Expression of Human Placental Alkaline
Phosphatase in Gastric and Colorectal Cancers :
An Immunohistochemical Study Using
Monoclonal Antibody
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BIRKENATFRFAAREREE (EME | BRATHID)
® 4 B Z
(T 143 HISHE )

B -RBECBI2ErHBEBAE7LAY 74 R 7 75 —¥ (placental alkaline phosphatase,
PLAP) ORBIZDOWTHLNMZTEEHNT, N 7Y F—<&KE2HAWT, PLAP Ui+ 287 0—
vHUERREFE L. PLAP O A KRIGT 2 4 BEOBFERHE (A10 (10), AL0 (50), A10 (64), All
94) EFF - NBB-BRBD3IDDTNAV 7+ RAT7 78 —ET A VA LIRZIIRIET 5 2EHE (G6
(20), G8 (57)) o4 BRIFIEMNBONT:. BREBOT7TA VI A 7%, 186G, x type THD, £BHOZh
i, 1gM, x type Thot. THODHEI -V HEDIE F—7THOTHhLXRTIA R THDILEEL
50728, PLAP OEMALICNL CEERr 52 2h -7, BRES 7 o —»HE AL0 (10) 2B
T, BE1076), KEBR35HIDFMME % £k 2RIz, ABC 51z £ 0, PLAP 0 ®S@bsrmt
T o7:. PLAP OBMEIE, KIBRETI1% (4/35), BRETIZ23% (25/107) TH D, BREOFREBERZ
Bz, ALIERE46% (6/13), BAEBERBE39% (7/18), T LRIEIRIREISY% (4/27), ESHE
HERIE15% (5/33), BARIRME38Y% (3/8), AIBRMINRE 0 % (0/8) L EBALETEVCBERETD .
—7, BRE, BLEGER, SEBEERCE, BorrfarzRooshikhr o7k, UEORE®
5, PLAP R BROEMEBICHEAL LT, BLEOETE, EEEH0BL DLEL NS,
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EMRBHMT ALY 7+ X7 75—+ (placental ENTn3.

alkaline phosphatase, PLAP) @~ —»—L LT
FHENB X5tk -0k, 19684 1 Fishman
sz kD MEREOMmMERIC PLAP 2H L, 3l
BROMSER T L BIBE PLAP OFET 3 2 &
BREINTHSTHE. Lk, KERIRRHZE
T4V FAL D=2 LTHHTE L OFFFELIR &
1, oncodevelopmental gene expression M EH &£ L
TExONBE o7, 2L T, JIRECHEEE
DECHARBATAZ L L0, BRMCEEICRAR
PRRBHFEH CEE ~— 5 — = L COHE B TE

HLEBERORBEN B TCOBRXEEIZ L2
PLAP ORBRIIEA T, ZOBENEHFEIZ Lk
NT&7:° —7, BHEOB EELET BROAE
RETHLVLL VI Z L, 2R DLIETL DiERM
NTERY, SLEBHEROZVELEIATHE. —HIC
BERMELE I LB, 7oaY 742
7 7 ¥ — <+ (alkaline phosphatase, ALP) {EHD & <
HBZEDPHMSNTWED, ZOIEWRIENMEET LA
U7 xA7 7% —<% (intestinal alkaline phoshpata-
se, IAP) ok L, B EE{EEDELIZHE L onco-

Abbreviations : ABC, avidin-biotin-peroxidase ; ALP, alkaline phosphatase: BSA, bovine
serum albumin; (DNA, complementary deoxyribonucleic acid; CEA, carcinoembryonic
antigen; DMEM, Dulbecco’s modified Eagle medium; EIA, enzyme immunoassay :
ELISA, enzyme-linked immunosorbent assay ; HAT, hypoxanthine-aminopterin-thymidine ;
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developmental gene expression 2 & D ALP DOE
SR D, PLAP 2 Y OEMET 4 V¥ A 2 DFEIR,
LT B enEESNSE. L, TO&D &
wwxtL T, PLAPiziEH LT S NI ERIKE
w®roE s i Miki 52°DL DB HBEDAT, RE
BB IR ERRC R SN T O —F A
AeBUTHESNARL. Zhid, KV 7 o —F LR
<ix, IAP L RERERIGEE T 54 PLAP HilkL
»EshT, PLAPDA RIS T 2 BERTKEERES
T rMAEETH- T it LB ERDbNS.

