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Therapeutic /‘

protein -
@ RTF R EMHC T-cell receptor
75 Z11OEEHEH Ther'apeutic protein-derived

/  APCRE(CIER \ peptide @ 1 R1>(C
Fluidic phase pinocytosis MHC class Il & D BV EIEAL Anti-drug antibodies (ADA)

SRR ZEE
X1 EHATIAe = FURIETRHARE (APC)

X2 THIRBHRZZYK (T-cell receptor: TCR)
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UH  SEiEOverview

®In vitro PBMC assay
@In vitro DC+Tcell Assay

Immune ." a*4 Danger signals
complexes ; AALT (PAMPs / DAMPS)

oo, o0

“?&" N PRRs

¥ (e.g. TLR)
) ®1In silico
®I_n vitro HLA assay @®MAPPs @B cell assays
@DC internalization assay ®Peptide-based assays
DC; dendritic cells (#&H{AfHRE) , Ducret A, et al. MAbs. (2022) K& D —EBtk#:

HLA; Human Leukocyte Antigen (& MEMBRER) |,
MAPPs; MHC-II-associated peptide proteomics ,
PBMC; Peripheral Blood Mononuclear Cells (GRiEIMEZAMAZ)
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BIE L. A RIS Z R EH il M TR RS AN RIEREEI T Bh) B2
assay ® 77w 21 DFEMFI/ (S X 93 E A TEA
H—mHETE, SOERE — &
o b Mb/IEEBLDI=HD 7y hX  OFERR YA %R ® IR THOMHCY S TIESEFHTHIE
® Ry ] EAEES S ODCICLBEANMETOTS (Cho TRBENLD. BBEEEEE| =
MAPPs ® Fit 5l (CEEE LI WL DYURIB R\ > (CHkTF ECUEDITBIDITTEFRL
ALSS—RE)RETHELTN 2 eBERT—4 @157, HLA-DRICODHEISEIEE
§DC © B S BTN (C B (O (3

internalization /N VER(BIZIE. FEsk. S2AE)D

A=
ai%ag ® I RNMELDBIEN TS 2T 3
 BUBSPRSREEERER (X (EHITNF)(C &
maturation =,y 5025

o RF—RID—BLERE  OFURMDREREDHE TR

assay)
O (LEM(CEMENDIRTF R(IARTD
® o & ME/FERZEDIZHD 7Ry h R @FHERRERD T I/INT (it RITIF RNHREE(CK D TEKREIND
Peptide-based /R 1 ZRHA(CIHFE (Peptide- ) DIERAE DIFTEIRLY)
assays based) ©® THARZISZ DM O ER THERAINDIIEERSGHED

BLUOT7 vtz DEE
Ducret A, et al. MAbs. (2022)& D —&B5|H
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® In vitro

O IRHHLAD I Z /R T BIED R —RIT.

PBMC assay /\AAEERDIERRTF RZiR#T D

(whole
protein)

@ In vitro
DC+Tcell
Assay
(whole
protein)
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@ In silico

@ In vitro HLA
assay

® MAPPS

@ DC internalization

® In vitro PBMC
assay

@ In vitro DC-T cell
assay

2D
@In vitro HLA assay
@DC internalization assay

X
O
O
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O

®1In vitro PBMC assay
@1In vitro DC+Tcell Assay

®In silico
3MAPPs

®Peptide-based assays

O O x O O

X
O
X
O
O

&
®B cell assays

Ducret A, et al. MAbs. (2022)&k D —Epk#%
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& in silicoFEITADET, #EE. BIUHEEER/\F-REDIBHRZEFAL. REERER
DOHBEFRICHITBIIE =T D4FEPH/INV Y D EDEZRHN SImmunogenicityz T8
9D, e, ENFEBORETHNFIENEST)LOWNE (IR (CERIL TUL D,
> RwF>I03=a0L—33> : ThOEBE/ERSTE
> PFEHFES=ZAL—23>  TURDIIRIBE &5 A F O XDEEHKREST IV
> MEOS—EFT VYUY : BIXOEE UMD D5 > )\ UEEEZFMAE L. RKIDEE

THETE
> JP7—=ATAPETI : ik ESF—5v MEIDODFHRE/F—2(CDVWT. FEHE%R
HHAHANTETH  etc...

