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(WZE] HM EARBIEEIHE I AR S BipD H 1, §il 4 2 S BEHUA T 508 H a7 1k
Jfio Jit: R pET-28a ik RS AE Eschericahia coli (E. coli) BL21(DE3) FhEE4H 353k BipD ZE 1, 1T
His Trap JEFZ T 2046 381F BipD [, ffiE BALB/c /N FRAR rBipD 2 5w BEHiiA ; 20 5 1 i 28 Sl
PRI I Y75 A S 9 T J e B P R0 38 IR 7 T Western blot SIS AG N 1BipD (%) 623 S i % 5 i i3f Western blot
LA PET R RIS E vBipD fY S )5 s LA vBipD A7 )42 ELISA Al PR S 98 58 & M i iAo
iR s pET-28a-BipD F 4 Tk 45 % E. coli BL21(DE3) Hrifi 31k (Al fb K45 T A% 4+
JRHREZ) R 36x10° (¥ xBipD 2 [, 2 LN 95. 4%, rBipD A RAF A S SRt A S S it . fe
PE/INERURT P AR R SRR il 28 BT oBipD 2 e BEHTIAR, & ik 1:512 000, 5.0 pg/mL rBipD A5
IS ELIERR T LY 2 A e g8 RO T AN 5 45 4 BB 3R IS kAR B O, 22 A St L (P<0.01)
g5 B A T B S 2SR Y wBipD B 1 ML Z e, S TG IR S 2 W S B
PR e LA S AL T R T H
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Recombinant expression and immunological characterization of Burkholderia

pseudomallei type Il secretion system protein BipD
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Jingmin', LI Qian', MAO Xuhu''? 'Department of Clinical Microbiology and Immunology , Faculty of Pharmacy and
Medical Laboratory, *State Key Laboratory of Trauma and Chemical Poisoning, Army Medical University ( Third Military
Medical University) , Chongging, 400038, China

[ Abstract | Objective To express recombinant Burkholderia pseudomallei ( B. pseudomallei) type Il
secretion system BipD protein, prepare its polyclonal antibodies and verify their immunological traits.
Methods The recombinant pET-28a-BipD plasmid was generated, and the pET-28a-BipD-carried E. coli
BL21 (DE3) bacteria were induced with isopropyl-B-d-thiogalactoside (IPTG) to express recombinant BipD
(1BipD) protein. The rBipD was obtained by affinity chromatography using His Trap column, then mixed with
Fredrick” s adjuvant to immunize BALB/c mice by intraperitoneal injection in order to obtain anti-rBipD
polyclonal antibodies. The immunoreactivity of rBipD was detected by Western blot assay using rabbit anti-
melioidosis serum and the serum from melioidosis patients. The immunogenicity of rBipD was evaluated using
Western blotting and immunofluorescence staining. Finally, rBipD was used to establish an indirect ELISA to
detect serum antibodies of clinical melioidosis patients. Results The recombinant plasmid pET-28a-BipD
was successfully constructed and transformed into E. coli BL21 (DE3) to induce rBipD expression with IPTG
treatment. The obtained rBipD had a relative molecular weight of 36x10° and a purity of 95. 4%, and had
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good immunogenicity and immunoreactivity. It could induce the production of specific antibodies after

immunizing mice, and mouse polyclonal antibodies against rBipD were prepared with the titer of 1:512 000.

rBipD of 5.0 wg/mL produced specific immune response with the serum of melioidosis patients, but had no

specific reaction with the serum of tuberculosis patients, with statistical difference (P<0.01). Conclusion

rBipD with immunological activity is successfully prepared and purified, and its polyclonal antibodies are also

developed, which provide a good tool for clinical immunological diagnosis and study of immune mechanism of

B. pseudomallei infection.
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K B YA A v B /R B TH ( Burkholderia pseudomallei
TRTPRZS ST ) 2 — Fh PR 22 BT I, 2 2 A
TR R b X K B, e — R A SR
LY BRI IR 28 BURTRE IX 3 5240 A 18
B4 20° 2L ER 205 N, (04 1 R EEER L B
SR, H R BERER Il R | 2 4% B UMM 55, i R
FERTCR? S0 2 W IR ME , ABEWIiZ RIS 3, JE TR
w0, LT 1 TG I A T A A e i AR R K
SRR RBRIRA TS H IR , 2006 435 [F 545 O
WS LIRS B 28 LE WM 501 , PR X 28 S T
ISR S ILRA B b

