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DRETE J ONWEL B BRERRS ORGS0 BB O Fofi7e &, SERELR O S CIEEDN R ST\ b, ARBFZE T,
% B EMEPUR SR AR PURE RS O BHIAREZ A ME Y A7~ 3 VA FRES, WE U A7~ T A
¥ N AR DA B OB A B IS, (DIRIERBUAEN Y —XE AW e r— AR %7 ¢ L LT 1-1 26
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(1) WHAPUREN S — X2\ r— AR X T 4
1-1. ZHEREGUAR OHEREMRITIZ BT D58

Fox O T N—T7TRFE LTz HrRHA Y EfTE CCAP (Chemical Conjugation by Affinity Peptide) 5
IZR DR Y 2 — N OEIEBRFE AT, BEREVESRVE ENE, BV 21T 9 7o 0% 7L OFRH
iD=, KT, CCAPIEIZ L D7 ¥ MM 1gG 2 _— A 24 g % L — MEfih IgG, bumAlEts IgG O/ER %
1TV, AFge s & LR TRV ENE, BEEMERI 21T o 7=, T OFER, CCAP a2 ¥ = 7 — F TOE WA E
Pa BT 2 LR TE 2. BEERHl OBLS M H1L, CCAP &AL, PURMEEREICIZE<EE LWL DD, Fe
y Z K (Fey Z8BIR 1, Fey %K Ila) ~OFEAIZONTIE, REMKL D ESINEE D2 LT, i
Fey 25K la O 7 F v %4 LTz NK Ml OIEMALIERIC X 0 sy itk FEEfafEs gt (ADCC I
P 3BT 2 eavraniz. —J7, BRI Fe 2B (FcRn) (x4 275G 6EIL, CCAP Efili (21fi) X
S THEEILRDI, MRE LT, MNTO IgG FUROFRINE 25 Z E MG, €2T, 20X
) I E fRIT BT OIICBR Lz t-CAP B K D a v Y a7 — b, Hil- 72 misaert =3 S OB I 1f T
TRHMIEZ G Lo, ZOFEE, CCAPEE R, AT 5 Y al— MIIBIMERTF KRG
T, 7Y K Lys-Gly-Gly &\ 95 s URTF ROLIN, Fe LD D Lys248 ORISHICHE ST HEMETH S.
ZoarYa— MCXDEELEEIChT, &Y L— MEM, PrRAIEL IgG ORI A D, HEREFEAMN,
BEMFMZ T 7. ZORER, BEREM: - ZEMTIE, tCAP 2> Y a7 — M, REHIK L IFTIXE— OBEE
ERLIZ. 20X, 1gG B2 _X—RA L LTomiiEtEa > ¥ o 7 — FBIRICT T 725l O BAR OFEE & 2k L
7c.

1-2. ZHEREHUROWVERRATIZ BT 2458

AT, ZEFFRMETURZ O & T 2R ERFUREEROE ) A7 ~ X P A b FIEORSE &Ml
WHM AT D Z LA HNE LTRY, BARXZDOF TEEERES TEhiR28iE U CEEFREEPIAE
TERL, 2 DYWL T L CHIROIR S TR oMM L ik 2 2 L2k, o7 +—~y F 52 &
IZ R DAL D RE R A Y L7z,

BARMZIE, U E CICEMPUR & L TR 247 > C & 7= scFv (single chain Fv) <° VHH (variable
domain of heavy chain of heavy-chain antibody) Z& D& F{bHikIz>WTC, EEEOHAZ Y > —T>
RNTE L ERFBMEPUA ZERL L, BAREL S B 7 R ORBLEZLOTURIC KT T /G G Bk, BV el L O

2



PUFMSRE DPLEZN RISV C, KM LA TIER L OGRS X 0 i L. £F IR X ORI st
TOEREZREMOPUR L T 22 LTk D, ZMOT7 +—~ v MTT DI LI X DPMEDEIT OV TR
B L. TORE, ZEERETERO 7 r—~ v N TIIRBEENSKIEICHEDT 5, H 2 WIFEZEMENME T3
HaAYARNT 7 MRRLNER, WICHFEICHT 5 AT EoBFEO RigZ EASHER CEleary A hT
7 R0, BMOFUATIZR SN2 0> e HUROMREILERN R 2 S LIca U A M I 7 RO FELTE. SHICE
DOHUR DR FEN R OW T THEZ ZEMICART L7 & 2 A, ThEnobikf 2272 <) v —ofE
BIKEL TRRDIBAEREET 2 Z ERHALMNICR o7, WPROZEERMEFEIC X - TH MR
OFEFEFLEZI RN R O Z & d, Bz FRMEEERICE 2 O Tl <, iy 1O dh 2 o ki
ICEDHBEDELNTZZ ENRBRENT. 2D X H IS, EEOPUAZ R S CER LS mEERERKICE
WL, Vo h—REED, av A 77 FORFHZL--THELELO LIZRRLERARROND Z L3
D728, BAFOBRIZITEEA RBUE NG O N EETHDL Z RO THRERLY Lo T.

