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metamorphosis

Design of metamorphosis antibody molecule for cancer treatment and diagnosis

Kamada, Haruhiko
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2 BsAb (taFv scbb )

metamorphosis in vitro BsAb

It is necessary to develop an antibody molecule having a new format in order
to develop the antibody drug. In this study, we attempted to create a novel bispecific antibody
that shows the alternative function. In thiis process, we found an interesting result that
bispecific antibodies that recognize the same epitope have different characteristics and that named
them metamorphosis antibody. In the in-vitro assay, it was found that the improvement of the thermal
stability of BsAb itself is one of the factors leading to the improvement of the activity.
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EEE BREE B L, T'metamorphosis ik EMBICER LIZHH 7 +—~ v NOFUEERR
HTHZLEAAME Lz, Fox 2 EICER% L TX 7K 75 BsAb 1%, AR E DfEG#H.
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2 FEOS 7+ —~ v FOBEZEMEDOEWIERL, LA F 22—k L7 BsAb
ZHWT, fEATETER KOG EIENE & OB SV CRMEE 2 3206 L7, T OfE R, B
TEMEO M LAY EphA10 12k 2R GTEE DL ELIZEH 5 LTV AT Tl MladEimt
OHEFRIZBIE LT\ D Z LB L7z, BID, BsAb A&7 5 Fv OBZEMLZ M Exw 2%
ZEMMTEIL., MIREEIRTEDEFRIZE N D 0 et N AREIC 72 b B 2 7~ & Z TAHI
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4 FEFED taFv dsFv EA~7 ¥ —OESE

ZAVE TITHESE L 7= taFyv (EphA10/CD3), taFv (EphA10/CD3..) {5 F4% & &2, EphAl0 & L
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Vi CDR3 100 pZIZEE T DI AT A ik, Ig 74—/ RITIEESG LT 2WnWT7 U —DY AT A
Lo TNDHZ D, dsFv OREEICB W TREE LR A REEEZEE L, 19 PCR #1752 & T
U VAEBLZ M, RIS, &7 TA~—&y FEHAWTA /83— PCR 21772\, EphAl0 ¥
LD HURD VUIIZ T AT A U B HEA LTz, Vi ~DZE 8 A & itk . RIEEOBEZITUN ., Vi~
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A)taFv A10 dsFv (EphA10/CD3; OKT3 IgG or 38.1 IgM)

Hindlll (G,S); Linker (Long) (G4S), Linker (Long) Mot

/ / Stop
v, Epha10{0lv, Ephatofl] v.cD3 .[ Vv, CD3

V,99C mut  V,44C mut \
(G4S) Linker (Short)

A) primer set
1%t PCR 2nd PCR 3 PCR

CD3 vyC100S: P16 & P39 EphA10 V,G99C EphA10 V,G44C
: P56 & P57 : P58 & P59

B) taFv CD3 dsFv (EphA10/CD3; OKT3 IgG or 38.1 IgM)
Hindlll (G,S); Linker (Long) (G4S), Linker (Long) Mot

/ / Stop
\fLEme\m_[vH ephatofl] v cD3 V,CD3

V| 99C mut V), 44C mut
(G48) Linker (Short)

B) primer set
1st PCR 27 PCR 3 PCR

CD3 V,C100S: P16 & P39  OKT3 V| S99C: P60& P61  CD3 V,G44C
38.1V,A99C: P62 & P63  : P64& P65

2 Gene construct of each taFv-dsFv (A; taFv A10 dsFv (EphA10/CD3,
EphA10/CD34u), B; taFv CD3 dsFv (EphA10/CD3, EphA10/CD3gu)) in plasmid.
Black stars mean mutation of a single cysteine residue.

LR R A HH L7z taFv dsFv O FiHl

WS L7= 4 FEH D taFv dsFv BEART X —Z2 AW T, WILEBHERIC L 22 7z, 8
R BZ—HEBATHZOD N T A7 27 a3 DOFNE (ExpiFectamine™ 293 Transfection
Kit; Life Technologies) 72 & NMCHAHE 2 & L /X7 B2 RKHL S5 £ TORHBIEIX,
Invitrogen; Life Technologies @7 1 b = /LIZHEL 7=,

%9, HiSpeed Plasmid Kits (QIAGEN) & HWTHIRY ¥ —D KEHRZIT 7214, 300 u
g D DNA (BT #—) 72 5N Expifectamin s34 Z1F 40 Opti-MEM I (Invitrogen; Life
Technologies) |20 L, 5 min & L7z (each final volume; 15 mL), ¥RIZ. DNAIRHRE 7
VAT 27 v a VREE SRR AZIRAG L (total; 30 mL), =R T 25730 min MG ST,
DNA-Expifectamin JE&H&IL. 3x106 cell/mlL (250 mlL medium) @ Expi293F filazEde=A~7 5
Z @ (1L &) ICHINE, 37C, 8% COZHLAE DA U F 2 X—F —TIRE SR LITo 72, R
AR LTS 16~18 hr §53%%. ¥ v MG ENL= oo —R)#K (15 156 mL, 25 1.5
) ZRIML, &5 1 week i & 1T o702, T Dk, mOEE 4°C, 6,0006, 20 min) (kb
U L7 By mE i, IMAC IC X 2RI ATV, BX U7 BRI SN -l 2B L,
FNVABI a~ 87T 74—l L DR EZRAT-, 4 taFv & BsAb OFERLEE X, SDS-PAGE
72 5 TNZ Western blot (2 & 0 EFEM L7=,

