e INTERNACIONAL -

«sCENTRDO
e ¥Yd¥d ¥1 3a

Germplasm Virus Indexing: Supporting
ISO/IEC 17025 Accreditation
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Fact:

CIP is the custodian of world’s largest in vitro germplasm

Number of accessions maintained in CIP's in vitro germplasm (April 04, 2012)

Sweetpotato: 5,757 Potato: 8,557

Data provided by B. Zea



Number of accessions distributed internationally

Year

Crop 2006 | 2007 | 2008 | 2009 | 2010 | 2011 |Average

Sweetpotato| 291 939 394 632 206 899

Potato| 413 172 999 512 723 611 571

TOTAL| 704 1,096 | 1,341 | 1,122 886 1,510 | 1,131

Data provided by R. Vollmer, E. Grande and E. Rojas

Virus-free in vitro germplasm (HS2)



Viruses affecting sweetpotato

> 30 viruses




Symptoms induced by virus infection
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Symptoms induced by virus infection




Symptomless Infection
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Virus Indexing

m It combines the knowledge of the viruses with the

methodologies available for their detection (to ensure effective
safe movement of germplasm)
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Virus Indexing
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m It combines the knowledge of the viruses with the

methodologies available for their detection (to ensure effective
safe movement of germplasm)

m Guidelines from the “Safe Movement of Sweet Potato
Germplasm” (1989)

It can be revised and

modified over time
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Virus Indexing

m It combines the knowledge of the viruses with the

methodologies available for their detection (to ensure effective
safe movement of germplasm)

m Guidelines from the “Safe Movement of Sweet Potato
Germplasm” ( 1989)

m Guideline on our SP virus indexing includes:

- Observation of symptoms on SP plants

- Grafting to Ipomoea setosa

- Serological test (NCM-ELISA) from grafted plants
- Molecular test (PCR)

12
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Facts about CIP's ISO Accreditation:

. CIP awarded the ISO/IEC 17025 accreditation on February 2008 and applies
this ISO Standard for the management and distribution of CIPs germplasm.

ISO/IEC 17025

For safe and

UKAS secure germplasm

movement.

UNITED
KINGDOM
ACCREDITATION
SERVICE

Testing laboratory
No. 4229

Source: CIP’s ISO Accreditation Website
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Facts about CIP's ISO Accreditation:

. CIP awarded the ISO/IEC 17025 accreditation on February 2008 and applies
this ISO Standard for the management and distribution of CIPs germplasm.

 ISO/IEC 17025 is a worldwide Quality Standard that sets down requirements
for the competence of testing laboratory.

Management Requirements Technical Requirements
= Complaints * Accommodation and environment
= Control of records = Copy of Quality Control procedures
= Corrective and preventive actions * Germplasm Health Statement
= Document control * Handling of plant materials
« General Requirements * Measurement traceability
* |Improvement « Personnel and training
* Internal audits « Quality Control procedures
« Management review « Selection and validation of diagnostic methodology

= Mon-conforming Work

= Purchasing of services and Supplies

= Review of requests for germplasm material

= Senvice to clients

= Subcontracting

= Technical Management and Quality Manager

Source: CIP’s ISO Accreditation Website
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Facts about CIP's ISO Accreditation:

 |ISO/IEC 17025 is a worldwide Quality Standard that sets down requirements
for the technical competency of testing laboratory.

. CIP awarded the ISO accreditation on 22 February 2008 and applies this
ISO Standard the for management and distribution of CIP-HQ’s germplasm.

. With ISO accreditation, CIP gives the users of the Genebank a visible
assurance of the quality of the germplasm being distributed.

Source: CIP’s ISO Accreditation Website
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WORKFLOW 1 (WF1) : Acquisition, Post Entry Quarantine, Consevation, Pathogen Testing,
Pathogen Elimination and Distribution of materials in CIP-Genebank: Overview

Genetic
Material

Client

GADU and Curators

CIP-Genebank facilities and collaborators

Health Quarantine Unit

— Acquisition

A 4

Post Entry Quarantine

Pathogen Elimination

»

Characterization

Evaluation 11—

| Conservation

Distribution

<

<

.

Pathogen Testing

f

Only pathogen-free materia)

<

Associated Activities: Documentation, Training Records and Logistic Support

Source: CIP’s ISO Accreditation Website

In gray color: non-accredited process
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List of Pathogen Detection In-Vivo Diagnostic Methodology

1. Test Covered by the UKAS Scope of Accreditation

Methodolegy Pathogens Detected

Potato

DAS-ELISA | PVX, PVY, PLRY, PVS, APNMoV, APLY, PYW, AVB-O
MASH FYWT, FGTVd

Sweeet to

MCM-ELISA | SPREMW, SPLY, 5PVIE, SPMSY, SPMMY, SPCRY, C-8 virus, SPCSY, SPCV (former as SPCaLV), ChMY

