCTGGTTGGACACCGATCCTCTGTAAAGCTCCTTCGACGAGTCGAGTAGTTTGG
GAATGCTTGCTCTAAATGGGAGGTATATGTCTTCTAAAGCTAAATACCGGCCAGAGACCGAT
AGCGCACAAGTAGAGTGATCGAAAGATGAAAAGAACTTTGAAAAGAGAGTTAAAAAGTAC
GTGAAATTGTTGAAAGGGAAGCGCTTGTGACCAGACTTGGGCTTGGTTGATCATCCGGGGTT
CTCCCCGGTGCACTCTTCCGGCTCAGGCCAGCATCAGTTCGCCCTGGGGGATAAAGGCTTCG
GGAATGTGGCTCTCTCCGGGGAGTGTTATAGCCCGCTGCGTAATACCCTGTGGCGGACTGAG
GTTCGCGCATTCGCAAGGATGCTGGCGTAATGGTCATCAGTGACCC

Uncultured Hypocreales clone Copar 1.5 36 45 5.8S ribosomal RNA gene, partial sequence; intemal transcribed spacer 2, complete sequence; and 28S ribosomal RNA 990 990  100% 0.0 99.81% KC461376.1

Eusarium solani isolate 504EFAQ |arge subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% MK530101.1
Eusarium solani strain CBS 318 73 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% MH8783831
Eusarium solani strain CBS 128989 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% MH878025.1
Eusarium solani strain CBS 132899 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% MH877509.1
Eusarium solani strain CBS 127306 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% MH875951.1
Neocosmospora rubicola strain HLGJF 1501 large subunit ribosomal RNA gene, parfial sequence 987 987 100% 00 9963% MH2774891
Eusarium solani isolate exir12 large subunit ribosomal RNA gene, partial sequence 987 987 100% 00 99.63% MH4473001
Eusarium solani strain HLGJF0112 285 ribosomal RNA gene, partial sequence 987 987 100% 00 9963% MH0857321
Eusarium falciforme isolate CBS 475 67 internal transcribed spacer 2 and large subunit ribosomal RNA gene, partial sequence 987 987 100% 00 99.63% MG1899151
Eusarium solani isolate PTLM-1 283 ribosomal RNA gene, partial sequence 987 987 100% 00 9963% KX1476491
Fusarium sp_ isolate AR large subunit ribesomal RNA gene, partial sequence 987 987 100% 00 9963% Ky8534141
Fusarium falciforme strain CBS 135512 288 ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% %’E‘E
Fusarium oxysporum . sp. ciceris isolate Foc28-race6 28S ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% -
INeocosmospora rubicola strain CBS 320.73 28 ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% KM231666.1
Eusarium cf. solani TR 14.d 26S ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.63% KP017414.1

Uncultured Hypocreales clone Miui 55 193 14 5.8 ribosomal RNA gene, partial sequence; internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA¢ 987 987  100% 00 9963% KC4614361

Uncultured Hypocreales clone Dasp 1.3 22 19 58S ribosomal RNA gene, partial ssquence: internal transcribed spacer 2, complete sequence’ and 28S ibosomal RNA: 987 987  100% 00 9963% KC4614351

Uncultured Hypocreales clone Swis 45 122 76 58S ribosomal RNA gene, partial sequence; intemal transcribed spacer 2, complete sequence; and 28S rbosomal RNA 987 987  100% 0.0 99.63% KC4614261

Uncultured Hypocreales clone Swis 1.3 24 8 5.85 ribosomal RNA gene, partial sequence; intemal transcribed spacer 2, complete sequence; and 28S ribosomalRNAge 987 987  100% 0.0 99.63% KC461423.1

Uncultured Hypocreales clone Rhir 2.7 6 115 8S ribosomal RNA gene, partial sequence; internal transcribed spacer 2_complete sequence: and 285 ribosomal RNAger 987 987  100% 0.0 9963% KC4814111

