Behs AR MAY 20, 2010, 37(5): 651-657

Microbiology China © 2010 by Institute of Microbiology, CAS

tongbao@im.ac.cn

#a1LE F 5K CXCR4b ZEXBAHTE H HY
BRI, BARAL
WERT BRET HR

(1. PEAMKRZEETRZEE TS IR H5  266555)
Q. PEAMKEZERED TERSE ARG WK H5  266555)

B OB BEAOAMBSL. ESHFFAREDFABELETENA, AEEALHE AN
RAAZE G R ERABNEGE T EH Y. el A HE T IR CXCR4b & F L 2] pMAL-pdx
FEBART, EXMATH TBI b &L L FHE4 4% G (MBP)-CXCR4b k4 %4 . @il A tib i
iﬁ#—%diﬂ# FH T CXCR4b 49t T kik, JMAERAELEMH: BEH LA KWAFHE TBI, TB 3%
A, 3 | IPTG JRE 4 0.5 mmol/L, #-FoAUAH 4P S 8. iBidxd 10 7 KR & @& A 6
i i, zwu DM. FC-14 #= Brij35 % & @ /& M7 % CXCR4b H B IF 69388 %. AIH Ni¥' FfE
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Abstract: Membrane protein plays a vital role in cellular differentiation and signal transduction. How-
ever, the study of structure and function of membrane protein is still limited due to lack of the efficient
preparation for enough high quality membrane proteins. In this paper, zebrafish CXCR4b gene was
cloned into pMAL-p4x vector, then was expressed as a fusion of MBP-CXCR4b in E. coli TBI.
Over-expression of CXCR4b was achieved after optimizing expression conditions systematically. The
optimal expression conditions were obtained as: E. coli TB1 as host strain, TB medium, concentration
of IPTG 0.5 mmol/L, inducing at the late mid-logarithmic growth phase. Totally 10 surfactants were
screened for their ability to successfully solubilize CXCR4b from cell membranes. As a result, DM,
FC-14 and Brij35 exhibited good solubizing ability for CXCR4b. CXCR4b was then purified using Ni*"
chelating affinity chromatography followed with gel filtration S200. The purified protein showed cor-
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rect apparent molecular weight on SDS-PAGE and the purity was up to 90%. A typical o helical struc-

ture was determined with circular dichroism analysis, which means that the purified CXCR4b had

folded into a reasonable conformation.

Keywords: G protein coupled receptor, Chemokine receptor CXCR4b, Expression optimization, Purification,

Surfactant

CXCR4 J& T HA 7 EBIZHER G & H{HEk
ZAR(GPCRBAR K, & 53k K T (SDF-1)#
SO LT . MRS i A p S KA
G h R EEAEN . REMRSGREN, LT
CXCR4 Z5¥45 DR A 58 X5 F AT PR AR 22 Fh g i
RS AILER, DA e SR A ARG T 2 B A &
SR S P i F CXCR4 FER P Ik RARAE,
JIT LS AR BUEA PR AT R, AR o 5 8
FekaREb,

H R AR Rk R G A KA R
NI LYK ] TR ¥ e A D e e ] S v N
Horp 5 PR A IR FR BB UE B AT DU FRak B A
PIEPER B 1, (H R THRB A S 5, KEB/HMT
Jr B R AR 1 A T RE 43 M S 2440 03 1 45y 1T FOF 9 o

KIGAT BRI EERE Rk R R THRAER R . A
BN 5 T R AL 35 5 D0 s 1 A B 1 ST 45 4 A6 )
SRR R A . o i R R A E
di | 1 PDB HARAS MR BT 4544 85 B 1Y 90% A5 A o
T CXCR4 J&§ THEHEBHEM, MMmAA—Er
B, FrLAFRIR RRAR, EL2E 5 Y AL 4 . Qe i
ot RGARAL K W R AR S F, S H R R A,
JEFAF KA CXCR4 M Z A4 . MarulloP s 2 &
AR R 2R P A R I (MBP) R & 5, D
S A B PR (0 T ek, RIS MBP i AT LA
5| HE AR AR s Wi T a0, HimA
JERE o R iR N IR R b Rk T
HA IS TEER GPCR 24k, iEH] T I K
FFA IR 16 GPCR W1 . 4kifi S-¥8 afiiez ik
(SHT1a)t R FE 0 UK IAY), HERBEA T
HE— 13 ) Grisshammer ZEU M R 288 R &
ZARNTR)MY N Rl 2, 2L MBP, Didgsm L
AL 2R IR I 1S B LR 38 i 3 R, W DL R A AR
P2 P KI5 MBP-NTR #l&8 H .

