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BOREY v F 777 4 BT rEREREEE, 2 n—F v
itk oF A BE T 5 HZE s
— (D) ESETE R DA « R 0 BIR—

MW

;o B

By IREMEEEERT ) 7 v — A X B0 Bl B X ORETIE, AV a5Ao Sttt (IR)
PR S RFES TV Z &AL 2 5. SRR O BB ORNEEI RET B AT 57200
EBEMEREL LT, XIVEWREEEDT ) 7 v—F AHiRO0EE - BRGEZERL, ToFkickvE
b Pk & 4 @ in vitro cell binding assay (CBA) % i\ T iHlitRET & 1T - 72. % D FERBEF OFF Rk
TEONEEEAE T 55K 96.5 D Fab 75 7" 2 v h 3, &bic 2 D M4 HE iz, hydroxylapatite
(HA) 7 7 2 e ARRAEEBERE 7 v~ 8757 4 (HPLC) iz X » THES hiz. CBA iR 2 205
Eix, XV IR OEWHELEBEWFAETH S Z LASTEh, HA-HPLC |2k -» T IR 0Eic RS EHAEEZS

RIS OMEICHERERTE 3 Z LALLM L L o Tz,

I. & C&®iI=

vy MC X BRMER X OO ZEN RS
NBERY 7u—Frhifk By, MRS
X3 AT Y F—~Hiffix, —E0RREME LB
WEHTBE/ 7w —FAHEOEENRLER
WWERRRICLED, EbIERY Z7u—FHiko
RERCIIEEE T & - 7 ME THRE O 5V R
B, Bl SEBETR T R0 ERE LA
B lilc. BcdaBEtEomnwe ) 7 e —F
MR & RN T Bk (carrier)” L L THW 3
INBDOFERDPREOEE B S E—FAZET
&L Tk, fiEiEME: (immunoreactivity), 4R,
FIMEOREEFOREREL O N DD, An
THE/ 7 v —FVHEROGIEEETTE 4« OBRIE
REVETT2Ze2mbh TR Y, FlXEks
PERAERERRICBE LTIk, T& 320 HAOREE

* SIRKEEETEESER
ZfF624E 10 B 29 H
BTG 624 12 A9 H
BIRIEERSE | @IRTTEIT 13-1 (5 920)
SRRFEFIZESE
oW ;o=

HEETEERW ERBELEERZAEO—D L
ERTVBE3Y, Z 0 X ) RAEiEEOEEER
B3 28ikic % 5 &, Hifkx ShiERS BRI
B fER+ % LR, in vitro THETEME & R
THZERARARLEENTNBEY, LrLadKb
ZOEEMORIL, T bbEiEtEoZLR,

RO ENENBIC X0 X 5 8 E RiE T2 B
LCIEREHESRFHS STy, ¥k
b, MEREYLERETAVELNEL o)
W, FEENE L ARSI OBREMBHAL L O L
BEREhBEBREAERSATWAEL o2k
5ThD. bTNIc19864 Larson 7%, FEiE:
DAL ES & IEEER oA fkic e+ 5
ZiE, HicERpwET v AW THERHL WS
KT ERNWS, ZZTHE, HEOREEEOE
{ERENENER b CICEEERIC E 0 X 5 i
k52 50%, EBRCHPERRCBWTHR L
KAWLz, BT, $T8E—BELLT,
BT ) 7 u—FAHE»D, XV aEiEEo
BOAE 2B S0z, S8 - R L.
b EOHEIC L VRS Wiz Hiik o sk
% in vitro Tk L, = OfEFRIEOH M % SE4H
BatL7e.
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50 BEF

o # #

1. &/ 90—+

v MEMEABEICHTAEYVRE) Jr—F b
Hifk 96.5 (IgGsa) ® Fab 75 7 2 v s #HW -,
iz NS-1 2 itk & UTIERLE h, 4378 97,000
DEMEBAEEEEE QR (097) 238827,
Fab 755 2y M, Balb/e =v 2K XY
B 5Pk (intact IgG) & 1 V{HELL, 7
RFA VAT rv—RAT AT T TT
4 ZHAWTRERIL72® Oncogen 11 (Seattle, USA)
W Fab 7 77 2V bR L. FEBRICKkS -
T, HUEOHMEL FVIREREEE S v v 7T
7 4 (TSK 2000SW-+TSK 3000SW) TH# & L,
DTEP Fab it—H L cB—E—70HTH 5
LR L.

