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LR W, WK RO #A 5 min, B AEIEAT SDS-
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1.IPTG %S 1 E. coli BL21(DE3)  BL21(DE3) in-
duction for 1 h; 2. IPTG &S #) pET-28b(+) pET-28b
(+)induction for 1 h; 3. KiFESF W & A pET-Rep 1Y E.
coli BL21(DE3) pET-Rep without induction; 4. & [ i
S F iR AR fE Protein marker; 5~8. 434 i IPTG % S
1h.,2h,3h,4h#&H pET-Rep i E. coli BL21(DE3)
pET-28b(+)induction for 1 h, 2 h, 3 h, 4 h respectively.

B 1 Rep EEE#FILH SDS-PAGE
SDS-PAGE analysis of recombinant Rep protein

in E. coli BL21(DE3)
HoOX aTRES B W AR —E XK. 137 C,
I mmol/L IPTGHE S 4&F T . MaEA EE LA
WA R A . NENTA SRR X His br%s HAT 5
SRRy, MAREEAE AT 6 DAl IR S, R
FZERZ AT T5 % R 28 TRk P YRl & E B
OyEg il SR BORSEAZ TR AU B AN
65 u WYL — R A5 (L 2) , R WIS a4k 19 3%
RES  EA AR .
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1. B H B4 F B AR fE Protein marker; 2~4. 3% fllJ2
Hriit 82 The protein purified by Ni-NTA resin.

B2 #i{timESEBR SDS-PAGE
Fig.2 SDS-PAGE analysis of the purificated recombinant
Rep protein in E. coli BL21(DE3)
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1. B % H Renatured Rep protein; 2. Z8¥: & 4 Dena-
tured Rep protein; 3. & FI it 5 it £ 45 #f Protein mark-
er; 4~6. 40 1k 15 s, 1 min, 60 min A2 MEHE A
Denatured Rep protein digested for 15 s, 1 min, 60 min
respectively; 7. A XF B4 Inclusion bodies; 8~10. 434l
i1k 15 s, 1 min, 60 min 9% P H 1 Renatured Rep

protein digestd for 15 s, 1 min, 60 min respectively.

3 EMBERHEAEESSESHIEER SDS-PAGE
Fig. 3 SDS-PAGE analysis of the denatured and

renatured Rep protein imitated gastric juice

-

1,2,6. 43510446 15 s, 1 min, 60 min Ky 728 P A
Denatured Rep protein digestd for 15 s, 1 min, 60 min re-
spectively; 3. & P 1 Renatured Rep protein; 4. & [ i
4 F Uit AR ME Protein marker; 5. Z8 ¥ 8 4 Denatured
Rep protein; 7~9. JH4k 15 s, 1 min, 60 min B4 ¥
Renatured Rep protein digested for 15 s, 1 min, 60 min

respectively.

4 EEREHELTEEE S HEER SDS-PAGE
Fig. 4 SDS-PAGE analysis of the denatured and

renatured Rep protein imitated intestinal juice
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AT VBRI A BRI BITC, #E 47 AUAH 435 23
Bro @R WIR, FF iy BITC % & iz ik m TR K
H BITC &4, I H B R 9219 U BITC 1%
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R Z 00 H R A Z ] BOR B 2 ] BOR R
W ZIE] BITC B &I AR F2E 5. iR R
R TEWIRFEY) BITC 1% 7 0, 5% B R 3 AR R
S AR LN AR N HA L RAERPEGE D

®1 RERSFEZEEFEANTEALATL BITC EEHNE

Table 1 The content analysis of benzyl isothiocyanate( BITC)of transgenic and non-transgenic gene papaya mg/g
it H HRAF HARRA BERF T BRI
Ttems Unripe seeds Unripe pulp Ripe seeds Ripe pulp
3
A4 2R A . 0.053 3+0.001 1 0.001 840.000 4 0.040 040.002 5 0. 000 840. 000 2
Non-transgenic gene
It
AN . 0.056 740.001 3 0.001 940.000 2 0.043 3£0.000 5 0.001 0£0.000 2
Transgenic gene
£ 5 _ - _ _ — =
! test t=1.98,P>0.05 t=0.24,P>0.05 t=1.29,P>0.05 t=0.74,P>0.05
es
N \ FLHAE NI PRSV, A G, i B A 3 A I 25 b i 1A
3 W i
$ TE

