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BE ZHEEEREATEETHS LA system 12 SP; (pregnancy specific 8,-glycoprotein) % #H %
Atsone step & LT, BME SP,OKRKERBEEICOWLTKREL, F0BMARETHREIRE v HED
SPIz DT 5,

1) SP,OGEERERE O b, ML R & L C40%BABEE 7 v € = v 2% %47\, Sephadex
G-150 gel filtration, DE-52 cellulose column chromatography, hydroxylapatite column chromatogra-
phy, SP,-negative affinity Sepharose 4B column chromatography, FPLC system ® mono Q column
chromatography O JEICHEE 21707, TX 7 SPLXREKTEN, HEEZERLEAOMFELET,

SP,-negative affinity Sepharose 4B OFEIEL, BFMELS50%BFARM 7 v & = v A THEFE L,
hydroxylapatite column 3B L7 b DR FRBIC G L o, TEHilED IgG 4 E % CNBr-activated
Sepharose 4B & G ¥ Tz, AEc X v IES SP, OMEER99% LA b, EIRE16% & e,

2) ¥E8L SP, (SP,-8) BAEESWKEIT 8 STEICET HEERE T, 5 TEIR72,0005%EH3.80~4.55
W~ band #ED, 4z pl 4. 150 FF 238 Yot I i,

DE-52 cellulose % KEBEEER T, B D LT &7 SP, (SP;-y) X neuraminidase 4L SP, & &
BEDBETEL EOFCMAEL, i &b pl5.3, 5.5 5.65, 5.8D 4 HFCHHL TS &N
B2tz ZD 8Py RERBIKBT ¥y 226 s PERMEL, FROBICLEETSZ L8350k,

Pk, RECIVEMEXE SPHEROENRT, T/t cHLVWERD SPHEWE
SP,-y DBRATEI,

Synopsis This paper describes the SP, purification procedures with high recovery from third trimester
serum- and the finding of a new SP, antigen with y-mobility (tentatively called SP;-y). :

1) The serum was salted out at 40% saturation with ammonium sulfate and this was followed by
Sephadex G-150, DEAE-cellulose, SP;-negative affinity chromatography and the mono-Q column of FPLC
system. The anti-serum for the immunoadsorption techniques was made from the fractionated male serum.
By these procedures, the final SP, preparation was obtained in a yield of 16% and with a purity of 99%.

2) The purified SP, (SP,-8) had g-mobility and its molecular weight approximated 72,000 in SDS
polyacryl-amide gel electrophoresis. - The isoelectric points (pI) ranged between 3.80 to 4.55 using isoelectric
focusing and the site at pl 4.15 was strongly stained.

3) Another SP,, which passed through DEAE-cellulose with a low salt concentration, was detected in the
y-region by means of immunoelectrophoresis using anti-SP; serum. It was ascertained that the SP;-y was
different from the SP,-g8 treated with neuraminidase. The SP;-y precipitation fusing with SP;-8 could be
observed even in pregnant serum by usual immunoelectrophoresis. . The SP,-y preparation showed at least
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eIz DR ey, BEER, BESHEESY
EHLT\Ww5b, o SP, (pregnancy specific ;-
glycoprotein) % 19714 Bohn'®i X » fafg X v 43
BRE I N TERETIHETO—2>TH 5, BRKH
W SPE, D EEFEFIFEFRCREE I
W, 2) OMEERD 5 \WIMEREER L AR
JEL 7o\, 3) i MiERE SMBOEIRER R & B
BLTBEETHS. 4O FFEFHLEHRE
Bjh /N, I Bt X ) hPL & & b Ic AR ESRERR
EOFENMIELCTHL T, ¥, RAR,
WEEIRES R XL OMER L 0B, 2hb
o follow upi@hCG & & RHMA I T
%2, IEMEMES O 5 b—HOENBEE O EE
~—h A FRAERRL LR TWS, DI,
SPEEOB S I & b MFHERT 5 & Lo
5, occult pregnancy DO Z K", YIETRE D FHE
HEEDR L T EAEIREOZE s & O A b et
INT5,

