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GUS Activity Assay of Promoter rd29A from Arabidopsis thaliana
under Different Stresses

LIU Na, YANG Wenxiong, WANG Shihong, ZHANG Xueting, YANG Changgang
(Institute of Wheat, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China)

Abstract: About 1600bp stress inducible promoter of rd29A from Arabidopsis thaliana genomic DNA was
cloned by PCR. The plant expression vector pBI101-rd29A-GUS was constructed with this regulatory region
linked up with GUS gene,and then transferred to Arabidopsis by Agrobacterium tumefaciens system. The
expression level of rd29A was up-regulated under drought stress in homozygous seedlings. Histochemical analysis
and quantitative analysis results showed that the GUS activity was enhanced under ABA NaCl and mannitol
treatments. Therefore, rd29A prompter can strengthen the expression of GUS gene under stresses, and can be
used as an inducible promoter in gene engineering for stress resistance improvement of crops.
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FERMEYIE KBNS | BRAIAR/NEE 40,

PUFEIT rd29A Ja B2 55 A 3
T, #A TR, @ik, GE. ABA IS &
iR S5 A G B 5 =X 7 9T 44 ( Yamaguchi-Shi-
nozaki and Shinozaki, 1994) , A] F T Kt
T FL, SEEAENRESIE 5
T AT IR LI CaM V35S Ja 8h T 54 &
(PG SR 2545 0K sh B LR 0k, 7E4E
R EHTPE I8N B LR I e e ik 4 AL
DRIAE ety Sk PR AN 152 ) 25 T AT AR PR AR
Ak

IR PL, td29A MF%3k2 Z IR EE A
AT, AImA . TR, SR MBIERR (A-
BA)ZER A7 FRATRIELI G IF rd29A L hf
AT i 1600bp 1A B+ 75154,
LI DNA Rt , ek Tz s+, #
H 5P 58K pBI101-GUS %42, #:l
T HAERRI A T 0T, LA A SR
%A AU sh PR B BT EY Rl (/N )
PEALAITT R R FACE
1 #MiERZE
1.1 ##
L1 AR DURS I 7 AR 78 ( Col-04E
DEDMF MR, FrAE4 CHEIL3d)E,
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h)28 d Zity, FTHEAEE S .
112 FERF Y RNA 3B &
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(NEB). SYBR Green I(Takara). 0.2 mL. PCR
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RNA ¥ JEMAlE . B2 wg RNA, 208 5 5%
SEGTE ] 4T cDNA & 8. R FIEH
TR
1.2.4 HBURIRGNT G BRI FAE 4 °C
THE 3G, 5% AR, S
TEMS W3Rk b, 7d ), SR E AR
R o It 4 4, XRRZURELE
farRb PR, 4kEE7E MS KiRdt FIEwW ALK H
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2h )5, XF 4 A5 B #E T GUS 4L,
GUS Yo i FESClR ) et A7 10l
125 GUS &M Bt BUE Y B &
o X200 mg B fif A2 20, R Uk
Ja M SR, OB S R L F 1.5 mL
B E, A 1 mL GUS $2HZE vhi [ 0.1
M #Em2 28 wh i (pH 7.0)50 mL; 10% SDS 1
mL; 0.5M EDTA(pH 8.0) 2 mL; Triton X—100
100 pl; B - FiFELEE 100 wL; IKERZE
100 mL], FE43HR2T. 4 °C 11600 rpm 0> 5
min, 4 FIERHRE S —HEOET, KE
E

Fe26 DR % VR 1 BSA AEFRih, =
H8 Bradford Y Jy Bt & R BEHE 7l T

I JE X GUS ik K- A7 22 & 43 17
B 100 pL 2 B3, A 37 CHiFAAT GUS
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1 200 wL fin A %] 800 wL FZ W 2 1k (0.2
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b
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2.1 rd29A BT 3 R B K R
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PRI TP, Ik R(EDERM, %
BEfS 529 1 600 bp W A B (v 4 h
pRD29A ). | HindIII fF1 Xbal fi %t H Y
BRI ) 33K 3 pBI101-GUS R4 7 XLt
I, % pRD29A ff A B2, 155t #lr o7

PRD29A

1500bp

500bp

B 1 IFEEETEEEA N rd29A BEIF

30 min. 45 min Fl 60 min I} 43 B BUR S 2 b PRD29A Hy5z[E
&1 PCRS3|¥FF
HA 52 FR J¥51(5>37)
pRD29A(Clone) Rd29AFP CCCAAGCTTAGATTTGGGGTTTTGCTTTTG

Rd29ARP GCTCTAGATCCAAAGATTTTTTTCTTTCC

actin2 actin2FP CTTGTACGCCAGTGGTCG
actin2RP GCAAGGTCAAGACGGAGG

rd29A(qPCR) RD29AFP GCCGAGAAACTTCAGATTGG

RD29ARP CCATTCCTCCTCCTCCTTTC

gus835 gus835FP TCAGTGGCAGTGAAGGGCC
gus835RP GCGAGGTACGGTAGGAGTTGG
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K pBI101-rd29A-GUS, HindIII Al Xbal
ity At ) %5 o T AH v (112), R rd29A
A B B B A B IRE AR T, [l i
I P86 7 R Pt PR B

pBI101 [

pRD29A

VK 1, 2, 3 = ANASIE] Y BE M B e Rt ) s R
VKi& M & DNA Marker,
E 2 HindIIl 7 Xbal WEGH] 2 A= pE

22 HIAREMARTGL

FIRARFF A S, B BRI
BE: T R A FE DR e A SR T o X e B[R 3R
R TP AR (RAIBRE 2RIk . ek
DRIHERREA G, ghiisk, MREE KA
Ko, R AR AR R e = o if v fb ot
F(E3) . ZWGHEEFRFAGRR

3 HEFEEKGIE
23 FEphit T rd29A % GUS B B £ ik &
T
rd29A J& TR e N A S ERBRE, [H
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10+ mCK
@ oTE
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Set1! SO HIHLM 515 T Win3 "X RIEME
BFRA,

rd29A Ji 31 RS 8+ P iF o
S MR, B EE N TR
HILREYBT BRI 122 rd29A
YE>% DREB1 J## M H LN, HGsh 7 X
W& A DRE AZ.L 341 F1 ABA 1 . 4 =G A
TG (ABRE) ), TEARY) A0 LBk i, {4
WA ABA Sl (E S, WL AES
rd29A Ji 51X ABRE ¢ 91 AH 45 G il 6 s A
¥, JA3 rd29A (RN, [FIEF DREB1 #% 5%
N5 rd29A J3 8T DRE .0 55456t
CINYE7 2 S8 SR S v 7 N7 & i
rd29A FEARFRIR 251 R IA R 1d29A J&—
MTRIBERE T

AR LIt e AT, T uE T2
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TE AL FTS B R DRI B i A R 5 L
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+F Hl vd29A J3 31 F 5K 5 DREB1A & A 1 3%
IR, L R R R O A X B i
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J DR 2o 2 3K I 38T A L DR Rk &R R At
AR FE ik, W rd29A. Kinl, Cor6.6.
Corl5a. rd17 Fll P5CS %5, MR HAT H R
Pi . PiEhAERE ), HHAEERE & TAK
RZE . i rd29A 3K 30 (%) DREBIA J [F %
KA, BRI bR 2R BE AT 3R A5 o i 4 i 36 Tt
PE, R RERR AR K 2 B 2 e/ . R
rd29A 5 5B 5 Sl e PP B R T AR
HAT 32 W RS A R s (. &
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