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v Summary: In order to find a clue to the molecular evolution mechanism of collagen-
like molecules, comparative studies on the function and the structure of human and bovine
Clg, a collagen-like complement component, were carried out.

The hemolytic activity of bovine Clq was conspicuously higher than that of human
Clg. On the other hand, the ability of bovine Clq to bind to Fc of immune complexes
was a little lower than that of human Clgq. However, these activities were interchange-
able between them.

Both the N-terminal collagen-like (CLF) and the C-terminal globular fragments (GF)
of these Clq were highly purified by enzymic digestion followed by gel filtration, and their
physicochemical and antigenic characterization was performed. Polyacrylamide gel elec-
trophoresis (PAGE) analyses have shown that not only whole molecules of both Clg but
also CLFs and GFs seem to be composed of essentially the same peptide structures. Some
similarities between amino acid compositions of both CLFs and great similarities between
those of both GFs were found. Moreover, great similarities of amino acid compositions
were found among three non-covalently linked chains of each GF as well as between the
corresponding chains of both GFs. Immunodiffusion analyses and radioimmune inhibi-
tion tests have shown that the definitive antigenic cross-reactivity is present between these
two Clg molecules, and that the regions participating in interspecies cross-reactions are
located in both CLF and GF of Clq.

These results suggest that both CLF and GF on the Clq molecule remained highly
conserved in their evolution, and that the hemolytic activity and the Fc-binding ability
evolved independently to some extent. The possible relation of the Clq evolution to that
of collagen molecules has been also discussed.

Index Terms
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Fig. 1. Proposed peptide chain structure of Clq.

Collagenase- and pepsin-sensitive intramolecular. domains are shownD10, Asparagine-
linked sugar chains located on GF domains are also shown.
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EL, ZOBEDLPELMCEhTW5. & | Clq %
TV CRENET D & GF DZh bk & h CLF®

- 2MBbh, —F, a5y r—E4fEcik COLF 2ibs
h GFO) s k% (Fig. 1-b & d). £735 720 b
1%, MG TH DTN D T EIERMITL B D, GF
35 7 = 7 ) v O Fe FFAORK A%, CLF
1% Clr, Cls OEEHALEIOME ¥ 2 4 VHILET &
nTwas.

ZDX5ie= T~ G T NI o Clg 4y
T v b, vyIOW, 522050 L3 5 IEEHME TR
ERFERIR, WIFho Clg 3 TFhbe Fery 7 r Y
YRE PPV ) OVESTRCES, BRI b
Clg & X a0 EX bR TWB 2, Th
b Clq Foe + Clg & DEYEN - IR M
BHIRRIEE A L SR TRV ORERTHS. L
BoT, APRTIR=27—rvHBSFTHS Clg D45
FHALD RO % BB, v Clg #HLL, & *
Clq & DEMFENEROIE:, Xbrcyy Clg L b

- CLF % X0 GF 248L, v+ Clqg OFhb & D4
L - RELEH BB 2T o7, ¥/, 25 —¥
YT LOERR BT HEb YOV T EE L ML
iz,

I. ##&E0EE
Lo® %

SERRIC PR s b O E DI AR T IR
€757 Y 8-200,.8-300; =7 5y 7 &2 G-25,
G-50, G-150, G-200; Con A-+7 » » — X 4B (Phar-
macia, Tokyo, Japan); DEAE-+t L r — X DE-52
(Whatman, Maidstone, Kent, U.K.); 7 % = — % (Bio-
Rad, Richmond, CA, U.S.A.); v + IgG, »+ IgG,
YR 25—, WAV VF— 4, =— FEERT 3
F, vl 7 /7 § v (bovine serum albumin; BSA)
(Sigma Chemicals Co., St. Louis, MO, U.S.A.); N-=
FN=VAL I, OFFAVA b= (Na;alai Tesque,
Kyoto, Japan); Bacto-latex (0.81 y, Difco Lab., Det-
roit, MI, U.S:A.); <7+ v (pig mucosa, 2500 Anson
units/mg, Boehringer Manheim, F.R.G.); Na 121 (IMS
30, Amersham Japan, Tokyo, Japan); polystyrene tube
(72x 10 mm; Shionogi Pharmaceutical Co., Osaka,
Japan). 25 4" — 4 (Seikagaku Kogyo Co., Tokyo,
Japan) ke FrEL T 24 P CIHIMILLEAL
TWb 7877 —EERELLD. e rETL+7 v
(human serum albumin; HSA)(Four-times crystallized,
Nutritional Biochemicals, Cleveland, OH, U.S.A.) (%
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Fig.2. SDS-PAGE of purified Clq (anode is
to the bottom). Purified bovine (1)
“and purified human Clq (2) were
analyzed on 3.75% gels at pH 8.3.
The band near the anode is a non-
specific band formed at the water-
buffer interface.

