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Eukaryotic expression, purification and identification of human sex hormone binding
globulin and application analysis of quality control products
WANG Xiaojiao s XU Yanwei  ZHAO Qiaohui LI Ting ,LYU Wei,LI Guilin®
Zhengzhou Imino Biotechnology Co. ,Ltd. ,Zhengzhou , Henan 450100,China
Abstract: Objective To construct a recombinant eukaryotic expression vector of human sex hormone
binding globulin (SHBG) and obtain high-purity recombinant human SHBG protein. Methods According to
the sequence of human SHBG gene,Primer Premier 6. 0 was used to design primers and amplify human SHBG
gene. The recombinant eukaryotic expression vector of human SHBG-pCMV3H was constructed, the recombi-
nant human SHBG protein was extracted and purified by ConA column affinity chromatography. The protein
concentration was identified by human SHBG detection kit. Results The length of human SHBG gene product
was consistent with the expectation,about 1 200 bp. Sequencing analysis showed that human SHBG gene was
successfully inserted into pPCMV3H vector. Electrophoresis showed that there was a clear band at the relative
molecular weight of about 42X10° ,which was consistent with the expected protein position. The identification
results of the human SHBG detection kit showed that the recombinant human SHBG protein as a quality con-
trol product was in good agreement with Siemens, Antu Biotech,and Roche. The stability of SHBG recombi-
nant protein in buffer containing calcium ion was better than that in buffer without calcium ion. Conclusion
The eukaryotic expression of human SHBG protein can be applied to the quality control products of SHBG de-
tection reagents,and the detection consistency of each manufacturer is good. Calcium ion help to improve the
stability of human SHBG protein.
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FERERY IR 45 . SHBG Xf £ 4 UP 5 25 4 1iF & 1K o
B 283697 B AR HE U9 ROR R 4 Uk 45 = B A T A 1
AR Ay L0928 W G O 300 9 DR ) T A AR 3R AR Lt
A BT 4 22 )5 Ao R B R R AR N, A
FH LTS & B4 22 5 R & B SHBG 1T Ay il 25 % 16 i PR
P IWTHOE BAR HE A  E UE E FE DR R fe R
2 T AR AT o SEHE A AR S R o
SHBG 1144 I J7 12 6 455 Tl 569 B 8 B AR | il 0 88 B R ]
AL R E AR, AR B A #E A SHBG H4 H
Bk M RS B 4 N SHBG B4 H L 55T
52 XF T N SHBG 418 M AR e YERUR . A5t
A SHBG 41 & F R 5 vk 3 AR 4%

1 #REHA%

1.1 Mk pCMV3H kL (AR 5256 % Mk pCMV i
¥ KR A W DH5a. HEK-293F 41 My 2 i 48 52 56
ERAT

1.2 X 5HikH  SMS 293-SUPT 4i Jifd B 57 i 1 A
2 [E ScienCell 23 ] 5 Lipo2000 i3 %) A 3& [E Thermo
Fisher Scientific 2\ #] ; Tag Mater Mix PCR TR ¥ %)
H H A TaKaRa 2yl ; BRI BEEE IS DNA [FIBGR T & .
LN EE R TR £ O S A e s R O Al AR R
AR SHBG 8 W A EJ B Yashraj Biotech-
nology Limited 2 & ; PCR {4 H % & Eppendorf 2%
) 5 IR AN L8 e AR AN B T B AL YK U E 55 [ Bio-
Rad 241260 Infinity [l WA REE0A A 5 FH%
S T 5 A009 GE Superdex200 increase 5/150 GL
Sk A 3 E L2 EERA T .

1.3 Jiik

1.3.1 A SHBG PR #4535 E B KA Y
ARAFE P A SHBG 3 K 4 K F ¥ (GenBank:
M31651. D EFCA T A9 TR C L) B A R 2 A
AT A G B, FIH Primer Premier 6. 0 #4135
TS ST P 8K N 1209 bp B9 A SHBG %
K E g5l (F): AAGCTTCTGAGACCTGT-
TCTCC, FRIZ A Hind [l B VI &S, FiF5I 89 (R) .
TCTAGATTAATGGGAAGCGTCAGT, T %4 N
Xbal BEVINI & G190 A T A T8 CR) B A
PRI A M, PCR W MM 94 °C 3 min;94 °C 15
$555 °C 15 5,72 °C 80 s,30 ME¥F;72 °C #EAH 10
min, PCR 7= 4 £ 3505 W 56 e i vk 25 22 75 FH B I b
e DNA [R5 & Bl B 89 B 73 8L SHBG
HH .,

