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Prensipte, Sanger ve yeni nesil dizileme (NGS)
teknolojilerinin arkasindaki kavramlar benzerdir. Hem NGS
hem de Sanger dizilemesinde (dideoksi veya kapiler
elektroforez dizilemesi olarak da bilinir), DNA polimeraz
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* % 99'un Uzerinde dogruluk oraniyla Sanger dizileme yontemi, temel ve klinik
arastirma uygulamalari icin “altin standart” olmaya devam etmektedir.

e Sanger dizileme 1975 yilinda tanitilmasindan bu yana, yalnizca daha yeni ve
otomatik yaklasimlarin temelini olusturmakla kalmaz, ayni zamanda dizi
dogrulama, testleme ve bircok filogenetik analizde en yaygin dizileme
yvaklasimi olmaya devam etmektedir.

e Sanger yontemi, bir seferde bir DNA parcasinin dizilenmesine izin verir. Bu
nedenle, yeni nesil ve Sanger arasinda secim yapmak s6z konusu oldugunda,
ornek sayisi birincil ayirt edici faktor olmaya devam etmektedir.

* Cok sayida genin (orn. 100'den fazla gen hedefi) sekanslanmasinda NGS hem
maliyet hem de geri ddénus suresi acisindan avantajli olacaktir.



Sanger dizileme ve NGS karsilastirmasi
I e

Sanger dizilimi, ilgilenilen bir geni sorgular. Hedefli NGS, ylizlerce ila binlerce geni es zamanl olarak dizilemede kullanilir
Faydalarl Disuk hedef sayisiicin hizli ve uygun maliyetli Daha yliksek hassasiyet icin daha yiiksek sekanslama derinligi (%1'e kadar)

Yerlesik is akigi Daha yuksek kesif glici

Basit veri analizi Daha yuksek mutasyon ¢ozunarligi

Daha uzun okumalar (500-700 bps) Ayni DNA miktari ile daha fazla veri Uretilir

Daha yiiksek verim
20'den fazla hedef igin maliyet etkin degil Duslik hedef sayisi (1-20 hedef) icin pahalh

Disuk hedef sayisi icin zaman alici (1-20 hedef)

Kisa okumalar (150-300 bps)
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Sanger dizilemenin asamalari
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Orneklerin Muhafazasi

olabilmesi igin uzun, bozulmamis
amplikon (hedef, sablon) DNA
iplikgiklerine ihtiyag vardir.

DNA'nin veya RNA'nIn

Cok sayida yayin ve ticari Grlin ekstraksiyonu ve cDNA'ya
el kitapciklari doku tiplerinde donustirilmesi, dizi analizi icin
ylksek kaliteli DNA ve RNA ’ zorunlu olan yiksek kaliteli
ekstraksiyon protokolleri DNA sablonunun

sunmaktadir. saglanmasinda kritik 6neme

sahiptir.

Bu nedenle, slire¢ boyunca
w ornegin uygun muhafazasi,
Ozellikle bozulmaya daha \
yatkin olan RNA hedefleri igin bOZUImkiTJiEggr\:levaA nin
kacinilmalidir. .
ekstraksiyonunu
hedeflemelidir.

Ornekleri saklama siiresi ve

Curimdas veya asliri sicaga maruz sicakligi, geri kazanilabilecek
kalmis materyallerinden veya DNA ve RNA'nin stabilitesi ve
NA'lari bozar. kalitesi tGizerinde 6nemli bir

etkiye sahiptir.



Benzer sekilde, primer tasarimi sekans analizi icin Uretilen hedefin (DNA veya
cDNA amplikonu) kalitesini ve miktarini onemli élctde etkileyecegini akilda
tutmak dnemlidir.

NCBI, https://www.ncbi.nlm.nih.gov/tools/primer-blast/;
IDT, idtdna.com;

Primer3, http://bioinfo.ut.ee/primer3-0.4.0/;

Primer3plus, http://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi/) ve

Geneious, https://geneious.com;
DNASTAR, https://dnastar.com;

CLC Main Workbench, https:



https://www.qiagenbioinformatics.com/products/clc-main-workbench/

PCR ve amplikon kalitesi

Sanger sekanslama icin gonderilen hedef DNA genellikle PCR veya rtPCR ile elde
edilen bir amplikondur.

Optimum sekanslama sonuglari icin, hedef, jel elektroforez prosediiri ile
dogrulandigi lizere tek bir tirlin veya bant sergilemelidir.

Homojen bir Grlinu gosteren tek bir “bant” mevcutsa, amplikon saflastirilabilir ve
sekanslama icin kullanilabilir.

Birden fazla Grunin olustugu PCR reaksiyonlari igin, dncelikle ilgilenilen benzersiz
bant izole edilmelidir.

ilgili tek bandi izole etmek icin cesitli jel saflastirma yéntemleri mevcuttur.

Cogu durumda, belirli bir primer cifti kullanilarak PCR reaksiyonunun tekrarlanmasi
sorunu ¢ozecektir.

Orijinal sablon konsantrasyonu ¢cok disilik oldugunda, seyreltilmis multipleks PCR
amplikonlarindan tek hedefin yeniden cogaltiimasi genellikle dizileme icin istenen
konsantrasyonu saglayabilir.

