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Modification, expression and bioactivity analysis of hK-Fc¢
fusion protein
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Abstract: To prolong serum half-life of human kallikrein (hK) and enhance its secretion rate, we modified 4K gene and constructed
a new form of recombinant hK protein (hK'-Fc). We amplified 4K gene and Fc sequence, replaced the signal peptide of 2K gene with
murine signal peptide, constructed native expression plasmid of pcDNA-hK-Fc and modified expression plasmid of pcDNA-hK'-Fc,
then transfected to CHO cells respectively. After the stable cell lines were screened, we compared the secretion rate between native
fusion protein and modified fusion protein, purified fusion protein through Protein A+G affinity chromatography column and
investigated the bioactivity of fusion protein. The results showed that recombinant vectors encoding fusion protein hK-Fc and hK'-Fc
were constructed successfully; CHO cell lines stably secreting fusion protein were obtained, the yield is higher than 11 mg/L;
Secretion rate was enhanced by 5—10 times after the signal peptide of fusion protein was modified; Fusion protein has enzymatic
activity in vitro. The above results could promote the following researches on serum half-life of the fusion protein and develop a new
stroke medicine with better clinical efficacy.
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Table 1 Primers used in the study

Primer Sequence (5'-3")
hK F GTGACTCGAGACCATGGGGTTCCTGGTTCTGTGC (Xho 1)
hK R3 ATCTGAATTCGGAGTTCTCCGCTATGGTGTC (EcoR 1)
Fc-F2 GTGAGAATTCGGCGACGAGCC CAAATCTTGTGACAAA (EcoR 1)
Fc-R ATCTGGATCCTCATTTACCC GGGGACAGGGAG (BamH1)
Ig maF CCAGGTTCCACTGGTGACATTGTGGGAGGCTGGG
hK IgF2 TACTGCTGCTCTGGGTTCCAGGTTCCACTGGTG
hK IgF3 CACACTCCTGCTATGGGTACTGCTGCTCTGGG
hK IgF4 GTGACTCGAGACCATGGAGACAGACACACTCCTGCTATGGG (Xho I)
The restriction enzyme sites for EcoR I (GAATTC), BamH I (GGATCC) and Xho 1 (CTCGAG) included in the PCR primes are indicated by
underlining.
pMDI18-T-Fc , Fc-F2  Fc-R 1.6 F2EMAEKAIEE
IgG1 Fc , PCR : 94°C CHO 10 % DMEM
4 min; 94°C 30s, 58°C 30s, 72°C 30s, 24 h, CHO 5%x10°  /mL
35 : 72°C 4 min PCR 35 mm 0.5 h
hK' Lipfectamine 2000
PCR , 4 PCR 6h 24h
hK PCR 1: 2000 100 mm ,
pCMV-hK , IgmaF hKR3 G418 600 pg/mL
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C ; PCR PCR , 24
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1.10.2
1: 2, 0.2 mol/L Tris
ImL 0.1 mL S-2266, 37°C
5 min ,
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405 nm
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2: 2,
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37°C 5 min
, 0.1 mL S-2266,
405 nm
2 min , 1h
2GR
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pCMV-hK hK ,
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1Y)
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Fig. 1 PCR product of #K gene and Fc sequence. M: DNA
marker DL2000; 1: PCR product of Fc sequence; 2: PCR
product of 2K gene.
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Fig. 3 Final PCR product of iK' gene. M: DNA marker
DL2000; 1: AK' gene.
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Fig. 4 Restriction enzyme analysis (A) and PCR analysis (B)
of pcDNA-hK-Fec. (A) M: DNA marker DL2000; 1: 2K gene,
pcDNA-hK-Fe digested with EcoR 1/Xho 1; 2: hK-Fc sequence,
pcDNA-hK-Fc digested with Xho I/BamH 1; 3: Fc sequence,
pcDNA-hK-Fc digested with EcoR 1I/BamH 1. (B) M: DNA
marker DL2000; 1: Fc sequence, pcDNA-hK-Fc amplified with
primers Fc-F2 and Fc-R; 2: AK gene, pcDNA-hK-Fc amplified
with primers hK F and hK R3; 3: AK-Fc
pcDNA-hK-Fc amplified with primers hK F and Fc-R.
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Fig. 5 Identification of fusion protein by anti-hK polyclonal
antibody (A) and anti-Fc monoclonal antibody (B). (A) 1: stable
cell lines; 2: supernate of stable cell lines; 3: CHO cells; 4:
supernate of CHO cells. (B) 1: CHO cells; 2: supernate of CHO
cells; 3: stable cell lines; 4: supernate of stable cell lines.
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Fig. 6 Comparison of secretion rate by transient transfection
(A) and stable transfection (B). (A) 1: supernate of pcDNA-hK-
Fc; 2: supernate of pcDNA-hK'-Fc; 3: pcDNA-hK-Fc cells; 4:
pcDNA-hK'-Fc cells. (B) 1: supernate of T8; 2: supernate of
797; 3: T8 cells; 4: Z97 cells. T8: stable cell line secreting
hK-Fc; Z97: stable cell line secreting hK'-Fc.

Fusion protein

hK
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Fig. 7 Yield determination of stable cell lines. 1: supernate
sample; 2: 1 ng hK protein; 3: 3 ng hK protein; 4: 5 ng hK
protein; 5: 7 ng hK protein; 6: 9 ng hK protein; 7: 11 ng hK
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Fig. 8 SDS-PAGE analysis of purified fusion protein. 1: purified ’
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Fig. 9 Bioactivity analysis of fusion protein. 1: assay 1-fusion 15~20 mg/L
protein was added in reaction solution (buffer+S-2266); 2: assay , COS-7 TACI-Fc
2-S-2266 was added in reaction solution (buffer+fusion
BCMA-Fc , 2 mg/L!"¥;

protein).
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