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(R #)

T T 2 2 m—F vl CEA JLiED
12-O-Tetradecanoylphorbol-13-Acetate {Z X %

CEA PEA: BB Ml i~ D S BRI D\ T
W &'

BE MAEMHEREC X - TERSHHGERIAL 2 EEOBE L IEHRO R, BEHEPE L EBHEOR-
REBRRICEET I LiIcd 50, Pk LA T 2B FUREzmTsZ Lick Y, HAOHE
EBHMMSEAT S 2 L B8E L b D, A% T, CEA BEAMED QGS6 Hifa% 12-O-tetradecanoylphorbol-
13-acetate (TPA) iz & V HLEET 5 &, ~ v AHKOBKERT / 7 v —F 130 CEA HikD B ER M
HERGWIRT 5 Z L &R L7z, TPA (T X 5 FUAEREERIT LR RIC X D E(LL, 24 Rl CR\ICE
L, #OBEBIAET Lz, E7z, ZO%EIE TPA BEIC X > THLE(LL, 2~50 ng/m/ 3 THREICEL
BENPZAID DELS THELS TH#ERBRIRSNEr -7 kb, EEMROKAMLEL 13U 5

ko EEMmE~DEE L LS ETHATH Y,

B LEFRLIE.

L EC®IC

SR X > TER S h ik e R L7
S D BWT & RO RENE, AZRPUE L ES oRE
P (EHREPUR & ARG 23 6 B A
WKHiAT2Z Li2dH 50D, 5% T OBKFA
D7 OWFFEIZ BT, JESE R EGR  fE 5
RPUR L HREoBmWHERORRRE L EIED Hh
T&k. LrLans, fikogftke, —io
S & PRI+ 2 PN Tl <, 2
KRIBFAICBNTIE, 9 Te-t +IFET LT
3 v (HSA) |z & % subtraction #, Emission Com-
puted Tomography (ECT) o f]fH, £/ 7 v —F
N E O—E (Fabz, Fav) # V519, &
Vi, F2HEE R 2 ) OO ERN A B E
" MK E LR

(FAE R —EID)
Zfr 614481 H
Bzt 6146 H 16 B
BIREERY: - EETHEREH 3-1-1 (S 812)

FUNKZF B SRR
%k H OE A

OWTIHIBMEIER O BEifg2EREL M ES ¥ 5 2Rt

BliCEEAMER & 5580 L Tl ok & 3
HEEBER, ERL VERCHERL Tw R B
& Y BRI IERITER & 1 - T O ERINL T R
L ERY R EOTIRBENBRES LTS,

—7, EHOTRRIOERE, F74b bkl
BT 2 EHEMRONEMEZ, ZoHEALED TH
WMYoZ itk >Th, FEOEEBMMESHEK
THZLEREXLNRS. LL, TOBENLD
IEX W E DI, LkdioT, APFET
BRHCHRE CBEL T, BRI ORI L 55
JREBR SRR AEE R Y, OWTREEERO
EG2ZEREErmESE Y 2hErERINT 2L
*EHL L.

FRL LT, #lxofMaohirttefms s
T EHBH B I SR TW S 12-O-tetradecanoylph-
orbol-13-acetate (TPA)12:13 % Fv 7z, TPA |33
WO7nE—4—ThY, ELICEKFATSZ
LETERVY, MECHKEEET 2L NS
23792 interferon? 1T, HSFEI/NELE
EMNE L, BB CIBEYLEELLA, &
BFEICBWTER L.
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(0.25 M Phosphate buffer (pH 7.5) 10 wl
131]-Aq. solution 3 ul
Antibody (1 mg/m/D) 10 wl
Chloramine-T (2.5 mg/m/V) 20 ul

| Stirring 2 min. at room temperature

Na2S205 solution (1.2 mg/m/V) 100 ul

i

KI (2 mg/m/?) 1 m/

4y

Sephadex G-50 column

1)

Eluate

1) 0.25 M Phosphate buffer (pH 7.5)
2) 0.05 M Phosphate buffer (pH 7.5)

Fig. 1 Labeling procedure of the antibody with 1311
by chloramine-T method.

