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Genetic transformation of wheat with dehydrin wzyl—2 gene and the
expression level at different growth stages under drought stress

TIAN Ye, YU Zhengyang, SHI Xueying, QI Yuhong, ZHANG Dapeng, ZHANG Linsheng
(College of Life Sciences, State Key Laboratory of Crop Stress Biology in Arid Area,
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Based on the principle of RNA interference and the homology analysis, a 298 bp ¢cDNA sequence
between 0~298 bp in the dehydrin wzyl -2 gene was selected as the interference fragment, and then cloned inter-
fering fragment was inserted into the efficient plant expression vector pTCK303, clone site, to successfully construc-
ted RNA interference expression vectors containing inverted repeats. Using immature embryos of Zhengyin 1 wheat
as explants, 2512 immature embryo calli was bombarded by particle bombardment, and 26 regenerated plants were
obtained with a regeneration rate of 1.03%. Using the specific primers of the Hpt gene on the expression vector, 26
T, generation regenerated plants were subjected to PCR analysis. Six Hpt gene positive plants were detected, and
the positive conversion rate of the Hpt gene was 0.24%. Through quantitative real-time analysis of the dehydrin wzyl
-2 gene, it was found that the expression of the target gene significantly decreased. To lay the foundation for further
study of dehydrin wzyl—2 gene function, two drought tolerant wheat varieties ( Shaanhe 6 and Zhengyin 1), were
treated with drought stress at four growth stages (seedling, tillering, jointing, and flowering), and expression of
wheat WZY1-2 protein was studied. The expression level of WZY1 -2 protein in wheat incread with increasing
drought degree and at the seedling stage it was higher than that in the other three growth stages. Western blot results
showed that the size of the non-specific bands of Shaanhe 6 and Zhengyin 1 were different. The wheat wzy1-2 de-
rived from the molecular level was a drought-inducible gene.
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Fig.1  Amplification of dehydration gene wzyl-2 sequence
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Fig.2 Colony PCR validation of recombinant plasmids
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Fig.3 Identification of recombinant pTCK303 vector digested
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26 TEBETARZEMEB/NERKE WZ2Y1- BB A R R AT 5B a4 3, niErEE

2 RIEEDH SDS-PAGE 4455 ani&l 7~ & 10 i B 6 S
SRR 6 BRG] 1 B/NE 4 MRRAK HRE1 1S 2 F/NE B 25kDa~70kDa (97

D)

TE AR LA @ i1 4 B MU i SR L @il 4L CAMREE IR FEAR 1 s D AEE TR L AR IR AR B RS AR MK
Note: A. Callus of immature embryos on induction medium; B. Callus on differentiation screening medium; C. Regeneration seedlings
grown in rooting; D. Transplantation of regenerated seedlings grown on nutrient soil strain.

B4 HEERNENRET
Fig.4 Obtaining of transgenic wheat
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Table 1 Regenerated plants of transformed immature embryos of wheat

- SRR LA i % J 1) ok e ARG AR AL PCR I BH

¥ » bR/ %
. Immature embryo Bombardment of AP Resistant Number of *E*ﬁkﬁ Conversion
Wheat variety . . . Number of . transplanted ~ PCR detection of
inoculation immature embryo: seedling rate/% . rate
regenerated plants plants positive plants
D [=)
#5115 2872 2512 26 1.03 9 6 0.24
Zhengyin 1
N 1.20
2000bp . E 1.00
8 .80
gt
1000bp % 50.60
750bp 9 §o 40
; o
500bp ¥2020
=
250bp Z 97 5 6 7 8 9 WT

T AR e 5 P bk R J 7 A Y
100bp

T, generation transgenic plants and wild type

?i:M:Marker;lziﬁﬂiﬁWﬂ 2 EX 4, %ii*ﬁ**,2,5~ H:2,5~9 HARFFEFEER R . WT, BFAER N Rtk
9. NAERY T01JC RNAi ¥ B R o Note: 2,5~9 are different transgenic lines. WT: Wild-type

Note; M: Marker; 1: Recombinant vector; 3: Blank control; 4; Wild wheat plants.
type plants; 2, 5~9: Different T, generation RNAi transgenic plants. B 6 RT-PCR #&il Toﬁ RNAi #E
5 FRERE/NE T,KEH Hpe BE PCR MR R w0y -2 BEERZEE
Fig.5 PCR results of Hpt gene in T, generation Fig.6 RT-PCR detection of wzyl-2 gene expression in
transgenic wheat plants T, generation RNAIi transgenic plants
M : 5 6
100kDa | n n 2 ! 100 kDa ‘ g ’
70 kDa | i Y 70 kDa T - b
50kDa : . 50 kDa i
40kDa ‘ 40kDa o4 “~WZY1-2
e
30 kDa
30 kDa [ -
[ : - 25kDa
25 kDa [ oy T %

14kDa-““-“.~ 14 kDa

(A)

T M 2 marker; B8 CK HIE®H , 75%0y ;50%0y HHET 5150 ;35%0 y HEETRME, TR, 185015 ,50%
O ;2:BRE 675 ,50%0p ;3 . BRE 6 5 ,35%0 ;4. BA 6 5, CK;5. %851 1 5,35%0 ;6. K55 1 5, CK,
Note: M: Protein marker; CK is normal, 75%6p; ;50% 6y is moderate drought stress; 35% 6y is severe drought stress. The same below. 1:
50% 6y of Zhengyin 1;2: 50% 6y of Shaanhe 6; 3: 35% 6y of Shaanhe 6; 4: CK of Shaanhe 6; 5: 35% 6y of Zhengyin 1; 6: CK of Zhengyin 1.
7 2HMNEEPTAMEAERFARETRAET SDS-PAGE(A) #1 WZY1-2 FEEA Western blot 4347 ( B)
Fig.7 SDS-PAGE (A) of soluble protein in seedling stage of two wheat varieties under different drought-stresses and Western blot analysis (B)
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100 kDa
100 kDa

