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Abstract:
and to detect its immunogenicity, the fusion DNA fragment of secretory signal peptide SSs, and human RBP4 gene was

To prepare recombinant human retinol binding protein 4 (RBP4) by using the baculovirus expression system

subcloned into a baculovirus transfer vector pFastBac-dual(pFBd), and the corresponding recombinant transfer plasmid was
transformed into E. coli strain DH10bac, after transposition recombinant shuttle bacmid was screened out. The logarithmic
phase Sf9 cells were transfected with the recombinant bacmid and then the recombinant baculovirus containing hRBP4
expression box were generated. After amplification of recombinant baculovirus, the recombinant baculovirus seeds were
obtained. To express human RBP4, logarithmic phase Sf9 cells were infected with the virus seeds and SDS-PAGE and
Western blotting were used to detect and identify the expression. Finally, to prepare a batch of RBP4 protein, logarithmic
phase Sf9 cells in suspension culture were infected with recombinant baculovirus seeds and the supernatant was harvested
after 120 hours post-infection for purification. Finally for preparation of polyclonal antibody and evaluation of
immunogenicity, the recombinant hRBP4 from insect cells and from E. coli were immunized rabbits. Restriction enzyme
digestion and sequencing confirmed that the recombinant baculovirus transfer plasmid was constructed correctly, and
subsequently recombinant RBP4-bacmid was generated successfully. SDS-PAGE and Western blotting analysis suggested
that human RBP4 protein was highly expressed in Sf9 cells with the molecular weight of approximately 23 kDa. The
recombinant RBP4 protein could be secreted into the medium efficiently, and the expression level was calculated amount of
100 mg/L. Finally the rabbit antiserum was harvested after recombinant RBP4 immunization, therein the titer of antiserum
against baculovirus recombinant RBP4 is 1:100 000 whereas the titer of antiserum against E. coli recombinant RBP4 is only
1:10 000. Overall, human RBP4 was high efficiently expressed successfully with good antigenicity in baculovirus system,
and high affinity antiserum was obtained. A solid foundation was laid for the next step of the preparation of human serum
RBP4 detection Kkit.

Keywords: retinol binding protein 4 (RBP4), baculovirus expression system, gene expression, protein purification, multiclonal
antibody preparation
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MBI RR (Retinoic acid, RA), BEAf1&E—ZEEiK
Yo, T TN . ANEREE T, P
izt -& % 11 4 (Retinal binding proteind ,RBP4) &
— PR IE A, JR T HUKTER /N T4
BEARE, 4 FEY) 21 kDa, & 201 2

FERFAE A, BERCA NG SR (ROH) (4
HER A PIRRFZESEEA (TTR) LL1:1:1
I HENE L =IC R G, AR N iz 60 B 2
FRE A ZUis & 1Y, 4 RBP4 S5
) RBP4 ZIRZE A f5, MBI AN, 46
YIfgid, TEEE) RBP B /NekiE, Hp4gik
F A BT o B /N L B 4N i O i, {3

cjb@im.ac.cn

975




976

ISSN 1000-3061 CN 11-1998/Q Chin J Biotech July 25,2013 Vol.29 No.7

PRI, AU 8RR,

HHT, &R EH T B DR v S s Wi g
INTRE I R B2 R A RBP4, B2 1
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1.2 FERFFLER

Pyrobest Taq. DNA 450 . BRI PEN VI
(TaKaRa); DNA BERE IR & . /v Foki§2
PO & (OMEGA ~vwl); BAC/PAC ik &
(Sigma 7~ H]); Grace’s Insect Medium (Gibco 2y
Al); GPM-115 §i3pdk (@& an)); Ml
H (45 : FBS) (Gibco A F]); L-Glutamine ('
XA REN, 475 L-Gln) (Hyclone A H]);
cellfectin II reagent (Invitrogen 7\ 7)); DMSO
(Sigma 2~ H)); WWFEPUR [gGHREHRC (T2
wh); AU RBP4 (g AREMIE SRR AFD); HLA
RBP4 e 2471 S KA1 i #.4H RBP4 (E-RBP4) Hy
S Al
1.3 EEXIR

