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Cloning and Analysis of Promoter of Stress-related
Gene OsPM1 from Oryza sativa
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(College of Agronomy/Key Oasis Eco-Agriculture Laboratory of Production and Construction Group, Shihezi University, Shihezi,

Xinjiang 832003, China)

Abstract: A 2 100 bp sequence of OsPM]1 promoter was obtained by searching in NCBI database. The pro-
moter was cloned by PCR using DNA from rice as template. Cis-acting elements in this promoter were pre-
dicted by PLACE. The results showed that the promoter contains a large number of cis-acting elements as-
sociated with stress,such as ABRE,DRE,LTRE,HSE and binding motif of stress-associated transcription
factor. The promoter of OsPM1 was cloned into expression vector pCambial300-221-GUS to promote the
expression of GUS gene and transgenic Arabidopsis was generated. GUS activity was detected in transgenic
plants after drought,cold and high salinity treatments. The expression level of reporter gene was very low
without treatment. After abiotic stress treatments,such as drought,low temperature and high salt, the ex-
pression of GUS increased significantly. The promoter can elicited the expression of genes downstream after
abiotic stress treatments.
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Bl o F 4 W 10 R R Ll A e 3 T Bt ik Bk
T70 SR — 26 Jofp 36 A DG 56 PR 114 6 35 0 o R AR 0 A R i 3
PP AL T RTF B,

Jet Bl F 2 5 ) B TR SRR RIOR 1 B L = K
- Hiy e 3k N TR B AN S R A ma g sh .
V55 B B AT LAFS R Ui 3 DR 2R A R S i ) s 3R
TR o DA 3k B 4p 282 v 2R IR B 3o FE R I 5 | ) AL ) AR
KB, PM19(plasma membrane protein) /& —>
ABA 55 19 J5T AR 1 L 75 /N2 FOK R o BB A 7 (7]
B H/hE gy WPM-1 & —A4~ 19 kD Z2 45 11
R 1, 78 ABA FUIK IR AL B K B B R R ) 4
ST N F TR A0 PR Y . OsPMIL (NM _
001061933) 5 WPM-1 & [l E & K, [7 )& T AW-
PM-19-like X % Z R AEA WA K H R,
FIE K ONACOAS AT L) 5 35 12 w5 7K e 11 B 5 1k A
PUERME L 00 7E 5L SE KRG OsPMI ) 3635 & B
T . ATAF1 4t —4 NAC KA SR N 1, 1
FikKFZ NaCl,ABA FI T+ 2%k S . FEK R
st R IR ATAFL A DLAR /K e 10 Tiid 0 0k O [
Ik ABA B S0 PR . 2 B 3a kb B S o 36 Gk
ATAF1 WK g fhrp OsPM1 {9 3% 35 K7 B i
AR R, DL ERFSERS R . Os PMI A] BEFE K R HK Tk
A= 8 A A AR v B T AR L (R T O SRR O
FEVLHI A A . UL, F— 2 B9 3 1 )
T-HIREXT T B B OsPM1 76 K 8 %t HE A8 9 Wy 38 17 24
AR T RE LA R L IO RS S AL
Tk R AW 30 P 4T R SRRl . AR ST MOKAS v
OsPM1 S )3 2+ A R0 = AE B e 4 35000 ) sk
PLACE 23 #1 OsPM1 3 g sh 7 & AR E Y
360 AF G A R e F . R B 4 S B Rl
e & FL A GUS 1 il & F iR 284k 8 i R AT A 5 1Y
BT AR G 0 G A 7 I S AR AR T . AR A= i3 b 3
Jei » 3 3 2 Ak A Y 0 1) D T A I i A i DR R A
K T WA % S Bl AR Al A P aE AL RS Y )
shie Sy e St
1 MBI
1.1 # #
1.1 E¥AR SC5 ARy B A R (RSN
Columbia-0) ) g 5% (Arabidopsis thaliana) ., ¥ U
FIIT R 1076 Yk SRR A iE AT 6 1 15~ 20
min, Ff K 2818 K th e FP 7 3~5 . KK
Fi & 0. 205 e M iy B 3R S B 1B A e 1/2
MS [ R FRIE, 4 ChPE 2~3 d 5, A bR #E B

