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b b oo HS EEQORE, YEfbmiRks & iz
Mg R~ D

BIRKEEIRI TR F Sl

VN 5 i s
(FBHI574 1 A28 0 241)

FMXOBEE I HFREFELFEIE (BASE) BEcswCREsh:.

b HS BEEROER Y- VIIEL D ORBENAEREE L7, 21 0FERMBE Y 130 mg O
LHSWEEER . R 13.6%ThH o, aHS HEHOSEAESIKE L0 charge heterogeneity
B ECVYTVBICL 20D LEZ 515, circular dichroism AR + 5 A DBREIZ L b , mHS BEH
DIRHEEIR, « - helix 11%, 8 -H#5E 21 - 339 & HIEF L 7=, & HS FEEHIZ, HFE 49,000 THHEO X
YRTFREDS2D, B—DNKK7 S VB7 5= %%+ 5. N RIGEDS 31 Bkteh 10 BEBAMED 7
I/BERT S, £, TI/BERLEYL, SOBAMOT I VB (Fuly, 7=y, odvy)
220, ERMEFO o HS HEEOORER, BWEMHTRLE, ML L RS L, Er@masn
BETBRYTH 2L LD, oHS FEEOOTE TR 5 » TS RNAEEERE T (5 e
BEO)LEZOND. ZOWETE, HSHEARS 7Y = vBiROasksF, Elftero7 7 —Y0
BRI R IER 235 5 Z L 2521 LT, o, HS BB, ERFERIM~ 707 7 —U %
EEEL AP o7, &7, EE, ERRROMECIBEEEELshok, Bl so7 7 =Y LY
i, BEARIRD 5 & O preincubation B & D, o, HS BB 1 FMIIZ S HEE T3 2 Losflo 7z,
LHSHEEEE, U ¥ SRBELRIT, U > SRBEHEE L 5 VN natural killer {IBSFEM I X BB S 5 2
Loz,

Key words human o, HS-glycoprotein, purification, secondary structure,
N-terminal sequence, cellular immunology

HS BE H & 1960 4E Heremans I2 & D SBED
W ATV EDTBLEWERE LCHEEIN: (a

@ in vitro {28 ) % Escherichia coli, Staphylococcus
aureus DEBERXEH LA XV U BREET LI L

“Z7u7Y v b)Y, —7 Schmid & Birgi 12,
1961425 / — 438 (Cohn fraction VI) & D Ba*
TAVEETCHBRT2EEE LTHEETS £ L e
(Ba- o, BEEE L 4), TR DWHIC 5 1T 5 U,
73/ BRBR R R L 7oY., 1962 48 Shultze 13, EH
BR—T%% Z & % Ouchterlony ¥ T RES L, R
EMEOELFER LD . HS BEH L@ L1,
eHS BEEEOBEEIC DT, 73 & A LRI
#, 1974 ££ Van Oss &, e,HS BEEHSIE b IFHER

EREL Y, £72, 1980 £ Lewis &4, t b o,HS
FEEED, v7AY2 07 7—Y0 letex beads ELH
ABELHENES DI E2MELY, —F, 19784
Triffitt S, V9 ¥ o, HS BEASHE TER S A1,
BEECS{ER/TZ L 2REL Tz

o, HS E R DB FHEIC DL TS ODOHE S
D, VanOss &1, 1 F > REMEY S h7 0~ 2
77 4=, A—7VERKEE, 7 5RELHRRS
BRI & 2 RERFE L TV 39, Lebreton 5 1,

Purification and Physicochemical Characterization of Human q, HS- -glycoprotein and
its Effects on Cellular Immunology. Kouji Matsushima, Department of Molecular
Immunology Cancer Research Institute, Kanazawa University.



220 N

EEEES T LU NS T 7 4RI EEFV
— b (@PAAY) T74=F 4 —20RbMT374
—EO BRI OWTHERELTWS, LL,
InsDFERVTRLPEOAEIVFEIFETL
HHNEBSBOREED D,

WHEOEESE, ZHETWK 3,000 EELER2
t IR — TSR R TRIE 2 TR,
L HS EHOBENERFNFCROEL,, ML &b
RS LY, Ly b BEERO L SERRET 2RALT
ZEeRBWELL,

