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& IPTG ¥ B (0.5 mmol/L) S % (£ 16 h) ,SDS-PAGE #1335 77 ¥ 4> T B 7E 40~55 ku Z 1), 5 HURARSE, *
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Prokaryotic expression and purification of AraC transcription factor from Burkholderia pseudomallei
ZENG Hui, HUANG Wei-chen,GAO Jie,JIANG Yu-ying, HU Qi,XIU Hao (School of Tropical Medi-
cine y HaiNan Medical University s Haikou 571199 ,China)

Objective Cloned a new AraC transcription factor from BPHB001 which was isolated from HaiNan. Con-
structed the prokaryotic expression plasmid of AraC transcription factor, expressed and purified the AraC transcription
factor protein in prokaryotic expression system. Methods The AraC transcription factor gene was cloned and verified
by polymerase chain reaction(PCR) and sequencing. The recombination vector pET28a(+)-AraC contain His-taq was
constructed and verified by PCR and enzyme digestion (BamH I and Hind IIID. The recombination vector pET28a(+)-
AraC was transformed into Escherichia coli BLL21(DE3). The expression of fusion protein was induced with Optimum
IPTG concentration and detected with SDS-PAGE and purified with Ni* " chelate column. Then the purification products
was identified by Western blot.  Results A fragment was amplified using specific primer, the size of the fragment was
bigger than 1 000 bp which was consistent with expectation(1 032 bp). The recombination vector pET28a(+)-AraC was
verified by sequencing. The E. coli BL21(DE3) strain containing pET28a(+)-AraC vector was induced with IPTG(0. 5
mmol/L) and cultured for overnight( almost 16 hours). The expression of fusion protein was detected by SDS-PAGE.,
and verified by western blot assay. Conclusion An AraC transcription factor gene was cloned and a recombination vec-
tor carrying AraC gene was successfully constructed. The target protein was successfully expressed in E. coli BL21
(DE3) by IPTG inducing. The fusion AraC transcription factor protein with Immunoreactivity was purified by using Ni* "

chelate column. These results will lay the foundation for further function study on AraC transcription factor.
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KB YHAA 78 & IRTEH (Burkholderia pseudomal-
lei \Bp) JEHVEN N T, Bp BRYL 51 & B9 N 7 3 B FR
LI . 1% BT R B A D Tz e A T
AR RN ACHE X, BT R e, R
Ui XA A Bp S8 1y 38 L B i T BT AR R 1R YRR
o B Pt XA T 5 0 B L R S B R
Bl BT AR 20 ZUIE S A Bl 2 A B i A7 81 L B2
S5 ST AT R 1 952 95 67 AR A S 38 L At Bl 220 40 ) Ay
TR L AR PR B R . TR R
F2E A A M A A BT R A TR T B
AR, B Bp BF T M ALE R, HiR KRS £
T AR ARL o 0 K 58, Jl 235 A%, Jeg 8 e e 25 1 oy 5 Bk
BT Bp B X £ Rhw bR 3SR 2 i R
o TSSO R AL T L Bp XA R A 25 3
WAEARW T,

AraC ZJ5 K 8 5 8 1 — 2838 0 A7 78 19 1 19
PR S 1 2 — G R 204 100 A4S B4 1B
A 200~300 NEIEMR . HEAFTAWALEIER.C
UL 99 DA IR AraC DNA 455 451 38
Je N S (] AR R I8  AraC S5 5% 5% 0 15 26 P AR
P LI RE AT 43 S =2 A AU AR OC Bl Sz AH O B 3L
AT OE L LB M AR A TR R Bl v A A 2
SR ERIAE YA B AR I 0 &
P F 223k A v AR W IR B

AraC WG H s E AE AR T iz, BAEAR
B0 B AR T B 22 S w9 AE BPHNOOL %
BT —A AraC FJEF 3985 & 1, (H BPHNOO1
% AraC ZERREG SR 8 L BAK DI RE M A TEAE . A
SIHG B AE FERERIE Bp B9 AraC 5 R T 5E KL JE A%
FIR AL BN E 1y H I BEAT Y 35 B Al

MRERE

1 #R

1.1 E#B5FEE BPHNOOL b7 % 4 B i 1 4k 5
PET-28a(+) R ik # Kk th A& % {475 E. coli BL21
(DE3) WKk TH = RAEDHARGRAF .

1.2 =&KX A T4 DNA #E# I T 3£ E Thermo
25w R His — 3t F40/h Bl IgG(H+ L) Il 7 3¢
E Abcam 72y A s @B # ECL fb 2% & OG5 &, 5 X SDS-
PAGE A2 i W F o & Biosharp 4 #] 3 BCA £
o i e 7] & His 5 28 8 11 2l Ak il ) & ) SDS-
PAGE &t Bt iR & 3908 T8 = RAEYRHLA R A
A5 Ok /N ) S DNA B e a1 ik 1) &8 0 F 45
MEBE A= W) B 2 A R A 7] 5 Protein ladder 19 T & K
Fermentas 23 &) ,

