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Abstract: Hydroxylation modification is crucial for maintaining the structural stability and biological activity of the collagen
triple helix. To achieve a hydroxylation level in recombinant collagen produced in Escherichia coli comparable to its natural
counterpart (12%~14%), highly hydroxylated recombinant human type III collagen (rhCOL3A1, 41.5 kDa) was prepared. This was
accomplished using a previously constructed engineered E. coli strain capable of efficient thCOL3A1 expression, combined with a
strategy involving the exogenous addition of hydroxyproline (Hyp) and CaCl,. By varying the concentration of Hyp supplementation
(0~200 mmol-L™) in the culture medium, thCOL3A1 products with different hydroxylation rates were obtained. After purification,
high-performance liquid chromatography analysis indicated that the proline hydroxylation rate of thCOL3A1 could reach 63.6%,
with Hyp accounting for 13.9% of the total amino acid sequence, comparable to the hydroxylation level of natural collagen. Studies
have shown that proline hydroxylation significantly enhances the structural stability and cellular activity of thCOL3A1. Structural
and functional validation of the hydroxylated rhCOL3A1 was performed. Circular dichroism spectroscopy confirmed the formation
of a protein triple helix, and the hydroxylated form showed markedly increased resistance to trypsin degradation. Biological activity
assays revealed that the hydroxylated rhCOL3A1 showed increases of 23.2% and 379.3% in in cell viability and cell adhesion

capability, respectively, compared to the non-hydroxylated form. The technique established in this study provides a novel approach
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and theoretical foundation for the hydroxylation of recombinant collagen.
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ERA], FNN 100 uL FMOC-Cl, 2% 30s, #
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20 uL 5 & 1 mL-min”; FEiE: 30 C. BHERRME
B[R] 8 10.4 min, ¥ il &R 10O/ B 15 18] 24 7.6 min,
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Fig.1 The growth of strains under different Hyp molarity
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Fig.3 The measured hydroxyproline content per milligram
of collagen
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Fig.5 Protein expression level under different molarity of
NaCl and CaCl,

E:ons R P>0.05, HARAAMLEFTRE; 7 K
TEARAZ A A EREKER, *P<0.05, **P<0.01.

2.4 B R ARAR M E E B A E

i R4S B A&, 200 mmol-L™ Hyp ¥R T Y
o IR A i, O R AR D 2 200 mmol L
¥ e TR AN o R I B DR R v i TR R R T 2 TR
G, R TR, 200 mmol L B E MR ININET
f1) 5 401 R R A R AL Rk B 32%. kS AR I
800 mmol-L™"' NaCl 1 40 mmol-L™" ¥% fili & 2 it %2 1k
F fi 95 22.3%. A B 58 £E 100 mmol-L' NaCl
200 mmol-L™" ¥2 fili 28 B2 I 2 4k 28 ik 31 41.5%. 7R 0
CaCl, Ji, BAERGWERT:, 7F 200 mmol-L" il
R +150 mmol-L ' CaCl, I & T ¥ 1k 3 i = ik 2
T 63.6% (& 6). e B2 il 2 R 75 o B 5L R T 41
o) EE R 13.9%, 0k B R AR IR R B R A KT
(12%~14%).

63




Modern Food Science and Technology

2026, Vol.42, No.10

MR @i
15
C—IPRO
— . HYP
=2
E 1.OF
o
ﬁ 05F
H‘S
00 1 1 1
A B C
ik

6 NEIERRERMTREZEHH Pro # Hyp &8
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