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Abstract: In order to verify the genetic stability of hrpZ,,, gene in transgenic line JN27-119-21 and detect the disease
resistance of the progenies of JN27-119-21, so as to provide a theoretical reference for breeding new soybean varieties resistant
to Phytophthora root rot, in this experiment, T, and Ty generation of soybean-lines JN27-119-21 with hrpZ,,,, gene were used
as test materials for identificating the disease resistance ability by PCR and Southern Blot molecular biological detection and
hypocotyl infection to identify the resistance to Phytophthora of the offspring of JN27-119-21. The results showed: The
exogenous hrpZ,,, gene can be stably inherited in high-generation transgenic lines, the hrpZ,, gene was successfully
integrated into the genome of soybean receptor Jinong 27 with single copy, and the integration sites were different. The hrpZ,,,
gene was expressed in the roots, stems and leaves of the transformed lines, the average relative expression of the T, was
2.877, 1.336 and 7. 734, the average relative expression of Ty was 3.612, 1.746 and 8. 627, and the relative expression
level the T, and Ty were both leaf > root > stem. The offspring of the transgenic lines were resistant to the disease resistance
level of Phytophthora root rot, while the recipient strain was medium resistant and the disease resistance was significantly
improved.
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1.1.2 JF# ik pCAMBIAL301-hrpZ,,, , 5 bk
My R A LE DR AR R R A

L 1.3 mRE KUEGEREHEE PmC-1, H7
MRAR Y 24 2 e g BB 2 AL

1.4 2% 353 0L (Eppendorf,
5810R) .PCR X ( i Jg , ETC811) Hi 3k X ( LIUYI,
DYY-12C) & % (FLIH KRR, DTC-100) | BE R A4

(%R M Je , Bio-lmaging Systems910 ) | %% 52 4 ( Hy-
baid Limited, HBMOVCSY220 ) . qRT-PCR 4¥ ( Ther-
mofisher, QuantStudio 3 RT PCR 96-well 0. 2 mL) %,
1.2 FHi&
1.2.1 3 A HEZG PCR #&m R IN27-119-
21 R T, R Ty AF K 41 B B, R AR R DR 4
DNA $2 ik 77 & (5, CWO0531M ) 2 H 5 (A
41 DNA,

fdi ] Primer 5. 0 3k {4111 hrpZ,,, FE P T
35 S 2 1k F Nos i bR ic Badh WFESEYESI Y,
hrpZ,,,-S: 5 *-ATGCAGAGTCTCAGTCTTAAC-3
hipZ,,,-AS; 5 *-TCACCATTGGAATTGCTGTTG-3 *
358-S: 5’ -TAGACGACCTAACAGAAC-3 * ; 35S-AS:
5’ -CCGTGTTCTCTCCAAATG-3" . Nos-S; 5’ -GAAT-
CCTGTTGCCGCTCTTG-3 * 5 Nos-AS: 5 ' -TTATCCT-
AGTTTGCGCGCTA-3’ . Badh-S: 5’ -TCAAATCTCG-
GTGACGGGC-3 *; Badh-AS: 5 ’-CGGTCTGCAC-
CATCGTCAA-3’ .

PL pCAMBIA1301-hrpZ p,,, J50KL A B AR X B, 7K
FISZ R A BRSE K 20 DNA Sy B M6 B X H A 5
hrpZ p,, JEVEFFIC Badh | J3 31 F CAMV3SS % |k F
Nos #4147 PCR £

hipZ ,, JER P B F J9:94 C WA P 5 min;
94 C AR 40 s;54 CIB k 40 ;72 °C 4E i1 40 s,
40 MEF ;72 CHEA 8 min, H PCR WK R A
hrpZ p,,-S 1 wL,hrpZ,,-AS 1 wL, Bt 2 wl, JoH K
8.5 uL,Mix 12.5 uL,