DEAE-+t /L v — X T HIcflifb U< H L.

2. vv¥E IV Clg Dffik

v VIMRIEBRETAFEL, 37°C T60% ¥ EH X &,
S HIER T HE Lictk, 2,000G c304&Mk LT
MEESHEL, b ifiEs 20,000 G 904k L
THEBAZERELE. e FMKIRER e  OFEIRE D
BmL, R L CmBE sl & 4DmE X b EE
OFEMZ L Clg ML, XHic Con Ak 7
7 r—R4B R HEAL L L. FEEEME, SDS-
RYT27INT  FESKHE) (SDS-PAGE) T, B—0
REAY FORBRDL NS EIMED S DCThHole
(Fig. 2).

3. vyBIUet Clg 3FA7 7 72 + Dok

1) CLF o Bijf: 20mg o Clq % &y 100mM
sodium acetate buffer (pH 4.5) 2.5 ml 1z 800 g D~
Tz, 37T°C 0N ER, BHhHMEY
% 100mM NaCl/10mM Tris-HCI buffer (pH 7.5) ¢
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B LTz 7 5> 7 Vv 8-300 % 5 & (2X70cm) T4
NEBE Tl BHED 230nm &\ 5 WSR2l
ETHLEbC, EHEOT I V@AW RTV, 25—
FUREEEERA e FrFy Yy, EFrFy)
OVREBEO V) vV REEhTWAHEE CLF &L
7c. CLF 3@ X b ks Rse& 7 Clq HRET 570

Z, ANEre b IgG ¥EAE¥LE7 » r— X CL-
4B B X, EESHEYED, BERL €752
Yy 8-300 5 ATHNAEEIT, CLF FHEERE
Lz .

2) GF o : 30mg ©» Clqg % 3ml © 0.25mM
N-zFLr=VA4 I FEET 300mM NaCl/l10mM
CaCly/20 mM Tris-HCl buffer (pH 7.4) 1 % f##%, 1.5
mg Offifb = 7 7 F — Ex %, 37°C TURHE AR L.
B - SRR, 360 mM NaCl/10 mM CaCl,/20
mM Tris-HCI buffer (pH 8.5) CEf{bLic &7 » 7

Yy 8200 1354 (3x110cm) THAABHEIT - 7.
WD 280nm 2 BT HBBELRMET S & & i,
ENEDT I JBAFET, L Frdrysryvoe
FrEv ) ovegEtasyr—eEkaefciunsy
E%x GF & LCHdD, BERLE7 > 27 Vv S5-200 %
5 LTV HEET, GF OBKERE L.

4. ClqBIOHNTFH7 T 72V F OIEREEEY S
==y b EHBEREESTF FROTRMD  JREEAY
Faz=y ML, Clq BIOED75 72V % 8M R
L 10mM =— FEET § F& 4t 50mM Tris-HCI
buffer (pH 8.0) I 4°C C—@HEH L. HERKE
RSFFEET, =— FEEET 3 P2 & ¥ o LR mg
~DFEHCEI Clqg KIOED7 5 72V b OFHA
AT ==y P BRCHKIEE 0.IM 0o FF+ 2 LA
PRIz, BETARMELE KIEE 02M o
2— FEEER7 § FR¥IL 1M Tris %% ¢ pH %8.0
AR Lsat D, BR TN 7 2 bk o 18
e ’ - -

5 SDS-%Y 727 VA7 3 FESHE (SDS-PAGE)
X BN Clg B XONFH7 T 7 2V + O IR
RIECOMERTEE, Davis OFEDICETUT, 7%
I OMREWIC YR FE 0. 1% o SDS Z¥imL, Clq ik
3.75%D, HFH7T 7 2Av ME6%DAEY T 2 VAT
I FENVERGCUT . Clq 5 FHR7 5 7 2Y + D
HERBE TS HIE, Fairbanks B Dk X H 10% D
FrACTTole. EKBBO 7 VOBEAREL S <~ —
v—7Y Y7V T — «R250 ¢, gk Kapitany
LOFEPC LYY » 7RoIETT o 1. HREASY FO
SFEIE, € b Clg, HFHABy7==, b, C-C

RN

T=2="y b,AB, G, v VURFIEY %5 — €, & b IgG
BIOPHY V- 205 TFEEZL R Eh, 410,000,
47,000, 44.000, 24,000, 23,000, 22,000, 240,000,
160,00035 X 08 14,400 & UCHERE Lz, ¥7c, &G 3
VEFDELVHET VY 2 — 2 — (B CS-930, B
BERT, FH) &AW CYAaRES 600nm CTOWNE
B AF v LCEEL. ’

