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HWE: AXRFTEARRXRERCZORGCADEHAARBRRZAAAABEA SR PRSP EAEALRH, A2
NEHEN L RSAER RS EIM, BdEEN 7 X L% 24K, A PCR# K. Southern blot £ X . Real-time
PCREARSMAME, GREAW . 2ALARNHBRAEARTHIR Y, PARFLBRERCF OB ARARERL T
Wl PRAFXRERCEROBRSAREHARSEK AR JTHL AL ARFHERZA G B 8T LKL, mEH
ARHEHRITH AL AR EAERZI M RERTH R, ToRTAXAROATEATEEST T, K.

X 8 W HARSE; FTARKXRERCEORSAR,; SHM4HATH,; AXHATH

FESES: Q786; S666.3 XHERIRERL: A

%%l&*amﬁ~ﬁ%%%%I%A§w%I@*ﬁZﬁﬁ%ﬁ% ELAIMIE B PR A 7 2 ik DR A N
K%ﬁ %ﬂ%ﬁ,ﬁﬁﬂm%%%lmWMNm B 5 DR 40 7 TG 1 Y ol R v B e 1 40 i 3 4

AN T A, X A AR ) MR IR DR B s A R AR Y T IR Bk K. A 5E R B A S IR A
%@%@Fﬁ* BRE MY AL MR I, Noel. B 45X H BEFE L IR R 22. 2 oM 25 3 1R, ﬁﬁ%ﬁlﬁ%
K TCE BHE 5 AR pat JER PEAT LR E HEWF ST . R W pat 3 PR 7E % 56 IR bk 2 R HL TG ok 0 )5 A% b fig
FE PR R AEXT 3 A T0 M B AR AT (1) B B R AR AR R g%%mim%,%%mmiﬁlmLL%
PEZGE 1 7 SR E AL 45 TR AR S Ry QR AL B SE SR A K, # rolC FE R A TR 4B hili R\t i v s
IEXF 3 ARk R rolC F N 1)\ AR HETCPE I B ARAS 04 1. 2. 3 AR4RAR 1 DL Gl ik A FAE 3R 58 1, 2
A1 . B PCR. Southern blot 2232 #1 RT-PCR AR, W55 T 4N rolC K& PR 78 &% Jt PR\ b g 5 o M
T L B P ) a8 AL AR L SROKOF AR B IR e, A5 SRR . B rolC LR\ bk 1 HEAE T PR A R p
AN rolC IR BEAE AR 18 % . T LB A 78 5% S K P L Ra e 363k . Has A O 76 2 R 4 vh UL %% 31 5% 3%
RTE LB G P R is e & 24k, Courtney-Gutterson 28 LK T #2A0 F BB CHS EE LA XM
S SCT 1) 5 A TE R £ G A6 A 45 46 B Moneymaker” 1, 3R A5 IF 1146 B9 36 R DRUR KR . 1 A48 7 33 DX g ok o ot
Tt BIE A RE RS A kAL T &, HRAARRE ., SR AL LR G R a — 28 kel
Andrew J. E. Bettany 5 75 0F 57 5% 3 PH 5 26 58 19 TOME B 5 10 b GUS R i ek e e Mt & B, 656 1
FERMEER G T, GUS R FAAFE, T, T, T, 0 GUS LR Fik 8 TR, W T, T, &

O WRHEWH. 2012-07-23
HAWH . [ALRF KW H (CARS - 27);5 863 i1 % (2011AA100205) 5 948 Ti H (2011 - G212); & VL% # 8 # B b\ & & it %1
(IRT0976); H KT H AR %34 (CSTC2011GGA1187) ¥ BYy.
EZEIA: BBEAAITL -, Lo, LIS A, Wi+, ByFERRFSE 6. 8N SR A R R 5T
BRIEH : A, BF5E5L.
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Je AR H A B,

KT R IAL Y Fe 35 2 RIIT 5 95 B 2 10 PO JFLHE R R AP IR EE 1 B WP S8 A AR 20077, T 3 3k T BRI 4 5 7 K
Fedl H IO AAR A, AR S5 2 X R ITE 4 0 B A 7 2R RS 2R N ARERS 64T T 2 4R Bk 52 R L AT
R FEA ST LA B R ARPRS SRS b, CARTS A SR DR B R SRR AR R AR SCHE i WY
e PR A PR AR S TP A A e T BT 4 7 A e 2 1 i R DAY B A R e DK A R L RS RE AR E 1t
2 RN 3% T IR T 9 8 3 A 58 S 1 il ke DR ) Bl i DR 2 i 7R iR R PR AR o DT Ay ) T B R DR A A ™ 11 R
B B Rl