M #9553 22 48 (type T secretion system, T3SS) 3
i AEAE T8 22 BV TR, 7 4 TR A SR e SO o 7R o B
AEEMEMT . 28BN 4 R kD 3 4> T3SS, 4
B2k T3SS-1,T38S-2,T38S-3"* . BipD ( BPSS1529) fir
T T3SS-3 J[H e, f& Bsa BFARAL I —FP LS TE M,
Y BipB \BipC tL[a] 4 iif%iz-F- & , A WF5E R M BipD &
P15 28 B TR R J b 1 2 SR T B AR G, (H LK
Yt KA FIRLEI R A HEER o BipD 1124 T3SS f43l
A AR E £ AR LA, R R RS
b B8 BT RIT 22 AT RO VAR S AR Y AR
KA B S TE e BipD &1, I g/ B
#HZ ey, I L) BipD H F RS AU 2R SV
ST ST S v B S X BipD 4R EhRE
2R I R BUR AL AT ST SR AR SR

1 #R57T%

1.1 ##

LT kR 20 M 32 20 K EJH T BPCO06 .
BPCO04 , BPCO11, BPCO021, BPCO22, Abipd % M
RAW264. 7 il DR A7 T A LI % s SRR BIH PR |
GST 2 [t A 52 56 % i 45 IR AF s BamH 1 J¢ EcoR 1
fiff . T4 DNA Ligase I H NEB /A @; E. coli BL21

(DE3) \E. coli DH50 J&3Z A5 4 IG B KARZ ] 5 90 [
BRI A Sigma 2y 7] s DMEM B 5 5 7 Jifs 2 1l 7 1 F
Gibco 22 7] ; DnaK Fif& g B Abcam 23 7] ; GoldView I
H 3R B A W48 w5 His tag $TR W H Zenbio 28 7l
Protein lader\SuperSignalvl'M West Pico PLUS | [l 31
POt Zht 594, 1l B Bl 2¢O — Bt 488, DAPI,
SlowFade™ Glass i it $T ¥ K 3 A 7). PCR {14 A
Thermo Fisher /3 ] ; PVDF Jii | Cell Counting Slides | Hi,
WKAY . Trans-Bio Turbo W4 F Bio Rad /A #]; 0% K&
WAEH R B0 B A B A 10x10° I8 1l A
Millipore 7 @); His Trap 3£ 1 JZ #r ¥ W B GE
Healthcare /A 7] ; 2% D= 5 R-250 . DNA marker \BSA |
MR WIH3 I B A= T A= ¥ 2% 7] ; PrimeSTAR®  Max DNA
Polymerase Il | TaKaRa 7\ f] ; Leica SP8 32K £2 g 1
I B Leica Microsystems /3 o
L1.2 MikeA  RRIHEE M hiEME =
N RBEBE 12 128 S r 8 5 I IR IV o ASBIF o 3t
AN 12 A1 30~70 2 ) B8 I , I PRI W : 26 5
JHR G . ARRHE : OTEHAT I WIRTT R R A1 43
WA LR S AR A 28 S0 28 43 B B R S e S B A 5
QP X Hz ik 0 1 e IR ZH U4 R e 25 248 By i
Bl PRAE IR FAAE s @B E T ORI 788 o HEBRARUE :
BEHLSE,

SRR T R A =W NREERE &S5 %
K g B2 452 8 B I R L3 , 2R A 12 By 17 , 4F
1% 30~70 %, i PRIZWT : G5 4% 70 BOAT IR R L o 98 A b
i : OFEHEAT 250007 BRI 20 WA L MBS hR AR 22
S TG M RE A AL S B B QA (R T B
RUSAR 27 UL S5 45 B 9 ML AR I RRE IR FOAARAE ; B 8
WG RL e . HEBRPRUE: BT S 5, AR
SN A TS B AT e 1 B, HAR AT R
B ARLEPRAFERE WA RERSEEZ &1
#E (L5 202125)
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1.1.3 S5y S 6~ 8 JE i BALB/c /)
B8 L IR 16~18 o, W A KB FE LR A ], A
BIF 5T S S0 2 2o i 2 7 B K S 3 ) A A A B
2 2 H R (AMUWEC20223354 ) , #5453 148 B