A migration



Amplikonlarin saflastirilmasi

Sekans analizinden 6nce, 'leri,
ortadan kaldirmak icin DNA veya cDNA ampllkonunun saflastiriimasi yapllmalldlr

Bu PCR Urinu saflastirma adimi igin , kolon bazl ve dahil
olmak Uzere ¢cok sayida secenek mevcuttur ve bunlarin timu ticari olarak mevcuttur.

Wash

Temizleme kitleri bir cok ticari sirket tarafinda sunulmaktadir.
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NA'nin miktar tayini ve safligi tipik olarak spektrofotometrik analiz veya ultraviyole floresan etiketleme
ile degerlendirilir.

Spektrofotometrik ekipman (6rn. NanoDrop; Thermo Fisher Scientific, Wilmington, DE)

veya bir indikator boyanin interkalasyonuna dayanan florometreler (6rn. Qubit; Thermo Fisher
Scientific) yaygin olarak mevcuttur.

@IJ_ItIEﬁy(]ilyole dalga boyundaki 1sigin (260 nm) absorpsiyonu dogrudan ornekteki NA konsantrasyonuyla
iliskilidir.
Saflik degerlendirmeleri ayrica kontamine edici proteinlerin varligini tespit etmek igin de kullanilr.

ProteLrllIer, Ozellikle de aromatik amino asitler tarafindan en yiksek 15tk emilimi 280 nm dalga boyunda
gerceklesir;

numunenin 260 nm/280 nm absorbans oraninin hesaplanmasi sekanslama hedefinin safligini
saglayacaktir.

DNA numuneleri igin 1,8 veya lzeri bir oranin optimum oldugu énerilmektedir.

Orneklerde hesaplanan diisiik oranlar, ekstraksiyon isleminden sonra kalan artik proteinin veya optimum
olmaya NA konsantrasyonunun bir gostergesidir.

260 nm/280 nm oraninin hesaplanmasi bir protein ¢ozeltisindeki NA kontaminasyonunu blﬁmek icin
degerli bir yaklasim olsa da, bu yaklasimin NA ¢ozeltilerindeki protein kontaminasyonunu dlgmek igin
yeterince hassas olmadigi unutulmamalidir.

Ayrica karbonhidratlar, fenol, guanidin ve glikojen gibi diger kontaminantlari kontrol etmek icin 230 nm
dalga boyunda oél¢ctiimler yapilmasi 6nerilmektedir.

260 nm/230 nm orani hesaplamalariicin en uygun degerler 2,0-2,2'dir.



Sekans PCR'I : kullandiginiz kitin el kitabina bakiniz

Sekans PCR Urinin temizlenmesi

Sekans cihazina yiklenmesi
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Calistigimiz organizmayi tanimamiz lazim
Virasler

Bir virtisiin genomu, tek sarmalli (ss) veya cift sarmalli (ds),
dogrusal veya dairesel olabilen DNA veya RNA'dan
olusabilir.

Genomun tamami ya bir niikleik asit molekilini (tek
parcall genom) ya da birkac nikleik asit segmentini (cok
parcali genom) kaplayabilir.

RNA Viris Genomlari
Tum virdslerin %70'ini olusturan RNA virlsleri genom yapisi
bakimindan oldukca cesitlilik gostermektedir.

RNA replikasyonunda yer alan enzimlerin hata orani
nedeniyle, bu virtsler genellikle DNA virlislerinden ¢ok daha
yuksek mutasyon oranlari gosterir. 10-4'lik mutasyon
oranlari, yeni konakgilara biyik bir uyum yetenegi gosteren
virls varyantlarinin strekli olarak Gretilmesine yol agmaktadir.



Virts genomlarinin sanger dizileme yontemi dizilenmesi
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ARTICLEINFO

ABSTRACT

Keywords:

Morus nigra
Tdaeovirus

BMV-1

Mulberry diseases
Seed Transmission

A virus-like disease with symptoms including mosaic structure, deformation, vein clearing and necrosis on the
leaves and deformation, crumbling, and scab on the fruits was detected in black mulberry trees (Morus nigra L.) in
Kayseri provinee of Turkey. A novel positive single-stranded RMNA virus with a bipartite genome and the mulberry
badnavirus 1 (MBWV-1) were detected in the black mulberry trees by high throughput sequencing and bio-
informatic analyses. The novel virus RNAL (5,796,7 nt) encodes a polyprotein (1,808 aa, 204.31 kDa) with three
conserved domains, [MTR (aa 294-705), Hel (aa 971-1,226) and RdRp (aa 1,348-1,788)], whereas RNAZ
(2,243 nt) encodes two putative proteins, MP (374 aa, 4098 kDa), and CP (272 aa, 30.59 kDa), separated by an
intergenic region of 97 nt. The highest amino acids identities were 70, 57 and 70 % with raspberry bushy dwarf
vims (RBDWV) for ORF1, MP and CP genes, respectively. The genome organization and phylogenetic analyses
suggested that the novel virus is likely a putative new member of the genus Idasovirus and it has been tentatively
named black mulberry idasovirus (BMIV). Virus survey showed both the BMIV and MBV-1 are likely prevalent in
the region. Seven complete (six Turkish and one Iranian) and 41 parial genome sequences of the BMIV isolates
revealed moderate genetic diversity (0.033 £+ 0.001 %, 0.020 + 0.002 % and 0.016 + 0.002 % for RNA1, RNAZ,
and partial genomes, respectively). Both the BMIV and MBV-1 were detected in all tested pollens (n = 24, 100
%), in seed-borne balck mulberry saplings (n = 96, 100 %).This situation clearly revealed the potental spread
risk of both viruses in black mulberry plantations and the necessity of taking precautions.

