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Validating small RNA sequencing and assembly to
replace classical virus indexing in root and tuber
crops
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Small RNA sequencing and assembly: a generic
virus identification method for plants
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Home Participants Sampling Data~ Samples in field TZF111
Sample Date({DD/MMMNYYYY) Age(month) Sameple Image I~ _elimage
TZ801 28/03/2012 3 IMG_0289 JFS MG_029R JIPG

Field Map Virus Map

202 28/03/2012 3 IMG_0294.JPG IMG_0296.Jr5
TZ203 28/03/2012 3 IMG_0207 JPG IMG_0300 JPG
TZ204 28/03/2012 3 IMG_0301 PG MG_0304 JPG
TZ205 28032012 3 IMG_0305.4PG IMG_0307_JPG

Field (TZF111) information

Flled No. TZF111 Field image Field Map

Sample TZ201 processng & snalyzng res. Identification of virus KFE36891 from sample TZ201
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Sweetpotato virome: 3193 viruses from

1168 samples, >15 new species

Virus

ES sPvz

ES sweet potato feathery mottie virus
0.45- ES Sweet potato mild motile virus
ES Sweet potatovirus 2
ES Sweet potatovirus
B Sweet polatovirus
S sweet chlorolic fleck virus
B sweet polato chiorotic stunt virus RNAT
B sweet patato chlorotic stuntvirus RNA2
* Sweet potato begomovirus

010-

Degenerative

* Sweet potato vein clearing virus
. . . * Sweet potato caulimo-like virus
. . ES sweet potato badnavirus A
i i : i : i | ES sweet potato badnavirus B
000~ _ull_m ]

005- =

ssDMA satelite 0.1% .

deRNA 0.03% .
viroid 0.00% ]
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Current indexing process
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Ipomoea setosa
(3 weeks old or
15-20 cm height)
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——

30 days

Ipomoea setosa
(3 weeks old or
15-20 cm height)

NCM-ELISA is performed for 10 viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV,

Held grafted plants for
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2 weeks, 48 samples

~ 30 US$/sample
Cut and purify 20-30 nt

300: :. l I band, prepare library
p 150- ; . [
EXtraCt RNA 80 - - -::::3:::‘.:3:::2{:::::::::::::::1‘
&runin4% - I

agarose gel

Library Preparation

l Send to sequencin
provider

<1 US$/sample

{k

Bio-informatics:

' V| rus Detect Vl . 0 l Seauencing by Svnthesis

~20 US$/sample
e




Small scale validation for routine detection in potato: side
by side comparison to standard virus indexing

Library ID

Sample

(CIP number)

Country

Standard Indexing

(from potato and/or indicator
plants grown in greenhouse)

SRSA4
(from in vitro potato plant
extractions)

PCR confirmation

(from in vitro potato

plant extractions)

GAF318-1
GAF318-2
GAF318-3
GAF318-4
GAF318-5
GAF318-6
GAF318-7
GAF318-8
GAF318-9
GAF318-10
GAF318-11
GAF318-12
GAF318-13
GAF318-14
GAF318-15
GAF318-16

706735
396009.258
703471
705268
700744
706851
703518
704832
703573
308328.32
398098.20
396272.12
396063.1
598198.4
304413.45
393046.7

Argentina
Peru
Peru

Ecuador
Peru
Peru

Colombia

Bolivia

Colombia
Peru
Peru
Peru
Peru
Peru
Peru
Peru

pvs?t
PLRV', Pvx"?®
PVSt23 pyT?!
pPvx>?, pvs'
pPvs?!
PLRV®, APLV"®, PvX®

Pvsh?
PLRV®

1,23 1,2

PVX™, PVS

PVX, PVA®
PVS
PLRV, PVX
PVS, PVT
PVX, PVS, PVT
PVS
PLRV, APLV, PVT

PVS
PLRV

PVX, PVS

PVX, PVA

PVS
PLRV, PVX
PVS, PVT
PVX, PVS,PVT
PVS
PLRV, APLV, PVT

PVS
PLRV

PVX, PVS




NN
Validation experiment for potato

Interlaboratory testing Sensitivity analysis
SAMPLES Sample/virus
LAB SASA 1-48 (1-48) | CIP 1-48 (49-96) | =
SASA SASA 1-24 CIP 1-24 (49-72) %
UNALM SASA 1-24 CIP 1-24 (49-72) §
CIP SASA 25-48  |CIP 25-48 (73-96)
SENASA SASA 25-48  |CIP 25-48 (73-96)

REPLICATION 2

. .. Samples: 16 8 4 2 2 2 2 2
Sources Of Var|at|0n: prOtOCOI Varlat|0ns Dilution: 1 Y i, A Yie Yy, Yoo Vs