A BOCRCE AN R L 5 ) R R 2 A R T
TR R, A B R ORI Y A R
PRSV ) Rep #: A ,CaMV 35S J3 31 7.NOS £ |-
T RIRE R PERRIC I npe 11 . 35S A sh 7ok
T CaMV (cauliflower mosaic virus)., iX—%52F At
{RY Z Pl FAERH A Y, 10 AE SEBR AR 3 oh AT B R
HAE B & T AR SR, gt 1008 5
RS 3 50 o AL IR R B 2 A IR & 19 CaMV
RIS, B AR 1 200 L e B A BT A B S R 2
DU A #REE 1 DNA, WA KRR T, B 35S 3 3l
TSGR 3, IR 4 £ FH I 26 5% 52 2 e & % B
PR K18 2. 5348, 35S Ja s F e 2L sh W
HEEA R ATMAGE " . NOS &k F il
Uz T 2 R O A A g S5 R b, a0
PRSV CP H: A i ARG Fl 55-1 5 631, 1L #f
NFEIR R R BT6e 5 BT10 8% 5 1 # b ik %%
R K AP G94-1,G94-19.G168 %5, KT KB
BHEYMEEE npt 11 ,FDAY AR npe 11 3 1E FK
HGIHBD 3 CHFAERD AR 1L (B 25 8 b iy
A am . BN WA Ry npe 11 B Ho = Wy 4 0
Zfifit R G ST W AR B — A A T bR g R
A,

SEH IR PR 1) PRSV Rep £, R T F
AJKFR BEAG 85 42 L # bk R Ys, HAH L5 %
DNA T2 5. DNA A% B I J6 % 4 ] gt !,
M HAE AR A, A E A R OR AR 2
PRSV @&y, AATTEE T AINE , A B 45 T Rep

HARIT ZE LD R

P 2 DR 0 60 ) 0 5 A A R B R
L MRV o 04 1508 A R S O e . R
Fe ATISNIR Rep & F Y — 4548 5 1 08 K08
(4 8 285 Oy 81 HE AT e S0 AL 20 A oK R A
BES 8 MMM REARR . HNovS T 41255 i ik
BRI AL ER 8~9 MEIEMR . 5 TgE 45 & P R Ik
SE SE R I IREE AR O, R 8 A LA R
(9 S BE B X A o AT AR I . RO B e i 9 2 A
HH B A A 5 A SR 5 2 AT
JEp g AR UL R RR P 51 . M5 T H AT S SR A
PO TR E 75 1) 2 HE R P 91 38 R AT 58 5 28, P LA
ELI 5 152 0 B B A BB I b S R R Y [ DR
IR X Hr 4R 2 A AL E R R BT BE S TeE 1Y
i 5 Z AR T TR B LS RE R B A 34 22 A0 470 R ok
SE B BB T 1 5T A R B R G B I TR E R
(B £ 4y kS50 1 R RS M 5 T 2 P Y R R T
TEFRA R E S A5 i e 51 LA B0 A5k
W AR AN SN R Rep 2 N5 2 1A o B0
FIBA 8 A~ LR A 19 E AR R, A K AT RES |k i f

R 22 S80ed DA A AR T TR M b R R Y e
J1 s IR A UL 8 i 0T A a6 mT LA D SRR PF f $
Bam A e . A TR 5 T B I )
FRISRAE T BEAT R R O [ 25 B Bt T
S0 A AT e P A0 U5 R DR B DA R 1k 7 L T L
R TR I . FEEH/NT 5 min,
WA Ay %5 ) 5 I AT

TEAARTS . R ] Rep 2 N (9 R 32 157 )
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T AR, Rep 36 P IE B 3k A KA 3L T ER; 1M
PRI BE ST L B B S 2h T ST ER . X 1 B X R 3
PRIUUER IS R 1R B 5 1 5 77 AR 0 L 2 — Aol 5 0%
FHFEFE ORI S . PO FEALE] 3 I - AE i R A
B, AR O T AT BE R & Rep 3P 0 R ik ™
W WOR IR B SRR R A, SRR T A
FE PRI VR P A AR AL P b A AL T A 56 S
45 S AT — 20 IE B A 50 1 30 A 7 AR I A1
U8 Rep B FIA KA BT | E i 6.