SH, ¥Ei, o, HS EEAOKBBUTE2RHET
BEEbiz, WEEENERE L THLICTREEL
N FIREFIRRE L. £72,  HS EEHOEH 2 S
CEBROEE LD, o, HS BEABEERN BT 2
MR S e D JEIS RN F O —D L E L KB %
Fol-fER, *7V=vHROAZLT, 7077
—YOHBEBEEEEERS R I LERWELEOTE
ZRRET 5.

oHE e FE

A S

T (FIYLMSE, %) . DEAE - Sephadex A - 50,
Sephadex G - 200, Blue Sepharose 4B, pharmalyte
pH 3-10, pH 2.5 - 5 (Pharmacia Fine Chemicals) ;
DEAE - cellulose (Brown Company) ; Hydroxy-
apatite (Bio - Rad Laboratories) ; dithiothreitdl,
carbodiimide (}314b%) | EBEERKGHT7 Fu—
A (Litex, type No. HSIF) ; 7% ¥-§i-t b «,HS
BER, QSMmE (Lot. OF -9, «,HS%EH 54 mg/
dl &), neuraminidase ("“\F R I, ¥ +/%) | complete
Freund’s adjuvant (DIFCO) ; Lymphoprep (Nye-
gaard Co. A/S) : phytohemagglutinin (PHA)

(GIBCO) ; concanavalin A (Con A) (MILES -
YEDA Ltd.) ; poke weed mitogen (PWN) (E. Y.
Laboratories) ; (methyl-*H]) Thymidine (°H -
TdR) 48 Ci/mmol (RCC Amersham) . *H - tyra-
mine 5 - 10 Ci/mmol (New England Nuclear) ;
RPMI 1640 (B A %3 ;v v R EMmME (MICRO-
CIOLOGICAL ASSOCIATE) ; OK 432 (E v/ =—
WV, AR | b N P VIE (RIRRFE S e
RERERSFEER)

HRIENE

b b S 21, REA0.810%, pHT7.01
SR 7o, FREIK 588 g (3T RATMICHEY) 2L
BoNSLETOME, &£HMAK -1 d & 30 S
B U7, BLEDBER ORI TTY, 0% 6,000
rpm, 304%, £CIZTELL, HERMEE.,

B

DEAE - Sephadex, DEAE - cellulose 7544
TRITT4—

EBHICAT LY A XIE ¢ 4X40 cm, FEEIZ 150 ml/
hr T, 15.4ml/tube iZERAR L 7z, HFEEERL L
0.01 M VU ~ER#EMI¥E pH 7.5, 0.07 M NaCl £Fu,
W NaCl OBEDH 5 Z, 0.3M 2 TLivs
linear gradient ¥iZ & o7z,

Sephadex G-200 W5 LI RZ b T 57 4~

55 LA R, ¢ 4X120 cm, FECEERI 0.01
M U ERIGE pH 7.5, 0.15 M NaCl, Hi&i3 25 m/
hr, 7.2 ml/tube $EEL 72,

Hydroxyapatite h 3 L2 A2 b 57 4 —

BT b4 R G 2.7X7.5 cm, HFEBEEIE Na-
K U VEEE pH 7.3 BRZHEE 5% 10-*mmho/em
T linear gradient ¥1Z &V 25X 10 *mmho/cm 2 ¢
EiFEHL.

Blue Sepharose 4B 77 1 =F 1 h I Lo ne by
F74— :

A5 Y4 X ¢ 2.8X12 cm, FE{LEEIRIZ 0.02
M MU REREERPHT.0, 0.1 MKCl, oHSHE
BRI, ZOFGFCERI T L EEBL, TVT IV,
< h) w7 RACBEL,

Sodium dodecyl sulfate (SDS) KUY 72 Y73

F4 VBSIKE

Weber 5D HEI L DITo 7210, 7 VBER 7.5%,
WERASEKRIZ0.1M VU VEBREEK pHT.2, 0.1%
SDS T® -1, HEOBITIZ, 2%SDS, 20 mM dithio-
threitol ¢ 2 SR T 2 Z LW X VITo T P V0%
1213 Coomassie Brilliant Blue G - 250 % w1,

FEAERIKE

0.8% 7 # @ — Az Pharmalyte pH 3-10, pH2.5
-5%2:10%E&TERES L, B%HIC Pharmalyte 2%
L7, 8V/cm, lhr, 5l§\vT 16 V/em, 6.5h
BERUE 2T o7,

RGEFEFEE

2 VLB I Ouchterlony B2 & D, ZEER
BT Scheidegger D HED DRI L of2, —TC
TREPR GBI BE I T e HS B HOEE TR,
Tk EEHERK L LT QS MiFEE AL,