& E(CK=DEHRZIUIBTEZDIEH, BRAMIECEBNTLNDESNTLS,
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& KIETI&. in silicosEAOHEM 7 O—D—fF &Reviewsa X [CEEE NI —HIN— A ZI’R
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Khetan R, et al. MAbs. (2022)&k D —&Biki%:
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. L. L. Jawa V, et al. Clinical Immunology. (2013)
Example roadmap for immunogenicity prediction «khetanR, et al. MAbs. (2022) kD —Epik#:

In Silico In Vitro In Vivo
™~
Screen multiple f \ [ Examine: )

» ~~
therzl%mtjtlc Test PBMC N ;:.Ivcer:;sequence- %
candiaaies

Responses immunogenicity £
J/ -
A N/ » Natural antigen O
o ) [\ Fetom T ———\ || processngand 2
1 | immunogenicity Cell Assays Vary Ratio s =
| based on with ] of Tcellsto >_ « Peptide/MHC ©
| predicted proteins / dendritic stability g
| epitope content y té}rget cells * T cell activation ro)
I . epitopes J N/ thresholds HLA =
=L _¥Y__. ( \ « Post- Transgenic a2
[ . =
; t lat; I e
1 Modify sequences ! Investigate r:‘aor:j?fi;ir; Mouse
| e Model
! to reduce | artificlal LN r, » Formulation-
I\ Immunogenicity J \ / \induced changes j

. J € AN J
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Database (free) Khetan R, et al. MAbs. (2022)& D —&BtkA%
Datebase Name Application Link
IDn;gggseE([}Engi Experimental data on antibody and T cell epitopes. https://www.iedb.org
MHCBN 4.0 A database of MHC/TAP binding peptides and T-cell epitopes. |nttps://webs.iiitd.edu.in/raghava/mhcbn
Bcipep Database of B-cell epitopes. https://webs.iiitd.edu.in/raghava/bcipep/info.html
Leadscope Toxicity The Leadscope Toxicity Database contains over 180,000 tos: /e leadscope.com/product. info.oho?pro ducts id—78
Database chemical structures with over 400,000 toxicity study results. ' ' ' T
Software (free) ol
Software Name Application Link —
ANTIGENpro Protein Antigenicity predictor tbesscrmtch broteomice.ice el edu &
COBEpro Continuous B-cell epitope predictor. ' ' T 2
BEpro (PEPITO) Discontinuous B-cell epitope predictor. https://pepito.proteomics.ics.uci.edu/info.html O
Di Prediction of discontinuous B cell epitopes from protein three- . "
ISCOTOpe . . http://www.cbs.dtu.dk/services/DiscoTope

dimensional structures (Q\
ElliPro Antibody epitope prediction http: //tools.iedb.org/ellipro T
SVMTriP A tool to predict linear antigenic epitopes http://sysbio.unl.edu/SVMTiP o
AbAdapt Antibody-specific epitope prediction https: //sysimm.org/abadapt ®©
RANKPEP Immunogenicity risk assessment http://imed.med.ucm.es/Tools/rankpep.htm! 9
NetMHCIIpan Immunogenicity risk assessment https://services.healthtech.dtu.dk/services/NetMHCIIpan-4.0 g
MHCEpItOpeEnergy Rosetta‘based biOtherapeUtiC deimmunization plathrm 2;35: www.rosettacommons.org/docs/latest/rosetta basics/scoring/MHCEpitopeEn Q
Hu-mADb AntlbOdy humanization tool https://opig.stats.ox.ac.uk/webapps/sabdab-sabpred/sabpred/humab j:
TOPKAT in silico toxicology assessments https://www.toxit.it/en/services/software/topkat =
Software (paid)
Name Company Application

EpiMatrix |EpiVax An integrated toolkit for the selection and optimization of antigens and the design of epitope
LabZient™ |Abzena Predictive in-silico evaluation with laboratory methods to de-risk the application
Epibase Lonza In silico immunoprofiling services and in vitro cellular assays predict and compare the immunogenicity risk potential

