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Summary : Two monoclonal antibodies against human protein S (PS) were obtained.
One (NMC-PS/1) belonged to IgM and the other (NMC-PS/2) was IgG,. NMC-PS/1 did
not interfere with the activity of PS but NMC-PS/2 did interfere. Both of the antibodies
combined to PS, C,bp-PS, and thrombin modified PS with or without Ca and EDTA. But
after SDS treatment they did not react with PS, C,bp-PS and thrombin-modified PS.

About 50ml of PS deficient plasma was made from pooled plasma by immuno-depletion
using 3mg of NMC-PS/2.

Enzyme-linked immunosorbent assays (ELISA) for total PS and PS antigen complexed
with C,bp using NMC-PS/2 monoclonal antibodies were established. The detection limit
was approximately 0.4U/dl

Using ELISA method by NMC-PS/2, chronological changes of levels of total PS and
C.bp-PS through the first 0-6 days of life were measured. On 0 day after birth the PS value
was 24.68+4.49U/dl and that of C,bp-PS antigen was 16.55+14.02U/dl. Both antigens
increased gradually day by day.

Plasma of neonatal melena were examined by the same method and no differnce from
plasma of nomal neonates was found.
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4) Ca. EDTA O : Ca 1+ v 0K, FHE
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Tween ®Hvd b 1z 5mM CaCl, 1 0.02 M Tris-HCI %
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B AT L. Fi it PSH#LY (0.1 pg/mb),
C.bp-PS#ii# (0.24 ug/ml), + = v eVHEPS (a-
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Fig. 1. Dose-response curves obtained with an ELISA for mouse anti-PS antibody (NMC-PC/1) (left) and

mouse anti-PS antibody (NMC-PS/2) (right).

® : PS, o C,bp-PS, O : Thrombin-modified PS

Table 1. Binding ability of monoclonal antibodies toward PS, thrombin-modified
PS and C,bp-PS complex immobilized on microtitre-plate

NMC-PC/1 (IgM) antibody NMC-PC/2 (IgG,) antibody

Antigen

Ca? EDTA Ca?* EDTA
PS X108 X102 X10* X10*
Thrombin-modified PS X10% X10° X10¢ X104
C,bp-PS X10? X103 X10* xX10*

Wik NMC-PS/2 & 2hZ£h 200 £%, 1000 f512 5397
PORERLINE IR0, BREHDO Im-
munoblotting ¥ (ABC¥) WX W Lz, Tk,
SDS-PAGE # Sudan black $¢fa %17 o e e v K &
B Uiz, SDS 77 T o &ML kit L T Im-
munoblot ¥ TIRET, FEEILE b IRt d R X 7o
-t (Fig.2). La L, SDSIHHEET, Tibbalik
EhTwiWfiR%E =t rerr —RABECEELTEE
7% 7z Dot-blot # OHF X L Tt Kt % & fe.

2. HiPS®/ 7 m—Fnditko PSBEE (PSKZ
Mg D rESD) .

¥iPS €/ 7 v —F A H & (NMC-PS/2)-%7 7 v —
A4B YA T A (FiEER 3mg, wetgel 3ml) 1TH
HEFe 7= vBMEELY) A2 LRV TRRIDS5
ml/h OFHECEHIM L, 5ml & & 1CERE L e, SRERE tube
ZoWT Laurell 351 X W PSHERERIERT-72E 2 5
50 ml ¥ ToOZEL PS HUREGRERF D 5 %LT T,
LA PS HUE AR H & 1 100 ml % H tube T34 25 %
DOHRBH 2 (Fig.3). #-T, 50 ml ¥ COXH
SE%PSRZMFL LTS - Lic. 2O PSKRZMm
gz, IO, VI, IX, X, KO Protein CHEpE & 3
v K REBER T % 13 C D 1fih o BB R FI5 #1100 %

Table 2. Values of cagulation factors in
normal human plasma after im-
munoadsorption of PS

Fibrinogen 220 mg/dl
Factor II 90 %
Factor V 100 %
Factor VII 105 %
Factor VIII 90 %
Factor IX 100 %
Factor X ) 9% %
Factor XI 100 %
Factor XII 110 %
Protein C .96 %
Protein S activity (5%
Protein S antigen <10 %

A% EFE I T\ (Table 2).
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5 7 8

Fig. 2. SDS-polyacrylamide gel (7.5%) electrophoresis of PS and C,bp-PS
Lane 1-4 were stained with Sudan-black. Lane 5-8 were immuno-
blotted with NMC-PS/2 monoclonal antibody.

