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Da Gonsalves et al 2000 APSnet) 

1940 Erstes Auftreten des Papaia RingSpot Virus (PRSV)
1950 Verzicht auf Produktion auf der Insel Oahu
1960 Verlagerung der Produktion auf Hawaii Region Puna
1980 95% der Produktion in Puna
1992 PRSV in Puna
1994 Schwere Schäden mit ca 50% der Pflanzen infiziert

8
Da Gonsalves et al 2000 APSnet) 

1991 Einbau des Virusgen für das Kapsidproteins
1994 Feldversuche
1998 Erlaubnis zur Kommerzialisierung, Samenabgabe
2000 Erste Produktion
2002 16’000 Tonnen (37% der Gesammtproduktion) 
2008 ca 24‘000 T (50%) 
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HcrVf2 codA-nptII
Transgenic plant

R-LBD Recombinase CodA-NptII fusionRB LBRs Rs

������ &��*

Integration - expression

+ DEX +�?
*�
�
%���

RECOMBINATION

Shoot induction and Negative selection 
with 5-Fluorocytosine

RB LBRs
������ &��*� �

HcrVf2  Cisgenic plant
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Shoots regenerated from transformed apple explants with kanamycin
selection
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nptII
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1
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2

7.
3
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4
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1
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2

8.
3

11
.1
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H
2O

Transgenic Lines

513 bp

856 bp

226 bp
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856 bp

HcrVf2

226 bp

CodA
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856 bp

HcrVf2

226 bp

CodA
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Pto

Pto P
rf

AvrPto

�
�@����%9%
�*

�����
������	���������������������� 

� Prf and Pto are also comprise in a cluster of genes, 6 protein kinases and a NB-ARC-LRR 
(Chang et al. 2002)

� The Pto (red and blue) and Prf (grey) are target for AvrPto (orange).
� Binding of effector to Pto results in autophosphorilation and activation of Pto. 
� Pto can now phosphorilaze Prf, which can dissociate from the complex and thus trigger 
disease resistance.

Resistance
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