II. E8H#H

1. RRIEFMR

CEA #EAMD QG56 #ifa (v b AtifE & ¥ L5
FHEXR) 2. Mg o R, Mg <104
8/ ml % &t ¥ iE R, 109 FCS (Gibson $) fin
Eagle 5t MEM (H /&), @ 2ml 2 %, H&
3.5cm 75 2 F v 7 v — L (Falcon # Tissue
Culture Dish No. 3001) 23 L, CO2 £ v ¥ =
R—4%— (37°C, 5% CO2) N TfT»7. =2}
w— )L & LT, CEA FEpEAMED Hela #ifa %
BV, HE3E 12 i3 109 FCS i Fio % H1 (Gibson
) #EHA L.

2. #H CEA #ifF

b b KBTS L R L 2 CEA % g
FeLtEonrk~y2$5{CEA €/ /7 n—+ 1
Pifk 28A1 (LUFHUE & B 3) (ALl K E AR
F— AL AE TG Z80R R 2 v,

. X8 K&

1. [EFEHAIRD CEA FE4 DT L IE 5 ARt
JHIZRIET TPA OFE
sk o CEA REZ RO CEA JIlEHR *
vy (FAFTRy P CEA- VY 7%y +™) %
BAWTHIE L. TPA OHIERTEIC (T + 5
RFARZ 0, WIS B8 10 ng/ml

23 % 10 2 (1986)

TPA (Sigma ft}) # iz THE L, ik & TPA
FRALEED control Ff & Mg L7z, M, 5845 T
% CMF iz 2m/ T2[EI%EHEL, 2m/ DY 7
VIRTRIEL Ty r—L X D RIBEL, 2o 1ml
THH B %k % 3l & (Coulter Electronics ! Coulter
Counter®) L7-. ZEBZ duplicate TfT > 7z.

2. 3— FEBRILG

D) ko 3 — R

ywF 3y THIZHE L T (Fig. 1) Nal3ll (G5—
FIATA Y b= THEFSRIEE) 2 A v TR
E{T-17z.

2) Pifko a3 — FEH OB

3 — FgEfoBE ci o mtiks:, &Es
e h757 40— (Y BTN ICTER 9092
2)—N) LIz R¥ v =7 (Aloka # Thin-
Layer Chromatogram Scanner) # 1T\, K5t
3 — ROk~

3) bR o HURTEE O R

3 — PR o cE o EHikE AT,
v — XFEFEGUARE 2 F B L 72 radioimmunoassay
(RIA) iz & v, CEA o3+ 2 itk o HLikis
xRz, & CEA JREZ L oRUiEE (B) 70
B 0ng/ml T3 3 2 HEHTENE (Bo) 2L 5l v 72
net cpm %, MHUFHEME (T) THR L TR dh#R 2
fERR L THRAT L7z, CEA fRiEifi & CEA Hifk v —
REHRFy (XA F Ay P CEA- )7
¥y ™) Db oE MV, duplicate {2 THIE L 7-.
BERETIR* v MRS OHIEICHEC 2. EBRE
2 [T o7z,

4) BRI O PUATE M O BRI TEME O R

BERUAR OHUAREEORERR & Rk C RIA &
BnT, 37°C i 8 1) ahfiGEHEoLEMEE 0~
SHEIRb > THR. 73— FE#ROBRETH
SR L202um DI YVKET 7 4 L H—
(Millex-GS) W TERE L 72 1%, B L7z~<=
VY UL T AVRIRTEL, & HERIC RIA JIIE
FREMRL, (B—Bo)/T 0 HELH * B {R 3K
(coefficient variance) # sk T N7z, FEEIZ
duplicate D HIE T 2 BT - 7-.
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Fig. 2 Growth curves of QG56 cells (O, O) and

CEA concentrations (@®). Cells were incubated
for a given period indicated in modified Eagle’s
medium (MEM) containing 109 heat-inacti-
vated fetal calf serum with (0O) or without
(O) 10 ng/m/ of TPA. Each data point was
obtained from duplicate samples.