T g — FE#RE, 7 e 73V THROEER
HAwz?, 1mg ® Fab96.5 ¢ 1 mCi ¢ Nal?5]
(New England Nuclear, Boston, MA) |z, 12.5 ug
nrr7Iv T % 01M Y UERIEEIR (PH 7.4)
PERML, BRET1OMEGE, ESrice”
7Ty ARG BT HICEY, BANHEZDHE
Liz. %6 hicibitagik 0.8 mCiimg ¢& b,
109 bV 7 v v BEER TIX 7V IEEE 977 LA D
TEERE DS PRI A E 2 ER O b iz,

Hifk~ o DTPA (diethylenetriamine pentaacetic
acid) i A%, cyclic DTPA &Y% Hwvwiz, v
B 1:1 o¥#ifk & bicyclic DTPA anhydride #
0.1 M [RERIZENR (PH 8.3) i TETNL, =IE T60
SRR E 7. DTPA LHi{kod conjugation yield
155 60% T, FREKJED DTPA % Centricon 30
(Amicon #) # fiv 7z [RAMEEIC X Y BRE L.
U 230, WU EO FERGAERY L 7 =B
A > ¥ A (Min, New England Nuclear, Boston,
MA) % 0.3 M EEEEFEE IR (pH 5.5)4+0.03 M 7 =
VEAREIR (PH 5) I TEMsES Z kit kY,
fTo7z.

2. EMRalEimiEg

b b BB RS B R o B B A E S S bR (FEM-
XII) % in vitro 7 v A Wiz, fEE LD

252% 1 7 (1988)

p97 ®» %F1x, Fab 96.5 # Fv -8 Hikkic
X D #ERR U7z, 104 )i R4 & ine> RPMI 1640 £
HiCHEE # 1TV, 2mM EDTA (ethylenediamine-
tetraacetate) JNYEAEETR clFltMin 15, MH
TyoeA il L. 72, EBRICER Lok
X, 0L~ A a7 X<RRETV, Bk
ThHHZ LEMR L.

om. = i

1. Hydroxylapatite HA) # 5 L A3 S
74

BHEWESE 7 v < ~ 7 77 4 (HPLC) i
hydroxylapatite (HA) % 5 . (Bio-Rad #-ftl, 7.8
% 100 mm, 4.8 m/ bed volume) B LV H—FH T
2 (4.0 50 mm, 0.6 m/ bed volume) Z 3 L, %
NEHBLICZ7 T 7vavar s Z—EELT
Hwiz.

50~100 ug DFEEH Fab 7z L, 12I-Fab %
5, Fab-DTPA (100 pl) icABEBEZ{ERH L,
0.12M V v EkEENE (PH 6.8) Z AW T, =|ET
Wiz 1mlisy CREL D 7 L OB ETo .
WHEh7EH 280nm TORHBETE =X —
Lz, ERK&777va v NEHER 1ml 0f
FEEE BEIY = VEIRHBECRIE L7z, 61t
BOERCHANS D, SMEShicE =275
vavOEABREOERIX, BCAS T A7
v A (Pierce tt) TfT - 7z.

2. In vitro cell binding assay

HA-HPLC iz X Y 3B vz 1%1-F ab 96.5 ©
KBE—2 757 v a v ofEEME (immuno-
reactivity; IR) 3 X O#iFfnES (affinity constant,
M-Y) % fifig (FEX-XID) i 5wt + 2 & 7 v A
(cell binding assay; CBA) iz X W #atL7z. Fw
TR, SEBRERTIC 176 4 MyE T v T ViR
0.1 M VU iR E AR (pH 7.4, PBS4-BSA) T
3 EEER 0P (1,000 rpm, 543D U, Afiiadiz
N SN —Ye s TEE L.

