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Analyses of virus resistance and fruit quality for T4 generation of transgenic

papaya

W E| XiangDong, LAN Chong-Yu, LU Zhi-Jing, YE ChangM ing" (TheKe L aboratory d Gene Engineering o
M inistry o Education, The State Key L aboratory o B iological Control, Sun Yat-sen U niversity, Guangzhou 510275, China). Acta Ecologica
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Abstract: M olecular biological characterization, fruit characters and nutrientsw ere analyzed for T4 generation of transgenic
papaya A Il transgenic pgpayaplantsw ith themutated replicase (RP) gene from papaya ringgpot virus (PRV ) show ed highly
resistant or mmune against PRV in field The RP transgene can be steadily inherited to and expressed at RNA level in the
progenies The grow th characteristics of transgenic papayaw ere much better than non-transgenic pgpaya in field The non-
transgenic papaya seedlings began to show typical symptom sof PRV after inoculatedw ith PRV. They died quickly and never
grev to produce fruit The adult trees developed yellow ed leaves and produced snaller fruits and doomed to a slow death after
October. W hilemost of transgenic papaya plants (about 91.8%) did not show any symptomsof PRV, and produced more,
bigger and high quality fruits Compared w ith non-transgenic plants, the fresh fruit length of T4 generation of transgenic
papaya increased 2.6% 5%, and the diameter decreased 0. 6% 1.5%. The flesh thickness of fresh fruit increased 12%
15%, which made it fitter for eating A Ithough the fresh fruit quality had some change, we found therewas no significant
difference betw een transgenic and non-transgenic T he quality charactersof dry fruit including the contentsof w ater, lipid, N,
protein, reduced sugar, vitanin A, vitamin C and carotene in T4 generation of transgenic pgpayaw ere all the sane as their

non-transgenic parents This means that transgenic plants and non-transgenic plants are substantial equivalent, and the
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transgene has no effect on dry fruit quality. In this study, we found vitaninA and vitamin C in red flesh papayawere1.4 1.8
and 1. 78 2.07 tmesmore than the yellow flesh ones repectively, whileN and proteinwereonly 84.2% 92. 1% and 82. 1%
98. 9% of the yellow flesh ones

Key words transgenic pgpaya, molecular detection; fruit quality
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Fig 1 Growth and virus resistance of transgenic pgpaya in field
A C ;B D E G i FH ( ) A.C,E,G Tran-
sgenic papaya; B,D, F,H: W ild pgpaya

2.2
6 DNA, 1600bp , (RP) (1602bp) ,
DNA DNA  ( 23a) PCR ,
260bp , 255bp , DNA DNA ( 2Db) Southern
3a , , PRV RP RNA RT-PCR

3b 1.6kb DNA DNA
23

2002 T4 — 1 2 1505 1240y 245 435g,
701.6g  360. 6g ) 1 2 , ,

( 1, 3 , 1 2,

g © 1994-2006 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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15% 12%,

2.4
2 2 , 1 N C
, C 13% 15%  11.1%;
, 28.6% 22.9% 2 ,
C A 20% 12% 3.7% , 16. 2%,
, 1 2 (3
2
Fig 2 PCR analyses for transgenic pgpaya

a RP PCR DNA 11, pRPTW; 2, ;3 8, b PCR DNA 1 6,a 3 8 07,
pRPTW; 8, ;¢ Southern DNA 11 6, 7, ; 8,pRPTW;d RT-PCR RNA 11,
pRPTW; 2 7, ;8 ;a PCR for RP gene Teamplate DNA from: 1,pRPTW; 2,Wild type pgpaya, 3 8,

Transgenic pgpaya, b PCR for nested PCR. TemplateDNA from: 1 6, Purified from 3 8, line in & 7, pRPTW; 8,W ild type papaya c
Southern hybridization of papaya genomicDNA; 1 6,DNA from transgenic papaya; 7,DNA from wild type pgpaya, 8 pRPTW;d RT-
PCR for RP gene; TemplateRNA from: 1, pRPTW; 2 6, Transgenic papaya, 8, W ild type pagpaya

