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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.

Key words : Scallop mantle collagen, « chain, Anion exchange chromatography, Isoelectric point
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TCaAs—r 2B, MBELI:as—" 2 2HY
0.5 M DOFFRRIZIEIRS ¥k, FEARL T 3 BRER
T o720 NIREBRAEECE GRrERla, FD-SN &) L
T, SMPC % 479 mg §7z, #3889 % & %13, BEGRY %
HU 05 M EERRIC R L 74212, 30,000X g T 30 min 5.0
SEELI BB EAW, B, a5 —7 O L gk
4£C T TfTo 7z,

7 % /BB

SMPC % 6 N iEEIciED L THIE T CEE L, 110C T
2dh KGR U Tze 7 3 BRSO IZSMIRNE 100 I % F v
T, @HE7 I /BOHE ILC-500/V (HKXEF) TiTo
726

SDS-PAGE %34

SMPC ¥ (B 2 mg/ml) % F 7Y AEREEF + Y 7 A
(SDS iR 2%) &6 006 M + ) RIEELLEE K (pH 6.8)
WCEEEL, PHEOKT 3Imin B E, BROFE (&
AEK, 1990) WHE U CESKEN 21T o720 & VX7 BOK
HiZZ=y—7V 07 s 70— 250R Pea Tf o 12y 7
O NS5 7 4 —CHE LTS5 7y g REEAKCHRL
CEN L - BERECR T, BSTERGS 2 RE AR
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B4 afione bS5 7 40—

SMPC 50 mg % 0.02 M BEES 7+ + V) 7 AEEW (pH 4.0),
10 ml IR X F, 40°C, 30 min M X ¥ 7-%%, [B UBER
THFEHZELBA A RtV o —2A CMS2 (Vv b=
¥, 15¢X10cm) L7z, ¥HICIE NaCl D 0-
02 MDY =777V EERAWT, 0ml/hFET
SHERTo T2,

A o2 b I57 14—

SMPC 50mg % 0.02M b V) X#EEW (pH 8.3) 10ml iz
BIFEL, 40°C, 30 min M X 7218, B UEER CHEE ¢
7z DEAE-®v Vo —24 5 A FIEMETE, 1.5X10cm)
WHEL 72, YEHITIE NaCl OEED 0-0.13M DY) =7 75
Yy bERAWT, 30ml/h EHE CHBERITo .

ERE/ OS5 T 41—

SMPC 25mg % Sml @ 0025M 4 3 " — )L — 5 &
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(Table 1) DFEHR > &, SMPC 12 i3 Gly 25 1,000 5 5t 5 7-
D BERESEINTBY, &7 I /BHIOH1/325HDT
VBRI s, HLZ2 77 OMBRE W L 25E
BIzo SMPC D7 3/ BHRIIEHEY [R5 —» 2 &
DVEaZ -5 07 2 BRERCELL Tw: (5,

- 2005),

AS5—4 2 a $HNEE

BAEBYIBaS -7 AEIBaS S D afl
DB ZEA A VR 0~ N5 7 4 — 2RV AE
BEREINT WS (Nomura et al, 1995; Omura et al,
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7uv N5 74— SMPC RE L oz ERE L
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FEEI/u~ VNI T7 45—z, Fig2RT L1
S 7 SMPC AR DB H /87 — i3 pH 4.14 128 A
V=27 BmRUT ZEEW 1 a5 — 2 v OBS, BiEdit
TRUT VA ) FETTERSRIES, SBANELE
npl5epl 6-92%% (), 2003), k- CHAEOD
IR TCRBEHEDO pH 2R 48 ThHh->THH/RE &
SEEDHSET: LHEE I NS, L L, FPIEDKRY 74 A
NEE2 -7 OBEIEESI pH 48U TTH 51
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TS ED BB E (Tablel) 5 AT 2 Z &
BTEL, A5 V2 ERT 2BEWO pH 2 4012
7, BF MV T ADY =7 ISPy b ERO TR
ZHEET-1MER (Fig 3), S8HIHR DS o $1035HEL
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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.

T, AT=F Y N BOEERET Z L L EREE
ZHET 27002, pH 40 B b U 7 ABEERIC 6 M R
FHNN% T SMPC % 40°C, 30 min M X7, 6 M E&E %
ESEATEEREFAWT CMR2 t Lo —RAH 5 A% FHS
ik, AT NI YAV =7 7oV NEBERTT S
Tzo ZDFER (Fig. 4), o HODREFHS I LI TE S
TS, 75753y SIZ2ERD a HEEPLL 2Ny N
Haniz, ZO2KDNNYFDI 5 —DKEERED a
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ol e HEEBELTEZONS, ZHIFAKHS
(Mizuta et al, 2002 ; Mizuta et al., 2004) D% FHERE
T g R AL RT3
HIRERE Y —H LT, 5B, BEEAT T SMPC D o
T ABRICOVTRETT 5700, X7V VHERIT
HHERNTAYF v A FREETLS) o777 —¥Ol
EHITHS EDTA (FINMEETEE) 2 2hEh 05% 150
mM 127 % X 312 SMPC %512 A, 40°C T 30 min Z504
BRIBBREERTo72, LU, WHE D o HODE
2R LR TE R o7 (FEEKBEH), 202 edb a
HEOHET s HERBI Ty BL a7y —E LS

OBZETHE I B eol, L L, BEEZBTT
SMPC #4332 RA L R 2BERZRHET 22 CWCiFE
5oz,

SREIZ 2255 SMPC D a 8% 58T 2720
DEAERA F vZra~ 7o 74 —%2fT5 2 kicL
Joo BAA RO NI TT7 4 —Tld o $HE a0 $H%
SEET 2 T sk (Fig 5)o /Sy —v 2R 2 &, B
AAvEIZa< N T 7 4 —OfEE (Omura, 1996) &
BEZD, BPICGTFEDNEWV o #EBNEHL, K2 o
SHVEN LTz, T & TOHE TILE S HENY & TS
b od, BE7 I VBEREOSVwaT 50D
BECBBA A A vz a~ v o7 =0T a ¥
ROBETE I I LAREESNTWS (Mizuta et al, 1994;
Omura, 1996), T 2 /EREEDE W FHNEREEED
S—F D a BT PIUBRA A v 7o~ 7S
7 4 —RAVT-RE (Mizuta, 2005) & 5525, SHEE Y —
YERD L, SEESTHHBRZE—E -7 UL TR
Molz, SRR RWERE LT, »3AEEEED
T OFELAN IR T —7 v EEANTEN Z E 23
ZAohb, BET S VBOZWVEIAZ—7 00 a ik
ST BRI, BE A A4 VRS 7 A HPLC W a8 L
72 % (Sato et al., 2003), AEOHIRIZZ7a< 7



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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HEPD L, UEOFER® S, SMPC ZEHEY VA
T ESTER, 73 /BEK, BEOREREDET
BRI (B 5, 2005) R348, a HTEDT I /BB
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&t 3
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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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