IR HEATHE T

S L N S S R e

(Oryza sativa L. subsp. indica), F 3 T IEH 4
DNA By#2HC, K 7 OsPML )5 s+
1.1.2 ®EH.RHEERF KB E XL1-Blue,
WA w EHAL105 YR ik 8K pCambial300-221-
GUS WA 255 % - A7 . 250 b o 1 0% B ) 7k iy 1)
fitpF1 T, DNA # 4% 0W H TaKaRa 24 7] ; Tag i1
B b5 KA R 5 8E e 1050 & 0 EEE R\
v fE AR AR pEASY-Blunt Iy B 42204 24 v HiAl 4k 27
TR0 1 Sy [ 7 EHE 1 40 B A
1.2 77 &
1.2.1 OsPM1 EEBHHFHEI S 75 NCBI
B4 % Chttp: //www. ncbi. nlm. nih. gov/) H1 3k 15
OsPM1(GenBank & 35 NM _001061933) ft #: A
HIFH) . I OsPM1 55 I AL HT 2 100 bp Y
730 s F A 4 =K 45 T 1 B s P2 PLACE Cht-
tp://www. dna. affrc. go. jp/PLACE/) {£ £ 43 ¥1 )2
Bl A p = AR e .

PL OsPM1 { ) 87 ¢ 5131519 Py (5'-CTG-
%AGTATCAACTGGTATCCATT{S/ , ORI
h Pst 1 BV 5O F1 P, (5'-GGATCCCCTACTC-
CGGCCATCTCGTAT-3', F X%k~ BamH 1 [
P . VAZKRE 5L A 40 DNA #2447 PCR 4
YRS 94 CCHIAS T 3 min; 94 “CAEHE 30 s,
57 ‘CiB &k 30 .72 “CHEAH 2 min 10 s,30 PG ;72
"CHEAf 10 min, PCR =45 1 1 % 55 BB 58 15 i Uk 43
B S U ) B R a1 it ) & 1l b H Y B L i
A3 P A pEASY-Blunt BE47I T .

1.2.2 OsPM1 BHFHEMERUBITFRIEL
) Pst 1 #1 BamH 1 f§4)] pCambial300-221-GUS
MEA A 307 By pEASY-Blunt 5 B 2 {4, 8]
BB S8R B . #IH T, DNA # 4] 22 °C
BRI AL R MR R XL 1-Blue , 2 B %8 € #
O kL. Bl U)K E IE BB Bk IR B OA R R R
EHAL05 .38 i R 18 A 5 B9 480w 97 A6 7 82 4% 5% 1k
J5 A A R O

1.2.3 #%EEAPEFHERIELEYHELE 7
FH 8 RN HE R I T, AARh 17 0 8 . %
PG R R T AW I E CF 2 AR
D RS e o b, % 1/2 MS [H
RS 2 MAG MBI BE T 1/2 MS
WA B I o Ak SR B 57 24 b, —FR 4 4 ] 300
mmol/L NaCl #5355 B 347 m Sh AL 3 4 h; — ¥4
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W32 36 R 1 3l 7 n] e e AR AR W) 30 250 T RE S =
BOR s R R k. DIK ARG IE H 4] DNA Sl
B, B AR 51 47 PCR 714, 5i B OsPM1 )5
B B, PCR =938 a3 1% B g b 58 e m vk 4G
W AR5 1 4529 2 100 bp AR5 (B D, [k
H Y R B % 2 2 50 B 30k pEASY-Blut, 43 f§ V)
35 Je ) .