Uncultured Hypocreales clone Ntet 53 185 &5 8S ribosomal RNA gene, partial sequence; intemal transcribed spacer 2, complete sequence; and 285 ribosomal RNA ge 987 987  100% 0.0 9963% KC4514071

Uncultured Hvoocreales clone Ntet 5.3 185 5 58S ribosomal RNA gene. partial seauence: intemal transcribed spacer 2, complete sequence; and 28S ribosomal RNA ge 987 987 100%
pwww.ncbi.nlm.nih.gov/nucleotide/KY853414.17report=genbank&dog$=nucltop&blast_rank=12&RID=JTRMS$322014

ITS-19-Diplodia seriata
CAACAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATG
TGAATTGCAGAATTCAGTGAATCATTGAATCTTTGAACGCACATTGCGCCCCCTGGCATTCC
GGGGGGCATGCCTGTTCGAGCGTCATTACAACCCTCAAGCTATGTTTGGTATTGGGCGCCGT
CCTCTCTGCGGACGCGCCTTAAAGACCTCGGCGGTGGCTGTTCAGCCCTCAAGCGTAGTAGA
ATACACCTCGCTTTGGAGCGGTTGGCGTCGCCCGCCGGACGAACCTTATGACTTTCTCAAGG
TGACC

Sequences producing significant alignments:
Select: All None Selected:0
i Alignments o
Gckan Scre Sear | Cover |vai| it | ACcO300
Diplodia sp. FCM-2012 strain CBS 129760 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MH8768411
Diplodia sp. FCM-2012 strain CBS 120749 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MH8768321
Aplosporella fabaeformis strain CBS 118 82 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MHE732271
Diplodia seriata isolate MZ-F435 28S ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG720323.1
Diplodia seriata isolate MZ-F324 28S ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG720322.1
Diplodia seriata isolate MZ-F307 28S ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG720321.1
Diplodia seriata isolate MZ-F47 28S ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG720320.1
Diplodia seriata isolate MZ-F45 285 ribosomal RNA gene, pariial sequence 1003 1003 100% 0.0 99.82% MG720319.1
Diplodia seriata isolate MZ-F44 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MGT203181
Diplodia seriata isolate MZ-F15 285 ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MGT203171
Diplodia seriata isolate MZ-F13 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MGT203161
Diplodia seriata isolate MZ-F10 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG7203151
Diplodia seriata isolate MZ-F9 283 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG7T203141
Diplodia seriata isolate MZ-F7 28S ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG7203131
Diplodia seriata isolate MZ-F3 28S ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% M 13121
Diplodia seriata isolate MZ-F2 28S ribesomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% M 1
Diplodia seriata isolate MZ-F1 28S ribesomal RNA gene, partial sequence 1003 1003 100% 00 89.82%
Diplodia seriata isolate EFA 468 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 =] Questlonslmmn
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LSU-19-Diplodia seriata
ACGGCGAGTGAAGCGGCAACAGCTCAATTTGAAAGCTGGCCCTTTCAGGGTCCGCATTGTAA
TTTGTAGAGGATGATTCGGCGAGGGCTCCCGCCTAAGTCCCCTGGAACGGGGCGTCATAGAG
GGTGAGAATCCCGTATGCGGTGGGCTGCCTTAGCCATGTGAATCTCCTTCGACGAGTCGAGT
TGTTTGGGAATGCAGCTCTAAATGGGAGGTAAATTTCTTCTAAAGCTAAATACCGGCCAGAG
ACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTTAAAA
AGTACGTGAAATTGTTGAAAGGGAAGCGCTTGCAACCAGACTTGTCCGCAGTTGCTCAGCCG
GTCTCCTGACCGGCGTACTCTTCTGCGGCCAGGCCAGCATCAGTTCGGGCGGTCGGATAAAG
ACCTCGGGAATGTAGCTCCTCTCGGGGAGTGTTATAGCCCGGGGTGGAATGCGGCCAGCCTG
GACTGAGGATCTCGCTTCGGCAAGGATGCTGGCGTAATGGTTGTAAGCGGC

