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#OE: HN SRR EALA B B R 4 (human beta defensin 4, HBDA ), 4725 J55f HOGH i 2 {15 5L 1 £ 4

SMFURETE R Jik K4t HBDA (1) DNA R B 2 B AT B8 24 pET42a b M i) 2208 BORE pET42a-HBD4 #¢
EFIFILFE R BL21(DE3) H1,0. 5 mmol/L IPTG 55385k 4 h, SEANAIALRRE 8 15 28 Western blot %3¢ , DL i B 1)
Fl G S, B SR AR M0 25 HBDA 5 SR T AL I AU B S A S M B 335 4, OF RO B 1500 € HBD4 &5 3 Rt &
(i fe /MR EZ (MIC) Rl /MR B IE (MBC) | L BT SRl MU TG PR 22 5% o 852k GST-HBDA 7E KM T i v L AT
LRI, AL A FE AL HBDA PRSP0 Sl M B A 170 B8 15 1, LR RE M AIG T S B 15 13 , AT 1o T WR-H37 PG BRI P 20>
Bo 858 RN TRSORMINFRIL T H 4] HBDA, HO0 5 Sl 50 B8 A i A A% B8 1, HAT B 13 1 TR % 67 A 1z
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Prokaryotic expression and purification of human beta defensin 4 and its bactericid-

al activity against Pseudomonas aeruginosa

GAN Xiao-qin, WU Su-hua, LUO Xiang-dong, YANG Cheng, WU Yan (State Key Laboratory of Trauma, Burns and Combined
Injury, Institute of Burns, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To explore a new approach to express bioactive human beta defensin 4 (HBD4) in
E. coli. Methods The gene fragment of HBD4 was artificially synthesized according to the sequence in Gen-
Bank and then cloned into the pET42a vector. The recombinant pET42a-HBD4 was transformed into E. coli
BL21 (DE3) afier verification by endonuclease restriction and sequencing analysis. The expression was induced
by 0.5 mmol/L IPTG for 4 h, and the fusion protein was purified by Ni-resin chromatography and identified by
Western blotting. The recombinant GST-HBD4 was digested by enterokinase and purified by Ni-resin chroma-
tography again. Furthermore, the bactericidal activities of HBD4 against Pseudomonas aeruginosa were assayed
in vitro. The minimal inhibitory concentrations ( MIC) and the minimal bactericidal concentrations (MBC) of
HBD4 against the bacterium were compared with Imipenem, Piperacillin or Ciprofloxacin. Results The GST-
HBD4 fusion protein was expressed as a soluble protein in E. coli BL21 (DE3) successfully, and the purified
HBD4 displayed antibacterial activity against Pseudomonas aeruginosa. Meanwhile, the antibacterial activities of
HBD4 was superior to Piperacillin and Ciprofloxacin, but inferior to Imipenem. Conclusion The bioactive
peptide of HBD4 is successfully expressed, and exhibits strong activity against Pseudomonas aeruginosa, which
has the possibility for control of the burn would infection.

Key words: antibacterial peptide human Beta defensin 4 ; affinity purification; Pseudomonas aeruginosa

EEWA : HK A RFA R4 (30730093)
Supported by the National Natural Science Foundation of China (30730093)
EER A WS, Lo, AR BUL RS AR, 8T, 28 I e R
FTHHIRFSY , B FBC 6 55, E-mail: qeq333@ sina. com
BIEMEE ALK, 1 (023)68754097
B 45, E-mail ; luoxd@ mail. tmmu. com. cn

W5 B #A:2008-11-24 ; f&[E] H #A :2009-03-05

NG ESELIRE S S IR N G/ UNFIEN BTEPS
IRBTER, B NN B SR RAR e W ot AP &
40 ~50 NEIERR , S A 43 T (4 ~5) x 1071y
BHESFRIIK . 20 F & A 6 AIRSF P b 2 i gk it
AR 3 AN LR B o1 I B, R 3 N RRE Y
6] B A RS 2 — I BA IR PR A WS R /Ny



884 ¥, = E E K ¥ % $i31 4
Tk, BAYE PR AR IR0 SR 125 BABAEALAR Vetem blot 5 5 T4

ROBE, HAE LG A, SCRBIR K, 24 i ok & BNt
HP A 25 P TR, DRI A B8 R B A
R R 2Y Y, 0 HL Y AT LA — L A R T K i 2 it
AR

AN B Bif# 2 4 (human beta defensin 4, HBD4 ) J&
J&T B BIHER , &A1 50 DNEIERR , RA T 1S BT E T,
X T 245 4 A P BT LA R R R B A
HBD4 FAR = AR AR, AL 75 BUSAS Fo sy, i
BRI K L2 ) — AR, BT LG o i PR TR R 2
PR AR BT A T