#zT, KFETE, PLAP OACRIET 2HES
By o ifkERSIL, ZofikERCT, B, &
B8 . EEEE BT REES LR £T R, H
{51 PLAP OERIZDVLTHS ML &
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1. PLAP 055

1. PLAP O#h

S ENLL 72, b b REEREE D ICEERR
ABBLTFCEEL, MERTERELL. W
% roORBEKCASEOLBREKENZ,
15,000rpm, 5 SAHIDOMEIC X DYEBLT-REY 2 —
iz, Moton 3D EHEIE, T/~ (FOehtisE
T, KF) £25% (V/V) EMUE. ZhicBEER
ERALE % (T - 728, 4°CTL2RFMOMBERITR -
7.2\ T6,000g. 4°C, 304> R o i ENE LRI T, 7
& —niz ki s hic RS S LR EE
UL 7.

2. MBAIE L 7 v b AL

e TH 2 PLAP OEIZE SV T, 56°C, 305
B IMBVLER % 1T\, RHBAMEMEERES €.
z0%, SBCTTERS R, ToBELL. —
15°CO&RETT, P v£40% (V/V) 2k BT
Wl b rEEBLEHNSMAT, 7L b 2FEET
feote. BEWT, 3,000g, 4°C, 2057 Tl D W AR LS
TEBsNESERLE. 2k, 2mM b= f (A
FUIAB LU x MEESESE % & 100.01M b RIE
MEETE (PHT.0) (b Y ABER) CEEs Y, ROA
F R BEEERC T, TaBELT.

3. ARy b S TT 4 —

Ul

Z M % DEAE-Sepharose Fast Flow Column
(Pharmacia, Uppusala, Sweden) % Fv>C0.0IM b Y
REFEWR EH7.0) T, 0M»50.3MF TOIEL S
FYDLADY =TS NRED, AT KRB
v b 777 4 —% TR0, BRERCEEESEL
BUNL7:. ZoOSE»+okER, &5, BRlKGk
rzu< 797 4 —%E (High Performance Liquid
Chromatography, HPLC) (Pharmacia) D ¥ A 7 4D
T, Mono-Q HR 5/5 Column (Pharmacia) % fW
<, DEAE-Sepharose Fast Flow O#%& &R Us#
T, A FvEfirue bS5 7 4 — R 2EBEDRLT
721>, PLAP % 5YEERESIL /2.

1. B, EBRRTPLAVIFRT 7E—H0

it

DTRETIHE L ERAL DG o RIERAERE NG
e, FATRELERAL DE S EREFRE
e HENc R VLT, NBEE (AP) B X UERERT
HEAFB7TLAY 7+ AT 7 ¥ — £ (unspecific
alkaline phosphatase, UAP) D8 #1774 o /2. itk
i3, EE e bIMBLEERVT, MERERLAT Y7
L DR ETR o,

M. PLAP #2 n— 0/l

1. TTANDRE

1% 680 M BALB/c ~ 7 RIS L 2 PLAP
200pg <o 2 B & IEEERAREL, T0 4
BRI, 7RSS —EEE LT, 200p g BEMEEL
7. #nd o 4 BEIC v A 2EHRL, BEMCEE
fEREE L, EEREEReER L.

2. fORaERG Y

SP-2/0-Agl4 = v A EBEEMAT L < 7 A BRI,
Bl ZIZ ¥ Ny 2ZE A — 7 L (Dulbecco’s
modified Eagle medium, DMEM) (Gibco Lab,
USA) 210% 7 v BsRM¥E (Gibco Lab.) iz TH#H
L. 1:50kETESL. 1.000rpm, 5 FHEED
%, FEEBREL, WEFEBRERE L. K0T,
0.05M ) >~ & # (phosphate buffered saline,
PBS) (pH7.2) L L1:50% K Y =F v 7)Y
2 — )\ (polyethylene glycol, PEG) 4,000 (Merck,
West Germany) (37°C{RiE) % 1ml iz, 2 2H®-
Qy LEET sz rw L DlaEE R R ok X0
%, ik e AR E O T EEERER, 25ml O