FRRI R TR bRBP4 BE[H fy AR 52

1.4 RBP4 E%H bacmid FIH#E
141 K5 ENERERE

pMD18-T-bRBP4 (L1452 ff£17) PCR ¥4
bRBP4 3:H, (514): bRBP4-for, bRBP4-rev WL
# 1) K15 bRBP4 KA, /SR bacmid Tk,
PIHMHH, PCR 754 4 SSe 55 KR BL (31
Y : SSea-for, SSes-rev). A5 L bRBP4, SSs4 PCR
PP AR , PCR T A SSs,-bRBP4 HEH (5]
¥ . SS¢s-for, bRBP4-rev) S 21F: 94 'C 3 min;
94 °C 305, 55°C 30s, 72 C 90's, 3t 30 MEFF;
72 C 10 min,
142 EHFEBTRKHEE

¥ pFBd JFHi5 SSs,-bRBP4 K735 H]
BamH 1 Fl EcoR T XY, I3 e Bk | i+,
AL KA # TOP10 &3 25 40 i IF 3% A
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Table 1 Primers used in vector construction
Primer name Primer sequence (5'-3") Size (bp)
SS64-for CGGGATCCTCCCGTTTTTATAACAGCCA 28
SS64-rev AGCGGCCGCTGAGCGTGACTGCCGTGTG 28
bRBP4-for ACGCTCAGCGGCCGCT 16
bRBP4-rev CGGAATTCTTACAGCAGGTTACGCTC 26
PHsequ-F GATAACCATCTCGCAAATAAATAAG 25
M13-R CACCAAACAGCTATCAC 17

Amp-LB P4, 37 CHlRFHREFRER . K H MFAR
S U N T 2R
(BamH 1 +EcoR 1) ¥ %5 FFak Al ¥ o
143 FHAMPRBERE

B O % B4 7 ikl pFBd-SShRBP4
23 F 2K pFBd UKL 35154 4k 3] DH10bac 852
B, 37 CRERRFE 4 h 5k =R (RIB
HER. WAR, KKREEX. X-gal. IPTG), F
37 CHWEFikESE 48 ho PREUSHME LTS LB ¥4,
it BAC/PAC A1 & )5 42 HL bacmid Jiiki, PCR
e LY E (51%: PHsequ-F, M13-R) S
21 94 °C 3 min; 94 °C 30, 55°C30s, 72 C
90 s, 230 MEH; 72 °C 10 min. KU E FH
F) F 24 R A 4% M rbacmid-RBP4, F—20 “CykAH
HAFE
1.5 ZHpEiEsT

ST9 A il T~ Grace 3573 (10% G4 I3
1% GLN) hiigs, $EFREE 27 C, diiEik
X EAE R,
1.6 FEHFIX

¥ SO 4 i 42 Fp B N FLAR, HE R A
9x10° cells/fL, MEBE 15~30 min %0, 4 F 400

Poou 4t 7 K R . & MU rbacmid-RBP4 |
rbacmid-pFBd 1~2 pg #% i B 45 (Bac-to-Bac
expression manual, Invitrogen) 73 #1455,
USRS YIIMAYAIRIG, 27 CHE 5h, RiEH
WAkSERE TR, % H ARG AS . 27 CHEFE 72 h
ST I AR B A R 5 L RS LR B3
WAER P1AIREEEATREARY 1Y, P1 2RI 5 uL
PERPE] T25 MO, ARSEEEIR R I B AL,
TR IR B ICA P2 AR, #aR & Ui S
HEATIR E

FkHYE . IS OO SO 4l (T75
IR, BEE 70%), ¥ P2 LRI LA MOI=1 %
Ffr, dRSLE R 2 I A S5 i H IR R
1000 r/min #5.0> 5 min, 73 #4000 5 b3E o A
PBS H 24, % 1x10° cells 53 i SDS-PAGE
F1 Western blotting #1474 A4 % . $iT RBP4 1Y)
e ZHUR HRP ARic i F41 % 1gG #H T Western
blotting KM H i H -

