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i E:BEWM MELSALEBAKREE®SG 2(LAMP-2)P, ., 24 R R 55 69 k3% K7/ XA H (UPEC) | & & £ FimH, 5
A B & & B 8RB, R LA FimHys @ &% & . 75 KA PCR L pPKL241 fi 45 3R FimHos 2 B L A R4 &
F B pET28a(+) s M A%k R4 £ &K % & E coli BL21(DE3) . 2 IPTG # $ & & FimH, ;% & & & .48 5 2L . Ni-
NTA B4 ik #4746 40, & 7 M BB 38 e & ok (SDS-PAGE) 447 . & & %92 7 i % (Western bloD st L #4752, &R sy #d
kxR GBS RO AR EMORA. L IPTGRAEH 1 mmol/L.#F4h AW EOAATRZH L ENCBKRY X HE;
Western blot 4E 52 3% FimH, 58 & & G TE5 R 6 X His £ AR AL AL LR L., FI® M A% FimH, b5 F a9 x5k AR
HAMEERGABEAR KR T QRBALY FImH, B ZFG AT T AL ERHIBBRBDERT A s,

KI FimH, 5840 %& & k% ;440

doi:10. 3969/j. issn. 1671-8348. 2014. 05. 029 XkFRiIRED : A NEHS:1671-8348(2014)05-0589-03

Construction, prokaryotic expression and purification of FimH,.,;; fusion protein”

Yin Shiwei' , Zou Liyun® , Zhang Ying' ,Zhang Jinyu® , Tang Sha' ,Shi Weiwei' ,Wu Yuzhang® ,Yuan Fahuan',Zhang Jingbo'>
(1. Department of Nephrology ,the Af filiated Xingiao Hospital of Third Military Medical University ,Chongqing
400037 ,China;2. The institute of Immunology , Third Military Medical University ,Chongqging 400038 ,China)

Abstract: Objective To construct and express a prokaryotic expression vector carrying the gene of FimH, ;55 that comprises
human lysosome membrane protein 2 P,; 4y gene,and to express and purify the fusion protein. Methods FimH, ;5 gene was cloned
from plasmid pPKL241 by PCR,and inserted into vector pET-28a(+) to obtain prokaryotic expression plasmid pET-28a-FimH.
After transforming Escherichia coli BL21(DE3) with pET-28a-FimH, fusion protein FimH, ;55 was expressed under induction. The
target fusion protein was purified,and its antigenicity was detected through Western blot. Results The expressed recombinant pro-
tein was purified, the expression of protein was the highest when IPTG was 1 mmol/L and 4h after induction,it was expressed as
include body form,and the expressed protein was identified to react with monoclonal antibodies 6 X His by Western blotting. Conclu-
sion We cloned FimH, 5, fusion protein expressed genes successfully, constructed prokaryotic expression vector,and won the in-

clusion body purification of FimH, ;55 fusion protein.

Key words: FimH, ;s ; fusion protein;expression;purification

B G PR 1 & B 32 R R A Ay 1
BT B ATL AR S 93 Tt 52« B0 4k il i it 2 67 15 1 A1 21
P 01 235 A A [R) SO AL 52 S0 T A L AR 7 A 1 B 928 5 L
BT HMARRIY B A0 . Kain S X REL S
JA IR BEME B A (FNGND Y BF 58 & BL T 43 F B0 0y B IR 93
BRSO 1 K 1 (pyelonephritic E. coli, UPEC) T #I i &
FimH 2 [ 2 Proso 5 AU & & 3 2 (lysosome mem-
brane protein 2, LAMP-2) B 07 Pyywo B 100 % i[5 95 1
ML A8 5 R 3 Al 7 FimH HT 50 6 8, % 3 & 1) LAMP-2 &
HWEA TN . AR AN, UPEC #ETFEZMEE.
G P AL S Dr ZHEFMEM T BEESED . 1 BB EME
HEEF S FAE UPEC o 40 1 |2 . B 2 Mt & 58 68 1 4
FimH {7 3 fe T . & FLIE G I R BE 08 5 & A H 8 0% 1 bl &
HZ KA N FAES ZME A EE R . FimH &A1
Sy bR EE B T, SRm, Y UPEC W& 5 k&
A SR 2= FNGN B9 ] ML 6 A fradk— i, &
W o se b & 5 LAMP-2 Poyy 58 2[R I57 51 19 UPEC 1