2. Other Tests (to be incorporated into the Accreditation scope
with time)

Methodolegy Pathogens Detected

Potato 18
FCR Fhytoplasmas, Begomaoviruses transmitted by whitsfliss, PYWY

Swweet to

FCR Begomaoviruses including SPLCY, Phytoplasmas
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Sweetpotato
virus indexing
procedure

Duration: 5-6 months

In vitro ' ! PROPAGATION
plantlets % v
Growing in jiffy strips
(30 days)
Dﬁ Growing in pots
U (30-45days)
Symptoms 10—15 NODES
and
NCM-ELISA

Symptoms

Indexed plantlets
grown from the same
meristem when
distributing

of detection

O } Highpropability
GRAFTING

&

Held grafted plants for a
minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms
and
NCM-ELISA

Symptoms
i

1", High probability
v } of detection

GRAFTING
IF NEGATIVE MULTIPLY

AND DISTRIBUTE
FROM IN VITRO “A”

g 30 days
Ipomoea setosa
(3 weeks old or

15-20 cm height)

PCR is performed to
detect
begomoviruses

(since June 2009)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10

viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV). PCR is performed to detect begomoviruses.
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Sweetpotato
virus indexing
procedure

In vitro

PROPAGATION A [
plantlets 4 %
Growing in jiffy strips
(30 days)
Growing in pots
Symptoms 10—15 NODES
and
NCM-ELISA

Symptoms

2

GRAFTING

&

High probability
q
g IS } of detection

Held grafted plants for a
minimum of 30 days

Ipomoea setosa IF NEGATIVE
(3 weeks old or
15-20 cm height)
Prune and allow
regrowing
(30-45 days)
10—15 NODES AGAIN
Symptoms
and
NCM-ELISA

Symptoms

Qs High probability
} of detection

GRAFTING
30 days m—p |F NEGATIVE MULTIPLY
Ipomoea setosa AND DISTRIBUTE
(3 weeks old or FROM IN VITRO “A”
15-20 cm height)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10

viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV).PCRis performed to detect begomoviruses.
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Growing plantlets in a greenhouse
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Sweetpotato
virus indexing
procedure

e

In vitro ' [ PROPAGATION R wpm
plantlets % v %
Growing in jiffy strips
(30 days)
G% Growing in pots
U (30-45days)
Symptoms 10—15 NODES
and
NCM-ELISA

Symptoms

High probability
q
M } of detection

GRAFTING
Held grafted plants for a
minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN
Symptoms
and

Symptoms

NCM-ELISA

1", High probability
v } of detection

GRAFTING

30 days m—p  |F NEGATIVE MULTIPLY
Ipomoea setosa AND DISTRIBUTE

(3 weeks old or FROM IN VITRO “A”
15-20 cm height)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and

CMV). PCR is performed to detect begomoviruses.
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Symptoms observed in grown sweetpotato plants




Symptomless infection

e Low virus concentration in sweetpotato tissues (virus is not detected by serology from the SP plant)




Sweetpotato
virus indexing
procedure

In vitro ' ! PROPAGATION A ' !
plantlets % v %
Growing in jiffy strips
(30 days)
Dﬁ Growing in pots
U (30-45days)
Symptoms 10—15 NODES
and

NCM-ELISA

Symptoms

High probability
d
MR } of detection

GRAFTING
Held grafted plants for a
minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms
and
NCM-ELISA

Symptoms

High probability
v } of detection

GRAFTING

30 days ) |F NEGATIVE MULTIPLY
AND DISTRIBUTE

Ipomoea setosa
(3 weeks old or FROM IN VITRO “A”

15-20 cm height)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV). PCR is performed to detect begomoviruses.
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Transmission of plant viruses

. Mechanical and by contact

l l - (universal method for transmitting viruses) Swee tpotato

lll.  Vectors
Insects (aphids, whiteflies)

IV. Pollen and sexual seed

27



Ipomoea setosa

Universal indicator plant for viruses that infect sweetpotato



Wedge-grafting to I[pomoea setosa

Grafting: universal method for virus transmission




Sweetpotato
virus indexing
procedure

In vitro PROPAGATION R wpr

plantlets

Growing in jiffy strips
(30 days)
Dﬁ Growing in pots

(30-45days)

Symptoms 10—15 NODES
and

NCM-ELISA

Symptoms

0 High probability
GRAFTING N } of detection

minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms
and
NCM-ELISA

Symptoms

i

1", High probability
v } of detection

GRAFTING

- 30 days m—p |F NEGATIVE MULTIPLY
Ipomoea setosa AND DISTRIBUTE
(3 weeks old or FROM IN VITRO “A”
15-20 cm height)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and

CMV). PCR is performed to detect begomoviruses.
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Symptoms recording and NCM-ELISA test

Preventive spraying of insecticides (controlling of whiteflies and aphids)

31



Symptomsl: Vein clearing
(Potyvirus)

SPFMV <

Unknown
(Negative in NCM-ELISA)

32
SPVG



Symptoms 2: Chlorotic points

(Carlavirus)
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Symptoms 3: Vein clearing / rugosity




Symtoms 4: Vein necrosis/ necrotic points or spots

(Cavemovirus/ Solendovirus)




Symptoms 5: Chlorosis/ interveinal chlorosis/

roll up/ roll down _
(Begomovirus)




Somatic mutation

Clone CIP 401430 (Morada) showing
somatic mutation (symptom of genetic
distortion of leaves).