6. GF #HRTH7F FEOHENME: vk X
O'e + GF BHRCKBE 4M oRFELXNLZ, 37°C 30
SN IEH, WS 7F Fii% SDS-PAGE i T/rHEL
oo DHELIeR 7S PR RSV Y D L,
Otto BLOFEOR X H ¥ VHDFF FEX BRI
BH U SEHREERKCEL B E, BTG
L, EERE L. ’

1. 73 7 BRERUT - BRIETEIE LS UBhe BRI L
TEWEIERA R N, FIA4 T4 RA—=& ) = LCHkE
BEZIC UTH U, 110°C T4 ¥ X 048I R K 2
B U7, DK IR MERE %, 100mM 7 = i
Wi (pH 2.2) wifL, 7§ /7ERSHE (B3z model
835, HITBIERT, BE) kL V4L Vv, Fu
* = VIFERECHEA L CRDI E, YATAVO
BERUL, AR 2 BYBEBLENKSRET-, v AT
A VL LTRDII,

8. MHIMEDIERA SV IgG £ X O£ D F(ab’),
NEONHE: v ie b ClqBLOFED7 T/ 2V},
HSA w355y, DTFoX sy ¥ il
THEBI L. 9 0.5-1mg OHFER &K% Freund
AT LAY h Ty g v L, YHFRETIE
B, 3@, % 100-200 pg DFRE STETE
Freund OREELT O oV b T==rv g vEL, B
TEHCGERGELL. SHC SEMEL Y, EBAE
i 1 mgml @ied X 5 iE LR 0.1ml
PO LT 3 AREIRFES L, 108 ikl L.

EFHMBET S ¥ % [gManz ) O v L0 IgG-
~EYOVIE, KRBT v e TR (@) IVBAL
7o, )

v FEPUER X OEH v ¥ F il X v, Fahey &
Mckelvey 0J5E20wc e U IgG @R aHEL 7. T /s
bb, E¥EY 1/3 8RR v =y s TERL,
BRI % 20 mM NaCl/10 mM EDTA/10 mM
Tris-HCl buffer (pH 8.0) w¥f#L, R UBWK €
{tU7 DE-52 5 AlcD, IFFEEE S EDIRMEE
Mifh 1gG ERE L. IbK, #ifk I8GER XD
Nisonoff OHPENC X =7 v v 3T\, Fab’),
SEwER. T, 0.1 M sodium acetate buffer



27— 7 YIRS Clq ofid & BT 25

(pH 4.5) © 10-20 mg/ml DRERFHE L+ IgG BK
2, IgG 0 1/50 BD<F v v &z, 37°C T4y
8L T, 1M Tris %9 C pH & HIc R Lic D%, 250
mM NaCl/10mM EDTA/10mM borate-borax buffer
(PH8.0) T bLice7 » 7y 7 A G-150 % 7 4T
TN BRI, F(ab’)y Srs BEEL 7.

9. HESE XV Clg BilEMWORIE : ¢ b Clr
L Cls % Gigli b0, =4 %y b C2 (% Nelson
B OHED Tk Liz. C3 Lo R4 (C3-C9) 13,
gL e, PEEX0.1% €7 F v i E&T 132mM
NaCl/10mM EDTA/2mM barbital buffer (pH 7.5) ¢
1/37. 5 ©F R Li=d © (C-EDTA) % i\ 7. BRI
Bk (BA) 1%, Mayer O EDHEL, v IgM-% 7
1% IgG-~=2 ) o v CERMBRYEIE LTI L. EA
nd Borsos 2 Rapp OFEDpE, EACE cells %
{EB L 7.

Clq HMEMRED X, 0.1% €75V &8 6.9%
sucrose/36 mM NaCl/0.15 mM CaCl,/0.5mM MgCly/
2 mM barbital buffer (pH 7.4) CREAR L7z Clq &
¥ 0.25 ml gD EAC4 cells (1.5X108/ml) % fnxz
30°C T4 MKIEE %, %3 EAClq4 cells 12 L 7.
wie, e b Clr & Gls &z 30°C T30DMMIE S &
o, 'y b C2 BN IERE 30°C C104 A K&
X4, CG-EDTA %jnx 37°C, 900MRIEE R RIG
BRTHREBIBAIL, ISR - Rk @i
TR, BiEO 413nm wkFAREELRE L
foo BABMEI00%E L, ThIEHT S EmLR (Y%)
%, Xbhic, Z=—1n (1-Y/100) %#5Ec X b kD,
EME B RT3 (effective molecules) TR L 7239,