IAP, intestinal alkaline phosphatase ; MAb, monoclonal antibody ; PAGE, polyacrylamide
gel electrophoresis; PBS, phosphate-buffered saline; PEG, polyethylene glycol ; PLAP,
placental alkaline phosphatase ; SDS, sodium dodesyl sulfate; UAP, unspecific alkaline

phosphatase
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DMEM %Nz THE#BL, FAERIEZEVEL T
E#z PEG 4,000%x 7. b 5, hypoxanth-
ine-aminopterin-thymidine (HAT) 338 (ROt
T#) % 90ml 22 CTHbe i Ax 109,/
ml) %, 30MBBELL. —H, £#% 48D BALB/
cwUAL DR EEENICELE L, MRERL. 5 X
100 E2ERL, MEEFEHEECEMNL:. ZhE, 96
v VIEFEMBIEE 7L — b (Becton Dickinson,
New Jersey, U.SA) DD 2 N Z L2150 1 D043
L,37C, 5% CO 4 >Far—5 — o THELT
otz. 2 B, SR HAT BBEL 501 o0%
v VIZBIML, B, 2~3BJ L EFERE Y
Fleotz.

3. 04T F—< DR L RAFRE

967 = W E=—=NVT v 4 7L —F (Costar,
Cambridge, U.S.A)) 12, Ho5»UHFEE L 7- PLAP,
IAP, UAP #HiF & U TEMEL, &Y 2 v 8%
tECEZNAHAERIGE R T, BT 2 BRAE
HIE¥ (enzyme immunoassay, EIA) & TRILE % #l
EL7. WoT, RAFREZ L2 70— 72
DELTNATY P —<2BIRL T

4. BRLINATY F—vDEE

Z0%, BIRUL 70— 2IER247 = V1A 2
Fv— b (Becton Dickinson) 7 & TNZ 25ml fE#kEE
%7 9 A2 (Becton Dickinson) oL THEX &,
&5, Bo» U 7Y R¥ > (Aldrich Chemical,
USA) 2#EEEMICES L Twi: BALB/c v v A [
BRI, BRL7o—r2EAL, BESET, 10
BEKEAZEILZ. R»T, Z0OEAk%E Mono-Q
HR 5/5 Column 2B W CTHId & R L EEERDO T
T, OM»50.3METOEF NI VLDV =T 7
VI N EBAF T IO NS ST 4 — RT
2w, BEOEMSEE2ERL . HDBR 70—
i, WEERPEELL.

IV. EIA

1. UES v — b O

W87 1R (PLAP Ti35u g/ml, UAP &,
IAP Ci310u g/ml) 967 2 LE=Z— LT v & A 7
LV—1b (Costar) i = L2 L2 50u ] TO4EL .
4°C, 1265MIBEE L, 0.05% Tween 20 (EH(b% =
#) 2 &t00.05M PBS (pH7.4) T 3E#%&E L. K
WT, 1% v vym#ET7T VT E > (bovine serum
albumin, BSA) (Sigma, St.Louis, U.S.A.) £0.05%2
£+ bV o (RIEMZETE) £ 48 L720.05M PBS
PH7.4) 27 20T 212 150u] T24F L, 4°C, 1
WMEER, HRAFE T—20C THRELZ.

2. EIA OFIg

EIA fEfTRRICIE, 7V — M 2 FBICREL, 1 HkE
B, BELE (CRIK) 2V 21T ic50ul I8
HEL, 37C, 1MMREGse. 3EREE, K
O~V FF T —CPRERIABHE I 0T v
(Dako, Copenhagen, Denmark) %#0.5% BSA &%
L7:0.05M PBS (pH 7.4) iz X D 1,000/EFH (2
pg/ml) L7ztk, oA ZEiZ50ul 3083 EL, 37
°C, 1IRHRIGE . 8512, JHEEERE, <1t
FUS—YORGEETCHEA LY 72=2L P73
v (FOXMBETE) #0.1IM27 = 8 —0.2M PBS
(pH4.8) 12C Ilmg/ml &L, 512, 0.015% B8
AKEAELDZLIICHEARLLRIGEER Y, 200l o
DV NTEIXHEL, BRI TISMERE, 2M
KBS YT AR LD REEEILLEER. RVT,
EIA READER (Model FL307, R&f5, KR B
T, EHE 405nm I THRIFE L 7.

