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Qualitative detection assay for transgenic papaya
with replicase gene of papaya ringspot virus

RUAN Xiao-lei!, MA Li-juan? LI Hua-ping™"

(1.College of Resources and Environment, South China Agricultural University, Guangzhou 510642 ,China; 2.Xinhua
College, Sun Yet-sen University, Guangzhou 510520,China)

Abstract: A set of transgenic detection methods and technology had been established to supervise and manage the
commercial producing and selling of the transgenic papaya-Huanong No.1 Papain (Pn) was chosen as the endogenous
comparison genes of papaya and primers were designed to detect the transgenic papaya and non-transgenic papaya. The
regular PCR was established to detect the PRSV-Rep, exogenous CaMV 35S promoter sequence, NOS terminator
sequence and the NPT 7 of transgenic papaya. The clear bands were amplified when the annealing temperature was
40 °C to 60 “C. The sensitivity of the single gene was 5X10™'g . The Triple-gene-PCR detection system was created to
detect three combination genes of NPT 7, Rep and CaMV 35S; or NPT II, Rep and Nos; or NPT 77, Rep and Papain. And
the Quad-PCR system was built to test four genes of NPT ZZ, Rep, CaMV35S and Nos as well.
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WARERR D EEESR , HRUESERE

E BltEr  ATHILEFE  BREIXBRZHUS

FENZANTRERBRH#TEN |, SUEBEYESE
R BYUEERRFRIRE, HHE, HE. 27N
ZERMEA .

Bl , EAANHEREDHRMERESE
REEEHAKE . —RETEANARERZR
KELEHRN ; —RETEAABRERREFYNE
BRKFE LR . sTENRN |, ARAR S
3 % Bz (polymerase chain reaction , PCR)E 46
F BAAFRAUEH, TEAREEENT
AR AMEY | R AFEYFEESHREET
3 & R A B & 25 (papaya ringspot virus , PRSV)J™
Rt XREBRRYsEFIBE(Rep) BERMN A% RET
BERPRSVIHERFARTHEK  BXRET, ~
TsREERERNEHB BN , KRINERpEEH
BEARNESR4EXHPRSV , M EXMHHELE A
BiaERaEr 2005 £3K1B T RER A4S RAEk
(ERAREK) . RERBFARAN 4R 1 5"F 2006
FREBRUIBEFERICEFSNANRZEIES ,
BRATEERICETHNE L HIBRERREMED .

NTEVHEERBATNRMUTILIRE £
B THR1IEMWBEPCRENEAR 5EKN
BEE4LR 1 ENERILES”, HE , URENTR
BRNBMNASE , 4R 1 SERNTNTIZHEAN
BEHRER .

1 #RFAZE
1.1 # #

EART4LR 1 SHEtk, EHERNEFANER
—5. little white &R KFEYHFEMRRE
=t

Ex Tag DNA 2R &, dNTPs, DNase | (RNase
free) BB M TaKaRa £¥BR LT .

12 7/ &
1.2.1 3K RAEFEANE DNA 69423
IR ARG M B 0.1 g BHITHIE , B
FR[10] 75 BT .
1.2.2 314kt 5Em

BIENCBI EL2mH S, FIA Primer Premier
5.0 #1 DNAstar B #Figit,. &5 5 Xi54 , H, &
BAARKZEABEREPapain, Pn)ER&FARLH KR
FNRER . FEANARERNEEREZIALLN Rep
HER, MR CaMV 35S Ba FF5I. NOS & LEFFF
IR NPTZER . SIYHRXRENERLTE
B . 5I¥MFFIRnEKL.

%1 PCRII¥IESIHIFF

Table 1 The primer sequence

EE 54 F_ 5l

NPT 7 NPTZ71 5-ATGATTGAACAAGATGGATTG-3'
NPT 72 5-TCAGAAGAACTCGTCAAGAAG-3’

Rep Repl 5-GTGGTTCATGTCACATCGAG-3'

Rep2 5-AATACACCAGTAGCTCAGGC-3'
CaMV 35S 3581 5-GATAGTGGGATTGTGCGTCA-3’

3582 5-GCTCCTACAAATGCCATCA-3’
Nos Nosl 5-GAATCCTGTTGCCGGTCTTG-3'

Nos2 5-TTATCCTAGTTTGCGCGCTA-3'
5-GGGCATTCTCAGCTGTTGTA-3'
5'-CGACAATAACGTTGCACTCC-3'

Papain Papainl

Papain2

1.2.3 % PCR %

TEBRNEBEMNEE PCR RNAERS R
[11] 75553 1T .

