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Key words : #{ HLA & / 7 v +— Lk,
methotrexate (MTX),
cytosine arabinoside (ara-C)

#®

b MECREN Y REICEEENRRE LAY
& L TEREHIERZ b NcHIER ICEREN
EERALLIIETIRADILEN TV BRI,
ZNW, FEHNC DTl methotrexatet~?,
adriamycin®, neocarzinostatin? % o {13z
HEREL, ThoIEEAHEROEWEE
{22 in vitro 3 i3 in vivo TOWFZEHS
LZ3INBEINTWS,

FrnKEBEBMIZ LEREAICE/ 70t —
N % covalent (2 A 3 & UK REVHPE
Bl Z eS8, ZontWiaHi R LEBREHNT
BECOVWTHAETL2ZLTHD, F1RH
v» Tt bleomycin, mitomycin C, macromo-
mycin O EHERERICHELELSE, 2D
in vitro £IEHEICOWTRE L 72, FETIZ
# HLA = 2/ 7 a+—n IgGigitk(H-1)
I 2 R R HEHMIER | cytosine arabino-
side (ara-C) 7% & tfiC methotrexate (MTX)
RENTNHASE, HARRERZTELES
»EhEBET L. Ara-C H 2V IIMTX &
oA ITABMENROESCBIT 5LV
4 & L Cmultivalent carrier ¢4 % dextran

ouj

T-402 XKL T 2HEHETHUHAL L.
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KERME R U'KERY &

1) %&#

RBREPUBPER & L Ti3 ara-C ( HAHE),
MTX RUMTX oA - TyvefXy b
(B&Vv 1) —) #HwWw/:. Dextran T-40 i3
Pharmacia Fine Chemicals #, 83 7 &&+
)7L, KFEATES L) 7403 SIGMA
#HBERANL,

2) EgEMiE

2 ot RBE L VB I N
null B MFEMEE (NALL-1)Y, B G mmHmia
# (BALL-1)Y #Hw/:, Zhbnffagiz s d
= HLA iR TH 5, 2> ba—ne L T,
HLA iiREE TH 5 =7 A BHEfEMRAEK, P3-
NS1/1-Agd-1(NS- 1) %2 FERALA. Zh b il
Ba1x37C, 5%CO: DA v X2 X—F—HiC T,
RPMI 16401210% 4+ R (FCS) & Hi4kh
BHRMZ SRR THRERRL 72,

3) €/ 7ut+—Hk

LBRBNFHVERL 72 4 7)) F—=dE
£4 58 HLA #itk [gG, (H-1)'Y% BALB/c
2 ADBKTKRE L TED, Protein A-
Sepharose CL-4B affinity chromatography ¢
FEBL L H 721209,

4) Ara-C ¥ H- 1tk ¥4

Dextran T-40%3&3 7HEEF + ) 7 4TI

L T polyaldehyde-dextran (PAD)& L, #%
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KIS B R RAE R | 721019
PAD 60mg, H-1 20mg % 10ml phosphate

buffered saline, pH7.2 (PBS) T L, 4
C, 24BsfEifi#E8, ara-C 40mg #7102 CEic
4°C, URHBHELZ, KFRLATEF L)Y
2.10mg % 10ml PBS |2 i5#& L % ¢0.3ml %1
ZTHEIC 2 BB %, &EIL (10,000r.p.m.,
304r) L, Sephadex G-200 # 5 4 T&iEL 72,
Control IgG & ara-C § PAD CRIC#EL S
7,

HAMOMBITRORRIC L TRd7-, IgG &
{3 Bio-Rad 19Tk, BtHEHK (=7 2 IgG
7 E{%, (280-nm)=14.5'7) TODaso iz 2 L
¥ 0D2s0 L N EL B\ 72{E % ara-C DIREE &
L, ara-C #Eph# (E1% (280nm) =320) k
N ara-CE#KeH7z,