Lanes 1 & 5: non reduced PS samples, Lanes 4 & 8 : reduced C,bp-PS

samples
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Fig. 3. Levels of PS: Ag by ELISA after absorption

onto an anti-PS sepharose column. 5ml each
was collected.
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~L, NMC-PS/2 o4, Mo 80 %X b 20480 57
ReREERBERYR L. HPSKREHET 74 =5
A=A T2 IVERLATHPS RZMmMFC X 2BE
X NMC-PS/1 T 320 %2> b 2560 £ % T, NMC-

PS/2 Tix 320 %2> & 20480 5 % TORM, FHTH 7.

> TNMC-PS/1 2 LicBAEORERFIZ3U/
dl, NMC-PS/2 ©ix0.4U/dl T&» - 7= (Fig.4). C,bp-
PS complex HRIC 2T, —XFATER E@AEC

Rtk LCHREOH Cbp KRIMBFL AT, EH
7 — v if#fE D dose-response curve FIER L& Z 5,
BREHR T NMC-PS/1 Tl 40 %25 1280 {508, NMC
-PS/2 T 160 £ A 5 40960 & DRIV h d 13 ISE K
BARER L. %> T NMC-PS/1 #EE LicBE&0H
ERFL3U/dl, NMC-PS/2 24/ LicB& o RER
F120.4U0/dl ©h-71 (Figh).

4. EEERUA, R PS RZIE, BBH AR 3 X OF
HR A v oMb o PS HRE

Ao, —Xk$ifks LT NMC-PS/1 %A\
o ELISA i X 2 BIER AL 3U/dl ©, NMC-PS/2
ERHWKEED 0.4 U/dl CHRTARBTHhote. o T
¥Ry v 720 ELISA 12X % PS HEBOHIER
DWTIE—XHE E LT NMC-PS/2 & i\ iz b O TFT
ot BEBR A6 OELISAK X 5 PSHE & 1T
86.85+15.22 U/dl &, ¥z, HEEWL PS KRIMEY
FWIZEIA wwX % PS &% 88.90+£23.23U/dl ©
MEOMBILr=0.87 TRIFTH 7. BETHELL
XM PS RZFED 3 Flcid ELISA ¥ 40,40,40 U/
dl, EIA T40,40,38 U/dl CWFhoFETLELLE
TLTW.

7Eff 38-42 38, A TRHMAE 2501-4000 g © BREGEH £ R,
20 40 (B3R 1041, &R 106D oW THA 0 (& 12
R, B4 1—6 ¥ CRAEMI PSHEE D O
C,bp-PS complex iR &% ELISA EcHIEL . PS
PEEIXH4 37 38.35+11.52 U/dl, B4 4 T 43.90+
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Fig. 4. Dose-response curve for measurement of protein S antigen using NMC-PS/1 and PS/2.

® Normal plasma
O Protein S-depleted plasma obtained by immunoaffinity chromatography with anti-PS rabbit serum

immobilized on Sepharose 4B
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Fig. 5. Dose-response curve for measurement of C,bp-PS complex using NMC-PS/1

and PS/2.