3. REMEOERE DRROBRET
D) = v (80) oEFME~ O % 7F o

2N
S0

BN & 2 RERHAL & B T 2 [EIgEs L,
0.2 uCi @ 131~ % & e 109 FCS hnizih 2 ml %
Mz, 0~24p:RiKEE L 7o, R TH% CMF &
T2l 2ml oY PR THLEE L THI
Mzoy—Lv XY HBEL, =0 1ml THiEEE
(CPM) %, 7Yoo 0.5m/ THiEEK % Al E
L, REgHAE~ B oBfFEE T~z ERiT
triplicate T2 [T - 7z.

2)  HEEEWER] & ORAR

I & 2 REgE MG A KRR T 2 BIEd L 72
%, EEbiE 0.2uCi % & e 10% FCS finszih
2ml Nz, O~T2FHIRGE L7c. BERIET A,

FU LB L THIME e — L X Y HIBEL 72,

21T, CPM L& e L, MEgHiE ~ o
TR OER 2 H X 72, EBRZ triplicate ¢/
< &b 3E (R 6 ) 1T - 7c.

3) EHE oG L OB

WIFHINC & % AL & B3R © 2 EIgE L e

1317-Ah
131]-
| e
t 1
origin front

Fig. 3 Thin-layer radiochromatogram. The peak frac-
tion from Sephadex G-50 chromatography of
eluate (Fig. 1) was used as the source.

#%, HEREHIAK 0.0002~1 uCi % & t 10% FCS
B 2 ml Nz, 24REMHIER L7z, HERK T,
FY PV UL THIMEE Yy — L X Y KIEEL 2.
Z1 T, CPM Lz W& L, EHHiE~o
BEEROHEE A2~ 72, EBZ triplicate T 1
[BfT -7z,

4) HeLa Hifg~ OE#biik 0 LR

R & 5 Hela ffg % 3% % T 2 [ g i
L7ctt, HE#iE 0.2 uCi % 2 e 109 FCS ks
Hi2ml 2Nz, O~24RFfBEE L. HEHKT
%, MY FUUMELTHIE Yy — L & DRI
L. LT, CPM L fa%k % ME L, HeLa f
Mo~ DR DR 2 i~ 7. EBZ triplicate
T2@ETo72.

4. TPA [Tk 2 IEHMBFEOEBERICKRIF T

oE

1) JEg & TPA L DGR & O BER

HOTEHC & B B, 20 ng/20 ul » TPA
BNz, O~T2RERNEEE L2k, EEMMEE SR
T2 EEeE L. 20, 0.2 uCi OE#Y A%
&t 10% FCS Ak 2 ml 2z, 24085 %
L. B, Mz vy 7’y UL CHifa R
vry—LEV&EEL. 7 LT, CPM Liifask
FREL, TPA I X %R »MER iR o &
BRI~ OEBCRETHELRIT L. ERIT
triplicate T2 < ¢ b 2R (FFE 4 ) To72.
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23 % 10 £ (1986)
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Fig. 4 Calibration curve. The calibration curves were made after the nonspecific counts
(Bo) were subtracted. Points are means of duplicate determinations.
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Fig. 5 Time course of the radioactivity of QGS56 cells incubated with the medium con-
taining 1311~ (W) or 131l-labeled monoclonal anti-CEA antibody (Ab) (@).
The results are the mean+SD of 2 (H) or 3 (@) different experiments.

2) TPA & oRf%

HETERIC B 2 FEEMAaIC, 0.2~100 ng/20 ul o
TPA &%, 24B5[KG#E L 72, BEEMEAE
FMTT 2EIBEE L, RPN % TR HER
L7z, 2o, #HlgE b)) 7y a8L Tt CPM
AR R BIE L, TPA BEESERIUE O E %
M~ DEFICRITTEEBICO WTHRLE. E
B3 triplicate T/ < L b 3 (BE 68D 17
7-.

IV. XRER

1. [EHHERRD CEA EEORSRE L EH MR
JEIZRIES TPA DORE

B o CEA REE 3, BB TR
FRA (0.01 ng/ml) AT T - 72 A% KRB 72 H8 0
NR oK, EEMBICX 5 CEA EANHRS L
7-. %7-, control & TPA THLE L-H L D
MEEICER R oA, HERERICE T L o7
(Fig. 2).
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1 1 1
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0.0002 0.003
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Fig. 6 Effect of 131I-labeled Ab dose on radioactivity of QG56 cells. The results are the

the means of triplicate determinations.

