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Abstract: Promoter, as an important element in regulating gene expression, determines the temporal, spatial and intensity
characteristics of the downstream gene expression. To study the promoter function of soybean GmbZIP33 gene, we cloned
2 316 bp upstream region of GmbZIP33 CDS as the promoter by N-PCR ( nested PCR) technique on the basis of previous
cloned GmbZIP33 gene sequence, and predicted its cis-acting elements by using PlantCARE online analysis software. It was
found that besides the core regulatory elements of TATA-box and CAAT-box, there were also stress resistance response, light
response, hormone response, sucrose response elements and tissue-specific expression elements. A vector to regulate the ex-
pression of reporter gene GUS was constructed and transformed into Arabidopsis thaliana by Agrobacterium-mediated floral-dip
method to study the expression characteristics of GmbZIP33 promoter. Histochemical staining of transgenic Arabidopsis showed
that GUS gene driven by this promoter was specifically expressed in vascular bundles of different tissues (rosette leaf, flower,
pod and root). Real-time fluorescence quantitative PCR of the GUS gene in these four tissues of transgenic Arabidopsis showed
that it was most expressed in flower, followed by in pod, suggesting that GmbZIP33 gene might be regulated by many factors
and sucrose, and showing the possibility of roles in flower and pod development regulation.

Keywords: Soybean; Arabidopsis thaliana; GUS; Vascular tissue specific promoter

TP S PR A (DZIP) e % DR T S B AR )
R T B2 BRI — R E A, B
AT — AR DX S R 28 R 4 X, ST R X
ISR DNA FEFIS5 4, TALSF 58 2 iR 1 bt
DX UG HG LA W S e ZE SR O R &
BT 75 /> bZIP s 5k F, Jakoby 25 AR 4B 1 45
TR 42 A B.C D E F .G H.IfIS 3t

5 B #7:2019-02-27
E&£WA KA RFEE 4 (31271636 ,31870090) ,

10 AN Z 5, EANTEA Y KD R T s &
G EEY My EED EEEE SR
SO0 R B AT LA R i 1% 4% b A ) A 2 0
30 A e A T AR

K 5[ Glycine max (L. ) Merr. | &3 |5 5 2 AR
BANIEWEY) . R AR B b, e R I
M A 78 143 A4~ bZIP #; 5% A T ( http://plant-

FE—EFR/N A (1993 - ), &, Wi+, EENFREREEYHHIT . E-mail: bailijuan1030@ 163. com,
BIHAEE : R (1969 - ), B 1+, 55, FENF R GRS FF5. E-mail: wucunxiang@ caas. cn;
(1973 - ) 5 i+ B2, FENFHEY N E TS . E-mail: fengyj@ bit. edu. en,



512 KR 4 4

tfdb. cbi. pku. edu. cn/) , Liao U0l Hodh g 131 4
bZIP 5 S -0 B T 10 /SR GEHE , SR 17X 467 5
) D) BE i N BA B, GmbZIP60 11y % 5% B 9k 15 A1l
ABA i S Nan %1% % 8, K5 bZIP #5[H
F GmFDL19 1] i@ i1 5 GmFT2a,GmFT5a H 4 5 £
KRG AL, 12 FRIK GmbZIPI23 1) J R 40 B I F
THEB A Th i, R, 76 3 S0 5 JL PR 7 p s &
BT AT B A AT SRR R X ey 4
IR FE 25 SRR W], IR F DZIP 5% 5% R ¥Ry D g vt 31
fife KOG TFACF = Y AR # 2

A T3 LE, JE RNA RAEHAS
254 NI J S E R S g — B DNA 5511 0 %
T SR IS Bl R, B 5 ARG B S 0 e s i) TA-
TA-box #%.0 X b, AL 45 BE 6% I8 45 5 R R 3k 1 1 1%
PEAEE DX, RV 4R SR 4R AR 1) CAAT-box , GC-box,
Fl— e e I 3l 7 2238 07 X KA = ook,
LN €I TRASIW G A o o 1 S SN VST o
NETOR 5 . WFE 3 R A 3l o] B LR sh R ik
FERL I 20 b L R D re R LS SE At . 4R
1M, AT K& S-bZIP W KR SE R ) 8l F A5
i A HE