Sequences producing significant alignments:

Select: All None Selected:0

T Alignments o

R Stoe S G vae o A
Diplodia sp. FCM-2012 strain CBS 129760 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 00 9982% MHa768411
Diplodia sp. FCM-2012 sirain CBS 129749 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MHE76832.1
Aplosporella fabaeformis strain CBS 112.82 large subunit ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.62% MHe732271
Diplodia seriata isolate M7-F435 285 ribosomal RNA gene, partial sequence 1003 1003 100% 00 99.82% MG7203231
Diplodia seriata isolate MZ-F324 288 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG7T20322.1
Diplodia seriata isolate MZ-F307 285 ribosomal RNA gene, partial sequence 1003 1003 100% 00 99.82% MG720321.1
Diplodia seriata isolate MZ-F47 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MGT203201
Diplodia seriata isolate MZ-F45 283 ribosomal RNA gene, partial sequence 1003 1003 100% 00 99.82% MGT203191
Diplodia seriata isolate MZ-F44 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MGr20318.1
Diplodia seriata isolate MZ-F15 283 ribosomal RNA gene, partial sequence 1003 1003 100% 00 99.82% WMGT203171
Diplodia seriata isolate MZ-F13 285 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0 99.82% MG720316.1
Dipl adfa serfata isolate MZ-F10 283 ribosomal RNA gene, partial sequence 1003 1003 100% 0.0
nlodia seriata isolate M7-F 285 rihosomal RNA gene narfial sequenc 1003 1003 _100% 00

ITS-20-Boeremia exigua
AGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCTAGAGTTGTAGGCTTTGCCTACCAT
CTCTTACCCATGTCTTTTGAGTACCTTCGTTTCCTCGGCGGGTCCGCCCGCCGATTGGACAAA
CTTAAACCCTTTGTAATTGAAATCAGCGTCTGAAAAAACATAATAGTTACAACTTTCAACAA
CGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAGTGTGAATTG
CAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCATGGGGC
ATGCCTGTTCGAGCGTCATTTGTACCTTCAAGCTCTGCTTGGTGTTGGGTGTTTGTCTCGCCTT
TGCGTGTAGACTCGCCTTAAAACAATTGGCAGCCGGCGTATTGATTTCGGAGCGCAGTACAT
CTCGCGCTTTGCACTCATAACGACGACGTCCAAAAAGTACATTTTACACTCTGACCT

Sequences producing significant alignments:
Select All None Selected 0
1 Alignments o

Max | Total Query E Per

Accession
Score | Score Cover value Ident

Description

Boeremia exigua isolate 7102 small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.85 ribosomal RNA gene. complete sequence; andi 907 907 100% 0.0 99.80% MK907733.1

Boeremia exigua isolate W 115 small subunit ribosomal RNA gene, partial sequence; interal transcribed spacer 1 and 5 85 rihosomal RNA gene_complete sequence and 907 907  100% 00 99.80% MK2474501

©

Boeremia exigua var. linicola strain CBS 113.28 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 58S ribosomal RNA gene, and internal 907 907  100% 00 9980% MHS854943 1

Boeremia exigua isolate 3/7F Cd_tolerant small subunit ribosomal RNA gene. partial sequence: intemnal transcribed spacer 1 and 5.85 ribosomal RNA gene, complefe sequ 907 907  100% 0.0 99.80%

7F Cd tolerant small subunit ribasomal RNA gene. partial sequence: intemal transcribed spacer 1 and 5 88 ribosomal RNA gene. complele sequ Show report for

Phoma exigua var. linicola isolate D/071 18S ribosomal RNA gene, partial sequence; intemnal spacer 1, 5.88 ribosomal RNA gene, and internal transcribed spag 907 907 100% 0.0 99.80% EU573009.1