e AN AE AE — FlpN R R AR R R
(BITC) . A< 250 38 4o i AH A6 B0 J7 3ok 41 BB ik A
AR B R 7 R I TR 3 ) BITC, K I 5 43 B
Ja XA T B BITC & &igicm TR R P W
BITC & &, Jf B Ffi & R 55 89 B34, BITC ) & & 7E
Fi 7 R AR B . X SRS 2R R
— W, BT, KRR FARRE
AR 2 S PR 3 RN R Fh 7 22 0] 5 SRR R 2 (A 2R
FiF 2 8] AR A Z E] B BITC & & A7 7 3
P2 R, X R L 5 A 5 B 3% K JAE BITC
ST A AR M. BT A A B R R
BITC H SR FH W AH 28 B 7 3% 76 28 BURE 25 5 7= 1k
FLALI G0 0 A B L 2 TG K B R N B K A st
Syt L BITC 4125, B0 45 19 BITC &% & Al g Lk
T AN SEPR G BITC 2 AR .

SRR K 2 R A2 IR K 2= %2 T %% PRSV 4b
FCHE R B T AR P E SR C R & &, 4
AR AYEER COF 5 AR N T/ AR RT3,
SR LB RR SRR R BAR P 4L R A4
ARCHERRBAZMN AAFEREHZER,
BAEAR SN E T T4 R FL PRSV & i il 3% N 3%
AR K 53 B BT R BRI B TR iR R AL
HerEZE CRIAE MRS E.ERERSIERER
XA TC B E M ER . FEARPG T, TR R,
TR e S ) il R 2 R I 4 3 R By 2R AT 4 B,
ORI B DR 3 AR I rp 3B R 0 2 A5 A T AR LI 7
E— 25

R T HEAT AN AU L 2 20 AR AT A i A
0 JE A% 338 7 52 T I AR 1 A R 9 R T E AR
MEZ W EZRIKERG (PET R 40 Kk k47 5 i
SHEP A, Y EMIEHEY TR T7 5 50 B 1%

&5 ¥ W IE W AHALE A IPTG #1735 5, 15
FW R T7 RNA RAEH, 1755 B 03 5K L
BEAMIEBE T RIE, B E TR TR R
Ty F3R T — S8 i Wy 5 19 & i A (0 (HAE
Wi 75 A L Y KB AR A . AR T RO
ik ts PRSV (¥ & il il & F 49 2 5] pET-28b(+)
Fik Ak . SDS-PAGE Y 43 #7 45 R & W, PRSV
A2 I L AE BL21(DE3) H RE IR A 4 (1 6 35 ,

2 % X W
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Preliminary Evaluation of Food Safety of Transgenic
Papaya with the Replicase Gene of PRSV

RUAN Xiao-lei' HOU Yan® LI Hua-ping'

1. Laboratory of Plant Virology sSouth China Agricultural University ,
Guangzhou 510642,China;
2. Inspection and Quarantine of Plant and Animal Bureau of Shenzhen ,
Shenzhen 518067 ,China

Abstract Some indexes of food safety of transgenic papaya with the replicase gene of papaya ring-
spot virus(PRSV) were evaluated in this thesis. By means of biological informatics, the analysis between
the sequence transformed to papaya and the allergen sequences from GenBank, EMBL databases,PIR da-
tabases,etc. indicated there were not continuously eight same amino acids compared to the eight classes
of allergens,including peanut,soybean,nut, milk,egg, fish, shellfish and wheat. It could be inferred that
the rep sequence transformed to papaya did not contain the known allergens. The full-length rep gene of
papaya ringspot virus was cloned into expression vector pET-28b(+) and the specific expression product
was purified by Ni-NTA resin. Some protein were attempted to be renatured. Through imitated gastric
juice and intestinal juice experiment, it had been further proved the protein product of Rep gene could be
degraded in human beings’ digestive system,it was unlikely to cause to the human body to be allergic.
From the transgenic and no-transgenic papaya,an endogenous poisonous substance called benzyl isothio-
cyanate(BITC)was respectively extracted by liquid phase extraction,concentrated and sent to China Na-
tional Analytical Center,Guangzhou. The results of gas chromatography and biological statistical analy-
sis showed that there was no distinct difference in transgenic and no-transgenic papaya.

Key words papaya; papaya ringspot virus(PRSV); replicase gene; food safety
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