1. Introduction

number 2n = 308, the highest number recorded for any known species
(Basavaiah et al., 1990). Black mulberry is a long-living tree crop (Orwa

The genus Mors comprises 10-16 species of deciduous trees et al, 2004). In the 1930s, the oldest tree growing in England, UK, was




Eksi karadut meyveleri
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5-10 arasi antik agac oldugu bolgeler
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3-5 agacg ile kurulu yeni kapama bahceler ® 1-5arasi antik agac

Turkiye’'nin eksi karadut yogunluk haritasi.




Eksi karadut agaclarinda gorilen bu hastaligin etmeni nedir?
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 Tum genom dizileme icin 6rneklerin alindigi bolgeler.



Hastalik etmenin bulunmasi ve genom analizi

* 1. Yeni nesil dizileme ile olasi etmenin belirlenmesi
e 2. Olasli viral etmenin yayginliginin belirlenmesi
* 3. Altiizolatta tim genom analizleri



1. Yeni nesil dizileme ile olasi etmenin belirlenmesi

KYS-2 numunesi icin HTS kiitiiphanesi TruSeq ile hazirlanmisti.RNA Ornek Hazirlama kiti (Illumina, ABD) ve lllumina Hiseq2500 platformu (2 x 150 nt okuma
uzunluklari) kullanilarak sekanslanmistir.

KYS-2 karadut agaci icin 150 nt uzunlugunda toplam 10.726.136 okuma elde edilmistir.

Dustk kaliteli ve yinelenen okumalar gikarildiktan sonra, 6rnek igin 5.010.248 benzersiz eslestirilmis okuma elde edilmistir.
Benzersiz okumalarin de novo montaji 250 nt lizerinde 67.948 kontig vermistir.

Genbank Virls tabani ile balast edildiginde, viral homolojilere sahip 21 kontigin varligini ortaya koymustur.

ikci”konzjtigl, RBDV'nin RNA1 ve RNA2'si ve diger bazi Idaeovirus Uyeleri ile orta derecede benzerlik gostermistir ve bu nedenle RNA1 ve RNA2 olarak
adlandirilmistir.
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RNA 1 contig (5796 nt), ortalama 4414 x kat kapsama alani ile 99.763 okumadan olusturulmustur.

RNA 2 contig (2443 nt) 147.861 okumadan ortalama 27.776 x kat kapsama alani ile olusturulmustur.

RNA1 ve RNA2 okumalari toplam RNA okumalarinin yaklasik %2,3'Gnu olusturarak genomun tamaminin kurtarilmasini

saglamistir.

Yeni virds:

RNA1 (5.796 nt), G¢ korunmus alana [MTR (aa 294-705), Hel
(2@ 971-1.226) ve RdRp (aa 1.348-1.788)] sahip bir
poliproteini (1.808 aa, 204,31 kDa) kodlarken,

RNA2 (2.243 nt) iki varsayilan proteini, MP (374 aa, 40. 98
kDa) ve CP (272 aa, 30.59 kDa), 97 nt'lik bir intergenik bolge
ile ayrilmistir.

En ylksek amino asit 6zdeslikleri ORF1, MP ve CP genleri
icin ahududu cal cicelik virasi (RBDV) ile sirasiyla %70, 57
ve 70 olarak bulunmustur.

Genom organizasyonu ve filogenetik analizler, yeni virtisin
muhtemelen Idaeovirus cinsinin varsayilan yeni bir Gyesi
oldugunu gostermis ve gecici olarak karadut idaeovirus
(black mulberry idaeovirus-BMIV) olarak adlandiriimistir.

[§])

Creer 1y 3OH

RNA2 -
[..,22 kb) 5’ —
ORF2a
ORF2b

3'0OH

Karadut agaclarinda iki parcali genoma sahip yeni bir pozitif tek
sarmalli RNA virtisu yuksek verimli dizileme ve biyoinformatik
analizlerle tespit edilmistir.



>MWO017545.1 Black mulberry idaeovirus isolate AYS4 segment RNA1, complete sequence