V. 414/ 78 vy bE (Western blot k%)

AT 77 IVBERIKkEEE KS-8000 SE B (= U VL
E¥, BR) #BVT, B8 L/ PLAP 2/ VB E
10% ® sodium dodesyl sulfate (SDS)-K) 7 2 Y L7
ERRZTFNICT 10V OEEF T CES KB 21T
B, 70T 2/ VT N—BF VT THkED
SNTBATERLZLEDT, “LERODELE. o
T, "W X 75 vEEEEHEE KS-8440 GMT &
(U VL) ZAGT, 35V OEBET TC0EMESE
L, RUTZZUYALTFTIRRZI TS Ao botkl
o — R fE (Schleicher & Schull, Dassel, West
Germany) ICERE L /2. BRAERER IR, 0%
BrEEIN= ol o—ABZ—KFEELT
3i PLAP HitABEE AL0 (10) (=7 AEARERHE
10,0002 FF) 2RKILa¥, FEOTIRAMB L L T
Mt Ry Y-S FH oY R 1gG Hii&
(Dako) ZKIG&€7:1%, 0.02%Y7 3 /x> FF
(Sigma) TS5 ARG 2T > TRBEES. &
72, 7IF7Zy 7 OBHFRIXMETE) 2LV EOY
gem Ltz

V1. %Eiasi{beasRt

1. WfREFE

SRIE, BERBE LT, BB, BEEe2
B, EBRLIFIOF 128 0OFHHE LB . &1z,
RUERB L LT, BRELH, {LESR0MDERYE S
VRAMYVwINA T Ty —OREEEGR. &5
I, BUERACSBRBCBZBEERAV:. Zns
210% RN =Y VEEIK (pH6.0) TEEHR, EX 7
Ly 7568 (FIEMEELIS) #AVLT, 62°CD/¢5 7 4
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CHEVEEEBICLID ST 7 4 YR (4 um) E{F
Bl 2, BEREAO—SEBETIX, BRCH
BEEFEVIR 2EBIL, DiBoRECFER L.

2. REERREE

YWHER 77 4 v, 0.3%BEBLXE- X5
J = LB EEL, NEELE F VS —YH
IEEFFRV, 0.05M b Y XEEWK (pH7.5) (2 T1053H
Zr2BEO®REEFTIICITR > LT, VECTA-
STAIN ABC # v b (Vector Labs, California,
USA) 2BEVWE7 T4 FrEdFrnt v 5 —
¥ A& complex
method, ABC method) iz T#EBE{TR 7. Tib
B, NEME~VvFFv 57 —EHIEER, YR CY<EE
mE#20/MRIGE 2%, 0.05MM Y RAEEK
(PH7.5) TS5AMILIC SETHRSTEEL, ERRE
Biitkek=L . ®ic, PLAP fiBEER A0
(10) (% EE10EREF) 2 4 CTLRBERIGS €7z,
FEfRic M TS HER, O F oY X 1gG v v i
HEE0AHRGEaE, ARCERL, 774 F s
FUEEETSAMRICE B, RS kEER, RE
Ele LT, 0.005%:88tAREEC0.02%Y 7 3/
RyFFLRFHEREE . iz, AV I—B
mELTARMFY ) CEFERL.

aviru—nLEBELT, Bro—HikoRbbiC
EE~ww R IgG 2V, B L7 PLAP iRk
4°C, 12BMORIZTRINE N BOE Y o— Y H
EERW.

3. REHEBREDHE

PLAP S/ RIS, YK LD BEEEALIC A
SNBRBOWHEICEY, EBAOINLEVLD: —,
BEBMOL/IRBREBLILONZ O +, EERD
1/3~2/31z @B s 5n 3B b D H, EEHD2/30 L
IZRERLLNDH O HEHEL, BB L.