BT DR BE D i CXCR4b FE[H 5 MBP %t
KA A, 75 KM H 25 MBP-CXCR4b @il & 2
M, #id RZGik CXCR4b Fik &, Mhsem T
CXCR4b s . [FIFHAXT CXCR4b Fif 2275
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FIHEAT T ik, 57T CXCRAb A Pk i 4l fb 4+
ARERER, FExTaife)s WA E AT TR RIE.

1 MBEFHA

1.1 E#R. BRI F

FE#MA& pMAL-p4x. 5 EW TB1 M New
England Biolabs, J T8z &R #k BL21 (DE3).
BL21 (DE3) pLysS. Top10 FIJt 6 x His tag . 7& FEHT
PRI B KA TR T

Dodecyl Maltoside (DM, -+ —he 3k ZF 25 H0) |
Octyl-D-Glucopyranoside (OG, ==k ntk i 75 25 55 |
Triton X-114 (Trx-114). Tween 80 (TW-80) ., Tween 20
(TW-20)f1 SDS ¥ [ Sigma 2% Al, Triton X-100
(Trx-100)y H Promega 2\ ), Brij3s (RA LK H
ik )y A A4 Y T8/ |, Zwittergent 3-16
(ZW3-16)llJ H EMD /A #], FC-14 g H Anatrance 2
Al, HA Y o [ = o Hrali
1.2 WHE
1.2.1 CXCR4b BiERIEZRNMNEIME: TS
CXCR4b B it & Wik A TR ARG . ¥
THEFIBT7E CXCR4b C-Ruifil 75 6 x His tag, 8T
FUaifl . B CXCR4Ab F [ 0 W 5w B 1)y =X v e
FI| pMAL-p4x JFUKL Ptac Ji 2l ¥ il (0 22 ZEE 45 &
13 (malE JEH) R EcoR 11 Hind 111 {37 S AL,
fii CXCR4b F:H ) N-AK ¥ 5 malE (MBP)fil G 3R ik,
JE S MBP-CXCR4b Filt 5485 1, LATY B4R 11 A9 1
Pr& s T Rk
1.2.2 CXCR4b TiEEHML: FERMWEN
PMAL-pdx/CXCR4b i s £ J7> 5 i 1E 8 )5, 43931
5 AR TB1.TOP10 ,.BL21 (DE3)£1 BL21 (DE3)
plysS Btk . BRIBCRIETE A ST 29K 100 mg/L
RN EFHRM S5 mL LB KAk, 37°C 10 K5
Fid o #1100 (/I LR, 4 R 1557 8
W IR B Bt R LB, TB Ml 2YT Kigp3k (&
LY 100 mg/L AR H ), 37°C. 170 r/min
TR IR PR IR EEFE 2 ODgoo THH 0.6-0.8, K 3557 T FE %
2 18°C, AIMALKEE K 0.5 mmol/L Y555
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IPTG, ZIRIE S5, B/NTHUE 2 mL W,
10000 x g #5.0> 1 min YA R A, —20°C L 17, LA&E
ZERGIN, RBEFRITIE] N 48 ho BRUCEE Y AT A
1% (V/V) Trx-100 AWERRER 28 bl 2207 5, H S ik
g, B3 uL 35 S T MR 4T 4k 2 B (Protrean BASS,
Whatman) b, 3504 543 5 BT His tag 5 e BEHUA
h—¥t, HRPARIC AT L E40 B IgG b —Ht, M i
A4 AR (Dot blot)/3Hr CXCR4b 18 A )15 3= 1 Fl ks 35
Ferp R RIRE O RS HOARKIMAE FLA-5100 £
DRE MBAN (& 1, HA) BilbAT, B B 53 Hr
FZAN A B ) MultiGauge Ver.3.X software #17 .