ATTTGCCCAACTTTTACACTTTTAGTTCCTCAAGAGAGTGACGTGTGAAAGTTTTCTCCTTGGTAAGTCTACTGCGTACGGACTTTGTTGTTTGGAGTTGTTGTGAATGTCGAGTTGTGTGGTGAACTGTAAGTCTACTACTCCGATGTCGGGTTGCTTCATGGATTGTGTGGTTTTCGAGTCCTTGGCTGGTGAGGACCGTGATAC
CTACAGTATTTGCGTGGAGCGCTTGTTTAGAGACACGGACGTTCCCCTCAGTGGGGACGCAGACTTTGACTCGTTTATCGAGGAGTCTGGTATTATGCTGTCGGGAAAAGACTTGAAGTCGTATTTTCCTGGGCATTTCCCCATTAGAGTGGTGAAAAGGATGGGTTTAATAGCTCATTTCTTACCCGGAACTGATTCTGGGCAC
GTCATTGCCGATCTCCACGATGATTGGATATTTGGTGATGCTTGGTTGGATTGCGTCGGTGGTGGTTCTGATGCTTCGAATCTTGTACTGAAACTGTAGTTTCGGTACCGCAGCAAAGGTGCTATTACGATTGCATAGCCGTTGAGTCCCTTGAAGAAGACTCTAAAGCGGTACATGCGGTTTGTTTGAGCGCCTTGAAAGAGTCT
GTGGCAACCCGAAGTACTGGTGACAGTGAGTTGGATTATGTTTTGGATTCCGCTAATGCTTTTATGAGCGGTGCTCTATTAAAGAGCTTTTTTCCCTTGCATTTTCCTGTGCGACGAATTGAATCCGTCGGCATTATATCTCATTTTTTACCTGGTACTTGTTCGGGCTCAACCGTAGGTCATCTACAAGATGATCATTTATACGGTTGC
TCCGTTTTCTCTGCTGAGTTTGACACTCGTGTCAGGGAGATTCGTGAGAGAACTTTAGTTGATTCCACCTCAGGTGTGTCTCAACTGATTAATTGTCATTTCGAGAGTGAGGTTAGAGCCTTACTGGTAGAGAATAACAATTTAATTAAAGTTCCTGTGCCTCAAAAATTGTCTGATGAAGACATGAGAATTTTGAGGGATCATTTT
CCACGTTATGAGCTCCGATTTACTCAAAATGTAGACGGTCCTCATAATATGGCAGCTGCCCATAGGTTGCTGGAAACCCACGATTTGTTAAGTGGTTTTCCGTCCGATGTCCCTATATTGGATATCGGTGGGAATTGGTATTCTCACTTTCGTTATGGAAGGTCTAATGTCCATAGTTGTTGTCCTTTGTTGGATTTACGAGATAACGA
AAGACAGACTCATCGTCTCACTATGTGTGAGACTCTAATGTCTGGTTTAAGGAGGAGGTTCGCGGCTACCATAGATGTTGACGCGAATCCCACTCGTCGAGAGCAAAACAGTATGAGAGAGTTTGCCGTCCGTTGGGCTGTAGATCCCCGTGACCTAACTCGTGCCTATAAGCGCATACAGGATGGTTCCACGGAACTATTCTGT
CACCATGCATTTGGTGAAGAGTTTATCCCGGAGTCTTCCTGGGACAAATCCGACTACTGTGCTCTGAGTGAAGTCTCCAAGCCCGCATGTGGCTTTAAAGCTAAATACGCAATTATGGTTCATTCCGGTTATGATTTACCGGTACAAAACCTTATTTGTGGAATGGTCCAGCACGAAGTAATTGAATTACGAGGTACTATGATTGCT
GACCCAGCGATGTTAGTCGCTGATGCCGGTTATATTCCTGCTTTAAAATGCCATTGGCATAAAACCAAATCTGAAATTTGGTTTGCTTTCAGAGATGATTGCACTATGGGTTACAAGCACGATTGGAATAATTACTCTAAGTACTTAACTTCTACTGTTATAAACTTTGGAAGTAATTACTTTGTCATGGAAAGAGATAAATACCGTCAT
GGTGTTTTGACCTATTCTGTAACTAAGTGTTCCGGCTTATTAAAGCAAGGGACTCATTCTCTATTCCACAATGCTTGGTTCCAAGAAATGTACGATAAGTACATAATGAAAGTTCCTCACGTTAAAGTGAAGGACTTAACCGGGGCACCAGGTTCAGTTGAATGTTCCTGGAGGAGCGTAGTAACTTCGCGCAAACTAATCGATCG
TGTGATTGAGGTTTGTTTGAGGGGCGTGAAACCGGTTTGTTTCAATAAATTGGATGAAACCACTCATATTGAAAATCTGAAGATAATTCAGAATCATTTGTTAAGCCATTCACAAACTTTAGTTTTGAATGGAGCCACCATAATACGCGAAGAAGCTATTCCCTTTAAGGATTTTTCGCCTATGTCCGTGACAATTTATTTTGAAATAT
TATTGACACGGTATAAAGAGTCTATGTCTCTTGCCTGGTTTCAATCAGGTTTCGACGTCAATTTTAAGGCGGCGAGTTGGTGGTCTTCGTTAAAAATAGTATTTTGGAAAATCTTAGGTTTTCCTGTTTGGGCTTTACAACAAGTGTTACAAACACTGTTCCCTCATAAGGTGAAGGATGAATTAGAATTCATCAAACCCGCGGTAG
AAAAAATGACTGTTCTGGAAAACGTCTTTTTAAAAGACTCTATCATGTCGACTAGTCCTACATTAAAGGATTATGACGACTCAGTTTTCTTCAACATTCTAGAGGCTATAGGTTCTAAAGAATCTGAGGAGCGGTCCGAAATTGAGAGACCGAGTCTGAACAACCTAGATATGGTTGTCAGTGAAGCCATTACCTACTGCGAGATT
GAGGTCGACCGCATAAAGAAAAAATGCGATCGTATCTTGAAAGCTTATCTAGCCACTGGTAACTGCGGCGGTTATTTGAACGACGCAGAAAACGTGGGGCTTTATGATAAGAATAAAAACTCTTGGGCTCAAAGACCCGTTGAGTTTTCCCATGAAATGGGTTGGAACGGTGAAGAATTCACCGTTTGTGATTGGAACGGCCG