(avidin-biotin-peroxidase

Table 1. Purification of placental alkaline phosphatase

R

VII. ALP oEHRIE & ALP BR#e"

—HOMB CRERE L BERREAOFTRELE T2
7o, ALP BEREBILENRERTZ o,

ALP BEE#EEIZDOWTIE, PLAP BTHEVETH 2
e, Hoh U OFBEETIN %, 65°CT 5 4Homn
BB EITR -1z, ZO®K, ZOPRE, BEicha
5 ALP BEREREK 2R TASMRIE S T
L7, ALP EREHKIE, Mason 5" DFKICHE
W, 7 h— AS-MX ) B (Sigma) 2mg # ¥ 2
FNURVAT 2R (FEMETE) 0.2mlICHERBL, &
512, 0.06M 7 /8> ¥4 — LEE ¥R (Sigma) (pH
9.7)9.8ml 2hlZx 7. 2L C, ERARKWC, Z0OEKK
Fast Blue BB (Sigma) 10mg ®¥#ii%, EH 5@
L7-BREBERLERICET.

Ftz, 4—30%RUTIZIALTIF Z5Vzv)
%)L (Pharmacia) EXUKEER D ALP BREEE, F
FO2DHEICHL TITRY, ALP EHOHIER, 7
LAVEZ A7 7K-F A 73— (FEMETE)
PRAWTITZ 2.

B it

I. PLAP m¥5%!

PLAP B8RRI B T2 REER1ITRT. 7%
= NVAEBOAT Y FEHBL T, RRERETIE,
HEME, 96,311KAU/mg T, RSERIZ148ME, |
NEIZI5% TH -7z

TORBBBIEE 4 -30% KV T IIUNALTER ST
Y x> 4N (Pharmacia) 2k 3 EK KB 2T
L, BEOpair ALP BREEREOEERIZE—ICK
Biah, REIEIX—BL Tz,

II. PLAP ¥ 0— DRI

1. PLAP B 7 u— > HiEDMHR

HHEEBSELHELT6REED N 7Y F—< 2 #R

Total volume  Total protein

Total activity Specific activity

Total Yield

Step purification
(ml) (mg) (KAU) (KAU/mg) (-fold) (%6)
Butanol extraction 920 23,400 1.52%10" 650 1 100
Heat denaturation 870 4,380 1.39%10 3,180 5 91
Acetone precipitation 300 654 3.96%10° 6,055 9 26
Chromatography on 370 274 2.58%x10° 9,416 14 17
DEAE-Sepharose
Fast Flow
Chromatography on 185 24.4 2.35%x10° 96.311 148 15

MonoQ HR5/5
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Liz. &2k, SHE LI DHEYWL 7 PLAP, IAP,
UAP © 38D ALP 7L — b ic@EtE{E L, B
RU76EEDHEY u—VHifk (4 7Y K-
#BHE) LORGYBEFREEEREYE (enzyme-linked
immunosorbent assay, ELISA) 2k D#REF5 3 &,
£20DERIRT I &<, PLAP XD ABRBCRG
THENL 7Y F—=ix Al0 (10), AL0 (50), Al0 (64),
AlL () D 4FEELEON, TR E2HBENS) L L
7. =, TRERT L, T RTOHFEICEE
Riss 5. 4 7Y F—<ix G6 (20), G8 (57) @ 2 f&¥F
BEsh, IhoEHEBH C) Bl 7,
MonoAb-EIA Kit (ZYMED Lab., San Francisco,
USA) 2FRALT, filko74V 54 7O % T
e, MERI, IgG x type, H£BEW IgM x
type THo7z.
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2. PLAP B 7 o—  HifkpisR ik

B 1z, 3FED ALP o+ 2 HEM r HBEHD 2
NENDEBREEFLACEEREGORRY T, &
AM3, IAP, UAP 3 RGE T, AR ICEIL
T PLAP RENCRIG®R L. —5, @i,
PLAP, IAP, UAP BTN b B REERL .

3. PLAP fiED ¥ b — 7Dk

PLAP DHIREZC — 7O MR EFH RS 2012,
PLAP R 7v— 1t %, B3 v El, V/,S—¥, MY
Ty ERBOCTEZOBETISAMALE £ L,
ELISA 3.2 &k W 20O RIGHE R RN T 2 & , &3IWR
TEIIT, BI VEBRY S—VYAETIE, 3
O—NVERIGOERRTZDL o7, Lo, FUF
SUAETIE, 2 e -V REAR TR EE 5
L, 2356, M7V rBEDERIIHY, RIGDE

Table 2. Reactivity on ELISA between 6 clones of monoclonal antibodies against

PLAP and types of alkaline phosphatases

. Isotype of
Type Hybridoma PLAP UAP IAP gammerglobulin

Al0 (10% 703 018 029
(50 695 1020 034

) (64 733 1033 1036 IgGy « type
All (98 821 037 039
G6 QD 738 502 533

© G8 GD 968 607 75 IgM « type

(S), Specific type; (C), Common type

Each value was determined by the absorbance at 405 nm.