1 #R57RZE
1.1 RIE

I AR A AR AR AT TR A SR AR AR Y 2 A SRR DL SRR B A R R . R AT AR B 2% BE A A BT Y
JUT ] GRS it i B Ao, i R DR bR R v A R TR A H R 4 9 1 AK e B 1 Rl B A
1.2 & #

DIG-High Prime DNA Labeling and Detection Starter Kit I #J H Roche, Trizol 4§ H Invitrogen 2\ &,
TaKaRa Agarose Gel DNA Purification Kit Ver. 2. 0, PrimeScript™ RT reagents Kit, SYBR Premix Ex
Taq™ Kit, DL2000 Marker, Taq . dNTP, BIEREEN H TaKaRa A &), HAtAL 223850 4 B 5= 4307 4.
1.3 HEFREBEKAERELEZAESERA PCR K MF Southern blot Z 3%

Xof Bl e R i A R R 3l e I 2 1 O SR TE M 0 2 AR R CTAB k45 BURE 5 DR A ok 3 B LTk i s
AN A4 B RR A B DNA L 58 A0 43 56 0 B 12 25 5 St IR A 058 1B Fha DK A I DINCAL 174 ¥4 8 R 4

DL DNA SR, DL Y 58005 75 A 5¢ 25 1 Rl G 56 DR A R S 5 | 7 3 WY R T 4 o 75 AR 78 AR I il R
B, 31% HN: Pl: 5-GCAGTGATGGACATTACAGGAGTG-3"; P2: 5-GATCTGATGTATGCCTGG
ACTCT-3", ¥ #8779k 511 bp. PCR W K& N . 10X PCR buffer 2.5 pl., MgCl, (25 mmol/L)1.5 pL,
dNTPs(2.5 mmol/I)1.5 pL, EFHEFIH (10 pmol/L) 4% 0. 75 pL, template DNA (50 ng/pul)1 pl, Taq
fiti (5 U/pl)0. 15 pl, M ddH,0 ELAKF 25 pL.. PCR W R F K 95 CAEYE 5 min, 32 K P11E 3
(94 °C/60 s, 56 C/45 s, 72 °C/60 s), 72 CHEA 10 min. F 377 ¥ H 1. 00 B BEHEE e vy Uk A .

¥ 30 pg AL DNA ] Sma I #4750 Y], 182, F 0. 80 1 Bt i 1 56 Je v ko RS 0 il 1) 2 45 58 4. 0% 5%
LAY 77 W) 4T Southern blot 2938, #8415 Ei& PCR 51 HH R, £ AYFRIC A Southern blot 2232 By B
& J5 4% DIG-High Prime DNA Labeling and Detection Starter Kit T 27 & $#5/E 1356 0 17,

1.4 HEFEBEKRRZREITHEZHEFHKD Real-time PCR 5317

B SL R A AR R S L TR AR 5 AR A0 8 RNA SR, DU 56 PR AR A ik 2R S H: Je M 0 ) AR 1) %) et
JpbEE, BRECE RNA; RNA B4 BN Trizol W & 347, BRI VLW AT JH 54003 0O BE VL 45 & B s
R L KRG RNA (9 B F4li i, 58 RNA B9 BE R B4 500 ng/pl. —80 CAR-A7% .

RNA #1956 5% - R PrimeScript™ RT reagents Kit i & #E41T RNA B 458, BefEHui il 45,
J I SR ARAEAE — 20 “CHIVKAE T

PR S B 45 . LA 7 MBS DNAL H actin FERAEN 2. actin W51 R LS8, 5-
CATCCCTCAGCACCTTCC-3"; FiEsI#, 5-CCAACCTT AGCACTTCTCC-3". HREKEBHLIY.
514, 5-GTCTTTTGCTTTGGATCAGGAAG-3"; FiE5# . 5-TGCTGACCAACTGAATCTGAAG-
3. EPCR MU Ly i —HarMNSMEMERN, AR5 FH Agarose Gel DNA Purification Kit
Ver. 2.0 284674, SR G R alifl = 5250 o SO BE € &, DL 2 ng NWIIRWRIE . AR5 E 10 A6 B2 i B
A2 6 AR M BE 1 Bn o