Wi PLACE Bl OsPM1 Ji 3l F A2 & 1 i
KAEF T 45 - E B OsPM1 R sh FHBR T &
Aa 81 i/ 1% 0o CAAT-box f1 TATA-
box #b . i 4, & AR £ 5 4 W 38 AH OC 19 o 1 . A 5

ABA Wi i JCAF ABRE AR R 3 7C 44 LTR, 51
NG DRE/CRT, #43# f i 94 #2 Jc fF HSE K&
MYB I MYC # 5% [F 7 25 & 060 s o A6 T I 19 0 =X
YER e A 26 4~ ABA HE5E891E I oeiE . b A
ABRE ., ABRE-like fil ABRE-related %1, 7E Os-
PM1 a3 ik & 44 4~ MYB Ml MYC # 5t K
FEEAAL S IMMYBIAT . MYB2CONSENSUSAT,
MYBATRD22, MYBCORE, MYCCONSENSUS-
AT %5, BR T 54y lbhaa 48 ¢ i = 8 4 5 1441
K L5955 A W 38 AH 6 i = VR T oo

M P

4500 bp —p
3000 bp —
2000 bp

1200 bp —
800 bp —p

K1 K OsPM1 JE 319 5
M. DS5000; P. OsPM1 J3 5 F PCR 34
Fig. 1  Amplification of OsPM1 promoter from O. sativa

M. DS5000;P. Amplification of OsPM1 promoter

®1 OsPM1 HEHTFR MR EET#

Table 1 Cis-acting elements in promoter of OsPM]1
W71 i it i
Regulatory sequence Sequence Number Characteristic
ABADESII RTACGTGGCR 1 Wi Jii ABA Responsive to ABA
ABREATCONSENSUS YACGTGGC 1 ABA Wi i JC1F ABA-responsive elements
ABREATRD22 RYACGTGGYR 1 ABA Wi )i JGfF ABA-responsive elements
ABRELATERDI1 ACGTG 9 ABRE 28l 51 ABRE-like sequence
ABREMOTIFAOSOSEM TACGTGTC 1 ABRE 28751 ABRE-like sequence
ABRERATCAL MACGYGB 5 ABRE #1371 ABRE-related sequence
ACGTABREMOTIFA20SEM ACGTGKC 4 KRGS T ABRE B0 45 5 (Core motif in ABRE of the rice gene
ACGTABREMOTIFAOSOSEM  TACGTGTC 1 ABA Wi Jif T B ¥ 51 Sequence required for ABA-responsiveness
GADOWNAT ACGTGTC 3 ABRE il 27 Similar motif to ABRE
ACGTATERDI ACGT 20 ERD1 3k W 3 Sequence required for expression of ERDI1
DRECRTCOREAT RCCGAC 2 DRE/CRT [y #% 03 Core motif of DRE/CRT
MYBIAT WAACCA 7 RD22 J3 3T MYB iR 5147 &5 MYB recognition site in the promoters of RD22
MYB2CONSENSUSAT YAACKG 4 RD22 Ja3hF+ MYB H 4 & MYB recognition site in the promoters of RD22
MYBATRD22 CTAACCA 1 K e R L K MYB 454 i 15 Binding site for MYB in dehydration-responsive gene
MYBCORE CNGTTR 6 JK B H & MYB 45 4 fi #i Binding site for MYB that is responsive to water stress