1.3.2 A SHBG-pCMV3H T 2H B #% % 35 AR 1Y 14
%% A Xbal 1 Hind [l W] A SHBG % H
K pCMVS3H Fiki, kM T4 & BB A SHBG Al
pCMV3H Ji ki i 4 , 15 21 5 41 B0 8% % 3k Ak I+ 74 1k
ERIH%EAH DHbo JRZ 3, R BT 25 9 0 ik )5
FRAT BHPE FERE L R 2 9 B8 R R B R) & e BN
SHBG-pCMV3H 4] H #% R ik # ik, H Xbal il

Hind [l A V) 2 21 A% 3R 38 204, B U1 7= 90 4 3 Mg b
eI FL VK 2
1.3.3 A SHBG E4lE MRS G4k RH PEI
QL o A AR BERARE YL F HEK-293F 4
Jl.6 h J5 1 SMS 293-SUPI 5 @85 5 540 0,72 h )5
TR CEE M G 97 LW W . SR FH v &5 £F e W AR TR DK
B R W AT ConA B 25 LAy A v 0K 4 g 8% 7%
HWE AL, 1R 2 4lifk 9 AN SHBG A& 1, 40
A 1.5 mL /NRIE LA, —20 CUKF IR .
1.3.4 A SHBG EAHEAMEE % D0
L% N SHBG 418 H AL 8 K/NS 8l B I H
o B0V A 0 3 A3 A A AR A ) 22 . A il
B PE T T ) B IRX 3 AN %8 SHBG il I 4 55 1
FRFI S CELISAD R I3 751 &, 4 I 461k )5 9 N SHBG
EHEARS LA B0,
1.3.5 @B 7x T A SHBG 2 & [ 54 E PE i 52 i
39 a4k 5 N SHBG HE4H & 7 T & 55 58
TR AMA S8 2 s b .37 Chng 3.7 d. i
Y SHBG Kl i 7] &, & il X SHBG 41
EAWEER AL
1.4 Hib2Eahd i £dE 3 EXCEL2010 40 #r
Sb 3 TR S (E (R
2 % S
2.1 A SHBG HW R E3kf8 I HE S PCR 5]
Y. 9N SHBG H 5L, 7= 28 B A e e v 3k
FEZ) 1 200 bp Zb B H W 547, S EE PCR =K
/(T 209 bp) —3%, WHE 1,
2.2 A SHBG EH#H AL E AN SHBG H4 £k
b 2 KB % # DHSo 2 S5, 2 H % PCR %
FE BN BE R A L K T BUBH M 25 . LA 2,
2.3 A SHBG-pCMV3H H 4 E A% FK LR L E
A Xbal 1 Hind [l 3§ Y1 N SHBG-pCMV3H 41 %
&F pCMV3H kL 5 » B g W e 5 HL UK s 7=
WKALE 5 HUH— 20 B i R B US4 T4 & 32 5
REFRARIS N SHBG-pCMV3H 4 B 4% % 35 84K, It
FERPEAT Xbal Al Hind [ XA EI % 5 L B 4 5 I
F Pk 245 SR R 7 R K S T — B, LA 3.

¥ .M &y DNA marker;1~2 & A SHBG 3K PCR ¥4y .
A1 A SHBG £ A PCR #~ 18 7= 4 8 B BB ik o #7F

2.4 AN SHBG mglEAHEES4fk FK A SHBG-
pCMV3H H 2 H #% £ K 8k 5 Y« & HEK-293F 40
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M, % D de ik X e alifb N SHBG H 4 HE H 11
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SHBG HE 418 [ 2l fk . FE 6 #f 5 2517 20 L B ) i
TR A% €0 3 W 7K 7 4 AR — B0 i ) 22 /. I
K4,

MNY 15203 4 S 627285940
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74 :M N DNA marker; Y by FHPESS B8 s N b B X 185 1~ 10 K
S,

