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Virosis causada por PVY
- (Potato Virus Y)
Y  Potyviridae

Transmision
mediante afidos

Disminucion de la
produccion de
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Construcciones genéticas y transformacion vegetal
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Clonacion del evento resistente a PVY
pOr micropropagacion
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Plantines de papa modificados con genes de
proteina de capside del virus PVY, que lo hacen
resistente al virus
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Rusticacion de los eventos in vitro
previo a ser plantados en invernaculo
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Jaula construida bajo normativa regulatoria
para ensayos de papa PVY
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Jaula construida bajo normativa regulatoria
para ensayos de papa PVY
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Ensayo de inoculacion de virus PVY
Evaluacion a los 17 dias
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Spunta con sintomas. 17 dias de ensayo
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Eventos resistentes al virus PVY
seleccionados
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Linea SY233
Ensayos comparativos

Natural

on

Infeccl

SY233
Spunta

0/1500 infectadas
450/1500 infectadas
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Ensayos en invernadero

Localidad de Camet
SY 233
Agosto 2004
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Ensayos en invernaculo y a campo Malargue
Septiembre 2005
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Preparacion de invernaculo para siembra en Malargue
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San Juan

Idad Barreal —

Febrero 2006

Ensayos a campo Local
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Evento con flor androestéril



' TECNOPLANT

BIO-AGROTECNOLOGIA

Ensayo de 80 dlas Tamano de tuberculos



Ensayos en Malargte Invernaculo
Marzo 2006

Evento SY 233 en Invernaculo
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Ensayos en Malargte Invernaculo
Marzo 2006

Evento SY 233 en Invernaculo
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Ensayos en Malargiie Invernaculo - Campo
Marzo 2006

Crecimiento de plantas a campo bajo tlineles
3
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Dificultades causadas por los tuneles: dificultad en riego
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Malezas cercanas al cultivo. Ausencia de solanaceas
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Ensayos a campo
Villa Retiro Cordoba
Marzo 2006
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Ensayo Comparativo de Rendimiento Cordoba
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Ensayo Comparativo de Rendimiento Cordoba
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Ensayo Comparativo de Rendimiento Malargie
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Comparacion fenotipica de los tubérulos GM SY233 vs.
Spunta

2 2456789F1123456.1%

SY233
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Primeros analisis de Papa Spunta resistente a
virus PVY en Argentina

Composicion quimica

RESULTADOS OBTENIDOS

Determinaciones

Solidos Totales(g/100g)

Humedad (g/100¢

Cenizas (g/100g)

Proteina ( N x 6,25) (g/100g)

Proteina soluble (g/100g de
roteinas totales

Materia grasa (g/100g)

Grasa trans (g/100g

Fibra cruda (g/100g)

Fibra dietaria (g/100g

Hidratos de carbono (g/100g)

Dextrosa

Sacarosa

pACK! 230

Papas
Genéticamente
Modificadas

Papas
Genéticamente
Modificadas

Papas Control
(Spunta
convencional)

19,0 17,3
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0,7
2,3
87,7
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0,06
No se detecta
0,5
1,3
14,6

No se detecta No se detecta

(=] ~l|t2

n o '\']CDO
— |
ISy N
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Productores Paperos en el proyecto:

Semillas Aguado:
-Malarguie zona “papa semila”
-Tupungato zona productora

Ing. Agr. J.Cozzoli:
-San Juan zona “papa semilla”
-SE Buenos Aires zona productora

Dr. Marcelo Huarte- EEA INTA Balcarce

B Temprana
Tucuman, Salta; Jujuy, Corrientes, Misiones
Semitemprana
Bs Aires, Cordoba, Mendoza, Santa Fe,

P Apriee | Tucuman
B Semitardia
Buenos Aires, Mendoza, Rio Negro, Chubut

Tardia
Cordoba, Mendoza, Santa Fe
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ETAPAS DEL PROCESO REGULATORIO

CONABIA
1° Fase de Evaluacion ‘
CONABIA SENASA DIRECCION
2° Fase de Evaluacion NACIONAL DE
MERCADOS
AGROALIMENTARIOS
(SAGPYA)

\ 7

CERTIFICACION DE PAPA
SEMILLA

ik

COMERCIALIZACION
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Productividad