5) MTX ¢ H-1%4

PAD 60mg & H-1 20mg % 8 ml PBSCiafg
L4°C, 24psfE#E#E1%, 5ml PBS oL~
MTX 50mg # M 2 THEIC 4 C T4RRBEHEL
7z, KFEILRTHEF Y72 30mgE 10 ml
PBS 2 iZ#E L T 70.2ml i1 2 TEIC 2B
fHE1%, BEkL, Sephacryl S-300 &5 4T
@ L 72, control IgG + MTX # E#iz PAD
THE ., 4P IgG &ix Bio-Rad
#E190Re, MTX & (MTX equivalent)
Bz Lo TovlETRD:,

6 ) SIEFHTH

Bk & BRI A R OMEKRD il ke %
HLA #/ErkM NALL-1 # 2604008 & ¥ 2 R4
APk TRET L /2. HLA f&i NS-1 4
FIC 9 2 iR S RO RS DWW T
FERIC R~z
7) H-1 Hifk#E4 ara-C 7 in vitro IlAEEE
=3

3 X108 HLA #ilikz1 NALL- 1 #ifa %
£HEBED ara-C, H-1#54 ara-C (ara-C-(H-
1)) & %\ 2 ara-C-control IgG % F{#E3EM
I237°C, 303[H 5\ i3 2 BERG A 2 ¥ 214,
BEEWT2EBEEL, 3HMEEEL L) >
TNRBETEMBEL KDL, 2> -
¢ LT HLA i ©h 5 NS-1 fificow
TLREORET 2T L - 12,

ﬁ —

Kic, 3X105ME ) NALL-141fa % & fEBE D
H-1, ara-C, ara-C-(H-1) # % \:|3 ara-C-con-
trol IgG 2 S M ¢ 3 HREKEEL, R
ISR 2 K72, HLA B NS-1 12w
TLREFL 72,

8) H-1#4 MTX o in vitro #ifgEEEM

3 X108 HLA #iiRE4E NALL-1 #ia%
5\ 3 BALL-1#08 % £ &8 E» MTX, H-1
#4 MTX (MTX-(H-1))% 5% iMTX-cont-
rol IgG %2 S LEEMICITC, 2 BEMHEIEIERE,
2 MBEEEM THE, 3 HREEEL 2504
FaEE% b ) Tk ek, NS-1 M
BICOWT L EBORET E21T% - 12,

KRiz, 3X108M8o NALL-14 % v~ i3 BALL-1
Wit ZEBEN H-1, MTX, MTX-(H-1)%
5wz MTX-control IgG # LR P T3
HREIEEE L, FREICEMIELZ KD NS
DT HRETL 2.

- R

1) H-1 #&HEalosE

Ara-C, PAD k H-15UKORIGH & kFEL+
7% MV A TEITL, Sephadex G-200 #
ZLTHBEL, TRt EDIC, SHElid
free IgG &' — 72131 —% L, FE2i3 free
ara-C ©— 72i313—%L Tz, Ara-C
H-1 #8iCiBA L 72 4 % Sephadex G-25 #
T LIS RAICERL 2 E— 7 DRI A~
i HADBERZ~<7 b vic—2% L, Eies
E1DFPRZARZ PN EIFRL -T2, &5
WHE1 DAY b idara-CoOFNERE S
LNTHYN, Zonbnhiara-Cr HlnEER
BWTH LRI RTEINL, UTon
S E% ara-C-(H-1) & LERZ2 T T2,

MTX ¢ H-1 o#4ic 8Tiz, MTX, PAD
EH-1 oREE KFEILF7FEF PV LR
JTL, Sephacryl S-300 # 5 4 CHELZ. X
21T L9102, 2E1 i free IgGe— 71z,
5 2 1% free MTX ©— Zic #nFhidiz—%
LTBY, 246 - Tyvefikick aMTX
EESEL, SHE2 & HiICEH LN, MTX
& H1%#BiZRA L 22 4 @ % Sephadex G-25
N7 LRI RDICERL 28— 7 DRI R~
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S Free IgG peak Free Ara-C peak
~N
® 2.0} /, “\ /.- \
oy
g Fr2
g 1.0
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g
S Fri
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Fraction number