SR EER
1.2 ik
1.2.1 pET-28a-BipD JFRRIXFMAIgEE 42

JSEJH BPCO06 T 4 1) 4 FL [ 41 DNA 1E4 PCR
KA, 8 E 514 5’ -GGATCCATGAACATGCATGT-
CGACATGGGACG-3'(BamH 1) J2 FiF514):5 -GAA-
TTCTCAGATCTGCAGATAGCTCTTGGC-3' ( EcoR T ) i
17 PCR ¥ 154845 H W bipd (945 bp) , Kt bipd v Bt
5 pET-28a JFt ki #4T BamH 1 /EcoR T XUEFY] , {5 Fi] T4
DNA ligase 7€ 16 C 454 F b i, W V) =9y, i J5
BEAEA E. coli DH5 o JEAZ S AN, WA F LB [ {485 37
$E 37 Cad R REFF, Yk H BRI PH M P 7 A 2R 1 7 1 1 s
F 4RH pET-28a-BipD JFi i, #:4F BamH [ /EcoR T %L
Aty D) B IE 5 F Yk 25 S v n] UL A 55 IR B A N o
KIiEFT DNA JU T .

1.2.2  rBipD & [ 1% 3K 35 F 4 fk 1% pET-28a-
BipD Fikiéhfb A E. coli BL21 ( DE3) 837 25 4l Jfd v,
37 °C 200 r/min FEF IR R D(595) K 0.6~0. 8, {fi ]
1.0 mmol/L IPTG 7£ 16 C&4 T iiE53.5.8h 5
B TR, PBS B 5 B A 2L f# 30 min, 4 C
12 000 r/min B> 15 min, Y4 F I o A0 400 8 1, 8
11 SDS-PAGE Hiyk 2% L= ik Yyt & Western blot 52
B His-BipD 2 [ (rBipD) FRiA1E M. Bl A
(20 mmol/L #§#% =44 .500 mmol/L NaCl,30 mmol/L
Bkms, pH=28.0) & B ¥ (20 mmol/L #f g = M.
500 mmol/L. NaCl 500 mmol/L Bkmk pH=28.0) F a7
Ao TERAERS 451 T 75 Tl A /i 2 L, S e
PR T A His Trap S5 F1Z A AR 264k
rBipD F [, B EEVENLE LA 1 mL/ B WSCHE I 28 06 22 Rt
W2 53, SDS-PAGE J2 25 T iy 5 A e € 45 I 45 4 43 1)
A A S A B B S A IR A S
SR R R D BRI S 45 R PBS, SDS-PAGE
N By i i e A5 K kBipD 8 B & 4B, rBipD
EAGRT R TER,

1.2.3  ZrifEpuikmmls B 400 wg 1Y rBipD &
H#T K0 PBS Hh J 0. 22 pm k8 )5, 5%
PRFREE Qo8 A IR G IR & 7850 3L AL, 4% B UV
50 g rBipD & [ Y FH R M s T ) e e /N B, 6 HE A/
RIS PBS 9, 10 055 0 K. 5 14 R 5%

21 RS 0 RAAR R 1BipD 3 H R, 9 %5
IRANTE AR 5800 FUAL , AR S i AR [R] A 2R AT
JE G TS NS e . 5% 27 REATARBRCR ML, 43 25 4R 15
3% 5 & T -80 CIR1F
1.2.4  [a4% ELISA 528 i SCieit irids Wk 2
4 rBipD HFE A HUE 4 C AL EEFR AR 5%, PBST It
BG4 1% BSA B, GEAUE AR RS 14 rBipD
PGP0 BRZH /NI TG (121 000~ 1:1 024 000) , 5%,
KEIH S B I, 37 CIER 1 h, PBST Bisk,
AP T 37 CHEF 1 h, PBST Pt A R
W37 CHREOGIEE 15 min, ML (R SO, 15
R AN 52 DL BEE [ D (450) ], S2 3 4106 % (H
D(450) /%f BUZH G BE{E D (450) >2. 1 41k B 14 4%
RN RS,
1.2.5 Western blot 325 BERRNER EEE
F1, iA_EAE buffer, 43 J& i 100 °C 2 10 min , AR 455250
iR FAER 10%5Y 12% SDS-PAGE BEHEATHLIK , 1M
J5i{#i F Trans-Bio Turbo 2 T 554 0. 5 mA {6 3 4% X
40 min, 5% B NE Wk A 2 b ARPESE 5 H B9 A DnaK
PUik His tag Hri& BipD 2 saBEHTIA S SR LG
4 CHg g o5, TBST Yo i A B — 40 % I &
2 h, YRR 8 Bio-Rad A2 &GOSR 11 2%
1.2.6 Qe tasisn o RAW264. 7 2 i 5
AT 4 i K T AN e R i 24 fL AR, 37 °C
5%CO, K35 12 h, DL 10 = 1/ 8% 4s 5 H0m A 2 S 1w
WT J Abipd TR, B 1.5 h J5n A%
N 250 pg/mL 1R AR R TE BRI A, J2% s 6 h
J& FH PBS YEFRANM 2 K, 4% 2 R W B[ € 10 min,
0.3% Triton X-100 4-F 10 min, 1% BSA %M. )5
MM ASRBTZE SIEBPUA  LLFHU R TEE 3T 594
BipD Z paBEHTAA | L BT BRSO Ht 488 433 T
TREOCHEE 2 h, PBS VR4S , N A DAPI 37 °C ki
JEIFE 30 min, PBS PRIFANALG B A0 MIC 42 3 7T
A SlowFade™ Glass % R 3t I K & F 5 B 288 A B
fd1 ] Leica SP8 FLER AR i il B A& LH UGG B
1.3 %3t oM