Table 1 Stability of 131I-labeled antibody

CEA (B—Bo)/T (%)

(ng/m/) Mean S.D. C.V. (%)
| 0.14 0.04 29.1
2 0.21 0.04 16.6
5 0.60 0.04 6.4
20 2.13 0.19 9.0
100 9.25 0.60 6.5
500 25.04 139 5.6

C.V.=Coeflicient variance.

2. 3A— FEHERG

1) Hifko a — FEgE# oG

I — FE#oBRTE oA EIEE, BEs
v VNS5 7 —ICTRERBELEER Xy =0 )
ATV, HEHET — FoNmEFAR2, HEE
YD Ky (FH82%) 3 ERIEOIN 2 H -
7= (Fig. 3).

2) IR OPUERE ORE

3 — NEZEoBEE cE o AR & CEA T
g LTHWZ RIA i X VB b h i
#1213, CEA BEEMN 1~500ng/ml 0 i THE
HRERENR > h, Bl CEA 0 RE
WHFELT CEA LEATIZ LAERILE
(Fig. 4).

3) EEILE O FATEME ORI EME O RRES

37°C iz BT 2HUEIEE D O~ 5 MK EE &
Table 1 (2773, ZEBfR¥UL 5.6~29.19% T, CEA
BEMEWNZEEBII RS L3 HASRA LN,
3. ERNEOEB~ OEMOR

1) = v # (BU0) ofEME~ O FF O

BES

0 ~24psfliz 313 3 fEF ML 108 @72 Y DK
BRE, BEHREEDO0IYGLUTT, 18- A&
BEAEELAEWT & 2SR S h - (Fig. 5).

2) REEERER & OB

TR O RS M ~ D SRR 3 B O IR
LlblicAaBicHR L, 24BRR1% X 0 3 EFHER
BE L 72 - 72 (Fig. 5).

3) EHpiEoRLE L OBR

EHGR o EFHME~ O£, FEbiko
BEiCHAILTHIM L, #E& 0.0002~1 1Ci
OHFPAAN T, 1ZEEMBHRIA SN (Fig. 6).
4) HeLa g~ DEHH A& 0 HE R

0 ~24p§[lic 1) % Hela i 108 fE 72 b @
MR, BEHRRED 0290 AT T, ZiMlHiEk
23 CEA FEpEAM: D HeLa fIfa~ZEHE LA WE
LR S M.

4. TPA [k ZiBHMIAGOEFER(C RIZ T

2

1) JE# L TPA L o3k & OREfR
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Fig. 7 Time course of the effect of TPA treatment of QG56 cells on uptake of 13!]-labeled
Ab. Results are expressed as the percentage of radioactivity found in QG56 cells
treated with TPA compared with those without TPA. The results are the mean -
SD of at least 2 different experiments. ¢ : Statistically significant differences
existed between the points at 24 and 0 hr (p <0.05).

140
130
12

(9]

Radioactivity in cells
8
1

60 L=+ 1 1

gt

0 0.2 1

2 5
TPA (ng/ml)

10 20 50 100

Fig. 8 Effect of treatment of QGS56 cells with various concentrations of TPA on uptake
of 131]-labeled Ab. Results are expressed as the percentage of radioactivity found
in QG56 cells treated with TPA compared with those without TPA. The results are
the mean+4-SD of at least 3 different experiments. ¥ : Statistically significant differ-
ences existed between the points at 2, 5, 10, 20, 50 and 0 ng/m!/ (p<0.05).

ETR O RS~ 0 £ 7 13, TPA L0
RS o JEIE AR, (1004+3.0%) Iz b~ T TPA 4L3E
24RO AR (116.74£9.4%) TRARICHK
L (p<0.05), zh Xy REFMTIREBICIET L
7= (Fig. 7).