MYCATERDI CATGTG 2 ERD1 3501 MYC R 81%%] MYC recognition sequence for expression of ERDI1
MYCATRD22 CACATG 2 RD22 %54 i f5 Binding site for RD22
MYCCONSENSUSAT CANNTG 22 RD22 J2 g+ MYC iR 54 & MYC recognition site in the promoters of RD22
LTRECOREATCORI5 CCGAC 2 BI A COR5a PRI T/ &> Core of LTRE of COR154 in Arabidopsis
CURECORECR GTAC 28 AN P Sequence involved in oxygen-response
ERELEE4 AWTTCAAA 2 W B JCfF Ethylene responsive element
ELRECOREPCRP1 TTGACC 1 PR1 #) ERE #% .0 % ERE (Elicitor Responsive Element) core sequence of PR1
GCCCORE GCCGCC 2 PR 3 A GCC-box #0371 Core sequence of GCC-box in many PR genes
SEBFCONSSTPR10A YTGTCWC 2 PR #: K SEBF 54 i &4 Binding site of SEBF in promoter of PR genes
WRKY710S TGAC 15 K% PR-10 tf WRKY & 4454 i 5 Binding site of Parsley WRKYs in PR-10 genes
WBOXATNPR1 TTGAC 7 KMERE SR WRKYs ) W-box W-box recognized by SA-induced WRKYs
WBOXNTCHN48 CTGACY 2 B 3L R o WRKYs 3751 #9 W-box W-box recognized by NtWRKYs in defense genes
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ELRECOREPCRP1, GCCCORE, WRKY710S %,
FE LR W) 1368 4 5C I VR F e A 240 ) WERK Y %%
S F R B K4 A s, i3S WRKYT710S,
WBOXATNPRI1 fil WBOXNTCHN48, #£ 28 4
SR N A 6 3 ¥ . I CURECORECR (3£ 1), il it
X OsPM1 i 8l B 7 51 43 B #E . OsPML 1) )5 3
Tl REREREAE AR ZE Wy Wt T e sh Bk R e ik, ] LU
FEAEY A T A B B Rk
2.2 OsPM1 BHFREBENHMESHYILE
Bt OsPM1 W 3 3l 7 578 B & pCambial 300-221-
GUS 84k 3R 3 GUS 3 R £ 35 (| 2). i T 1
PCR 31# 5| AT Pst | Ml BamH 1| B )07 15, 5
e B F AL TS W) A B A B R E A
M. SRA 10 BANR R BE RS Uk oy B 4 Pst [ OA
BamH T BYI =9 85 R BB 2 ki . —5iir R/hgY
911081 bp. 5# A& R B R/ —80G 5 — &K
/N3 2 100 bp, 58 8 BRIV — 80 0 T
— LI UE AR IE 5 & R Xho 1 Al Spe
T HEAT Y . B AT 100 Bt i 66 Jx vl Uk AT 4 8 45
S BL 3 45 K/NZY 43I 7 431.4 666 1 1 094
bp, 5 W 25 F A — 2 (& 2), £ W] OsPM1 J3 8 F
3N 7k & pCambial300-221-GUS #ifAk
2.3 HEREBEFEIEEYIHNE TH GUS RiZHH
ﬁTEmﬁE/ﬂm BT RIESEMREREY
HAE B R R OsPML 3 8 Fat S GUS 2