1. Sephadex G-200% 7 iz & 3
ara-C-(H-1) 9 4],

Free 1gG Peak

Free MTX Peak

lao / \ 4000
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Fraction Number

X 2. Sephacryl S-300% 7 &2 & %
MTX-(H-1) o4,

7 b HIDRI A~ 7 b vic—E L, 7E
1DFNEIZREL -T2, BIL, MTX ¢ H-
1 2BICEALZEAICII MTX-(H-1) 3£ L
Twz rhEEN, PAD # AV RIGENHER,
MTX i 7 % R } 7> 2/ L T H1Hkic kA
BALIZZEHHEBL .
2) HikEAHIER OPREE
NALL-1#808 % #Z6040 K & § 2 M BE &R

thik % AV TS RISRI R OMKEE 2 A,

®3icRT &5, MTX-(H-1)ktrara-C-(H-
D)OHAEEMEIZ H1C X TEENERT 23RS
otz b, SEAVWETXAMT VL
LELHETRNARBEENER LK T 2K
nwZ EATRENT,

3) MU TER L B REMRDRE
(1)ara-C-(H-1)» in vitro #iRaEEEE M

X4 2577 & Hic, ara-C-(H-1),ara-C RU*
ara-C-control IgG # &iBEic CHLAB Y NA
LL-14002 2 37°C, 30fH 5 v it 2 BRI &
&, SEFEER T2 MPEiR, 3 HRENEEE, £MER
B IBMRETL 72, 300 %EK £ G 3¢5 46
1213, ara-C-(H-1)ix ara-C £ )< NALL-1
Wi+ EEL /2, —%, ara-C-control IgG (%
ara-C rERENHREEERAZTLL (K4
-A), BWBOCREE % 2 B IC L 22384 T,
ara-C-(H-1) & ara-C o) NALL-1 ifafEE/ERH
NEHIT O IETHRET L 2B/ T
o7z (K4 -B),
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0—o H-]
50 4 &—aMTX-(H-1)

4——a ara-C-(H-1)

% of fluorescence-positive cells

o

T T ol 0
1 107" 107 107* 10°*
Antibody Dilution (mg/ml)

3. MEEELRgEE AL H1E MTX, ara-
C BA i ikifio ik,

(A) 30min drug exposure (B) 2 hr drug exposure

1005

A B

Number of Viable Cells (% of Control)

T R R R

ara—C (ug/ml)

4. Ara-C » 3|3 ara-C-(H-1) ic &k 5 NALL-1
mETEHER R, &£ (A)309M(B)2
BefflsEm X /o0, 3 BREPEEL CHMEER
Zked72. %4t duplicate » F#H 2R T,
(QO)ara-C-(H-1); (@)ara-C; (A)ara-C-
control IgG.

kiz ara-C-(H-1) nEFH # HLARMENS- 148

Faictt LEEICHRET L 2. ZoORR, H5icm

T L9512, 307 b IC 2BHARIGTE LIS

ara-C-(H-1)» NS-1#88ic 0§ 2 #ifaEEE S

3 ara-CIclLEFICTHWZ EARENT,

HLA W NALL-1 #fa %, ara-C-(H-1),
ara-C, ara-C-control IgG & tr H-1% & UIE%

T3 BREEEL 2B A DM EFEREMR D

AR G6-AICTRY. H1ZMBEEERE2R

X o 120t ara-C ¥ ara-C-(H-1) [ZR%N

miaEEEE R L2, L, ara-C & ara-

(A) 30 min drug exposure (B) 2 hr drug exposure

A B8

Number of Viable Cells (% of Control)

0TXO 7X107 x0T 7XI0T 0 IxWT TXNT 7X107 710

ara—C (ug/mi)

5. Ara-C # 5% ara-C-(H-1) = &£ 5 NS-1
fasErEtHERNE. &% (A)0R(B) 2/
Ml S, 3HREBEELL. &£403
duplicate »¥EH %577, (O)ara-C-(H-1);
(@)ara-C.