JU—DYV T MITT7EZEERESNTND. — 75, A—H—(FHABREF R TSR0
DT, SACREEIAN FSERRDOFAY I D1 77EfERLTNDDTIE?
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In silicof#tr ~&E

Antibody
modelling

abYmod

ABodyBuilder
Repertoire Builder

MODELLER

RosettaAntibody
PIGS

MOE
LYRA

Molecular
Docking

DockThor
SwissDock
HADDOCK

GOLD
RosettaDock
FTDock 2.0
AbAdapt

Khetan R, et al. MAbs. (2022)&k D —&Bik#%:

Solubility Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
CamSol ~1000candidates ~ ~100candidates ~20-50candidates <10candidates  ~1-3mAbs
Protein-Sol
SODA
SOLpro
SOLart
PROSO Il Aggregation
GAP
SAP
Solubis
AggScore
AGGRESCAN 3D
General PASTA 2.0
Developability JANGO
Therapeutic Antibody Profiler (TAP)
Developability Index
NaturalAntibody AbM .
a(urszl:(eld?o_iykpropapper Post—t;gﬁnsla_tuonal ® N —
abYsis modifications ° . > AbAdapt > Flaanah
Mu';i&eoeep » Therapeutic : ;%YL';‘:;" » SVMTriP
ro 1
Fsil'E)dEM’ & . :\Tr}\tlpb)ody Profiler > SODA
| immunogenicity | SCWRL4.0 Developability .  Antibody i-Patch
PEARS Index FindMod
ANTIGENpro, RANKPEP > Abpred » Aggrescan3D 5 LYRA
COBEppro,.ProPred & :gﬁ::gzz: » CamSol ”
BEpro, NetMHCII » - o N - -
DiEsl%gTo;;. TO[;’&?X? » AggScore > TOPKAT mEE (BR—RO5—-I>—2)
iPro, MetaDru H ~ o o w
SUMTriP, AbAdapt > QikProp ZRALT. d2)\0BD NURTFR
iotorseony il =" DN EABEZ T H S, BHEREICER
AbMabper Menz s> /\UBERAMEY FURIE

. h—=2) BiflleTE b—TZETFRIT S,
STHRIFLHLA-NIELEABEEART S

HLA-ISEERTF RERBRL. DF e e n— N

. e = M B ENR— R & U EMERC L B

o e OSR BRI — )L, BEDTE h—J EMHC (EEHA

T o= 19 e EEEGEFESE) DTFORE/ERMEEN SHBIE
MRTHEIE ~—T%2F3 3,

15t JBF Symposium DG2023-61 19



AUl peax> K~

> FEEAE DS
KUCRBECBDHNIE,
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A4 S B E (C B T Din silicoDFRIDELS (& ?

F(CIFRIFEEFETOBFRICRDIEEZEZITND, BERMEIXIDOEVWRTF RZFERT S
CENTEBDT. MAPPSIRE EREHENDTE T, ZEDIRERH S DR DIAH C{ERE]
BEC(IIRLVD, — /AT, 2R TDIn silicoFAFIRELPE T IIABEIMEVDTIFIRVD? &
WD EZDGATCiEsm UTc (EDFSNTULIRWLDTIE?) &

c’a-e":' JBFCin silicolC DU\ Ci&im CE=DN?

i

ADGA > /\—EED. IBFEMEBEDOZ K (FEFRERDTZ/\W OIS T2 RELTED.
FHIN(CFET LN TSRV, SEI(Foff the table& LTzW). FRIARCOA> MO
HE5XDEELLY,
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U @ In vitro HLA assay ~#iE~

in vitro HLA assayld. HREERDIIINIREADARTF Rt/ E. U EF> MDD
HLA (MHC-classll) ¢&D#ES%Zlid 2FETHS (HMRAER) .

fa e

NI F Rifik{b

Roche PA, et al. Nat Rev
Immunol. (2015) Kk D —EBtkA%

Antigen uptake
and TLR stimulation

Peptide—
li=-MHC class I MHC class Il

x(m

v
[

http://bioanalysisforum.jp/
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" Antigen- \ . K
processing 4
Nucleus compartment O
Lysosome i
Immature DC Maturing DC Mature DC ‘
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FROEEEN & 52 ) OREIDEE LRI F RSATSU—D
R la[=PIN= =R,
45 AP hrEs> ® FHWBHLATLILDI ) (0@ EZNICHT S
Pre-mix FiiiRQ 7z 2.
UM& _— * QICHEATZEAFUEB L —H—RTF %
~RTFR@ #m (@) .