Indicator plant I. seotsa grafted with tissue
scion from clone CIP 401430. No symptom is
observed.
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Final indexing report: Group 26 (G-26) 2010

-

Other

Accession

Collecting PCR
Record| code [(number Labcode |number Accession name SP symptoms | £ setosa symploms Serology Results Observations

4a 2 441445  [SG-4412  |I01091 Eed Sweet Potato APROVED

I 49 | 2 | asnze [seesez [mo1smo % 10 CRU Begomo REJECTED

IL il 2 420275 [SGE47  |DLP 3311 Zapalln Cp,We, Het,Wh SPFMV SPWG REJECTED
a1 3 10208128 |SR-0130 C,RU Begomo REJECTED
52 3 189121.15 |SR-maz APROVED ( SP (Variegation) )
53 1 1891212 |SR-0193 APROVED
54 5| 189123.57 |SR-0139 APROYVED
2] 5| 18912366 |SR-0200 APROVED
] 50| 18912373 |5R-0202 APROVED
57 1 | 189151.34 |SR-0214 APROVED
a8 5 15458224 |SR-0253 APROVED
59 4 1945721 |SR-0255 APROVED
G0 421021 | G-0001 RCEIN-1 Huachano Chico APROVED
B1 421089 |G-0021 ECB IH- 21 Chunee Dias APROVED
B2 420175 |G-0263  |DLP 318 unknoem APROVED
B3 441741 [G-0242  |RCEIF- 48 CAL-257 APROVED
B4 422638 (G454 |UNPRG 25 Morada De Humra APROVED
5] 400035 [G-0805  |RCEIF-5 [AC-33-17 APROVED
bR 401493 [G-0s04  |DLP 426 Z,Cp,FU Ve Begormo, SPFMV,SPVG (REJECTED
&7 401538 [G-07es  (DLP 1340 Uakncram APROVED
G 400460  (G-0274 |DLP 1792 Blanca APROVED
B9 400480 [G-0s88  [DLP 1873 unknowm ) Begomo REJECTED
70 400165 |G-12a3 DLF 1380 unknoem APROVED / |5P (Variegation) \
71 400262 | G-14056 DPW 2588 Panlista APROVED \ |5P (Variegation) /
7 40n414 G-1762 DIP 1754 Lenmarda APROVFN
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Sweetpotato
virus indexing
procedure

In vitro ! PROPAGATION apn [
plantlets % > %
Growing in jiffy strips
(30 days)
G% Growing in pots
(30-45days)
10—15 NODES

Symptoms

N

GRAFTING

Symptoms

; High probability
W } of detection

Heldl grafted plants for a
minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms
and

Symptoms

NCM-ELISA

Qs High probability
} of detection

GRAFTING

30 days m—p  |F NEGATIVE MULTIPLY
AND DISTRIBUTE

Ipomoea setosa
(3 weeks old or FROM IN VITRO “A”

15-20 cm height)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV). PCR is performed to detect begomoviruses.

39



Serological test

NCM-ELISA test

For 10 viruses




NCM-ELISA

(A) Processing samples (B) Blocking (C) 1st antibody




Sweetpotato versus /. setosa versus serology

NCM-ELISA
()
® o 20®
¢ Qo v
9000 © o ®
O @ e
Q 9 0
e Symptomless
e Low virus concentration
N -
\/
Indicator plant + Serology (ELISA)

Reliable detection of viruses
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Sweetpotato
virus indexing
procedure

PROPAGATION

10—15 NODES

In vitro
plantlets
Growing in jiffy strips
(30 days)
Dﬁ Growing in pots
(30-45days)
Symptoms
and
NCM-ELISA

Symptoms

A

GRAFTING
Held grafted plants for a
minimum of 30 days

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

Symptoms
and
NCM-ELISA
3
5 o)
Wi }
GRAFTING 3
30 days

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

e

High propability

L/
N } of detection

1 IF NEGATIVE

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms

High probability
of detection

) |F NEGATIVE MULTIPLY

AND DISTRIBUTE
FROM IN VITRO “A”

PCR is performed to
detect
begomoviruses

(since June 2009)

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and

CMV). PCR is performed to detect begomoviruses.
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Sweetpotato vs /pomoea setosa vs PCR (begomovirus)

M 1 234 5678 9101112131415 161718 19202122 232425 (-) (+) () M

Li, R., Salih, S., and Hurtt, S. 2004. Detection of geminiviruses in sweetpotato by polymerase chain reaction. Plant Dis. 88:1347-1351.
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Sweetpotato
virus indexing
procedure

In vitro ! PROPAGATION R wpm [
plantlets % ” %
Growing in jiffy strips
(30 days)
G% Growing in pots
U (30-45days)
Symptoms 10—15 NODES
and
NCM-ELISA

Symptoms

Ol } High probability

GRAFTING of detection

Held grafted plants for a
minimum of 30 days

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

regrowing
(30-45 days)

10—15 NODES AGAIN

Symptoms
and

NCM-ELISA Symptoms

High probability
v } of detection

GRAFTING

—

IF NEGATIVE MULTIPLY
AND DISTRIBUTE
FROM IN VITRO “A”

30 days
Ipomoea setosa

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV). PCR is performed to detect begomoviruses.