SR BT R 3 Yol A i ] GraphPad
Prism 8 {417 Student” s ¢ K45, 73 M7 4R GE 1T
92 TR, P<0.01 B 22 A Gt X,

2 R

2.1 BipD B@ Ak
2.1.1 AR pET-28a-BipD Fiygt LIS
BPCO06 HHEI{I 4 HLIF 41 DNA Az, BipD-F/R 34 |-
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TS 19, PCR 154K 15 H L bipd J B2 (945 bp) |
A% F2 35 84 pET-28a-BipD £ EcoR I /BamH 1
XU S B BEWEE e L Uk S 00 M B i Be S 3e R
N (B 1), B P45 R 5 GenBank $4% /21 )7
G| —2, R JFAZ R IR AR pET-28a-BipD F AL

10 000 bp— e '

<6302 bp
H U «5357 bp

<945 bp

M:DNA 2 2474 ; 1:bipd 1/ PCR #7738 = 4p;2. T4 %
#2 pET-28a-BipD; 3. & 48 i #2 pET-28a-BipD £ EcoR 1/
BamH | S B3 /= 4

1 pET-28a-BipD E=HFRHI AR

2.1.2 Biph HHEGHRE B4R pET-
28a-BipD [ E. coli BL21(DE3) | IPTG ¥ 5 1BipD &
FIZ23 , 20 A A B 38 M DL E 25 (1 #E4T SDS-PAGE
i, 25 8 R BipD 20 T L E A (B
2A) . J3rHIAE16 CL PTG 55 3.5.8 h 5, A Wi g5
FER 2 36x10° i BN T — A E 447, 5 1BipD &
TR A T A — 3, 483Kk G 4% IR B (B0
25 R rBipD R FRIKETE 16 CiHEF 3 h /44N H
6.1% 16 CiEF 5 h & F N 7.3% .16 CHES 8 h &
T4 3.7% (K 2B) . fiifi] His-tag Hi{&iE 1T Western
blot 52 1 & B A [ {3 B 4547 K (1 A His 45 28,
HIE A% 417 g eBipD 2R 45 HF (E12C) o MR 3 5 0 &%

M 1 2 3 M 1 2

180x10*—> 180x10' > =—=
10010 100x107—> se— —
70x10*— TOx10°— - === ==
55x10°— S5x10> - == =
40x10* —rBipD(36x10°)  40x10% > ==
35x10*] 35x1 07> -
25x10%>

25x107— -

154107 15x101> w—

10)(10]4" " . A 10x10->

A L 5 e &40 BipD & & Rk

SR AL rBipD B M ARG 7R 16 C 4 IPTG i
F5 h M T RBREE
2.1.3 1BipD HpP4ifk 2 L% pET-28a-BipD ik
() E. coli BL21(DE3) B AE 16 C,IPTG %S 5 h 5,
PRI B (1 JF3E A2 His Trap SEMZBTAELIAL)S K
L HW K SDS-PAGE B2l 8 S iR 5 5
MAUER 45 (B 3A), 15 3 AT 1 BipD . SDS-
PAGE BERZHLIK S5 AL B, rBipD 8 A X 43 F i 2
h36x10° (& 3B) , S HE AN 43 T i K/ AR —
., 4tk i) rBipD SR 4EE 2 95. 4% (K] 3C) o AW
Lifb IR Z 3 mL B A, W20 1. 96 mg/mL,
2.2 1BipD &G LIE R LT