12 IR A L B AL T A B 1) LR O 3R A 15 AR fe
POT AURR & ol i ag Roxh T U4 2 DA ) it
oo . A4 T, s G R IEI R A U 2 el &tk
AT IEMOIE. mih 5 REAA S 8 4
GUE A G OB L N R IR DL . 4521 (18] 3) 3%
W OR e 5 IR A B AR 2 R A 4 B
R KK LR, B e T RIs . dwdh T
FRH AL B, GUS B Rk i 0 9
TER R T 5 RIELAL B A F R %08 31 T LU
B 58 AT 0 R R Y Rk L (HUR SRR A AR, IR
XFOs PM1JE ) 15 T HE J) e otk » T 5K 2 #h i ia

10000 bp
6000 bp
3000 bp
1000 bp

500 bp

Bl 2 OsPM1 i 8y 5 41 SR A U 26 €
M. DNA 4y F4r#E 1 kb; Py, Pse I fil BamH 1 9§V
Py. Xho | Fl Spe | WY
Fig. 2 Identification of recombinant plasmid
containing OsPM1 promoter by digestion
M. DNA marker 1 kb;P;. Digestion of Pst ] and
BamH 1 ;P;. Digestion of Xho ] and Spe [

c.

&3 R T AR A Y I E R
ALE. Xt B B.F. 4 ‘C4bH 4 h;C.G. % 300 mmol/L NaCl f 1/2 MS #5323 /b ¥ 4 h; D H. T 243 4 h
Fig. 3 The histochemical GUS assay of transgenic Arabidopsis after abiotic stress treatments
ALE. Control; B, F. Plants treated with 4 °C for four hours;C,G. Plants treated with 300 mmol/L NaCl

for four hours; D, H. Plants treated with drought stress for four hours
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P RE S s (B 3) . BL EZERR B OsPM1 3
B e TR IR S A R S BT

3T

JE AL T A5 LR i, & RNA R A il 5
S T4 IR IR 5 R 5k 1) — Bt DNA JF 41, b2
PR A I 2 R S O . R sh T
HilR T 73 B CAAT -box I TATA -box 4, i 7 4 1R
Z RS I AE T JC 1, G 5 1 U0 ER F RURR B R
BT . OsPML I 355 52 2 Bl AE 242 9 1 30 15
S48 ABA iR T RANSY . ABA R —FE
MRE IR - 2 5 PR T AR K 43 W 2 38 O 1
gk A FIRIRER 2 A Y #id . BifEs
BT AR 22 T 36w R B 6 R, R AR Z2 4 7 31 ABA
FiEFY . OsPML B3 F NS A 26 4 ABA Wi i 4
KMo, H BE A L8 1) ABRE(ACGTGG/TO) ,
A7 5 ABRE UM R )T 51, 40 ABRELATERDI,
ABREMOTIFAOSOSEM , ACGTABREMOTIFA 20S-
EM,ACGTABREMOTIFAOSOSEM AIGADOWNAT ,
B T ABRE 4}, MYC fl MYB 5 31| {7 5 th /£ ABA
G A B . R e s SRR %R
I8 32 B X Se SR L 0 RD229 4 Os-
PM1 W)adh¥ &4 44 4~ MYB Rl MYC %% 5% A 7
G5 G0 P 35 NGB AR AE RD22 )3 3+
A B, LA AL, MYC fil MYB #% 5% [H 5 A]
REFE TR OsPM1 S 1) F2 ik i v 5 2 E H
FEARAE Y 38 A5 1R R X BB 5 SRR T RE S 45 5
OsPM1 W3 817 E 3R 3N OsPM1 R K& %Kik, i
R R0 T 3

B T 45 A AR A P B 7 A e D B R A ) A

S & Uk

VEWIIE R AR o 210 i 8 A (A8 0 200 i 1o 2%
kS 1 2 20 B — R 50 0 g S I An A i AR T M A
T T PR SR L A0 RE R R T R G 3 TR Y 3R
B, WRKY 5t HFREEY PRI — K EE
B S e S MR — S A AE T B0 A DG B A 1Y
Jeb Bl X300 = A T - W-boxt Y FE LR T
Hi) 72 A WRKY #5557, 49 AN B 5L 32 05 i 1
(Pst)fI SA i £ X" . # OsPM1 1 )3 3h T+
A 59 A PO O AR T, b s 24 A
& WRKY 254G 80R B 685 7410 6F 5 M TE
FoAth Bt o 5 5 b #8847 72 19 4F B OT 14, ELRE-
COREPCRP1.GCCCOREMISEBFCONSSTPRI10A,
L) A U0 Do T 1 Y o R oy 2 PR ™ A R T
SR, DT 2 2 A D P BB ) o X B 0 PR SRR L EE R
U9 i DA T4 R 200 G RE B R L BB AR W AR T T
R WEPUR S Y . OsPMI g sh Fh A
28 4~ CURECORECR #% 2 4 )7 5 15 9 1k 3 1) 480 )
o7 A 56, AT TN OsPM1 0] E 78 15 2 A A 5 1 A
Wb B — R

At %R BT GUS filA 22 35 380 1 s R 1A
PRI 58 & B 76 B & . OsPM1 3 3l 3K
B REHE TR RE. ESMEREASET,
OsPM1 J3 8 F g shfe I K K3 A8 s T F
TRk . OsPM1L /)3 3l Bk T DLsE 5 i
S AR5 2 1 e R 5 | ) R A A K BB, ST L K
R g 1o A0 S S8 5 T i R ) 3R R KO L 4 SR AR
YIRS PE . A X OsPML JE 3h F I WE 58 B F
B ] OsPM1 7E 7K B B 40 336 B ) 5 2 v i 9 42 401
il R 9E — 45 R H OsPM1 13 ) F 3K 36 79 U5 g% 4h
T R 3R 3 F T o R AR A 7 3 M B A 4R
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