SP,oIEYE & LTI EE »31,000ng/ml % T
® rocket immunoelectrophoresis (Laurell),
single radial immunodiffusion (SRID)® & R&EE 23
0.3~10ng/ml ® radioimunoassay (RIA)?, en-
zyme imunoassay (EIA)?7s E23p %, Fic, #&
= CBI ¥ L 7z latex agglutination inhibition
reaction (LAIR)™IIRE 73250ng/ml TH 5,
Laurell #, SRID, RIA (X8RI 232525 D, RIA
SR TR EA TS 2 &, LAIR (AE
BREREVCPEEEETHH I R EBAEETTO
ChboBEIEER, BRSBTS —>0RERD
%,

Bft, ZhBHRESMESICEIGH LICRIEED
thC, BE# Latex MEREOFERHEL L VRE
BIERITV, BER RIA V_AEL, BIER
#5475 LA system (PR LEE) Mo
EHEOBEAIEICERILEIN TS,

&fE, SPc oW ki Lic X 5 7e—MRERIRIG
FAADERLETREICT A7), SP % LA sys-

il

tem 12 ZiA%s one step & LT, &ffiE SP, DX

ERHECHL, IHLRCAEBIKET v 5EIC

B3 % SP.HEWELZ SBRE Lo THET 5,
HEME L & UHE

D SP, o 5 EEREHE

TEHIE CARE LcERI00A DORMEIkM10m]
HHRL, 4°C, 2HEHRE LI cobEmLOBEY
TUVMELRED—-20CCHRAE L, & DIMiE400
ml % starting material & L C SP,OEE %> 7o
7o,

K 1ww&Eo SP o8GR R LI, DI
135 @ albumin B OBREY BRI, 40%8F6
W7 v E=y AENEITV, WEYR10,000r.p.
m., 4C, 307EOLHBEL, ThxEBEaE KT
BT LTc, & o#fk% Sephadex G-150 (Phar-
masia) ®2>F 27 column (14X100cm) T gel
filtration #1737\, 0.2M NaCl+0.05M tris-HCl
buffer (pH 8.0) & THH250ml/h. TEH LIz,
£ 48 % SRID @ C30REI G 28 SP, o & 55
B RDIz, 0 SP o E%ERIE & FRIZ40%E3
BB 7 v & = v 2\EH ATV, WE®W%0.3%
NaCl+0.01M tris-HCI buffer (pH 7.6) = THE
rise., Zihu DE-52 cellulose (Watt mann) @
“>F 27z column (2.5X40cm)iZEInL T, 0.3%
NaCl+0.01M tris-HCl (pH 7.6) 700ml X b
1.2%NaCl+0.01M tris-HC1 (pH 7.6) 700ml ©
iR E AR CHE4Oml/h THEH &% 7, Ouch-
terlony & CL2HER CULBE#R 2 F 5 SP, 0 % &

1 The procedure of purified SP1

Pregnant serum

40% saturated ammonium sulfate
Seéhadex G-150

DE{SZ cellulose

H’IJ:P

SPJi—negative affinity Sepharose 4B
moinon (FPLC system)
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Wiz, O SPGERIOBEFMKET v = &
EH A 1TV, 0.01M phosphate buffer (pH 7.4)
WCHENT L7z, & h#% hydroxylapatite (Bio-
Rad) 2% >7z column (4.5 X50cm) ¥R L,
0.01M phosphate buffer (pH 7.4) TPE#E40ml/
h CiH X%, SP,® %\ 4 E % Ouchterlony #
TRz, D SP,rE% SP;-negative affinity
Sepharose 4B ®~> % 27z column (2.5X50cm)
EmLl, 0.2M NaCl+0.05M tris-HCI buffer
(pH 8.0) & T30ml/h THH L7z, Ouchterlony
BRI T SPio S\ FERED, KEKCTENY
fTol, Th% A¥0.01IM tris-HCl buffer (pH
8.0) B¥0.5M NaCl+0.01M tris-HCl buffer
(pH 8.0)18%7E L 7= FPLC system (Pharmacia)
@ mono-Q column ¥ L, B #20%2 &
50% D BRI E AR CHEIml/min THEH L, O.
D. 280nm 230. 7 o4 %1 fraction 1ml &
7z, Ouchterlony ¥C SPND%\»%@:OVT,
& BT SDS-polyacrylamide gel electrophoresis
iZCone band TH 2B Z EHHERL, “hvikY
KTENRBEETER L CBRE SP, 2157/,