1) Immunoreactivity analysis

IR OF#4T 5 ewic, —ER (5ng) © 1291-
Fab LfExDE DM (0.25~8.0< 108 &) & %
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WOEEY VT 5T 7 4 1L BT BEGREEEE ) 7 v —F AR ORI 5 EBREVITIE 51

HOE: 200 pl TEIR I REHA v % 2 X — b L7
7 v &A% triplicate TH YV, T HEOIHR
K7z MR~ OFE A & FHIET 5 72, BRIE 25 ug)
DREHHAEE MZTeA VX 2=V 3 Vb EH
BORECIT oM. A V¥ a—Y 3%, #KPBS
+BSA 4 ml # Nz s (1,500 rpm, 543D B
2RBILT, MlRZNBEL, RMBRORSEZHE
L7z, FERFRAREAMETHIEL TR b hicfR
HIfEE D 7 v b O RBURRBICRS 2 ElE (76 cor-
rected B/T) % it Mifedk 2 #lhic 7' = » b L,
Wiz Z D F — & % Fv» modified Lineweaver-Burk
plot!® % L 47w, 7wy b EHE L.

2) Scatchard analysis

FURPARE o SifnE sk & i+ % 7z g, Scat-
chard plot #EjE L7z, —E& DM (0.5x108
&) ek L, A 0 REOBEHEGE S ng/mli~
Img/ml) 2z, AvF=—var Bz
ROAHEL, FEROHIGRE SRR LIRS aHE
fBok=R B/F) 2 3HHE LT, MIRICHE Ll
B @) LofRE, ey bLe. Ty vAEk
SRS L AR TS5, 7, WBOT v+
A4 XV Esh IRET, FEREEHHE F) off
EZ1TW, R LIBHEHE BMER OEN 2/
TERTE B L7z,

3) Competitive binding assay

HA-HPLC it & Y, #Bi& iz Fab-DTPA 4
HERAT 2w, BET vy vAf &1To7%. b
Lv——L LT 125-Fab 96.5 # v, FfELxDE
EoD Fab-DTPA oOWFhhrD v —27 2z, b
v—¥ — O~ DR & OILERE & R L.
2.5ng 225 250 ng » F ab-DTPA L 5ng @ 125]-
Fab96.5 (Fv—¥—) B X UHIAE (0.5x 108 {f)
E A 200 ul T, 1REHEIRICTA v % 22—
Vavli. ¥z, KHHED Fab-DTPA (HPLC
B bHBED =it A, MBS HES BRI,
BROT v A LFEETH 5.

Iv. & &

1. HA-HPLC [z & 3 F ab 96.5 O 45k
HA-HPLC iz &V, K Fab, 1%[-Fab 3 X

Fab 125|.Fab Fab-DTPA

2

Absorbance at 280 nm
~

JO.D.)BOnm J

1 1 1 1 1 1 1 | 1 1 | 1

0 10 20 30 0 10 20 30 0 10 20 30
Retention Time (min)

Fig. 1 Representative hydroxylapatite (HA) chroma-
tography from an unlabeled Fab 96.5 (left),
an 125] labeled F ab 96.5 (middle) and an F ab-
DTPA (right) based on UV absorbance at
280 nm. For three preparations, distrinctive
two peaks were eluted at retention times of
6 and 16 min. Radioactivity trace of 123I-F ab
96.5 HA chromatography had an identical
pattern to its OD trace.

Table 1 Protein and radioactivity percentage in peak
1 and peak 2 eluted from hydroxylapatite
column chromatography

Peak 1 Peak 2
Protein (%)
F ab 96.5 13.2 86.6
125[-F ab 16.0 84.0
F ab-DTPA 42.7 573
Radioactivity (%)
125]-F ab 15.0 85.0

(t Fab-DTPA i, tdbiz2o0—7iciBEs
H, FhZFho retention time iX 64 £ 163 Th
o7 (Fig. 1), ®=#—LeBbECESL, %
nZEhovr—27 0EHEGE Y Table 1 ITRT. R
s Fab b 1%[-Fabix, B A LRRD I m~
NS ADAF—VERLEDORKLT, Fab-
DTPA i, MAdMice—2 1 ofEghn, v©—2 2
OWYEF LI, 21-Fab Tix, HBUHEED 15%
RE—27 1z, 85%n—27 2 ik & h (Table
1), ZHRERENECES 72— LiZER—T&
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253 1 3 (1988)

% Corr. Bound {+ SD)

Peak #1

1 1 1 1 1

4.0

6.0 8.0

Cell Number (million)

Fig. 2 Result of cell binding assay using the hydroxylapatite chromatographic peak 1
(O) and peak 2 (®). Percent of corrected cell bound radioactivity was plotted

against the cell number.