©

Phoma muttirosirata sirain JGC24-8 185 ribpsomal RNA gene _parfial sequence; internal iranscribed spacer 1,5 85 ribosomal RNA gene,_and infernal transcribed spacer2 907 907  100% 0.0 99.80% EF5853951

©

Phoma muttirosirata strain JGC24-7 188 ribosomal RNA gene,_partial sequence:; internal transcribed spacer 1, 5 85 ribosomal RNA gene, and internal transcribed spacer2 907 907  100% 0.0 99.80% EF585304.1
02 902 100% 0.0 99.60% WMN077426.1
02 902 100% 0.0 9960%

902 100% 00 99.60% MNOB5756.1

w

Boeremia exigua strain GBC-Funqus22 small subunit rivosomal RNA gene, partial sequence: interal transcribed spacer 1. 5.88 ribosomal RNA gene, and intemal transcri

o

Uncuitured Boeremia isolate KL020 small subunit ibosomal RNA gene, partial sequence; internal iranseribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed N0 1

©
=
=]

Uncuitured Boeremia isolate KLO11 small subunit ribosomal RNA gene, partial sequence; intermal transcribed spacer 1, 585 ribosomal RNA gene, and intemal transcribed

Uncultured Boeremia isolate KL010 2 small subunit ribosomal RNA gene, partial sequence: internal transcribed spacer 1. 58S ribosomal RNA gene, and infernal transcribn 902 902 100% 0.0 99.60% MN065755.1

Boeremia exigua isolate ¢9 st small subunit ribosomal RNA gene, partial sequence; intemal franscribed spacer 1 and 5.8S ribosomal RNA gene, complete sequence; andi 902 902 99% 00 99.80% MK571609.1

Boeremia exigua isolate A916 small subunit ribosomal RNA gene, partial sequence; internal franscribed spacer 1and 5.8S ribosomal RNA gene, complete sequence;andi 902 902 100% 0.0 99.60% MK247603.1

Phoma sp_strein daef45 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5 85 ribosomal RNA gene, and internal transcribed spacer2 ¢ 902 902 100% 0.0 9960% A

Phoma =p. strain daef44 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transeribed spacer 2, ¢ 902 902 100% 00 9960% MH5!
<

Phoma sp. strain daefd3 small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer2, ¢ 902 902 100%

s oobi ol b ov/oulastide IMERSA043 10t on_oanbankRioo o
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LSU-20-Boeremia exigua
ACGGCGAGTGAAGCGGCAACAGCTCAATTTGAAATCTGGCGTCTTTGGCGTCCGAGTTGTAA
TTTGCAGAGGGCGCTTTGGCATTGGCAGCGGTCCAAGTTCCTTGGAACAGGACGTCACAGAG
GGTGAGAATCCCGTACGTGGTCGCTAGCCTTTACCGTGTAAAGCCCCTTCGACGAGTCGAGT
TGTTTGGGAATGCAGCTCTAAATGGGAGGTAAATTTCTTCTAAAGCTAAATACTGGCCAGAG
ACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGAGAGTTAAAA
AGCACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATCCG
GGTTTTTACCCGGTGCACTCTTCTATAGGCAGGCCAGCATCAGTTTGGGCGGTTGGATAAAG
GTCTCTGTCACGTACCTCCTCTCGGGGAGAACTTATAGGGGAGACGTAATGCAACCAGCCTG
GACTGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAA

‘EUSTENIE SX0 0 VAl CONSHE SU=IT CES 173399 8] SOOI TI0S0NTel IV JEie,_DETiEr Sequence o
Boeremia exiqua var. exigua strain CBS 534.75 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982%

Bosremia exigua var. gilvescens strain CBS 761.70 Iarge subunit ribosomal RNA gene, partial ssquence 994 994 100% 00 9982%

Boeremia exiqua var. exigua strain CBS 476.69 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982%