70 kDa
70 kDa
50 kDa 50 kDa

40 kDa 40 kDa “WZ7Y1-2

30 kDa 30 kDa
25 kDa

25 kDa
14 kDa

14 kDa

(A) (B)
M marker, 1:BEE 6 5, CK;2: 8851 15, CK;3:BA 6 5,35%0,, ;4. 551 1 5,35%0y;5: 864 6 5,50%6), ;6. 5] 1 5,

50%0, .
Note: M: Protein marker. 1: CK of Shaanhe 6; 2: CK of Zhengyin 1; 3: 35% 6 of Shaanhe 6; 4: 35% 6y of Zhengyin 1; 5: 50% 6y of
Shaanhe 6; 6: 50% 6 of Zhengyin 1.
B8 2M/NENERTMAEEAEARRARETELET SDS-PAGE(A) 1 WZY1-2 ZH Western blot 5347 ( B)
Fig.8 SDS-PAGE (A) of soluble protein in tillering stage of two wheat varieties under
different drought stresses and Western blot analysis (B)

M 1 2 3 4 5 6

100 kDa

70 kDa
50 kDa

40 kDa WK

30 kDa

25 kDa

14 kDa 14 kDa

(A) (B)

TE M 2B marker, 1:B%4 65 ,35%0, ;2: 5851 15 ,50%0y, ;3: 064 6 5,50%0y, ;4: B4 6 5 ,CK;5: 5851 1 5, CK;6. 451 1 5,
35%0, .

Note: M: Protein marker. 1: 35% 6y of Shaanhe 6; 2: 50% 6 of Zhengyin 1; 3: 50% 6y of Shaanhe 6; 4: CK of Shaanhe 6; 5: CK of
Zhengyin 1; 6: 35% 6 of Zhengyin 1.

B9 2M/NERETHABREEALEAEERETELIET SDS-PAGE(A) F1 WZY1-2 FEH Western blot %47 (B)

Fig.9 SDS-PAGE (A) of soluble protein in jointing stage of two wheat varieties under different
drought stresses and Western blot analysis (B)

1 2 3 4 5 6 M M 1 2 3 4 5 6
100 kDa

100 kDa

70 kDa
50 kDa

40 kDa
30 kDa

25 kDa

14 kDa

(A)

70 kDa
50 kDa

40 kDa

WZY1-2

30 kDa

25 kDa

14 kDa

(B)

WM marker, 1:BEE 6 5, CK;2:BEH 6 5,50%0y ;3 BEA 6 5,35%0p ;4. 551 1 5, CK;5: 5851 1 5,50%0y, ;6. 5] 1 =,

35%0,; .

Note: M: Protein marker. 1: CK of Shaanhe 6; 2: 50%86y; of Shaanhe 6; 3: 35%6; of Shaanhe 6; 4: CK of Zhengyin 1; 5: 50% 6 of

Zhengyin 13 6: 35%0y of Zhengyin 1.

10 2FNEFEBATAEESEREDZETRLIET SDS-PAGE(A) #1 WZY1-2 EH Western blot 47 (B)
Fig.10 SDS-PAGE (A) of soluble protein in flowering stage of two wheat varieties under
different drought stresses and Western blot analysis (B)
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ar (A) Bt 465 Shaanhe 6

AH T 21k K
Relative protein level
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The wheat with drought stress at different growth stage
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Relative protein level
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WZY1-2 S HRIRE IR F HAE KR 1.3 5
2.9 1% #8511 5 WZY1-2 1 H FE k70 0 & IEw
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BRI E IR LW AR 1.3 /55 2 45, 58
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1.5 A5 R0 2.1 % ; FRAE T b B2 52 2 R o 1 3 1
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A A e ik a3 — 30, B T SR B A 38 o, 2 s
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&~

| (B) #3115 Zhengyin 1

S}

(=}

1 2 3 4 5 6 7 8 9 10 11 12
ENG S SR R S PER (S RN A

The wheat with drought stress at different growth stage

TE: LBTIIE 3 4L 2. W 0 b BE T S0 3 B0 o B2 T 0 5 4. 70 BRI T 415 5. 20 BEIN v BE T SR M0 5 6. 23 BEY)
O RE TR 7 AR IR H AL 8. 4RI M P R T A 5 9. 4R T I R R T A 5 10T AEIIIE R 4L 1L T AR R R T R

JHp36 5 12, I A o B S

Note: 1: Normal seedling stage; 2: Moderate drought stress during seedling stage; 3: Severe drought stress during seedling

stage ; 4: Normal tillering stage; 5. Moderate drought stress during tillering stage; 6: Severe drought stress during tillering stage ;

7. Normal jointing stage; 8:Moderate drought stress during jointing stage; 9: Severe drought stress during jointing stage; 10:

Normal flowering stage; 11: Moderate drought stress during flowering stage; 12: Severe drought stress during flowering stage.
B 11 ATENERZNTEETRE
Fig.11  Densitometric Western blot band intensity
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