JABF 35 S P HIFEF K94 CHIAEM: 5 min;
94 C AR 30 5355 CIB Kk 30 s;72 °C 4E i1 30 s,
40 MEF ;72 CHEAf 8 min, H PCR KWK R A
358-S 1 uL,35S-AS 1 pL,Bifg 2 pL, TE7K 8.5 pl,
Mix 12.5 plL,

ZAEF Nos ¥ 27 :94 °C WA PE 5 min;
94 CAF I 30 s;48 °C 3B K 30 s;72 °C #EA# 30 s,
40 AMEFR ;72 CHE 8 min, H PCR WK R Ny
Nos-S 1 pl.,Nos-AS 1 pL, 4tz 2 pl, JCHK 8.5 L,
Mix 12.5 plL,

TfEARIC Ba FER Y1 A8 5 0 94 °C 1 A8 14
5 min;94 C A5 Pk 40 5358 °CB Kk 30 s;72 C 4iEfif
30 5,40 MEH ;72 CHEMF 8 min, H PCR &%
k1 :Badh-S 1 wL,Badh-AS 1 pL, 547 2 pL, TEK
8.5 uL,Mix 12.5 uL,
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hipZ p,,, 85 2 3R 3K B JFURLAE Ay BH PR X B, 52 1k CK
VE R FAHEXT R, {#i F DIG DNA Labeling and Detection
Kit(Roche ) 05 & £ 4T Southern 2457, Ko 4iE H Y 1k
hrpZ p, AR RRAZ S R 20 v ) 25 DL
1.2.3 #A Ak A4 qRT-PCR #%:m X T South-
ern R ST AN 2] 2% 52 155 1Y BE DA AR R A 32
A AE B, F] F RNAisoPlus i 7 & ( Thermo Fisher,
AM7020) 7355 2 R =25 (%) RNA, Jf{dE 1] Prime-
Script™ RT Master Mix( Takara Bio, RRO36A ) Jz % 5%
&% ¢cDNA .

Wit qRT-PCR KIS S5 1 ¥ ghipZ p,,-S:5 7 -
CGTTCTGATCCGTCCTGAAA-3’ 5 ghrpZ,,,-AS: 5 -
TCTCGTCCAGTTGACCATTG-3 ’; B-action-S; 5 -
ATCTTGACTGAGCGTGGTTATTCC-3’ ; B-action-AS:
5’ -GCTGGTCCTGGCTGTCTCC-3"

i} SYBR Premix Ex Taq™ %} hrpZ ,, #l B-action
FER AT qRT-PCR Kl §7 3G #2795 °C s
£ 3 min;95 °C AF 140 5,55 “CiB k 40 5,72 °C ZE{f
30 s,35 MG, hrpZ,, He qRT-PCR A6zl Sz 17 44
% .2 x ALL-in-One qPCR Mix 10 uL, 7K 3.9 plL,
qghrpZ,,,-S 2 WS, qghrpZ,,,-AS 2 L, Ro x Reference
Dye 0.1 pL, cDNA FEAL 2 wL, B-action FEH qRT-
PCR S WK % :2 Jif ALL-in-One qPCR Mix 10 pL,JG
K 3.9 plL, B-action-S 2 plL, B-action-AS 2 plL,
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TR RIS H bR Bfr B — SR VAR

M 1234567
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500 bp
192 bp

s M 123 45 6 7 Nos M 123 4567
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M:DI2000 DNA marker; 1:pCAMBIAI301-hrpZ,,, 5 2:354€ 275 3:7K; 4 ~ 7. T, 5 :AbAf bk

M: DIL2000DNA marker; 1:pCAMBIA1301-hrpZp,, ; 2:Jinong 27 ; 3 Water; 4-7 ; Transformed plants T,.
1 T,(A)#0T,(B)#LEH PCR &
Fig. 1 PCR detection of T,(A) and T, ( B) transformation plants
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hipZ SV ELRE B B G5 4K 32 (K 27 JE
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1 :Southern DNA marker; 2 :pCAMBIA1301-hrpZp,, ;5 3:754¢ 275 4 ~7 . T, ¥ AL Hikk .