10. 55 v 7 AEERE : Ewald & Schubart o J7
IO HE Lot 1gG-5F » 7 AU, 150mM NaCl/
5mM CaCly/50 mM Tris-HCI buffer (pH 8.2) 10 ml
i 0.1lml ©5 5y 7 AR TR EIE (Bacto-latex) % i
%, £bic 05ml © 10mg/ml PWEDE b, v E
el v IgG & hnx Eil O 23 S S T
L. Clq % 39% BSA %4y 150 mM NaCl/5mM
CaCl,/50 mM Tris-HCI buffer (pH 8.2) T 2 5B
R LB (250 pg/ml 75 250X 2-0ug/ml % C)
0.25 ml I ED 18G5 7 » 7 ARBEEM X X < ]
g, 2RMERCHELHE L. BEEE, W5
EEORD b B Clg ORPRETRLI.

11. AEE &4 (Immune complex, PIF IC L%3)
Ol L IC ~DREAREDIE : HSA & v 441 HSA
D IgG #7-i% F(ab’), 4 £ 5 IC 13, zhZho%
BIRCHR L AN ELZEML, 37°C TN RIESE,
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EHI 4°C T3 AMBE L7 R L iiiid 2 E1 Y
v p#E 1 (phosphate-buffered saline, PBS) T4yt
#L, UToERcHG. 10 0EAEE, Lowry b
DHENC L b vy IgG REREAE L LTRDL.

—EED IC £ 5mM CaCly/2mM barbital buffer
(PH74) czhZho4+ v HE (3.9, 6.9, 10.2 &
18.3mS) ic5 X 51c NaCl % ¥in LIl <%
#0 Clq % 37°C TR RIGEB7ct, @ILT T RE
REN LIz bERCE -7 Clg BRRmEiE s Bk
B REIRBROT L Y EL, IC e Lk Clg &
ZHEEL. F(ab’), T L7 IC ik Clg Z#Eae
¥, ADXE (negative control) X LT\ .

12. $uEhh#iE : 250 mM NaCl/10 mM EDTA/50
mM Tris/50 mM glycine (pH 8.0) 2¥#tE 3% 2%
TR = A A IR S EIRBORIT X o T o
728D,

13. %I o Z#; (Radioiodination) & solid phase
radioimmune inhibition assay : ¥ v ¥ L't + Clq &
ED7FTAY/ Y ET I PRAFFU A - EEOIRLD
W] R LT, RISIC S8 g 42 7o BH © Nats]
X, 27 579 7 A2 G50 12 X BE NV ABTCHRELE.

solid phase radioimmune inhibition assay ¥, BE#R
DHEOCHE LT o7e. HHTHE, RYRAF VLV F
2 =7 1ml OFifkD Flab’); Sk SR T 45
B ML L8, 1.5ml © 1% BSA % &% PBS %
Mz 4°C T—®kE L. BSA Bk hEs, JEEHN
o Clq RzD75 7 2v b REEFE L TN, 2R
T3RERIE & @ . PBS ¢ g mPekth, 251 CEH#L
7c Clg ¥ k75 7 2 P 2—ERBINZ EHEERT
4 RERG S 2, PBS T 3 EHEAE, RENCHEELE
125] % A v v 2 — (Model 5130: Packard: Instrument

~ Co., Inc. Illinois, U.S.A.) THEIE L. HEDLK

% (antibody free control) & U-CIEH w4 ¥ImiE X b

ML 1gG 0 F(ab), HEEEDKE (posiive

control) & L-CHHEA ORI vic PBS %D

AT, FIoNe L D % inhibitiont® 2 3R y7-.
Percentage inhibition

cpm in positive _cpm in experimental .

__control series . %1
cpm in positive__cpm in antibody free
. control control
m. # : e

1. Clq 7&iMiEkk
IgM-~x& ) v (Fig.3-A) F7%ik IgG-~=y o v
(Fig.3-B) @ &5 CERMIRERIEL T, HIMIER
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Fig. 3. Hemolytic activity of Clg using ery-
throcytes with rabbit IgM-(A) and
IgG-(B) hemolysin. O——O, bovine
Clq; ®—®, human Clq.