2 Ak

2.1 AraCHZHAFARY ¥

2.1.1 BPHNo001 3K 4 DNA #£H BPHNo001 H
100 mg/L MR K R LB Hi #2237 °C .200
r/min BRI, RN E F H 4 DNA $#2BUR
£ (DP302) #/E Ui B A3 42 HCE DNA,

2.1.2 FERMSIYNRIT .G BRI RNA CES
i 3 B 1Y AraC e 5 K - B R 3 910 3% 1 i U0 A6 o5 1Y
FEFERG Y, L5 ¥ F.5'-CGCGGATCCAT-
GCCGGTAGCCAACGTG-3' CFRIZ 3 7 4 BamH 1
it 1 &) FF 54 R: 5'-CCCAAGCTTTCA-
ATCTCCAGCGAGCTTT-3"CF &£ %4> & Hind 111
B U101 80 o 51 R — M AR R A BR A /) 6 .
2.1.3 HMWERY KR LET  AraC #5H 15
Y 8K 2 K 25 pl:2 X TagMaster Mix 12. 5 pl, b3
51491 pl. FUESI 1 pl. 2 F 41 DNA 1 pl.ddH, O
9.5 pl, FHIFEF .94 °C 5 min; 94 C 30 5,58 C 30
$,72 °C 1 min, 3 35 ~§3;72 °C 10 min, PCR j*
Y 4 CARAF IFHEAT 1 Y0 B B I L Yk 4 22

2.1.4 PG WAie MRS K R BUIS BE EE i DNA
MR 3 & (DP210) b #E 20 B8 e ol 0 PCR 7= 4, H
nanodrop M xE M= 8 e

2.2 RERERAEGMA HLEAET Kaifbmd
e W) K PET-28a(+) il BamH 1 Al Hind 111 347 XX
BEUT. BEUIMA & H B/ # AR 1 pg, 10 X Smart
buffer 5 pl.BamH 10. 2 U, Hind 111 0. 2 U, fil ddH, O
HFE S0 pul, VKRR E 37 CAKBEEY 1 h, B
PR 1 0 B e W AR S PR VK S e RSO LS A
W R, K] H W Be 5 Y] PET-28a(+) #i ik i
P, B R LMEAMEIA (PET-28a(+)100 ng, H
HRER 5 &ML AR EE /R Ll 5 ¢ 1, T4 DNA ligase
buffer 2 pul, T4 DNA ligase 5U,ddH,0O T E 20 el
RNAKZE 22 CiE#RE 1 hal 4 CldE i, #E™
Yl A K 5 B DHS o BCZ S 40, T K LB 8
FHE (% 50 mg/L RIFEE %) 37 CHiFid &, PCR i
T BH PR TR 9% o 28 D ) 60 E 5 45 BBCSORL PR AF

2.3 BMIEGRKGRMLEFF IPTG REMAL
J 45 78 TEAff 1) B 2 TR F bR o D SR B Ak 2 R I R A T
FIE W BL21(DE3) "1, PCR i 3% FH M o 7% . FF &
AR BL21 (DE3) AR # A 2 5 ml finA 100
mg/L RIFE ZH MW AR LB K F £ rp, 37 *C 200 1/
min BRI R . 12 100 BY B 0K T 2H B Ak 4
& 5 ml & 100 mg/L RIREHEZE 100 me/L MW 1E&
LB i3k L fh 168 . 2 Hh—4., HIRT
37 C.200 r/min BHHEFE A, (HHM 0.4~0.6 B,
WO 4 21, B 1 A I AR 2k By
0.5.1.0,,1.5.2. 0 mmol/L B IPTG, % —%& hn AXf
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BB 218K, F 16 °C LA 200 r/min %S 24 h, B 1
ml B0 J5 WO R AL BER #E 4T SDS-PAGE LK, %
Sfrse g de @ M4 H Y & 1 R IA N O, B IPTG fix
B FWE.