1:Southern DNA marker; 2 :pCAMBIA1301-hrpZ,,, 5 3 :Jinong 27 ; 4-7 ;. Transformed plants of T;.
B2 T,(A)# T, (B)KEEEE#k Southern 3z LR
Fig. 2 Southern blot analysis of T,(A) and T, ( B) transgenic plants

2.3 HEREKARR qRT-PCR &l

H1Ze 1 [, hipZ,,, DR 7R B BE DA BR 2R IN27 -
11921 JE AR MR ZEP A R IK, MRk iR
i, He TARR Ik e =i o 9. 293, ekl 5. 772,
SH R 77345 Ty Rk o o 9,871, F AR A
7.432,°F-¥ 0y 8.627, RikEAAMRPIKRZ, Hi,
T, 235 & i i 4 3.687, fx ik 2.241, P14
2.887; Ty ik E i = A 4. 646, 5k Ay 2. 987, -4

3,612, FIKEAEZEPRAL, Kb, T, RIS R
A7 1817 ik R 0. 974, SF-34°h 1. 3365 Ty ik & i
A 1996 Ak 1.443 53k 1. 746, T hipZ,,,
FEPNJESMNIRIE [N, BT AAE 32 (4 35 4 27 A B AT 3%
ik, R H LN hrpZ,,, CORIHE G IR T AL 27
SEN AR R HEAC P A BB S 1845, B hipZ,,, 2
IAEAN ) L 4L b ik B A7 1 ] W 22 5

F1 JIN27-11921 %R & T, T, K hrpZ,, EE B REE

Table 1 Relative expression of hrpZ, ,, gene in T, and T;of JN27-119-21
LN R ES i
Generation Root Sterm Leaf
T, 3. 687 2.703 2.241 1. 817 1.217 0.974 9.293 8. 137 5.772
Ty 4. 646 1. 659 2.987 1. 996 1.799 1.443 9.871 8.578 7.432

2.4 BERKRRMRFELE

NP FE bR 22 IN27-119-21 J5 AR FN 22 AR A4 Rk 75
A 27 PEATHURE R AR S . e 3 d JE BT
FERRFF R 9 , 35 50 I o 48 S A8 o, T i i T IRk
A AR S K BOR R R S B2 S I 4, (EL G S A bk

B vt

AWM AR R W T d ), Z R
RERR A A, i P SRR, 25 DA 11 Ak 3
BMEIEOL, (AR LN AR R R SE TRV RAR T3
P 27(1E13) .

JN27119-21 [JN27CK

AT HER 3 ds BT d%R 3 d; C:T 87 d; DT 4R 7 do
A: T, inoculated for 3 d; B: Ty inoculated for 3 d; C: T, inoculated for 7 d; D: Ty inoculated for 7 d.
B3 HUEKENEEELESER
Fig. 3 Identification of transformed plants inoculated with Phytophthora
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SRR T, A E AR 55 1 P T3
TR A 27 T BE TR K S1.85% , T
IN27-11921 JEPIBR FR IR 1C P HIBE -3 Wy 18.51%
FET- I S1. 85% WAL 18. 51% 5 L AL bR 5 Ty 1%
P, B bR A 27 SFHITET N 59.25%
i IN27-119-21 35 [ bk R 5 10 T B 38 T % b

11. 11% ,FET-Z M 59. 25% REARE] 11. 11% (£ 2)
T, 1 T AR A bk 72 42 TRT 928 Tl AR T 93 J (R JE T 36 Y
WA T 32 B L35 4 27, B ae 1 A P v,
IN27-119-21 R & T, Fil Ty &R M P e 2 b, =
W] hipZ p,,, H5 R RE WY S 448 o K EL S b 35 4R 27 B Beis