13- v Clg OFhie + Clq X Y EfEERLL. Clq
D IEME, IgM-~2Y o v Tk, v Clg ik 45X
1010 effective moleculees/pmol ¢, v b Clq (I 14X
102 effective molecules/pmol, IgG-~= ) ¥ v T,
v ‘Clq 1% 1.4x 1010 effective molecules/pmol Tr
} Clq % 2.8x 109 effective moelcules/pmol & B &
iz

2. F7 v 7 AEERIL

250235 250x2-1ug/ml ¥ T EE D Clg o\
T, v, b, vHF IgG BWE LIS T v 7 AR
FORERRNICHER, v Clg ik 125 pg/ml LoD
WETY v IgG-3 X0y ¥ ¥ [gG-7 7, 7 ARTEIC
BHEX R, AVWICREHIEO Y v Clgike + IgG-
55y 7 ARBEI e hote. —FH, v b+ Clg ik
3.9pgml DRETLL + IgG-H IV IgG-57 »
7 ARGEE R, 125 pg/ml P EORETHDT Y +F
18G-5 5 7 AR BHEI I

3. 1C ~DiEHHE

e T

Table 1. Binding ability of bovine and hu-
man Clg to human serum albumin-
anti-human serum albumin complex
at various ionic strength ’
Values are expressed as amounts of
Clg bound (gg) to 1mg of immune

complex
Tonic strength (mS) Bovine Clq Human Clq
13.3 91.3 126.9
10.2 80.0 127.8
6.9 '83.1 136.9
3.8 102.9 139.9

0 100  200- 300

03r

0 200 %00 600 800
Volume of eluate(ml)

Fig.4. Gel filtration on Sephacryl S-300 of
_the supernatant from peptic (A) and

. collagenase digest (B) of bovine and
human Clq. 433 and Ay, of enzymic
digest of bovine (——) and of human
Clg (e’ ) are shown.

—ZE® (1mg) » IC A Clq DFEEEYFEAD A
F VIR CHE L (Table 1). w Clqg © IC ~A®
EEBRE, 1A vEER vt Clg & HNE 2
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Fig.5. SDS-PAGE of purified CLF (I) and of
purified GF (II) of bovine and human
Clq. In (1), A and B: 6% gels;a, b, ¢
and d: 109, gels; bovine and human CLF
analyzed in non-dissociating conditions (A
and B), in non-reduced urea-treated con-
ditions (a and b), and in reducing condi-
tions (¢ and d), respectively. In (II), A
and B, stained with Coomassie brilliant
blue; a and b, stained with Schiff’s rea-
gent; bovine GF, A and a; human GF, B
and b. The anode is at the bottom.

oz Fwvic IC 1mg sy v IgG 2% 5.3x10°
ELEENRTWDTELSD Clq DATFEL W40
L35L, Clq 1 HF03v ¥ IgG 15—205Fifsa
THZENBEES . :

4, CLF % X0 GF D43k E 7 DM

vy IOe + Clq ORIV o7 » 7 Y
N S-300 TDHFNVAED R & — % Fig. 4-A TR
vy Clqg ¢l 230nm D—FHDO L — 7 122F v v 4y
RYDOENT%D, %7, vt Clqg TRFEHOL—7
CHI30% DEAENEH S h, ChbOHER DR
rFy 7RI VEITe FrF )oYy REgEh T

Purity of three non-covalently linked pe-
ptide chains of GF of bovine and human
Clq on SDS-PAGE. A and B, bovine and
human GF; a, b and c: chains isolated
from bovine GF; d, e and f: chains
isolated from human GF. The anode is
at the bottom.

k. ZhbDNEREDC, 1gG-+2 7 » v — X CL4B
HEESE, €7 > 27 Y S-300 CHES LA BEY T
olcb D% CLF & L. CLF og&ix, 20mg o
Clg 25 v ¥ Ty 2-3mg, v b Tkl 6-7mg <H
o elt

Clq =235 7rF—EHBYDL7 » 7 ) v 5200 ¢
DENHBD R — % Fig.4-B Kzt a5 5 54—
CHEM 280nm 0= FHOE - 7 EAD ORI, =F
HOE—21%, eFefvr ey v s )y
LEERNDTI DYEEDCTIEMER, RLt7 52
Y 8-200 5 ACTHEESALABETW GF & L.
By GF oIuEk, 30mg o Clg b, v T
# 5-6mg, v b T 8-10mg THotx.