A 2 A SHBG-pCMV3H BB 5= [ 1% 1%

.M & DNA marker; 1 ¥ SHBG-pCMV3H i 41 4 & 3G ¥ 7=
W1;2 S pCMV3H [k SUEE DI 7= .
& 3 A SHBG-pCMV3H EHFHEWNEV =W EE

(8 27 34 5 6

:

—-140 bp

— — —65 bp
e ——— o . o 48 bp

W 34 bp

s 22 bp

—— — —

W MR AR marker; 1 A 44009 40 i 55 55 L& W2 4 Co-

nA HEE GRS 5 3~7 a5 AN SHBG A& A .
& 4 ASHBGEHEBRGEMNERE

2.5 ANSHBG EHHAEHEE 7 ul¥ SHBG F4l
b5 N SHBG #AH & H R i o AR 3 AR EE S [A)
A2 B A P T F R G R &R — B R
I, 1,

2.6 B TXFT AN SHBG 3 4H & (A a5 M Y 5% i
Sk aifb s N SHBG EAE AT T 588 T2
MR E e Fo ., fEESEFo i,
AN SHBG W41 1 37 “C s 3.7 d 3 P48 g <
0% fEAR T TR opw . A SHBG H 41 & H

37 CImsk 7 d IGPERRAC 47 %, W& 2,
*x1 ELISA iXFI &% E AN SHBG EHEHR

AW 4ifE SHBG

R R SHBG
ZEAY W1 PR
SHBG (nmol/L) 1% 24. 84 26.28  28.10 25.00
rh 66. 74 67.25 67.70 65.30
= 102. 95 99.64 113.00 100. 30

®2 $FEFHTASHBCZEAEAREMENZEM
WREFIM e

37 °ChmidE e

= KRB (D (nmol/L)  (nmol/L) %)
AT T G 0 44, 864 45,676 0
46. 488
3 34.575 35. 365 23
36. 155
7 24.918 24,421 47
23.923
B g R 0 40. 879 40. 221 0
39.57
3 37.577 38.126 5
38.675
7 39. 920 39.675 1
39,430
3 3 it

SHBG & —Fpfli 3k — R | A . FEAERF
I e A B DR I 4 A7 3] 5 Q3 IR R IR G R
0 v R LR R R IR OK AL A A 2 F R Y
A S0 FJE IR 9 SHBG 19 4 M L it i b i
SHBG AT LLGS A 552 B8 R 3 2 0 A T Ui o i
TP B ER L R ATR T R I R OK IR A &
N S A R P DR O R 2 JRUHE DR W T RS2 4 M
B 1 BARPUS MGG N 2 2 — 1 e v B ) 2 ML
PR S AP A — D EE AR, SHBG BE AT 855
A P B8 2 K TR S I BT o A P JBE U 3R K
T RPN R TENLIRAR I i S AR R o A
A AR AT R T
TE WG R IT R IS A SHBG #9059 3 2Pk Mioh Bk,

AHIE T a4 3L A iR /5 SHBG H 3 A R
Bt il PCR ¥ 3% K XU U 3K A5 Fr o 42 575 A0 B 1 3%
B, WSS T B pCMV3H ki 1y B K% 25 35 3
T TR SE H R R ek my TR i, HE A% Rk R 5 1A B
PG BN TAEM R &R L 8 B AN 1 B 20 KR &
F. M6 LR ¥ 5040 8. SHBG J& TER&E .
PHES TR %8 (UG PR BT e 5 19 . AR AT BEVE I T8k &
F1 0 500 56 AT 22 3548 T 5 A B9F 5% 36 E 2% BLATS B 1 %o A
FERAE SHBG 0 S5 , 1 6% A7 1o A8 v o] 25 S8 Jn
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BEES T MEhNRR E M. L8 LT IR L AR HE AT R H H %
KRG E# T A SHBG-pCMV3H 4 H A%
FIR# A, R PETL 5 23k #8 HEK-293F 40 it
Fakpr g K N SHBG HAHEA.

HAiT I K i A SHBG € 24 ] ELISA
TR Gk IR IR B D [ N AR G T I AE A AT S N
SHBG HE 41 25 b i B H A I 4 14 i i 3 420
AHE ST I A AF B A 2= 06 N SHBG HE 41 7R
1, o8 2L 3h 5 3% il 4 N SHBG P v BE b ik KT %
AIEE N SHBG 541 & R It 7] & 48 430 1 S .
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