PCR is performed to
detect
begomoviruses

(since June 2009)
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Sweetpotato
virus indexing
procedure

=)

I
In vitro i [ PROPAGATION

plantlets % >

Growing in jiffy strips
(30 days)

i Growing in pots
(30-45days)

v

Symptoms 10—15 NODES
and

NCM-ELISA

Symptoms

High probability

GRAFTING of detection

Held grafted plants for a
minimum of 30 days

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

Prune and allow
regrowing
(30-45 days)

10—15 NODES AGAIN
Symptoms
and
Symptoms

NCM-ELISA

High probability
of detection

GRAFTING
IF NEGATIVE MULTIPLY

AND DISTRIBUTE
FROM IN VITRO “A”

30 days

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

Indexed plantlets
grown from the same
meristem when
distributing

Indexing procedure for sweet potato viruses. NCM-ELISAis performed for 10
viruses (SPFMV, SPLV, SPVG, SPMSV, SPMMV, SPCSV, SPCFV, C-6, SPCV, and
CMV). PCRis performed to detect begomoviruses.
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Final Results of Virus Indexing (Group 25,

2009)

£
ther [Accession Collecting

3 [Record| code [number Laheode  |number Accession name SP symptoms | L setosd symptoms Serology PCR Results Observations
38 35 1 CIF 40106E SG-1477 GTR 352 Camote Morada e n REJECTED

39 36 2 |CIF 401445 SG-1524 OLF 2883 Marada APROVED

40 7 2 |CIP403380 |SiG-1558 IMIVIT 3 Blanco Especial APROVED

41 38 2 CIP 402EEE SG-1522 IMIVITI049 RUOJWC Eegomo REJECTED

42 39 13 CIP 402831 SG-15492 IMIVITIO7E C.RU Eegomo REJECTED

43 40 13 CIP 402721 SG-1604 IMIVITI216 RU Eegomo REJECTED

44 4 & |CIP40iiz0 SG-1681 GETR 1102 Camote Marads Wi Eegomo REJECTED

45 42 7 CIP 401375 SG-1622 SWE 27 Sin Weeks Owc Eegomo REJECTED

4k 43 4 CIP 402613 SG-1702 IMIVIT 217 RU Eegomo REJECTED

a7 44 3 CIP 402EEE SG-1717 IR TI02E O, Wnln SPCalW REJECTED [SPCalV[FCR)
43 45 13 CIP 402636 SG-17H IR T 1024 CIvC Eegomo REJECTED

49 45 1 CIF 403438 SG-1736 CESDAZEIENT | S6-1807 APROVED

a0 47 ] CIF 400723 SG-1730 CEMDA 20 Jacobina & RO.ONe:Ynln SPCalW Eegomo REJECTED |Virus C-3[FCR)
51 45 2 |CIP40iiz0 SG-1315 GTM 943 Camote Blaneo APROVED

52 49 5| CIP 401277 SG-1827 OLF 3893 Rojo-kinit APROVED

53 =0 1 |CIP 420565 | SiG-1362 OLF E& Eszpelma O, SPRMY,SPYG REJECTED

a4 =1 E CIP 420182 SG-1259 OLF 122 Maorado Morada APROVED

a5 52 2 CIF 420131 SG-1907 OLF 237 unk.nown Cp SPFMY,SPYG REJECTED

=15} 53 E CIP 420715 SG-1935 OLF 1312 Zapallona RO, SPFMY,SPYG Eegomo REJECTED
a7 54 E CIP 420291 SG-2029 OLF 3549 unk.nown APROVED
Lata] g5 5 |CIP 420113 SG-2154 ARE 323 Camote Papa Cp SPFMY SPYE REJECTED
a9 =15 1 CIF 420114 SG-2156 ARE 247 Camote APROVED
R0 =7 B |CIP420433  |SG-2172 ARE 425 Espelma APROVED
B 58 3 CIF 442115 SG-2283 ITA-CLE? CRUD Eegomo REJECTED
B2 59 2 CIF 443033 SG-2384 ITA-CL 243 TIS 2180 CE Eegomo REJECTED
B3 {=1] 2 CIP 442282 SG-2452 ITA-CL 377 TIS 2020 APROVED
M 4 » »hSPG-25 (Oct. 20001 / l<
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Virology Lab Info Management System
(CIPVIR)

Maintenance *  Register a Diagnostic  *»  Distribution KITS  *»  Reports ¢ Tools *  Help

HWelcome!