® Normal plasma
O Protein S-depleted plasma obtained by immunoaffinity chromatography

with anti-PS rabbit serum immobilized on Sepharose 4B



v I protein S W35 E / 7 v —F AHUK

(58)

19.39U/dl, H4 5 T44.73+23.47U/dl, H4 6 T
49.00+20.62 U/dl T#H - #=. C,bp-PS complex HFEE
XH4 0 TIiX16.55+14.02U/dl, B4 1 Ti%20.65+
9.35U/dl, B4 2 T1%26.38+11.34U/dl, B4 3 TIX
32.13+16.62 U/dl, H4 4 Ti%34.35+15.74U/dl, H
45 T1138.23+17.88U/dl, H4 6 TI%38.40+16.36
u/dl ©&» - 1.
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Fig. 6. Relationship between PS: Ag by ELISA
using NMC-PS/2 and PS: Ag by EIA.
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Wi Litwiller et al®, Mitchell et al®, #A 590
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gL, NMC-PS/2 12 IgG, 2@ L T\ 7. ELISA ¥
X 5 NMC-PS/1 ofiift. PS w3 2 #4113 1 X 10%%
T, NMC-PS/2 @ 1 X101 tb LEg A » 1. 2 B HifE
EhZh, PS#liftdy, Cbp-PS#Hliftsy, = v e vl
HEPSHibest L, AkOKEEHELRLL. Eh
Ca, EDTA offEC X 5 BESMHELHEE XL
TORIGH I B 1o buffer 1z Ca, EDTA # Ah TFT
-7z ELISA 3% Jiffitk NMC-PS/1 T3 1 X 10%E,
NMC-PS/2 TiX 1X 1045 L MO R E /. /- T
mifs & b PS, C,bp-PS, b+ = v EvALE PS 12Xt LHE
LXoiefal, ¥4 Ca, EDTA OFFELEEIR
Wz kX, Zhboyikit Cbp LRI W

100 -

80 1 a

>
»

60 1

C,bp %
>
>

40

>
>> >b >

> > >

204

»p> > L2444

—a—

> Br> B rr > b

—0—

L 244 2 2 2
L dd. .4

> > B> P> >
>

"R > > >

0 L= —
0 2 4

T
6 day

Fig. 7. The levels of Total PS: Ag and C,bp-PS: Ag in new born children.
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EBINHFHE IR IWALRHL, ElobrvEy
2 X M, Gla-domain A THBHZ & X b, Gla-
domain X Y CRMGM AR L T2 RIREMZ - & B
2 bR, Fi NMC-PS/2 & APC-cofactor &1 H
wRHEFT B L LY, PS D APC & o interaction 12 &
BERFRYREBRT L LBHEINBOT, XY FEMk
D7, SDS-PAGE#, = + r v — RHEICEEE
L7 PS &3 A Y &0, Mg s b T,
PS D SDS ik Az X b, HEMEEERI bDEE
zbhi.

Litwiller 5291% Ca, EDTA OFENEAICHET S
FRERERL, Thb e AVWTPS offifb2RA TV 5.
Mitchell B3 IgG BT %€/ 7 v —F A HiE%
WCT 74 =254 =57 a2k b PS oML 2R LIz 2,
EBIT & 7o D13 PS 1z APC-independent 78R 7F A
23 N%> - 7= modified form PS TH o 7c EME L T 5.
HARLNL, 12EOHMPS =/ 7 v —FAHERIERL,
Z DHREFREEE IOV TRE LTV 5. ZD 5% SDS
-PAGE#lIc=trtr e - RECEEINETE X
OFERTE PS tif& 2, Ca, EDTA OFAERCEEI R
3, APC ORBEREE ZHET S &\ 5 bhbhofEll
L7z NMC-PS/2 L UL icHifkizowWTo#HE S S h
T\ 5.

RICHPS £/ 7 v —F A il DBERBIGAO—D2 &
LT, 3PS LofEatoiE NMC-PS/2 AL,
FRBEREEE e PS RZMEDOFR 2L 1. Hilk
1gG & 3mg % AT 1 [Ei# 50 ml @ PS R Z i
B 5T EBNTE L, RZMPEFD PS I Ag i35 %LLTF
THote. TRtk PS RZEMPTOAF IHIR I DD
T, TORERERC X HATHPS RZEMmMSE L PS
EHEOREDEE L LTHEN—F VIRER I 5 57
HEboTWwb MBEZIREN 7 AL H3IM-
NaSCN wTEAZBHL, 7A@ T PS o %
ATy, ELISA B CHIE LIc & 25, Cbp-PS &% 2
LD SEIRETE /. —7, free-PS &E 2 bh b5
B T & fed oo, ThI, Mitchell b oL
X 5 7z PS ® modified form 2Bk L T\ % A REME 23HE
BIhDHH, BHLHTRIW.