HLn#E

bt eHS EEEICHT 2 FUMEE~FA L Iy
NY X DALY, —F, EEBY oHS HEACH
THHMESE 7 FIRET S LIc X DIERLE
FEEl, REE 1 RBI Y ¥ 0 RIEET &R
iz complete Freund’s adjuvant 12T a,HS &R 0.5
mg EH L, 2 EEgE 2EE, z0% 1;ERRET
S5 2E, FHE, SRy FOEHHR B
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FTIEE L, BIRAED LBRMEICEHIR S DR
ml7.

neuraminidase ALI2

B ,HSHEE H 3mg/dl (0.05 M B B 48 & 1%
pH 5.5 12 BH) 12 FE D neuraminidase ¥ (Vibrio
chorerae,1 U/ml) #11Z, 2, 5, 30 min, 8, 24 hr 37°C
gLz,

BHBULR RS b T L& REFRE

B HSHEE 2 0.02M b U 2 - EEEEH T
pH7.0, 0.1 M KCL 2 +53EHT L, EHRILA <2 b
7 2% X EE (Shimadzu Double Beam Spectro-
photometer UV - 210 A) 12 T#R 220 - 350 nm DS
BIE LT, BEARENE, 280 nm OURLE *» BIER+4
RIKICERL, TORBRERLOFHEL .

Circular dichroism (CD) 2X~22 p 54

0.02M ~ VR - SEEREEETE pH 7.0, 0.15M NaCl
CEEE NI BN , HSEERD CD A7 b5 4% ]
-20 Automatic Recording Spectropolarmeter

(Japan Spectroscopic Co., Ltd)) C TEETHEL
%. CD magnitude %FHBREMME (mean residue
ellipticities) ¥ LTRbLL, ZD & EDFHEHIESF
B2110 L L%, a-helix &8IZ, 24nm(ZOEE
Ti, B, random & X isodichroic T#H 2. ) DHEH
RIDFHELRY, g-#EaRE, 231, 216 nm OF
ERTHEL R,

T3/ BHEE S

73/ BAH & ATTO autoanalyzer
MLC703 (ATTO Co., Ltd.) ¥BwTiF-7z, B
OIS E: 6 M B, HEEHAT 110°CIic T, 24 hr
ERhr{Tolz, ¥ AT A4 Y OERIIL, BIBEE{L
REDYATAYBELT®, VY7 7 v OERIL,
Edelhoch @ B2z & 0 1T - 72,

N RIREC 5 S 4F

NRIG7 S/ BRERFIBRE 121, JAS-47K  Auto-
matic Sequence Analyzer (JEOL Co., Ltd.) #FHu
%. phenylthiohydantoin (PTH) 7 3 / BeDREIE Iz i,
BEBk 7 0w b 757 4=, F5 X 2uv b 757
A= R 7 I RBE a2 T 74— %R0,

EFRBY P BROSBERE S > I RAER

BEEH £ K405 & Lymphoprep (&=
LT 2T 400G, 30 min S L U >0 SBR % 53
Lo, U > SR E AL R G &, 2% 105 §9/0.2 ml
RPMI 1640, 5% 7 B R [ 1 /well DSIFTHT phyto-
hemagglutinin (PHA) 7.5 pg/ml % 721% concanava-
linA (Con A) 2.5 ug/ml % 7212 poke weed mitogen

(PWM) 0.1 pg/ml (R suboptimal 7z )
HEIL T, 37°C, 5% CO,izC 72 hr S5 L7z, KT

6 hr AifiZ*H - TdR # 0.5 xCi WL, U > BRiB S
B, HLA DR 2 BERA 28 L 0 BHRRY o
SNERENWENOMR R 1X10°8K/0.2m]  RPMI
1640, 5% v v BRI /well & L, two way TfF - 7=,
BEMMIISBE THT, KT 24hr #Tiz*H - TdR %
0.5 ,Ci BN 7z, KSR T # semiautomatic  cell
harvester #7727 4 % — Fiziifi S £, *H
~TdAR DD AAEHRY v F L —yarhyy y—

(Beckman) THIEL 7z, €T DEBK triplicate T
TR, FHELS. E. (standard error) TR L
7.