2) TPA EEE L 0%

Bk O ESE MR~ 0 £ ] 13, TPA ELH

DRI (100:6.9%) & o~ TPA B 23 2, 5, 10,
20, 50 ng/m! O (£ H Fh 115475, 113.4+
7.8, 115.74+6.1, 118.2+8.5, 113.6:-3.9%) TIIH
FIZHARL (p<0.05), = OEEFKEAN TI1EI1EFE
FRRENRR SR, = h X D EEEE (100 ng/ml)
TiE, ERpEoBEREERCHERIR AL, -
7= (Fig. 8).
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V. & %

CEA %, 19654, Gold 519z X - T K
M oo h R T, BH~—»—0—>
E LT, * oM iEEORIEBRKMICIEEICE
HMEhTws., o CEA ic, BioHEERM LT
FRIERELBLLZNEINE, BBEROHD LT
HTEH BN, BE BREMES ATV
CEA 7, ERRMAREERICE ST vz v
CTLEBLNTHDY. L Ladrs, FHEOE
PERE R E ME I mRICHBR T 2 729, it CEA
R X > TEHR s h ik 2 FIA
LSO Sk X OBIICHIF cE 5 L 1
BrEh, oML S CICERAZE ED &
RTERVY, ZhboffEnFEs B, X

DEWRRMYE L B0 b 3RO TH o 7.

RO, £/ 7 —F ko HBE2IC X
VfgREns Lo LIS hTWS., L, B
FitEiCBLTIRE, 7 v —F AHiER % o frag-
ment (Favy2 Fav) ZFHWT L, WMETES L0
WEEEBLRTWARENWD,

=2 TAE, iR -HiEREO—FH 0BEETH
BYUROFIZ B & [F ¥, TPA M CRESHAL O
RMEOHERZ 5D, ofRE LTHifke ofl
FiE o RBEBE LN S 7 E 9 H & FA~7-. In vitro
ZH T aHRE0{boHEE LTiE, B
5, FEICXHFEMCE 2 Lo, HROE
Horz» DEBEHBEOREIC L 5 L O BB X
s, i, HURMESRWE &h 5 S~Go #22
THIFAMRE 2k S 2Ty, M1 Eb Y ofi
KoL K+ 5. QGS6 Mg nigFEix TPA
TIHfEILEF (Fig. 1), ThBERT2L3E X
v, AW T TPA OEEHRICRIE 2%
LT, FHRoOME, Bk bHREERS
25135, ZOFICOWTIE, TPA » QGS6
W oREhcETREDL 2 & ¥, CEA off
ERESZHL D TR A WIBRRICIBWTIE,
THREIEERIC X B L FER RV, BTk d
ZEZOLRS.

TPA Xz h BRI s v 2%, EEOLE

HB L OEMBOMEBE R EMT 22 LM
NTW52429, Mg iz 13 TPA O ZEE 1 H
D20, zOKAIERCFHHTHILEXDN
TW32, &7, TPA i, Y VIEHE A R0,

Fuzry S50 F 4 VAR REOBT v L3
2Ry T IVEFRDERM T I L BT
W%, B¢#EFRICOWT b, phospholipase C30,
protein kinase33:29, NAD®* nucleosidase, acid
phosphatase, lysozyme, nonspecific esterase3%:36),
N-acetyltransferase3”, ornithine decarboxylase32
ORI D 5 VITEEHEABBRESATWS, ¥,
MR OREFLELEFIK T 5 & o |ESD§
HB, FAIY RO R X A MRS
BII32%E S e 7Y L oRWEROME, v Y
v AEIC B BIREORFFY b B v i3 |
Lt AR IC B T 5 REFROREHD b
EEhTWAS,

CEA o#ifithix, HRREELEI FELT T H 2
NEHABEMWSICH B h, EmEIC D 520
ZoWTEBAESBERIHTWAEWD, wFhic
LTb, #i CEA hifkl oBfiomeEic i,
ICHESEE D ERMESEET B Z LR SR T
W3, TPA BERT 3 &, elcdb Rz X o icfEx
OEEFROEMALEBIEEZ L, Zo/RR, iz
HR L T 3 EE A3 SFEIRE 49 B ER
72090, BEHOE &, HE® H 5 v i o
RSO BE L B2, $T CEA FifkL #i
FtE R HB L, ukicst 3 2 St
WALEZLODLEEZLNS.