RIF RO
Uj/tfzh
HLA®
HH LA}rLﬁi\(

& 96well T L — MMZR%EHE,
® DEDEQEAFAR—IT3>UIEEDE.
JL—MITHRNMULRERIGSE., I—0OEDA
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ZHMA LT R ES > THRE,
® HUL\I(C—EFE1E L/7Z:15mer0)/\7’? RSADJ50—
EERLA
RTIFR1
RIFR2 90000
RIF K3 9000800000

RIF 14 “O”me”C,
|

HLAES ) \’7*”%‘]0)/\7’? RRrA DRIGIE
HLA & D& CRzR1E % Sl
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KUcBBEZBD BN,

RAMYMIZEBALES L,

(;I.I;\ In vitro HLA assay®DF|smm ERea(d ?

-

AR EERDODOHLAT L)L TEY A EF > b RENET7 v A 2175 2 &N
BECHD., PBMCLDAFLPITVNEEZSND,
RRNRTIFRSATSY—BEROERIDR OIS, RITF REEEHEE, J>4
SRRECKDMBIBE. MIEENEC DEIREMEN' DD,

) XMt g D L COBRRRIEE, DGTHIEIAS ME?
i

U EF> M )I\OBEDOERE (RIGHEDLEZEMERE) OIBENERETIE. &)
SOAA MQd D, F£le. ELISADGREETDRERMICH . FARETTR E(SFEH HH
DHEEMENEVNEERETD, REICEHDED, RIFRMFILLUTERI DS ETA
%, AREOHERIERITDIEBONDIEH. MAPPSOEMNBRATIIIRWLWNEWLDE
] (AN Y Fh
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analysis;Forum,

roreornmics

MAPPs(d, 72N\ OHFEZDEDZMRICHEML. HIRMEANTHLAR FICHES UL
MIFERARDONRT F Rt Z2E=Y—U. NRERESNOTVERIIZEET S5FETHS.

Pathogens
Roche PA, et al. Nat Rev
Immunol. (2015) &k D —Eptk% /{} ‘&‘
Antigen uptake
Peptide— and TLR stimulation
li-MHC class || MHC class Il

A 4
@..a&eﬂc_hzs_
‘ -
NG =-

A UER :

: Antigen- \
processing

Nucleus compartment

Lysosome

Immature DC Maturing DC
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UHN  MAPPs ~miEe B~

MAPPs & (3 ?

MHC-II-Associated Peptide Proteomics (MAPPs)(&. DCHN T ®dD
PRI Ot I Z B THLAD FICHEE UTEMIERRDORT F Rt (C
DT, RIF RDELHIZLC-MS/MSERWTEE Y DM TH B,