Natural Killer #BfE M 0iHlE

Effector i L TRBEER £ MRIBY > 8% M
v, IR L U T3S Cr - BTSN MOLT 4F

(e b THEMZ B B # AR (1X 104 18/0.2 ml
RPMI 1640, 10% 7 o K& R M3/ well) ERAWE, 37°C,
5% COLIZ T 4 hr 3L, HHKT# 100G, 5min &
LL, €0 LK 100 1] DHEHER % auto gamma
counter (Packard) 12 X D JIE L7z, 51Cr DRI
HEERUTOfHER I & - 12,

Specific ¥'Cr - release

__experimental release - spontaneous release
maximum release - spontaneous release

R triplicate DEEROIHE TR 72,

Phagocytosis MiRlIE

AR E AL & fo 72 latex beads (¢ 0.36 gm) &
*H - tyramine % carbodiimide TH& & € 7229 (220
com/10°E) BRI E LTy A~ 207 r— Uiz
¥ CAMU - 32 % F v, 2x 1040 #2/0.2 ml RPMI
1640, 0.5% BSA/well T, 37°C, 5% COT 3hr ¥
# L, *H-latex beads DEUD A& 2H~Tz, HEEK
THAEE 3 E¥EL, —%, 1 M NaOH, 0.5% NP 40
THIRIEFIEL L, 2 OMENEEEAEL 7. &R
triplicate D EEBOFHE LS E TRU 2.

¥ 707 7 — 2 QBB S E 0 fE

C3H/HeN (H -2, BALB/c (H-2%), specific
pathogen free (SPF) =7 2 6-8 Bl (MM=ERE
YRR, EEteroy 7 =%, OK 432 2KE
25 BAlC Lp L 7o v v RSB HEEO > 5, 7
TAF v VREMRRE LT, COBEIENEN
AT I—EREOTHBYULYITT 7S TH oI,
EEFRE~ 7 o7 7—ik, SPF w7 20D RPMI 1640
BEWTOBEMBERIC L D182, L LT,
<7 AR MM 2 {ifE (H - 2%), I mkaiE X 5563 (H
-2 5T MPCI1 (H-2¢9) #FHwiz, =2o7
7 =¥ 5X104 1X1057% & UMz 2 X 105K & ik i
1X 10*#Ia/0. 2 ml RPMI 1640, 5% 7 /B4 R I #& /well

X 100
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Table 1. Purification of human a:HS glycoprotein

Fraction E %8ocnmm x volume a:HS(mg)* Yield(%)
Normal human serum 99,000 890 100
Ammonium sulfate ppt. (0—37%) 31,020 268 30.1
DEAE Sephadex A-50 3,655 257 28.9
DEAE-cellulose 763 195 21.9
Sephadex G-200 281 180 20.2
Hydroxyapatite 116 136 15.3
Blue Sepharose 4B 53.3 130 14.6

a. Determined by the single radial immunodiffusion method

oA 707 L— 2T 24hriE#E L, KT 6hrflic
SH - TdR % 0.5 CidRn L 7z, #3#E T & semi-
automatic cell harvester THifE2 2 A7 1 V7 —
rugEni, RBIOBEFETE, T r—¥
BOH - TdR OIXD A& (500 cpm BT 1B < BSA —

T & 12, EBUL triplicate TITR WHER X, Ty (I)s(Ai-H :
E+S. ECRLE.
E: " _
o HS WEE MY feb-t
FLRRT L ERE 7 -Vl 21 & HFEH
¥ & L, DEAE - Sephadex, DEAE - cellulose, BPB —

Sephadex G - 200, Hydroxyapatite, Blue Sepharose
ABAZA7u~x 574 -k 0, HSHEEOEH
BIL T, HEMEHO ,HS BEH ORI 890 mg
T, BE B a N 213 130 mg Th o7z, NEIX
4.6%THD, BRaLLLOR, REETREITH
—QUBRER L. SDS KU 77 U VT 3 FERIK

Fig.1. SDS polyacrylamide gel electrophoresis.
Samples were applied to 7.5% polyacrylamide

ByCI3ETT, R T & b AT R 49,000 DE—D/Y gels under reducing and non - reducing conditions
YERERLE (81). 2EZ0BHYL o, HSEE and electrophoresis was carried out as described
Bk ¥ ol L OB IR, b b s M by Weber and Osborn. After electrophoresis the

. A ’ ) gels were stained with Coomassie Brilliant Blue
O EED, TROFUMED E I & fF 2 Ik G - 250. Reduction was achieved by dithiothrei
Bresc@aLliz. Moz kb, BH L HS tol. BSA (bovine serum albumin, M. W. 66, 120) ,
BES, MERBLLEILND, 1gG - H (heavy chain, M. W. 50,000), OVA (oval-

bumin, M. W. 43,000), IgG - L (light chain, 25,000).
C, control ; N, non - reduced ; R, reduced.