TERRAG I3l 1 T G 5 2 Bty e 15 S
A AILAINZ 300 R B (DA o 175 I HL A3 B EBEAE ODgoo
{2} 1.372, 1.750, 2.328 F1 2.510 B, iS5 IPTG
(R EE A 3R 0.1, 0.2, 0.3, 0.5 A1 1.0 mmol/L.,
FoAiF T 55 5 451 K oy B r ik Iml 1
123 RSHITEE: £ LIRS AGTIERRR
CXCR4b T2 50 mL, 10000 x g 5.0 5 min & &
T, IS B 205 0 I 0 R 6 22 vh i 8007, B8 5
e o CBRRG R AT 40 1 10 4y, 22 BInA DM, OG .,
Brij 35, FC-14, ZW3-16., Trx-100, Trx-114, TW-80 .
TW-20 Fll SDS % 235 5], (i HLREEH 1% (V/V, B
OG H 2%4h), T 4°C Fei% ¥ 1 ho 13000 x g Bl
5 min, B EIEWK 3 pL, s THRERREFAERE b, I
SZRAS B AR b W H R SRR A
1.2.4 CXCR4b BIZE{L: Kb k555710 pMAL-p4x/
CXCR4b W 2 L, BE.OUCEEREIR, FnAZFEZ
W [PBS pH 7.4, 1 mmol/L % H LTt S (PMSF)] 78
EVE, B, 4% 12000 x g 8.0 30 min, b
W22 100000 x g 3 &0 1 h, WM 5. ¥
ML ZH 437 T 3% 2% R (PBS pH 7.4, 1 mmol/L
PMSF, 1% FC-14)H, 4°C BRI, BOoLEBEAR
AR o B D VR DA — o U T A TS 2 o
W A (PBS pH 7.4, 0.5 mol/L NaCl, 0.02% FC-14,
25 mmol/L BKME) - i Ni** Z A B Ak, SRIEH 10
FEARFR 22 0l A VEBRARZE G . e Ve
ZE I (P A 5 500 mmol/L BRMR)BEE H AR
Fio B Ni* R AL A e 4 e, FH S200 B 1 8 )2
Mrikit— L alifh, WA MR .

B ERICEERE LS 2 x SDS-PAGE FREGR il
1:1 BE, FRME 5-10 min J5 B 32 A 5]
Invitrogen 4%—16%%) NuPAGE HLIK il K, 140 V
HLYK 50 min, Western blot £l | F Pt His tag H

SEREHUAR I —$T, HRP bRic A9 1L EH R 1gG b —Hi,
WS A 20 BR IR AR S H R o

1.2.5 CXCR4b BB FXIL ST I ik S200
Ve 1140 4%, FIH Bio-Logic MOS-450 [5] — 45
T ASORS DU R 1 A AR I SR BRAE TEE N
5nm, FREE 0.5s/4, FHHTEE 190 nm—250 nm,
K1 mm )AL

2 HGR5W®

2.1 CXCR4b TiEFHMK
2.1.1 BEEFIE: B TRIEWEEDSHEHAR TS
FTE AR b, X R AR K A
DAL A = TR Y e 36 0 R 1 1) RSB B B R
KA TE 2 B % S A R A A e, O B
FBBRE AR —E W2, RITEET
CXCR4b 7E 4 Fi WoRAFF A # M TB1. TOP10,
BL21 (DE3). BL21 (DE3) plysS M3 &k .
& 1A AT UL, CXCR4b 7E K FF @ TB1 Hh R iAZUER
edy, HKCh TOP10, iMii#e BL21 (DE3)F1 BL21
(DE3) plysS 1 &k 2= -
2.1.2  EFREOHIER: BRI A AR K R AMIE B
(M ZRBHA B, A1 5IHEET 3 i b2
FH R LB, TB, 2YT X} CXCR4b i F R A M
M, B & 1B A I CXCR4b T FEEFRTE TB 1595 K
TR, T7E LB F1 2YT 355 5 rp 25 540
AR, XTEG 3 FhiE SR B AL v AL, TB Bi g E R
B, B AR AR, LA SRR e 5 2
pH {H, Bl ok A A 8 A Ra e M, Rk
B SN BRI N R IBE 1 S gl 1 ) D i A
MHEABS TB BB —FER pHEER R, XA
5 pH B ME H R B BRE N AF]