2.4 HB#EZR G4 E Western blot 52 B XE
IR F EALFCRLN BL21(DES) BB ZF E 5 ml i
A 100 mg/L RARE R 100 mg/L Kan+HEFKK
WA LB 530,37 °C 200 r/min 52% 8 55w .
1+ 100 WY L PR AL MR FEM 2 1 L & 100 mg/L
FIRE R 100 mg/L WK LB K5 5k, 37 °C L 200
r/min B IR FFEK Ao THR 0.4~0. 6 BN AZ
WK 0.5 mmol/H) IPTG,F 16 °C.,200 r/min Z %
WimiF il e h A4 . HisFRBEN K BIR
A BRI LA 6 000 r/min B0 15 min, YCHE 1 4, FK
BH DEEEWE : ME=10 mL : 1 g iy tLBE B
A 100 mmol/L Tris-HCI pH7. 5,300 mmol NaCl,
2 mmol DTT,10 mmol WKW Y BB 2% vl b . B 1K
281 IR (800bar) G BT 11 000 r/min #.L» 35
min, ] R A (1~2 mD 7 E A4k, 8
FEAE AT 50 5 AR & A 100 mmol/L Tris-HCI
pH7.5.300 mmol/L NaCl.10 mmol B Mk 8 3 15 2% np
WIEAT VA o A 2 B P R T VRS AR R 20
R 0.50.150,300 mmol/L K W i) Pk 1t 7 0t
ATUER WS Ve 4T SDS-PAGE Kl . e 20 1
FI 300 mmol/L BRI P P B 3 X AraC H 1 8 H 2E
FTUEt . ¥ & AraC H B HE 09 D800 28 B8 1 )2
MrEE — 25 i fb CE i J2 #7428 5 . Superdex™ 200
Increase 10/300 GL, ¥t JZE M %% K : 25 mmol/L
HEPES, 300 mmol/L NaCl,5 mmol/L DTT, i & 4y
s ony D . WO IR R A WAL AR B H B A
I #E4T Western blot 2% .

# =X

1 AraCEREFERNTEREE

P BPHNOOT J PR 41 S 854 , LA 1 4 e 1 |
Y F.R Y3 AraC R FH5L B, 978 =90 28 19030
BV I L UK A BT . K/NZY S 1 000 bp. 5B (E
1 032 bp HEA—F (A D,
2 PET-28a(+ )EHRNUERMFLEE

FESPEY™ 38 7 Wy 28 100 3 B W E e W Uk S S (el
W, m =9 5 PET-28a () JBURL 4 51 il BamH 1 A1
Hind IIT XXEG Y, I 43 5 647 Be g B 6 1m0 e, o B Y
B S5#EARH T4 DNA SRS, S8R
354 W DHb5a. 28 RIR % & i 28 /5 >k 1] PCR Xf # 2H
MRS (B 2) . BH M A % 3 CER 4 0 hr , 28 fR
R — WL A= PR A B | T . >k T DNAMAN X

FE A AT T L 25 R R AL ORI 5 S B AR 81 58
2—F (& 3),
bp M 1 2

2000
1000
750

M DNA #REY (DL 20000 1.2 AraC ¥ 5t 73K PCR /=¥
B 1 AraC #REFERE PCR 7= 1 %3706 ¥ 5 AL B ik & 4
M  DNA marker 2000 1,2 he amplification products
Fig. 1 The amplification result of AraC transcription factor
gene by PCR

bp

2000

1000
750

500

250
100

M DNA #R&E# (DL 20000 1~4 TAIH A PCR =)
2 EAFEEPCREE
M  DNA marker 2000 1-4 Single colony
Fig.2 Verify the recombination vector by colony PCR

3 AraCHFEFEEYE=WFIE RNA XEFH
F 51 Blast tt 3t
Fig. 3 Sequence blast between PCR amplify products and original sequences

3 EAFREARRIEIPICREFERE

A4 5 B UE TE 8 19 PET-28a () T 20 ki % b &2
BL21(DE3) £ ik W # . £t 4= & F1 PCR i % h FH 7
VY& o BRI T AN BHPE B VR 2R AT S AL OT SRR 42 8 A
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BEDL 5>k 4 20, B AL B LI 145 40 i A 283k B2 o
0.5.1.0.1.5.2. 0 mmol/L By IPTG., & F 4 & 4%
AT AR ddH, O FE %, A E T 16 °C 200
r/min %5 4 h, FF 7Y 1T SDS-PAGE HL ¥k 5347
S5 WoR AlG B A X 4 F TR AE 40 ~55 ku Z ]
(HWEHKR/NA N 43 ko), SHIMHFT, HEHH
HREMEARIENE &G TRASEARE. HAR
WeRE IPTG o5 3235 1Y 8 1 o W I 22 031 ok %
IPTG &R 0.5 mmol /LK 4),
kM 1 2 3 4 5 6 7 8