T E FimH s o B0 38 R JRAZ 3010 33k OF gl AL o &

B R E S FNGN SE5 ) #4 BY 32 416 bORL AR Al L 4 26 T
LAMP-2 $L4HT J5 19 22 JIK 5 B 0t ke 25 Skt

1 #MR5F%

L1 #PRE pET-28a(-H) Bk i 42 G B2 AT 5T i 48 il == 20U
W 3% & FimH, 56 2 B 91 /9 pPKL241 Bk iy £+ % Per Kl-
emm ¥ 52 B . K AT DHS5e A 2 R 77, IR O2 5 bk
BL2I(DE) Wy Hdt K 42/ Fl . BamH 1 \Hind Il \Kpn | .
DNA Marker, TADNA & #2210 5 K& Takara 2 &) 5 i g
FHH Marker(10X10° ~170X10°) Ity B MBI 2 &) 5 i f7 42 B
700 & R [ 3 23 A R R & I Omega 24 7] IPTG 1 A
Merk 23 7] ; Ni-NTA # gy 5 Qiagen 23 7] 5 3t 6 X His Hi (411
B Abcam A H . 5196 B ORI P R & EEBE L (i) 2 H
1.2 JR#E B FR K pET28a (+)-FimH, 15 B & R I
FimH 16 (19 4 053 X5 90 5 0 H 45 4 519, s 97 510 o 5/~
ACG GGA TCC AAA CGT GTT ATT ACC CTG TTT GC-3'
(% BamH 1 B VI 850, F 51995 5 R . 5-CGG AAG
CTT TTA GCC GCC AGT AGG CAC CAC CA-3' (& Hind
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I A OIS 50 - 51 9 35 el 3 e 5 2 C L) 2 m) & B, L KL
pPKL241 AR 17 PCR ¥4 , )X B £54:98 C 2 min;98 C
10 5,55 C 20 5,72 'C 45 s, ff¥F 30 ;72 CLEAH 2 min,
Bam H 1 .Hind [l 4 3IE#Y) PCR =41 5 pET28a(+) Fi ki, 4
B W R R [ A K B R R E 1 BOHT T4 PR R IR E 4 S
h, W0 E A TR pET28a(+)-FimH # 1k E. coli DH5q,
TESH 10 mg/L RALE R LB BB G 3FHh 37 TRy
Fib . TR — AR 3 .Y ORI
Kpn 15 Hindll B V) %552 - 26 50 E 4 2L C 1) 20 &) )5 . i
AT B TE B 14 28 40 BORL , B 20 BB A 44 4 pET28a-FimH, 5 6
1.3 FimH s S 2B Ralifh F 7 15 8 09 5 41 5k
pET28a-FimH, 55 # 4k E. coli BL21(DE3) , £ &% 10 mg/L |+
PR LB Hi 3Rk 37 CHREMH . JFLL 1 2 100 53] 20
mL B 1 & 10 mg/L RALHERI LB HiFHk. 37 CHE 2
h,A600 nm #5%3 0. 6 W}, if A IPTG Z &4k & 43 51 0. 00,
0.01.0.10.,1.00 mmol/L,37 C# %S 4 h.6 000 r/min 4 C
IR B0 10 min OB . X F 35 ORI T TE 240 3847 28 7 445 19 e 6
Jie HL Uk (SDS-PAGE) 7317, FIE R IXE A . S RBENS E
HE & A 6X His B 3& F NENTA B i 2% F1 2 B ik i ik B
MM, A 10 f5RF PBS SR A1H , 43 5% A 10.20,50,100,
250,500 mmol/L B . 0. 5 mol/L 4 4k 41,10 mmol/L Tris-
HCI(pH=8. 0) ¥ W Vet .