V, TZhZhOE—7 OEERELVWZ L %
RL7z. Fab-DTPA & bhic22o08—7
SO Mn A T ZThiToTlc 25, Kk
%305 TE—27 1 212 90% UL E O ENFEE
L7coizwtl, ©—27 2L L rESRshis
57z G% UT). mRESEERCHNZEAED

we, ZOATANLOEHRL LTOREI, B
X OkEREL L ToOEIZZERENI0O%LL ETH
DI

2. Invitro cell binding assay (CBA)

HA-HPLC iz k Y /7B X v 7z 1%1-F ab 96.5 @
250 —ric, FAOGBIEREOENS %)
BErE 20O CBARXY R LKL, 2207y
A%, F—ofEE» B IfEE: A
TRFFCIT o 72, & b ICKIEqH F ab-DTPA O FF
i, FEEHEET v LIk > TTo .

1) Immunoreactivity analysis

HfEE BURE) WS E o, —EE
(5 ng) DEEBIEOKEEZ M LT v &A1 O
R#, Fig. 2 R d. Mlng GURE) 28Nt
B IcHE, MRCHE T 2 ESPEEL, wWTh
DE— 7 THEIML 7T P —ITE L. —F&K
EARIX, ¥—27 1 TiE39%, v©—272TI1x79%

6
5 -
B 4r
é Peak #1
£ gl o e . i
5 3r BT
S A
]
P 2F Peak #2
1 -
0 ) !
0.0 0.1 0.2

1/Cell Concentration [ml/million]

Double reciprocal plot of the hydroxylapatite
chromatographic peaks. Total per corrected
cell bound radioactivity of peak 1 (O) or peak 2
(®) was plotted against the reciprocals of cell
concentration. Immunoreactive fraction of two
peaks was determined as the inverse of the y
intercept. Peak 2 possessed two times greater
immunoreactive fraction (0.789) than that
found in peak 1 (0.392).

Fig. 3
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Fig. 4 Scatchard plot of the hydroxylapatite chromatographic peak 1 (A, C) and peak 2
(B, D). The slope of each plot represented the affinity constant. Without correct-
ing for the immunoreactive fraction (A, B), the slopes for two peaks were ap-
parently different. In contrast, with the correction (C, D) the slopes for two peaks

came out to be similar.

L, ©—7 205038 2 EEEEIRNERE R
RER L. ZOREIEREAFBAMELZRLE T
RO bDOTHBNR, WE—7 L LBREORE
#MFab 2z szlicky, HE~OHEEIRE
2IHESh, FURCHT 2RFREICEIRNE
EBRFREhiz. HE (Ag) Hifk (Ab) o KIHic
BEEROCENZERT? L, 20T v &4 RD
ISR T X 5 cRHsh 5.
Ag + AB —Ag—Ab
(A—B) (T—B) (B)
ZOXPOTROMEFICRLEZ L L, ROK
BEPND,

£ 1 o4 .
B rKi AT

A FRUFRE, TIXRPARE, Btk
AL HRBETSHY, Ko i3BEMEK (affnity
constant, M™1) Th 5. Eicrid, ERRICAEE
M2 T A0 HE ORI REICHT 286 (m-
munoreactive fraction) /7%, L7z ->7T, T/B
AT hbb, BEREOYHL, FUREOWH
¥rzrry bThd, MERXERBERERDY,
YEIFED r 2RDBZLBTEBO,

Z » modified Lineweaver-Burk plot ¥ 7z 13 i i
¥k (double reciplocal) plot % Fig. 3 [Z;x L7z,
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25% 1 7 (1988)

olo)) O U

90;
BO-—
70 |
60——

\o\ ~{— PEAK 2 Fob~DTPA

---&-- UNPURIFIED Fab—DTPA
—O— PEAK 1 Fab—DTPA

50

%B/B,

40
30 |-
20 F

100

Antibody Concentration (ng)

Fig. 5 Results of competitive cell binding assay using the unpurified F ab-DTPA
(---A---), hydroxylapatite chromatographic peak 1 Fab-DTPA (--—¢---) and
peak 2 F ab-DTPA (—[O—). Mass of each antibody preparation required for
509 inhibition of tracer binding was 34 ng, 159 ng and 18 ng, respectively.