In silicolCKBTHIREIE b—TFRMNRTF REHLADIEE DH 2
FRITDD(C L. MAPPS(EIEBRDIRIEREAE (OEVMARRTRIT F R
A ZiRETED,

MAPPsOF|] HY

@ FEOEARABIE DOREIR OB LEER

@ FEIR RSN T LY [/Rw R ARY ] BEHIDREITE
® in silicoTeE R4 I DIREIE

@RI RO = 7
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MHC Class II.EN

PBMC BIIR ¢

S g % 0o e LI‘ i
o o (o) Maturation =
A » %
et PBMC - . =
5
P C
l BfR _8
e Le #IMHC Class §
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Figure 5. Summary of clinical ADA frequency and percentage of positive respond-
ing donors as determined by in the CD134/CD137 T cell activation assay.
Biotherapeutics were divided into 2 groups based on their clinical ADA: low
ADA (green dots) <15% ADA and intermediate/high (yellow dots) or high ADA
(red dots) >15%. A-Trastuzumab, B-Evelocumab, C-Bevacizumab, D-Secukinumab,
E-Pertuzumab,  F-RG7652,  G-alirocumab, H-Etanercept, I-Adalimumab,
J-Ixekizumab, K-Bococizumab, L-Anti-IL13/IL17/BITS7201A, M-HuA33, N-ATR-
107, O- KLH (black dot). Rates of clinical immunogenicity were derived from the
most current USPI, unless stated differently. ADA values for anti-IL13/IL17/
BITS7201A and ATR-107 at single ascending-dose studies were considered for
the calculation. Because secukinumab clinical ADA frequency is below 1%, an
ADA = 1 was used. Because adalimumab, etanercept and ixekizumab have high
variability in clinical ADA frequency, ADA was chosen based on maximal ADA in
the USPI. For adalimumab-ADA = 26%, for etanercept- 8.7%, and for ixekizumab-
22%.
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> HLAOD

HP (%) Covera ge
DR15 DQ1 17.0 17
DR4 DQ4 12.1 29.1
DR9 DQ3 10.3 39.4
DR8 DQ1 8.3 47.7]
DR13 DQ1 7.4 55.1
DR12 DQ7 5.9 61
DR4 DQ3 5.8 66.8
DR1 DQ1 5.4 72.2
DR14 DQ1 4.6 76.8
DR4 DQBL 3.0 79.8
DR11 DQ7 2.4 82.2
DR8 DQ4 2.4 84.6
DR4 DQ7 1.9 86.5
DR8 DQ3 1.9 88.4
DR9 DQBL 1.9 90.3
DRJ25 DQ7 1.6 91.9
DRBL DQ1 0.9 92.8
DR14 DQ7 0.9 93.7
DR9 DQ7 0.8 94.5
DR16 DQ1 0.8 95.3
DR12 DQ3 0.7 96
DR10 DQ1 0.6 96.6
DR8 DQ7 0.5 97.1
DR7 DQ2 0.4 97.5
DR12 DQ1 0.3 97.8
DR15 DQ7 0.3 98.1
DRBL DQ7 0.3 98.4
DR8 DQBL 0.2 98.6

SEE 5 (DR-DQ : BAA)

HLA Haplotype frequencies

Coverage (%)
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intracellular Secreted

Molecule detected Surface and surface (in situ) Secreted
Multiparameter Yes Yes No No S
Single cell/cell Frequencies, no =
subset information veE VieE subset info. Ne )
n
Antigen-specificity Yes Yes Yes Yes g
©
Post-assay viability Yes No No Yes §
Quantitation of : , S
protein Possible Possible No Yes 2
Instrumentation Flow cytometer Flow cytometer ELISpot reader SpEie- -

photometer

in vitro PBMC/DC+T cellld ETHAA > TEHRETNTLVSFlow Cytometry &
UELISpot(C DWTRUF ISRIEEDF M Z R .
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Y Flow Cytometry
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8D Flow Cytometry ~wnERRE)~

WHEIREK - a3t
o JO—YA hA—4F—: HlRROREDRHEDY >\ JEZIRLE T Db DI Fras

JO-BAbARNI—ADI2FA2TE-X: —FEDHAXEEDE-XNEFNTED. BFEFIFD
feROEEILET > TILEDLER (CERAEND,

- AT O-J: ENY I\ OBERR/FET DIEHDRETURZZH I DHUA

- HRESEAE: WINR-XDOERETHEAY DEM,. RERF. MEMELREDHE

- HHRREECH: EUEEANIE EZEMEDIESH (IR ZEIEL T T2 (CEATSN DHE

- HRRSNLEE: Y-y MIDINOBZRE T IV —F20 3 DIcHOEARHIMA BRI
- NwIr7—VYUa—33>: B2 T)LOMEDHBONER (CERSNSHEY Y1 —-2 3>

Immature DC | _Mature DC

CD14 LPS-induced Macrophage activation

CD80 Co-stimulation for T cell activation - ++ ++
CD83 Lymphocyte activation - -/+ ++
CD86 Co-stimulation for T cell activation - + +++
HLA-DR Antigen Presentation + ++ Heer
CD209 DC-T cell interactions, DC migration -/+ ++ +