1.4 SDS-PAGE J % [ s 55 BV i 3 (Western blot) #1  ¥f
4lifb )5 1) FimH, 5, 2 FH#£47 SDS-PAGE 447,300 mA %% E§
W9 LM (PVDE) B 2 h, 50g/L 0BG W54 =R EF 141 1 h, $i
6 X His(—4i:1+ 1 000) E ik H 1 h, PBS-Tween20 (PBST)
BEME 3 W, IR 10 min, FHUE IgG( =91 2 5 000) iR IFH
1 h,PBST YK 3 R, AR 10 min, ARG BN B .
2 & ES

2.1 Tk pET28a(+)-FimH E§¥) &% % & pPKL241-
FimH, 55 3£ 8 PCR 724 .pET-28a(+) %4 BamH 1 1 Hind [
Ht§ Y1 J5 5 1 7% B A W 5 i L Tk 2 /R, pET-28a (+) 7E 5 000 ~
6 00045 — 4 S 45 H5 , FimH, 155 7F 549 bp &b f B 5 448 (E D,
pET-28a(+) 5 FimH, 5 3t B PCR " 1 /= 4 % 5 5, ¥ 1k
DH-5a, i A — 45 B4 PRI 3 R 50 , K pn [ g FimH, 5
FERFH B —A B0, % Kpn T A Hind [ B Y15 . 7]
VLI 291,37 FimH k3% $2 bk, w27 g 804 3 % .
HE— 25 %) H 2 5O % A N B AL () 2 W 4T DNA Y
S5 5 7 5 A AR XY S 4 IR .

M:500~12 000 DNA Marker;1;pET-28a( +) #k A% BamH [ F
Hind 1 WG )5 729052 . FimH 56 35 ] PCR 38 724
A 1 FimH, ;s &£ & PCR f=# & pET-28a( +)
HEBXD

2.2 AWEBM A Gk B 5 pET28a (+)-

FTREF 201452 A% 43 5% 58

FimH, 15 .45 #35 # E. coli BL21(DE3) F 37 CHE ¥ E
A600 nm {2y 0.6 B, 7E5 IR Hy 37 C U RN 4 h,
IPTG ¥ B K ¥%0. 00,0. 01,0. 10,1. 00 mmol/L, {E IPTG ¥ iF
2 1.00 mmol/L i, HMEHMREEE., RABEEL
i ARk (B 3), if—2F 2% pET28a(+)-FimH, 5 7E E.
coli BL21(DE3) F* 16 CARIR 5 3 & 3k, da vk i I 2 7% 76 H 1
EAHSRE. NeNTA ERMZH4ife, 77 W 250 mmol/L B
R e SR Tl = R S E PR (N7 35 3 Q- R DI =21
PR AR EZE A (L A ) R AL BOR A RIF . | Ak
RE 122, LI 4.

M:500~12 000 DNA Marker; 1,3: Kpn [ Hl Hind [l i Y 5 %
pET28a(+)-FimH 1565 2: 200k 4 1% 8.
& 2 Eéﬁﬁ*ﬁiﬂiﬁﬁ: pET28a(+)*FimH1,156H(]
[

M 1 2 3 4

116.0X 105>+~
66.2X10° >
45.0%10° >
35.0X10° >

116.0X10°~>

66.2X10° >
45.0X10° >
35.0X10° >

25.0X10° > s 25.0X10°

3 I {
14.4X10“—)-§

18.4X10° >

AR IPTG 7 SR G & A R IK (M Bl 3 0 Marker; 1~
4:BL21(DE3)/ pET28a (+)-FimH 43 %] F 0. 00,0. 01,0. 10, 1. 00
mmol/L TPTG ¥55) ; B: FimHs6 @ & 8 1 25T 0 H E (M. g iR
4 Marker; 1,2:E. coli BL21(DE3)/ pET28a(+)-FimH 435] 0 mmol/
LS LIS MUTE; 3.4 E. coli BL21(DE3)/ pET28a(+)-FimH
539 1 mmol/L iS5 LW W ATLIE) .
3 AERE IPTGC FS R & EARIEN SDSPAGE 747

M1 2 3 45 67 89
250X 10° s,

150X 10° >
100X 103—>
70X10° >
50X 10° >
40X 103>

*...