IN2RIBC X VB NIER» S yUIFERkD 5
&y E—=2 L2k EhEh 255,127 Einoie.
(1) Rz H-3 % immunoreactive fraction 1% y G
NI VKOOI, FhFRE—2 1280392,
E— 27280789 LB EsR, ZD20o0fEIX
Fig. 2 DR AREER L &L, SHAW SR
RN T v & A % Tik, double reciplocal
plot T A3k & v 5 immunoreactive fraction
@ %, EEHCEAEERTRALES Z L H
RENTz.

2) Scatchard analysis

Wiz, —EEDOHHE (0.5x 108{8) &4 DIRE
D ER & » © Scatchard plot % Fig. 4-A, B iz
sk U7z, Scatchard plot Gix, ZFoOfHEZix —K.
%, xR, fiRoRREERERDT D,
125].Fab 96.5 Dz ZTho — 7B L T, 7u
v bENET—F OEREREITo 7. HEPD
RdPEMERK X Zh £ h, 050x10° (¥—2
1), 1.74x10°(€—22) L&V, ZiFoHm
BRI IS FREz - ERER L. —5F,
Scatchard plot ® % — # % immunoreactive frac-
tion CHET 2EEXHE S T3 R0, [k
T 7T v e bR 1 CHELERE

Fig. 4-C,D ic;73. F &kwaicE L T, Fig
4A,BO7m vy b TI1E, MxcEMFAORE
M »oFEEE B ZRETWDIHLT, #
ALEZIUEORE ¢ xT) X » BEEL TCD
T my F2fFoTW3. ZhiVkwith
Zhov— 7 0oBMEKZ, 293x10° 3LV
243x10° (M) LEES I,

3) Competitive binding assay

WEAMET v A OfER%E Fig. ST L. A
V¥ 22— 3 v ~D Fab-DTPA OIFME R E
%25k, ZREIEL Tk L—%— (1%I-F ab 96.5)
DR~ DFEAHHES iz, Fab-DTPA &I
ZBEWEEDO b v—F—FEREMB) IZXT 5, AN
BrofEARE (B) oIk (7 B/Bo) Zfithfiic, F ab-
DTPA O¥INE (ng) ZHEEHC AT 7 v v b
L. 3oy v X VEOREDREIE, FLr—
Y —DFEENR 50% KHESh 5D F ab-DTPA
RINEZIBEIc i Uiz, SO%MAEICSER, R
B, ©—21, ©—27 2D Fab-DTPA i3 %h
#h 34ng, 159ng, 18ng THYH, ¥—r21x¢
—71X9b894%, 7K HE Fab-DTPA X
D LRI 2ERWEEN R RO LR S .
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V. & &

R B LR T 5 €7 7 v —F ik %
TR L, ANicEE L, B~0kE
BE D J1E 2 2D (Radioimmunoscintigraphy) 33
X OB (Radioimmunotherapy) iFJHL & 5
ETHRAVPEHETE S RSN TE . Bl
ity 5, XV RRRME L EitoBWiiR LB
HTBHILEN, TOFEREERT S 2 ORAE
HIERETH 2%, [FRfIC, 21RO BWIHE O ERE
%, BRE, BRI SERE Sh e R &
MEbZ 45 5. 4E, BE CHELFEORER
HLERESLL, SBEEShicifkZ in vitro TREL
. TORREBONE ) 7 v —FAHERITHT
B, AEOSHEREORE, &b CicHRA%E
LERRIGR ORI REIEIC DWW THBE L.

1. \AEOIEE - FFRICELT

Ptk o408k - BRI R E KT T, Hilko
ReRMEZFIRT 25k, FERRN YR
RRAT 2 HELRS S, BiFRT 740 =F4 7
we b7 74ThHY, HREAWSIFELE T R

FAVAERRANBFERST N BY, HEIII,

FIREY, SELABEIEKHD, (A VTHs
< MO FERDT OIS, b2 E) 70—
FAFELEWZ ES, ZOhic i iaiEE:
DEWHENBRE LY, s oBR/EEE cEM
REEOSTDZLeBET DL, EEODZHE
S & WD B ToRE < RS B R RS

Ha. Licho THRCH T 252 2FIMAT 2,

HWEREAWET 74 =2F47u~x b 57 4 =0
BRFoFEOH TR —FEBITIEW. L L
B, FUREAND Z BB OFEORATDH
B, BELOBCHTIE 7 v —FHED
BT, MSIRPHEED 52 WV BRTE25E
ZEDLDTHLEBDLRILLTHS. Sbic, B
MR Z 2h Zhofffic LT L2 T
FaoT, PAECZLLWE WL B, BEMET
1345 DAEOEW AR, YiEEFIRT 3 5k
DEETH 5.

