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Expression Analysis and EMSA of Soybean GmbZIP71 Gene
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Abstract: Using PCR amplification method, we cloned a new bZIP homolog which named GmbZIP71 in soybean cultivar Ha-
rosoy, RT - PCR showed that GmbZIP71 transcripted in multiple organs such as leaves, shoot apices, flowers, flower buds,
pods and roots. GmbZIP71 was constructed into prokaryotic expression vector pET29b and then transformed into E. coli BL21
(DE3) to get the expression protein for further study. The results indicated that an 48 kDa recombinant protein was expressed
with the treatment of 0.25 mmol + L' IPTG for 4 h at 28°C , the recombinant protein was confirmed to be mainly existed in in-
clusion body form by SDS - PAGE. The high - quality recombinant protein was obtained through His - tag nickle column purifi-
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cation system and the EMSA experiment indicated that GmbZIP71 protein could bind with ACGT cis - element in vitro.
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alifb A0 £ B RN 402 R s DNA Marker 1 [§ %<
BN ] EMSA R85 & (#E33075) Ity H Invitrogen
NS
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1.2.1 GmbZIP7] X R % £ % A GmbZIP71
( Glyma06g04350 ) J& K 3 511 1+ 5 |4, I 43 3 4
TS | ARG NdelF1 Sall, 518500

GmbZIP71 - 9b - F1.CATATGATGAATTTCAAGAGC,

GmbZIP71 - 29b - R1:GTCGACCCATGGACCAGITTGT-
GITCG,
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Table 1 The primer sequences contained the ACGT and CArG core sequence
BIE BN FIYFS(5°-3")
Primer Primer sequence(5°-3")
ACGT-F F: CGCGTGTACGCGTACCACGTATCCCAATTCCATAAGAAAT
ACGT-R R: ATTTCTTATGGAATTGGGATACGTGGTACGCGTACACGCG
CA:G-F F: GCAACCATCCATCCAAAAATAAGGCAAAAAAAATAAACAT
CArG-R R: ATGTTTATTTTTTTTGCCTTATTTTTGGATGGATGGTTGC

TRIZGFORRE RO F

Underline in primer sequence highlights the core sequence of probes.
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M: DNA Marker; 1:6mbZIP71 {) PCR 7=4; 2 ~3: GmbZ-
IP71 W B 7% PCR A
M. DNA Marker; 1; PCR products of GmbZIP71; 2 -3 Gm-
bZIP71 of colony PCR.
B 1 GmbZIP71 EEKRERET PCR
Fig.1 PCR product and colony PCR of GmbZIP71
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2.2 GmbZIP71 BEEMFIEN

Sy H B4R (12 L/12 D) FhAE Y Ha-
rosoy M R L AE AEZF IETIRAE # 5 HORE 42
HU RNA Jf i 445 cDNA, #%3t RT - PCR 5|9y
FT KT RN GmbZIP71 13X B35 B Hh 1 4 3k
AR 2) , B0 GmbZIP71 Ja R A BEAE K 5.1
AR KSR

L S B FB P R

Tubulin

L. Ml S: AR Fu 485 FB: 7837, P: 3% R: MR,
L: Leaves;S: Shoot apex; F: Flower; FB: Flower bud; P
Pod, R: Roots.
2 KE GmbZIP71 HARERMERIE
Fig.2 The tissue specific RT - PCR of GmbZIP71
2.3 GmbZIP71 BRZRIEZHEHNHE
FHl T4 DNA ZEFE[RKG 28 Nde 1 1 Sal 1 WUEFY) I
4iALE Y GmbZIP71 Jr BOH pET29b JOk: 4 , #
W4T pET29b - GmbZIP71 , 31 K XL Y] #1 PCR J7
EXTEA T AT E (K 3) o SV EIZ) S kb
B pET29b ZR K F BEAI 2 1.3 kb B GmbZIP71
Be; PCR AN RS2 1.3 kb ZA5 4675 . 7
Z5R R GmbZIP71 JLH C fig 5 pET29b 444 1)
His - tagZii 85 X il 5 (R K B LR ), &KW
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M: DNA Marker; 1: Nde | #1 Sal 1 $iFt]) pET29b - GmbZ-
IP71 JFRif =8y ; 2 ~4 . pET29b - GmbZIP71 ¥4 J5i ki i B4 7%
PCR #6101l
M: DNA marker; Lane 1. Products of pET29b - GmbZIP71
digested with Nde I /Sal 1 ; Lane 2 -4 Colony PCR of pET29b -
GmbZIP71 recombinant plasmid.
B 3 pET29b - GmbZIP71 MM EEYIEEFIE % PCR £7E
Fig.3 Product double restriction analysis and
colony PCR of pET29b - GmbZIP71

