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Evaluation of PRSV resistance of T, transgenic papaya with replicase gene

RUAN Xiao-lei, 1I Hua-ping, ZHOU Guo-hui
(Lab of Plant Virology, South China Agric. Univ., Guangzhou 510642, China)

Abstract: Results from PCR and southern-blot analysis conformed that the target gene was integrated into the
genome of T, transgenic papaya (Carica papaya ) plants with replicase gene of papaya ringspot virus (PRSV ).
These transgenic papaya seedlings in 7—8 leaf stages were mechanically inoculated respectively with three se-
vere strains of PRSV in South China. They showed a high resigtant to all strains of PRSV. By transplanting
these seedlings to field, no any symptom appeared in these transgenic plants during 9 months. On the con-
trary, the wntwol plants showed very severe symptoms.

Key words: Carica papaya ; replicase gene; resistance

(papaya ringspot virus, PRSV) T1, T1 To T 3 To-
Carica papaya . 6.T2-7 To-11; 2 T
5
, C 5XTo)1p € 5X Ty
[ 1] . « ”» ; « 5” . [13 ”
PRSV-Ys (Replicase, rep) ; Cacurbi-
. To ) T, fapgo
5 . 5>< Tl :PRSV Ys Vi Sm
PCR » Southern-blot , ' C
PRSVIZ T, T : Taqg DNA v dNTPs. Tris
» BamHI DL 2000
T2
marker s
, Southern Parmacia
1 ’
1.1 :PRSV-Y;  rep PCR
T : To ’
:2003— 12— 17 cBUNE (19730), 4o W H A @R, 4 -F(1%1), B, #Hig, W

L F A E KA A (2002A208010202)



4 . PRSV T, 13
P1 5-ATA CCA ATG GTG ATG ATC TC-3' 1.5 T,
P2 5“TTA CIT AGA CTG GTG AAA CA-3 .
1.2 T PCR 7~8 T3 Tr6.To-7 To-11
craB 12 DNA . PCR 2 C 5XT)rn  5XT)n
, 25 1L, DNA 10 ~ 350 ng, 10X ,
buffer 2.5 L, 100 mmol/L dNTPs 0.25 “L, 25 mmol/L PRSV Y. Vb Sa 5d
Mg 250, Pl P2 10MLC 50 pmol/HL), 2 .40d
ddH,0 25 ML : UNO TI ‘ i 40 d
( Biometra ) .94 C 4 min ’ )
—94 C.1 min—>55 C.1min—>72 C.1.5min; 3 1.6 Tz
35 .72 C 10 min.
10 ML, 12 ¢/L ( 05 T26. T2 7 o1
( 5>< T2 )’12 ( 5><T2)’]7
Mo/VL EB) ., DL 2000 marker p s o
, 0.5XTBE 5V/em
1h, UVP ( Vltra-violate ) €
. 2
1.3 PCR 21 T PR
PCR Vg 11 30 T»6.25 T»7 35 Tl
. 23.18.25 460
. Genbank ©hp ’ 7.7.10
PRSV . 0 5XTyn ( 5XToy
1.4 PCR Southern-blot , 21.23 560 bp
1.4 1 DNA 34T 4 & PCR , 9.7 .
250 ML, 1710 NaAc 2 PCR 1. 12
,—20 C 1h . 11000g 15 min . Rep
(Hetaeus labfuge 400T , Het- 34 C 1.
aeus labfuge ), , ddH,0 20 Rep ,
ML, ,
(2 . 25 ML.
411 ( 50mg), 20 M1 , 94
T 2 min, 2 min, IS 12
L, Klenow 2 ML 4 ML o= P-dCTP (37X 10°
By#L) 37 C 1~3h.
1.42 AR#ME DNA 4983 PCR
DNA . 50 11, 10 g
DNA . BamHL 40 U. 37
C . 8¢/L 1. ; 2. DL2000 DNA marker; 3~ 5. T,
, 1~2V/cem 6~8. (. 5XTy ;0.
8 ~10 h, 1. positive control; 2. DL 2000 DNA marker; 3— 5. some T, positive phnis;
N 6— 8. some (Tai 5X T,)positive plants ; 9. negative control
1.4 3 Southernblot 423 | T, ( 5XT, PCR
8¢/L ’ Fig. 1 Detection of replicase gene in T, and(Tai 5X Ty) plants by
3 min. 65 C PCR
3h,65 C (14 ~ 16 h).
’ ’ A0 h ) FX 2.2 PCR Genbank

( Bie-Rad )

PRSV



14

25

1 T, ( 5XT»

Tab. 1

PCR positive ratio of T, and(Tai 5< T,) plants

1)

lines number positive mumber %2 test
Ty 6 30 23 0"
Tz 7 25 18 0.013"
Tr11 35 25 0. 086 "
¢ 55X T2 30 21 0.711"
¢ X Ty 30 23 0"