Effect of variations in sample preparation on avarage viral
genome coverage

Sources of variation from

120

pOtatO: 100
80
60
- Same conclusion, whatever " I“ I II I I
method used (except where 0
reads were Very IOW) Overa” normal CTAB GoTaq  no Rnase out quL;S:tim miniprep  eppendorf
quite similar results. VX mPVY =PV mPVA  Avarage coverage

« CTAB seems to reduce average - o . _
] ect of variations in sample preparation on normalized
coverage, but increase o sequencing depth
sequencing depth, and average
sequence identity (sufficiently to s
make a difference?) . I I I I Ii I i I I I i I i
[ | [ [ | [ ] [ [ [ |

e Quantum prep columns can be -
re-used after washing without

o O O O O

. . normal CTAB GoTaq no Rnase out used collumn eppendorf
Cross-contamination quantum
 RNAse-Out has no effect and mPVX mPVY mPVV mpyvA  Averagenormalized depth
can be left out (:Cheaper Effect of variations in sample preparation on average identity
100 to viruses
protocol)
 GoTagqg had little effect (only
PVA) and could replace more 0
expensive phusion. II II II
. i . 80
° Quallty Of gel IS mOSt Crltlcal normal CTAB GoTaq no Rnase out used miniprep eppendorf
factor (from results other quantum
results) EPVX EPVY HPVV EPVA Avarage identity
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2.1. SRSA is established as a standard virus indexing method for sweetpotato, yam,
and cassava and protocols are available for application in other crops

Complementing Output 1.1, the certification of virus-free status in regenerated plants
will be done within one month in germplasm exchange tissue culture laboratories
through the development of SRSA technology, ensuring release of certified virus-free

plants at the end of the four month in vitro regeneration cycle.

New version of VirusDetect, including drop-down menus,  30/9/2018
automated siRNA library quality control and traffic light

classification of results and reduced hardware

requirements

Diagnostic sensitivity, specificity and accuracy determined 30/9/2018
for up to 16 different viruses in Yam and sweetpotato.

192 (4 x 48) accessions for all three crops processed by 30/9/2019
SRSA and standard indexing independently and

correlations determined

Standard operating procedures for SRSA for virus indexing 30/9/2019
in-vitro and in-vivo plants available



Effect of different protocols on library quality:

6 Protocolos con 10 ul

18000000
16000000
14000000 I
12000000 I
10000000 I I I I
8000000 B I
6000000 = I I I . l
4000000
]
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INVARNNG ANV AW AR AR A N AR N AR A WA W A N AR AR A AR A AR

W 3Punmatch (no adapter) = 3Pnull (empty) W baseN (bad sequence) short (<15 bp) M cleaned

6 Protocolos con 5ul
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Effects different protocols on read size: 10 gl RT-
reaction M-MLV 50 °C

Protocolo Normal (Trizol). 10ul

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

— 1 1) e—] 7 10 s—] 3 10

Protocolo CTAB Buffer; sin RNaseOUT, Go tag, (M-MLV)
estandar, LiCl, sin isolation de siRNA. 10ul

15 16 17 18 19 20 21 22 33 24 35 26 27 I8 29 30 31 32 33 34 35 36 37 38 39

—d 110 =421 —4 310

BO0000

400000

200000

000000

B00000

200000

350000

300000

250000

200000

150000

100000

Protocolo small RNA Collumn, sin isolation de siRNA. 10ul

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

—2 1 1) e—2 3 10— 310

Protocolo CTAB Buffer; sin RNaseOUT, Go taq, (M-MLV)
estandar, ARN total, 10ul

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

— ] 1) s—_0 10 s—_3_10
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Protocolo CTAB Buffer; sin RNaseOUT, Go taq, (M-MLV)
estandar, LiCl, isolation de siRNA, 10ul

—
=

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

—3 ] 10 — 7 1) e—3 310

Protocolo Normal (Trizol), LiCl, sin isolation de siRNA. 10ul

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

—f ] 1) e— ] 10 e—h 310




Effects different protocols on read size: 5 gl RT-
reaction Protoscript 50 °C

Protocolo Normal (Trizol). Sul

Protocolo small RNA Collumn, sin isolation de siRNA. 5ul Protocolo CTAB Buffer; sin RNaseOUT, Go taq, ProtoScrip II,
2000000 s LiCl, isolation de siRNA. 5ul
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Effect of variations in sample preparation on
avarage viral genome coverage. 10ul
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Effect of variations in sample preparation on
normalized sequencing depth. 10ul
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Effect of variations in sample preparation on
normalized sequencing depth. Sul
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CTAB MLV GoTaq



Conclusions/suggestions

e Anything works ©

 Itis not worthwhile cutting SRNA from the gel

« M-MLV/protoscript seem to have reduced template transcription compared to
superscript

» Columns show best results!

» Analysis of simulated sequencing depth on coverage and depth pending

* Include positive and negative controls in each bulk.

« Will include bulk of 48 samples for ribosomal RNA depleted total RNA to
evaluate if SIRNA is missing anything.
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