(A) NALL—1

(B) NS—1

=1
2
7

Nh-t sra—=C—(H~-1)

ara—C—contral
1gG

Number of Viable cells (% of control)

0 T T T T r Y T T
0 TXI0T 7XI0T TXIT 7XI0TTO 7xI07t 7X107 7x107 7x107
ara—C (ug/ml)

. Ara-C » 3\ (3 ara-C-(H-1) 2 U EEB T
KR 12354 O fRBg R FE M E5h R
NALL-1(A)& 3 v~ (3 NS-1(B) 4153 % & %
BALZZEFESP T3 ARBEREL 2. &402
duplicate N F#¥) %R,

B4
<)

C-(H-1) » NALL-lﬁHHﬂG:?‘TT% 50%F% 40 B i
B (ICs0) 12 2 Z11.10+0.30X10 2g/ml,
1.04+0.16X1072ug/ml T&H » 72 DIz #t L, ara-
C-control IgG @ ICs0i27.904+0.90 X 102 g/
ml THho7, ZhbnERIZ, ara-C-(H-1)i,
3 BREfER @ ¢ 72354, HLA #EB M MmAEC
L ara-C L 13ZEISENMMEEEE 2 RET
5%%, %ND{EMIZ ara-C-control IgG 1oL L #
THEBENZEERLTEY, ZOEIIHTHIC
BHETH-7 (p<0.001).

Kiz, HLA 2 NS-1#88cx4 2 EA 2 [H
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BEICRRETL 72858 (X 6-B), ara-Cf(rara-C-
(H-1)» ICso0 i3 # . #1419.50+0.20 X 1038/
ml, 1.43+0.17X10 ug/ml TH - 7=, Hib,

ara-C-(H-1)i3 HLA f&#Migicrt L ara-C &

1004

Percent viability
(']
(=]

A 8

o

0 1x10° 1 0 1xi0° 1
MTX equivalent (ug/ml)

7. MTX 53 MTX-(H-1) # 2 BRI &
B AN MEHEMFE. NALL-1(A)
H B\ i3 NS-1(B) 8 % 3&1 & 2 BERIRG &
43 BREEFEL /2. £ 413 triplicate 7F
+IEREBEFRT.
(a)H-1; (OMTX-(H-1);
(@)MXT; (A)MTX-control IgG.

()

100 h

Percent viability
a
o

NEEICHISERERAITF A LATRENL
(p<0.001),
(2 )MTX-(H-1) in vitro ik = EM
B7-Alcnt &9, MTX-(H-1), MTX,
H-1 B MTX-control IgG # &irs23l T
HLA 51 NALL-1 #HA3 % 2 BEfssaEs%, 2@
BERWCTI%, 3 BREEEL LBAOMRRGE
FEMREREL 2, H-1 3MEEEER 2R
Qe o2d, MTX-(H-1), MTX, MTX-
control IgG ? ICso 13 # 11 # 1. 2.50£0.50 X
107'g/ml, 8.40+0.55X10"'xg/ml, 4.00+
0.60X107'ug/mlTaHh ", MTX-(H-1) i3 NA
LL-1#faicxtL, MTX(p<0.001)3 & UMTX
control IgG (p<0.02) LN EHEIZE VMR
EEA*RET L ERENL., —F, W7
-Bizw$ & 91z, HLA &t NS-1 #iaicxtL
Tt MTX-(H-1), MTX, MTX-control IgG
BREIFNMIEERER R,
X8-Alzwt &I, MTX-(H-1), MTX,
H-1, MTX-control IgG # #&{siaEm cHLA
M NALL-1#88a% 3 BRE3EE L 2358045