A dosom (S)

it

=

Absorbance at 405 nm

h4
4

N

— e
20212 202 2f 2 2l 2t g 2R ou K

Fig. 1.

Dilution of MADb (fold}

Absorbance at 405 nm

Aosam

(©

s

\,

=

2020 2120 20 28 26 21 20 2' 292" 2727 2" 2° Dilution of MAb (fold)

Effect on serial dilutions of MAbs against PLAP (culture supernatant) to each

of three ALP isoenzymes (PLAP 5x g/m! (@), IAP 104 g/ml (O), UAP 104 g/ml

(m)’

(S), Specific type of MAbs (A10, All) against PLAP only reacted with PLAP.

(©),

Common type of MAbs (G6,G8) against PLAP reacted equally with PLAP, IAP, and

UAP.
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TERLE. COBMEED, RGOTRATIE, <
TIALRTHBEELNI:.

4. PLAP By u—>Hithick 3 ALP EMFLOHE
EHER
AiEsEE L ICN T 2 LT RS BN
T, —EOHEENL TEL OBEICRS L5
EEinz, 4°C, 4BHRIGE €% T PLAP &
R LTz os, WIITUEE CEEAMR, BRELRE
el Tz (M2). 202 kb, EEPLCHT 3
f#ETERwEEL N,

5. 44770y ik (Western blot ¥5)
SDS-polyacrylamide gel electrophoresis (PAGE)
(10%) = & 2 BRKkE®D Western Blot T,
PLAP Oof8HfFIE (R3), EARBTHTFEN
65,0008 — s FIZkBIZa N TB Y, PLAP ORRE
RFAC & 2BERAEREF L —BLL. Z0&I%
FEww Ty, PLAP T 28 70—k THSL 2
CHERE N

. Bl bEaRe

1. 8974 YHIRCB1T5 PLAP HiE O # &4
1ZonT

SRR O FREERYIE T ALP OBREGEER

(NYX), AuAoy 41V

00

100 (}‘L)
PLAP MAbs

Fig. 2. Dose effect of four MAbs (A10 (@), All
(), G6 (@), G8 (1)) against PLAP (culture
supernatant) on the enzymatic activity of
PLAP. Four MAbs against PLAP had no
effect on the enzymatic activity of PLAP.
These were not MAbs against the activity
center of PLAP.

M

#2E, B4 (A) BromRT <, BBREESR
HEORBERCH s hiz. BRI, SRR
B85 7 4 YR TH, PLAP B &5k A10 (10) T
GEREERTZIE, M5 A B ERTIEL,
Bz, BRERBRBESIAEO FERERCE < Hiic g
BINTVLLOREEIN:. LDl Ldd, 5
74 VIR BWTY PLAP HIFRESHREI AL TL
2o LoEREaNS. E5, BEIEMICBL TS
57 4 VYR L FREAS TR 2 ERCBE L, fE
CRELET 2, @AY -V PREFRITEEAY
EnEHenhol. IheDZr kD, BTk

Fig.3. Western blotting of purified PLAP.
Purified PLAP was run on 109% SDS polyacr-
ylamide gel after reduction and heating in
SDS. PLAP antigens separated by PAGE
were transferred to nitrocellulose sheets. And
they were reacted with MAb (A10 (10)
against PLAP for EIA (Lane A) or with
amido black for protein staining (Lane B),
respectively. The same single band was
recognized by both EIA and protein staining
(M.W.65,000). Standard proteins were treated
in the sama manner as PLAP (Lane C). The
Molecule mass markers of standard proteins
and that of PLAP are indicated to the right
of the sheet.