2.4 GmbzIP71 EARIEHXM ST

N T 2B GmbZIPT1 75 K G 1 H A7
TETE R, 43 kT b3 B A 4 v i) B 1 AT A DU
9K L Ak = 40 5 ki pET29b - GmbZIP71 () BI21
(DE3) #Efm A 0.25 mmol - L'y IPTG J5 1y
1 ~4 h #A BirEEHMRIE (K 4)  SRMITTE Y
FHEEE KT LW, U GmbZIP71 & 20
WIRAERE . B TEERRERRZRE TIRA
FILE P 2 M, B His - tag AL RS H T
HAEYEIIREN GmbZIP71 WEHE A (E4) o

i 8 9 10 11 12 kDa

i -

M: #EH Marker; 1; 28°Ci55 1 h ) GmbZIP71 S AR H; 2: 28°CiE 2 2 h (1) GmbZIPT1 S iEEREH; 3: 28CHEF 3 h
Iy GmbZIPT1 S Al MERE 1 ; 4: 28°C i 4 h 1Y CmbZIPT1 S rliEMEE ;5 5: 28°C 55 3 h 1) pET29b SnliEMEE ;5 6. 28CifS
3 h ) pET29b HAMRREE 5 7: 28°CiAS 1 h () GmbZIPT1 AR ; 8: 28°C 155 2 h [y GmbZIPT1 W ifAH A ; 9: 28C T3
h [y GmbZIP71 ALEAIAE [ ; 10: 28°C 54 h (GmbZIPT1 AR A ; 11 ~ 12 4ifkiy GmbZIPT1 A,

M. Protein Marker; 1: Total soluble proteins of GmbZIP71 induced 1 h at 28°C ; 2 Total soluble protein of GmbZIP71 induced 2 h at
28°%C ; 3. Total soluble protein of GmbZIP71 induced 3 h at 28°C ; 4 ; Total soluble protein of GmbZIP71 induced 4 h at 28°C ; 5; Total solu-
ble protein of pET29b induced 3 h at 28°C ; 6; Total dissoluble protein of pET29b induced 3 h at 28°C ; 7 Total dissoluble protein of GmbZ-
IP71 induced 1 h at 28°C ; 8 Total dissoluble protein of GmbZIP71 induced 2 h at 28°C ; 9 Total dissoluble protein of GmbZIP71 induced
3 h at 28°C; 10 Total dissoluble protein of GmbZIP71 induced 4 h at 28°C ; 11 -12; Purified GmbZIP71 recombinant protein.

B4 GmbZIP71 -His EAEHAMESRIZRAN

Fig.4 Purification of the expressed GmbZIP71 - His recombinant proteins
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bZIP s ] il ik 5 PR E 3 7 X G -
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JESRORE ™ o A 58 R P M A % R S5 (EM-
SA) 53 T GmbZIP71 5 G/A -box Fll CArG - box Hj

G/A-hybrid box(25ng) + + + +

GmbZIP71 (ng) 0 100 500 750

€— Shift band =—>

€— TFree DNA —>

Lh A B, S5V, CmbZIPT] BERE 55 4 C/A -
box f§ ACGT B0 1], 1 I 4 45 CAIG - box (
5)o MW GmbZIP71 WS HE 45 A G/A - box %47
A ACCT RL0 791 I 6 VA 15 F i F 7 L1
ik,

CArG-box (25 ng) + + + +

GubZIP71 (ng) 0 100 500 750

1E DNA 5 #9454 IV H G/ A - hybrid box Fll CArG - box 437l lA 25 ng, GmbZIP71 FE A0, 0.1, 0.5, 0.75 pg.
The amounts of G/A - hybrid box and CArG - box are 25 ng, incubated with 0, 0.1, 0.5, and 0.75 g target protein, respectively.
5 GmbZIP71 %54 G/A - hybrid box #1 CArG - box JTLHERY EMSA 4#f
Fig.5 EMSA analysis of the bindings between the GmbZIP71 and G/A - hybrid box and CArG - box
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