Boeremia exiqua var. exigua strain CBS 596.67 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982%

Ascochyta lamiorum strain CBS 462 67 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982%

Bosremia foveata strain CBS 34167 large subunit ribosomal RNA gens._partial sequence 994 994 100% 00 9982%

Bosremia foveata strain CBS 530 66 large subunit ribosomal RNA gens._partial sequence 994 994 100% 0.0 99.82% MHS70527.1
Bosremia exigua var. exigua strain CBS 525 66 Iarge subunit ribosomal RNA gene, partial sequencs 994 994 100% 0.0 99.82% MHS705221
Bosremia exigua var. exigua strain CBS 372 61 Iarge subunit ribosomal RNA gene, partial sequencs 994 994 100% 00 9982% MHE69661.1
Bosremia exigua var exigua strain CBS 114 56 large subunit ribosomal RNA gene._partial sequsnce 994 994 100% 00 9982% MHE69068 1
Bosremia foveata strain CBS 155 45 large subunit ribosomal RNA gene._partial sequence 994 994 100% 00 9982%

Bosremia exigua var exigua strain CBSA13 36 large subunit ribosomal RNA gens._partial sequence 994 994 100% 00 9982% MHE672351
Boeremia exigua var linicola strain CBS 113 28 large subunit nbosomal RNA gene, partial sequence: 994 994 100% 0.0 99 BZ"%
Ascochyta abelmoschi strain CBS 107.21 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982% Bt
Boeremia exigua isolate Ph.ex 001NY 17 large subunit ribssomal RNA gene, partial sequence 994 994 100% 00 9982% MK510717.1
Boeremia exigua isolate JAC12716 large subunit ribosomal RNA gene, partial sequence 994 994 100% 0.0 9982% MK4314631
Boeremia exigua voucher MF-32.39 1 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982% MHE516081
Boeremia exigua voucher MF-32 19 large subunit ribosomal RNA gene._partial sequence 994 994 100% 00 9982% MHE516061
Boeremia exigua voucher MF-17.93.1 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982%

Boeremia exigua voucher MF-17.75 large subunit rihosomal RNA gene._partial sequence 994 994 100% 00 9982% MHE516031
Boeremia exigua voucher MF-17.74 large subunit rihosomal RNA gene._partial sequence 994 994 100% 00 9982% MHE516021
Boeremia exigua voucher MF-17.35 1 large subunit ribosomal RNA gene, partial sequence 994 994 100% 00 9982% MHE51601.1

Boeremia exioua voucher MF-32.74 larne subunit riosomal RNA aene. partial seouence LRI (=) Questions|comi
wncbinlm.nih gownudleotide/MH867235.12report=genbankEog$=nuctiop&blast rank= 19&RID=ITSAOMUS014

ITS-22-Peyronellaea prosopidis
CAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCTAGAGTTGTAGGCTTTGCCTGCT
ATCTCTTACCCATGTCTTTTGAGTACCTTCGTTTCCTCGGCGGGTCCGCCCGCCGATTGGACA
ATTTAAACCATTTGCAGTTGCAATCAGCGTCTGAAAAAACTTAATAGTTACAACTTTCAACA
ACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAGTGTGAATT
GCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCATGGGG
CATGCCTGTTCGAGCGTCATTTGTACCTTCAAGCTCTGCTTGGTGTTGGGTGTTTGTCTCGCC
TCTGCGCGTAGACTCGCCTCAAAACAATTGGCAGCCGGCGTATTGATTTCGGAGCGCAGTAC
ATCTCGCGCTTTGCACTCATAACGACGACGTCCAAAAGTACATTTTTACACTCTGACCT

DUV S SUET HES 22 VA SITEI SUDUTITIDOSONTEr RINA JENE, Dl liEr Sequence, ENal TansCIDey SIECcer 1, 555 IDUSOIEr RKNF YT, SIu ienar g 1411