BRI EIA . B rtbacmid-RBP4 P2 U Fh
HeAhE] 300 mL B EFRAEMI T, PSR,
7 H B (1 mL) 2rB B3 AT
SDS-PAGE il Western blotting Kl 1% 5 , Hidx
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Fie 1.7 #20E BORIAFEM (10 | 402 ik
2" (n=0, 1, 2) M FEIF#E4T SDS-PAGE £l ,
FHFRE S 500 ng Al H 9 Rk,
1.7 #ifk

MR EEFR L 0.45 pm PRI IR, FAE
TaE (N EEBIRREE I ZHHE (26 mmx
20 cm), i 8 mL/min, FFEZSH)E, FHEMril
(50 mmol/L PB+0.5 mol/L NaCl+ 20 mmol/L Bk
e, pH 7.4) FEAUET)EATAE, MRUFHAS [ K
W (2% v PR (50 mmol/L PB+0.5 mol/L
NaCl+100 mmol/L BE# | 50 mmol/L PB+0.5 mol/L
NaCl+500 mmol/L BEmME), UK Ango W MiCIE
SDS-PAGE fuill Zfifb. i 2 RBP4 RYLHRE, &k
SR S T EE Al

1.8 ZRERANH &

TR 2 7 A R IY 22 K 1 il A 2 v L
&, PURHFRRIG R R G RIA ALY RBP4 iR
FI (I-RBP4), [RIBPH S A% 3R 0k R G0 AR5 (9 [R) Fh 2
F1 (E-RBP4, SCHzfRA7) . Mk N IR H2 2l
() RBP4 ZE [ (H-RBP4) HEf7Hus%, X HGpesk
R, BAEKH 5 KR,

¥4 4R 0.25 mg/ 2 (0.25 mL) 52AF
IS RARIR G, FLK 1 h DURA Y 200w
AP BOFUATE R, PR E PN 2 508
41 0.05 mL/s . IFTH 2 8. 4 AR SE A
IR AE, 5 6 JABSN KL, 43 B BT L IE A
FH
1.9 AN RAFRMENE

FIRHY A RBP4 (0.4 pg/mL) FLHRAGI ifi. 7
FAr, BMEREALL 107, 107, 107 =4k
JERRBE, 100 uL/AL 37 CH¥HE 30 min J5¥EM 5
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W, A LLES TR IgG/HREERIC (1 @ 3 000 i
FE) 100 pL/AL 37 CH¥ A 30 min J5¥EMR SR, %
B2 10 min 5241k, Thermo [ AR 13CA:
450 nm & 630 nm A4 G EE{H

[FpFE ST A3 % BIE . SO 40 i asis
N TN < T 1 s 71 AT o LU 1
B, R AR
1.10 RBP4 [RIIKFEF AR

B 80 nm ¥k 8 mL %1k 30 min,pH 7.2 MES
AR, 20 0 3 RS BIME AR B W) Al ik
(E-RBP4 PcAb., I-RBP4 PcAb., H-RBP4 PcAb)
(PcAb, polyclonal antibody EJZ vafdilk), =
TEIRAT, HEMRE A 1 h, H 0.05% SDS ¥
Veldosk 3 Ik, BJa A TR A F . DU E i
Tk 5S: 3S, 4 WMHEA R AEUE.
P RBBTARCA R2 35

5 MR UK T I8 B 25 4 3 AR I ) &
BRI 3, T ANA S (S BT RBP4 45
HEd), R1AF| (Tris 50 mmol/L+NaCl 1 mol/L+
BSA0.1% pH 7.2), R2iAH| (HEEPLIA+ MG
PERIHRUER), R2 IMAJGHGEIRS), MR As,
5 min J&5 PRI .