CLF SRR IEREEIRAE © SDS-PAGE %175 &
EBB L E—DREAY FOINRTD LI [Fig. 5-(1)],
v+ CLF [Fig.5-(1)-A] 3 X0t  CLF [Fig.5-(I)-
B] o4FEix, ThEHh170,000&E 240,000 #:E X h
oo EBH 0 CLF § REFEMECED v Fiyynh
k. Zhby7=2=y FOSTREIE, v CLF [Fig. 5-.
(1)-a] 1%.28,700& 24,200, t b CLF [Fig.5-( I)-b]
Ti% 30,800 & 27,400 CTH D, FDEAIF2: 1 TH
ofc. BETAFMEIZEY, EbHD CLF 3 =o0
AV PRSI, ThbD_RTF FEED e L HITH2: 1
THole. HFEIL, v CLF [Fig. 5-( I )-c] 114,900
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Table 2. Amino acid compositions of CLF and GF from bovine and

human Clq

The measured amounts (0.3-0.5 mg) of samples were hy-
drolysed in 6 M HCI. Results are expressed as residues/100
amino acids. Abbreviation: n.d., not determined

CLF GF
Amino acid
Bovine Human Bovine Human
Hyp 12.1 10.5 0.1 0.2
Asp 5.9 5.7 9.9 8.7
Thr 5.4 2.6 6.1 7.8
Ser 5.6 2.4 10.1 8.2
Glu 7.8 8.5 10.9 10.2
Pro 5.4 8.5 4.6 4.9
Gly 26. 4 28.3 10. 1 10.5
Ala 4.9 4.5 4.5 4.2
Cys 1.0 1.1 1.9 2.0
Val 1.7 1.3 7.1 7.7
Met . 1.5 1.5 0.7 1.5
Ile 4.9 5.4 4.1 3.4
Leu 3.3 3.4 5.8 7.0
© Tyr 2.2 1.7 3.9 4.8
Phe 0.4 1.7 7.3 6.8
Hyl 3.6 5.0 0.8 0.7
Lys 2.9 3.8 5.6 4.9
His 1.4 0.8 2.3 2.1
Arg 3.6 3.3 4.3 4.5
Trp n.d. n.d. n.d. n.d.

£ 12,000 C, & b COLF [Fig.5-(I)-d] % 15,200 &
13,700CH - fz.

GF B&IER o SDS-PAGE o 2 % —v % Fig.5-(1I)
CRT. Ebbd GF & 3ADTF Vi bR &
y, ThHRTFFEOE LT L 1: 1 ThHole.
S FEX, v GF [Fig. 5-(I1)-A] 118,300, 15,000&
14,400C, e b GF [Fg. 5-(I)-B] ©i%19,000, 17,000
215,600 CH o7z v, b EBLLDGF L HFED
—BERE T F FPEOIRMN, vy 7RECRBEI N
[Fig.5-(I)-a & b].

GF B T57F FEMEESHEL 7 b DI,
SDS-PAGE TR EnM—D v FE LTHEBIR
(Fig, 6); ZDHIEIXHI95% A ETH - =,

5.0 CLF, GF % 208 GF %357 F FEED 7
3 BB HE

vy Xote b CLF & GF 07 3 /ERER % Table
2Rt £ CLF 3 4B/ )y, e Fef
7Y v UCHEEDL FrFv ) PV ERATE

D,y Lkl LR P, Lal; thb CLF
Bcix, Vv, 722477 =VieAFvVvOEHE
BB @mbbhie. —%, vy, &k GF 07 s
7 TRHRARLE X 0 BRMERREL, 274 = vERERTO
BERE e FRD bz, :

GF %HEMT54~<7F FI#EOD7 3 /BEM% Table
3 iR, vy GF Tl ADR7F FEO T 3 7 BR
HEREEWE XL HTH D, BEL W, 15,0000
NTFEDRTF RED T v ) v OBER LD DD
TF PO 2ETHDH Lk, 14,4000 FEDNT
F POy A5 4 vEEES O 7F FEO 1/2 T
BB EMLTHT. —F, et GF Tk, Thb
FFFEOT I 7 BERIIIEEC L BT, il
SFE15,600DX 7 F FEED 2 95 = vEREE I MhD~
7F PO 2ETH o, Efe, v i e b GF O
BN T 5 5T ERHONTF FERLER T
7 3/ B EC R W ERES FRD B .

6. ik X5 Clq FURMMT
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Table 3. Amino acid compositions of the three non-covalently linked peptide chains
of GF from bovine and human Clgq o
The measured amounts (50-120 pg) of samples were hydrolysed in 6 M. HCI.
Values are expressed as residues/100 amino acids. Abbreviation: n.d., not