&b
He JJ o

x2 T, TREEFEXREEMNESFERTENR
Table 2 Mortality rate of T, and T, transgenic plants after Phytophthora inoculation

ERLT7S

W& /3 o FET-HREL FET-H SR ERAEN
No. of surviving
Strain Number of strains No. of dead plants Mortality rate/% Resistance evaluation
plants
AR 27
T7 27 13 14 51.85 MR
Jinong 27
IN27-119-21 27 22 5 18.51 R
WA 27
T8 27 11 16 59.25 MR
Jinong 27
JN27-119-21 27 24 3 11. 11 R
3 o # BTN IR . ABIETE 2 I 5 e ik DR K & vh
A AR N 7 205 A 5 2 A e v A Jg AL
W LS DR B AN W R, KA AMRPT IR RuetEe R, RBLIAHE DL 3 4 07 U ) TR it

PIBEE S B2 AR FE I 2 DNA 2 5 i S
Yy TR G HE F , T A W IR 45 2 D T Y
e R R hrpZ ,, FE IR R IK B
PRBIR L, B UEs2 AR R iR 1 X e B AR B A 1 BT
PEo THRILE AERE hrpZ,, S5 B K A5 4 17
FI A< 29 R B, A il i i A0S R B IR 4 47
PRSI E FEBE S AN I 5 bk R oh
hipZ p, FEWFIRAG L, G5 R R WASNIR hipZ p,, FE K 1)
Pkt 5 32 AR AR X IR BRE g 12 2 AR Y e v A7
TEASNE o ABESEE LA EE S hipZ p,, FEIH IN27-
11921 REMRER T, TACHBUR TGO, K B Lk
ZA DU RE W42 5, HUM 200 b e 24t
o SRR R LW hipZ 2 R AE DTG
B AT HEAT R AR AT
HMIEEE A AT LA 36 5 A7 5 M 22 7 it 7 b 7 5
A H AR AR B DA 2 4 DL A =0 FE
B ERIR S DR 7 R 5 DO A 25 IR 14 5 i
if A BLPE DR 22, A IRl AR B, H AR 2 A
AT ZIMH AR, Yang %2 Hrox kY H
(2 R LA 22 8 DUJE 308 5 31020 38 ol BE 280 5 1% A
Fesk F LN B A8 A 1 T2 R D LI, e BOCRE A DR
G, SRR LRSS DU SR KRS R
25 AR IE LRI | BRI 2 M BIF 7 R W AR A
bar Fl cecropin B 1532 PRI 2 i B 1 B ELRERS E

ek, SRTARBIFEE R —2, A TE W m
THACEAL AR E 15 3 AR IS5 il

X465 588 3k B 9 2 R A AE v S U B R 3
A TR LT 26 1 (veb) BOREXTRIBKF, g 57 TR
RGN BE DR ™ il vp B (R Rk B 7 0%, (B R FRE
TI5E FARFEDN B 3k B, R BESG UE H AR & A 9 D)
B AWFER DO E & PCR G I H A5 4 K 78 K
SLASAN L Z R R X R R IR0 DR L e AR
o PEAT AU I S 3BT, R T AN hrpZ R TR Y
SE R TR ] LA g B A R N R DL T R T
AR A R HCE AR BT PR BF O 4 it
fii 4.

4 & it

ARG AE T A 3RAF i BH A I 3 7 35 D5 b et
HFERNE b, %t IN27-119-21 #R 2 T, T A R EFT 1
PCR i Southern 2% 52 F12¢ 5t g kI , 45 5 3¢ I
ALY hrpZ 35 DTE 25 57 36 R S AR b B RE 8 it
DU, TIEBH 12 BH A B 356 DRRE L R A5 B it A% AN 3R 3R
hipZ p, FEH o AP RE R RIS SR TR A hpZ
DR B2 3 5 A7 P A X K T i AR e ) B
fEJT, T AR BE R bR RS2 AR RS Ak 27 FET- 5%
11K 33. 34% | T AUHE FL bR R 35 32 AR M L 5 4 27 3E
ToRFEC48.14% . L, & FEREKERERE