TSA T K % B\Z2 et Bl

A L7z taFv CD3 dsFv (EphA10/CD3), taFv CD3 dsFv (EphA10/CD3q) & FHWVNT, TSAIZ X D
A EMETH 2 AT, £, XU ERIE 0. 1~14 mg/mL OFPHNT 1/2 TOFHR L7=V
VIR (20 pL)E T AL, 96 well FL— MIEIILT (BEEY L n=2, 3),
WNT, BRISHRIZ 1 /20 FIR U7- 80963 3E SYPRO Orange (Life Technology S—-6650, Ex 472
n-m, Em 570 nm) % 1 pL Nz 7= (KIS A47—/v 21 pl/well), ZD%, $—~<LH A7 TF—
(C1000 Thermal Cycler; Bio—Rad) ZH T, HANZT4CT5 min S S872%. 0.5 C/10 sec
TIREZ 90 CE T LR S TWE, fkIAIIC 570 nm OWRICEZBIE Lz, F7-. 4 TmfEix,
FR LY TR ENTEDOEHE A T L=,

taFv CD3 dsFv (EphA10/CD3), taFv CD3 dsFv (EphA10/CD3 ) O A0 E=E M A
FHEL L 7= taFv CD3 dsFv (EphA10/CD3), taFv CD3 dsFv (EphA10/CD31) % FV T, LDH release
assay IZ & B MM EIERL 27z, =7 =7 X —HflaTH D PBMC IF, ¥—% > hTH
DA RE LT, E/T=2. 6 B LT & 2D KONz, D% 2 AEA »F 2—
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[(experimental release) - (effector release) - (target release)]
% cytotoxicity = x 100
[(target maximum release) - (target release)]

-target release : #—47 vRa (A AMRE)D A M SRH SN TLDH (0% cytotoxicity)

-target maximum release : Lysis SolutionIZ &Y FERL=42—4 v MK N SHHE S T=LDH (100% cytotoxicity)
-effector release : T7x75%—#Hl (PBMC)D &AM SRE S -LDH

-experimental release: Hi{AEPBMCE M X f AV A MR A SR S4L7-LDH

~ L. FERIRRD S ByEHIC i &3u7- LDH &% CytoTox 96 (Promega) iIZ L D HIEL. LLF
OFFEXEZ D LT, Bk EREZH E L7 (Dayd),

SPR 14 % 7 R E B AR AT

FHHELL 7~ taFv CD3 dst (EphA10/CD3), taFv CD3 dsFv (EphA10/CD31.) % VT, EphAl0 &
CD3 IZXF T DG AR DUV T SPRIEIC X 2 EEim AT 2372, Biacore T200 (GE ~/L A/
T ey RY) %’fﬁﬁlf‘f 2RO F 7 +—~ v D 5A% S BsAb (taFv, scDb) OEFEAHLRIZ
kT DREE R OW TR 234 T2, SRIOWPE T, B —F v 7 ThHD M5IZY
K& LT anti-human Ab Z[#EFH{t (9, 000”10, 000 RU) L. # ™%, human 1gGl H13ED Fe gk A
Fh4& X 47~ hEphAl0-Fc (R&D Systems; 5 pg/ml, 1 min #sA), hCD3 ¢ § -Fc (SINO
Biological; 1.6 ug/mL, 1 min #IN) Z /X7 & % Capture S¥7=, D%, £k 7
(1-240 oM range) #7774 F& LTIRIMTH2MEREBEH LTz, £, M7 A —Z1%
single kinetics EIC & @%Hﬂb 2-3 [BIE L7-T7 — % OIFEBEZFL# Lz, 7‘/:‘/?“%@?
WRITIZ, PBS-EP Zffifl L. ¥k 30 ul/s THATHHARELZHIE LT,
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A El, Fv OBRZEMEOM ENHIFFTE % dsFv (27 H L. taFv  (EphA10/CD3), taFv
(EphA10/CD3:yy) {5 7% & L IC EphA10, CD3 HUAD Vi, Vy RAA UCENTFN VAT A 2 A
ALUToEE 4 FBO taFv dsFv BB Z — 25 L, WILBRBRZFH Ll 237,
FOFER, EphAl0 FUIKD R A A NV AT A U HEA LT taFv A10 dsFv (EphA10/CD3), taFv
A10 dsFv (EphA10/CD31.) f . FAAB I A~ NS T T o —C EARERIA RN, HIGA Y
NIBIZHYT =7 33Bd ooz (K3 A 0, _i’wiﬁ% 5<. %5%7\ & AT
WY TlXlem o727z, Ig 74—V RERT DIZOICMEIR VAT A 2 FD, ooV A
VT 4 REEGDIER S I, # o8y taFv A10 dsFv taFv CD3 dsFv
HORBEMMETLTLESRZD A B
EMRRTHLEEBEZXTWD, — 30
Ji. CD3HFUED KA A |z /7\74’
v & i AN L 7= taFv (D3 dsFv
(EphA10/CD3), taFv CD3 dsFv
(EphA10/CD31g) Tld., ZTHVE TIZFH
#1172 BsAb & [AI#£IZ monomer 78 5 . N
WIZ dimer OFEEBAB D LT 100 150 200 2501 100 150 200 250
(3B, D), 2T, LAEOFHmIZ Elution volume [ml] Elution volume [ml]
j;s[/\‘”caj:\ :n%o) 2 *ﬁi’ﬁ@ taFv SDS-PAGE Western blot SDS-PAGE Western blot
dsFv O &% W CTHEBERRAT & 3l 2 D M DM
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3. Characteristics of each ¢ D