RIGHFF R IX FR G052 H Rl B i SR 1 3R
IKRGLZ — , CA 2 I8 1 BRTE KA IE b i o4&
ik, T HBD4 X} K 1A 1R 5 B3 14 , 76 R AT i
WANRE B4 RIA , R, FRA i il & A e K S #4%
it} (GST) b4 28 1 , TE R A1 7 N #35 GST-HBD4 fif
B, #H  EEO)F RS R O R A1 2
HBD4 Z2 ik, B 7 e 47581 T 5 2 11 PR i 7 1 2 v
7 F R —FIB I HLIR 2 .
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1.1 ##

FRi IR TE E N E. coli BL 21 (DE3) i 4% B A i 7
(ATCC27853 ) ¥ AR L5028 AR A7, i IR 43 B bk o 5 [ A Bt b4
ISR % RIB ARy pET42a Il H Novagen 24 1), PRI
NI  Taq B T, DNA %3 8E3 0 3 TaKaRa Biotech £ B2y
Al BT B QIAGEN A &), H A4y # F 5 X o [ 7 sk A 43
Mraids]

1.2 7%

1.2.1 BEHFAEAMMEE S0 GenBank HBD4 KL[H )7
G (AY377581) , N T4 % HBD4 3L, FFi% 31 2 45519k asm
EK J$510F N 3 &% Kpn 1 1 Hind T EGEI07 5. HBD4 IJi7.5'-
CACAAGGTACCGACGACGACGACAAGGAATTTGAGCTGGACCG
3’ R 75 -CACAAAAGCTTTCATTATGGTTTCGTGCGATTCAG-
C-3" KR 193 bp, RN 94 CHAM: 3 min, #R)5 94 C
305,55 °C 30 5,72 °C 15 s 3£ 30 MEH; &5 72 C 5 min,
PCR P21 pET42a ¥ Kpn 1 Fl Hind T 3E47 XA, T, DNA
Ligase 4% , 365 3% 3% 72 W) ¥ 4k DHS«; % 85 2 36 38 AR A7
PCR SR DIASIN B 5 43 A , i 326 #40  1F i 1) B 40 3R 3k 444
JE¥HAw 4 o pET42a-HBD4

1.2.2 HEHARKBMEWREESN  GRBREE AT
F W E. coli BL 21 (DE3) , $kHL 7 8 41 3% 35 kL 0 B I 7K T
3 ml LB #1,37 Cid B35 ;v H DL 1% 4Rl 4% Ah 3 3 ml grff
LB REgdtrh 37 C4RZERE35 2 D(600) 4y 0.6, Ml A IPTG L
WJE R 0.5 mmol/L,37 Cif553K1k 4 h,SDS-PAGE 43 #fr Hi ik

FIRRL I F IR W H R AR AR AP OR S 3R 3K 5,5 000 +/min £
ORI, TR R R T 42 v i A (20 mmol/L Tris-HCI
pH 8.0, 0.5 mol/L NaCl, 10 mmol/L BKME )4 °C | 875 W 7 40 it
(4 s TAE,8 s [A]BE,100 ¥%) ,12 000 r/min B> 10 min, Wi 4E |
8,8 BV EAERIZE vl A SRR N-NTA A |, il i 22
MR A BERARRR RS G 2B SRR S A AR RR I 2% e
¥ B (20 mmol/L Tris-HCI pH 8.0, 0.5 mol/L NaCl, 250 mmol/L
BRI ) VL B AR 1 5 R A PR 0 EA T v DRASI 20 AT, 4 Wi £E 2
B H ARl & T 20 mmol/L Tris (pH 8. 0) ¥ HGENT , K BRIK
W e HABER , LA G 2 G

RG24 12% SDS-PAGE HLIKJT , 2 1% (1 mA/em’,

60 min) HA5F8 2 NC &, 5% BEAR G54 2 AT, AT His 4148 5
SUREHTIAR (1:2 000 #ike) ,4 C it &, 1%0 TBST P, Jil A HRP
FRCFEPUR 1gG(1:2 000 Fi ) , i FIFEE 1 h,1%0 TBST ¥
=2y % = wailE a8
1.2.4  JpiiErgtIa S E A Laife 50 wl @Y AR
IR :20 pg GST-HBD4 Gl A& H 5 1 U JH3s TRV 2% thig b
(20 mmol/L Tris-HCI, 50 mmol/L NaCl, 2 mmol/L CaCl,, pH7.4),
FUMFE 12 h, Tricine SDS-PAGE" MR LIRCR s th TR ¢4
DIEI A& 8 P D3I Rk GST 3 bR 2 K W i #8256
AR, YT B TR AT B MY T SR Y HBD4 £ IS &
A 6 NHAR, AL SIS G, BT LR UL AR S W AR
TR A PRI OB U, B HBD4 22 )ik, e afifl
J5 [ HBD4 Z KA T e G , i IERR A /3307 T - 80 C,
1.2.5  HBD4 X4l £l 5 B 1) A S e v % R AT 5 B
HEBET oA TAT LIS 5256 LRGN F 10 pl 351k
H SR B M AT 10 ml 50 C A4 1. 5% SR BE LB Suor IR &
B . FPKEE AT, ERAHN 0.4 em, SRISTESL
IMARFIMAE SR, LATCE K AE R BIMEXT IR, 8T 37 CHE g
o