244

SR e hrpZ p,, RIGRR R 70 TR A B E A7

225

IR fE 758 | ib A% A R R A A A RLHT Rp R
TRRIFSEES IR S 15 T T ) 02 T AR TS s 1) Ao T ¢ O

e fit

TEEREATRL

57 3Lk

(1]

(2]

—
—_
—_

[

TR, EA, SCHUHE, A 57 R P S R R R
e 27 Sk F[J]. FhF, 2010,29(4) . 106-107. (Zhang
J, Wang P W, Guan S Y. Breeding of a new spring soybean varie-
ty Jinong 27 with high yield and high oil in late maturity [ J].
Seed,2010,29(4) :106-107. )

JEL R, KA ML, 5. B R LA SR S S AT SR R R Y
WHFELT]. ZRALAO R 24 , 2008 ,39 (2 ) : 145-149.  (Zhou E
Y, LiuLJ, Zu W, et al. Study on the relationship between agro-
nomic traits and quality of spring soybean[ J]. Journal of Northeast
Agricultural University, 2008,39(2) :145-149. )

Pace P F, Weaver D B. Additional genes for resistance to frogeye
leaf spot race 5 in soybean [ J]. Crop Science, 1993,33 (6):
1144-1145.

ARG =3 1 SO N /AW - k7K i o] O e e 3 1 RS R Ul e i e IS
AAEY),2006, 26(6) : 428432, (XuL, LiM Y, Lin F. Molec-
ular basis and research progress of plant disease resistance[ ] ].
Rain Fed Crop, 2006, 26(6) :428-432. )

Canaday C H, Schmitthenner A F. Effects of chloride and ammo-
nium salts on the incidence of phytophthora root and stem rot of
soybean[ J]. Plant Disease,2010,94(6) :758-765.

Schmitthenner A F. Problems and progress in control of phytoph-
thora root rot of soybean[ J]. Plant Disease,1985,69 : 362-368.
KT, i, IREERR. MHE S JOR IS hrpZpsta FER B TERE S
Fk [ C L/ 58 DU i o A 00 A0 B 5 3 2 R A 5 18 SR A
M - H R i B 2 ST SR AR Ml 2% 57 2%, 2008 £ 68-72.
(Jiang Z Y, Gao J, Zhang J H. Clone and expression of hrpZpsta
genes form Pseudomonas syringae pv. tabaci[ C]//The 4" China
National Symposium on Phytobacteriology. Hangzhou: Professional
Committee of Plant Pathogenic Bacteria, Plant Pathology, 2008 :
68-72.)

He SY, Huang C H, Collmer A. Pseudomonas syringae pv. syrin-
gae harpinpss; Protein that is secreted via the hrp pathway and
elicts the hypersensitive response in plant [ J]. Cell, 1993,73.;
1255-1266.

Taguchi F, Tanaka R, Kinoshita S, et al. Harpinpsta from pseudo-
monas syringae pv. tabaci is defective and deficient in its expres-
sion and HR-inducing activity [ J ]. Journal of General Plant Pa-
thology, 2001, 67 116-123.

Lin HJ, Cheng HY, Chen C H. Plant amphipathec proteins de-
lay the hypersensitive response caused by harpinpss and pseudo-
monas syringae pv. syringae [ J]. Physialogical and Molecular
Plant Pathology, 1997, 51 367-375.

Strobel N E, Ji C, Goplan S, et al. Induction of systemic acquired
resistance in cucumber by pseudomonas syringae pv. syringae 61

hrpZpss protein[ J]. The Plant Journal 1996 ,9 :431-439.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Lindgren P B. The role of hrp genes during plant-bacterial inter-
actions[ J]. Annual Review of Phytopathology, 1997, 35.:129-152.
Wei Z M, Beer S V. Harpin from erwinia amylovora induces plant
resistance[ J]. Acta Horticulture 1996, 411 . 223-225.

