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A collaborative projectA collaborative project
1.1. INRA INRA -- InstitutInstitut National de la National de la RechercheRecherche

AgronomiqueAgronomique
2.2. ARN ARN -- Association pour la Association pour la RechercheRecherche sursur les les 

NicotianNicotianééeses
3.3. InstitutInstitut dudu TabacTabac, Imperial Tobacco, Imperial Tobacco
4.4. ANITTA ANITTA -- Ass. Ass. NationaleNationale InterprofessionnelleInterprofessionnelle

et Technique et Technique dudu TabacTabac
5.5. UNISC UNISC -- UniversidadeUniversidade de Santa Cruz do de Santa Cruz do SulSul
6.6. AOB AOB -- Alliance One Alliance One BrasilBrasil
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The The samesame team team couldcould runrun
parallelparallel PVY PVY studiesstudies

nn BrazilBrazil

nn FranceFrance
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PotatoPotato virus Y (PVY) virus Y (PVY) 

nn PotyvirusPotyvirus genusgenus
•• FilamentousFilamentous flexuousflexuous particleparticle
•• 180 180 speciesspecies
•• PVY = typePVY = type--membermember

nn AphidAphid transmittedtransmitted
•• Non persistentNon persistent
•• 40 species potential vectors 40 species potential vectors 

HC-Pro P3 CI NIa NIb CPP1
3’5’

VPg ((A)A)nn

ss RNA (+) 10 Kb

100 nm100 nm
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PVY Host PlantsPVY Host Plants
Potato Tomato PepperTobacco

Petunia Black nightshade

Principally Solanaceae
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PVY in TobaccoPVY in Tobacco

nn WorldwideWorldwide distributeddistributed
•• NearlyNearly all all tobaccotobacco cropscrops

nn More More particularlyparticularly Europe, Europe, EasternEastern AsiaAsia, , alsoalso
in South in South AmericaAmerica and and SouthernSouthern AfricaAfrica

nn Important Important economiceconomic impactimpact

nn Main Main meansmeans of controlof control
•• GeneticGenetic resistanceresistance of cultivarsof cultivars

nn The The onlyonly resistanceresistance developeddeveloped : : «« vava »»
nn SomeSome strainsstrains overcomeovercome thisthis resistanceresistance,,
nn A A phenomenonphenomenon observedobserved worldwideworldwide
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Questions to Questions to answeranswer

nn WhatWhat isis the the prevalenceprevalence of PVY in of PVY in tobaccotobacco
cropscrops, , comparedcompared to to otherother virusesviruses
•• SymptomaticSymptomatic / / symptomelesssymptomeless plantsplants

nn How diverse are PVY How diverse are PVY isolatesisolates foundfound on on 
tobaccotobacco
•• WithWith regard to area of regard to area of originorigin
•• WithWith regard to the partial regard to the partial resistanceresistance (va (va vava) or ) or 

suceptibilitysuceptibility (Va (Va vava) (Va ) (Va VaVa) of cultivars) of cultivars
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A 4A 4--stepstep processprocess
1.1. Field Field surveyssurveys

•• HarvestedHarvested leavesleaves
nn FromFrom symptomaticsymptomatic or or syptomelesssyptomeless plantsplants

•• More More frequentlyfrequently symptomaticsymptomatic plantsplants
nn France, 2007, France, 2007, BrazilBrazil, 2009, 2009--10.10.

2.2. Identification of viral Identification of viral speciesspecies
•• ImmunologicalImmunological (ELISA) tests(ELISA) tests

3.3. PVY PVY isolatesisolates: virulence : virulence studystudy
•• AbilityAbility to to overcomeovercome or not or not severalseveral «« vava »»

allelesalleles –– tests in the tests in the greenhousegreenhouse..
4.4. TreatmentTreatment of of resultsresults withwith regard to regard to 

•• GeographicGeographic originsorigins
•• Resistance / Resistance / susceptibilitysusceptibility of the original host of the original host 

cultivarcultivar
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Identification of viral speciesIdentification of viral species

nn Origin of Origin of antiseraantisera
•• PVY: PVY: polyclonalpolyclonal, INRA, INRA--RennesRennes--FN3PTFN3PT
•• CMV: CMV: polyclonalpolyclonal, INRA , INRA AvignonAvignon
•• AMV: AMV: polyclonalpolyclonal, LCA, Bordeaux, France, LCA, Bordeaux, France
•• TMV: TMV: polyclonalpolyclonal, LCA, Bordeaux, France, LCA, Bordeaux, France
•• TVMV: TVMV: polyclonalpolyclonal, , SediagSediag, France, France

nn Double antibody sandwich enzyme Double antibody sandwich enzyme 
linked linked immunosorbentimmunosorbent assay (ELISA)assay (ELISA)
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ELISA tests on PVY ELISA tests on PVY isolatesisolates

nn OriginOrigin of of antibodiesantibodies
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Field Field surveysurvey, , BrazilBrazil 20092009--1010

nn 397 397 samplessamples fromfrom R & S cultivarsR & S cultivars
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0%