Didymella sp_sirain HFS3-2-MA small subunit ribosomal RNA gene, partial sequence; intemal transcribed spacer 1.5 885 ribosomal RNA gene, and internal transcribed< 909 909 100% 00 99.80% MK7937101

Didymella sp_sirain HES1-2-MA small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed ¢ 909 909 100% 00 99.80% MK793709 1

Didymella sp_sirain HES2-1 1-MA small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 88 ribosomal RNA gene, and internal transcribec 909 909 100% 00 99.80%

Didymella sp_sirain HES2-10 1-MA small subunit ibosomal RNA gene, partial sequence; internal transcribed spacer 1, 5 88 ribosomal RNA gene, and internal transcribe 909 909 100% 00 99.80%

Didymellaceae sp_isolate G926 small subunit rihosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 83 ribosomal RNA gene,_complete sequence;z 909 909 100% 00 99.80% MK2478201

Didymellaceae sp_isolate A428 small subunit ribosomal RNA gene, partial sequence; interal franscribed spacer 1 and 5 88 ribosomal RNA gene,_complete sequence;a 909 909  100% 00 99.80% MK2473961

Didymella sp_isolate A407 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5 8S ribosomal RNA gene_complete sequence; andin 909 909 100% 00 99.80% MK247297 1

Drosopidis strain BBS 136550 small subunit ribosomal RNA gene, partial sequence: intemnal transcribed spacer 1, 5.8 ribosomal RNA gene_andintenali 909 909 100% 0.0 99.80% MH866004.1
Didymella pomorum strain CBS 388 80 small subunit ribosomal RNA gene. partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene,_and internal transc 909 909 100% 0.0  99.80% _MHAA157
Show report for MH

Didymella pomorum strain CBS 115 67 small subunit ribosomal RNA gene, partial sequence: intemal transcribed spacer 1, 5 8S rihosomal RNA gene_and intemal fransc 909 909 100% 00 99.80%

austrina strain CBS 20568 small subunit ribosomal RNA gene, parfial sequence: internal franscribed spacer 1, 5 85 ribosomal RNA gene, and internal fransc 909 909 100% 00 99.80%

Didymella pomorum strain CBS 354.52 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1. 5.8S ribosomal RNA gene, and internal transc 909 909  100% 0.0 99.80%

Didymella pomorum isolate NIHHS443 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transeribed spa 909 909 100% 00  99.80%

Aspergillus niger strain SCO7 small subunit ibosomal RNA gene, partial sequence; intemnal transcribed spacer 1,5 8S ribosomal RNA gene, and internal transcribed span 909 909 100% 0.0  99.80%  KY977437.1

Phoma sp. isolate 51b 18S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5 8 ribosomal RNA gene, and internal transcribed spacer 2, complete. 909 903 100% 00 99.80% KI989562.1

Aspergillus niger strain SH2KPN internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene,_complete sequence; and intemal transcribed spacer 2_patia 909 903  100% 00 99.80% KI963790.1

Payroneliaea glomerata strain 014 18S ribosomal RNA gene_partial sequence; intemal transcribed spacer 1, 5.8 ribosomal RNA gene, and intemal transeribed spacer. 909 903 100% 00  99.80% KI946777.1

sp. UNEX FECRGA 2012E684 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene. and internal transcrive: 903 909 100% 0.0 99.80% KP698371.1

Uncuttured endophytic fungus clone 40-15-09 18S ribosomal RNA gene, partial sequence; infernal transcribed spacer 1, 5.8S ribosomal RNA gene, and intemal transcrit 909 909 100% 0.0 99.80% EF505848.1

Uncuftured soil fungus clone 133-25 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1. 5.8 ribosomal RNA gene, and internal transcribed space 909 909 100% 0.0 99.80% DQ420084.1

Uncuttured soil fungus clone 115-50 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene. and internal transcrived spacel 909 909 100% 0.0 99.80% DQ420968.1

