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Molecular cloning, prokaryotic expression and
double-antibody sandwich ELISA development of
173-hsd10 in mouse

Chuanzhi Liu, Yingying Niu, Yuan’an Chen, Cheng Wu, and Yuanhua Yu

School of Life Science and Technology, Changchun University of Science & Technology, Changchun 130022, Jilin, China

Abstract: We expressed 17B-hydroxysteroid dehydrogenaselQ(/78-hsd10) recombinant protein, prepared anti-I7f-
hsd10 polyclonal antibodies and established sandwich enzyme linked immunosorbent assay (ELISA) test for detection of
175-hsd10. RT-PCR was used to get the gene of /74-hsd10 of mouse liver, and a prokaryotic protein expression system
pET15b-175-hsd10/Escherichia coli BL21 (DE3) which induced with isopropyl-1-thio-B-galactopyranoside (IPTG) for
recombinant protein expression was constructed subsequently. The target protein purified using His-Binding-resin column
was used to immunize BALB/c mice and rabbits, serum total IgGs from immunized animals were purified by ammonium
sulfate precipitation method. We established a Double-antibody Sandwich enzyme linked immunosorbent assay about
17p-hsd10 using the two antibodies we prepared. We got the concentration of 1.5 mg/mL of [78-hsdl0 protein with
molecular weight of 29.5 kDa, and polyclonal antibodies from mouse and rabbit with the tite 1.25x10* and 2.5x10*
respectively. The concentration of 0.1 pg/mL of /75-hsd10 can be detected by the Double-antibody Sandwich ELISA we
established, and the assay was sensitive and specific. It can be widely used in clinical and experimental study.

Keywords: 17B-hydroxysteroid dehydrogenasel0, double-antibody Sandwich ELISA, polyclonal antibodies
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Table 1 Primer sequence of 178-hsd10 gene in
mouse

Primer name Primer sequence (5'—3")
ACATATGATGGCTGCGGCAGTTCG
GAGGGATCCTTAAGGCTGCATTCG

Forward CATATGA is Nde 1 site, reverse GGATCC is
BamH 1 site.

Forward

Reverse

RNA RT-PCR
17B-hsd10 cDNA
PCR 94 °C 5min (94 C
2min 54°C 30s 72°C 1 min) 30

72 °C 5min 1%

pUCm-T (pUCm-T-M10)
pUCm-T-M10  pET-15b Nde |
BamH 1 22 C
E. coli BL21 (DE3)
PCR
pET-5b-M10
37°C pH 8.0 IPTG
0.5 mmol/L 48 h
12% SDS-PAGE (Ni)
17p-hsd10
1.2.3 174-hsd10
17p-hsd10 3
BALB/c 2
1 2
ELISA
P/N>2.1
13 000 r/min 5 min
(
50% ) pH 8.0
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F2 17p-hsdl0 ZmiEinkRERZRF
Table 2 Immune Procedures of anti-17p-hsd10 polyclonal antibody

Rabbit BALB/c mouse
The first 600 pg / rabbit, emulsified in complete 200 pg /mus, emulsified in complete Freund's
immunization Freund's adjuvant, injected hypodermically adjuvant injected intraperitoneally
The second 600 pg / rabbit, emulsified in incomplete 200 pg /mus, emulsified in incomplete Freund's
immunization Freund's adjuvant injected intraperitoneally adjuvant injected intraperitoneally
Ellzlg;iirzdation As above As above
2-3 800 1 1600 1 3200 1 6400 1 12800
IgG 4-5 mL 1 25600 1 51200 1 102400 1 204 800)
4°C 20 C 100 pL ELISA
124 ELISA
pH9.6 9 % %
176-hsd10 100 pL/ 4°C
( 0.05%<V/V>Tween 20 pH 2.1 17p-hsd10 ER Y72 [E
7.0  PBS PBST) 3 RT-PCR
100 pL (10 mg/mLBSA) 37 C 17p-hsd10 cDNA
1h 3 100 L/ 37 °C pUCm-T-M10 Ndel  BamH 1
1 h 3 17B-hsd10 789 bp !
100uL/  37°C 1h 3 2.2 17B-hsd10 FTik AR 3E
IgG 50uL/ 37°C 1h PCR
3 ( TMB) 2
50 uL/ 15 min 2 mol/L pET-15b-M10 PCR 1
100 pL/ ODgs S/N
SIN=  ODusy/ ODaso ! Ozg
125 S
ELISA 3o-hsd i (57)§§
11B-hsd 17p-hsd4 7 500
His- -y (MGL) %(5)8
Bl 1 FHRK pUCM-T-M10 W EG] 4 E Bk E i
126 Fig. 1 Electrophoretogram is double enzyme digestion

