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DA% 23k 0 A R O /DN 22 Bt 52 1 28 5 9 s 9 T AT
P E AN TSN E LR ERR A NER T
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1.1 #iR5E

DL 2 S HTR PEBUF  /NZE an Fh 8 vk 99467
iz 5 8057, 2 A BB S AP e Ak 9797 N
‘iz 8957 B RE. N BT ok B S dL R AR R
BOR 2 A B

KK K 7 - e BURFRL AR 3 L KN — B0 /N2
P A RAKEDE 2 I RFH =102 KA
BRI WIH B 15 min, U 2R RKIEVE T, 18
B AR LY el 2 JE U840, K A 7 X 214 TR 48
N ZE R KA R AR A KR R I
2y 24 h, PRI K ZFHFN T OB L 2 — B R
B BIERE SR (d=200 mm) H . & F 25 C ¢
HR16 h, B 8 h IR PR, NEGE KR
15 d B REFR LA A 15 mL w=20% PEG-
6000 ¥ 152 $0 1 52 W 38 4b 34, [W) B 3 R K Ak R
XJHE

1.2 E£BEALIERMNE

A3 B R BN HR 4 F1 PEG b3 48 h /832 %)
HRARR R IE 4 AT A B AE Ak ds Ar, A 3
AT B3 A AT RN, AR OK g
(RWC) = (fif i i — 1 i i) / CH F0 o £ — 1
) X100%MY Y (MDA JBE IR J - e J3 1
FER G AR b2 R L a3k L nT i b T
P I 5 R BUHA b 3kt T A
W A SR % S se W G250 H ik,
1.3 SRR MEEE PCR

Ay PTE PEG ZEFE 3.6.12.24 F1 48 h B BN
AT R IR B RNA L 2375 5 R 7 25 I 1 3%
kB, R Trizol {7 (TaKaRa 23 7)) $ B/ 2
4 RS RNA 2888 (o 28 40 43 6 BE T4 D
IV BE AR R 5 L A T A 2 RNA A 4l i I 5¢
#“ pE, | HiScript™ QRT SuperMix for qPCR
(+ gDNA wiper) i | & #F 17 ) % &, & W
cDNA,

18 A Primer premier 5. 0,43 Jll & 145 &
HRE ST (£ D51y BigA T AEY T
PR AR M55 A BR 2 WA

F1 BEREERHESY

Table 1  Candidate Genes and primer sequence
K 4 5 GenBank &g % 14 F (5" —>3")
Gene Accession number Primer sequence
Forward: GTGTCCGTGTCTGGCTTGGT
TaERFI AY271984 Reverse; GCACCTTCACAGCAGTAGCG
. . Forward; GGAGGATGACGTGCTTCGTG
TaMYB50 JF951913 Reverse; CTGCCTGAGACAACCTTTGCTATT
. . Forward: GCCAAGTCGTGCTCCCTCA
TaNACE9 AY625682 Reverse: CGTAGCCGTTGTTGTTATTATAGTGT
N Forward; GAACCAATGCCGTACTCGTT
Wabi5 ABL93553 Reverse; AGCACTGCCGCTTCTTCC
pactin ABLS1091 Forward: CTTGTATGCCAGCGGTCGAACA

Reverse: CTCATAATCAAGGGCCACGTA

St E B PCR 9748 H AceQ™ gPCR
SYBR® Green Master Mix A&, LA fac-
tin AN S, 7E CFX96 & 52 Af 2 7 PCR X (Bio-
Rad A7) F#AT . BAFE M EE 3 R, H &K
3APAT RN . SIS E it PCR B AA £ (10
pl) K cDNA 7 1 L. AceQ™ qPCR SYBR®
Green Master Mix 5 pL, B NG 45 0. 2 uL
(10 pmol/L) , REiB &K 3.6 uL, PCR ¥ 12
Pl :95 C 5 min;95 C 10 5,61 'C 30 5,40 4>
PEIR 3 S 24535 65 C 5 s.3FLL0.5°C /s By B
2 95 CHATmmh & .