The "“iralogy Lab Info Management Syster' proy
services that the “irology Section' of the 'Crop Py
to the CIP staff and external clients,

The facilities are: Register the request of a diagr
F.angel, reqgister the results of diagnostics, maint
an pathogens, ete, print reparts by differents critg

We welcarne any cornments and/or suggestions.

RIUi@cqiar arg

Virology Lab Info Managernent Systern version 1,0 (2003)4+++Last software review: April, 2002+++Contack: CIP-RIU@cgiar. org

http://sol/appdb/research/Div4ICM/CIPVIR/diagnosticindicatorPlant.aspx?strYear=2011&strNumber=5

http://intranet.cip.cgiar.org/appdb/research/Div4ICM/CIPVIR/diagnosticIndicatorPlant.aspx?strYear=2011&strNumber=5

G-32B
http://sol/appdb/research/Div4ICM/CIPVIR/diagnosticNCMElisa.aspx?strYear=2011&strNumber=8

http://intranet.cip.cgiar.org/appdb/research/Div4ICM/CIPVIR/diagnosticNCMElisa.aspx?strYear=2011&strNumber=8
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Number of sweetpotato accessions indexed for viruses between years 2006 and 2011

Year Group Analyzed Positive By grafting By serology By PCR
accessions accessions (I. setosa) (NCM- ELISA) (Begomovirus)
34 232 85 81 = 43 49
2011 33 11 9 9 = 5 7
32 163 82 72 S 45 49
31 244 92 89 = 47 58
30 131 57 55 A 38 24
2010 29 220 86 86 N 44 26
28 66 2 1 = 1 0
27 243 123 122 = 103 62
2009 26 329 141 141 = 46 103
25 231 103 103 S 91 59
24 201 77 74 = 31
2008 23 72 15 10 = 15
22 272 111 111 N 43
21 197 100 100 == 9
2007 20 10 0 0 A 0
19 151 44 44 N 9 2
18 193 60 60 == 4
2006 17 65 40 40 = 32
16 318 114 112 = 21—
TOTAL 3,349 1,341 1,310 627
40%
SPFMV= 361 Begomovirus =43
SPVG=270
SPCV=72
SPCSV=52
SPCFV=35
SPLV=9
SPMSV=4
C-6=1
\SMV\: 1

L 25%

- 17%

L 29%




Country of origin of accessions which tested positively to viruses during indexing

NCM-ELISA PCR |. setosa (symptoms)

Country Potyvirus Carlavirus Crinivirus | Cavemovirus B ES Solendovirus EegEiE Cavemovi'rus/ Senis Gie
SPFMV | SPVG | SPMSV | SPCFV | C-6 SPCSV SPCV SPVCV Solendovirus

Argentina 4 9 1
Bolivia 5 1
Brazil 2 5 1 2
China 2
Colombia 1 3 7 1
Costa Rica 2 1
Cuba 1 3* 15 34 7 2
Dominican Repub. 1 8 1 64 10 1
Ecuador 3 5 1 2
Guatemala 6 5 2 9 10
Honduras 1
India 10 6 3 14 2
Jamaica 1 8 1
Japan 1 1 2 2 1 2
Sri Lanka 1
Mexico 3 1+1 2 5
Malaysia 1
Nicaragua 1
New caledonia 1 1
Nigeria 1 1 4 48
Panama 1* 5 2
Peru 135 99 2 12 5 12 50 3 4 4
Philippines 1
Papua New Guinea 44 25 1 7 8 58 3 1 6
Puerto Rico 1 1 2 1 1 1 1
Paraguay 2 2 3
Solomon Islands 2 1 1 1 4 6 1
Thailand 1 6 1
Tonga 2
Taiwan 6 3 1 2 6 3 2
Uganda 1
USA 1 1 1 3* 4 7 1
Saint Vincent 1 5
Venezuela 1 4 4 2 1
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Isolate C-9 (CIP 400851)

Dominican Republic, Sosa 30, “Chambrita” cultivar

2002

53



Phylogenetic analysis (complete genome)

100 CaMVv
100 CERV Caulimovirus
100 FMV
100 MMV
100 PVCV  }  Ppetuvirus
CmYLCV
50 PCSV _
77 p BRRV Soymovirus
100 ShCMV
CsVMV .
Lo } Cavemovirus
| SPCV
100 TVCV } Solendovirus
100 SPVCV
RTBV } Tungrovirus
ComYMV
100 ———————BSV
100
KTSV Badnavirus 54
82 CSSvV
68 Sweetpotato badnavirus B
—
0.2

J. De Souza’s Thesis

De Souza y Cuellar. 2011. Archives of Virology 156: 535-537.
Cuellar et al 2011. Journal of General Virology 92: 1233-1243.
Geering et al 2009. Archives of Virology 155: 123-131.