EEBS
BRI N o, HS BE 2, Anderson®?® & 238
T2EIEERESKE LD I 4.5-5.0 & charge

heterogeneity #~ L7z (8 2.). L2L, neuramini- DRET, a-helix DERIF 11%, §-EEOEEL
dase #L¥B1Z T charge heterogeneity & L B L, 21-33% LEHE a N, B O random HEL
p15.5KKEILT. Zzbohb,

NPT E CD AT+ T A 7 3/ BHER

BRHENARIBE R 276 nm T, 290 nm IZEA A S BEHEER IR 7 F REBHDSTFE 39, 107K

hiz. EY. saonmid 5.4 TH oz, CD A7 b T A w57 S BRI (residues/mol) %% 2WRT.
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gL, 70 ) yOSEMNFERICS L, Bk
Bo7 /B (772, NUY, adyy) m%l
23TV B, —H, P77 s v OERRD L,

60 (pH)

Fig.2. Agarose isoelectrofocusing. (a), native a,
HS glycoprotein; (b) to (e), :HS glycoprotein
treated with neuraminidase for 2, 5, 30 min and 8
hr, respectively, at 37°C. Two bands observed
after 8 hr digestion were unchanged even after 24
hr digestion. Neuraminidase added in these
specimens was not detected as a stained band
(data not shown).

40 45 50 65

Table 2. Amino acid composition of human azHS
glycoprotein

Residues per mol

This paper Ref. 2 Ref. 29
Asp 31.6 30 32
Thr 23.9° 19 20
Ser 22.4° 18 20
Glu 34.1 40 42
Pro 43.7 39 41
Gly 26.1 21 23
Ala 33.8 36 38
1/2 Cys 11.0 7 11
Val 41.5° 33 35
Met 2.9 1, 2 1
lle 8.4b 6 8
Leu 33.8 28 30
Tyr 4.8 6 7
Phe 11.4 12 10
Lys 15.4 16 16
His 12.8 11 12
Arg 9.5 7 11
Trp 2.8 3 2

a. Extrapolated to zoro time hydrolysis
b. 72 hr hydrolysis

M EDRERI, Schmid?72 & Uiz Heimburger?® D
E—HL%,

NR®7 2 /BETY

100 n mol DM o, HS BES ® Edman 5% 31
YA 70T 07, ZORRE™ 3 CFRT. 1-2094
ZNMETOPTH 7 3 /BORBICE, BEEE s o<
FI27 14—, FRZUTKNIT7 54— RY
TIFYEBIo= 57 4 —%Bni, 21-31 94
ZVDPTH 7 8 VBOREC R, BHBEZ o< 2
Z74—tRYTIVEBE I o b /974 —%FL
7z,

b MR 2 SBRDBACRIS, BAERENT S o
HS #Zaokl

§ 10 15
NHZ-Ala-VaI-Va\-G]n-Pro-Gly«Val-11e-Alu~Ma-Ala-8U-Asn-Val -Asp-

20 25 30
Asp-Pro-Glu-Val-Glu- X -Ma-AIa-Glu-Val-A!a-He~Asx-Tyr-Vn-

Ala
Fig.3. N - terminal amino acid sequence of &, HS
glycoprotein. X ; not concluded definitely, but
this 21st amino acid is either arginine or histidine
on thin layer chromatography.

PHA(75ug/ml)

CP

b

3H-TdR Incorporation (x 10 cpm)

;VVNT('OJ,ugImI)
S S
=

3 P S Con A(25 pgiml)
e "
.'—'0
saline
0 75 150 300

o, HS glycoprotein (ugimi)

Fig. 4. Effect of o,HS glycoprotein on the mito-
genic response of normal human peripheral blood
lymphocytes to PHA (7.5 pg/ml), Con A (2.5 g/
ml) and PWM (0.1 xg/ml), as measured by *H -
TdR incorporation.
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S BT HAER L RN o, HSEER %,
Y U NERUELR RS » ISR SR B O B BRI
BB 75, 150, 300 pg/ml 2723 X SNz TH -
TdR OEL Y AA 2 HE L7z, PHA, Con A, PWM i
X3 Y L SHRGELCRE (4% STy » R BRiREG
KR (EEDTo&4TE, S HECREER KM
HIL, THHEI peak & b DRIEAA SN KL
T, e HS WEARERLEELEEZ hd o,

t b K48 natural killer #EBEMHCN T 5 ,HS ¥
Eponis

E bR >k D, MOLT 4F#Mifgicxd 3
natural killer #f9EHEIE I B VT, o ,HSEEA %
BRI L T 600 pg/ml(t b OEBHLR), R
BARCIRMU BB BE e S 2 -7 (]5.).