CATACCTGACTTTAAAGGTAGGTATTTGGTAGTATCCGATAGTACTGCCATTATGACCAATTTAAAATTGGGAAGGAAGTACAACCACCACCGCGGAACTACGGTACCTAAGGTATTGTTAGTGGATGGGGTTACAGGATGTGGTAAAACTACAGAAATCATAAAACGTGTCAAACCTGGAATATTAATTCTCAGTGTTTGTAAGGC
CAACGTTTTGGAAATGAGAAAGAAGTTACCCACATTCGACGTTAAGGATATCAGAACCGTAGACTCTTTTCTATTGAAACCTCATACTAAGTATGAGGAGTGTTTCATAGATGAGTATGGTTTAGCTCATCCCGGATTCCTGTTATTGGCTATGCACCTTAGTGGTGCTAAGTCAGTAACTTTATTCGGTGATTCTGAACAAATACCCT
TCTGCAACAGAGTTGCTGACTTCAAATTAAATTTTGAAAGCATAGATTCATGTGATTTTCCCTATGAAAGGGAAATCAGGTCGGTTACTTATAGGTGTCCTCAGGATATAACGTTGATACTACAAAAGTTGTATAAACGAAAACCTATTCGTACTGTTTCGACCGTTGAAAAATCTATTACCATCAAATCTATCCGGAGTGAATGTGAC
ATTCCTCTCCCAAATAGCTTTGAGGGTAGCGTATTATACATATGCATGACAAAACATGATGAAAGCCTGTTAAAGTTAAGATGGGCTAAAGAAAATGTCAGTTCCGAAGTGAGAACGGTTCATGCGGCTCAAGGTTTGAGTTATCCGAATGTGGTTTACTTCCGCTTAACTCGAACGGATAATGATTTATTCACATCCAAGCGAATC
GCTTATCATCTGGTTGCTATATCCAGGCACTCTAAGTGTTTAGTTTACTGCACTACAAAACCAGAGGACACTTCAGATTTTTCACTTAGCTCCCTTCAAGGAAGCTTCAAAGTGTCAAAAGAGCTGACAAAAGAAGCTAGTAAGTCTGAAGCTTCGTTCAACGTTGTGTTTCCGGAAACTAAATCAGTTTCCGTCACTGAGGTGGG
TGAGACTTCTGCTCCTGTTAAGGAAGCAGCAGCCATTAATTACCCTACCTCTAGTGAAGCACTTTACAGTGCTACTATTCCAGAGTACGGTGTGGTACCGGAACCAAAAGGAAAAGCTACTCATAACCCAAGCAGCATTATTGCTGCCATTGAAGAATTAACTCCTGGTAACACTAGTATTGATACTGGTGCTTTGGATGAAGCGG
TGGAATTGGGTCCTATGAGTTTGGAATTGGGAAAACTCCGTTGGGATATGTCTAAAATATCACCTCGTTTGTTTGCGAATAATAAATTTGCTGTACCACATTTGCCAACCGGAGCCTTGCTTAGAAGAAATACCAGCAGCAGGCAAGTAGGTTTGGCTATCGAGAAACGCAACGCCAACGTCCTAAATAGTCAAAAACACTTTGAC
TTAGAAAAGGTTGCGTTGGACGCTGTTGACAAGTTTTTCGAACTTTTCGTGGATAAAGAAAAGTTTTCTCAACTACCTTCAGGTAAGTTGGGATCAACTGAGCAACAAATTCAGTTGTACCAGAATAAAACTGGTAATAAGGTAAATGATCCCGTCTCGTTGGCGTTAACGCCATTACAAAAATATCATCATATGATAAAAAGAGA
CGTTAAATTTGCCTTAACTGATGCCGCACAAAGTGAATACACCAAAGCGGCTACGATAACTTACCATAAACCCGAGATTACCCAAATTGCTACTGCAATATTCGGTCAATTCAAGACTCGATTATTAGCTTGCAAAAAGAAGTTGCTAAATATACCCTTGGACCATGATAATGATCTTAGTGGTTATTTGAGTACCTATCATTTGGGTA
GTGAAAATAATACTTTCACTGAAATCGATTTTTCAAAATTCGATAAGTCTCAGGGTGAGTTACACCAGCTTATTCAGGATTATATCCTAATAAGATTTGGTTGTGATCCAGAGTTTGTTGCCCTCTGGTCCACAGCGCACAGAAGTTCTTCTATTTACGACCAAAATGTCGGTATTCAGTTTAAAACTGATTTTCAAAGAAGAACTGG
AGATGCGTTTACATTTATGGGAAATTCCTTAGTGACTGCAGCTATGTTAGCTTATGTCATAAGTAAGGAAGACGAAAAGAAAATTCGTTATATTCTCATAGGAGGAGATGACTCTCTCATTTGTTCTTATGGTCCTATATCGGTCCCATTAGAACCATTGTCTGACATATTTAATATGTCCTGCAAGTTGATACAACCTGCATGCCCTTAT
TTCGCTTCCAGATACCTTATCAGGAGAGGTAGCGAAATTTTGTGCGTTCCAGACCCATACAAGTTACTTGTAAAAATGGGTAGGAAAGACATTCCTGACAATAAAGCTTCGTTAGAAGAAATTAGAACAGGATTGGCAGATAGTGCCAAATATCTTAAAGACGATGAAGTTAAAGAAAAATTGAGTATTCTTGTTCAGGCTCGCTA
TAATAAAGCGGCGCCTAGTTTATATTCGGCTTTATGTACTATACATTGGGCCTTATCTAACAACAAGAATTTTCTCAGTTTATACGATGTATCGGAAACTTCTAATGAAATTAGAAGGAATAAAAGATATACTCGGATTACTTGAAGTCTTTATTAGACTCCAAGTTTTCTTAGTAATCATTTCTATGATTACACTCATATTAATGAGTATTA
TATTGTTTAAATTATATAAACTGTCCTCTATTATCCAACTCAAAAAATGAGCTGGAGAAAGAAGTGTTCAACTATAAAGTTCTGAATGCTTCAATCAGAGGTAGAGCATCATTATGATGCAAATCTCGTTCAGGGATTT TACCCAGTAATTTACTGGGTTAACTAGCTTAAAGCTAGTGTTTGCTGAGCAAACCCC