AEMAW= HA-HPLC i, JEERM & LM

DEWEBTH Y 2430, Hifko IR &L,

Fab96.5 # 7y - BRIz L B T& . I
Fab vt cix, IR oRWAFE» 5, &
WAE EZIR X (T 5 Z L RAREETHh o Tk

IR L iZEROHRLEE LG EOEETH
Y, immunoreactive fraction Z &+ 5410,
ST, HRoREFHMEL 72Y, *1-Fab
E—27 1T 39% R, ©—27 2Tk 19% 0hifk
OHRY, FREDORERR> LB D, 2
DD — 7 DHPT EDOBEMER Ka) 37z -
TWEDN, E—21061%, ©©—2720 21% 5
TR L A LE R WREFNMY TH 5720,
Ko OBDIEHSET TW B, £2 T IR THIE
L, Scatchard plot # FEFTH &, Ko iXflH &
HIEWEZ R L. Zhiz, Me—270%T,
FHEEE BT 2540 Ko 12, BEZELWZ L
»HEW%T 5. Fhwzic HA-HPLC 1%, #Es
MIC X D AR aHE# v — 2 Lic, ik Y HiEE
DENAEEE—7 2Lz LITR .

Z ORNEHFARORRE & PR EIC L 2
PERIEL T H2DRZY TRV, F—IcSE0E
RERIE TR 2B Al 0B D RS
Hedbotez &, WL EFOBRE, Hifk1loF
BHicy 0.02 LEHESh, —EnEMEORET
552XV EDLDTENZ LBDT 1519,
X bz 1%I-F ab ] £ — 7 CTHMHEEN 4% L Wi
By, Eic X 3 BMEcRRERY—7 1 24
Cle b B2 BILZZ LW LERBT 5, RE
#Fab L 12[.Fabp/rn~< h T SaRNFLALE
Fl—ThotzzZ Lh b, 1B[-Fab ToOMRMNTEDS
NIRRT, ZTOXEFRER Fab BARALT
Wi L 2 2R LARENTH 5.

AEDE ) 7 v —F ik 96.5 fERUC WS
NI BMEREME NS-1 TH VD, HBEEEe
Bizw—<vHROKEEFWT D LBFON
T3, ZoBAN, HiAOHRERL LTHE
WhRcHA SRS LT, BHIROARTH
ESh 3Pk L ZOREFHBEP R Z LI
+4FHSh 5, Juarez-Salinas 5%, ~A 7V
F— = 2GR L RNEHR (R = e —<@3R) ©
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56 B E#

2EOLEPEHL, 2oArEabEICLY 3T
DRIz 57z 1sG BEBICAWEN B Z & 2 EBX
WENC X DFERL, HA AL VARETE B
ZeEHELTWS®, SEHAW Fab ik, BE
FOFETHENLShEHRBTH Y bk
FEMICIH—MEL HOZLEERL Tho
. TR bbb, NEMHEORER S
bhicz &ix, 4%/ Z7u—FAHikEHWS
BB E R & LT O WERIRES & Se ERmiE

CRI—CHTAZENRTERVWILEZERLTY
3.

2. HA-HPLC O BfiSECBE LT

A [EFEENC W b 7z hydroxylapatite & 1%,
Y VR VY Y MES, (Cao(POs)s(OH)2) TH Y,
PEREIVA—Fv A FLADETAFILELT, &
H1), <X7F R0, BN, K@% SfEc 0y
BoSHr - Wb hTE ., £ oRFK
XV, HA Z2Hv7c o, thospEiFis,
Bz, BKKE - A A KH - FAIERS LT
B 3FEICESSZLBRRBRIR TN B2,
REHERERICE->TWaY. LirL, SED
EBRPD, P EVHTFEVPELDIEE LR
LTWhAWZ Lid, o Ths. RERDLER
iHwWz Fab b o U, FAJEE HPLC iz
I VHE—Y— 7 CHREhD BRI TY
BEhHTH 5.