L4 HEHRITSH

H Microsoft Excel 2007 I SPSS % {4 3 47
A AR AL TR PR B 2 B . LUK R & FE A 1 T
NS, UL PEG A B 5L 48 h J5 (9 I E (5 5
X BEZH 1 LU AEAE R 4% 28 A Ak 48 A 19 AH X AR 4L
I T SPSS #1 A 43 #r & $i B AH XS A2 A 22 8] 79 AH
Ktk

JH CFX Manager % 4 & Microsoft Excel
2007 4% 27 4SRN ST E bR AR B G A X 2R G
i, JH SPSS B AN 43 B AN ) b B 45 S I [] A R
PR 9 AR R 3K 5 5 2% A2 B AR AR H8 B i AR A2 fk 22
(] 8 A G
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2.1 AEMMNEREELEBENERERSW
W5 XF HEZH ) PEG ZhPREFEE 48 h (9 4% 4 B
INAERY A Bl A BEAE AR SR AR (3R 2) . PEG 4B 1)
INFE R 4 B A BRAE AR R AR S O BIRALER B AT 3 2
5. HEENE 48 h 5 45 8 bR 19 AH XS AR 4K (3R 3D,
SR A A A AR A B AE XA A AE BT R

sl o R e R PR R AT I M 0 AR R AR A
KT 2 A Fsm: 5 A, ml s v B 7 5 oK
9946”7 R A X AE A e KL O 1L 96, S AR /NG S Y
¥ 979’13‘] L4 A%, Al P A A 0 728 40 B R i)
mhAP s B 8057 S A N AR Ak B /N WY L R 2
89571 1.5 £, MDA 1 2 4> 5 U Y it A
PR A A R T 2 DR R, RWC 1E
2 AT BB S R R R BB R

ANTRBR /N2 il Fof (B R A7 A 3 22 50 2 PR E
2 AMMBIRATTFRIE 48 h FHERIER (v
Table 2 Physiological indicators in control group and drought of four materials after 48 h
AR R/ (me /L) PR T R/ Cmg/L) 7 R R AR o/ XA
o Soluble sugar Soluble protein (pmol/g) EW(%/ !
("'"f () mass concentration mass concentration Molalny of MDA ’
~ultivar
0h 48 h 0h 48 h 0h 48 h 0h 48 h

vk 9946 Pubing 9946 37.7540.48 73.87£0.48 52.0340.58

iz f£ 805 Yunhan 805 47.9640.47 84.17+0.37 46.68+0.84
Pife 979  Xinong 979 36.7940.20 51.46+£2.92 63.01£0.76

7 895 Zhongmai 895 43.1540.34 68.62+£0.23 68.2840.73

.43£0.95  6.1440.11 10.50£0. 25

.86+£1.14  7.3340.11 13.69£0.37

.99+£0.73  7.7740.13 15.08=£0. 36

93.66+1.72 71.71£1.76

L79+£1.04  7.4440.53 12.3740.78 92.95+1.23 70.84=+1.40

93.6741.86 64.47+1.56

95.64+2.12 63.3042. 44
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R EEENBRNANEN (x5

Table 3 Relative change of physiological and biochemical indexes of drought after 48 h

o A A T AR L CIRraY e = R PO X 4 T AR X A2 Ak AT F5 7K A X A Al
Cm-it‘ g Relative change Relative change of Relative change Relative change
ulttvar of soluble sugar soluble protein of MDA of RWC
EyK 9946  Pubing 9946 1.96+0.01 1.6640.04 1.7140.02 0.7740.02
iz 805 Yunhan 805 1.7540.02 1.7740.01 1.6640.03 0.76+0.01
VPi4e 979 Xinong 979 1.4040.09 1.2440.01 1.87+0.03 0.6940.01
> 8C hongmai 895 .59=10.0 .1940.0 .94710.0 0. 66=20. 04
i3 895  Zi i895 1.59+ 2 1.19+ 1 1.9440.03 6610. 04
LSDy. o5 0. 087 0.036 0. 050 0.041