Localidad

Variedad

Produccén total
(g/plot)

Numero de
tubérculos /

Peso promedio de
los tubérculos (g)

SY 230

3426 = 899

Gt

46

Balcarce

SY 233

4225 += 376

5,4

59

Spunta

4265 *= 1497

6,5

45

SY 230

4025 x= 1281

2,9

33

Cordoba

SY 233

4010 *= 1536

2,6

35

Spunta

3040 = 1627

2,6

30

SY 230

2450 = 490

2,6

44

Malarglue

SY 233

2100 = 540

2,7

43

Spunta

2900 %= 1000

2,6

43

SY 230

8271 £ 2985

2,7

43

San Juan

SY 233

8780 £ 3088

2,9

44

Spunta

8275 £ 2323

2,6

43
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Localidad | Variedad| Gravedad | Almidon | Materia seca | Color Glicoalcaloides
aspecifica (%) de los mg en 100 g de peso fresco

Solanina Chaconina Total
Balcarce | SY230 1,066 11,0 18,0 4.5 2,40 = 6,47 * 8,87
SY233 | 1,068 | 11.3 18.6 7.5 318 8.9% & 12,12
Spunta | 1,069 | 11,6 18,8 6 1,98% 6:05 2k 8,03

: 6 - 46
Cérdoba | SY230 | 1083 | 146 20,7 8 316+ 7%0% 10,20
SY233 | 1,081 | 14,0 20,5 8 3983 7.63% 10,89
Spunta | 1,086 | 151 21,5 6,5 3.43% 9:17 & 12,60
Malargiie | SY230 | 1,057 9.1 16,5 3.5 183% 468% 6.31
Sy233 | 1,064 | 106 17,5 3 1714 55D % 7.22
Spunta | 1,063 | 10,3 17,4 3 297G 593 & 8,72

35 o7
San Juan | SY230 | 1,080 | 107 228 6 135% 507 % 6.39
Sy233 | 1081 | 11.1 22 2 6 2 P53 827 % 11.00
Spunta - - - - 2%8 /-_I- 8,‘54’fbi 11,04

075 IR
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s 2 3 0 0S de |0 DE 0
Localidad/ Proteina total | % Soluble Fat Crude Fiber Ashes Carbohydrates
Variedad (9/100g DW) proteins (9/100g DW) | (g/100g DW) | (g/100g DW) (9g/100g DW)
San Juan
SY230 2.25+0.17 68.5+ 6.8 0.45 + 0.06 0.60 + 0.00 1.22 + 0.07 19.6 £ 0.13
SY233 1.85+0.06 70.4+5.1 0.45+0.13 0.55+ 0.06 1.12+0.08 21.1+1.09
Spunta 2.42+0.61 68.3+7.6 0.48 +£0.10 0.45+ 0.06 1.23+0.23 20.8 + 2.37
Balcarce
SY230 2.32+0.10 64.3+6.9 0.42+0.10 0.65+0.17 1.09+0.10 16.6 +2.23
SY233 2.18 £0.05 61.5+11.3 0.35+£0.06 0.62 £0.10 1.15+0.05 16.8 £ 2.38
Spunta 2.25+0.19 62.1+20.1 | 0.45+0.06 0.62 + 0.05 1.11+0.17 16.6 + 3.75
Malargtie
SY230 2.25+0.37 65.8 + 3.9 0.40 + 0.00 0.58 + 0.05 1.11 +0.08 13.8+1.05
SY233 2.45 + 0.06 70.0+7.4 0.48 + 0.05 0.65+0.17 1.05+0.13 17.4+1.18
Spunta 2.50+0.14 78.1+10.0 | 0.42+0.10 0.48 £ 0.05 1.08 £ 0.03 15.6 £ 0.63
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JO génico
Solanum GM PVY vs. Solanum chacoense

Ensayo de flu
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@ 5. chacoense © 5. luberosum ssp. tuberosum cv. Spunta SY233

Fig. 5 Field trial design to assess pollen-mediated gene transfer plants. Grey dots: 8. tuberosum plants. Distar
from §. ruberosum (cv Spunta) to S chacoense. Each dot rows are indicated in meters TECNOPL ANT

corresponds to an individual plant. Black dots: § chacoense ~
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Transpenic Res
PO D DRV 1124800 | 55=4.4