(2) dnE - Lerain ik
2-1. HEkE e OV EVER AR T2 B4 2 05

ZEFFRMPUAZ 1L U & T 2 MRPUAEITIL, kO @RS X UMKy iz X 0 &R EMD
BrzolskEZ L, RETERTH 2 WIIRFET OREMEMERN T & B EREPHFEOMEEE L 72 V15575, BRI
FZB T DL EMET R OIEEE & 72 % ERHESZ OFHBEAINIC OV T, S-S RRIRHR L Ty, A
e CIE, WP EIG S 2 65U, 7 v BOBEREROFMFIEEHEET D & &b, Mx%E
PERE FE 2l o 7o REME TR OZ Y A2 BR L. ¥ v R BOBERERIZE T 226 KR Oy
Tima PR D70, RIS, AL MU X o TEME S S guiRaEl 2 Hyy, ZRERS =& 85
g% 7-8% SEC OB 2 it L. TH ORI fuk s 7O 217V, BEEARDIEREE %
Al L7z, SEC Zfli » THRAFH OBEMIE K Z -9 51218, B ~OWEULE, 17 L7 4V 4 —~h
7 v T ENDEENR, RENEOREMRR L, SEC TR LI WEHER S I =3 5720, PR RO E
— 7 RN D OO REIR L THET 2 Z DA THL Z LRz, &6, KIEHREUKEN S — X%
EH LI =222 T 4 O—B & LT, 1-1 ZRREPURDREMITIC BT 2 E TIER S hie~TF F=a v
=7 — MUK, DOTA Zifi& S 72 DOTA = ¥ 2 77— MHURIZ DWW THEIE T EMEC A DTS 72 & DR MR
WraAT o7z, AMTEREOFEICIE, b PRI R R EZ AW 7 FuR KA G S (ADCC) TEMERER %
Mz, 2OfER, arya 7 — MR b @y ADCCIEEA TR L, S HIZBZEEZm ELTWDS
T ER L. R ORERN D, AT T FRGUA Fe OBIFREE (X1 FI7 %) & [V DX
Ty 7 LTHEY, ZORRE, (1) pFrr b —0ETIZLY ADCC EERR EL, (2) Fe dZEH:
ZILES L 2 L TREEMNN LT D, EWOIHTROFAN=ALEH BN LT,

ABFFERRE TR SRR, FIRGRSC, FDA X EMA 72 EVEsMBLH 2 R 0B 7e &2 B £ 2, B EKGR IS
U7 S PRS2 9 2 L CRpICIVE & e D EMERIMICE A 2B E, MEY A7 <RV A FOBLR
MBBUR E SR OEZ IR LTz,

2-2. WHARPUREILFL DAL A N T VAT p— A — a3 URITICEE T 258

WA, JUAEEWESGE (ADC) FEOURMAFURERLOBRFENERIL L TWD. TR HRMEE A5
FL YT 4 OFWENE 2 IEREZREM T 5 7201213, ARSI 20, &, KMEMFICLVIEEIS
NOWEZE AT T AT —A—var) ZALNITLHIENREETH LS. —, TObZwEtn
ORI R FTRE 2R FIENHENL SN TE LT, WMRFUEDNAA T ST AT 3 —A =13 IZHOWNTER
72 82\, ARFETIE, ADC HDORMRETUEAD AL A T o AT 3 —A = a VMR FEEZHNLT 5 &
BT, "AA T AT F—A— a8 ADC OEYBERIC KT THELERZT LI EEAMNET 5.
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ADC DORRFERIEE, —#RIS, A v— FHURROBIA 7 4 A2 A THR e iz ) 7 FREGIEIC XY
ITOILD Z LMV, i L7z ADC O~=A D_}“l"t/\iﬁ(%ﬁﬁﬂﬁfﬁfib‘ b, FUEMIRL (drug-to-
antibody ratio, DAR) DAz KD Z LN TE V. DAR A DAEMRNEA LA FHET 5 2 &%, FEipH)
RB7a 7 7 A NEEMICEET H7-DICEHETHY, 61T, ADC 2% T 2 BEoME KE iz W THH
RIEHRE RV S D ASHBFETIE, TRD Lys fiAH L O Cys A ADC 3 Hrkf4 & LT DAR 43445y
WrFREEMSL LT, S5, i) v —HBEE2 A7 5 ADCICHHEHFRETHL Z LB FEIEL. £/, b
FFeRn b7 VAV 2=y 7~ AZ#E Lz ADC ® DAR A OERNIZE T 2B EZH LT D E &
HIZ, WE Lo FEOFERAMEEZFERELZ. M2 C, DM1 FOEHENA 17— FE2xtg & Uz mEate 3
Wi BERE FE A L LTz