B« KIE@Bi817 3 PLAP 0%

FHBENRETR N2 7 4 VIR 2V TR 572,
e, arho—nidid, £<REEEDRM0.
2. EHESRER ‘
BERCORMB/ Y — IR OMILE & {8 5
Wl EN D hH® 3 cytoplasmic type Th 3
BEBE L, FRelftasnthot. £/, EH
a8 B D T M LI Y B A A P T AR % & o FR e
ik, ElREahgrok. REGEEICIOWLTIE,
M6 (A) B) WRL oMb BB EROEBE » R+
ERRETIE, BEBOEIZEESREEINLD
bhoteh, %HiE, B7 (A) B RFET LI, 1B
HEBO—MOBIERCRE A NIEENEh o7, &
72, REOFEEIZOWTIR, BHRELSECE— S
BENBFBIE LA ETHo 7208, —8icid, Mag
I H AT B W BREE P T U 72 B D B R 5334 < B
fmandnb® % apical type b A SN (1 7(C)).

(A)

Fig. 4. ALP enzymatic staining of fresh frozen section of placenta after heat treatment (65°C,
5min). Heat-stable ALP enzyme molucules were located in the plasma membrane of
syncytial trophoblasts in placenta.
(A) (X40). (B) High power view of the area in Fig. 4A. (X200)
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Table 3. Reactive change of ELISA after

antigenic treatment of PLAP

Treatment ELISA
Control . 748
5 mM .768
10 mM .995
Nalo, 20 mM 766
40 mM 713
312 units .750
625 units .760
Lipase 1,250 units .746
2,500 units .736
5,000 units .730
125 u g; ml .266
. 250 pg/ml .240
Trypsin 500 # g/ml 195
1,000 xg/ml .190

Each value was determined by the ab-

sorbance at 405 nm.

(B)
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F7-, BEERSMIC L RESAS N, RERELRE
DREHEETH 7.

. EREoRE/ Y — Vi3, BREERC, B
WM oMiE L MBI R E & b cytoplasmic
type THD, Bz sk olz. LoL, RED
Bz onTask, MESESREEINLD, B
T L RO SR & R s kDR REE
nafEmss s>z, Lal, TR ORI
gmahnmotz (M8 (A (B), E9 (A) (B).

3. REMGTR PLAP RRME

1) FEMEEEMAE

156100 BRRE A, 2080 ERNBRE, 5L UE
SEEOIEEIEEEZ T, wThicd PLAP OH
shnRAaREEDShiihoTz.

2) BREER

(A)

i

EE1078Ic 813 32 PLAP ORBEEIZOVT, K
EESBMAE, WL, BLERTIEL, —#
2, REEESHe e ABCREZ ORI T
7. BEAGOBMRIZB% TH o2, LERS
(papillary adenocarcinoma, pap): 46%, ®{bRE
JRERfE (well differentiated tubular adenocarcinom-
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Fig.5. Immunostaining of placental section embedded in paraffin by MAb Al0 (10) against

PLAP.

Nuclei were counterstained with hematoxylin.

PLAP appeared clearly in the plasma

membrane of syncytial trophoblasts in placenta as same as in Fig. 4.

(A) X 40.

(B) High power view of the area in Fig. 5A. (X200)
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Fig.6. Immunostaining of gastric cancer (tub, by MAb A10 (10) against PLAP. Nuclei were

counterstained with hematoxylin.

(A) Almost all cancer cells were stained. However, the non-cancerous region in the lower
portion of thr photogragh was free of staining. (X40)

(B) High power view of the area in Fig. 6A. (X200)

The cell membrane and cytoplasm of the gastric cancer were clearly stained except for the
nuclei. However, the interstitial tissue adjacent to cancer cells was free of staining.
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Fig.7. Immunostaining of gastric cancers by
MADb A10 (10) against PLAP. Nuclei were
counterstained with hematoxylin.

(A) The cytoplasm-stained cancer cells (por)
were scattered sparsely. However, the inter-
stitial tissue adjacent to cancer cells was free
of staining. (X200)

(B) Another case of gastric cancer (por) also
showed that the cytoplasm-stained cancer
cells were scattered sparsely. (X200)

(C) This case of gastric cancer (tub,) showed
that the luminal surface of grandular neoplas-
tic epithelium was stained more strongly than
the cytoplasm of cancer cells. (X200) (por.
poorly differentiated tubular adenocarcinoma;
tub,, moderataly differentiared tubular adeno-
carcinoma).
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Fig.8. Immunostaining of colon cancer (M/D) by MAb Al0 (10) against PLAP. Nuclei were

counterstained with hematoxylin.