#intkix, TPA UERRERIICKTFL TR Y, 24
R TRORDIRIR B E S h e (Fig. 7). o
6 b, RO, TPA IC XY B
12T 5 Ca2t flux®® 1 BRI - X
ZEENAFETI L, HEEEM O 58
FOFEMALAEEENLTRIAZENEZLNS.
LHaL, B MY BRIZRITS OKT-4 L Leu-3A
oHE TR S BRI, HEERRE TGS
Lzt oBEDVRHY, 2OBFIEHEL L O
LBbhs. £, AERHESARSIC LHMERS
EFF5013, TPA OEBRLAEC L b 0L
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Bbha. BmETRERTE (Fig.8) b by,
TPA 25 2 ~ 50 ng/ml (5 G ADHE R 2315 &
h, REXETES LEBPBRIRLAE R
7e. Zhix, CEAHiIREICELM»4E Tz h, #
DHFEMNEES N AL EEXLRS.

TPA BRFEO S v E—4—Th v, HbLICHE
KRIFT 3 Li3TERW. £, HEOEEE
BA~OBENOMEL Y, B TORES
B 51z in vivo TOFIFIZBESETOR S DI TIt
WD, SEIOEREIE, TPA DX HICAEBSR D
BEBATFRONENMEED TS, U EHRGE
DIEFEHRA~OERZ LD, EEEGINEL &
LIz LS EBMEMERS B Z L 2T L. 51,
TPA DM EZFDOANE~OEENTREIC L - 72
D, NMEicZ2icgE T sk ERERF K
RSN Z EBRRWICHIfFEh 3.

V. £ & 8

1) CEA EEAMD QGS56 s % TPA Iz & v
ALE T3 L, v v 2RO BIEHT ) 72—
F it CEA HUfk o BB mpasE i 3 L 7-.

2) TPA Iz X 2 HiRERIETRRIR T 4L ¥ i 14
CE YL, 24 TREICEL, FOBKE
T L.

3) TPA Iz X 3 FiiREFIEERINE 1T TPA i
WE-oTHLE L, 2~50ng/ml fHiF CEEIC
EL, BERXZACIVLELTHELITLZD
PRIET L.

4) DIEd b, MM IEALIR b iR
fEIC X o TEBR S h e HEROEREM~ 0 EE
w3 ETHER TR LEXLRS.

ATFFE D —ERix A LR 20 3R BASE T 9E B (BE
R RAKRESRBRETE) OB E 2 TiT - 7-.

BERDBICHY, KETIRE, TKEZzEN A
BENHE—FIRCEEOBRELRLET. /-, BE
B TBE B W W T B T, S E R EIR
LU —RE—ELIZEILBE L LT3 & L biz, ERIC
THAHEN - FEROZIFRERE, MER, ZEHBEB IV
in vitro REZOHERICERHEL $+. FHEOERIC
b2y, WEEEROEEZ K-> THEW AR HE

23 % 10 5 (1986)

MEFHEREERER, £/ 7 e —FVEZHERIL
THOW /o AGEE R — A F R E T (F =22

LY. RmstfElicd o> TRPILEFLRLCST
BN EEE L Db ELEL BT £

x ®|
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Summary

Enhanced Binding of 13!I-Labeled Monoclonal Anti-CEA Antibody to a CEA Producing
Lung Carcinoma Cell Line (QG56) after Phorbo! Ester (TPA) Treatment

Yoshiharu AYABE

Department of Radiology, Faculty of Medicine, Kyushu University

Treatment of QGS56 cells with 12-o-tetrade-
canoylphorbol-13-acetate (TPA) resulted in in-
crease of antigenicity of carcinoembryonic antigen
(CEA). TRA-treated QG56 cells showed an in-
creased uptake of 13!I-labeled monoclonal anti-
CEA antibodies. The effect was dependent on the

incubation time and on the dose of TPA. These
observations suggested that the agent which in-
creases the expression of antigens may be useful
to improve radioimmunodetection.

Key words: 13I-monoclonal antibody, CEA,
QG56, enhanced antigenicity, phorbol ester.
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