>MW017538.1 Black mulberry idaeovirus isolate AYS4 segment RNA2, complete sequence

ATATATTTTTTCACGGTTAGATCCTTGATAACACGCGCACTCACCCTCGGCCATAGCGTGTTTGTACTCC
TTCGCGATCTTTGGTAGATCGCAAGGGCTCCAGTTTAATGGCGGCTTCGGGTTCTGCTAGGAAGAATAAG
CTGGACTGAGATTCCCCGTTAAGTCTTCCTCACAAATGAGCAACTCATACCTAGATAGGAGGGGTGTTGA
GATAACACTAGGACTGACTTAATTGATGCCGCTAAGACGGCACTCAAGGAAGATAAGCTCTTAGAGTTCA
TGAGAAACTCATTAGGAAAGATCGCACTGCGATTCACCTTAACAGGCTTTTAATAGCTGTTATCCCCGCT
ATCTTTTTGATTGCCGTAATCCGGTAGATTGCGGTTACGTATATTGCGTAAACGTAGGGTACTCAGTACC
ATTTGGGTGAAAACCGCCTTTCATTTAGATGATTCGGCGTCACCCGTATTCCTTGAGGGAACATTATCTA
TAATTCAAATAGAAAATCTTTTTCAGGTGACAACGGTGAGTTAAGGGATAATTTTTATTCCAAGGCACAC
TTAATCCTCCAGTTTCGGGTGTTCCGTTAACGGAACCTACTGTGATGGGTGATAACACCCAGAATATTGC
AGTCAGTGGTTTAATGAGTTCAGAAATTTTCTGTTCTTGTTATATTTCCTTTTAAGTAAATCAACACTGT
TAGGAAGCTGAATAGAGCACTAAAAGTGTCTGCTAATTTAAAGAAGCAAGATGCTTCTTTTAAAGCTTTC
TTAATACGTGGCTTAAAAACTTTGATAGAGAATATTGGAATAATCAATTCTCTAACCATATACCTCGCCC
GACGTTCAGAAATCCATTAAGACTATTTCTTATTGGGTTTGCTCTCCTGAGAATTCTACAAAGAAGATTC
CGTTGTTTCCATTTTATTGGAAATAAATGTAGTCGGAGGAGCTATAGCCGATAAAGGCCGTGTAGCTATC
CTGGGGTAAACAAGGTTAATTTGAGATCTATGAAGGATACTGAAGTATCAATCAGTACGCTATTGAATGA
CAGGAAATTCCCTCCGTTCTTCCCATTTGTAATGGGAAAACTTCCACTATAATTTTGACTTAATTGTCAT