ek TR SR RS bk R R LM B0 )5 18 B9 Real-time PCR 3 #7: FJ ] SYBR Premix Ex Taq ™15 & . & Bio-
Rad 1Q5 PCR ¥ I [AIBF AT AR UE S . BRSNS, HIOIER P 1. 25 pl RIA R T E . SYBR Premix Ex
Taq™ (2X)12.5 pl, PCR _EHE5#(10 uMDO. 5 pl.. PCR FEGI# (10 pMDO. 5 pl, REESE=H) 1 pl, ddH, O
10.5 pl. R &ME R 95 CHUAETE 90 s5 95 °C, 30's, 57 “C, 20 s, 72 °C, 20 s, 40 MEH; 72 °C, 60 s, 65.0
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2.1 HERRREREEARAEAEFEAGRGZRELHEAGRPTHEEREN
2.1.1 HAR R R AL R G X 69 PCR 40

W 2 ANEEILNERB KR R 0 340 5 JTHL A JTH2, XX 2 ANk R ok % 2 X, 3648 JTHI-T, .
JTHI-T, #1 JTH2-T, . JTH2-T,, i H] PCR £ AR XX 2 > B DR B A8 ik 2R B L T0 1k B s AR R AT il # 26
FH H TR 2 A6 3L DR B RS AR 2 10 T e F b T DLt AL 45 R AR (B D).
2.1.2 EHE Rk EFERL AL Z K Southern blot £ %

AT PCR BARZZ r= A B PE A 25 9%, DR AT 6 ZEXHIX 2 N6 e DR bk 2R R ok B0 5 AR kAT ik — 2 1Y)
Southern blot 2438, DAHfisE PCR FHERIR IS 75 0 BLIE FESE I RERE. X 2 NG 56 DI B A ik R S TE Pk B Je ARk
1T Southern blot 2858, Z59 M, HIWHERILE 2 AN RUBR RSk R ML 01 B0 5 AR rh g s e % (& 2).

1 2 3 + 5 [ M 7 8 9 1 2 3 4 5 6 W

511 bp—

M: DL2000 Marker; 1: JTH1-To; 2: JTH1-Ty; 3: JTH1-Ty; 4. 1. JTH1-To; 2: JTH1-Ty; 3: JTH1-Ty; 4: JTH2-To; 5: JTH2-
JTH2-Tos 5: JTH2-T1s 6: JTH2-To; 7. BrkiBHMEXT I 8 BHMEXS  Ty; 6. JTH2-Ty; W. BHM:XFIE.

M5 9. KXBE. BEFF KRR 511 bp HYRRS Y47 B2 21 HERBEKRARE
E1 2 #%EFRGEEGRERE 5 5 KK Southern blot 32

T HEEFRE PCR &M

2.2 BHERGBHEARELIUHEHEERNREREEST
2.2.1 RNA #9425

A B RNA FH2E 4366 BRI A260/A280, FFBEFT 1. 2% Bt IR AR BE I e bk, &% 5 ¢ W T 4 B
[958 RNA A260/A280 7E 1. 8~2.0 Z[Al, KW RNA BB G M. L0 TSR BN 8 RNA 7] B #EAF T —
A 1 B 53 53 BT A ASEAR 18 (&L 3).
2.2.2 HARAMHBEKRRZAEAREH SR T B WEARGRE

AR IR R A X A2 i B O vk SR A T % 3R DR A A X Rk R i JTHL-T, AE R 2 BRRE 5 il 6 b o il
2. ARUEM B EIE AR MR . y=—3. 3192+ 11.537 Fl y=—3.2572+29. 909, FEFHINZ actin K
H 5L D 4 3 R0CR 40002 1000 126 A1 102. 8%, »* 43028 0..998 i1 0. 999. L5 R FW S A NS actin
FEDRAN B R B R SOR B AT M A v 2 T DAAR S b Ry 1F B et Ak AR

XA H IR RN S acin FER AR HEAT P0G, RAFY R ih £, B8 HE R Cr fE.
H T H A LB P B ACRFIN S actin FER Y BE RO B o] bk, B TR AR 6 e fE i 2 2722, 1535
BEASFE G R H B 5L R A AR X R