2 ZR

2.1 EHHEBRNHIETE

BEALPKIE 3~5 A~ FHM: L LB (100 pg/mL
Amp) IKEFE, PEEGEAR. . 4 BamH 1 fl
EcoR 1 3] . 1% BrAEEEERE vk A (& 1),
A —24% 800 bp ZEA7 I Fr Ber A, KW RBP4 HEDH
C 4T vilbE % pFBd 2k, RS Iy 45
s HRYEEN RBP4 J75) 5T w2 —3, w4
“}y pFBd-SShRBP4.,
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1000
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B 1 =3 RAL pFBd-SShRBP4 iG] & E
Fig. 1 Identification of the recombinant pFBd-
SShRBP4 by restriction endonulease digestion. M1:
DNA marker DL2 000; M2: DNA marker DL15 000; 1:
pFBd-SShRBP4 digested with BamH I and EcoR 1.
2.2 E%H RBP4-bacmid BI%EE

ik 3~5 DA @AM EES LB (F
50 pg/mL FAREEZR . 10 pg/mL PURZE | 7 pg/mL
RKER) R FIFHEE bacmid DNA, D15
¥ (PHsequ-F. MI3R) #17 PCR i — i 4
7€, PCR J*WIMNE 1% SR EFHEERCR I, 255K
& 2 fii7n, 4] bacmid PCR FZHI7E 1 600 bp 42
AR A (MBI XT IR rbacmid-pFBd
£ 800 bp AbY" H B — %4, AR B ET), W] bacmid
AR, fiv44 rbacmid-RBP4,

23 B ERERE
LT rbacmid-RBP4 DNA % YL s 4, &

HWER AT OL, SR ILIE 3, A KAk,
ik . AR, ProetER R, A SRS

bp MI M2 I

250

B 2 %A rbacmid-RBP4 & PCR ¥ E

Fig. 2 Identification of the recombinant rbacmid-RBP4
by PCR. Ml: DNA marker DL 15 000; M2: DNA
marker DL1 kb; 1: PCR production from rbacmid-RBP4.
TR A MLZATIRAE . v, 5 E R AR iU
Xttt, FUEGNE (8 3).

24 BERREENE

P S EOR B IR, B0, RN
/385, SDS-PAGE 1, Western blotting #: Il 41F .
241 FHMEARS

L rbacmid-RBP4 P2 fR#EF%FN T75 4ilji,
LY DR R T A L€ Y SN A PN &
| /.7 G2 s =1 AN w3 21| LS 7 @0
SEIRLULIE 4, #F 23 kDa Ab 1] F FITH M A RS 5
W, SO RN —8, KP] RBP4
HATE SO 4 AR Ik
242 BFYHIER

Pl rbacmid-RBP4 P2 X5 F s YL BV K5 32400
Jil, JE&Yy 4 d JFHU 1 mL M8, 1 000 r/min 2
> 10 min, B 10 pL _FIEWBINASE 5 iR >
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3 IEHE SO AR5 S BSR4t EE (400%)

Fig. 3 Morphological comparison of the normal and transfected Sf9 cells (400%). (A) Normal Sf9 cells. (B)

Transfected Sf9 cells.

1 2 3 4 5 M kDa

— 75
— 50
— 37

—25
Paa Y. _J — — 0

— 15

— 10

Bl 4 Western blotting Y& RBP4 £ Sf9 £ il A H

Ri&

Fig. 4 Western blotting analysis of recombinant RBP4
protein in Sf9 cells. M: protein marker; 1—4: infected
cells at 3"/4™/5"/6" day post-infection; 5: RBP4 positive
control.

AW 3 min, 10 pL SRR H A9 H R 5
i, Z5HLILEL 5, KW RBP4 fERIFHIFRHY SO
AP B AR IR . A SR ST IR R R
KL T 100 mg/L.
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25 BfR&EBMEg

HirEH44eE (N #e 2,
779 SDS-PAGE 43-#r, TE43F %) 23 kDa A] I,
H—2%w (B 6), 4ift)5 I-RBP4 & H
36.5mg/L, WHKFER 37%.