CD40 Co-stimulation for T and B cell activation

DC: dendritic cells
@%:w#
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Flow Cytometry
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DG2016-27 XDk
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(RIEEDHEL)

A DER:
REREN:
EHDERE:

ugREH:

0 e SR R -

=T

FREME:
ERE:
ER=E:

WD DHE (FifRa) AoBERRISETT LDERRT 5.
AN REERENICRHNERIST T LEHRT S,
<Hfk>

KH2TREZRET .

AR E—VAVN AR ERCRABROBEEER T 4. BE:
<EDH>

FEOBRE. KFEH. B OFREERT .

F=T42T DUEANEDLRNLERERT S,
*RENOEEEERL. 2BEROBOBOBETREL,

<#HE>
LEOEHZ. BHICE2TEDSBENHS.
EMHHVIPDEFE T HHE TIE. FHEDIRHBE,

M FHREICHWSEDTA-2KEEFEHLS,

AN UEESBELH D,

MZRFHREDER (VU \BRHF) [CHEON-EIEEFET D,
E—X&E35E81H5.

AR DERESEIS —TV T EEELTAET 5,
BERICESTIE, F—T10 T2 ERTDI5E8LH5.

TEM:

HRBHRE:
HEBHMK:
BE* ZBEERAGETHERTHS. BH. AT DHEEICKY FIFEEME:

[(/\)F—3aVIEE]

MR DIFEEFTEORERES A, EEERFHEORERET S,
EREL TV,

JEEG R Hn=6 (HEEER3) . BRERE5n=10 2 E1TS,
BETIIERKREISEFET S,

ERELTLVELY,

n=3, CVIX25%LIA, BI& N DLELMESIZCVITEET 5,
EFELTULVEL,, ¥A%/—LETEEL-BEEEET 21881 H5,
ELTULVELY, X5F—F o7 TR EMELR-EL TS

n=3. MHAED £20%LIA
ERELTEROCARCTUBRIOLTELZHARS,

EREEE TIX6ERIDIZEELH S,

BRER ClX48EF[E 1205 LA SIEE N H 5.
FEEOREHLFARSD,

REHICETET S5 SE. PBMCYOAMEKIZHBEEZICETET 5,

ADGTIF/NUF—2 3> IEBRICDVTIEER L TULVRLY,
SHMEIBZE(C DWW C B EETOMNR ZHRE I dnNENGD D,
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ELISpot

& YA bhA aiEBER E Ulzenzyme-linked immunosorbent spot assay(ELISPOT)DIRE

YYYYYS

Cytokine ELISA Spot Assay

Capture ab Ie.g.. anti-cytokine 1)

/ N/
)

Membrane ~

e A

Antigen-stimulated cell

@/hmm

\/\/\V\Y\(\/\ll\(

Unstimulated cell

ate bound
c cytokine
\VAVAA\ A\ YVYY
O g

Enzyme + detection ab

e.g., anti-cytokine 2)

D \! hd b
YY ‘v \Y l') YYY
Spot
<o%
B o!‘,f‘

% Y.W.Y";/o/ Y'Y

Chromogen
I

13t JBF Symposium DG2021-50& Dik#%

https://bioanalysisforum.jp/event/discussion.html

(A) DTIUEEHPVDFA>S T > ERD TG
ELISPOTRT L — McFv I Fv—fikEI1— hUE

5. PBMCH U < (EEERE LT=T cellid &7

(B) HiEf UM/ (3R Lol a R S (>
FaR— hI B ETREEFENTHRZEHE L, Y1
~HA R EENET,

(C) HMRBEERDBRNAN. Y b &S UIhied
HROTILETIRDET,

(D) BHEBEFARERMUREUEYT., CoRTEETHA
FUKCBIEBRNSNLENTWED, BREBEX LT
rrES-EAFOREFERAUBEN(CIRH I BB
BlEETY

(B) REEBHEHRINTIZETTFYIFv—anicyA
BHA R ZRY b & UTREBENET,

IL-2Y°IFN-y2 ENE

http.//bioanalysisforum.jp/

NMRICKYEESNDS YA HA TR

THARBELISPOTwEAFwh (MRRESHLILAIATY /AT LX)
https://www.mstechno.co.jp/categories/view/85