PSHUREOREIIX, HERAEY 7 r—FAfitk%d
T Laurell OfgBIKERE (EIA) 923HWHRT
Elc. BEOBARLIHPS KEAY 7 » —F AHifk%
JA\~T enzyme-linked immunosorbent assay (ELISA)
COWTHE L. B, —Xk¥ikice s 7r—F 0
Yitk, “RPECH PSREAY 7 v —F AFER
T ELISA system #BiF L 7. NMC-PS/1, NMC-PS

' (59)

RELRBERTETH -, HERED L DI
NMC-PS/2 % 3000 fS# R U CHEA L. Zk¥ifk, B
BRAEREDEHBERRY 7 e —F iAW
ELISA BRI ¥ U e, AR X BHERAX0.4U/dl ©
WEROFECHL T Y ERECAEREE 2 bR,
EFEm#EzoT o ELISA # & Laurell $k D FBE 134
BARE 0.87 L RIFTH o Te. I PSTRIAEL D
Bohc ATH PS RZ M8, 7ab kR PS RZ
FEFRRD 3 FId BMEAEETH - 7. % 7e, Hi PS KESE
Db Chp RRINMGEFERT I L LD
C.,bp-PS DHIE S FHETH - fe.

E#F 4R PS, C,bp-PS HUREIC DO\ T, YHE
DEARDZZLDELTEIFTLLOREND S
2389739 3 HAERE T total-PS 1% 20—50 %REE &
BA L b eREE Db, Chbp-PS i210—30 % &
I DERMETHY, ZTDRDHENNC free-PS 2MERL & 7
5> T3 ELTWS. SEIDZEEDQHE L1 20 fliz s
THFAEOERALA DN, BEBRAE < Rbioh Tl
LT\ ZENBEIh. FER A v o PS, Cbp
-PSHIRB IOV TIISHEED=ELODHELD 54,
SEOEEDOREDS Th LELUL T D, total-PS,
C,bp- PS iR & & b i RRA D4 R o EHE e
- 7.

ko, EEOEE LIPS €/ 7 r—F A
I ATH PS RZEMPEBGIMER T 5 LN TE,
PSEHOREEE L LTHAL 25 D0H 53, X, PS
HAEBOACCED TERRRFTH - .

&

t b protein SERTH=Y A€/ 7 v —FAHHKY
2EIEM L. (NMC-PS/1, X0O'NMC-PS/2)

1. NMC-PS/1xIgMiziBL, PSiEMAHEL X
Mo teht, NMC-PS/2 1% 1gG, i@ L, #iPSEHER
L7z,

2. NMC-PS/1, NMC-PS/2 & % i PS, C,bp-PS,
FrvEVLE PS XTIk SE L. Ca, EDTA ©
FECIEEI N7, SDS L X B AHc L b
Hathkbhi.

3. NMC-PS/2 # A\ IR ELRIC L Y, HifkE 3
mg T 50 ml © PS RZ xR FR L 7.

4. NMC-PS/2 # Fi\CELISA & X % PS HLIR #l
EEERHL L, WETEIK0.4u/dl TH ot

5. ELISA¥RIC X 5IEEHAER (B4 0—6) O total
PS HiREIZH4 0 T24.68+4.49 U/dl, C,bp-PS #iIR
B1316.55+14.02 U/dl TLMEEIE L T\ e, FTER #

B



b b protein S X5 %€/ 7 v —F AHUK

(60)

v FCli total PS HiJEE1%23.44+13.16 U/dl, C,bp-

PS B &3 15.6716.28 L IEH IR & IBIFEM Tods o Te.
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