7E TB §537 3£, £ 0.5 mmol/L IPTG ¥ 3 h
i, CXCR4b fyF ik it i K, 1 Bl B ] (4 S K 3%
KRB WEAR (A 1B) . W EIRTE 3 FilE g5 i A
KAGOURE, WHRLE TB B P A K 0L R 47, i
33 h 5K ODgoo Fe i 7T 35 1.126, A WIFp RS 5%
FAr 514 0.666 F1 0,732,
2.1.3 BFSFUREMA: B 1C MR T30 1 5 Xt
CXCR4b FERRUR M RE o Bl 75 570 e B2 A 338 o,
CXCR4b M5 7RI B WG58, 76 0.5 mmol/L
BB F AR 2RO . iSRS I 1 mmol/L
F, Rk R MISA N X AR T R R
SR KA 3 2 — 2 JE TR
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Analysis of dot blot intensity
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L m
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Analysis of dot blot intensity
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03 F
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02 |
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Analysis of dot blot intensity

0.5 mmol/L

1.0 mmol/L % : 4
0 0.1 02 03 0.5 1.0

IPTG concentration (mmol/L)

olE B L L]

1.372 1.750 2.328 2.510
ODyy

Analysis of dot blot intensity

Bl 1 CXCR4b FiZFHHHL
Fig. 1 Optimization of CXCR4b expression conditions
H: Bt AL B, CHI D4r5IhfE £ . Bigdk . ¥ IPTG W BE RIS S A ALY CXCR4b ik it 5200 (201 2 32, A 3 AR
L 1 %5 BE 43 BT ).
Note: Influence of (A) host strains, (B) culture media, (C) IPTG concentration and (D) induction phase on high level expression of CXCR4b
in E. coli (Left: image of dot blot; Right: analysis of dot blot intensity).
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2.1.4 FSENMAL: BT R ECE S A
FHEOMNREEARB RN TR, LRENAR]H MR
HERIA . X T RS EE R, RS SR
TEXT AR K R, B ODgoo fELAE 0.6-0.8 Z [a] A
BRAEREANTEAMNRE, TREN, FS
K5 9% 3 h K ODgoo FEAMRFFAE, H RGNS TR
IR 2o B 2 B BOR AL R R B R A K BRI,
AT BEAR B AR A 3 1 Rk B . TR e,
M H B AL IR R A S SR AR 1 3k T K,
[ OR7 A AR VN ik e T X L 3y WS s 8

FATEEE T 4 DAF KA (ODgoo 53511
1.372, 1.750., 2.328 F1 2.510)¥E4 15 S, HEAESR:
7% 3 hJ5 CXCR4b 7E KT R IRE L. QA
ID JIi7/R, CXCR4b 1)1k Bl in A7 5590 i B
OD o0 FSE INTITIE I o 3R HR 7R FATRE T B R K1
EERUL, Y5 IR R AARGE B — i VR I B T
AR LIRS R A M B . AN E
1E 37°C 3% 5 h J5 (B 1K ODgoo 153 2.51 J247) 14T
W, AR R KRN ENEA.
2.2 FREEMRITGIE

1T H — M E AR BRI KM, TR I TR
R Al Ak S 4540 5 D Re T 5% Hh 5 i A 2 i vE
FIHE B AR K W PR s i A e o & . RT3
HHTA 1R, B AT — Bl B ) i 2R 8S PE5 A] LA
& TR 1, AN [R] 2 A 1 3R 1 3 B e 1
AT BB A TG o 6 T4 B AR R U, 18
T AT 22 G0 1 7 20 SH 0 52 S5l 2 TV ) U

FRATERE T R I WFFE R R 10 DR i
#, 4235 DM, OG,FC-14,Brij 35.ZW3-16 . Trx-100,
Trx-114, TW-80. TW-20 il SDS. H:# DM #1 OG
EL B ] T AR 4G A 9T, FC-14 2 9k
RIETZ AT G EABRBAZ IR, hE 2
A DL, FC-14 XFEE 1 CXCR4b IR AT, R
J&J& DM > Brij35 > TW-20 > TW-80 > Trx-100 >
SDS. Ak, FC-14, DM F1 Brij35 X} CXCR4b
PIHE R BOR LT . BE T A% 18, TEfaakSe i3k
113585 H Brij3s /E A7 CXCR4b )2 {5 75
2.3 BEERA CXCR4b B4k

