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Preparation and characterization of recombinant
human-sour ce collagen
Zengmiao Hou, Xiaoying Li, Min Li, Jinfang Yang, Xiaolin Yang, and Jinli Zhao

Shaanxi HuiKang Bio-Tech Co Ltd., Xi’an 710054, Shaanxi, China

Abstract: This study aimed to obtain a recombinant human-source collagen for industrialization. First, based on the
Gly-X-Y sequence of human type | collagen, we optimized the hydrophilic Gly-X-Y collagen peptide, designed the human
collagen amino acid sequence and the corresponding nucleotide sequence. Next, the expression vector pPIC9K-COL was
constructed via endonuclease digestion technology. We obtained an engineering strain of human-source collagen by
electrotransforming Pichia pastoris, and then it was fermented, purified and identified. As a result, the expression level
reached 4.5 g/L and the purity was over 95%. After amino acid N-terminal sequencing, molecular weight analysis, amino acid
analysis and collagenase degradation test, we confirmed that the obtained collagen was consistent with designed primary
structure of human-source collagen. After freeze-drying, we analyzed the collagen by scanning electron microscope and cell
cytotoxicity, confirming that the collagen has porous fiber reticular structure and superior cytocompatibility. This indicates
that human-source collagen has potential to be applied as biomedical material. In conclusion, we successfully obtained the
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expected human-source collagen and laid a foundation to its further application.

Keywords. collagen, human-source, Pichia pastoris, biomaterial
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Fig. 1 Detection results of SDS-PAGE for screening
human-source collagen by shake flask.

kDa M

116.0
66.2

1 2 3 4 5 6 7 8

45.0
35.0

25.0

2 NBEMRFEERABEELEIEREFSHE
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Fig. 2 SDS-PAGE results in different times of induction
of human-source collagen fermentation process with
fermentor. M: marker; 1: 0 h; 2: 24 h; 3: 28 h; 4: 32 h; 5:
36 h; 6: 40 h; 7: 44 h; 8: 48 h.
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B3 ARMKREREEASRFRGREMIREED

Fig. 3 Detection of human-source collagen by ion

exchange chromatography. 1: crude purified sample; 2:

flow through 1; 3: flow through 2; M: marker; 4. flow

through 3; 5: 5% B washing; 6: 30% B washing.
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Fig. 4 Detection of the purity of recombinant human-source
collagen by HPLC.
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Fig. 5 Molecular weight of human-source collagen.
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Table1l Resultsof amino acid analysis
Measured sample

Amino AA number

. . AA AA Error

acid of theories el e @) Mole (%)
Asp 42 563.99 42.88 2.08 10.48
Glu 63 864.25 65.70 4.29 16.07
Ser 37 471.80 35.87 -3.06 8.77
Gly 137 176454 134.14 -2.08 32.80
His 0 - - - —
Arg 0 = = = =
Thr 1 1414 107 7.49 0.26
Ala 12 163.39 1242 351 3.04
Pro 95 1240.15 94.28 -0.76 23.05
Tyr 0 = = = =
Val 0 = = = =
Met 0 - - - -
Cys 0 - - - —
lle 0 = = = =
Leu 0 - - - -
Phe 0 - - - —
Trp 0 - - - -
Lys 24 297.28 22.60 -5.83 5.53
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Fig. 6 Degradation of human-collagen and bovine | collagen.
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Fig. 7 SEM results of human-source collagen freeze-dried products. (A) 200x%. (B) 500x%.
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% 2 48h #1096 h ALIETE RN E
Table2 RGR valueof 48 h and 96 h
48 h 96 h
Avalue RGR (%) Avalue RGR (%)
0.1g/L 1.092+0.086 103.7 2.090+0.047 108.6
0.59g/L 1.241+0.045 117.9 2.078+0.009 107.9
1g/L 1.173+0.074 111.4 2.033+0.006 105.6
59g/L 1.118+0.094 106.2 1.957+0.078 101.6

Sample

10g/L  1.002:0.033 952 1.595:0.039 829
Negalive ) j53:0087 1000 1.925:0.021 100.0
control
POSIUIVe ) 18340007 7.8 007520012 3.9
control

F 3 HEMEIEERSMABREESR
Table 3 Relationship between cell proliferation rate
and cytotoxicity grade

Grade 0 1 2 3 4 5

RGR (%) =100 7599 50-74 2549 1-24 0
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