3 A ST L TR INL 7 AR 288 S A SRR FR 3 I
T Western blot SEERIN rBipD A4 6o 38 S e , 5K
B5UE B rBipD -5 e 1S B TR I3 A2 S0 B Uk
Y BAPE BB I Y Y RE 7 AR R S M B BRI R, FE R
R S R v (L 4) o
2.3 rBipD &G £ REE T

2.3.1 R4t BipD HH £ vg BT Y ] £ KBTI RL
WE  aifnd BipD & R A RN B 3R

73BT 1BipD 1 2 sEBE BT IR , ELISA 6 I 45 21 2 /s 4t
PRI BE 5 1:512 000( ] S) o

2.3.2 R BipD HH £ SEBEHUIAR RERR S UM DS B
JHE R BipD SEH T Wl B AR K Abipd
SLIH B Y 2 B R FURE S, LA eBipD 2R (9 Ry BH AT R, LA
BT 1BipD Z SEREHT I —PiiE4T Western blot, 734
BipD # FI7E 2 P RRMNIRINE O, Z5R U1 6A Jir
7,2 AL R BRI EZY T0X 107 A W] D52 32 AR AL
1) DnaK £ FH 45745 , BF AR RIS S B 38 AR i &% 1BipD
VK P EZY 36%10° 4 AT WA 1 4571, 55 BipD 4K
EBEAINS 73 3 B AR — B, T Abipd 2 5 JH 42
BRI E EVRE AR PR RN 2 BipD 3 B 267

180><10‘*>! —
100x10*— y
70x10*— M

55x10% > —
40x10 > -

35x10' > -
25x10"— (.

«~1BipD(36x10°) <~ 1BipD(36x10°)
15x10%— - -

B 10x10* 14 C

M:%& & fisF3474;1:BL21(DE3) L% & & ;2.4 pET-28a-BipD #

BL21(DE3) i % & ;3.4 pET-28a-BipD #§ BL21(DE3) it & & ;B.C. % & 7 55 # # & & Western blot # ]
BipD B & FFEAEREEMS MR GH 4T F474E;1: K% F498 pET-28a-BipD 4 BL21 (DE3) LiF & & ;
2:16 C#% % 3 h #94 pET-28a-BipD # BL21(DE3) L& % &;3:16 Ci%5F 5 h #94 pET-28a-BipD # BL21(DE3)
LHEEG;4:16 Ci%5 8 h 494 pET-28a-BipD # BL21(DE3) L5 % g

E 2 rBipD BB 7E E. coli BL21(DE3) &%



http ://aammt. tmmu. edu. cn [ifi 4225 B2 22, 2024 ,46(15) 1717

8 9 10 M 11 12 13 14 15 16 17
Ad

«<1BipD(36x10°)

M 1
180x10*— 12 000 -
19&13’; 10 000 -
55%10°> ” 8 000
40x10%—> = 06000~
4000 -
35x10"~ < 1BipD(36x10°) 5 000 07 28
1 : 0.30.5
25x10°— L A e 93 N
15x10% 0 0.25 0.50 0.75 100 C

10x10+~ B

AE LRk e M. BaRa T E4FE;1~17: %Gkt His Trap F A BT ARG KR ERM S 1~17;
B:Western blot; M: & & Ji 4 F S A7 4 ; 1. AR JE R 45 )5 49 1BipD i ;C: B P kil 1 69 % & 4 & 547
E 3 rBipD ERMANLRAE ST

M 1 2
55x10*—

40x10*—

i 3
<~ rBipD(36x10°*) 35x10% < BipD(36x10*)

25x10—

15x10%—

A

M. %8 R -FE44;1.0BipD %8 ;2.GST % &
AR REFEA B AR E AR EF b F
E 4 rBipD EHMRREREMEEE

251 —e— tBipD Z5IEHiIK RAW264. 7 A 17 S B oL 5, 45 R ¥l 6B fip
20- —o— PRI 7, BRPT rBipD R A 70 28 B9 B e AR S0 0 G MR
e 15 51 Abipd 25 S TR JCAH N 98 615 5.t BLE B,
2 rBipD R 2 s BEHUIART 5 28 SO I BipD & R 51
S 10 L4y TS 2 B BipD (935500
ORE 2.3.3 Rt BipD H 1 £ st PR AT R 7 U A R
ot B S BRI BR O BipD BB E 4 2% SR B
o @\ @° e@ @i Qi%”i %‘,@(ﬁ) @6\@& & BPC004 .BPCO06 . BPCO11, BPCO21 , BPC022 J Abipd