BRI - iz & » HA-HPLC i X 34y Bix
BHICHES L DIPAIC L Y B8 % 5 1) 5.
Fab-DTPA % 2 o0 E— 7 icpfish, =hE
NEHEET v, TR LICLZ S, E—F 25

E— 7 LIgl_ TR 9 fER W IEE 2 FF> Z & 3]
L7z, &5ICRER Fab % 12-Fab 034 L

Birvy, su< bl 7602 —2ix DTPA %
EARSERZLIZXY, EEEoY—27 1 0EE
BEIL, BEEE—2 200LBEBED L .
DTPAREAIC X Y Hifkicstd 2l & 2> DB HHSER
B RS E HA-HPLC 1z, 20 IR 238k L T
ST B L0 L FREND, %] DTPA ##
Ao L ERT s L#iffshie. LT
A0, SEEENY—7 1% U LERICHES

253 1% (1988)

Lizicb bbby, E—27 21k Wn kofEs
HREDLD TEWHER 2R L. Wnicxtd s
£— 7 OEHROZEZ, OFE— 7 DEICHES
3% DTPA OB Bdh, Ekid, OF%
Y— 7S HE IS T 5 DIPA 8 n i3 LR
BAREHE bOPOWThr LE L bR
Paik 5077 4 =54 77 2EH W R TI,
DTPA #4824 U % non immunoreactive 75Hi
{KicfEE Lz DTPA 1%, immunoreactive 7L
e L7z DTPA & Win izxbd 5 ROSER £ b
BEVWILERLTWS D2, SEAZLNE
#SmEpEE, QoS Lz DTPA o onEWIT
BHERT 2 LERSTONDB, LT —2r2
SR Mn Tl A EEBShahoTcZ L &
Bt TEE+ 5L, DIPA LEALHAEOK
Bore—7 1 EcER Lz Lk, 20
BT hic kB IR D3EicE S { Fab-DTPA 04y
BERERLIARATRE L HlT s e, WIn o &R A
FriciaxLr— rHITH B DTPA 1Z, AP
B2 o DTPA OEMAESER, 50
EFEAIT X o TET BT 5 2 OFLE D EREE D
TR, ZOh T LrONHERBICEELEXD
DLEEN., ERIORRE, TOHT LD
RO 1 2oRAEZRTLOLEbhiz.

3. HA-HPLC QERISHIZELT

# L < HPLC FicBf & & 17z hydroxylapatite
B AERVBZ LX), BREEET 7 a
— AR E S ERTE S 2 L3, REOR
BTHYVRIETHD. T, BHHED pH, 4%
VERENHIRIC & > TIRMASZETH Y, SERT
304 PANICIA T L, R THLEERIRETH Y, =
e, FSF4 v bRUYSHEMBELLAEW,. &5
K%BntwaAMﬁ—byv—7%Hﬂ%&k
B, EEBECHNSZ L TES. Dlick
HAnguxé%/yn—TWﬁ%D\%ﬁi
Bk, BE»ofET, WAEORWERLEE
LEbh3., LEdBoT, 1) RKE#H (cold) Hifk
DR, BLO2) BFCRET EM® a—F
LA OS2 & N i B 72 SR TE ME O HERS
REWS Z EBER~DIEHELE L TEZDB NS,

Presented by Medical*Online



FOREY VT V5 7 4 BT 2EAEEEE 7 v —F AHiE0F Atk BT 3 ERTIZE 57

VL #& @

1. BFEoRREcHELNE, B—0o0TESS
HEiX Y75 Fab96.5 8 HA-HPLC #z fin3 = &
T, SHR2OOHHEICHBESh D Z EHBRNE
Shiz.

2. 2 0o0N0EOBHETEE I 2.93X10° B LW
243x10°(M™Y) TdH Y, HEEEIT 9% B IV
19% TholeZ L&V, 2 005X/
FELL, BEEERBENDLOLENLDOTHS
TR L .

3. Fab-DTPA # HA-HPLC iz . » 2+ %
&, Mn L ofESMHE b oHAE, BLAEE
O E—7 (EIEELE) CiEH S h 3R L 7o
T

HA-HPLC JE 1R > - fi{E © R E 23 7T RE
e, BECEGHEAO 3 — FERTTR R
BRIV RICHEFELAIREL BEx b e,

N &

PR (Ag), ik (Ab) o RICBEEIER O
HzEAT5 L, ZOERCHNET vEA %D
RIGEUTo X 5 icERESh 5.