170
130

100

M EHSTHEEAE 1.3.5.7 KFESHE 2.4.6.8 451
9 0.5.1.0.1.5.2. 0 mmol/L IPTG %% 4 h
4 AEREIPTCIHES AraC EREAFEORZKIZER
M Protein marker 1,3,5,7 Control 2,4,6,8 Induce with
different concentration of IPTG(0.5,1.0,1.5,2. 0 mmol/L)
Fig. 4 The prokaryotic expression of AraC transcription factor induced
with different concentration of IPTG

4 BEEZEBERHK KR Western blot # il

HM M2 Ni© gl fh, e 3 A [ v B2 IR e 11y
VR 17 SDS-PAGE., #ff 22 f 14 W e 1 Jid e i (]
5) .45 B 7R 300 mmol/L K My f A3 R B Mk RE .
N AR gl i) B 08 2088 12 M kA7 1F— 25 4li4k
afi Ak 5 2 1 R ] SDS-PAGE 6 25 1 4 i (14 6)
SR BN A B ENTE B W H A R —, di A sUR
If . R BRIE His —¥80, IFEBTR 50, X2 82T
alifb 15 5 1) AraC % % 1 E Hi#17 Western blot £
W FE 35~48 ku Z [ — ¢ 1 2 W 2% (&L 7)  TE W]
afi fb iR B e Rk

Wit

Bk R 02 — 26 nl 42 DNA Rk [ i, il
i 5 RE DR Bl 1 DX e S PR S 45 b e T
B . AraC ZEH S 15 8 U2 — 2835 08 A
TE W IE 1) 98 P 5 5 I 1 22— LD REAE A [ B A= g o
AEZESR . HETX AraC S0 &E AR ITSE 3 24 P 1
FEHORETT T AR B B A R R A BT
FERIR Gl 32 BAR v fE — 28 DU BN R P 40 AR LK
TR A B R AT L TV R P R 4 B (M A BR R AL (ELE

XF 28 SR SO AR R AE TR Hh AraC % 5% I 1 BF 5
M . i A BT L A LR Y e B B B L R Y
o e R L DX SIS B AT v R T B A R R TR
— R R R R A E AL

1 2 3 4 5 Mku 6
R —— [

- . p—

ra— - - #9-1

. —_— 63
=2 —b -
T

o S “

17

—_—

M EHASFREERE 1
IPTG i3 5 41 W 24 i 7R 5F W
mmol /L bW 38 I

5 SDS-PAGE # iUl 7~ [&] iR FE K M i 5k it 30 3R

M Protein marker 1 Lysis supernatant 2 Lysis supernatant

IPTG ¥ & H 4w i L3 2
3.4.5.6  4F 34 0.50,150., 300

after flow past Ni*" chelate column 3,4.5.6 Elution products with
different concentration of imidazole
Fig. 5 SDS-PAGE assay to detect the elution effect

M Mr(x 103)

-5
=63

.25
=17

14 15 M 16 17 18 19 20 21

7. ml

6 L EHERR SDS-PAGE 1l
Fig. 6 The proteins corresponding to different peak volumes were
detected after purification by SDS-PAGE

1 Mku) 2

M HEASTFRERE; 1.2 difbmEHAEA
B 7 it EHEHEHK Western blot 1 il
M  Protein marker; 1.2 The purified Recombinant protein
Fig. 7 The purified recombinant prorein were detected by Western blot
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AT DI T Bk S 1A 5 JR T BPHINOOT
P RS B — A AraC #5E R FRN IR SA
385 311 PET-28a(+) FURi X% AraC §% ¢ I+ 2K
FIEAT R AR R . R AE R IR T N SRA 6
MNMHARBELERE, DA TEANL, L8P
T IPTG ¥R EEXTHE F 75 A5 &L, 45 R /R 0.5~2.0
mmol/L [ IPTG X & H M IFEFREF LR EFEER.
PR IPTG MM BN 0.5 mmol/L, [6] i Xf 5 5
VAT T Ak 5 R B 16 “C I 37 CE SRR IF
Jo2E .16 CARMR I A R T 8 H s PR LR FF, A It
WiE 16 ChERSRE. A THRIEAENHED
A R AR Al Ak 1Y 2 R B R )2 B ik BEAT T —
B ryalife, R ZA 8 T i M H MR,

ARSI TE R F AR BN AraC B 5E I 15 1R TR
T A RIS SRR v R R, WO JF R AraC B 5k
PR 76 8 757 S I AV v 2 R A A o ) A B0 Tk T R F
FEBAE H Al
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