EsIYRitEES , REFESY Tm BEEEIS
FHERK , NEENZEPCR BDIRE NEE
HERRFE#HITT 40~60 C FRIBRXBENY 18 ,
10 MNEERE .

PCR R KIS : 94 CTAZEME 5min ;94 C
2t 305 ; 40~60 ‘CIBA 40s ;72 CHEMH 60 .3
1T 35 MEIR .

ERARepEENEFS , AR 1 SDNAK
BiR , EREEPCRY 25 uLiER A |, EiRHEHH
EigEF 10° 10-1, 10-2, 10-% 10-% 10-°,
10-°, o BT BI&EH E R 5x10-%, 5x10-°, 5x10-
® 5x10-7, 5x10-%, 5x10-°, 5x10-"g.

124 =% PCR 4N

EMZRRERES  NERERFWNT 193
TTERARENHE  £RKRHE, TRAEBER
52 CHY , &R HTI9RER iF by 18  FTBAFE=E PCR
FORNBESEMAS2C . BEREXA S UL . 2
B M NPT 7, Rep 1 CaMV35S , NPT 77, Rep ¥
Nos , NPT ZZ, Rep  Papain 3 MAE .
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PCR{#AFR A : 10xPCR Buffer 2.5 uL , dNTPs(100
mmol/L)0.25 uL , 5I#INPT 71(10 umol/L)4 uL , 51#)
NPT 272(10 umol/L)4 uL , 5|¥IRep1(10 pmol/L)2 uL ,
5| ¥ Rep2(10 pmol/L)2 uL , 5| %) 35S1(Nosl B}
Papain1)(10 pmol/L)2 uL , 5| ¥ 35S2(Nos2 =
Papain2)(10 pmol/L)2 uL ,Taq B§(5 U/uL)0.2 uL ,DNA
1E4#R(10~50 ng)1 uL , AddH,,O%MEAEZRE 50 uL .

PCR ¥ 8SHN : 94 CHZM 3min ; 94 CTE
4 40s 52 ‘CIEX 30s ,72 CHEf# 40s 31735 4
& .

125 wWE PCR &M

M NPT 7, Rep, CaMV35S 1 Papain 4 NE
Het , 5% T NPTZLFI NPT 72 KA 35 uL 2
4\ ,Rep , CaMV 35S 1 Nos E X 3 xi¥ 85| #9%
FA2uL .PCR ¥ KR, ¥ BSBUARFYIN BIX
FER=E PCR & .

2 RIS
21 ARIRAGRE T HREREABT PCR 1

7 BRI ARITHY 5| ¥0# 1T NPT ZZ, Rep, CaMV
35S # Nos EEH PCR ¥ 1 , H#ITFRIBABE
FHETHERRN . PCR ¥ #E , KTRAEB
40~60 C o AT EH T NPTZ. Rep. Nos.
CaMV3ss EF , B&WIEMT , T . REAIRITTRY
SIMERMRE , AATHEXERNRN .

2.2 AEIRAGRE TRIFESRERER PCR A&

LA Papainl # Papain2 H5|¥ , B AR
40~60 'C ,#T PCR ¥ 18 ,KIIRARE 40~60 C
ey B T Papain ER | 3 BEBIKKHEMR , TR
T (E 1) . HLEAARYE Papain ERRITHIEI M4 RM4E
ReE , AL AMBEARNPRERNRN .

2.3 EBEF PCR REE R
DHEEREFEANHRpERRNELFT , FER
DNARR Z G#TPCRIEN . BBIKER(E & :
¥ H B 5x10- ‘ghY( DNAKIREBRE R 1098t
RepMISRHEMBASE ; HEEHE R 5x10-g_UAT
B, RN REIRepk BRT . RALEREM
PCRAS I # B RS R ERLE M TPRN 10-°(5x10-Tg

AL

250 bp —p
100 bp —>

M DL 2000 & F&%4; 1~10 BABESDBIA 40, 42, 44,
46.4, 48.8, 52, 53.6, 56, 58, 60 C .
1 FHERFBFARNAF Papain ZEBIREE PCR =Y
R KRN 45 SR
Fig.1 Electrophoresis analysis of temperatuer gradient PCR products
of Papain

M 1 2 3 4 5 6 7

250 bp —
100 bp —»

M DL2000 % FB4RH ; 1~7 HYFEHHES BN 5x10-4,
5x10-°%, 5x10-% 5x10-7, 5x10-%, 5x10-°, 5x10-'%g.