of pUCm-T-M10. 1: samples; 2: pUCm-T; M: DL5 000
174-hsd10 (1 DNA marker.
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Fig. 2 Electrophoretogram is double enzyme digestion
and PCR of pET-15b-M10. 1: PCR of pET-15b-M10; 2:
sample; 3: pET-15b; M: DL5 000 DNA marker.
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Fig. 3 SDS-PAGE analysis of recombinant /7f-hsd10
protein expression and purified protein. M: marker ; 1, 2:
17p-hsd10; 3: E. coli BL21 (pET-15b); 4: E. coli BL21
(pET-15b-M10).

25 4HFRMSE
3a-hsd 11p-hsd

IPTG 17p-hsd4 7 y
17p-hsd10 (MGL) M10(+) 176-hsd10  M10(-)
SDS-PAGE 17B-hsd10
3 29.5 kDa
(4
2.4 XITFEL ELISA HEMET 2.6 BIELMELIG
17f-hsd10 17B-hsd10 (M10+) ODys0
1.25x10*  2.5x10* ( 4
2.5 ng/mL 12 800
1.0 pg/mL 25 600
1 5000 0.1-0.05 pg/mL
SN ( 3)
R3 RIRH 178-hsd10 SR RIFIN 176-hsd10 BiMIRIETIERERE
Table 3 Determination of the optimal concentration of coating antibody and rabbit-anti-17g-hsd10-1gG
Concentration of Concentration of mouse-anti-/74-hsd10-1gG/(ng/mL)
rabbit-anti-1 74-hsd10-1gG/(pug/mL) 1.0 1.25 2.5 5.0 10
0.5 3.44+0.30 3.50+0.10 3.64+0.30 3.63+0.20 3.54+0.20
1.0 3.54+0.30 3.40+0.40 3.79+0.30 3.66+0.30 3.50+0.30
2.5 3.47+0.10 3.52+0.30 3.63+0.40 3.54+0.20 3.64+0.30
5.0 3.43+0.40 3.49+0.20 3.64+0.20 3.59+0.40 3.58+0.20
10.0 3.29+0.20 3.44+0.40 3.54+0.40 3.49+0.20 3.41+0.30

Carry 3 groups, two parallel samples of each group; the above data are average for each group the SD 0.20—0.50, SV

5.82%-8.38%.
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Table 4 The ELISA specific test

Sample 3a-hsd 115-hsd 175-hsd4

17B-hsd7 MGL M10(+) M10(-)

ODys 0.10+£0.05 0.20+0.03 0.11+0.03

0.12+0.04 0.04+0.02 1.10+0.07 0.12+0.04

Carry 3 groups, two parallel samples of each group the above data are average for each group the SD 0.01-0.007, SV

5.32%-9.27%.

OD,s,
Lo ==

=] S ¥ o Nt SN N

"800

1600 3200 6400 12800 25600 51200 102 400 204 800

Dilution of serum

Sample MI10(—) 1:800 1:1 600 1:3200 1:6 400

1:12800 1:25600 1:51 200 1:102 400 1:204 800

1.44+ 1.38+ 1.24+ 0.82+

ODys¢ 0.08

0.62 0.57

0.44 0.42

P/N -——- 18.00 17.25 15.50 10.25

0.28+
0.07
3.50

0.12+ 0.04=+
0.02 0.01 0.001 0.001
1.50 0.50 0.012°5 0.012°5

Bl 4 ELISA & M10 BRI 75 i & A ¥ 65 00 P/N &
Fig. 4 The dilution ratio of the positive serum sample by ELISA. Carry 3 groups, two parallel samples of each
group, the above OD,s, data are average for each group.
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