W37 5 i) CXCRAb HEHOFI A Ni*™ B8 & 26
FEREA4lifk, 23 H145 50 mmol/L BKMEFI 500 mmol/L
W mek R MO A5 21 P R (1] 3A ), 2R s A A8 kil &
P 50 mmol/L WKMEEINEZH 43 M A28 H, 500 mmol/L

WK Ik e R 2H 43>k H I EE o W 500 mmol/L DR g 1t
WA 5y, ZRBs.OBuEveai s, FAER] S200 HBEKE L U8
JEHT, 438 AN IE(E 3B).

JHl SDS-PAGE 43 #r S200 #E i 8 24T 4 5
AN, S50 R B0 1 =2k CXCR4b A (KA
ZIRIRRGY), HylabH 721k CXCR4b HKM1)
Iy FEAE SSKD (K 4), SN F A, 4
1k J5 9 CXCR4b 7E 102 kD At — B i 4545, AR 4
SCHkRGE, GPCR 5 i — RiIksk Z R4k, I HA|
F SDS-PAGE!" "1 e Myt | SR
RSN Z R R ARKG IS T R Rk 2 RIRA 1A,
FATHEMZ 102 kD #4720 CXCR4b 1 — Ak,
U 2 FHA/ N FREfRIAR . P4 )E, CXCR4b
B HL K 46 B Gk B 90% LA |, 5K 20 1.6 mg/L &
L2738
24 CXCR4b HEZ @D

B 035 o0 b (B 5)R M, Zlifb )5 ke b X+
Z Ak CXCR4b #£ 196 nm 4b 45 —1EI%, 7€ 210 nm Al
219 nm b5l — g, S BRI o HESE K . i
T, KR CXCR4A R HLAT 7 W15 Hi ou B2 e 235 440 1 s
F 1, HolZe sk & 24 50%M X HilR % 4lifk
55K CXCR4b O NGNS, LT
HE— 2P S 5 T RE A o

A
k3 - . i

S L&

“*
4,

B 16 -
14 b

DN

12

N

1.0

Analysis of dot blot intensity
(=3
oo

(=3
(=)}
AT i

MR ECIRN S
MR SRR PSS

Surfactants

B2 REFEMEFMNRES CXCRAGAENRE(A SR
R E, B AR EY B E S TE)

Fig. 2 Surfactant screening for successfully solubilization of
CXCR4 fused with MBP (A: Image of dot blot; B: Analysis of
dot blot intensity.)
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3 NiEMEIEHA)M S200 FETEEHT(B)4L
CXCR4b taig [
Fig. 3 Purification of CXCR4b using Ni’* chelating affin-

ity chromatography (A) and S200 gel filtration chromato-
graph (B)

kD 1 2
260 — -
160 —
110 — o
80 —
60 — W
50 — -
40 — w
30 — -
20 — W
10 — =

Bl 4 CXCR4b K SDS-PAGE H k&
Fig. 4 SDS-PAGE analysis of purified CXCR4b
Note: 1: Marker; 2: Purified CXCR4b.

3 4G

it RGEARAL T T R IBAAF, BRI R
PSEEL T BE T f CXCRAb [ R s kik, 15 T Hik

http://journals.im.ac.cn/wswxtbcn

FERIR M ARG TB1 A 14, TB ks
FeEE, BV ECERK R, BRI
0.5 mmol/L IPTG. i id Xt 10 3 ifi e o4 77 A4 i 1k,
& B DM \FC-14 F1 Brij35 %318 1§ M7 X} CXCR4b
HAT BT W OR . R NI B A SR kel A
Ik g S200 WAL T CXCR4b py4ifbjrik. [
T AATER I 2SR R 4l E 5 1) CXCR4b ML o
IBhELE A, RWHCHT SN G IS .

30 +
20
2z 10
g -
g 0
8 -10
-20
=30
1 1 1 1 1 1 1 1 1 1 1

190 200 210 220 230 240 250
Wavelength (nm)

5 BEEA CXCR4b HEZ &iid i E
Fig. 5 Circular dichroism analysis of purified CXCR4b
expressed in E. coli
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