determined )
Bovine GF Human GF
Amino acid

MW 18300 15000 14400 19000 17000 15600

Hyp - Nil Nil Nil 1.5 1.0 1.5
Asp 9.6 9.1 8.3 - 7.3 7.5 8.9
Thr 5.4 7.1 . 6.1 6.1 6.7 8.3
Ser 14.5 15.0 16.2 16.8 16.3 12.1
Glu 13.1 13.9 14.8 14.1 13.9 12.1
Pro 3.5 6.2 3.5 4.3 3.8 3.0
Gly 14.9 13.7 15.8 16.5 15.1 12.4
Ala 5.6 6.2 6.2 5.4 5.9 6.8
Cys 1.5 1.3 0.5 0.6 0.8 0.8
Val 5.3 5.1 4.7 5.4 5.9 5.0
" Met 0.6 0.8 0.7 0.8 0.8 1.9
Tle 3.7 3.0 2.8 3.6 2.8 2.9
Leu 5.9 5.3 6.2 4.7 6.0 6.5
‘Tyr 2.6 1.6 2.5 2.4 2.9 - 3.2
Phe 4.2 3.1 3.1 3.9 3.7 5.1
Hyl 0.7 Nil Nil 0.3 Nil 0.5
Lys 4.2 3.5 4.2 3.4 3.9 4.6
His 1.2 1.5 1.4 1.7 1.6 1.3
Arg 3.5 3.7 3.0 2.6 2.3 4.4
Trp n.d. n.d. n.d. n.d. n.d. n.d.

Fig. 7. Double diffusion tests of of Clq against F(ab’), of IgG from rabbit antisera. Antibodies
used were F(ab’), of IgG from anti-bovine Clq (A) and from anti-human Ciq (B).
1, bovine Clq; 2, human Clq.
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Inhibition of binding of 125I-labeled CLF to rabbit anti-CLF antibody
(A and B) and of 1#I-labeled GF to rabbit anti-GF antibody (C and
D). A: with F(ab’), of IgG from anti-bovine CLF. B: with F(ab’),
of IgG from anti-human CLF. C: with F(ab’), of IgG from anti-
bovine GF. D: with F(ab’), of IgG from anti-human GF. Inhibitors
used were unlabeled bovine CLF (O in A and B),. human CLF
(® in A and B), Bovine GF (O in C and D) and human GF (®
in C and D).
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FhZhORRIIMED 1IgG @O F(ab’), % My
T, e bRI®yy Clg o EME BB X D
fEF L (Fig. 7). £bo Clq &, FEEED Clq Tff
L HUED F(ab’)y &ME—DBPER IR E TR L,
B Clqg CfFL L7310 F(ab’)? L ix—AKDFWIL
MR ETER Lz E72, chbolkig ez A& Clq
& L DHLEDIE D BRI IT T spur 23R X hie.

7. Radioimmune inhibition assay

vy ke b Clqg BB hiciREDOZERIGH,
CLF 7 GF o &% 5 OfFEMIC X % D% fi<5% e
1. Radioimmune inhibition assay %47 7= (Fig.8).
#i CLF Hitksx A3 (Fig.8-A & B), #ii GF fifk
#HWTh (Fig.8-C & D) Yo, BECEL
BB, PEOEEBVcRED Clq 0735 72V
FCREDHBOGEENRD bR, BEOLODT7 S S 2
v CTHHEL»REENBDSH, Clqg 5 FHD CLF
& GF o &% 5 offfr b iRM: 0 ER G B 53 %
S ERRE N

V. % g2

AL, v Clg, Z045F K CLF & GF %fifift
‘L, v b Clq X0 CLF } GF L Q&Mis
M7 B O BALERIMEIR O T 92 % To7c b D TH
6_ .

EAC4 cell » Clq site DR EE% e b Clr, Cls
FHAWTHEE L Clq M ik, v ¥ IgM- &
IeG- ~2 ) v D ELLEAWIEE L ES + v RE
DOIREUE R CIT - T o VEEERY A 4 v 3R (18.3mS) ©
TolchE X 3-5 5@ e B e\ 5 FHEROERT
ST, SEIDERTL 3.8mS O 1 vk (NaCl j&
ET 0.040 M) offiiig+ T EACE & Clg #RIE &
BCHE L. ZOHERTIE, vy Clg e+ Clg
LPLNCBEmME®EEYRL, Fcyy Clg ik, £bb
D~eY PV ERAWERT e b Clq XhH2-3fFwc
BEESEWEREER TS RS i (Fig. 8).

“HSA & w41 HSA Hiff TR L7z ICG ~o Clq
DRESHIL, v b Clq OFnyy Clq iR TR
wEfE% R L7 (Table 1). IC ~0 Clq DfE&EME,
FVRERC LY HEVREINIL T EXRI NI,
D LIXFEFEOREDDL —-FKTH LD TH B, —
5, 18G-3 5 » 7 ABEERE, 18G D% 5 BHWE
vy Clqg Let Clq HBEELRENRD b
J=. UL, v+ IgG CHBLIT T v 7 ARTF %
ACIHERIR L CERIRD O, 20T LIk
D IC ANDHEEEROFEREFETH LD TEig\». Bk
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DFERY, Clqg o Cl ¥R (FMiEM) & Fc 4
RO ITE M B EMA W2 L 2 RT LD TH
D, Clq FFHODD F 24 v RESEMY FHIE K
R A4 VETEWCIEEL LR R L0530
ThsHEEz2bRI.