301
[
0n
©
o
2
© 201 o—o saline
?5 o—o dgHS 600ug/mi
@
Q.
(2]
.
s
[e]
10+

0 125 25 50 (E/T)

Fig.5. Lack of «,HS glycoprotein on natural
killer cell activity. Normal human peripheral
blood lymphocytes as effector cells (E) and
MOLT 4F as target cells (T) were incubated for
4 hr. E/T ratio was 12.5, 25 and 50.

B

Phagocytosis ~NDE

vw AR 07 7 —VHER CAMU - 3D%H - Jatey
beads BV AAH T B a,HS FIEEHOBE S B~y
R, e HS FEE I, aRMfE L TOERNY) v
B S TICE b T  IRINIEL D 647 1.25- 048
winawr (£3.).

<o 07 7 —COEGHRETENRSR N T2 4,
HS BEaOXE

i)C3H/HeN =7 A & D187z OK 432 it~ »
o7y —y LAEAUHIRE 7 A AE MM 2 filaoky
5:1, 10:1, 20 : 1 & THEBHIBTREREIMEIER £ B~
23, BROEE~ w7 7— Y LENEROY
-TdR OEDAAA T bV REREHZT 2L, 207
N 50%, 55%, NRMHTH -7, ZRO LKLY
EERE, voru7y— I L ENEROLES5 1, 10:
1D 2E Tt

fi) FROEEZBWTEEOREM LT o,HSEE
A% BB L VB «HS HEALBKEE
80 ug/ml Iz 2B kS ICMAR L, 2707 7—yLiE
IR LSS5 1 1,10 - 1 OV FRIZBEWTS oHS
ERREE(L~ 7 07 7 — Y OSSR H N
WL (06.), o,HSHEA, BEEMlino
BRI IEEES 2 b ok,

iii) FIRE D RERIC C, e HSHEEHOBREY L bO4
HHRBETH S 600 ug/ml FTEEE, E¥vsu
7y Y5 TIER e 07 v — SO
FEANGIRIR T A B R A, Bl oT7 -
IR L Tid, dose dependent 1Z (600 xg/ml T 57%
DR B REIRSR E L7: (B 7). —
H, E¥~wr7u7r—YicwlL Tk, EELEERSE
2ol EBOKRIZ, C3H/HeN vV A770
77— L TPE M X 5563, BALB/c ® 7 A%/ 0
77— L EMIEE MPC11 (K 8.) OM&aRIT
LB SNz, oHS EEA, EEMROBECE, £
 HMEIRIC I B s o T, £7n, FHLE MOLERR
FLT, £ b IEORCEEA 600 xg/ml (Elem 2=
10.0 £ LTEFE L) i d & 3 il TAKROR

Table 3. Effect of human a:HS glycoprotein on the uptake of ®H-latex beads by mouse macrophage
cell line CAMU-3

PBS (-) PBS (+) Alb (600ug/ml) asHS(66ug/ml)
Exp. 1. 245.5+9.42 720.7341.4 783.5%£32.3 1404.5144.6
Exp. 2. 405.0%32.6 633.3:46.5 700.032.4 1216.3%75.4
Exp. 3. 587.5%0.6 1300.0£61.3 1350.0%85.3 " 1625.0£23.9

a. Counts per five min.
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o————o saline

ety quS prepared by us
(80 ug/mi)

p————a agHS of Fuji Zoki

(80 ug/m1)

34-TdR Incorporation ( x 104 cpm)
s

¢

0 |s 1b 2|0 (M¢/T)

Fig.6. Influence of human «,HS - glycoprotein (80
ug/ml, both our and Fuji - Zoki's preparations)
on the cytostatic effect of OK 432 activited
macrophages (M¢). The effect was estimated
using MM2 mouse mammary carcinoma cells as
target cells (T). M¢/T ratio was 5, 10 and 20.