Uncultured soil fungus clone 137-30 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.8S ribosomal RNA gene. and internal transcribed space 909 909 _100% 0.0 99.80% DQ420933.1
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LSU-22-Peyronellaea prosopidis
ACGGCGAGTGAGCGGCAACAGCTCAATTTGAAATCTGGCGTCTTCGGCGTCCGAGTTGTAAT
TTGCAGAGGGCGCTTTGGCATTGGCAGCGGTCCAAGTTCCTTGGAACAGGACGTCACAGAG
GGTGAGAATCCCGTACGTGGTCGCTAGCCTTTACCGTGTAAAGCCCCTTCGACGAGTCGAGT
TGTTTGGGAATGCAGCTCTAATGGGAGGTAAATTTCTTCTAAAGCTAAATACTGGCCAGAGA
CCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAAAGGAGTTAAAAAG
CACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCCTGTAGTTGCTCATCCGGG
TTTCTACCCGGTGCACTCTTCTATAGGCAGGCCAGCATCAGTTTGGGCGGTTGGATAAAGGT
CTCTGTCATGTACCTCTCTTCGGGGAGAACTTATAGGGGAGACGACATGCAACCAGCCTGGA
CTGAGGTCCGCGCATCTGCTAGGATGCTGGCGTAATGGCTGTAAGCGGCC

Select: All None Selected:0

T Alignments o
TR Seare Score | Cover vaue laant | AcEESSon
Ascochyta rabiei isolate Asco 2 woucher BPI:123 large subunit ribosomal RNA gene._partial sequence 989 989 99% 0.0 99.45% KY3478151
Didymella calidophila strain CG7 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MK032762.1
Didymella coffeae-arabicae voucher C4614 large subunit risosomal RNA gene, pariial sequence 987 987 100% 0.0 99.27% NMK348029.1
Didymella coffeae-arabicae voucher C456 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MK348024.1
Peyronellaea prosopidis strain GBS 136550 large subunil ribosomal RNA gene, pariial sequence 987 987 100% 0.0 99.27% MH877632.1
Didymella musae strain CBS 127783 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MHE76214.1
Didymella glomerata strain CBS 126182 large subunit ribosomal RNA gene, pariial sequence 987 987 100% 0.0 99.27% MH875462.1
Didymelia pedeiae sirain GBS 124517 large subunit ribosomal RNA gene,_partial sequence 987 987 100% 0.0 99.27% MHE749031
Didymella pomerum strain CBS 285.76 large suburit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MHE72748.1
Readeriella callista strain GBS 279 72 large subunit ribosomal RNA gene, partial sequence 987 987 100% 00 99.27%
Didymella musae strain CBS 463.69 large subunit ribosomal RMA gene. partial sequence 987 987 100% 0.0 99.27% N
Didymella pomorum strain CBS 539,66 large suburit ribosomal RNA oene, partial sequence 987 987 100% 00 99.27%
austrina sirain CBS 205.66 large subunit ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MHB70416.1
Didymella pomorum sirain CBS 354,52 large subunit rinosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MH863616.1
Didymella pomorum strain MFLUCC 17-1158 28S ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MG212608.1
Didymelia pomorum strain MFLUCC 17-1121 28S ribosomal RMA gene, partial sequence 987 987 100% 0.0 99.27% MG812607.1
Didymelia pomorum strain MFLUCC 17-1112 28S ribosomal RNA gene, partial sequence 987 987 100% 0.0 99.27% MG312606.1
Didymella sinensis voucher MF-32.66 large subunit ribosomal RMA gene, partial sequence 987 987 100% 0.0 99.27% MHG51619.1
Didymelia cf. pomorum voucher MF-32 67 large subunit ribosomal RNA gene _partial sequence 987 987 100% 0.0__99.27% MHG516131

Didymella ¢f. pomorum voucher MF-32.220.3 large subunit ribosomal RMA gene, partial sequence 987 987 100% O0.0QE) Qllutionsfmmm