ORIGINAL PAPER

Field testing, gene flow assessment and pre-commercial

studies on transgenic Solanum tuberosum spp. tuberosum
(cv. Spunta) selected for PVY resistance in Argentina

Fernando Bravo-Almonacid ¢« Valeria Rudoy - Bjorn Welin - Maria Eupenia Segretin -
Maria Cecilia Bedogni - Fablana Stalowicz - Marcelo Criseuolo « Marcela Foti -
Maximiliano Gomer - Mariana Lopes © Germdn Serino ¢ Silvia Cabral -

Cristina Dos Santes - Marcelo Hoarte - Alejandro Mentaberry

Beesived: 2 Augus! 2000 Aciepted: 15 Deeomber 201 1
& hprnger xlence+busizess Madin BV, X011

Abstract Solanur feherosum s5p. fuberatam (CV,
Spunla) was translformed with & chimene transgene
contamneng the Potalo vieus Y (FYY) coal protemn (CF)
sequence. Sereening for PYVY resislance under green-
hoise conditwons yieldisd over 100 independent can-
dadate lmes. Swocessive lbeld 1esung of selected lires
allowed the wentfication of wo penctically stable
PW Y -reamnant lmes, Y2340 and 5Y333, which were
further evaluated in fleld wials at dafferent potatoe-

Elgciramic mapplemeniary smaterigl  The online versios of
this ariscle (don: TOCHNF s E248-011 1-493844-9) contains
supplesentary salerial, which is ivailable 1o autborised usems

F. Bravo-Almonacid (5=1) - M. E. Segredin

8, Cabeal - A, Mentaberry

Instituty e Inwvestipaciones en Inpenieria Gendtica v
Iilln:-:-g:'.:. Maodeozlar (CUNICET), Wuehe de Unligeco
2480 (C1E28ADN], Busnos Acres, Arpenima

e-muml: Themaeildna pha e

F. Bravo-Almonaoed
Leperizmento de Lienoia y |'|:":I1|1:'ZIF!.£|, Liniverssad

producing regons 1a Arpenbing. In wolal, more than
2,000 inchvaduals from each line were lested along a
d-vear period. While no or negligible PVY misction
wias observed in the ransgenic lnes, mfection rates of
conlrol planls were consisently high and reached
lewels of up o T-80%. Parallel hebd studies wepe
performed 11 virs-free envirorments o asess the
apronomical performance of the selected limes, Tubers
opllected from these assavs exhibited agroseamcal
trints and bochemcal compositions indistmgushable
[roein those of the non-lransformed Spuata caltivar, In
alditon, an inlespecihc cul-crossing toal o deter-
ming the magniude of possible mawral pene fow
betwesn transgensc lne 5Y233 and s wild relative
Sodanum checsense was performed. This trial yaebded
negalive results, suppesting an extremely kow prolba-
bilaty Tor such an evenl 10 Gecur.

heywords Field evalwahon - Potato - Spanta - PYY -
Uioal probén - Transgens - Resstance - Gene dow
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PVY

/

SP

SP 230 233 5000" My 2500 1000" 100" 50" 107

Leaves

233 SP

Nptil —

Fig. 4 Western blot analysis of lines SY230 and SY233.
a Total soluble proteins were isolated from SY230 (230), SY233
(233), non-transformed Spunta (SP) and PVY-infected Spunta
(PVY/SP) leaf extracts, separated by PAGE-SDS, transferred to
a nitrocellulose membranes and revealed with anti-PVY
antibodies. Numbers (107'-5.000"") indicate the dilutions of

_— 37

<+ 26

PVY-infected potato leaf extracts loaded in each lane. b Total
soluble proteins from leaf or tuber extracts revealed with anti-
NptIl antibodies. Arrows indicate the position of molecular
weight markers (BenchMark Pre-Stained Protein Ladder,
Invitrogen), the PVY CP (CP) or the Nptll protein (NinIT)
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- No hay deteccion de proteina de capside
del virus PVY.

* Las caracteristicas bioguimicas y
morfologicas sin diferencias significativas
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