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Sweetpotato feathery mottle virus  (SPFMV; genus Potyvirus ,
family Potyviridae ), Sweetpotato chlorotic stunt virus
(SPCSV; genus Crinivirus ; family Closteroviridae ) and
SPFMV+SPCSV Iinfected sweetpotato leaf samples

Virus strains not sequenced

Short sequence assemblers may be able to assemble vira |
SIRNAS?



De novo assembly of short reads (21-24 bp): SSAKE; VC  AKE;
Velvet

Hundreds of contigs 50-3150
Blast against database (virus seguences):
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SIRNA contigs could be further assembled into bigger
contigs

Complete coverage of genome at average sequencing dep  th
of 470x

Seqguence confirmed by Sanger: 99.8% agreement
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Too few contigs to assemble SPCSV genome de novo

Assembly using MAQ and sequenced strain as a guide co uld
assemble >95% of genome

Confirmed by Sanger sequencing
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P22 gene missing
In M2-47!
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Two pararetroviruses: Sweetpotato pakakuy virus A & B (genus
Badnavirus ; family Caulimoviridae )

One single stranded DNA virus (genus ?; family Geminiviridae )

Apparently symptomless, but can be transmitted by g rafting to indicator
host



Cassava infected with CBSV ( Ipomovirus ):
 97% genome at 153x

o« SLCMV:93% at 20x; CICuRaV: 91% at 57x + Alpha & beta
satellite ( Begomovirus )

Potato infected by PVT ( Flexivirus ):
e 98.59% genome at 32x
* Also, new cavemovirus

Nicotiana benthamiana infected with unknown potato pathogen:
* New virus related to Torradovirus



Nicotiana benthamiana infected with ?:
e New virus related to Torradovirus

Primers
2441F/7961R
2$30'%,, "I 4 2$30' -+ "!4

Tﬂ& =

e T

)(#1

| " H$ % &()* +,-.



[0 /]

1

700000

600000

Sweetpotato
SPFMV

500000

400000

300000

200000

100000

0 444lIII4444444lIII4444444--4444444____44,

450000 T

400000

cassava
CBSV

350000

300000

250000

200000 7

150000

100000

50000

21 22 23 24 21 2 23 24
[T other 184969 79269 157726 542012 [T other 210385 141223 63147 388090
[[IMastre 1744 8716 520 2756 [ ]CLV-beta 360 414 86 228
[]Badna 6561 32293 2513 13331 [ ]CLCuRaV-A 2681 3521 373 758
Mspcsv 19 6 2 0 M SLCMV-A+B 2299 1555 354 653
[HspPFmv 11757 25141 7553 1999 [T cBsv 29393 28720 3812 1285

1000009

potato
PVT

90000

80000

70000

60000

50000

40000

300000

200000

100000

21

22 23 24

[ other
I pvr

378770
9076

168806 134981 899131
629 40 67




Similar results obtained when using only 22nt siRNAs

Simulation with random subsets indicate 120.000 21- 24 nt reads
required to identify SPCSV

Only 30.000 22nt reads sufficient to recognize SPCSV
SIRNA cloning methods with less bias may improve cove rage

Bulking of samples may allow hundreds of samples to be
analyzed in single lane of lllumina

Improved extraction and sample preparation techniques needed
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Copious amounts of virus specific SIRNAs reported from
nematodes, fungi & insects:

« Will probably work

Abundant virus specific sSIRNAs not yet reported from viru S
infected mammalian cells!
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Minimum unit on lllumina GEIl = one lane = ~1200 US$ =-~18
million reads (=enough for 600 samples)

* Multiplexing is required -> 96-plex barcoded sample
preparation kit is under development by lllumina

» Bulking samples can further increase samples per lane

Automated software for assembly and analysis of seque nce
data

« Automatically sort barcodes, assemble and Blast
sequence against database and feedback report forea  ch
sample
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Generic method for detection of viruses in plants
RNA, DNA and reverse transcribing viruses
Complete genomes can be assembled

Sensitive: low titer symptomless infection & ELISA
plants

New viruses: no prior knowledge required

Most likely also applicable to invertebrate animals &
Mammals?
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