2.6 iKHlE

A FFRIRG T RS RIBH I-RBP4. JFA%
FIKM E-RBP4, AJE H-RBP4 i 68 vt %
Ff, =R s by, -RBP4 =
BJg 1: 10° TR E I ODyso-z0 FHIMEH N
0.8850, i E-RBP4 =4J5 1. 10° Fi B 1)
ODyso-630 FXIE R 0.1575 {KF il 5 i, Hidkok
VAR TR FRIAN, H-RBP4 =45 1. 10° ke
FEI) ODyso.630 FHIME N 1.2604 (8] 7). NC (%A
PEMIE 12 100 i BE) ODysoez0 FHIME N 0.047,
BC (=5 FIXFHR) ODyso.630 “F- 3B R 0.009, IfL7E TG
EAEFELE S, SLUar. WL ERTRIEH, FPIR
B ARG RIAE 1-RBP4 R A s ik 5
H-RBP4 Hi 5 g i 423, M by T i Rk
i) E-RBP4 Hi e Jii i, $nFHRIe T RS0
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kDa M 1 2

70 —
55—
40 — .
35—
25—

20—

B 5 BiFEF S MK IE RBP4 # SDS-PAGE F1 Western blotting %
Fig. 5 SDS-PAGE and Western blotting analysis of recombinant RBP4 secreted by suspension cultured Sf9 cells. M:
protein marker; 1: the supernatant from rbacmid-pFBd infected Sf9 cells at 72 h post-infection; 2: the supernatant from

rbacmid-RBP4 infected Sf9 cells at 72 h post-infection.

kDa

97 —
66 —
45 —
33—
26—
20—

14—

Ele6 Sf9 4%~ RBP4 EEMALETE
Fig. 6 Purification of protein secreted by Sf9 cells. M:
protein marker; 1: after purification.

FIk) 1-RBP4 £ HHA LI H-RBP4 $iL )5
G, MRAZEAE E-RBP4 FHHE5 AN

H-RBP4 HURAITEPEAHZEAR A . LML Fr S PEAG
MEERLW: RBP4 RPUIMIES SO 41l (57
e A . ALY TEAS SR, BE
HLJm M,

2.7 HEHRAREF AR
FHHTE (RBP4 FR#Edl) 54 HEPUik

351 B1:10 000 T1:100 000
3.0t .
251

£ 20¢

8 1.5¢
1.0}
0.5t
0 1 1

I-RBP4 E-RBP4

Serum sample

H-RBP4

E7 RBP4 %#lMiE ELISA 37 E
Fig. 7 ELISA analysis of RBP4 rabbit antiserum.
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(RPN E RS G EAPUNTE) S-S, TBRAR
R A, SO A R, R R
SR A B R SS A R  R VR

TR R AN [ R IR Y 22 5 BEBTAR 5 Tk 14
W, BCRAR 5 B8 A A A 00 I 7 v R 1 2R
F1, SN EE R E PR PR S & %
H 3 2 AT UL, I-RBP4 415 H-RBP4 45 G304

I, T E-RBP4 ZHUMACR . XRRAM S
FERI R G R WEAHE N -RBP4 HAT
FINIE H-RBP4 FHRIY A 2248 GEME . 8
GER), TS A W 2 R S R R R A ) TR
M E-RBP4 T AN H25; XWIGIE T FPIRG T
FERGHA e —, BV ERY 54K
ZRCEA BRI

F2 MEHREFENARE
Table 2 Antigen-antibody affinity test

Antibody Al A2 A2-Al (A2-Al1)/Al
H-RBP4 PcAb 0 pg/mL 0.38486 0.42397 0.03911 0.101621369
H-RBP4 PcAb 100 pg/mL 0.38346 0.82083 0.43737 1.140588327
E-RBP4 PcAb 0 pg/mL 0.26911 0.27209 0.00298 0.011073539
E-RBP4 PcAb 100 pg/mL 0.26509 0.43419 0.16910 0.637896563
I-RBP4 PcAb 0 pg/mL 0.36900 0.39445 0.02545 0.06897019
I-RBP4 PcAb 100 pg/mL 0.37184 0.75827 0.38643 1.039237306

H-RBP4 PcAb: purified polyclonal rabbit anti-H-RBP4 (purified by ammonium sulfate precipitation); [-RBP4 PcAb: purified
polyclonal rabbit anti-I-RBP4 (insect cells-expressed); E-RBP4 PcAb: purified polyclonal rabbit anti-E-RBP4
(E. coli-expressed); Al: instant Asys measurement value after S, R1 and R2 were mixed. A2: the 4546 measurement value after
5 min reaction. A2—Al: changed absorbance value after adequate response. R2 reagent contains antibody coupled
microspheres. OD value increases with elevation of the sedimentation rate of microspheres followed the antigen-antibody
binding.