YA SO > D&HZE ARy bEUTERHL. ARy bOEDIETiE
SEETA—HAURRMDEAN

(=T cellDigls) =R Do

FEMTHE - BRHELU. ARy hDIgsE (=B cellDiEMHAE)
ZWR I DCETHHELE LR THEHRE TETDIEVDHEEHD (BB cell assays) »
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JB ELISpot ~%BRE)~

BRI - aat]

ELISpot) —4 — :

ELISpot Plate : ELISpotFHD T L — b, fEIAN T L I— hENiztD
EHD

HETUR  IEDY A MA > Z R T DIZHDHUKR

REAUR - FEDY A M1 2 2R 9 DIcHDIRHETIR, ELISA LR
TALPYHRPOA(CEATF > ALENIEEDERX LT FJ7EZ > -ALP/HRP
ZRIGSE CHWS Z EERIEE

B8 | ALPE UL (EHRPOEES

ImmunogenicityDFAITI(EFE (C—AxBVR Y1 1 > ZRHE LU TL\D,
v MEESNTWBEDHE L HIEERFED/\— RILIFHEWLWEEBONS.
J=1ZU. ELISpot) —4 —HwmEBR=RIFT AU Y REUTEITSND.
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ELISpOt ~ODRIEEEDIE\~

5?' ERYA RO RS BR5, ELISAYECLEAIANES D ?

i

DGO X> b : ELISA/R EDLBAKIHMBABEE BT DY A M+ > =R T BTz,
Y1 A EDIERZERT . ELISpotid - b > ZEA Uiz ARy I\c‘:L/

CTRET DIz, MleDIERErRd . —fxi(C(E, BN EELTY A O
(R bDER) (FHhT> hET. 7\7I'\‘J hDEZEDT SUEBIRET Do

A ELISpotlF@BEL LEK ITNE. RS ? 8RETTNSELISpotZ
= EoEANRLD ?

DGOX> b 1 —AZAYIRERHI(E. ELISpot(FfERMELISAL LEN TR (ICERETT &

SEONTLD, —AT. FFS(FECL>T 4 LELISAESREIREENHARE SN TED,

%ﬂ%ﬂﬂ4hﬂ4/@$vFEmbﬂTM%gtﬁb —HEC(SLEEDEE LU,
biRDED., B85Nd3 7T NTv MOERBCENS., filEEE UcLvNC K> TE
mﬁﬁé%%b@%t%ztmﬁo
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ELISpot ~N\UF—23>0~ (8%&)

GCC (Global CRO Council) digdt(E. EICHRHEAHA RSA2 T TOEDZTIVAIEZ Bk
UIE/NUF =232 THBDZENDS. BENIERRKRIATTELFE T1T D Immunogenicity DFI (C
BNWT. BEISADBEIRN. UNURBHS. HARTRBEFRRZEBET DICHIEDEE(CIRD
EEZBNDBIESH. FITRT,

Islam R, et al. Bioanalysis. (2022)&k D —EBiki%®

SOP Should include PBMC isolation, counting method, cell handling, plate reading
method, training requirements and equipment specific procedures
It is suggested that the type of collection tube (heparin), sample collection and
handling times, shipping times determined during method development and
validation also be included

Normalization e Intra- and inter-subject, as needed

of results e Multiple baselines possible
e Normalization against negative control

Critical e PBMC (refer to Corsaro et al. [30] for recommendation for using high-quality
reagents PBMC; alternative criteria may be utilized when evaluated during method
development and confirmed to support the context of use); also, it is possible to
consider the option of CPT tubes for collection as an alternative to removal of
granulocytes at point of analysis
e Detection antibodies
¢ Positive controls
e Lot-to-lot bridging should be performed
¢ In the absence of vendor-provided stability data, stability experiments must be
performed to demonstrate critical reagent stability as per usage in the assay
EOP: Standard operating procedure.