2) SP,-negative affinity Sepharose 4B DfER

%=
- [ 2 & SP;-negative affinity Sepharose 4B @
FRER R LI, BTMELX50% M7 v =
=9y ATHENL, W% %0.01M phosphate
buffer (pH 7.4) THEWT L 7. Z#n% hydrox-
ylapatite column (4.5X30cm) ¥iml, B
buffer TEH L, O0.D. 280nm T0.55 4%

X 2 The way of making SPi-negative affinity
Sepharose 4B

Male serum
8
509 saturated ammonium sulfate
‘ .
HTP

8
immunize to rabbit

8
DE-52 cellulose

SP;-negative anti-human serum IgG fraction
l{-—CNBr—activated Sepharose 4B
SPi-negative affinity Sepharose 4B

R B A

-0.01IM tris-HCI buffer (pH 7.6) THHTL,

1915

Eore, ThEREKCTEN LD bk
Lic. Zhx#ilE & LT Freund’s éomplete ad-
juvant (Difco) & & dIZFKRICHEEL, SP;-nega- -
tivefle MMERBC, & OHLME % 40% EIFIBE
B7vE=v s8HL, WERYH0.2%NaCl+
Zh
% DE-52 cellulose column (4.5X30cm) 1CFin
L, & buffer T H €7, 0.D.280nm <0.5
D bonBE%RED, 7EEKICTEN LD B
B0 U C SPy-negative Hi e + IgG #B7%. “h
% CNBr-activated Sepharose 4B & i X4,
SP;-negative affinity Sepharose 4B % {EB L 7z.

3) FEBL SP, DRESHE

a, SLEESIKEIC X BHREL:

barvital buffer (pH 8.6, 1 #+ v3&EE0.05) %
AWTEIImm D1.2% agarose A-37ZEXKEH
ZIEELL, BEORKEESIE (100V., 2h) Lic
B &, BRI THMAE L UTH SP g, #ie b iE
EURHERIE ST, AUER oL
7o, [AI%ERZ Ouchterlony ¥z & F 7z,

b, MEOBKEE

BiRDBEHE X Lowry 5T, SP,EE L sin-
gle radial immunodiffusion (SRID) THIFEL,
hydroxylapatite column chromatography ¥ ¢
DOME L SPRE/MERETRD X, SRID X
1.2%agarose A-37, 12ml i $1 SP, Ml {52001 %
Mz, BImm OERFRE H\-7z, SPE#IM
& & L CTi% Behringwerke A.G. $18mg/dl D&
Eobdo% ML 7 SP-negative affinity
chromatography # © #f B 1%, 7 %polyacry-
lamide slab gel electrophoresis ¥ X O SDS-
polyacrylamide slab gel electrophoresis %17\,
Coomassie brilliant blue TH¢f L, densitometer
ZHAWTRD,

c. TFEDOREE

S FEDORIEIX 7 %SDS-polyacrylamide slab
gel electrophoresis Tf7o7:, E#EH L LTH
FERERZEEERD (Bio-Rad) ¥ Hvie, oh#
Coomassie brilliant blue %+ L, densitometer
TEThEThBEHE LY SFEEZRD,

d. FERAofIEE
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Ampholine PAG plate (pH 3.5~9.5)(LKB)
T, BB SP,, SP,-y 7s £ L B EEEN
(Pharmacia) % constant power T30W, 20mA,

11500V, 1.5h. T L7, ThExEARAEL, —i
i cellulose acetate fEI1zHL SP, MEX®E L, h
% Ampholine PAG plate & FERIG I ¢ EH Y
B%x L,

e. Amino acid Z#7¥E

WBELSP, 2 &L b, 6N HCl LES L110CHE
T e C220 K 5 g% 1T\, &% evapor-
ator TFE L7, citric acid buffer KB L,
EBEBE 7 e= 25377 3 VBT AT A
(BE) wTathrzeirolk,

wOR

D SP, 05 HEBEIER

X 11 L7232 T Sephadex G-150 gel filtra-
tion L7z SP, D%\ ~4E % DE-52 cellulose
column w¥RimL, K3 SP,HURDH % HE%
AU, SP,OFESELZ X tube No. 382 H44% A
7z, tube No. 4 205 8 130.3%NaCl+0.01M tris-
HCI buffer TRRE I T KBEH L CE o HE
TH5, =D tube No. 387 544D 43 & % hydrox-
ylapatite column chromatography, SP;-nega-
tive affinity chromatography \¥sinLic & & 5,
& %Iz single peak /R L7z, SPIEZ D peak iT
—FH L7, K41z D SP, rich fraction % FPLC
system ® mono Q column IZ>J7-b DTH %,
K ¥ /s peak 13 % 1uix & sharp /e d © Tld 7 »
B3, T 2 SPIAYVE E T D RE AR CEMNT, TR