iz ] SPSS 13. 0 Ge 1143 17 30 A Xof 4 A e J5k DR B3 4 ok 3R B L T M 60 5 AR AT e T2 4 A e 56 T s A
PER JTH1 KoM ZH 52 H) p<<0. 05, M KB R JTH2-T, 5 JTH2-T, Z[H p=>0.05. £H
F IR0 T 4 5 BE AR 52 2 1 R i IR (e G SE DU AR B R R JTHL B H e E 20 5 ARz M RE S Fa e i R0k, i 7e 5%
SLHEBHR JTH2 R ZEERZ ARG W RE, T, P EHYREGHES KL EEES T T,
B T, AR T ARz E, T NS T, ARZ A %25 (8 D.
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mARHETUEFEREK
M: DL2000 Marker; 1: JTHI-Tos 2: JTHI-Tys 3: JTH1-Tz; 4. 1: JTHI-Tos 2: JTHI-Tis 3: JTH1-T2; 4: JTH2-Tos 5. JTH2-
JTH2-To; 5: JTH2-Ty; 6: JTH2-Ts. Tis 6: JTH2-Tys 7. FITEXS M.
B3 2 HERBEKRRARE B4 217 HERBEKRARE
EHEEEFEREE RNA EHEERRTENERNEANRILE

3 %W it

IR AR TR 7 e 5 DR R 0 o 1 A P B Bt A A PRI S [ N AR A B 2 4l K 4 i F 5 3R WD 4b
P5 PR 2 R WA B AN AR BGBAE AL BRI A R DR AR T A R i AR
MR, — I N IMERE N — ARG B A A5, HREE SR AR R SR, (e
b 4 A SRR E AR 2 T — AR, PR N BRI bR, B B DR TR Tk A ek R R R AR AR st e Y. (H R
T A 3 R 7R B S DR Bk rP A AR A T, DL R AR S DR 2 B A 4 I DR A P A B A S BR ) R
45 VR0 I A AB A R ) A D P (AR AR S RO BB AR A2 (AR B 1) JC 1 T AR AR B RS e s I
A X B 5 DR AR ) e M BB S AR AT IR . AR AR e AR AR R B MR R A2 H PCR. South-
ern blot Z% A8 AR UE W H 7Y JH 4 955 25 4K 5¢ 2 1 il G FE R TE 2 /4> 5 5 DX A bk R M HE Tk 59 I AR h R e 1
FoE A%,

ARAT AR I DR BE R R 15 A% 1 3% 38 1Y) 2 S DRURE PR 2 e 6 DR B D A T B2 AT . O T AR 66 IR A B ik IR A vk
K HTEM S G P RE S RUE MR A A AR LR, MR ERNRERLZ ., GIEMRERE
AR, AN A S 30T 5020 0 DX I A B Ak UL R A R ER R R 4. Courtney-Gutterson 55 1A b S5 2L
A6 55 FE R 45 A8 B e AR A A — S8 46 R 2, X RO IRBE S i T 3 s [M AR, Andrew J. E. Bettany %45
RN 2 O B S, GUS R R IAA TG AR AN EK, WA RE ST H 4
FREL, PIRESE Z AN A AET R A 5T v B 5L S AR RS AR R JTH2-T, A8 B 035 B0 AR 6 26 58 o 3%
T JTH2-T, X, AT Rk — 25 ik 5E.
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Study on the Inheritance and Expression Stability
of Hepatitis A Virus Capsid Protein Fusion Gene in
Transgenic Jincheng (Citrus sinensis (L. ) Osbeck)

PENG Ai-hong'?, LEI Tian-gang'®, XU Lan-zhen'?, LIU Xiao-feng'?,
HE Yong-rui'**, YAO Li-xiao"**, CHEN Shan-chun'**

1. Citrus Research Institute , Chinese Academy of Agricultural Sciences, Chongqing 400712, China;
2. National Citrus Engineering Technology Research Center , Chongqging 400712, China ;
3. National Citrus Improvement Center, Chongqing 400712, China

Abstract: In order to investigate the stability of inheritance and expression of hepatitis A virus capsid pro-
tein fusion gene in transgenic Jincheng (Citrus sinensis (.. ) Osbeck) lines and their vegetative propagation
generations, two single-copy transgenic Jincheng lines were used as experiment materials and propagated
vegetatively to produce 2 generations through grafting. PCR, Southern blotting and real-time PCR were
performed. The results demonstrated that hepatitis A virus capsid protein fusion gene was stably inherited
in the process of vegetative propagation of both transgenic Jincheng lines and was stably expressed between
JTH1 and its vegetatively propagated descendant. However, it was not stably expressed between JTH2
transgenic Jincheng line and its vegetatively propagated descendant. The gene relative expression of TO
generation was significantly higher than that of T2 generation.

Key words: transgenic Jincheng; hepatitis A virus capsid protein fusion gene; inheritance stability; expres-

sion stability
HEHFE ® £
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