FIBHIEN .
JFR AR G RIK B =) 2O s e 5,

3 Wik

HTi3k45 RBP4 H 7L EEA A H
—, RI$ealifh. EH AER T, RBP4 &
fl, M T, RBP4 MREEAERETE 25~70 mg/L; JK
WA 0.7 mg/LM LR ShRER i A,
PRI S HAIREAR, 29 1~3 mg/24 h JR, HIRWK
Hi) RBP4 DL ZRYIEAEAE, B i 2,
WAE T, AREBARY, AHTF R,
DNA HAFEAGE . FIHEEZRS . AERS
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Z IR TR ) RBP4 Al — LA SR 11 L A% TR
F—SEfERY T, T3 LA R B B A T 1 &
SEBRA R AN, R MEREA . ISR
WA, TESS S5 DIEE B S RIRE A —Em 2%
P BMEREAE E. coli AN BLHER IR AT MR
Fi, TESRESm AR O A W A 22 5%
AT sh Py e e 4 R WU 13X A
HIEFRIRH % Bac-to-Bac FFIRINTERIER
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Bi. AR GMI ] HUAH L s8R GA 2 i i 2H 4R
1, ZEAE W St 0B & 5 AR 7 A AR R A o v
SR B SR A gl et R
MZ RS EARH DNA NS AFIVRE, Rk
ZSPEAGAL, 1A AR B B R R B Y T
AR MR YT R AT, X AR S Al i 2
R ] 4~6 R 4nka] 7~9 'Y, A
SERE AL 0.19%~1 %4 25 B HEE 309120,
X HE S DI 5 R B R e P T
Wi R HA HALR A RGEA BB R,
WEANER SN DNA (10 kb) 111 A B0 5 2
(42 RIS s 16 A Tk A vE B Y ATl
i 23 22 Fh B 19 - 58 1O 2 RF TR A Ry 224
AW SRR 28304 T R 4 3 15 3225 mT )
TE RN IR A R, R LA %,
L F A EcoR 1 Hl BamH 1 WiV
AU RBP4 | BOW a3 pFBd iAok, &
IR EZE DH10Bac B2 540 52 ik,
3 pFBd LA kL | %) mini-Tn7 751 5 bacmid
1 mini-attTn7 J7 90 JE 47 56 %, K15 H A
rbacmid-RBP4, {45431 SO 4 fifd i K45 E4H 1)
RBP4 & .
SEEHIM, R Grace (% FBS 10%) 3%

BTG RES SR 00 SO A0k B F, A&

YLt 3 RN A LRI, FiE Rk
R RERE Y H A E, ML 2B G 3 Rl
BAMAK, 55 RikBlm. B ERERLRG
AR 4518 . Grace RE3RIERES LR H A I

ik, AR RERAERERE . AEMLIER I, BB
Bkt iR %, Hl GPM-115 (% FBS 3%) i%%%g
BB Grace Kigidk, SCELANM AR TRRE IR,

YIS 20 M A o | R S B D R A iih 3Rk
L#EA T RS, 4R Grace K5 RN BE
Braemt, HWE AR RERAE D E 5~6 d, H
RN R MG, 4 3 KRR
WA H W I AT R L2050 5 K, AETCAMENA
INEEAETT, FRikaik 100 mg/L L.

LA 240 i E 2 R P R A e R A B g S
BAF LIRSS . MR TE RGERIANY RBP4 51,
Hotp s R AJRE) RBP4, TifLT E. coli 235
1) RBP4, XM\ 55— BEUEBH T FFARI B 26
KRG B B RIR e ik
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