AR SIZ 00 2 i 0 3 Ao R B R 2E R T e B
FEP GmNMHCS ) 5 87 K AISE 4 15 5 7 Gm-
bZIP33, Jya| X} & B T S-bZIP W 5K , i 7E
PR AT T2 0 5 % B3 32 T ) R S M R s SRk
—L B GmbZIP33 {E K G AEH , A WF 5% v
T GmbZIP33 (W5 8+, i i Ja 3l 7 ¥ 91 oo i
OYHT LR R IT GUS ZH 42 Y (0, F 9608 B
GUS R B2k, B 76 W AR % B IR S 3 1l 26 18 48
=, I ARV GmbZIP33 3 PH 11 Ty R 2 1 — 2 B
W T FeAht

1 57

L1 ##

L1 MapAd RESF A 574 SR I
FfRFAE LG 5 A8 By op [ Ol B2 Be A P B2 i
FEPTAMS A AR R LA Y~ i S = it
L1L2 @b RAa KB E DHSa, LA A
GV3101 Hy S50 % PRl s AB W 38 AR JBURE pGIP-
GUS AR = 1t

1.2 7%

1.2.1 K& GmbZIP33 AW B2 F # By 215
1 GmbZIP33 Fe D AUBREL P 91 i A R 2 BE 4. phy-
tozome %Y 4§ J&E ( https ://phytozome. jgi. doe. gov/pz/
portal. html) , $& 3] GmbZIP33 Pt 1F B YL {4 14K DL K
GmbZIP33 F:[A 1) CDS F41, Bt CDS | ii#2 500

bp ZEAFFHN#EAT GmbZIP33 JE 3+ Fr B e 5 53t o

Z: AR ) BE PR 40 $ O & (VL3RR S it A
PR A IR A BB 5, A 514 G R 4l
U RO AL 2 DNA | MR 45 55 G PCR $7AK (N-
PCR) , #E 17 P %8 J i ow B, PCR 47 38 S5 4 34 R
94°CHIAZ M 2 min;98°C AEE 10 s;55C 1R K 30 s;
68°C %EfH1 90 5,30 ME# . F|H Primer Premier 5.0
AR R AR N AR S S R, e g ARy 5
YRR A5 [F 05 2H 0 AT e, 51 W G i R AR R R
HNFISE M., W54 F1. 5° -TTCTAATAATCTA-
ATATGGCCATT-3" ; T84 Rl: 5°-GCTAACT-
TCATCGGTCAGATCCTCC-3" 5 [ Wi o ¥ F2: 5°-
GACCTGCAGGCATGCAAGCTTCTTTGACCAGTGAA-
GGCAAGATGTT-3" ; F554 R2: 5’ -TAGAAATT-
TACCCTCAGATCTACCATTTCCGAGAAGGAGATTT-
TTTATTTG-3" .

B —4 PCR ¥ 3 J5 i alifk 7= 16 28 — %
PCR IR, 55 Z 4G A4 38 7 1) 28 2ok But iR W8 Jie 4
A DGR B (CRARA AL RHEE AT FRA ) mlis |,
FYRAHREIRE AR & (b 2 XS EMEARA
WRATE]) S A BV AL Hind 111 Bgl 11 26 4
pGFPGUS #k {4 % 2., % 2 77 W % 1k K 5 AT &
DHS5 o, i 3 i PCR %2 2R A5 F AL ok, i 8RR
P ARA BRAA ] 58 T
1.2.2 HpMEBARGMERZAE L B Gm-
bZIP33 LK 5 2hF A BE Bt pGFPGUS w1 GUS %44
HTY 35S Ji Bl 46 BT 0 2 I8 404, R FH i v 4%
I 2 TE 6 4 B 40 5382 pGmbZIP33pro-GUS Fil %t e i
#i pGFPGUS 43l ARFF I GV3101 J& 3z 35, Fl
FAHF R A AL TR G K ) ik 24K pGm-
bZIP33pro-GUS FIXf Bk {& pGFPGUS 1) T-DNA [X
B NEFA B RS IF I 3L 4] DNA i, SRA5 19 T,
HAFFF & 50 mg-mL ™" WIEEFK (hpt) (LR
FRAET, R RS T, UL T, U4 5L R
R FE—2 04T
1.2.3  #ARBd IR CUS AR F &
FRREFRIGRE RN T, FFL A AR A K 2 AR JE A K
W1, BGERENT AL FER AR LT AEY R GUS e
W (Ao R A R TR A w]) v, 37°C i 70
BL75% A DRI 5 ~ 6 K, 75 1% 42 A F A AL
i) OLYMPUS {AH i f3f 55 T WL 52 4 8 30 A2 Jf- 40 B
ek
1.2.4 #A R H AR A H 20 DNA 49 PCR 45
R B DR A B G R & (TE IR B o e R
PR AT B 7] ) DI 55 R AEL R T 00 32 A v A
Je R 4 FB5r a1 41 HEHOE P 41 DNA ) HAE A AR