AR, BERE PE S, AF. SZZ-Harpin BilG 8 TR IR 2 A 25 fAT
BB AP E [T]. B Y~ 4, 2003,30(2) : 11-
15. (Yu R J,Hong A,Pang Y, et al. Expression and biological as-
say of SZZ-Harpin fusion protein in bacillus thuringiensis[ J]. Mi-
crobiology,2003,30(2) :11-15.)

AR, B =, BT, 45 R AR MR I g b ) R
BORLT]. R RF,1999,27(6) :596. (Fu HX,Lu Y M,
Mao H F et al. Studies on the technique of applying Harpin for the
diseases control of strawberry grown in greenhouse|[ J]. Journal of
Anhui Agricultural Sciences,1999,27(6) :596. )

mIE R, S, A S O 20 7 B K RS U
HBETI s [ J]. AHE AR, 1999(5) 4344, (Gao Z L, Ma G
S,Zhou B G et al. Effect of Harpin on yield, quality and disease,
insect resistance of flue-cured tobacco[ J]. Tobacco Science and
Technology ,1999(5) :4344. )

Cooper B. A defective movement protein of TMV in transgenic
plants confers resistance to multipleviruss whereas the functional
analog increases susceptibility[ J ]. Virology,1995,206 . 307-313.
TAHE, LR, TR, 4 RITRA F19 BADH—CMO J
AL TR A LW B 5T [T]. & ARl R %% 3,
2012,34(5) : 503-507, 510. (Wang C Y, Guan S Y, Wang P
W, et al. Preliminary studies on transforming bivalent salt-tolerant
gene into maize callus by agrobacterium tumefaciens[ J]. Journal
of Jilin Agricultural University,2012,34(5) : 503-507, 510. )
TRAR. BT AEEA CrylABI3-2 1 v W N FCAE R v A 35t %
WHMIRERE[D]. KFF: Skl k2, 2018:9. (Zhang L.
Cloning of new insect resistant gene CryAB13-2 and its genetic
transformation and functional identification in soybean [ D ].
Changchun:; Jilin Agricultural University,2018: 9. )

BUHESS. 4% Harpin(Xoo) 8 144336 (hef2) % FotE
U RNIRERIBOIFEID]. Miat: Bl R, 2014, (Wei
G F. The inheritance and expression of HRF2 gene encoding
harpin,, in subsequent generations of transgenic soybean [ D ].
Nanjing: Nanjing Agricultural University, 2014. )

S F /N, TR, 45 HrpZ SR 6 LR AR 47 By 48 AH 2%
BEREPE A 52 ) [ J]. 22 8ol B %, 2008, 36 (32) : 13951-
13953,14066. (Yuan R L,Meng X L,Xu J P, et al. Effects of
hrpZ excitation on activity of defense-related enzymes in several
plant[ J]. Anhui Agricultural Sciences, 2008,36 (32):13951-
13953, 14066. )

TRAERR, ZEIE 0. RS A BB SR B hrpZ b, 25K B 5
DR X R B B0 M I AR R ek S [ ] ek B
,2011,39(15) :9009-9012. (Zhang J H,Li J,Gao J. hrpZp,,;
gene of pseudomonas syringae pv. glycinea can enhance pathogenic-
ity of the pathogenon soybean and cause the hypersensitive re-
sponse of tobacco [ J]. Anhui Agricultural Sciences, 2011, 39

(15): 9009-9012. )



226 K =5 OB 2 2 14
[23] {EF5#4. Harpins 8 (76 8K LA b [ 1], LR R GORBER BT AT ()], KGR, 2013,32(2) : 238-241.

[24]

[25]

[26]

[27]

[28]

[29]

22 2010,38(22) :11714-11716. ( Ren X Y. Progress research on
cucumber by harpin [ J]. Anhui Agricultural Sciences, 2010, 38
(22) :11714-11716. )