TE 96 fL3% 37 M (COSTAR) i, 5% filc i s e k7 s
HBDA4 FE iz 15 B IR 432 PG AR B PR 0 2 b 4] 2 B4 i s A
BR(ATCC27853) Kl PR 43 B T A 1) e /N4 T vk J32 ( MIIC) T i
ANRBEHRE (MBC) |, EL A ARG MIL B 16

MIC (5 - AL D(490) {5 525 X% AL D(490) (HA
03 25 5 M B IR A 2k B A A R Y MIC,

MBC U - U MIC i B L LA b 2R D0 ¥ b i) v vk BE 0 AR
AT 2 L, W IR, A3 B KBS BB TER g T
A1 AT MH ZEAE AR, 37 CH 3% 16 ~ 18 h, X A B 95 3148
THEUINT 5 CRU/ PR Y 55 F L 3 e B8 B A 3R 20 ik
141 MBC™

2 HR

2.1 FHeEMmE
A Tk 2 WY, #F 100 ~ 250 bp Z 6] A 1 447, &
WP IESE 45 TR IE A, 22 WA J5A ek Ak oy, DI 1
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1. DNA ##/2(DL3000) ; 2 &40/ pET42a-HBD4 £ Kpn 1 #= Hind Tl
MEYy; 3: T4 pET42a-HBDA; 4. DNA 472 (1 kb ladder)
E1 FJARNNEVISEEBRKSER

2.2 &4 pET42a-HBD4 #9 & A&

e IR 10 H 4 AR BURL pET42a-HBDA 5% {21k 75 32
B, B EBETE 37 °C,0.5 mmol/L IPTG i 5 4 h J5,SDS-PAGE
BT 2) 78 35 x 10° (0B Ab A7 I S 1 8 1145, S5 Y
AilE R FAEN 4T B — 30, Ui GST-HBD4 it & 2 46 K
MR IRk, BEREI TR, Al G E AN REEA
MBI 20% . 37 °C,0.5 mmol/L IPTG [ifs S 451 T, il
HEEARZSHUARE ML FRA, G i 24k 5050 i, 3641
LZ ST T 35 .

100x10*—
80x10°—>

—
50x10°— ' =H

40x10°— =

3010 "

20x10°— F

BN § |
M: & a5 FmEFE; 1 AFF; 2:1PTC #F
B2 GSTEAZEARESH

2.3 GST-HBD4 #j %54t
V5 ARIK S T A BB PR R 0 WAL B
HEATAAL , REE R R Z BT 75 E6 A A vl a5 25 1, B A 4
)G G B AL A S 95% DL B I 3.
M 1 2 3 4

100x10*—
80x10°—>1

50x10°—
40x 103 =

30x10% > ==

20x10%— |
15x10— |

M:EZarastyFRERAE; 1 BEREEG;2:0%R;3: A%
A REBEEABCEY ARG
E3 BiaZEB4i{t SDS-PAGE 447

2.4 FAERERIEITET

Western blot 7347 7 , 4l AL B ALl & 85 (H 5Pt His pr2s
BT REHLA N, FEAR X 43 i b 2 35 x 107 &b H B4 52 1) 26
PR, 5 T3 AR — 3505 10 K B #F B BL21 ( DE3) B 1R 244
TCU SN, Ui I BT S4Bl A 6 x His B3% 19 H Y8R 2 IE
i, S5 R LI 4,

M 1 2
100x10°— s

60x10°—

40x10°—1
«35%10°

25x10%>" B

17x10% >

M: g Ea ST REAFME; 1. IHEASR; 2. B @E&ESEY
4 Eh&ZE B Western blot #6145 R

2.5 HBD4 st

HBD4 X 43 F i R4 5.9 x 10°, 76 # #1 SDS-PAGE %
Ge hE LIS B BRI 43 HE S FRATT F Tricine SDS-PAGE (16%
GBI 10% TR, 4% WA I ) A EX FEYIRCR , Tricine
SDS-PAGE 4531 7 - il 5 86 1148 EK VIS, 76 5.9 x 10° &b i
M1 FRRA (RIS,