A/ B (R O R L PEG &hFRLLE , T %
PEZE [ B AT AR AL 5 MDA i F X6 25 1k 52 674 2
(r= —0.986,P<C0.05), 5 HXF & 7K & 5 # XF
AL R IE A X (P = 0. 974, P<C0. 05), MDA f#
ERT A2 Ak 55 R T F K i 1 A AR Ak 22 66 G (=
—0.985,P<C0.05), Al EERES AR,
MDA 1 RWC [a] ) AH e PN i 2
2.2 BEEREFEEREARRM/NEZHRHRIE
4

4 A Bt S TR 5 DRAEAS [ i) /8 22 v i 3%
KK 1 iR, PEG AFR, TaERFI 1F 4
A i Bl /N2 v B AR B R AR KL R B
FA—THE—H LI —H IR, 51 1%
IKWEE AR F 3 h i, Z 5 B Wi K. 12 h i i
fiX. 24 hih, 3 TaERFI (% 2 15 & F R IF
L IRENSE 2 A RIKEE . 2 ANPURPEM RN E

AN TaERFI WREAKFNEET 24T 5
R i F L 3 h A 24 h L R TaERET 7E “ 3%
UK 99467 v Y AH X e 3k 43 i Sy 3,39 Fl 3. 67, 7E
‘iz B 8057 W43 Ay 3. 53 I 3. 92, 1 £F ¢ P 4R
979’ 2,04 1 1. 73, ‘& 8957 th Hy 1. 87
1.52,

PEG 4 3 &, & & F 09 /N & &) i
TaMYB30 {3k KF# L T, HAE 4 & Fh
i fofp 161 4 BB [R) AR S B BT — TR — BTG
R, (BTE 2 DR R TaMYB30 ik
T R 2 AT B EUS S AR R . 3 h
BF 2 A0 B b % A 0 3R 8 R R IR B 0RO,

CApk 99467 hky 4. 75, 1B 5 8057 hhy 3. 71,1 2
A BELAUR M AP . 6 h A A B e R A ) R
K, CTEAR 9797 Fh Sl 3000, ‘R A 8957 il
2.21,
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Table 4 Correlation among relative change of physiological and biochemical indexes

W H AV AR AR AL Tk A AR AR A Y AR X AR A AR X K AR AR

Item

Relative change of
soluble sugar

Relative
change of RWC

Relative
change of MDA

Relative change
of soluble protein

A MR AR G S fh 1

Relative change of soluble sugar

AR AR AR A

Relative change of soluble protein
N A X254k Relative change of MDA

XK EAM T2 4 Relative change of RWC

0. 790

—0.720

0. 800

0.790 —0.720 0. 800

1 —0.986~% 0.974~
—0.986" 1 —0.985*

0.974~ —0.985~% 1

W B x x4 B AH G M BB 2 (P<<0. 05) FIdk B 2 (P<<0. 0D 7K . 5[,

Note: * and * * indicate significant correlation (P<C0. 05) and very significant (P<Z0. 01) respectively. The same as in table 5.
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Fig. 1 Expression profiles of transcription factor genes TaERFI (A), TaMYB30 (B),
TaNAC69 (C) and Wabi5 (D) in four varieties of wheat
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9946’ Hf Wabis Wik E B FH & T HAL SR
2.3 EEREATFEANMENREZEEEEEN
TEFRHE 3T T AL B9 AE L M4 A

W 4 A5 SEE T LR 0 AR R 23k 1 5 A 4
AN B A A AR B 0 R X AR Ak 1 AT A 56 M o Bt (3R
5), TaERFI 7¢ PEG 4 ¥ 3 h.24 h 1 48 h i1
FEOGT 28 31K 05 5 R e 1O A R A A 2 A B 3 A
.6 h 2B FMICFEMIA 3 h6 h.12 h.24 h
48 h B A X ik B 5 MDA Fy AR X 28 £k 5 5 2%
A, Ui B TaERFI () Rk 5 0l ¥ & A M
MDA H A7 4k % % Y ) X & . TaERFI 1% W 38
3 h.24 h A1 48 h B A X £ ik 5 RWC 3%
O T L AE 25 A 1 360 B[R] A5 04 AH X 3% A i 5 T %
PR XoF A5 1 11 AR OGP AR S DR SR T