K3 The DE-52 cellulose column chromatography
after Sephadex G-150 gel filtration

----- conc. of NaCl

30 N
e SPy fraction NaCl %

0D.280

20

r05

0 10 20 30 4 50 60 70 80 90 100
Tube No.

A EMREE365105

X 4 FPLC system (mono-Q column)

10

——
—]

- PUrified SP1
e b

08!

0%t [ 1

ay

v
7.
y 4
y 4
yi
y i

7 i

Pheaca
Code No. 19-7288-01 & Jnsie

# 1 The recovery and purity for the purification
of SPI

Total :

Step amount Recovery | Pty
Preg. serum 70 0.28
Sephadex G-150 37 53 0.83
DE-52 cellulose 31 45 12.5
HTP 23 32 68.2
SP1-negative 18 25 95% <*
Mono Q 12 16 99% <+

by 7% SDS polyacrylamide electrophoresis

BEREY LHBOMERYEC, ThaEESP &
L. '

= 1134 EfT o7 SPRE R B D & step DAY
REMEZRLICSDOTH S, HHKBEROEIE
1316% THIE 1399% Ll _ETH > 7=, Ouchterlony
HECRBE SP, L Pl e b IME X BUG X B 7o o3 hRERR
VIPES TehyDte,

2) ¥E8L SP, DI LERIHE

FEBES KB CHEE SP, N5 R T X I B
SECKBEI S iz, baRked DE-52 cellulose col-
umn chromatography TEi#A buffer THRE Y L
C & 7= SP, 4@ %, Ouchterlony ¥C#Hi SP, Il
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X5 The comparision of each SP; antigen sub-
stance by means of immunoelectrophoresis
a) SP;-y and SP;-8, b) SP,-f treated with
neuraminidase, ¢) pregnant serum, A is SP;-8
and A is suspected to be SP;-y.

a)

b)

c)

LRGSR & AR RTED, SRR
BAlEAMEREAEES L, SR IhPRER
KB LIcE B y~0 FHEIH SPIME % Bk
THWEETRDI, Th SP-y LEHT 5. &
$1 SP, % neuraminidase TME L7 L Z 5, vy 7
Bk I SPIIEEBRTH B T L350
7. X BB E X UKE) T neuraminidase 4L
SP, & SP,-y L XX BT & Iehoie, ‘

¥ B SP, % A\ T 7 %polyacrylamide gel
electrophoresis #1707 & & 5, URl#H&E L&
F#E I single band TH o7z, FBE SP, AT
HHE D 7 %SDS-polyacrylamide slab gel electro-
phoresis % 727 b D 23K 6 © X 5 I single
band %7/~ L, %7z band B’ H 5 b DG FE
Bl AEEERCH S, LI b D den
sitometer T b OTH 5, ¥ % mer-
captoethanol THLIE L T, SDS-polyacrylamide
electrophoresis C single band &5 & &I, S-

1917

K 6 The estimation of the molecular weight of
SP,-8
a) analysis of densitometer
standard - 1: myosin 200,000,
2: B-galactosidase 116,250,
3: phosphorylase B 92,500,
4 : bovine serum albumin 66,200,
5: ovalbumin 45,000
b) SDS polyacrylamide gel -electrophoresis
(7%>
M.W. of SP,-8 was calcurated to be 72,000
dalton. ‘

SDS polyacrylamide gel electrophoresis.