Geographic distribution

Based on serological and PCR test, respectively
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SPVCV O
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J. De Souza’s Thesis




Identification of begomovirus isolates M. Galvez's Thesis

San Vicente Peru-6 Peru-10
(400025) (421076) (420993)

Jamaica-12 Cuba-5 México-31
(401201) (402645) (401468)



Swepovirus phylogenetic analysis (complete genomes)

M. Galvez’s Thesis

91 SPLCV-RS2 Poa Braz!l FJ969836
100 SPLCV-RS2 Ros BraZ|_I FJ969837
SPLCV-RS2 Mac Brazil F1969835
SPLCV-RS?2 Est Brazil F1969834
SPLCV Korea FJ560719

97
sofgil— SPLCV-US AF104036
SPLCV J-Kyoto AB433788
87 SPLCV RL31 China EU253456
1o — ina EU267799

30

36

46 SPLCV Mi Japan AB433786
SPLCV-Ku Japan AB433787
SPLCV-IT AJ586885

28

SPLCV-ES BG12 EU856364
4100[- SPLCV-Es BG6 EF456744

76" SPLCV-ES BG13 EUB56366
SPLCV-RS1 Tav Brazil F1969833

70

8l

83

SPLCLaV BG30 EU839579
100 SPLCLaV BG27 EF456746
46 SPLCV-CE For Brazil F1969832
100 SPLCCaV BG7 EF456745
100 —lSPLCCaV BG25-FJ529203
SPLCCaV BG21-EU856365
S -FFA56742
CIol | — )
93— — SPGVaV-PA Bel Brazil F1969829
. JAMAICA-12
100 100 Cuba-5
100 SPLCGV AF326775
- ou Brazil F1969830
SPMaV BSB Brazil F1969831

SPLCESV BG2 FJ151200
96 —ml__I-_SPLCEsv BGS5 EF456743
SPLCESV EF456741

98

SPLCV-CN DQ512731

0.05

BCTV M24597
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New vIirus?

CIP 440962 (Papua New Guinea) CIP 420883 (Peru)




New vIirus?

CIP 401580 (Guatemala)




New virus?

#
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Outline

» Maintaining ISO accreditation
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ISO 17025

UNITED
KINGDOM
ACCREDITATION
SERVICE

Testing laboratory
No. 4229




Equipments

Digital balance

ON RESEARCH

analog pl ter/model 301

O ——— 5 S

= .

Rotatory shaker

| T and
Magnetic stirrer

Freezer



Equipment calibration

Digital balance

Refrigerator




Monitoring temperature

Manual temperature recording

Data logger with thermocouple
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15- HQU - 0304010167

INSTRUCTIVO DE USO DE AGITADCR ORBITAL DIGITAL

MARCA: THOMAS SCIENTIFIC
MODELO: 959224
CODIGOCIP: 03040101587

I——
® (E) {AyBoton standby/

Luz de indicacion standby

Flechas arriba/abajo

Poniendo operativo el equipo
1. Presionar gl boton standby (A) para mover la unidad del modo standby.

Seleccionando la velocidad de agitacion

2. Presionar la flecha arriba/abajo (B) hasta alcanzar |a velocidad deseada.

3. Presionar el botdn onioff (C) para comenzar la funcion de agitacién.

4. Ajustar la velocidad con las flechas arriba/abajo (B) sin interrumpir la agitacian.
5. Parar la funcion de agitacion presionando &l boton on/off (C).

Seleccionando el tiempo a cero (0:00) y en modo continuo (tiempo acumulado)

6. Presionar v mantener presionado el botdn on/off (D).

7. Presionar simultansamsnte ambas flechas arriba v abajo (E) para colocar &l
tiempo a cero.

8. Presionar el botdn on/off (D). La pantalla detiempo indicard el tiempo acumulado.

9. Para parar gl tiempo, presionar nuavaments gl botdn on/off (D).

Programando el tiempo

10. Presionar las flechas arribafabajo (E) hasta alcanzar el tiempo deseado.

11. Comenzar esta funcion presionando &l botén on/off (D).

12, Parainterrumpir gl ciclo de tiempo automatico antes que se complete, presionar
el botén onioff (D).

Apagando la unidad

12, Presionar el boton standby {(A) para mover la unidad al modo standby.
1of2

15- HQU - 0304010167

INSTRUCTION SHEET TO USE DIGITAL ORBITAL SHAKER

SUPPLIER: THOMAS SCIENTIFIC
MODEL: 950224
CIP CODE: 0304010167

e
® (€ {AyStEndby button/

Upldown arrows Standby indicator light

Getting ready
1. Pressthe standby button (A) to move the unit from standby mode.

Setting speed

2. Pressthe up/down arrow (B) until vou reach the desired speed.

3. Press the on/off button {C) to start the shaking function.

4. Adjust speed without interrupting shaking by using the up/down arrows (B).
5. Stop the shaking function by pressing the on/off button (C).