1.2 Ty 6 3.Ty7; 4 Tyl 5. € 5XT,)-,(Tai 5XT,)- s

D v=108h Xdos=3.84 * kM ttivth 2% 5 oMM 6. 5X T ;(Tai 5X T 7. T, PCR
By fa tA F PCR negative phnt of T,
2 T, C 5XTp DNA
s PCR .
460 Genbank PRSV-Y Soutermblot
’ enban ’ ®  Fig. 2 Southem-blot analysis of transgenic Ty and(Tai 5X T3) plant
100%5. PCR
PRSV 2.4 T,
23 T Southern-blot
PCR To-6.To7. To- 2 ’
11.C 5XT)p.C 5XTy)- PRSV : ‘ 7
DNA . BamHl  , South- ’ PRSV 3
ern-blot , «C 2 PCR ’
D H ’
1 rep PRSV ’ ’
T2 ’
1 PRSV
2 5< Ty) PRSV b
Tab. 2 Plant with symptom after inoculation
Ys Vh Sm
lines”’ . . . . . .
disease disease disease disease disease disease
percentage/ %4 date/ d percentage/ %4 date/ d percentage/ %4 date/ d
Tr6 0 0 0 0 0 0
T,7 0 0
Tr11 0 0
C X T2 0 0 0 0 0 0
C 5XTp-17 0 0 0 0 0 0
T, 93 12 100 13 100 10
100 10 70 15 100 8
D 28 AEATHERKE Y, KM AER; 2) M, PCR &N E M ;. PCR AN A H
2. 5 T2 9 4
« ”» . [13 577 [13 ”»” s
T>-6.T>-11 5 s
XT)2-12- C 5XT)N2-p
[13 o« el (13 ” 3
. 5
, 3.
3 , T PRSV
PRSV, (coat protein, CP) )
T» , 2 PRSV ,



4 . PRSV

T,

15

3 T, (

X Tp)
Tab. 3 Disease index of T, and(Tai 5 T,) plants in the field

)

date

.1
lines

0430

0905

Tr6 0
Ty 11 0
C 5XT-12 0
C  5X T~y 0
T, 0
0
0
0

D e, PCR #&M fa t£; M. PCR A& 7
2 (34

PRSV )
PRSV

PRSV CP
Ccp
PRSV (rep)
T] PCR?
Southern-blot , rep
, (4 T,
PCR ) rep
3. Southern-blot
: Tep , Ti

T2 . T2 9

rep

, . Tobacco Mosaic Virus.

Potato Virus X.Cucumber Mosaic Virus
[8~1(

™V 183 000

[ 1]

: PISV-Y,

rep

stVb\Sm . ’

~

[ 117 MANSHARDT (R M, WENSIAFT TV hnerspeeifie hybuidiza

[2

[3]

[4]

[ 3]

[ 6

[7

[ §

[9]

[ 10

[ 1]

tion of papaya with other Caica specied J]. ] Am Soc Hor
tic, 1989, 114: 689— 694.
PRSV

’ ] ’

(. , 2001, 30
) 218— 222,
FITCH M M, MANSHARDT M R,

GONSALVES D, et al.

Transgenic papaya plants from agrobactenum-mediated trans-
formation of somatic embiyos[ J]. Plant Cell Report, 1993,
12; 245— 249.

SUWENZA I, RICHARD M M, et al.

Pathogen- derived resistance provides papaya with effective pro-

MUREEN M M,

tection against papaya ringspot virug J| . Molecular Breeding,
1997, 3.161— 16.
TENNANT P F, GONSALVES C IINGK S, et al. Different
protection against papay a ringspot virus isolates in coat protein
gene transgenic papaya and classically cross-protected papaya
[J] . Phytopathology, 1994, 84: 1 359— 1 366.
, . PRSV-CP-SN
[JI-
, . PRSV-CP
[J. s 1996, 17(2). 77— 83.
GOLEMBOSKI D B, LOMONOSSOFF G P, ZAITLIN M.

Plants transformed with a tobacco mosaic virus nonstmctural

» 1996, 17(2). 84— 87.

gene sequence are resistant to the virus[ J] . Proc Natl Acad
Sci USA, 1990 87: 6 311— 6 315.
BRAUN C J, HEMENWAY C L. Expression of amino-temmi-
nal portions or full-length viral replicase genes in transgenic
plants confers resstance to potato vius X infection| J] . The
Plant Cell 1992, 4. 735 744.
ANDERSON JM, PALUKAITIS P, ZAITLIN M. A defective
replicase gene induces resistance to cucumber mosaic viwus in
transgenic tobacco plants[ J] . Pmoc Natl Acad Sc USA,
1992, 89: 8 759— 8 763.
DONSON J. Broad redstance to tobmoviruses mediated by a
modified TMV replicase transgene[ J] . Molec Plant-Microbe
Interact, 1993, 6: 635— 642.

]
N~
G
“\‘b
D