SHEAICX D sub chain b/ &FE 2 bR,
HTEIXT2,000CH Dz, |
RESP 2B AEIKE LI Ah, RTD
X 5 pl 3.80~4.55DF 1 band 23F8% b pl
4. 15DF R et & e Ay, HLSPMELX®E L
7o cellulose acetate D G Tk, Z @ band D
WHBRE S, LI ORIGE SP-y TfT
ik & A band 230 7e &£ H 4K plb5.3, 5.5
5.65, 5.8, DFTICFR®D b i neuraminidase L3
SPiixpl 6.4~8. 1. JKWBTRIGL, LI
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X 7 The examination of SP; antigens by means of isoelectric focusing
a) isoelectric point of purified SP, : pI 3.80~4.55, peak pl 4.15

standard 1: amyloglucosidase 3.50, 2: glucose oxidase 4.15,
3: soybean trypsin inhibitor 4.55, 4: B-lactoglobulin A 5.20,
5: bovine carbonic anhydrase B 5.85, 6 : human carbonic anhydrase B 6.55

b) the comparision of each SP; antigen substance by immunofixation technic of isoelectric
focusing neuraminidase: SP;-£ treated with neuraminidase
a)

b)

SP,-y EEDO T\,
% 2 Amino acid analysis of SP1 (mol %) 7 3BT TIRE 2 1ITRT X 512 Bohn D

E10 L LB L T tyrosine 234> 72 <, histidine 234

Amino acid SP1-mie SP1 (Bohn)
Lys. 5 6 w %»>7z, methionine (XM H T & 7ah o7,
His. 6.5 1.8 Z =¥
s o ol SP, DRI & L T—IC Laurell ¥, SRID,
Thr, 8.2 5.2 EIA 72 & 035 % 2%, JREIEIR 72 £ DZ{L% check
Ser. 8.6 9.1 T 5 BMCESE, BRED S\ CITREERED
o . >0 BTBT U BRINCAE AT b 0 L1327\,
Gly. 7.3 7.1 IE IR E Y E <1 iE hPL (B 5ng/ml) Mg »
Ala. 3.9 3.7 %\ kR hCG (RREE0.21U/ml), MiE AFP (RE
v Y Lo 1ong/ml) 7z &7, 1 %406 C M 7T 7 LA
Met. 0.0 0.9 system® (GPHLE) Wl Br EFh 5, SP,D
i: 12? 3‘2 RIS AERLZ 305 721 LA system O
Tyr. 0.8 5 s HABTHPRDH SPUILEIC D\ THRE L7 23,
Phe. 1.9 2.1 Vi ffi7e S FIERN b ote, F 2 ThHfiOE
i - 2.4 Fitha BB, KEDEME SP, FERE

FHRE L,
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Bohn (XK X v DEAE-cellulose, Se-
phadex G-150, Zone electrophoresis, DEAE-Se-
phadex A-50, Sephadex G-150% 77\ i EE95% L
b, BIREK5% TSP, %EB Tk D, %7 im-
munoadsorption, hydroxylapatite % 1T \~ #fi &
9% LAk, ENER50% CTHREE SP# BT\ 51,
Sokolov et al.'”XfaBHEIL[E X Y DEAE-cel-
lulose, Sephadex G-200, hydroxylapatite, CM-
cellulose, isoelectric focusing IZ CHiE9I0~95%
D SP,%#E/BT\5, X HIZ Sorensen et al 23T
PRIy L b anion exchange chromatography,
positive affinity chromatography, negative

affinity chromatography, anion exchange
chromatography & CEI*K4.5%, #MiE9I8~99%
TSP, RB T\ 5, FAIXLIAT X EEBDHED,
FEROFEITHE L » SPLOBEYITOTER
P, B EELARICIEE RO »n S &,
FBERBERIICII IV, KERRIILE
LT\ EORIEN ST, RBHMHIEIIIE
BLEBHl T EHERSFEL, £ SP
DR EE124.3mg/dl TH B, L,
BCRHEETH»EHOEELB LN, TMFE
SP,EEX19.2mg/dlTH Y, T bDEMDL
SP, D&M & LCRMBEDIR 5> BZYTH D
ZENGOT W52, SP-negative FHLMTE B kb
BB ICVER C© ¥, hydroxylapatite iz 7z <
EH SP-BIBEES RN xR E 25D
¥, SEOBHECE T, & OFEREIRE,
MELIWEDO W SDTHY, RBRIMED
WCRAFERITVIEIER CME, EREXCTKED
SP,xBT\5, BEZOSPRRELCHEL T
PR EERHRTH 5.