LSU-25-Hypoxylon perforatum
TTTGAAATCTGGCCCTCGGGTCCGAATTGTAATTTGTAGAGGATGCTTTTGGTGCGGTGCCTT
CCGAGTTCCCTGGAACGGGACGCCAGAGAGGGTGAGAGCCCCGTACGGTTGGACACCTACC
CTATATATAGCTCCTTCGACGAGTCGAGTAGTTTGGGAATGCTGCTCTAAATGGGAGGTAAA
TTTCTTCTAAAGCTAAATACCGGCCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGA
TGAAAAGCACTTTGAAAAGAGGGTTAAATAGCACGTGAAATTGTTGAAAGGGAAGCGTTTG
TGACCAGACTTTTTCCTAGTGGATCATCCGGTGTTCTCACCGGTGCACTTCACTGGGTTTAGG
CCAGCATCGGTTTCCGGAGGGGGACAAAAGCATGGGGAATGTGGCTCTTTCGGGAGTGTTAT
AGCCCCTAGCATAATACCTCTCCTGGGGACCGAGGACCGCGCTTCGGCAAGGATGCTGGCGT
AATGGTTATCAACGACCCGT

Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o
Do R
Hypoxylon sirain MUCL 54174 large subunit ribosomal RNA gene, parfial sequence 992 992 99% 00 99.82% KY6104901
Eungal sp. voucher Robert L. Gilbertson Mycological Herbarium 1338 28S ribosomal RNA gene, partial sequence 965 965 96% 0.0 99.51% %ﬁ
Sordariomycetes sp. isolate 1T46 small subunit ribosomal RNA gene_ partial sequence: internal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal franscribeds 911 911 91% 0.0 99.80% K
Hypoxylon rubi 1 isolate FL1170 internal ibed spacer 1, partial sequence; 5.89 ribosomal RNA gene and internal franscribed spacer 2. complete sequence:a 898 898  92% 0.0 99.00% JQ760786.1
tes sp. isolate 1779 internal spacer 1, partial sequence; 58S ribosomal RNA gene and intemal transcribed spacer 2, complete sequence; and lar 887 887 89% 00 99.79% MF9430891
Hypoxylon hypomiftum sirain CBS 129037 large subunit ribosomal RNA gene, partial sequence 863 863 100% 0.0 95.40% WMHET6622.1
lon pseudefendleri MELUCC 11-0639 285 rRNA gene, partial sequence; from TYPE material 863 863 100% 0.0 95.40% NG 0505771
rlon pseudefendleri voucher MFLUCC 11-0639 285 ribosomal RNA gene, partial sequence 863 863 100% 0.0 95.40% KUBE31441
r jon minutellum strain CBS 336.70 large subunit ribosomal RNA gene, partial sequence 848 848 100% 00 9486% WMHET14521
Hypoxylon hypomiltum strain CBS 129038 large subunit ribosomal RNA gene, partial sequence 841 841 100% 00 9467% MHETE6231
Hypoxylon hypomittum strain CBS 129033 large subunit ribosomal RNA gene, partial sequence 841 841 100% 00 9467% WMHET66211
Hypoxylon hypomiltum strain MUCL 51845 large subunit ribosomal RNA gene, partial sequence 841 841 100% 00 9467% KYE104491
Hypoiylon howeanum strain CBS 142.73 large subunit ibosomal RNA gene, partial sequence 835 835 100% 0.0 94.49% WMHET78320.1
Hypoxylon trugodes strain MUCL 54794 large subunit ribosomal RNA gene, parfial sequence 835 835 100% 00 9450% KY6104931
Hypoiylon sp. 5229 28S ribosomal RNA gene, parfial sequence 835 835 100% 0.0 94.50% JQO862639.1
Hypoxylon monticulesum voucher GZ AT-M050 28S large subunit ribosomal RNA gene, partial sequence 835 835 100% 00
" L i o o o Seo ey
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