G, E0G, AR, W BRI E AR ]. R AR
b R2E2% 42,2004, 38 (3):319-322. (Han Q M, Meng H G,
Cao L H. Progress of studies on harpins[ J]. Journal of Henan Ag-
ricultural University,2004, 38(3) :319-322. )

BN R A CTAB R HGE Y DNA[J]. Kigglh B2,
1993(3) :26. (Liao C J. Rapid extraction of plant DNA by CTAB
method[ J]. Tianjin Agricultural Science,1993(3) :26. )

BED , EAAR, R, . R A IKEL )5 R GmCHR B
e R AR T B 3K [T ] 5 Mol K 4% 241, 2014, 36
(5):546-553. (Wei H B, Wang P W, Zhang Z, et al. Cloning of
chalcone reductase GmCHR gene and its expression in tobacco
[J]. Journal of Jilin Agricultural University, 2014, 36 (5) .
546-553.)

THEHH, R, TAR, . R E 51 BADH—CMO P
AL TR OISR IE T ]. & sl KA 2241, 2012,
34(5) :503-507,510. (Wang C Y,Guan S Y, Wang P W, et al.
Preliminary studies on transforming bivalent salt-tolerant gene into
maize callus by agrobacterium tumefaciens[ J]. Journal of Jilin Ag-
ricultural University ;2012 ,34(5) :503-507,510. )

SR I T4 5 B hepZ B chi LT RO EI K o
XEEEEARIE MG B BT AT [ T]. 3 ARl kA 2240, 2019, 41
(1):11-16. (Li Q,Song Y,Yu M, et al. Resistance analysis of hr-
pZ

st and chi bivalent broad-spectrum disease resistance soybean

to Phytophthora root rot[ J]. Journal of Jilin Agricultural Universi-
y,2019,41(1) :11-16.)
FHRE, EA0, H5E 5. A RS hipZ,,,, S A K

[30

[

[31]

[32]

[33]

[34]

(Yin J Q,Wang N, Zhou Y, et al. Analysis on resistance to frog-
eye leaf spot between two species of transgenic soybean progenies
with hrpZ,,, gene [ J]. Soybean Science, 2013, 32 (2):
238-241.)

A GEE, XIRIE, EARR, 4. hipZ,,, TEFEREP R T hk 23k
SREREARE RUR BERE HUE AR SO [T ] o B R E B
#2,2015,37(1) :3540. (Gu X N, Liu Z K, Wang P W, et al.
Gene expression and disease resistance of transformed hrpZ,, gene
in transgenic soybean[ J]. Chinese Journal of Oil Crop Sciences,
2015, 37(1) : 3540.)

R e D 4 DOt e Z MR SE e [T ] 22 gl Bl
2008,36(32) :13991-13992. (Tang W. Effect of transgenic copy
number on agronomic traits[ J]. Journal of Anhui Agricultural Sci-
ences,2008,36(32) :13991-13992. )

Yang H, Singsit C, Wang A, et al. Transgenic peanut plants con-
taining a nucleocapsid protein gene of tomato spotted wilt virus
show divergent levels of gene expression[ J]. Plant Cell Reports,
1998, 17(9) : 693-699.

Aeikte R0, SR , A KRR 3 R e A P A IR ()
HI3AL AL T 1. VEY 4412 ,2003,29 (1) :4448. (Hua Z H,Zhu
X F,Wu M G, et al. Inheritance of exo-genes integrated into the
rice genomes [ J ]. Acta Agronomica Sinica, 2003, 29 (1)
4448.)

KU 30, B, 45 S35 Bt PCR B AR ugh JE I 7EAR
PEHRYFE [T ] Brssfoll R4z, 2007, 30(3) : 6-9. (Liu
N,Zhang R, Luo S P, et al. Expression level of detecting vgb

gene by fluorescence real-time quantitative PCR in cotton [ J].

Journal of Xinjiang Agricultural University, 2007, 30(3): 69.)