taFv dsFv by Gel filtration 300 D
chromatography profile and
SDS-PAGE and Western blot
analysis. A; taFv A10 dsFv
(EphA10/CD3), B; taFv CD3
dsFv (EphA10/CD3), C; taFv
A10 dst (EphAlO/CD3lgM), ; AT
taFv C S v 0 M o .
(E|;)hA10/CD3I M) The arrow 100 150 200 250: 100 150 200 250
shows m0|ecu|ar size standards Elution volume [ml] Elution volume [ml]

with their apparent molecular SDS-PAGE Western blat SDS-PAGE Westem blot
weights in kiloDalton (kDa). D M D M
Abbreviations: D is dimer, M Is No Data No Data
monomer. 50 kDa — sy 50 kDa—-
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WIZ, FRABLL 7= 2 fEJEO taFv CD3 dsFv (EphA10/CD3), taFv CD3 dsFv (EphA10/CD3..) %
W, VAT 4 REEEGDEANI L DL EMEDR LR S5 D TSA T L 55l &2 3 A 7=,
FOFEE. 2 FEEO tabfv (D3 dsFv |Z. YA T 4 FiEE 2 E AT HHE1D taFv (EphA10/CD3),
taFv (EphA10/CD31y) & [FAERIZ, 2 DD TmEA RS NTc, S HIZ, Y AT A U OEAKITEN
T, 29200 —27 DN, X 0REMEICENT TnfEN, S SICEEMAIZT 7 b (3T10°CHREE [
A)THZENRH SN, PAVT 4 FEGOBEANZ L2 ZEPBRD N (H4), AlEl
2 FEEHD CD3 HifR (IgG, IgM) D KA AL NZENEFNT AT A EZEANL=FER, % taFv CD3
dsFv IZB W TIEL, Wb IR0 TnfED S 7 FRBEIN-DITx L, KR O Tn fE1XIE
LA EBB LN o Tn, LI - T, taFv 74—~y MZBWTHLNTZ 2 DD Tnfl
X, SRS CD3 HUAD scFv ITAHY L, RIS EphALO HUAD scFv IZHE 232 rREMED |
LEZ N,

monomeric BsAb dimeric BsAb
A B
A — a
S NS X
20 80 100 2 80 100
...... taFv - . taFv
EphA10/CD3,y X EphA10/CD3,g

__ taFv CD3dsFv __ taFv CD3dsFv
EphA10/CD3 EphA10/CD3

20 fﬂ) U 80 100 2 60 U 80 100
...... taFv taFv
EphA10/CD3 gy EphA10/CD3gy
g __ taFvCD3dsFv ___ taFv CD3dsFv
z EphA10/CD3gy EphA10/CD3 g,
¥
Temperature [*C]

Tm[C]
arycongsryToomer 2 B4y
(EphA10/CD3) : s
arecoyare  ToTomr 23 098
(EphA10/CD3,g) : o

4 Melting curves of monomeric and dimeric taFv CD3 dsFvs were determined. For
taFv CD3 dsFv (EphA10/CD3); A, B, taFv CD3 dsFv (EphA10/CD3i4u); C, D melting
curves were determined at concentration range of 0.06-1 mg/mL BsAb. taFv CD3
dsFv (EphA10/CD3) and taFv CD3 dsFv (EphA10/CD3i,v); Solid line, taFv CD3
(EphA10/CD3) and taFv CD3 (EphA10/CD3iq); doted fine. The left panel is
monomeric BsAbs and the right panel is dimeric BsAbs.
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