AR A, BT BipD R 1 £ 5 B BT AR BEAT
Western blot 5255, 255 7 2 Se FEHUAR AT 5 AN /] 28
JH PR BipD [ & A= FE S PR PR B BN, 38R

PATRBTIS I R 2 SO REBLIR A BB «BipD £ 5ife  1BipD 3 R A 5 KSR BipD H H A [R] sl T I
Ui Ry —4, 53 IR B A 2 Abipd 28 BH BRI (7).

R
B 5 [E# ELISA ;X0 BipD & SeiEfE i
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20
1 2 3 pom

BipD(36X10°)—>  sem— .

DnaK(70x10%)— «—— -

A

A:Western blot #:9) BipD B & £ik 1. AL EH
FG;B: pm g FEHN BipD B kiE A RREFBA AR LR

Merge

20 pwm
—=sl

20 wm 20 wm 20 wm
s | =l =i

AA AR GHD;2: Abipd £ 38 T1A AR K G5 ,;3:rBipD

B 3 A 4 & R 4R SR 1BipD

% LKA KSR A P BipD & G AR & &b 48 DAPL ¥ RAW264. 7 e ti A B & 3% 6
B 6 Western blot % % %¢ 5t 3 &4& il R 47 rBipD % 5ef#itk 5 BipD/rBipD &R KR & X

1 2 3 4 5 6
M-
BipD(36x10°)— -—

DnaK(70x10°)— Sl S S S o —

1R BAHE Abipd 2B B G &;2: £ A H BPCO04 4

BEGHR;3: X BMEE BPCO06 2 M E G4 X0

B BPCOLl 4 ¥ &G H5%;5: L% MAH BPCO21 2 H % 4

6. % B E BPCO22 4 B 9 &

E 7 Western blot #&illl & #1 rBipD & RfEMEEREZE
BEERIRERE R K

2.4 1BipD & G 1E A4 Wi R AR K Fm Bk f
Fotk

5 fdF 1BipD B vE R S5 A [a] Ak B 1Y

rBipD 147 ] 42 ELISA 525, 25 5 an &l 8A 7w ,0. 1,

1.0.3.0.5.0.8.0 % 10.0 pg/mL [y rBipD 7K

] DL ZE IR . e 5.0 wg/mL [ rBipD 43

X 12 24 S GIRTR R LG 12 24 S5 R G R4 T
Al ELISA A0, 45 5R W 1&] 8B fs , 12 442K BUH TR &
LT H S B PR A 2R, i 25 A% S8 LT 4 S BEBA 1k
SR, H 2 Az 2R RAGH#E X (P<0.01),

3 Wig

KEIHWE A 2 G O e I A, 7T Kk
LRSI T, FEAUSE T3SS, VIR W R 55 (type VI
secretion system, T6SS ) | J& It £ W Fil i £ p 21571
T3SS %5 4 T 1Y R 25 1 43 0 B B P A A7 F e
GEARC ™ BipD 2 BT T3SS [543 1L 8 (1 4L
Z—, B 310 NEIEFR A A, 5 T3SS-3 B [H ) F iy
BipB Fl BipC 5 1 41 5% 12 °F 5 , & 28 S JH 800 48
1/ EIE ) o 7E 2 B B 1 £ A, BipD
SR B R AT A AR RAR L Bl
I 28 I T AT W A b 38 B LIRS e 1 32 A R L3
AR NS, 7828 SR TR Y A PN g iR
R EE SRR P, X BipD & 9 h g
FEAHET L,