TGTACACTTTGCGTTTATAAAAATATATCCTTGGTTGATTAAATTTGACCATGTTTAGGCGTTCCCAATC
ACGGTCGTGGCCTACTCCCCTGGTGAAAGGAGTACCCGCGTAGCAGTAGCTGACAATGCTTTGGCTGCTC
GTTACCTATTGTGAACCAGAGGCGGTTTTTAACTGCTGAAGGTAAGTCCATTGGTGAGTGTTATCTTTTG
ATAAATTCAAAGAGTTTAAGAAATTTTCCAAGAAAACCAATAAGTTTTCTTTGGTGAAAGCGAGCTCCTA
GTGGGGAAAGGCACGCCGGGCGACGTCACGATTAAAATTCGTGACTCGCGGTTGGAAGGTGTCTATGGCA
CGCTTCAGAACTGGATTTCGAAATTGATATTAATTTCGATGGGGTTCCCATCAAAGATGGAAAATCCCCT
TAGGAGCTGAGATACAAGCTGACTCTCATAAAGAGATGTTGAGTACCTCAGCGTTGTTACTGAATGAGGT
CTAGAAGAGATAATGTCACAGGATTCCGTTTCTCAAGCCGATACTGATAACAGTGGTTTGATGGAGGATT
GGGCGAGGAAACCCTTGGGTTGTTCATCGCCCCTCCTGCGCATTTAAAAGCTTAGCGCGAGCATTGACTT
TAAGTTTTGAGTTTTCAATGAGCAAGAAAACTATGCCCCCTTTGGTCAAGGCTCAATCAGAGCTTTATAC
TCTGAGGCTCTTAATCCCGATACGGGAGAACCTCATGCTGACAATTCTATGCCAGCCAAAGTTAAGCGCG
AAAACAATTTGAGCGTGGTTCGCCTTCTAGCAGGAAAGTTCCTGCGGAAGAGGCGGTCTTTACTCGTAAA
TCACTAAGGATGAGGATGAGATTGTAGAAATACAATTCTCAGAGTTGGTTCCGCAAAGATCGGCGGATAC
TTAGAAAAGAGCGCAGAGGTAAAAGTGGATTACCTTCTGGGAAGCCCTTATGAGACTATCAACCTTGTAT
GCGTAAAGTTTGTATCTTCAGAAGCGACGAGTCTTCGTCGTTTTATATCCGAAAGTGGGCGAATTTCCTT

TACTTGCCTGCTAGCGGGCAACTCTCACATTGTGAGAGTACCGGCCATAGGCCGGTGTTTGCTGAGCAAA CCC
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3. Alti izolatta tum genom analizleri

1) RNA izolasyonu

2) cDNA kitdphanenin olusturulmasi

3) RT-PCR

4) Elektroforez ile ampliconlarin gézlenmesi
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RT-PCR Sequence analysis

RNA1-1-F RNA1-1-F
RNA1-2116-R RNA1-2116-R
RNA1-458-F
RNA1-1016-R
RNA1-821-F
RNA1-1662-R
RNA1-1567-F
RNA1-1601-F RNA1-1611-F
RNA1-4599-R RNA1-4599-R
RNA1-2583-R
RNA1-2491-F
RNA1-3152-R
RNA1-3228-F
RNA1-3700-R
RNA1-3863-F
RNA1-4290-R
RNA1-4184-F RNA1-4184-F
RNA1-5796-R RNA1-5796-R
RNA1-4369-F
RNA1-5180-R
RNA1-5071-F
RNA2-1-F
RNA2-2243-R RNA2-2243-R
RNA2-587-F
RNA2-633-R
RNA2-1261-F
RNA2-1393-R
RNA2-1476-F
RNA2-1626-R

Sequence (5'to 3')
ATTTGCCCAACTTTTACACTTT
GAAACAAACCGGTTTCAC
TTGGATTGCGTCGGTGGTGGTTC
TCATGTCTTCATCAGACAATTT
TACGGTTGCTCCGTTTTCTCT
GGGTCAGCAATCATAGTACCTC
GGTTCATTCCGGTTATGATTT
GAATGGTCCAGCACGAAGTAA
TTGGTGTACTCACTTTGTGC
TCGAAGAAAACTGAGTCGTCA
AAAAATGACTGTTCTGGAAAACG
CCTTAACGTCGAATGTGGGTA
TAGCTCATCCCGGATTCTTG
CGTTCGAGTTAAGCGGAAGT
GAAGCTAGTAAGTCCGAAGCTTCG
ACTTGCCTGCTGCTAGTATTTCTTCT
TGGGATATGTCTAAAATATCAC
GGGGTTTGCTCAGCAAACA
CGCTGTTGACAAGTTTTTCG
AAGGGCATGCAGGTTGTATC
AGGAGGAGATGACTCCCTCA
ATATATTTTTTCACGGTTAGATCCT