50%

100%

France 2007 Brazil  2009

S-, no detection
S-, some virus
S+, no detection
S+, some virus

Virus Virus detectiondetection and and symptomssymptoms

nn BrazilBrazil: a : a significantsignificant percentagepercentage of plants of plants thatthat showedshowed
symptomssymptoms werewere ELISA ELISA negativenegative for the 4 virus for the 4 virus testedtested (PVY, (PVY, 
CMV, TMV, TVMV)CMV, TMV, TVMV)

S+ symptoms
S- no symptoms
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IdentifiedIdentified viral viral speciesspecies

nn > 100 : Mixed infections > 100 : Mixed infections 
commoncommon in in bothboth countriescountries

0

50

100

150

France Brazil

%
 d

et
ec

te
d TVMV

TMV
CMV
AMV
PVY



CORESTA Congress 2012, Sapporo, AP20CORESTA Congress 2012, Sapporo, AP20 1515

ELISA tests on PVY ELISA tests on PVY isolatesisolates

nn In In southsouth of of BrazilBrazil, the , the mostmost frequentfrequent
serotypeserotype on on tobaccotobacco cannotcannot bebe assignedassigned to to 
the the classicalclassical PVYPVYOO / PVY/ PVYNN serogroupsserogroups

PVYU



CORESTA Congress 2012, Sapporo, AP20CORESTA Congress 2012, Sapporo, AP20 1616

Virulence of PVY Virulence of PVY isolatesisolates
nn SubSub--samplesample of of isolatesisolates representativerepresentative of of 

geographicgeographic originorigin and host and host resistanceresistance (Va or va)(Va or va)
•• France: 86, France: 86, BrazilBrazil :29 :29 

nn InoculatedInoculated in the in the greenhousegreenhouse on:on:
•• Susceptible standard MN944 (Va Susceptible standard MN944 (Va VaVa))
•• VAM (vaVAM (va0 0 vava00))
•• WislicaWislica: (va: (va1 1 vava11))
•• PBD6: (vaPBD6: (va2 2 vava22))

nn 4 plants of 4 plants of eacheach line + line + healthyhealthy controlcontrol
nn ResultsResults basedbased on ELISA. on ELISA. 

•• «« vava »» overcomeovercome if OD > 2*OD of if OD > 2*OD of healthyhealthy controlcontrol

OD: optical density of the signal from the ELISA procedure



CORESTA Congress 2012, Sapporo, AP20CORESTA Congress 2012, Sapporo, AP20 1717

Virulence versus original hostVirulence versus original host

Host tobacco plant from which collected

S: Va. , R: vava
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Treatment of results, BrazilTreatment of results, Brazil
nn Probability for a plant to be infected by PVY Probability for a plant to be infected by PVY 

•• smaller in smaller in vava--resistant tobacco hosts (P<0.01)resistant tobacco hosts (P<0.01)

nn Distribution of Distribution of serotypesserotypes
•• dependant on area (P<0.001)dependant on area (P<0.001)
•• PVY and YPVY and YU U isolates more frequent in Santa isolates more frequent in Santa CatarinaCatarina

West (P<0.01)West (P<0.01)
•• High % of YHigh % of YNN isolates in the northern area (PAR, SCW). isolates in the northern area (PAR, SCW). 

Connections between potato and tobacco Connections between potato and tobacco 
compartments?compartments?

nn Among the 29 isolates studied for virulence, the Among the 29 isolates studied for virulence, the 
20 20 pathotypespathotypes va0va0--11--2 are from the PVY2 are from the PVYUU groupgroup
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Treatment of results, FranceTreatment of results, France
nn Probability for a plant to be infected by Probability for a plant to be infected by 

PVY PVY 
•• smaller in smaller in vava--resistant tobacco hosts (P=0.02)resistant tobacco hosts (P=0.02)

nn Distribution of Distribution of serotypesserotypes
•• dependant on area dependant on area 
•• % of PVY% of PVYO/CO/C higher in south than in NE higher in south than in NE 

(P=0.013) and NW (P<0.01) (P=0.013) and NW (P<0.01) 
•• % of PVY% of PVYNN higher in NE (P<0.01) and higher in NE (P<0.01) and 

NW(P=0.019)  than in SouthNW(P=0.019)  than in South
nn PVYPVYU U (non O non N) was more frequent on (non O non N) was more frequent on 

““vava vava”” tobacco plants than on tobacco plants than on ““VaVa ..”” ones ones 
(P<0.01)(P<0.01)
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ConclusionsConclusions
nn PVY PVY isis the the mostmost prevalentprevalent virus on virus on 

tobaccotobacco, , bothboth in France and in France and BrazilBrazil..
nn In In southsouth of of BrazilBrazil, the , the mostmost frequentfrequent

serotypeserotype cannotcannot bebe assignedassigned to the to the 
classicalclassical PVYPVYOO / PVY/ PVYNN serogroupsserogroups

nn In In bothboth countriescountries
•• isolatesisolates fromfrom «« vava »» cultivars show a cultivars show a muchmuch

broaderbroader virulence virulence thanthan thosethose fromfrom «« VaVa »»
plants.plants.

•• «« va va vava »» plants plants lessless oftenoften infectedinfected by PVYby PVY
•• SameSame trends trends observedobserved in in differentdifferent agronomicagronomic

and and climaticclimatic contextscontexts