2.5 BipD Z sikEHilk 2.5 P<0.01
- e
50 I /) Bt 7 204 o:..
) oo

tg 15 = % 1.54 s
N
5/ 1.0 4 \Q/ 1.0+

0.5 4 0.5

0 ol Hee
0.1 1.0 3.0 5.0 8.0 10.0 21 212 B
BipD & AL 8/ (pug/mL) A

A8 4% ELISA 3540 R F 3L BipD 33 1BipD % %4t /k 64 .95 KR HE ;B 4] 3 ELISA & #m) BipD 3 % $A
BHraEHeERENE 1. LS RBEhiE mM2. 458k hiE
8 rBipD {E A2 B HLR B3 ELISA 0k BE EE miFHnE
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AW EE T BipD £ 1 1Y 51 2H 3R 58 Bk
pET-28a-BipD , ¥ {k A E. coli BL21 ( DE3) J&=7 25 41l Jfd
J& i IPTG 7£ 16 CA&MAF TP 5 h I 85,
i1 His Trap SEFZENT AL IRTS 2 5. 7 mg AHXT 45
TIREZ N 36%10° By rBipD & [, HAi 4y 95. 4%,
23+ SDS-PAGE & Western blot 525046 % 1% & 1
ARG, Kb w, B Taifil 4. ELISA 5¢
IRUHIE rBipD B [ 0] 5 s SR T & AR e
£, AT KR BipD H LR R AL Z54 . 15
rBipD & [ 15 3 1 9% BALB/c /INRR, il 85 TR hy
1:512 000 A9 f T xBipD 2 saREHiA , G e 9 6 L B ik
HHZ 2 o BT T o S M TR ) 28 S B, ELG LA &
JH PR 1) 200 TR TR AR 3 R 1 45 5 RE 71 Western blot
SER IR 22 e REG TR TR S U AR SIS AR A
ANTA) 28 59 I DR B Bk 19 BipD 2K 11, Hrf BPCO04
BPC006 .BPCO11 .BPCO21 B #ETE 36x10° 4ba] L4k &
PES%HE 1 BPCO22 FRRAEL) 40x10° b n] WLAs S 4%
7, X AT REAE T A [A] BAK H BipD 2R (U AEAE — A2
5, FEE A RS2 S T RR S &
25 S SE AR E 1R AR R R B 5 BRI s
M FE Western blot S35 b 12 30 AN [ 457 8 19 A e
il o DL B SRR R IX 2 e REP TR AT R A I e iR
PR, AT E0Z 8 P DI REALE BB ST, A 28 S TR ek
Yy 518 T RN R LG SR AL Ty 2% 3 HF . LA,
BipD [ [R]JE&E A HR /R AR AR B LerV(V $il5) &
WM PR 128 56 5630 7T 4 S — P R0 i, BipD
A LA ] AT 8 28 S B Vs R AR IR L 1 /N B CDAT T
AN SRR B0 ASHF IS e B BipD 8 11503/
AT AR S PR . PR, BipD g o] /E 2 B JH B
FEH G TERE A, AR, BipD 25 TR JE & HA R
YERA T it — 20T

HRE O A W RGE , 28 S R B R AL R 10% ~
40%" 7 | R BE AR B I F RO LR 1L W
FARERS SR I G R YA YT 7 8 DA S R W iR A 1
SR E A N R 0 TR e B g R 2
L, TR GG AR AE R 2 FE H o et R
ABEHIIZIRIZ R0 F ik 100% , Horh 25085 T ik
IRAEAR 5 G5 B 1R2 R A% o BT T R, 52 )
BERIIAYT R GBS #2277 . ELISA 525
S UEABIFFEH 25 (1) rBipD 2 AT 28 BUH BB E R 45 %
R I 1) 58 ) EL A 0 v T e S, T R 2 S R
ZWTRTETERE o H AR X 2 EE B BRI = A A
TH AT B B 75 LT 2 R 04 A o i 45 (H
] PN ¥ o4 IE L BipD R A S SR B 2 W T
% Tz E A & THALFRE itk H rBipD #9655 )i
PEFNGg8 S i R A, A B e R AT 5. 2R

1M, BipD $T A 7E 8 5 SR G ad e v 7 A A I ) AN B
i, L, yBipD S5 a] LIAE 2 Wi P B & dt— 2
W

A AHIE 52 il 5 89 xBipD B FLT A, BRISEA Xt
BipD 3 7528 S H R BU Y DI RETT e TR 9T,
P25 S BUFC AT RE 55 288 BT R R UL T S 1 i T I 4o
RAWER R AR K B FHLR ELERT T Z H o

Lf b AT Iyl g T B SR S T R Y
rBipD 3K 1 M HZ e BEbTA, 9 HH T il IR S e =412
W RIS S E R R S e LR B e fe i T R TR
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