(=) (o))

O—— v v T T v
02x107* 2X107° 2x107? 2x107' 02x10™* 2x10°°

2X107  2X107 02X10™* 2X10° 2X1072 2x10~

MTX equivalent (ug/ml)

8. MTX & 5w i3 MTX-(H-1) # SUEEE TEEL 2B A0MBHIEHEE
#%. NALL-1(A), BALL-1(B), NS-1(C)#fa% M % BA L 72553
-3 BREEEL 2. %41 duplicate HDEHETRT. (A) H-1;
(OIMTX-(H-1)(MTX/IgG €L 1t : 3.96);
(OMTX-(H-1)(MTX/IgG €18 1 9.29);

(@)MTX; (A)MTX-control IgG;

(M)XKFELR7EF )7L TETL: MTX



1200 &

b

BB EMEERET L 2. MTX-(H-1), MTX,
MTX-control IgG ) ICso i3 # 1L #41 5.80+
0.20X107%«g/ml, 7.50+0.70X10"3xg/ml,
4.40£0.40X1073 ug/mlTh » 72, B, MTX-
(H-1)i3 NALL-1 ffaicxf L € MTX, MTX-
control IgG £ Y # N Zn#13kEH 25 it 7.6
FEEV-EEERAZTRL, »OINERIEETH
- 72 (p<0.001). ¥ic, HLA fa# BALL-1
#fgcxt3 5 MTX-(H-1), MTX, MTX-cont-
rol IgGICsold Z N £112.10+£0.40X10 34 g/
ml, 3.80+0.20X10"24g/ml, 1.30+0.10X
1024g/mlT&H ), MTX-(H-1) i3 BALL-1 #f
% MTX, MTX-control IgG N #n#Fhn
WIBEH B VIT6EECEBELL., &I
NALL-1#Bf2IcH§ 5 & EERREHICARTH
=72 (p<0.001). —%, B8-C icm¥ &I,
HLA &% NS-1 #ifgicx+ 2 MTX-(H-1),
MTX, MTX-control IgGh#iaE=E/ERIZII
IEIFETH-72, 4B, BoERICEALLE
LIZITREBNKFERTHE S P VT LATREL
72 MTX i3 MTX : FE o MlaEEERA L
72(18 ).

% ®

#1341 #I< 35> THIAEH A #I bleomycin,
mitomycin C, macromomycin ¥ Z L £ N
HLA itk (H-1) icfHA 32 0EYiEEICD
WTHREL 72,

SEomFE T, REEDFES ara-C, MT
X % dextran T-40% HfEIRE LT, N EFNH
HLA #iikIgGi1(H-1) #8632 2 NDEYEE
# in vitro THRETL 72,

Ara-C 25 KIC AR HEIX L (S|P
MHTHRATH B, 72 MTXICOWTIFZ
n F i diazo #:?, carbodiimide &%, mixed
anhydride &9, active ester &7 TH&KICHA
2 HEI N T A DY, dextran % HRIZFHEK
&L THARICHEA RS BEII L (S E» S
T NHFRATH 5. multivalent carrier & L ThH
dextran # f\VCHAKICHSA &€ 2 Fllaid, ik
1 3Fic 1 BEORERNDRES FEHE3E
LI LATELIEE, PR SFIC 2FERLL
FosER %A 285 SRIGFAREN TR