2 FHEEFEARNA Rep EEHY PCR 4 18RGE I HY
BT IKEE R
Fig.2 Electrophoresis analysis of sensitivity of PCR products of Rep
24 Z=EPCRIMLER
EATEMNEIMEAS, #HITENERN=E
PCR ¥ 8 . BKER(E )L : RERF KM

FHEHTAEMNBE®RER 3 MEREASH , AX
MNRIFFRERBEAMGTY EEHHI |, HHRIT
eI ERMERE  TUATERAORERMRF
RERRDTHRN .

M 1 2 3 4

——

750 bp —» :-1""_"""\-
500 bp — e
250 bp —-
100 bp —»|

#__

M DL 2000 > FE#5# ;1 NPTZ.Rep Ml CaMV35S ; 2 NPT,
Rep M Nos ; 3 NPT Z, Rep # Papain ; 4 PEMXIE .
3 = PCR ¥ 1BH7EERZ Bk

Fig.3 Electrophoresis analysis of triple-gene-PCR products

25 [UEPCR#&MLER
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FERATENSIMAS, #1T NPT Z7,Rep,CaMV
35S %1 Nos EFEKIIUE PCR ¥ 18, AIEHERF KR
THERAEARENR BXEREHET R
EHRERBEANT BEHTE®ER , FHEREAR
IUSBY BE&FHI , MAY BHNBXRTRA
B, RREL 1700bp (LBHE 1 RMEBEHFET ,
P EAARHE NPT 27, ReP, CaMV35S Fl Nos i& 1t #Y 5]
EFMRR , TIAATHEEREANRERER
IR .

M 1 23 45 6 7 8

M DL2000 5 FE#E ;1~7 HEREBEAKRDN ;8 FHEREFEARM

4 NPT . Rep. CaMV35S FA Nos £ & F0E PCR #1889
EERT BIKEE R
Fig.4 Electrophoresis analysis of Quad-PCR system to test four genes
of NPT ZZ, Rep, CaMV35 and Nos

3 it it

Bal , EEBU THERKET., BmX. EXK,
HE, DRE, RIEEEDHRNTILIRE 28
PCREAR B A T LM RN | Forte
ZMRARRITHZEPCRAENEER AT
HBIEEM ERBERFTRN , & REBEERN
BEmTREEEHERAD , HRNE R TG
3 2% ~0.1% B4R Z I B R X ZRound Ready
MM AEREREBN76 ERRENEKER RS
BN TZEPCRRIMNGE BB THENER .

ZEEV THRERFARNZLE PCR MER ,
E—NMNRMEAERPERRNSNEERK S , B4
BT RNEE , BETHA , RS 7TRMNRERM
HEEE BUEETRRIAR .

¥MZE PCR y EREEEMNRXZRSIYHN
RitM! BN ELERtNEEREY 2R F.
K7, RcEREEEPERIRREDESE

At mMENERBTEYNIETEMERR
R .AHBREETEANEEREARTH 4 7R
EHEA , BlcaMv3sS, NOS, NPT 77, RepE{ERKM
HWEWEW , SPapainEREANRRER . BY
GeneBank&E# LiR 5 MERMEBEFS FAEY
B RITZEPCRENEER R 2519 . B
WIERA , FTSRAR LN EIYIX E M E R EF AN
BNEERENISFME , ZEPCREIKEKTIEMW ,
BEXDEFH .

EARMZEAF | HiEZE PCRIEBXEBER &R
HRABETRE 52 C i, FNEREBXKTEBE
W, ¥ I8%ES . £ NPTZ. Rep M Nos ERH=
E PCR MMM E PCR ¥ 188t HE 1 5K 1700 bp
WEEmZET  MERIREME , MRS HIEE
FMEKE | TUAETEANEERNRESRIEE T
WAEE , 328 PCR T MR .

EAMRINEANEBEERNXARDB
PapainfV E R , PapainEREFMEEARNRIGFE
AEE-—FMY XAMERBRENNRERNIL
N ZYRHERRBESEZER , HitE
NFREEZER , IR FET B ZERN S FEF
5 ZEREZYRPLUEENSEEENBERE,
REAENNFESBER | AHFZEH L Papaink
RENRBERNFESRER , ¥ 18 HMPapaink

wE— , BN, RER MU m A RIR .
S
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	1.2.2  引物设计与合成
	1.2.3  单重PCR检测
	1.2.4  三重PCR检测
	12.5  四重PCR检测
	使用不同的引物组合, 进行目的基因的三重PCR扩增．电泳结果(图3)显示：转基因番木瓜均扩增出了清晰的目地基因．3个基因组合中，阴性对照非转基因番木瓜均无扩增条带出现，说明设计的引物特异性较强，可以用于番木瓜及杂交品系中转基因成分的检测．