Setting time to zero (0:00) and continuous mode: Accumulated time

6. Press and hold the on/off button (D).

7. 5ettimeto zero by simultangously pressing both the up and the down arrows (E).
8. Press the on/off button (D). The display will indicate accumulated time.

9. Stop timer by pressing the on/off button (D) again.

Setting timed mode: Programmed time

10. Press the up/down arrows (E) until vou reach the desired time.

11. Start this function by pressing the on/off button (D).

12. To interrupt an automatic timing cvcle before it is completed, press the onioff
button (D).

Turning unit off
13. Press the standby button (A) to move the unit to standby mode.
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Temperature monitoring

34—

32 —

28 —

26 —

22 —

20 —

18 + } } } I I I I I I I I I I I
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+ 50
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” f-m-vu"'\-.l“nﬁw
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o © (<2} N [Te} fee] Lo (3] © o N0 o] i <
— — — N N N o™ — — — o~ N
August 2009 September 2009

Days

—a—Temp. (°C)
—o—RH (%)

Virus variability

Low virus concentration on the SP plants
Viruses no uniformly distributed on the SP plants
Symptom expression on grafted |. setosa plants
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Personnel: competent / trained




IQC / Uncertainty of measurement or NCM-ELISA

Samples

SPVD (sweetpotato 1)
SPVD (sweetpotato 2)
SPVD (sweetpotato 3)
SPVD (sweetpotato 4)
SPVD (sweetpotato 5)
SPVD (sweetpotato 6)
Healthy (sweetpotato)

Healthy (sweetpotato)

.

L X
»

Sap dilution
Replication 1 Replication 2

o o
» - o
o | X
® o»
o0 (2
L 1 o

Factor 1: Operator - Performance and/staff competence {Operator J. Arellano /

Samples

SPVD (sweetpotato 1)
SPVD (sweetpotato 2)
SPVD (sweetpotato 3)
SPVD (sweetpotato 4)
SPVD (swestpotato 5)
SPVD (sweetpotato 6)
Healthy (sweetpotato)

Healthy (sweetpotato)

Replication 1

Virus SPFMV)

Sap dilution

Replication 2

H]

112

g
3
a

1/800

1/200
1/400
1/800

000000 -

000000~

...... 1/100

20

€

000000~
(X XX X X Jhe
...‘..mou
20

]

Factor 1: Operator - Performance and/staff competenge (Operator M. Meza/ Virus SPFMV)

Samples

SPVD (sweetpotato 1)
SPVD (sweetpotato 2)
SPVD (sweetpotato 3)
SPVD (sweetpotato 4)
SPVD (sweetpotato 5)
SPVD (sweetpotato 6)
Healthy (sweetpotato)

Healthy (sweetpotato)

February 28, 2012

Sap dilution
Replication 1 Replication 2
EE g £ § 88

000990 -

P0200H |~
"

o0
*

000000 -

020009 |~
..
»

Factor 1: Operator - Performance and/staff competence [[Operator A. Perez/ Viryis SPFMV)

Samples

SPVD (sweetpotato 1)
SPVD (sweetpotato 2)
'SPVD (sweetpotato 3)
SPVD (sweetpotato 4)
SPVD (sweetpotato 5)
SPVD (sweetpotato 6)
Healthy (sweetpotato)
Hoalthy (sweetpotato)

Sap dilution

Replication 1

Replication 2

1/200
1/400
1/800

1200
1400
800

1

1
1

000000

0200000 ~

(T X X X X JE7Y
' ® .
k]

000000

Y R X R K JE

000000~
L
-

Factor 1: Operator - Performance and/staff competence|(Operator S. Fuentes / {irus SPFMV)
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Samples

§
:

Replication 2

IQC / Uncertainty of measurement or NCM-ELISA

February 28, 2012

SPFMV (1. nif)
SPFMV (L. nil)
Healthy (sweetpotato)
SPFMV (L. nil)
SPFMV (1. nif)

Healthy (sweetpotato)

Sap dilution

/1,600

113,200

116,400

112,800

1/25,600

@ O 1125

Diluted in sap 1/50
Diluted in buffer
Diluted in sap 1/50
Diluted in sap 1/50
Diluted in buffer

Diluted in sap 1/50

Factor 2: Sample -Virus concentration (Operator S. Fuam45f Virus SPFMV)

Samples

Replication 1

Replication 2

SPCFV (. nil)

SPCFV (1. ni) | -

Healthy (sweetpotato)

SPCFV (I nil) | ©

SPCFV (L nif)

Healthy (sweetpotato)

125

1100

g
]
-

Sap dilution
g 8 8
= € B

173,200

1/6,400

112,800

1/25,600

Diluted in sap 1/50
Diluted in buffer
Diluted in sap 1/50
Diluted in sap 1/50
Diluted in buffer