30X103>

20X10°=>

15X10° 5

i
MbRYE: 1 MW (L4 A ) 52~9: 4894 10,20,50,100,250
(BEZE A ), 500055 1 4%),500(%% 2 45),500 mmol/L (55 3 45) Bk ms &
W .
& 4 BHRM pET28a(+)-FimH, 15 Fi& gL 1

2.3 HMEANEE BURIES E. coli BL21(DE3) /pET28a
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(+)-FimH s % MR B #R ; 2l Ak )5 41 FimH s F1#E 7 J
W B TTE L 4T Western blot %552 . HUik L 6 X His B3¢
FEfifk (& 5), 288 FimH g4 3£ K pET28a( +)-FimH, 155 fE
E. coli BL2I(DE3) HH IE#f R ik B A ik R ik .

1 2 3 4

1: K% % E. coli BL21(DE3) /pET28a(+)-FimH %I I8 i #k; 2. 8
PG B3 alifbJE AR I FimH 4 i {4,
5 FimH, 5 5t & & BB Western blot 2 %7

3 i

P o PR 40 M i 2% Bt & Canti-neutrophil cytoplasmic anti-
bodies, ANCA) #H 56 1 Ifil /5 % (ANCA-associated systemic vas-
culitis, AASV) J&—Fft S B 1) B B G 33 Pk P » 2 TIE 55 % S 1)
ANCA A 56 B #0058 Hh Mk 4H o 458 2o 4546 9 1 (myeloper-
oxidase, MPO) } & 11 3(protease 3,PR3), van Putten %1%
WF5E 5 4% 94 PR 28 b 55 4 0 (0 7 2 BRI e 1 OC R oL A T R
Yo 5 8 B iR v (8] 2 4E (2 — B R RE 4R BRI 5 MPO 8
PR3 MG BHESE . BT LAMP-2 Sk idli A4 & By AN-
CA H W, Kain 25 3% F FNGN & % #L#] 10 AF 58 48 7~ . UP-
EC AMRAMKJE 15 Tl i FimH J5 8§ xF LAMP-2 19 A & %
& & LAMP-2-ANCA #26H FNGN &5 HL il 1) O g, 3 $2 it
TR HEIES. BAT. 5t LAMP-2 UK A 0 2
AASV TR 5 1A BOW AR & AF7E T JLT T A 1 FNGN &
F R, 5 8 R 6 P 2 % G Bt MPO Tt PR3-ANCA 1y 2
R R0 L A SE BT LAMP-2 B M (1416 A 5% B 4 18 05 47 76 48 K
B 4P 80 A e TE X BT LAMP-2 $5 14 55 %5 9 19 AH OC 14 42 1 BT
B Z AR I LI R — R T

Kain 5" W58 IE 55 T A FNGN {1y LAMP-2 8 457 5 11y
HOR LR E AL B Pow (HGTVTYNGS) Fll Pasisn (QGKYS-
TAQDCS) JF M # T WKY KB FNGN i # 8, W]
BOR MR OIS R e 5 S BN LAMP-2 $E BT 04 S T 52
XA BN AL IR YT ENGN 95 5 T B, th 3 F LAMP-
2 ¥EHUIR I 2 ki R R AE T T BE. 1B ORI LAMP-2 #2
ORI BN P B 3R AL Pase 2 IR & 58 42 96 IR A% 7] Ccomplete
freund’s adjuvant, CFA), L1k J5 K2 F 7 4 WKY K R & 7
FNGN #8232 458 . 3 R g0 K 24 h JR4E 0 @
B R 3% 2 (HR s BG4 R DL W B0 1 4 B/ BRORBE 35X T g
SNLAE RE MR FAEARA 56 o AT I A T R 3K 5T
KL pET28a(+)-FimH, 155 » 2R H KW #F B 2% 35 3015 00 92 I
WM UPEC 1 B E FimH, 5 A% A, @ ad Ni-NTA 4§
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PEJ5 - FIPRGEBUR M — P 3 S E T IxRIBE A 5 kR
TEE RIS AR 0 R RTE 2 O A 306 L X T AR S A
EEA SRR, B AR R SRR 0
BB )7k % SDS-PAGE 43 #7 . Y Jie 4 1k s 4 &5 40 B2 1)
FimH, s Bl A & A, it — 2 KA FimHos Bl &A% S
WKY K57 FNGN BRI 2558 S filf .
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