(A) The benign tissue adjacent to the cancerous lesion was free of staining. (X40)

(B) High power view of the arae in Fig.8A. (X200)

The cell membrane and cytoplasm of the colon cancer were clearly stained except for the
nuclei. Especially, luminal surface of grandular neoplastic epithelium and secretory substance

in the lumen were strongly stained.

(M/D, moderately differentiated adenocarconoma)
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(A) (B)

Fig:9. Immunostaining of another colon cancer (M/D) by MAb Al0 (10) against PLAP.
Luminal surface of grandular neoplastic epithelium and secretory substance in the lumen were
stained more strongly than the cytoplasm of colon cancer cells. Nuclei were counterstained
with hematoxylin.

(A) %200
(B) High power view of the area in Fig 9A. (x400)
(M/D, moderately differentiated adenocarconoma)

Table 4. Prevalence of PLAP in each pathological type of gastric cancers with
immunohistochemical staining

Negative Positive
Histology No. Incidence
- + H# #

pap 13 7 4 1 1 6/13 (46%)
tub 1 18 11 5 2 0 7/18  (39%)
tub 2 27 23 2 1 1 4/27 (15%)
por 33 28 5 0 0 5/33  (15%)
muc 8 5 2 1 0 3/ 8 (38%)
sig 8 8 0 0 0 0/ 8 (0%
Total 107 82 18 5 2 25/107 (23%)

+, <1/3; #, 1/3< <2/3; 1, 2/3<

(pap, papillary adenocarcinoma ; tub 1, well differentiated tubular adenocarcinoma ;

tub 2, moderately differentiated tublar adenocarcinoma; por, poorly differentiated
adenocarcinoma ; muc, mucinous adenocarcinoma ; sig, signet-ring cell carcinoma) .
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Table 5. Prevalence of PLAP in colorectal cancers with immunohistochemical

staining
Negative Positive
Histology No. Incidence
- 4+ H#
Colon ca. 22 20 0 0 2/22 (9%)
Rectal ca. 13 11 0 0 2/13  (15%)
Total 35 31 0 0 4/35 (11%)

+, <1/3; #, 1/3< <2/3; #2/3<
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Expression of Human Placental Alkaline Phosphatase in Gastric and Colorectal
Cancers: An Immunohistochemical Study Using Monoclonal Antibody Hiroyuki
Watanabe, Department of Internal Medicine, Cancer Research Institute, School of
Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med. Soc., 98, 507—523 (1989)

Key words placental alkaline phosphatase, monoclonal antibody, immunohistochemis-
try, gastric cancer, colorectal cancer

Abstract

The present study was undertaken to elucidate the experssion of human placental
alkaline phosphatase in gastric and colorectal cancers. The monoclonal antibodies (Mab)
against human placental alkaline phosphatase (PLAP) were developed using the hybridoma
technique. Four specific types (A10 (10), Al0 (50), Al0 (64), and All (94)), which
reacted only with PLAP and two common types (G6 (20) and G8 (57)) which reacted
equally with isozymes of alkaline phosphatase (liver, intestine, and placenta), were
obtained. The isotype of all specific types was IgG,, « type and that of common types
was IgM, & type. The epitope of PLAP was regarded as a peptide. Neither of these had
effect on the activity center of PLAP. Using the specific type of Mab (Al10 (10)), the
immunohistochemical expression of PLAP was examined mainly with surgical materials of
gastric cancer (107 cases) and colorectal cancer (35 cases) using the avidin-biotin-peroxid-
ase complex (ABC) technique. The incidence of PLAP positivity was 11% (4/35) in
colorectal cancer, 23% (25/107) in gastric cancer; histologically, 46% (6/13) in papillary
adenocarcinoma, 39% (7/18) in well differentiated tubular adenocarcinoma, 15% (4/27) in
moderately differentiated tubular adenocarcinoma, 15% (5/33) in poorly differentiated
adenocarcinoma, and 0% (0/8) in signet-ring cell carcinoma. Highly differentiated types
of gastric cancer had high PLAP positivity. On the other hand, gastric adenoma,
intestinal metaplasia, and non-cancerous tissues adjacent to cancerous lesions were free of
staining. These results indicate that PLAP is apt to occur in well differentiated grades of
gastric cancer and that it is highly specific for cancer.