Diluted in sap 1/50

Factor 2: Sample -Virus concentration (Operator S. Fuen*ss | Virus SPCFV)
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IQC / Uncertainty of measurement or NCM-ELISA

March 05, 2012

Spotted 30 minutes after grinding Spotted 5 minutes after grinding
Sap dilution Sap dilution
Replication 1 Replication 2 Replication 1 Replication 2
cg 2888 g 888 s8R EE g PR

o) (@ @ ® 'YX 'Y 'YX
s | @ @ © Qe . oo * 000
LR Y X X 000 ¢ Y X X ( XX X
SPVD (SP4) ...QJ o..' ...’ﬁ ...‘
SPVD (SP5) ...‘ ...‘ ...'. ..0’

SPVD (SP6) e "

Factor 4: Method —|Spotted samples (with and without tissue plant)

Healthy (SP1)

Healthy (SP2
ealthy (SP2) 71




Outline

» New molecular tests (validation)

72



i Flc = i &
External primer F3 \\ \ r2 / Loop primer F-loop

New molecular test (LAMP)

LAMP: Loop-mediated isothermal AMPIification

Internal primer FIP

F3c F2c FL Flc B1 BlLc B2 B3
3 5
5 — — B = = = — g
F3 F2 FLc F1 Blc BL B2c B3c
| |
) - B2 & N .
Loop primer B-loop 2 Blc External primer B3

Internal primer BIP

F3c F2c Flc Bl B2 B3
.
7
Loop primers not shown Flc
Fic Flc Flc Bl Bz B3
3 3
|} - _3'
FsFlc,Fz F1 Q Blc B2c Bac
B1 B2 83 * Non-denatured target
p— 5 5 S — I h I . 6 OC
5 —— Fic F2 F1 Blc B2c B3 °
S c @ ¢ 52¢ B3¢ sothermal reaction at 65

Bic B2 83 » 20-60 minute reaction time

!
—

; Flc
G Blc B2c B3c

F2

F2

"?c TN 8 @
B Overcoming many of the limitations of PCR-
 Fic B based methods (cost and complexity of
- — 52 thermal cycling equipment)
F1 Blc
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Detection of LAMP products

DNA/RNA
extraction

agarosegel
electrophoresis

LAMP

colour
change/
precipitation

method development/
optimisation

non-instrumented

LW

LFD detection

real-time:
Genie

C end-point
e [ § .
multiplex
o mmm detection
o —
thd JiiE
= TIIE

xxxxxxxxx

(semi)-quantitative real-time

in the
lab

in the
field
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New technology (ClonDiag array)

Array Tube

* Mini microarray
embedded in tube

« Up to 80 features

* One step labelling

(biotin amp)

e Cheap scanner

« Manipulations in tube

CLONDIAG ©

‘ L ArrayTube (AT
i

o
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Clondiag Array Work Flow

55°C /1h

.

hybridisation
/ - - target™, i
biotin & 9 reaction
- probe!
fx £, |
Wl |
N b B
,?.] .-‘.:'_ { F»
Y W\ L
I.J '.|pr % 7 ",.'. [ '1
probe h AN, 1'%
array b
b v
i — .
7 TMB~_ precipitation
/¢ ** "\ staining
TMB,,. % '
-; * I
O i
o
~ *¥ |
@©
(@]
c
E
8
=
: K
Tetramethyl bendzidine (TMB) or o-Dianisidine

™

Washing and blocking at 20°C

N
"

Anti-biotin, HRP-linked Antibody (20°C)

4 ‘ R
e conjugation
& —HRP " reaction
4 conjugate |
|

&
Sl
s \*.

detection & analysis

N\

When using array tube

 Donotallowdry out
* Neverspin

www.clondiag.com/
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Sweetpotato Virus Array

S3

SPFMV

Plaok Area
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I\/Iultiplex PCR (under validation)

For detecting DNA viruses: SPCV, SPVCV, begomovirus

T 3T 0
%) %) 0 (%]
o o o S
4 — b —
(] (] Q S
%) n " —
. - < o
- o = o 0 < = o S
— (e} N ™ [92] — o
222 8 R ¢ & ©o o3 g r 9 & s 5 Z o
S =5 > < o M < 9 o W © © ~ s ~ o 9
T s L 3 8 8 ¥ % 8 88 92 9 ¢ g ¢ 2se
L ¢ 85 ¥ 2 5 I T FSS ¥ I YT+ od
Begomovirus —=> =) — e <o
-
SPvcV > — — - -
SPCV > - —_— -

A. Berrocal's Thesis

NFW

1 Kb Plus DNA ladder

tEHi

<-1,000 bp

<~ 650 bp

< 500 bp
< 400 bp
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Staff involved in SP virus indexing

= Segundo Fuentes )
= Jaime Arellano
= Marco Meza

' U

= Ana Pérez

= Raul Lara j
* Brenda Zea

= Juan Cruzado IVU
= Miguel Velarde

= Edwin Rojas
= D. Hiraoka <Y
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CIP’s ISO Team 2011