4 34 FIE AR5 : K5 GmbZIP33 FEIN ) 81 ) ve B S ki) 238 43 #r 513

I, L GmbZIP33 J& 51 Fl GUS F& R 45 S HE5 14
4T PCR 43, Horp 0 7y TE B 1 A ) 2R iR 2Ry
PR BE B A BURB R A ddH, O Sy B X BR . JH 3h
T4 5] W J¥ % K. GmbZIP33proF: 5’ -CTTTGAC-
CAGTGAAGGCAAGATGTT-3 " ; GmbZIP33proR: 5’ -
ACCATTTCCGAGAAGGAGATTTTTT-3" ; GUS LA (1)
2] ¥ ¥ %1 k. GUSF, 5’ -GAACTGGTGAACGACG-
GACT-3’; GUSR, 5’ -CCATCACATTGCTCGCTTCG-
3’ . PCR ¥ HE/=W) 2 1% B i M EE IS v Yk 43 185 25 0
FHME AR R
1.2.5 #ARM&IHAAR R AL P GUS fastk
A FH Trizol Kit {57 & (b 24
FRAG PR F]) 437 52 B B8 A AR AN [R) 2H 4 1Y
S RNA AR 8 S % s ik i) & (R AR AE LR AT R
8] AT mRNA 1 SO 5% ¥ B3 s W) R 4
£, IERAE T - 20°C oK & . S BRECHT 9
1 PCR X 7 & ( TaKaRa /A &) W36, L4 AtACTIN
YER NS, SERFDE 0 & PCR KGN e AL
JEHR MR GUS F& PR B A G 3k &, PR AN
94°C WAL 2 min; 94°C AF M 30 s.58°C &2 14 40 s,
T2°CHEAH 40 s, FEFT 40 DEHA, I E 3 IKE
SRS 3 BRI, BOISES S A H R
GUS 5NN AACTIN 31545 2/ CT {A, >R H
N2 A ANIE H A SRR B A X A R

FIH NCBI H A $R 2 (% GUS T35, #e RS2 A 28
JtE f PCR 5198t I it i 519 ok - B
1,5’ -CGAAGCGAGCAATGTGATGG-3 " ; Fiis| ¥y,
5’ -GATCCGCAAGACGCATCAAC-3’ ,

2 HRESH

2.1 XE GmbZIP33 HERBTFH RIKE

K H S IG PCR HR, 73 Wi 48 PCR K ) o2 f&
GmbZIP33J3 3l ¥ Fr B, B la WE eI v vk 45 R 4 & 1
Fizs R B 1A S o — R A A5 1 4 5545 3
K& 6mbZIP33 BH R 3 F B, K/ A2 500 bp,
KB g2 5 R N 1 8 15 B RS GmbZ-
IP33 FE A 8 Bt , R/ K2 316 bp,,
2.2 K= GmbZIP33 ERBEFHFII S

FIH PlantCARE 7 2% #{f ( http ; //bioinformat-
ics. psb. ugent. be/webtools/plantcare/html ) /3 #f7 78 [
EIRY GmbZIP33 J3 8 T 174, % a3 3h 7 IX Bk
& RNA RG4S 5L TATA-box Fl 4555 s 4
I CAAT-box #%.Co = AE FH T 14 4b , 3 A0 45 ' i
IETTA B MR S TT A R N TT A | AR A T
A 45 20 SURe 3 3R 38 B it 1Y A F oo, 4
GATABOX 3L NTBBFIARROLB 37 (£ 1),

A B

3000 b >
2000 bg —_— 3000 bp —>

2000 bp —> -

AR sE L B AR AR 45 5 M DL2000 plus
DNA 3 Fhrifite .
A :The first round amplification; B:The second round amplifi-
cation; M:DIL2000 plus DNA marker.
B | K= GmbZIP33 BEhFHI=ME
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A-D: Arabidopsis thaliana transformed with pGmbZIP33pro-GUS; E-H: Arabidopsis thaliana transformed with pGF-
PGUS as control ;A and E: Rosette leaf; B and F; Flower; C and G; Pod; D and H: Root.
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Fig. 4 The expression regulation of GmbZIP33 gene promoter in different tissues

of T, generation transgenic Arabidopsis thaliana
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