TaERFI V]R8 % A Z 5 A & B0 19 08 ¥,
TaMYB30 £ PEG 43 3 h B A X Rk B 5
RWC {4 A8 X} A8 46 I 25 40 5C , 48 h 5 7] 55 1 8 11
B AH X 25 Ak 5B A G . TaNAC69 18 PEG 435
3 h YA X I8 B 5 AT PR 0 A X AR Ak 1 3 A
K12 h WAHXT Rk 5 5 T P A MDA (1)
AXF AR AL S8 F A O . 24 h (A R A B S Al s
BT AR X AR AL 1 A OC .48 h A X Rk
ATV VA (%) A X A2 4R S 35 A OC . Wabis 18 PEG
AEHE 3 h B AH XT38 5 AT PR A AR X AR Ak
FR G, 12 h B AE XS 23K i 5 AT PR AR X AR
A 2 A OC BRI % S Kl Wabib Al e 2 5
A Y R 4

x5 EXETEREXNREIESEELELERANEHHEIE

Table 5 Correlation between relative expression of transcription factor genes and

relative change of physiological and biochemical indexes

e TR AL ] VA A AR M N AH X 5 7K
Gene Drought duration Soluble sugar Soluble protein MDA RWC
TaERF1 3h 0. 825 0.996* * —0.985" 0.988"
6 h 0.693 0.983* —0.966" 0.923
12 h 0.554 0.948 —0.969* 0.913
24 h 0. 824 0.997 —0.984" 0. 984
48 h 0.751 0.998* * —0.994* 0.975"
TaMYB30 3 h 0. 841 0. 881 —0.901 0.961~
6 h 0.079 0.625 —0.734 0.662
12 h —0. 766 —0.490 0. 341 —0.371
24 h —0.667 —0.738 0.625 —0.578
48 h —0.642 —0.965" 0.947 —0.891
TaNAC69 3h 0.978" 0. 896 —0. 847 0. 905
6 h 0.614 0. 822 —0. 893 0.924
12 h 0. 600 0.961* —0.961" 0.903
24 h 0.707 0.973* —0.941 0. 896
48 h 0.982~ 0. 887 —0. 838 0. 899
Wabi5 3 h 0.951~ 0.671 —0.633 0. 750
6 h 0.734 0. 348 —0. 348 0.502
12 h 0.995" 0.749 —0. 685 0.779
24 h 0.913 0.768 —0.655 0. 684
48 h 0. 901 0.677 —0.552 0.593
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HEAE R A B 46 00 #E I 5% 5k N 7 TaERFI
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XEEER
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(A5 5 T TR AR A R V) A LRI o) I £ BsF i) 1= #68
KIEE, #5FF TaERF1 . TaNAC69 F1 Wa-
bi5 y ABA MM A5 5 5% & 42 b iy o
TN TaMYB30 Rk ABA RV (F 5 5%
SR RPETH T ARG R, 53
PRI 7R AN [ it ol 14 /I8 22 o i) 22 35 7K OF A5 A5 X
fEfE2R RN TR RN KBS 50E Y
B 30 PSR I FLAS [ 5 D 0 /N 22 Ry 24 5 T
HEEHLE e 2R, 5T RSN E M,
2P R R RN Gk o SR TaE-
RFI  TaMYB30 . TaNAC69 Fl Wabi5 1) 3 ik
Z TR AT E R, R s
ST AT RE S 5 /N B ae B 25 N .
3.3 EEREAFEENRESEEENKEREN
Sk

