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Separation of the ¢ Chains of Scallop Mantle Collagen

Xuan Ri SHENY, Hideyuki KURHARAY and Koretaro TAKAHASHIY

Abstract

Collagen was extracted from scallop mantle through pepsin-mediated partial degradation, and subjected to
subunit characterization. Two a-chains were separated through anion exchange, and gel filteration chromatogra-
phies. In contrast, it was impossible to separate those two @-chains with the conventional cation exchange
chromatography. To probe out the reason, isoelectric point chromatography was carried out after heat denatura-
tion of the scallop mantle collagen at 40°C. The result showed that isoelectric point of the scallop mantle collagen
(pl 4.14) is lower than the ones of major vertebrate collagens.
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SDS-PAGE (5% gel) patterns of the pepsin-solubilized collagen with respect to @ chain comparison.

A, Molecular weight standards ; B, Scallop mantle pepsin-solubilized collagen (SMPC) ; C, Bovine placental type

V collagen ; D, Bovine skin type I collagen.
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Table ] Amino acid composition* of scallop mantle pep-
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sin-solubilized collagen

Amino acid SMPC BSC® CWPC?
Asp 58 48 41
Thr 29 17 32
Ser 50 34 41
Glu 111 74 93
Gly 331 318 326
Ala 54 115 62

Cys/2 0 0 0
Val 19 25 19
Met 24 6 2
Ile 18 11 20
Leu 31 25 34
Tyr 6 5 6
Phe 10 14 14

HyLys 16 9 30
Lys 27 26
His 8 10
Arg 50 50 48

Hypro 84 88 87
Pro 97 126 110

*Residues /1000 residues
SMPC : Scaliop mantle collagen ; BSC : Bovine skin col-

lagen ; CWPC : Carp white muscle type V collagen
a: Omura, Y. et al, 1996; b: Yahya, A. et al., 1997
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Isoelectric point chromatography of denatured scallop mantle collagen.

Scallop mantle collagen of 25 mg was dissolved in 5 ml 0.025 M imidazole-HCl buffer (pH 7.4), and heated at 40°C
for 30 min, then applied to a PBE 94 chromatography. chromatography was operated at a flow rate of 45 ml/h, and

elution was achieved at 27°C with polybuffer 74-HCI.

pH gradient elution was conducted.
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Fig. 3. Elution profile of denatured scallop mantle collagen on CMS2 cellulose column chromatography, along with
the SDS-PAGE pattens of the fractions medicated by fraction numbers.
Heat-denatured scallop mantle collagen (50 mg) was loaded on a CM52 cellulose column (15¢ % 100 mm) and
eluted at a flow rate of 30 ml/h with 0.02 M sodium acetate, pH 4.0, and NaCl linear gradient from 0 to 0.12 M.
The appropriate fractions were collected and analyzed by SDS-5% PAGE.
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Fig. 4. Elution profile of heat and 6 M urea-denatured scallop mantle collagen on CM52 cellulose column chromato-
graphy, along with the SDS-PAGE pattens of the fractions medicated by fraction numbers.
Heat denatured scallop mantle collagen (50 mg) was loaded on a CM52 cellulose column (15¢4 % 100 mm) and
eluted at a flow rate of 30 ml/h with 0.02 M sodium acetate, pH 4.0, and NaCl linear gradient from 0 to 0.12 M.
The appropriate fractions were collected and analyzed by SDS-5% PAGE.
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Fig. 5. Elution profile of scallop mantle collagen on DEAE cellulose column chromatography.
Heat denatured scallop mantle collagen (50 mg) was loaded on a DEAE cellulose column (15¢ X 100 mm), then
eluted at a flow rate of 30 ml/h with 0.02 M Tris buffer (pH 8.3), and a NaCl linear gradient from 0 to 0.13 M.
The appropriate fractions were collected and analyzed by SDS-5% PAGE.
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Fig. 6. Elution profile of the fractions 5-7 shown in Fig. 5 on sepharose CL4B column chromatography.
Nine mg sample was dissolved in 0.02 M Tris-HCI, (pH 8.0) buffer and chromato-graphed at 27°C on a Sepharose
CL4B column (1.5¢ %90cm) at a flow rate of 20 ml/h. Fractions indicated by numbers were applied on SDS -
5% PAGE.
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Fig. 7. SDS-5% PAGE of isolated & chains from scallop mantle collagen.
A : Scallop mantle collagen, B: @, chain of scallop mantle collagen, C: &, chain of scallop mantle collagen.

Table2 Amino acid composition of «; and &, chains of various collagens

Amino a, a,
acid S. mantle  A. ijimai*  Porcine(I)®  Porcine(V)* S. mantle  A. ijimai®  Porcine(I)®>  Porcine(V)*
Asp 55 60 46 40 63 62 45 42
Thr 33 39 17 21 25 45 21 27
Ser 55 60 34 27 49 48 30 36
Glu 116 95 72 131 114 89 72 109
Gly 338 324 337 353 334 326 340 354
Ala 62 87 114 31 52 62 112 39
Val 16 15 20 15 19 37 30 23
Met 24 9 6 8 23 14 T 13
Tle 15 6 7 15 18 20 9 9
Leu 29 24 21 27 28 36 31 25
Tyr 6 3 2 2 7 6 2
Phe 10 3 13 10 9 3 11
HyLys 11 10 8 29 15 8 13 17
Lys 5 4 26 8 7 9 20
His 3 5 4 5 5 7 7
Arg 44 54 44 40 57 66 41 52
Hypro 86 96 99 103 80 74 91 107
Pro 92 106 130 136 95 88 118 121

a: Omura, Y. et al,, 1996. b: Yahya, A. et al,, 1997. ¢: Kenji, S. et al., 2003
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