Ag + AB sk A .

kg

(A—B) (T—-B) (B)

T A RKBTER, TiBAEE BIIEA
S Liehifhg, b LR, ERGEEARE
ThY, TAZIEE M) ORITERE>. Z0
TyeA T, TH—ET, ALBRB, Tk
k5. FniHkix Fab Th 3 - diE~0H
AiCELTE—ME R, ki, ke iZERER—IK,
TR OEEES (rate constant) k72 5. BSIEE
BRI LR I, R BB S L <
kD,

(A—BNT—Bik=Beks swoiersrmmnn 6
Lizd. Sbig, )R,
B ky | CRC— ?)

(A—B)(T-B) k2

THY, Ko ZFFER M) 272, 22T
% bR G BASER & ThiE (A>B) ()
Rz,

Ka

1

Kok

b, nieE /7 v —F VHHREIRP I,
2 OERTHE L OfEAEE R > A EPFE
TBED, TTTHWEKEE 7 v —FNHERER
W, EICHEHEAR) 2 R 2 il o e (im-
munoreactive fraction)  r 3 3% &, (3) i,

s il i
1
KA +1
%:l_r_ ........................ )
Ka‘A +1

L Michaelis-Menten Blo K Hnic EXET 2 &
NTEB., ZoBRrDL, HEEA) ZERXIC
Nz 7B, B/T (RIMI~OEBRIUEORBAESR)
Ly, r BRERAICERD SR B2, LELE
[BRoOMEEMZbh i nwizw, @) N0z
LBk,

o R N P
T XK—*_T ................ ®)]

LY, TB2 AT hbb, BEROUEK
L, IREOWH L 7wy bTHE, FERE
WERERY, yHRIVr2RDB2ZL1TE
5.

BEE L AWIRIC DTV BE)5 5 TIREEH D T LA
HR—ER I EATER W LET. SEEOZHE,
TR E T 7B RN b e TH AR TH W e H
FEAMICELEILE L BT ET. &bk mE RS
7Y TEIAREE ELHMIIREFRICVHEZRL X
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Summary

Advantage of Highly Immunoreactive Monoclonal Antibodies
in Radioimmunoscintigraphy for Tumor Detection: (I) New
Purification System for Monoclonal Antibedies

Kunihiko Yokovyama

Department of Nuclear Medicine, Kanazawa University School of Medicine

Immunoreactivity (IR) is the fraction of a mono-
clonal antibody (MoAb) preparation capable of
binding to an excess of a specific antigen. One of
the most important requirements for successful
radioimmunoscintigraphy is to use a highly im-
munoreactive MoAb. To assess the effect of an
antibody IR on biodistribution, a fast and simple
purification method has been developed using a
high performance liquid chromatography (HPLC)
system equipped with a hydroxylapatite (HA)
column. The column was eluted at ambient tem-
perature with 0.12 M sodium phosphate buffer
(pH 6.8). With this system, the F ab fragments
from the MoAb 96.5 against the human melanoma
associated p97 antigen were separated into two
well-resolved peaks at retention times of 6 and
16 min. FEM-XII cells (human skin melanoma
cell line) were used in a cell binding assay (CBA)
to determine the maximal percent IR and the
affinity constant of each HA-HPLC peak. The

second peak from an 125]-F ab 96.5 showed ap-
proximately two times greater maximal binding
than did the first peak, whereas the affinity con-
stant for the two was the same. This indicated that
the F ab 96.5 preparations used in this study were
a mixture of more active and less active com-
ponents. Moreover, prior to the HA-HPLC ex-
periments, these preparations were analyzed with
a gel filtration HPLC showing a single molecular
weight peak. This suggested that the HA-HPLC
separation was not based on molecular weight
differences although the separation mechanism of
HA has not yet been fully understood. Thereby, it
is concluded that the HA-HPLC is a powerful tool
to purify MoAbs into the higher immunoreactive
fraction which has a potential advantage in tumor
targeting.

Key words: Monoclonal antibody, F ab 96.5,
Immunoreactivity, Affinity, Hydroxylapatite chro-
matography.
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