A 32 B 530 DUS 1A P 7= 26 1 76 4R
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T P ST Rl 5 S ) 1 I, B A% R T P AR 4 i
[ AEOE i e B I STER S 1 7/ N T oS oo - = I
VoS T W A5 v 2 KM A3 T I B R RT LA B Lk A0 e K
wARY . e, LEA EAS T EHEA LA R
SE 2 B L5 A8 LV R o AR 45 A 8 7 R 1k R
fREEVE R . ARBESE b T M R A A X AR b
5 MDA A8 X 25 4k i & T AH ¢, 5 RWC 14
AL E M, 5 L ih e — 3. TaERFI (¥
FEOGT 2 3K 45 5 AT M B ARG AR b B A DG PR R T
TE 12 h A 53S0 A 2% T 38 Rp 2 B BT 52

F B, TaERFI 7845 A 38 35 22 i B i) AH
Xf Rk 5 MDA [ AH X 48 fb 4B L 5 2 674 OC
[, 3,24 1 48 h BYAHXT KA 5 RWC ) AH XT
AL E A OC R Sk Bl F TaERFI g2 5
R T P R F BT e R A R O ) il 3 X
T FL 8 B AE Y AT IR B s A B R T .
TaMYB30 [AHX R 35 7 F RWC 1Y AH X A5 4k
FAH G, 55 AT M R AR AR Ak B 3 BRRE G L 16 BH
SN T TaMYB30 nl g2 S5 nlig & A w
TR T £ = /N2 I OROK BB 1 . TaNAC69 1) AH X
35 55 AT VR R AT I AR R X AR At 2 A
K5 MDA (A A8 Ak 8 2 B0k G, 6 BT 5 1y
R, TaNAC69 T ¥ 3 ] v Mk s A mT 5 1 26
SRV IR R X 4N M R 7R A AR A A . Wabid
P4 AH X 2% 38 55 AT I P ) A X A A i 2 i
G, W Wabi5 ] 68 2 5 1 nl i P g 19
RPN Rk

M2 RN TR TaERFI |, TaMYB30
TaNACG69 F1 Wabib (/) 335 5/ 1 2 W8 b &
F W BAT B OC F L AR /N Wy i v i R
YA B, BLAE PS5 R UK 99467 iz B
8057 H i) Fe ik it bb T S AU S D S PR 9797 I
‘i 8957 ., FIEEMEE L AT M . RWC
MDA J2& VEAN A 4 B 52 1 10 & A6 AR i 78
ARG, TaERFI 1544 B B 338 5 w1
AR RWC A7 1 35 sk 8 25 4 OC P . 5 MDA
WM e TaMYB30 . TaNAC69 1 Wabi5
FE— € ] T S ae R A9 3R 5K & 4y ) 5 T
PEE VAT A PEE L RWC il MDA f77E b 3 40 ¢
PE UL, AE PP AR /N 22 0 T v e AT DURE IR
TaERFI , TaMYB30 . TaNAC69 F1 Wabi5
RIRENAE NS FFRIR
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Correlation between Expression of Drought-related
Transcription Factor Genes and Physiological,
Biochemical Indexes in Wheat

LIU Bingyan, HAN Cuiying and LIU Hugqi

(College of Life Sciences, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract This paper aims at screening transcription factor genes as indexes of identification of wheat
drought resistance, enriching and complementing the identification system of current wheat drought
resistance . Correlation between expression of transcription factor genes and four physiological and bi-
ochemical indexes was investigated under drought stress using four varieties of wheat. The genes in-
clude four drought-related transcription factor genes ( TaERFI , TaMYB30 , TaNAC69 , Wabi5 ).
The results showed that the expression of TaERF1 , TaMYB30 , TaNAC69 , Wabi5 were induced by
drought stress,and the expression profiles were different among the genes between drought tolerant
wheat and drought sensitive wheat. Correlation analysis showed that the expression of TaERF1 was
significantly correlated to soluble protein and malonaldehyde (MDA) during drought stress, it also
correlated to relative water content (RWC) after 3 h,24 h and 48 h of drought. The expression of
TaMYB30 , TaNAC69 , Wabi5 after some certain time also had significant correlation with soluble
protein, soluble sugar, RWC and MDA. The results indicated that the expression of TaERFI ,
TaMYB30 , TaNAC69 and Wabi5 could be appraisal indexes of drought-tolerance of wheat.
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