GGGTTTGCTCAGCAAACACCGGC
CTGCGATTCACCTTAACAGG

CACAGCGGGGATAACAGCTA
AGTCAGTGGTTTAATGAGTTCAGA
GCTCTGATTGAGCCTTGACC
GGCTCTTAATCCCGATACGG
ACGCTCAAATTGTTTTGGGCG


https://apsjournals.apsnet.org/doi/suppl/10.1094/PHYTO-05-19-0172-R/suppl_file/PHYTO-05-19-0172-R.st1.pdf
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Tum genomlar ve yirgl parcalar (] Black mulberry idaeovirus isolate AYS4 segment RNA1, complete sequence Blackm... NA 2823523 10706 10706 100% 0.0  100.00% 5797 MWO017545.1
gen banka kaydedlldl E] Black mulberry idasovirus isolate KYS2 segment RNA1,_complete sequence Black m... NA 2823523 9801 9301 100% 0.0 97.19% 5796 MWO0175441
E] Black mulberry idaeovirus isolate NVS5 segment RNA1, complete sequence Black m... NA 2823523 9779 9779 100% 0.0 9712% 5796 MWO017546.1
D Black mulberry idaeovirus isolate ANK1 segment RNA1,_complete sequence Black m... NA 2823523 9640 9640 100% 0.0 96.69% 5796 MWO0175431
D Black mulberry idasovirus isolate ESKS segment RNA1, complete sequence Black m... NA 2823523 9518 9518 100% 0.0 96.31% 5796 MWO0175438.1
D Black mulberry idasovirus isolate IRNS segment RNA1_complete sequence Black m... NA 2823523 9513 9513 100% 0.0 96.29% 5796 MWO0175491
D Black mulberry idaeovirus isolate BLN7 segment RNA1, complete sequence Black m... NA 2823523 9476 9476 100% 0.0 96.17% 5797 MWO017547 1
D Black mulberry idaeovirus isolate 23_Cemel_1 polyprotein gene, partial cds Black m... NA 2823523 2231 2231 22% 0.0 97.83% 1293 MWO017551.1
D Black mulberry idaeovirus isolate 676_Erkilet polyprotein gene, partial cds Black m... NA 2823523 2220 2220 22% 0.0 97.68% 1293 MWO17565.1
D Black mulberry idaeovirus isolate 658_Talas polyprotein gene, partial cds Black m... NA 2823523 22156 2215 22% 0.0 97.60% 1293 MWO017560.1
D Black mulberry idaeovirus isolate 23_Erkilet polyprotein gene, partial cds Black m... NA 2823523 2215 2215 22% 0.0 97.60% 1293 MWO17552.1
D Black mulberry idaeovirus isolate 684 Gesi polyprotein gene, partial cds Black m... NA 2823523 2209 2209 22% 0.0 97.53% 1293 MW017569.1
D Black mulberry idaeovirus isolate 674_Erkilet polyprotein gene, partial cds Black m... NA 2823523 2209 2209 22% 0.0 97.53% 1293 MWO017563.1
D Black mulberry idaeovirus isolate 666_Talas polyprotein gene, partial cds Black m... NA 2823523 2209 2209 22% 0.0 97.53% 1293 MWO017562 .1
D Black mulberry idaeovirus isolate 662_Talas polyprotein gene,_partial cds Black m... NA 2823523 2209 2209 22% 0.0 97.53% 1293 MW017561.1
D Black mulberry idaeovirus isolate 681_Erkilet polyprotein gene. partial cds Black m... NA 2823523 2204 2204 22% 0.0 97.45% 1293 MWO17566.1
D Black mulberry idaeovirus isolate 24_Yilan_Dagi polyprotein gene,_partial cds Black m... NA 2823523 2204 2204 22% 0.0 97.45% 1293 MWO0175531
D Black mulberry idaeovirus isolate 695_Talas polyprotein gene. partial cds Black m... NA 2823523 2198 21938 22% 0.0 97.37% 1293 MWO017571.1
D Black mulberry idasovirus isolate 653 _Talas polyprotein gene,_partial cds Black m... NA 2823523 2198 2198 22% 0.0 97.37% 1293 MWO017558.1
D Black mulberry idasovirus isolate 20_Hacilar polyprotein gene. partial cds Black m... NA 2823523 2198 2198 22% 0.0 97.37% 1293 MWO17550.1
D Black mulberry idaeovirus isolate 694 Talas polyprotein gene, partial cds Black m... NA 2823523 2196 2196 22% 0.0 97.30% 1296 MWO17570.1
D Black mulberry idaeovirus isolate 652_Talas polyprotein gene. partial cds Black m... NA 2823523 2193 2193 22% 0.0 97.29% 1293 MWO017557 1
D Black mulberry idasovirus isolate 682_Erkilet polyprotein gene, partial cds Black m... NA 2823523 2176 2176 22% 0.0 97.06% 1293 MWO17567 1
D Black mulberry idaeovirus isolate 655_Talas polyprotein gene, partial cds Black m... NA 2823523 2176 2176 22% 0.0 97.06% 1293 MWO017559.1
D Black mulberry idaeovirus isolate 28_Mahrumlar polyprotein gene,_partial cds Black m... NA 2823523 2176 2176 22% 0.0 97.06% 1293 MWO017556.1
D Black mulberry idasovirus isolate 683_Germir polyprotein gene, partial cds Black m... NA 28623523 2170 2170 22% 0.0 96.98% 1293 MWO017568.1
E] Black mulberry idasovirus isolate 675_Erkilet polyprotein gene, partial cds Black m... NA 2823523 2170 2170 22% 0.0 96.98% 1293 MWO017564.1
E] Black mulberry idaeovirus isolate 26_Felahiye polyprotein gene, partial cds Black m... NA 2823523 2170 2170 22% 0.0 96.98% 1293 MWO017555.1
D Black mulberry idaeovirus isolate 25_Cemel_2 polyprotein gene, partial cds Black m... NA 2823523 2159 2159 22% 0.0 96.83% 1293 MWO017554 1
Raspberry bushy dwarf virus gene for non-structural polyprotein, isolate SE3. genomic RNA Raspbe... NA 12451 549 543 24%  5e-180 74.95% 5401 FRG57353.1
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ARAARRATCTATTACCATCARARATCTATTCGGAGTGRAATGTGACATTCICCC
ALALATCTATTACCATCRARAAT CTATTCGGAGTGRATGTGRACATTC
ALAGATCTATTACCATCRRAATCTATTCGGRAGTGRATGTGACATTC
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