2.5
1 ) 2 ) : N
6.3% 18.8% 1.1% 21.7%, A C 1.4 1.8
1.78 2.07 ( 3 : A C
( 4)
1 T4
Table 1 Fruit character s of transgen ic papaya T4 (n= 10)
(am) (am) (9 (am)
L ine Fruit length Fruit dianeter Fresh w eight per fruit Flesh thickness
1 Transgenic 1 19 9+ 3 3 8 64+ 1 18 701 6+ 181 9 2 34+ Q 46
non-transgenic parent 19 4+ 5 4 8 77+ 1 29 705 6+ 188 2 2 04+ Q 47
2 Transgenic 2 16 7+ 3 36 6 87+ 1 06 360 6+ 61 8 185+ Q25
non-transgenic parent 15 9+ 3 37 6 91+ 1 27 358 6+ 65 5 1 65+ Q 46

Figures in the table are the average of repetition and standard error

, 20 90

( PRV CP ), 1997 FDA :
2% © 1994-2006 China Academic Journal Electronic Publishi use. All rights reserved. tp://www.cnki.n
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el 1996 PRV RP , , (T0)
1997 10 , 6a PRV, ( PRV RP )
PRV ,
PRV RP : T4 RNA
» CP . RP : , CP
.+ RP : RP
[18 21]
, PRV ,
, ( 9.2%) PRV , ,
2 T4
Table 2 Nutrients of transgenic papaya T4 (n= 10)
(%) A C
(%) (%) (%) (%)
. ) ) o Reduced  (mg/100g)  (mg/100g) (ug/Q)
L ine W ater N itrogen Protein L ipid sugar Vitanin A Vitanin C Carotene
non-transgenic parent 919+ 16 19+Q3 112+ 15 10+£Q2 7017 041+ Q1 829+248 31897
1 Transgenic 1 91 1+ 1 2 17+Q14 95+21 Q87+02 86x11 Q47+ Q1 737+£134 409+ 70
non-transgenic parent 899+ 16 16014 Q4+ 2 4 11+Q2 64t 12 Q6602 147 4405 46 2t 86
2 Transgenic 2 90 6+ 1 4 16+£0Q03 92+18 12+Q2 7719 Q74+ Q2 1529+ 353 387+ 109

Figures in the table are the average of repetition and standard error

3
Table 3 D ifferences in transgenic papaya and non-tran sgen ic papaya
1 2
Sample ransgenic 1 and non-transgenic parent T ransgenic 2 and non-transgenic parent
. F t F t
Fruit characters E_ratio t Sig level E _ratio t Sig level
Fruit length Q 8151 Q 1615 Q 8251 Q 0650 Q 4224 Q 6980
Fruit diameter Q 0508 Q 1766 Q 8485 Q 0698 Q 0384 Q 9683
Fruit w eight per-fruit Q 0005 Q 0374 Q 9612 Q 0000 Q 0541 Q 9806
Fruit thickness Q 1770 11175 Q 2060 2 2850 1 0490 Q 2885
W ater Q 4881 1 1054 Q 2319 Q 1700 Q 8401 Q 3946
N Q 2478 1 6898 Q 1406 2 8214 Q 2275 Q 8013
Protein Q 3327 18171 Q 1125 1 9095 Q 1555 Q 8679
L ipid Q 7292 1 5855 Q 1574 11719 Q 2603 Q 7909
Reduced 6 4964 Q 8617 Q 4355 Q 3950 1 0820 Q 5698
A Vitanin A Q 1067 1 0827 Q 3456 Q 2166 Q 8217 Q 3213
CVitanin C 1 8255 Q 5661 Q 6730 Q 8035 Q 2026 Q 8280
Carotene 1 7545 1 2502 Q 2668 Q 0011 1 3738 Q 8619
T4 2.6% 5%, 0.6% 1.5%, , ;
12% 15%, s ) )
, , , T4
( C) ,
, Cc , )
[22]
) 1 , N
( N 84.2% 92.1% 82.1% 98.9%)
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