v+ CLF 04y F813170,000CH 9 & + CLF D4y
FE240,000% b 2572 W NE L 7 B8 [Fig.4-A, 5-( 1)1,
vk Lte b Clq OGFEMIIGCHH L L =
Syrr—EnMRTcELRS GF By kIde b TE
HLHLW5HTEHESR D Lab (Fig.4-B), CLF o
BB O TREDOE WL F A4 VIBEErDbL DR
CEBETHIDE, RO EN Yy Clg ©
Jivve b Clq X 9% NRWAIF D CHDL EE2 BN
7ML EbNRS.

73 7 EERE (Table 2) % Hig+% & CLF & GF
Lhvvksivte P mEMCEWERERRSh, b
A& BO GF BER-<7 5 P44 3R (Table 3) 12
BEWHERMESR RS, ¥, ffifb CLF b0 GF

DIERTCIRER L OB TTIRABIZ 313 % SDS-PAGE T

@ (Fig.5) 235, vy Xote b CLF &4 3fED
RigoleX7F FEPHEES AV 7 4 FEATERLT
WHZEE, T, EBHD GF 3 3fHOR o~
TF FENFEREREA CTEAL TV Z RS M.
Ebr, Clqg DHIFMOMITHER (Fig.7,8) 1k, v,
v FAEE, Clg &5 FRICHRMED 2 K k2 5
»bh b, FA CLF & GF oA oMk b # K
HWORXERIEN DD Z L RTEDTH o7 Pl boH
{LZEAIHER 7 b O LR O R 2R E&THE, v
v Clq e+ Clg X, HEEC—XBETE\WTE
HRMERTRG T, 77 FEELABEMCR T
LE bR, PURREEE LB BABETks T
BOTEUL WS xR Td 0 LfERIT DS,
ChBORERELY, a7 - VEMUEE %Y > Clq
5 EABL, HAED Fe FifEmdrv ey f L 20
VEFARE, SLMENAKEOERS TH D 7 4
T v LITEE L, BEERS BEEbT
B E5, ZOED CEERENFMEED DL, £
DERBENDTEMEDBEL T LTI RFESh T
55 Bbhs. BeEELW X ) B0 Clg 3
#i{bX h, Alexander & Steiner®® |z X b Wja3FE D Clg
L hTnwba, Thd Clg oBE{EEHER b,
b, v ClgDbDEFEULISDTHD LW H F
23, Clq BFRATFHEMEEBBUTHRD BHL HHHE
BERTRETHD EWIEZTEMBENCRTSDOTH
%5, ¥7=, Clq 5FH COLF &I, ME=25—-»vD
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e LS EOBELEN AL TN BH (EED, RAEE)
BFADEENC 25—~ 5 v B D, BOHLESY
R 2o Clg Ol T#E25 -7 YT &
bE2AH7 7 1Y~ (Family) X, br5E, RESR
7Y v L E R RO A 5% Fab L = 7
= 7 ZA—MEED VvES 2 —~DIERICE 5T 5 Fe b
WO GFHF 24 v ER—DTFRCHREL T o &
CbELBRABE RS, o es e, Mt
B & B DM OBEERT & L TIH O%Ew 3k
Bzl FELUTGELLTELDELEZLRD LD
ThHAH5.

V. & o

v Clq, Zo4FP CLF & GF #ffifkL, & b
Clg 750 %0 CLF & GF L Q&G & 1
(LA MER D R 782 170, AT OERBES L.

1. wv Clgix, b+ Clq @ T IgM- L IgG-
~EJ PV EBLEAWCEEIBEVCELEEY R L
foo —F, ICADFEEREL, v+ Clq 23y v Clg
THARTRRE 2 o T

2. 7. Clqg, CLF & GF I, e tDERBELEEL
RIS FREEER LD, T3 EREREY LT 5 &
(EFﬁf¢%E@,GF&&ULGF%%&?5«7
7 FEETRVCEAEARD b .
© 3. uEYhErE & radioimmune inhibition assay G,
Clq TR HEMEDZLERIGES 2 b, 352 KB
B3, CLF & GF O F AL viEHots. *
#, CLF ¥, Ml =7 -5y LHRRMEDZE R
R E B,

(fRekrdedrey, RIRUBELR M EE, #HiL
B % 15 - 7o IRIE R IR o & OISR IE B By i 1 Bt
T B LIk, MBI E IS R ARMEFEAETUL
BHIR T & 010 L S A SRR < TR 7= L %
4.
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