
 

Gene Silencing as Strategy to Induce Grapevine Fan Leaf 
Virus (GFLV) Resistance in Grapevine Rootstocks 
 
 
 

Wingard, 1928 



 
Electron Microscopy of GFLV infected berry tissue  

1.1 Detección de la presencia de los virus RSPaV-1 y GLRaV-3 en los tejidos infectados 
de hoja y baya en la variedad Cabernet sauvignon. 

 

 

 

 

 

 

 

 

 

             Healthy Plant                                           Infected Plant 



•  It is transmited by Nematode (Xhiphinema) and cuttings & grafting  

•  Member to Nepovirus group 
  
•  Bipartite genome ssRNA  
  
•  Icosaedric particle of 30 Nm in diameter 

•  We selected a 388bp RNA sequence from CP coding region 
100 nm 

GFLV Grapevine Fanleaf Virus 
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Genomics in Grapes 



ds viral RNA seq 

Infection 

Transgen with inverted 
repeats of GFLV cDNA 
Transgen with inverted

PTGS MACHINARY TO GFLV RESISTANCE IN  

ROOTSTOCK GRAPES 
Genomics in Grapes 

Splicing 
Intermediate 



Grapevine Leafroll associated virus 2 
(GLRaV2) 15000 bp 

methyltranferase/helicase 
(1-7423) 

RNA polymerase 
(7422-8801) 

membrane 
assocaited 
(8865-9035) 

HSP70-like 
(9051-10850) 

HSP90-like 
(10777-12432) 

Coat protein 
(13084-13680) unknown

(p24
(14167-14784)

Unknown (p19) 
(13680-14165) 

coat protein 
duplicate 1 
(12344-13015) 

CLOSTEROVIRUS 

p21 beet 
 yellow 

P23 citrus 
tristeza 





110 Richter 
   (V. berlandieri x V. rupestris) 

       Ramsey (Salt Creek) 
               (V. champini) 

       Freedom 
(V. champini x 1613) 

           Harmony 
     (V. champini x 1613) 

Rupestris du Lot 
      (V. rupestris) 

        1616 Couderc 
      (V. longii x V. riparia) 

Portainjertos de vides resistentes a nemátodos y filoxera utilizados 
por la industria frutícola 

Genómica en Vides 



 
 Rootstock Transformation for GFLV Resistance 

Genomics in Grapes 

•  Construction for grape GFLV silencing  

•  Rootstock Transformation for GFLV Resistance  

Transgenic 
Rootstock 
 

Non-Transgenic 
Scion 
 

Cadavid-Labrada A., Medina C., Martinelli L., Arce-Johnson P. 2008. Vitis 1, 73-74  



Transgenic Rootstock lines Generated and Used in 
Grafting Experiments 

Lines 110R GFLV  Clones 
Copy 

12 5 
35 5 
22 5 
30 5 
60 5 
15 5 

Kanamicyn 
Resistant Lines 

 
PCR + Lines 

RT-PCR +  
Lines Selected 

Lines in 
Grafting 
Assay  

Lines under 
evaluation 

86 63 26 6 37 



200 bp 

St H2O 110R  11    12     20     35    22    30    60    15  

500 
bp 

St  H2O 110R 11    12    20     35    22    30     60    15   

Molecular Characterization of GFLV Transgenic Lines 

GPDH 

80GFLV 80 bp 

    St     C-    C+    12     35     22     30     60    15 

500 bp 

    St     C-    P      12     35     22    30    60    15 

Transgen Integration (PCR)  
Transgen Expression (RT-PCR)  

Unknown (233-1003) Movement protein (1004-2047) Capsid protein (2048-3559) 
RNA 2: 3774 kb 

200 bp 
80 bp 



Evaluation of GFLV Resistance in Grapes by Grafting 

Infected GFLV Scion 

Transgenic GFLV 
110R Rootstock Line 



1400 bp 
CP-GFLV 

Preliminary Evaluation of PTGS for GFLV in Grafting 

*Absence of GFLV CP-RNA in 
infected grapes grafting 30 dpg 

Unknown (233-1003) Movement protein (1004-2047) Coat protein (2048-3559) 
RNA 2: 3774 kb 

  St     C1    C1     C3    C3    C5     C5    C5     C5      (C-) 
Wt GFLV Infected Grapes  

(GPDH) 

1400 bp 
250 bp 

  St       H2O    (C+)    (C-)    C3/12   C3/35 C3/22   C3/30 C3/60 C3/15     St 

250 bp 
CP-GFLV 

Grafted wt GFLV / Transgenic Lines 

Lines 110R 
GFLV 

 GFLV 
Detection in Wt 

12 5/5 

35 4/5 

22 4/5 

30 0/5 

60 0/5 

15 0/5 

Patente No. 201102884 
Fecha Solicitud: 16/11/2011 





                 GFLV                   ArMV         GLRaV-1                     GLRaV-2                  GLRaV-3 

+ + + + 

Planta 
infectada con 
virus 

Evaluación: 
RT-PCR 
Sistema detección múltiple por PCR y electroforesis capilar 



Gracias por su Atención 


