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Expression of GmWRKY35, a Soybean WRKY Gene, in Transgenic Tobacco

Confers Drought Stress Tolerances

LI Da-hong, WANG Chun-hong, LIU Xi-ping, WU Hai-yan, LI Hong-yan
( School of Biotechnology and Food Engineering, Huanghuai University, Zhumadian 463000, China)

Abstract: Soybean, like other crops, suffers from drought, salt, low-temperature and other abiotic stresses, seriously resul-
ting in yield decline. It is an effective way for crop breeding to improve resistance via molecular biology techniques. Zinc fin-
ger protein, an important transcription factor commonly found in plant, can regulate the expression of multiple stress-inducible
genes and enhance comprehensive resistances effectively. In this study, a RING-H2 zinc finger protein gene, designated as
GmWRKY35 , was isolated from Glycine max L. by RT-PCR. Its ¢cDNA was 1 500 bp and encoded a putative protein of 499
amino acids with a predicted molecular mass of 54. 89 kD and an isoelectric point( PI) of 6. 74. A typical RING-H2 finger
domain was found at the C-terminal region of GmWRKY35 protein. Subcellular localization analysis showed that the
GmWRKY35 was expressed in nuclear. Real-time PCR showed that the transcript of GmWRKY35 was strongly induced by
drought, salinity and cold to some extent. The GmWRKY35 gene was transformed into tobacco cultivar Wisconsin 38 ( W38)
by Agrobacterium mediated under the control of the CaMV 35S promoter. Under drought stresses, transgenic tobacco lines car-
rying GmWRKY35 gene developed the strong primary root, smaller yellow leaves, higher POD and SOD activity, less MDA
content and the percentage of electrolyte leakage, and performed higher tolerance to these stresses than the wide-type tobac-
cos. The primary function verification showed that overexpression of GmWRKY35 gene in tobaccos enhanced their tolerance to

drought stresses. This study shows that RING-H2 zinc finger proteins of soybean play an important role in plant stress resist-

ance and provide an excellent candidate for resistance breeding in soybean.
Keywords: Glycine max L. ; Tobacco; GmWRKY35; Drought stress
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Table 1 Primer sequence

519

Primer

IEm(57-37)
Forward (57-3")

I (57-37)
Reward(5°-3")

GmWRKY35 H[H vl
GmWRKY35 gene cloning

GmWRKY35 ik 5 PR AR 5 100 400 b 7 15

GmWRKY35 transgenic tobacco and subcellular localization

GmWRKY35 qRT-PCR

B-Tublin

P1: ATGTGCAGCAGCATCTTTGGGC

P3. CGGTACCATGTGCAGCAGCA-
TCTTTGGGC
P5: AGTTCCGTCTGATTTGTGGGC

P7: GCATCTTTGCGTACACTTTGCT

P2: TCAGTCAAAGAGATGAAATGGAT

P4. GGGATCCTCAGTCAAAGAGAT-
GAAATGGAT
P6: TGTTGTTCTTGGATGGCTGTG

P8: ACATAAGCCCAAAACTAGCTGGA

RN TR RG] A

The lines are endonuclease site.

2 HRE5HLH

2.1 GmWRKY35 {j5e R & B RiR M1

ik DNAMAN 6.0 J7 1 43 #r B¢ fF Xt K &
WRKY35 J He 8 R [ 25 7 28 14 1) 45 ) oA
BT BT S8 ST o AR SCak ™ Ay 43

AtWRKY35.txt
BnWRKY35.txt
GaWRKY35.txt
GmWRKY35.txt
HvWRKY35.txt
NaWRKY35.txt
OsWRKY35.txt
PpWRKY35. txt
PgQWRKY35.txt

BT, XK B cDNA K BENT 500 bp, 731 73
KB 1 AEA 499 MEIEMNEA R B

EA(E D).

PNMLV, =}
PNMLV, =}
ASMLT S
PNMLV| S

T2 11T A 4 T 54. 89 kD, A5
N 6. 74, WRKY35 3 [H 4 % 2K 11 & A7 (S o0 1T
AP H C o WRKY B Ik 45 49 5 WRKYGQK

PWETQRNALAGSTRSSSSSSLNPSSK 298
PWETQRNALAGSTRSSISSSSNPSSK 282
[PGECLECACLKQSPKEPQTTHSDDDK 136
[EWETQRNALAGSTRSQPSKNNNNAAS 371

LAVF QEARTCLQAQRRABVFPPPPPATHDGGGGQRQRQ 225

SSLEFL S

[BGENFPN. . .KDSPLNFVIQDS.... 129

LAVE QEABTCHQRQRRABARGDQFPPEE 224
PMVFEIRYVGKETCSSTGYRRNRSTRGSAGSPAQLESIQD 432
SGVNLNFDSSTCTPTMSSTRSFISSSSADGSVANMEGNAF 207

* :WRKY35 % 57 P51 W51 (1 NCBI % 5% 5 : GmWRKY35 : XP_006597676 , 0sWRKY35 : BAD69435, At-
WRKY35: OAP08828, BnWRKY35: ACH99804, GaWRKY35: KHG13090, HvWRKY35: ABL11228, NaWRKY35:
0IT08032 , PpWRKY35 : EDQ56845 , PqWRKY35 : AEQ29025.

*: The conserved sequence of the WRKY35 protein; The protein NCBI accession number: GmWRKY35: XP _
006597676, OsWRKY35: BAD69435, AtWRKY35: OAP08828, BnWRKY35: ACH99804, GaWRKY35: KHG13090,
HvWRKY35:ABL11228 , NaWRKY35:01T08032, PpWRKY35:EDQ56845, PqWRKY35: AEQ29025.

2.2 GmWRKY35 &g i# W94
W B A2 A A RS T 5% WRKY3S EH
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Alignment of WRKY35 amino acid sequences
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Fig.2 Phylogenetic tree analysis of GmWRKY35
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Fig. 3 Subcellular localization analysis of GmWRKY35 protein in onion epidermal cells
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a:The expression of GmWRKY35 gene in different tissues of soybean; b: GmWRKY35 gene expression in soybean leaves during PEG-mim-

ic dehydration treatment.

B4 GmWRKY35 BEEEXZHIRIEFES
Fig. 4 Expression analysis of GmWRKY35 in soybean
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Fig. 5 PCR and relative mRNA level analysis of transgenic lines

2.6 HERBEWTENHZES T 55 LA 55 e 230 2 DR A S A Y P45
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FAHT d J5 3 AR RN RADIFES, W 8) 7T R A T, B 5L A bR A1k W B AL G
By A= R B 58 422505 (&1 Th) o TN 8 (MDA) SOD F1 POD {4 W] b &5 T 57 A= B4

0 15%PEG

= 120 -—WT
> 100 * X . == OE-1
iz == OE-2
ol — OE-3
£ 60
g 40
do 20

(1}

©
o

0 15%PEG

THERERMNE S WT A 2R (P<0.05),
* :Significant difference between transgenic tobacco and WT (P <0.05).
Eo6 HERMEMFIHRENE

Fig. 6 Analysis of seed germination rate of transgenic tobacco
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Fig. 7 Drought tolerance analysis of transgenic tobacco lines
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Fig. 8 Analysis of physiological characteristics of transgenic tobacco under drought stress
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