2-3. EWTENE - SOEEAE R B9 D BFSE
B OBERIGUR ~DOFEEIT K THIAMEM 2383 5 2 ERFERMEHUR O EWIEEFHNIC W TIEEDT

~DOREFEE, KO, 2o THIEEZ SNAEHOFE MmN R RTHD. K2 BiTE (Blspe01f1cTcell
Engager) @ K 9 I[ZEHAIC SRS OTEME 28 T2 BE A BMHUA DS A 1T, I F 72 e i oyE (b 23
HERLAEEHRBBUCORN DY X7 2A L TEHEY, invitro TOAEMIEHRHME OB EMEITE V. AR5 HAF5E
TlE, HEOREMIRZ B ONATUREER & 3% BITE 8 Z SR B FUR ORI RIS 217V, PR
o, ETT I H *%Eﬂﬂ’ﬂ@ﬁﬁ‘fﬁﬁﬂﬁ, EEAIAR R R TS TS D A NE MR FIE 2 L L, 2 ORFEAE I 58T
L7z, F7z, ilH LRI X - TFE U BN O S il is b aE 2 & L, BIiTE R "SR SIEHUAEE
RIRDOPE MR Y 2 703, fE & D M IR OFESCERIKDREIC L > TRR D2 L2 W
LT LT, FRZ, CD3 ZIEM & 32 “EHRFRMPUROEEMRITE MR ML EFLER D O ORIEMET A S A
VT ENA L OGWEBINIGHEE LI Z LG, BERE LR MEN LA LA FERRBLAHET 5
VAT BEWZ EPRBI NI, AW THIOR LT- in vitro AWTEPEREM R ITEEE RS O il U
AT /T D0 FECERDORIEITICAEN Th 5 L E 2 b,

HE

(1) Case study using next-generation antibody domestic seeds
1-1. Study on functional analysis of multifunctional antibodies
For the development of antibody conjugate drugs using antibody site-specific modification methods, CCAP
and its improved method t-CAP, the functional properties and thermal stability of the metal chelator-
modified and anti-cancer drug-modified IgG were evaluated. While both conjugates did not change the
antigen-binding affinity, CCAP conjugate showed enhanced stability and increased affinity to Fcy receptor.
The t-CAP conjugate showed the same functionality and stability as the unmodified antibody. Through
these studies, the production method of next-generation’s highly functional antibody conjugates and their
functional evaluation system were established.
1-2. Study on physical analysis of multifunctional antibodies
In this study, we analyzed the properties of multi-specific antibodies, especially focusing on the antibodies
constructed by conjugation of multiple fragment antibodies by using physicochemical techniques. As a
result, we have elucidated the multi-specific antibodies can obtain novel properties, which are totally
different from parental antibodies. Therefore, multifaceted analyses are crucial in the steps of multi-
specific antibody development.

(2) Quality and safety evaluation approaches



2-1. Study on stability evaluation

In this study, we developed a method to evaluate protein aggregate formation during storage, and discuss
the validity of stability prediction approach using various existing stability parameters and evaluation
methods. In addition, through structural and thermodynamic analysis of CCAP conjugates, we revealed
that the conjugated peptide blocks the Fc dynamics like a ‘wedge’, resulting in 1) enhanced ADCC via

decreased molecular entropy as well as 2) increased thermal stability via blockade of Fc denaturation.

2-2. Study on biotransformation analysis of next-generation antibodies

Antibody-drug conjugate (ADC) is a modified monoclonal antibody connected to cytotoxic drug via an
optimized linker. Evaluating the drug-to-antibody ratio (DAR) changes in vivo provides valuable
information for a deep understanding of PK profile as well as the structural optimization of ADCs. In this
study, a DAR distribution analysis method for ADCs in human plasma was established using commercially
available ADCs. In addition, the usefulness of the method was demonstrated through animal experiments

using human neonatal Fc receptor (FcRn) transgenic mice.

2-3. Study on evaluation of bioactivity/immunological effect

In this study, we prepared a tandem scFv-typed bsAb targeting HER2 and CD3 (HER2-CD3), and
evaluated the impact of aggregation of HER2-CD3 on the in vitro immunotoxicity. Comparison of the
aggregates generated under various stress conditions indicated the possibility that insoluble protein
particles, which were detected by qLLD analysis and found to contain non-denatured functional domains,
contributed to the activation of CD3-expressing immune cells in the absence of HER2-expressing target
cells. These results indicated the potential risk of aggregation of T cell-redirecting bsAbs, which could
induce unwanted immune cell activation and inflammation and thereby immune-mediated adverse

reactions.