3

(a) (b)

wr
1

h |

3H-TdR Incorporation ( x 103 cpm )

0 75 150 300 0 75 150300 600
dpHS glycoprotein (ugiml)

Fig.7. Influence of serially diluted human a,HS -
glycoprotein on the macrophage cytostatic effect.
The effect was estimated using MM2 mouse
mammary carcinoma cells (1x10* cells/0.2 ml/
well). (a) Effector cells were C3H/HeN normal
resident macrophages (5x10¢ cells/0.2 ml/well).
(b) Effector cells were C3H/HeN macrophages
activited by OK 432 (5x10* cells/0.2 ml/well).

BRETo70, E¥~YI7 07 7—9% o icEkL~
707 7= OEFMEENEHER I, £ mE
BN 12 B I v o 7z,

iv) aHS BEE 600 ug/ml OB 12 T OK 432 &
Hibev 22207 7 -3 (5X1040K/0.2 mIRPMI
1640, 5% 7 ~BAIRMEE b L < 1Z, =7 AT MM 2 41
Ko (1x10°BAa/ml, RPMI 1640, 5% ¥ B4R M)
D—7 & 37°C, 5% C0,i2C 1 hr preincubation %1F\»,
MED A & 2 v> RPMI 1640 83848 C 2 B ¥k ¥R, free
& e HS BEE EDTETE L %2 R EE C I R e B e
R EFEAZ, OTNOBEIC b NBR L R, o HS
FEER L O preincubation 2 & D IEBHIRIERE LIS,
ROBRERD (K9.), HSEEEY, Bk~
su7 7Yoo ERR e BaEsETa oL
BRWT 3,

(a) (b)

*H-TdR Incorporation ( x103cpm )

]
t
|
!
|
|
|
|
1
|
|
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0 75 150600 0 75 150 600
a2HS glycoprotein (ugmi)

Fig.8. Influence of serially diluted human & HS -
glycoprotein on the macrophage cytostatic effect.
The effect was estimated using MPC 11 mouse
myeloma cells (1x10* cells/0.2 ml/wéll). (a)
Effector cells were BALB/c normal resident
macrophages (1x10° cells/0.2 ml/well). (b)
Effector cells were BALB/c macrophages
activited by OK 432 (1x10° cells/0.2 ml/well).
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Fig.9. Macrophage cytostatic effects after pre-

incubation of MM2 mouse mammary carcinoma
cells (1x10* cells/0.2 mi/well) or C3H/HeN
macrophages activited by OK 432 (5x10* cells/0.2
ml/well) with human «HS - glycoprotein (600
pg/ml).
(a) MM2 and activited macrophages (b) MM2 and
activated macrophages preincubated with a,HS -
glycoprotein (c) MM2 preincubated with «,HS -
glycoprotein and activated macrophages (d)
MM?2 and activated macrophages cultured with
a,HS - glycoprotein (600 zg/ml).
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Abstract

A large-scale purification method for a4 HS-glycoprotein from normal human pooled serum i
presented. 130 mg of a,HS-glycoprotein was obtained from 21 of normal human serum and
the yield was 13.6 %. Charge heterogeneity on isoelectrofocusing of this protein is mainly due to
sialic acid. By the measurement of the circular dichroism spectrum, the a-helix content was
calculated as 11 % and fS-structure was calculated as 21 to 33 %. o, HS-glycoprotein consists of
a single polypeptide chain (M.W. 49,000) of which the N-terminal amino acid is alanine, The
N-terminal sequence of 31 amino acids contains 19 hydrophobic residues, and this protein also
contains high amounts of hydrophobic amino acids (proline, alanine, valine and leucine). The
concentration of this protein in normal serum was the highest in cord blood and decreased
according to age and particularly decreased in the serum of cancer patients. This protein seemed
to be one of non-specific immunopotenciators in host defense mechanism, particularly in cellular
immunology. The present study disclosed that «,HS-glycoprotein augmented the cytostatic
effects by activated macrophages on tumor cells as well as the opsonic activity. o, HS-glycopro-
tein did not activate normal resident macrophages and showed no direct influence on the growth
of tumor cells. It was also elucidated that o, HS-gly coprotein bound both activated macrophages
and tumor cells after preincubation of these cells with this protein and that o, HS-glycoprotein
exhibited no influence on lymphocyte blastogenesis, mixed lymphocyte reaction, or natural

killer cell activity.