M

8=

27x10*—

20x10%—

el

6.5x10—

4.1x10—

M: & GAaxt o F B4R E; 1. GST-HBD4 gk &% &; 2. GST-
HBD4 B4 )5 bk
E5 REEAQEKEYIEKER
GST-HBD4 il &8 114 EK EY) 5 W BRUNE & 9 /X -
AR TAl AL, AR W R HBD4 2K, R T ¥R 46 )5 , Tricine
R KA, LAt B iR 3 85% LA 1 (&1 6)

1 M

—66x10°
o S
<27%10°

«20x10°

—14.4x10°
«<9.5x10°
«6.5x10°
«—4.1x10°

I
1:2 pg HBD4 ZBk; M: &G Aast o TR 404
El 6 HBD4 Zi{lHik&ER
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2.6 HBD4 4418 2 i RSN 7 a2

I35 23 50 8%, 7 TR LD B A 3 T f 4 T e 7 9
PN P55 A7, Vi B T 2] HBDA ot 4 15 2P 0 T A 0 O 7 T 775
( [g 7) o

1: R#K; 2. GST-HBD4 gx &% ; 3. 4040869 HBD4; 4. [A bk 54 18
(FAE)
E7 MASBREREFEIE

P L AT UL, JIG 18 2 X i) o A P T ) 7 BT B, 38 2
Il PR 73 B ok , HBD4 1) MIC Al MBC #B 2 /)N TR 532 P4 AR FIER Y
YRR TR 15 P, B FLASEHIT 2 B GE 0 AR 30) i 2 {1 5
B TE RSN A S B AR RS

&1 HBD4 53 Mt ERMEBAMBAESIMIEBELE (ng/ml)

_— Ml R TR IRy Bk
bER
MIC MBC MIC MBC
WRFIPERR  31.3(0.072)  125.0(0.290) 500.0(1.160) 1.000.0(2.318)
Wk <1.9(0.001) 1.9(0.001) <1.9(0.001) 3.8(0.002)
WHYPE  31.2(0.071) 62.5(0.145) >1000.0(2.265) >1000.0(2.265)
HBD4  125.0(0.028)  250.0(0.056) 150.0(0.033) 300.0(0.067)

&5 N AW R E R, #1454 mmol/L

3 itig

B B GL  Tt 25 TR MR Ak @ 2 WU R
B Jy PR A T 25 B A, s H R DR % i s ol ) 6 4
FRCT R —H AT, P 538 B B0 9 TR Rk
WEZSTEMEES . AR R, B R B
IS ER BT M R IMTBE S A IS AE R Y
it Z5PE 3G 0, A A B A btk . HBD4 2 —F
EEMNEGIEER, AWM G* .G WiyiEH:, [t
Xof— S B A5 7R i %) 00 T 3% M 49 ) 2 o) ] 2 A
MR R AV E R HABB R 1 6 7%, H 5 HAbbi A
X NE A P EVERS . i HBD4 4 BB R #5
I BB A T 2, 5T R RIS RTI PR R FH 5

KER) HBDA 5 EARMK , AR SRl A 15 K, 1
N T A BNA S, L, 3RA5 K & ) HBD4 J&
BTz NIRRT, SR HE A R IA Mkl RE RS
HBD4, DL /2 HHT R HLHI 9T ST & iU B 25 ) 1 75
3K, [H i F HBD4 LA BRI PE, [ X 1 i b

B/ A 2R PR N 2 o RS, DRI AN B T DA B
Riko BhE IR E AT R IR B B AR A
Je FUHG 2 itk Tr k. AWHFE i Al 3 Rk i 7
20K HBD4 BE 4 e 5 pET42a rf M4 LA GST
HEAMT, JJsh 798 T GST-HBD4 Filii3 8 H Y ] ¥
PERIK, 5 T aifb B 8 B 5 AN, ol T B U 0
S, RO e A DI R GST B 8 H s ml 3k
FHRA RIREIERR ¥ 51 1) HBD4

NP R AL R TS R, e BA
FEREFER) R AR . FORPUE RAE R IR
AL, VR T 4B, #2459 73155 25 0 a5 22 1]
FRRH AT, 005 Xk 20 B A 17 R A AR BT PR i 2
WAL AR R PR — AR 2 A N R AR AR R AR
TG 147078, B AR SR o, A R 9 o i)
YR RE SR A2 SCE AT BRI P 14 5 553 , R il PR IE T i
PURRE A% BOAHXS A] HEE

AWFTER GST Frfili e B B9 A 1 i R 18
RGN T Al LR GST-HBD4 Bl 5 8 H ,
i8] T HA YA THPER) HBD4 . FAT H 4%
AP -ERL L BRT 8 AR ST TR M T R o R R X
e ) TSR 1) AL 0 BT 2 M1 L TR A
PR SN TR M, 4 75 HOW 08 03 B T ) S iy 7 B
TEAE Y LA 5
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