SEFREH LB SPRAEBIIKE TS
BEIZEL Bohn'¥D D &R U Thol, oFE
i3 Lin'™®2% gel filtration ©110,000, Bohn'®%3
SDS polyacrylamide gel electrophoresis T
90,000& W\, Frx 0 K B SP, X SDS-polya-

“crylamide gel electrophorésis ©72,000C B
7-. SP, %87 7 =2 v THAEL, SDS-polya-
crylamide gel electrophoresis %17 % &, & F&E
#60,000, 40,0003 X ¢©’10,000, @ SECSTH

PR

1919

haEWO HELH A, 7FEEL TESP;-
v, SP,-g & & b IEEME, BlIEER EonT
BT 508855, FEA L Bohn'V%5 pl 4.15,
Lin'®»% major peak 3.9, minor peak 6.0, &~
D F§ B SP, D pl 133.8~4.550 & F T peak X
4.15CHof, 7 I /7 BOHOKR S Bohn'Vo
YO ELIFERLUTHOTC, SERBELSP,0Y
BAEMMEGERO®mE LIZIER L Th o,

SP,-y DFFEIC D\ ~TiL Sorenson et al. 2 D
&2 H b, radioimmunoassay T SP;-y I fll D
SP,-8, SP;-ay, SP;-a, & dose-response curve %3
E 5 LT B, 5 ic4[E DE-52 cellulose %
EBEOLTERSP-y ik, MIECEHEEIIS
neuraminidase & K& X &7 SP, L EBABEE
TLLE DT, TOSP-y 3EBEDED,
Misd L b 4o SPHRE b OREEHRT, EW
TIRMBIC S EEND S E B LT, F, i
O SP,EREE & LT SP-a®nih 55, Chid
BREKB T PBEICEL, 5 FE5400,000T5H
%, SPi-a O#HEFE rocket immunoelectro-
phoresis % %\ 1% crossed immunoelectrophor-
esis TFT 5 M, BRI SPy-y 11 IgG LR U A
A B e T T — RIS AR T ¥ s
W, RIS T SPy-a & SPi-y 431 CERIREY
WCHRETE T 5210 SPERIS %\ % SPHLR
EHE LT, ZhTEREERIE TSP -,
SP,-8, SPy-y, SP-B, & 4 BEO L OV EFHET %
ZEiieh, ST D SP-y DIEIRRBIAE 5 B
BB, WHEIRIC X A B LI Lo THKRETT5F
ETHSD,

AR ERFEHRIREC L DT, Fhe, KR

DEE B0 H AN S WE R, BUERGBERARES

CIRWTHRELL,

X R :

1. BllEE, SR1ER, FERMEHM, RKRRC, S
HIE, BEILUES, ZIUB—  RIA—gnost SPyic X
5B EEE SPEOKE L 2 ORKRBVER. E

kAR, 481689, 1981,

PR, SRIER, BIEE, MmEASL, @l
E£3B, BESRIE, BUB—  SEEENEROIE
IR R X KRB ORERSHNEECE T 2K
&, BPIAUEE, 591993, 1983, '

3. fREEJEH - Pregnancy Specific 8,-Glycoprotein

2,
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10,

11,

12,

13,

14,

15,

(SPOOREEBIBIT 5 B9, 5 2 . SP, 0¥
BL &L BERE SPy D ~ v R AN S5 B & OV Bk
BT B iRE. B, 58 1 963, 1982,

. HUE—E8, FELES, WNEMTE, EHREE, Do

B8], FEHS, RIRE, SREE, SUE—:
i 9% ¥ & 8 SP, (8,-SP,-glycoprotein) @
Radioimmunoassay = B5-3 % ZSf R PR OB 2.
BWN2WEE, 56945, 1979,

FFES, GERERTF, WOtEE, —H# %, #2U
f— | EIRIE & X R SP, (8,-SP,-glyco-
protein), SP;(a,-AP-glycoprotein)¥ X 08 HPL
DER & IRBEBREIC BT 5058, BEREE, 29
593, 1977.

. BEZERIE | B-SP;-glycoprotein (SP) B3 % %

BERY, ERERAYBFSE. 28 24R. B.-SP,-glycoprotein
(SP,) DoEkEs, =FEZ, 2474, 1980,
RARRC, BWES, FREM, BIEE, 48
BF, ESERE, ZIUB— FEAEZEESPO
Enzymeimmunoassay ¥k & 559, HERE,
34 :52, 1982,

HEZ | [LA-systemJIcoWT, FHERE, 10:
130, 1983,
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