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Abstract: According to the amino acids sequence of OC-I4D86 gene and Escherichia coli codon usage, we synthesized this gene by
overlap extension PCR method with 7 oligonucleotides DNA fragments. The PCR fragment was inserted into pGEM-T-easy vector
and the recombined plasmid was named pGEM-T-OC-I4D86. Two oligonucleotides into which the BamH 1 and Xho 1 sites were
introduced were designed and synthesized based on pGEM-T-OC-IAD86 and pet21b, and the PCR fragment into which the BamH 1
and Xho I sites were introduced was obtained. After digesting it with BamH 1 and Xho I, OC-I4D86 gene was cloned into the
corresponding sites of pet21b and obtained prokaryotic expression vector pet21b-OC-I4D86. OC-IAD86 gene was expressed in E.
coli (BL21(DE3)plysS) after IPTG(Isopropyl p-D-1-thiogalactopyranoside) inducement for 5 hours. The fusion protein of
OC-14D86:6His gene accounted for 11.4% of total protein and 16.4% of soluble protein, which had been successfully purified by
Ni-NTA and concentrated by PEG20000. This protein can effectively inhibit papain activity in vitro and may be used in

anti-nematode research in vivo.
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Table 1 The oligonucleotides fragments for chemical synthesis
of Oc-14D86 gene

No. Sequence (5’ —3")

TAGGATCCAGAAGATGTCGAGCGACGGAGGGCCG
GTGCTTGGCGGCGTCGAGCCGGTGG

Ol

CGGCGAAGCGGGCGAGGTCGACGAGGTGGAGGTC

02 GTTCTCGTTCCCCACCGGCTCGACG

03 CGCCCGCTTCGCCGTCACCGAGCACAACAAGAAG
GCCAATTCTCTGCTGGAGTTCGAGA

04 AGTACAAAGTGCCAGCGACAACTTGCTGCTTCACA
CTCACAAGCTTCTCGAACTCCAGC

05 TGGCACTTTGTACTATTTCACAATTGAGGTGAAGG
AAGGGGATGCCAAGAAGCTCTATG

06 CCTGGAGCTCCTTGAACATCCATGGTTTCTCCCAG
ACCTTAGCTTCATAGAGCTTCTTG

07 TAGGTACCTTAGGCATTTGCACTGGCATCGACAGG

CTTGAACTCCTGGAGCTCCTTGA
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Fig. 1 Assembly of the OC-1-4D86 gene
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Fig. 2 OC-I-4D86 gene assembly and identification
(a) PCR result of OC-I-AD86. M: 100 bp ruler; 1, 2: OC-14D86
gene(arrow 328 bp). (b) EcoR I digested of the pGEM-T-
OC-14D86, M: DL2000; 1, 2: OC-I4D86 gene(arrow 348 bp)

2.2 pet21b-OC-I AD86 HH & E

KM OC-1A4D86 F¢ 51k PCR 5#y(P1: 5’
TAGGATCCTATGTCTAGCGACGGAGGGCC3', P2:
5' GGTCTCGAGGGCATTTGCACTGGCATC3 "), *f
pet21b-OC-1 AD86 #4719 34, 45— 2% 321 bp [ PCR
245, IE OC-1AD86 B.4&:4fi A pet21b; BamH 1
Xho 1 XU % A 7 23 B it — 2R T 8 2
WIN T pet21b-OC-1 ADS6 Rl-E2 834,

a 1 M b 1 M

3 pet21b-OC-I A D86 K] PCR FAFNEE 156 iE
Fig. 3 PCR and restriction analysis of pet21b-0OC-I4D86
(a) PCR result of OC-I 4 D86. M:DL2000; 1:PCR fragment(arrow

321 bp). (b) pet21b-OC-14D86 digestion with BamH 1/Xho I(arrow
314 bp)

23 FTiEHH
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M 25 JFORL (VKB 4 6)FIIE 752 BURL(VKIE 3)3 To ikt
X—FERE R SR TR BN EEN ST 0
13.707 kD #h#eir. MUKiE 7. 8. 9 il LIAEH, Fr
RBWME AL TAEERE, FFRETE R,
HEERR MR, TREANEA SAHELENA
1) 11.4%, &l tEE Y 16.4%.
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Fig. 4 SDS-PAGE analysis for the expression of 0C-14D86
1: pre-induction for E. coli (BL21(DE3)plysS) containing pet21b-
0C-14D86; 2: pre-induction for E. coli (BL21(DE3)plysS)
containing pet21b; 3: 5 hours of incubation of (BL21(DE3)plysS
containing pet21b-OC-I4D86) at 37°C without inducement; 4: 5
hours of incubation of incubanation of (BL21(DE3)plysS
containing pet21b at 37°C without inducement; 5,7: the total protein
of 5 hours induction of BL21 (DE3) plysS containing pet21b-
OC-14D86; 6: the total protein of 5 hours induction of BL21 (DE3)
plysS containing pet21b; 8: the soluble fraction of BL21 (DE3)
plysS containing pet21b-OC-I4D86 after 5 hours induction; 9: the
insoluble fraction of BL21 (DE3) plysS containing pet21b-OC-
14D86 after 5 hours induction; M: low molecular weight protein
marker; Arrow: 13.7 kD
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Fig. 5 SDS-PAGE analysis for the purified of 0C-14D86

1: the total soluble protein of pet21b-OC-IAD86; 2: the total
Insoluble protein of pet21b-OC-14D86; 3: PBS buffer eluate; 4:
flow-through; 5: the first 20 mmol/L imidazole eluate; 6: the second 20
mmol/L imidazole eluate; 7: the third 20 mmol/L imidazole eluate; 8:
the 400 mmol/L imidazole eluate; 9: concentrated by PEG20000; M:
low molecular weight protein marker; Arrow: 13.7 kD

120.000

100.000

x®
g
=
S
S

60.000

activity(%)

40.000

Remaining papain

20.000

0.000 1 L
0.000 0.500 1.000 1.500 2.000
Concentration of protein (pg/mL)
—m—: OC-1 A D86; —a—: Total protein of pet21b;
—e—: Total protein of pet21b oC- 1 A D86

6 OC-1A D86 Xf /KK & F B 9 10 i i 2%
Fig. 6 Papain inhibitory curve by OC-1 A D86
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