i& —_

FHLTCWBZETHBHY, 4EA7 dextran
BTy, HMEEELRAETHEL LA,
HEEENEELETRED SN -T2,

Dextran # T MTX ¢ itk A4 32254,
MTX 2 XIIHE4 7 3 )V EHEETX R}
2> (PAD) k#5& L Schiff base #F@k{ %
L rEZ LN 5%, Venditti R Mead SN
7N —71 MTX HlEIER % BIET 5720
IS4 T I /BRI VETHEIHIE2T I/ &
BEETIRLWERELL®E, ZnZ L)
Ez2nr, SEERL 7 MTX-(H1) #9595
MTX iEE2 BT 2L 0I3E2T 3 /7 &%#8BL
TTFXA T oHKICHALHEAETHE L
Zz2605, KICMTX 28 2403 HilE
MREFT DI EABESN T4, KK
BTli, BTMTX 2 MTX ¢ i3iTRIS N5
EEER%TL, 52 MTX-control IgG n{E
BizlIBwsnThoont, MTX-(H-1)
NIER S N MREEERIE MTX&Tic L %
LOTIEEWEEZ LB,

Ara-C-(H-1)!3 ara-C iz tb~ HLA #EB#
MRcr L mE LWL LD ER-RREEER
~L (X4, H6-A), —/ HLA FfMlaic
ML CEH-EEERE AL (K5, X6-
B). MTX-(H-1)ix MTX |2 lb~ HLA 540
falcxt L T D sEvWHIBEEER2RL (K7
-A, X8-A, -B), —4 HLA FEMfmigic L
TREFOMBEEERE2TLL: (K7-B, X
8-C).

PDEon&R, v o—L#lacshs HLA
fEEMAIC T 2 REMRER % E%ICL T HLA
MBI X 5 BEER % Wl T 5 &, ara-
C-(H-1), MTX-(H-1) 3R EMEIC X L %
nEFn ara-C, MTX |c b~ & ) ¥R I -4
REEER2RTIEVrBALL -1, b,
ara-C-(H-1)B L v MTX-(H-1) 34317
H-1 fifkic & 0 ara-C & 2 v iz MTX o #ERa &
EERICHAERBRRED TS INE Z L H7HBEL
7z,

RBERAITH 5 ara-C, MTX |cHifk #
A3EHE, HARERIC L ) EamEEHE
kA L o ARBHERA R 20kl
LHF CHIREEER 2 R2ET 204 ENER



/7 vt - VK EERERICHET 2R

TRATETH S, FERIZETNVERNLOHHA
A& LTH HLA fitk# v 724%, BIERHUR
REBT R/ 70t Bk BLNE kL
¥, & PEBEEEBEOERICICH LG5 THEES
»HN, 41, in vivo 2 BIT 5 HiikE ARBHE

HAERIOFHECOWTORET I HIEINS.
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(H) ic#Ba2eh, Zn7Fx2b7i2k3
BAFETRHKAMOFTENETRED LN
Lh iz,

Ara-C-(H-1) Rt*MTX-(H-1) i3 H-1 Hulk{E
RIC & D ZEe9#El T 5 HLA SRR EMIED
MR R a LUk RV EER £ RBE

RBEEMHPEHR ara-C R MTX % dextran
T-40% A CH HLA €/ 7 o+— ) #iklgG
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Studies of anticancer agent-monoclonal antibody conjugates
and their biological activites
Part II. Production of anti-HLA monoclonal antiboby-ara-C and
-MTX conjugates and their biological activities
Yuichi MANABE
Department of Internal Medicine, Okayama University Medical School

(Director: Prof. I. Kimura)

The anticancer agents 1-B-D-arabinofuranosylcytosine (ara-C) and methotrexate
(MTX) were linked covalently to murine monoclonal IgG: antibody (H-1) with the use
of dextran T-40. H-1 alone did not inhibit cell growth. The ara-C-(H-1) conjugate
showed weaker cytotoxicity to an HLA-lacking cell line than ara-C, while ara-C-(H-1)
and ara-C showed the same cytotoxicity to HLA-bearing cells. The MTX-(H-1) canjugste
showed stronger cytotoxicity to HLA-bearing cells than MTX, while MTX:(H-1) and
MTX showed the same cytotoxicity to cells lacking HLA. These results indicate that
ara-C-(H-1) and MTX-(H-1) exert antibody-targeting cytotoxicity in vitro.