http://bioanalysisforum.jp/
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ELISpot ~N\UF—23>@~ (8%)

Islam R, et al. Bioanalysis. (2022)& D —&B#k#%s

Sample type ¢ Patient samples reflecting study population should be used during method
development and validation, if available
¢ All runs should include positive controls and negative controls
e Run all controls and samples in triplicate (three wells per result) during
validation and sample analysis
Quality controls e At least two levels of positive control and one negative control (media only)
e Acceptable range should be established during validation
e Reference sample/trending control for each day ELISpot is run
Validation e Precision
parameters e Sensitivity (LLOQ and LOD)
based on COU e ULOQ/reportable range
e Specificity
e Ruggedness and robustness
e Linearity
e Critical reagent stability
e Whole blood or PBMC stability
Precision e Minimum ten donors
e Inter-assay: should include a minimum of six runs with three replicates each by
two analysts over multiple days
e Intra-assay: minimum one run and six replicates
e CV <30%
e Total error 40% (LLOQ 50%)
COU: Context of use; LLOD: Lower limit of detection.
o 15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

57



ELISpot ~)\UF—23>0Q~ (8%)

Islam R, et al. Bioanalysis. (2022) & D —&BHk#%

Sensitivity e Determined based on precision data; the intermediate precision as LLOQ

(LLOQ and LOD) should be based on the acceptable intermediate precision of 40%
e LOD is determined based on two SDs above the mean of replicate negative
control samples
e Due to the mathematical considerations of a high % CV at low spot humbers
per well, statistical testing [32] is recommended for samples that are below 30
spots per well and above the LOD
e LLOQ = LLOD

ULOQ Defined as the maximum number of individual spots per well the ELISpot plate
reader software can discriminate; this can be achieved by counting spots using
a series of cell dilutions treated with mitogen, or peptide for a donor with a very
strong peptide response

Specificity Positive control greater than negative control; should also be tested with non-
specific peptides such as beta-actin; in the
case of non-specific peptides, the response must be less than LLOQ; in addition,
specificity should examine the full extent to which an assay responds to all
subsets of an analyte [30]; often this may also include an assessment of
specificity for the target cell type, especially for assays aiming to measure this

component
Ruggedness and ¢ Maximum fold difference between assay ruggedness factor levels is expected
robustness to be less than twofold for tenfold dilution

of cells; in the case of analysts and instruments - should meet the % CV criteria
e Inter-laboratory comparison studies may be performed to demonstrate assay
ruggedness

|ILLOD: Lower limit of detection; SD: Standard deviation.

http://bioanalysisforum.jp/
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ELISpot ~N\UF—I3>@~ (8%)

Ruggedness
and
robustness

Linearity

Selectivity

Islam R, et al. Bioanalysis. (2022)& D —&B#k %

e Maximum fold difference between assay ruggedness factor levels is expected to
be less than twofold for tenfold dilution

of cells; in the case of analysts and instruments - should meet the % CV criteria

e Inter-laboratory comparison studies may be performed to demonstrate assay
ruggedness

e Serial dilute PBMC from a high responder into PBMC from a non-responder

e Use at least six donors (high responders) and at least three dilutions

e Sample reactivity expected to decrease as cell input decreases

e R2 values 0.97

e Ten different lots/donors of PBMC (refer to Corsaro et al. [30] for
recommendation for using high-quality PBMC)

e Decide on and establish level of response needed for LLOQ from the PBMCs in MD,
to determine the level of reactivity

needed for selectivity determination of the assay in validation

e Controls for selectivity are based on media and PBMC positivity criteria for a
selectivity sample established based on

meaningful level of reactivity of that which is below the background reactivity [30];
the difference between selectivity

samples is the media controls with PBMC responses < LLOQ; +/- 40%

e >70% of the lots should pass this criterium

MD: Method development.

GCCD77 > — hTH., PBMCOMREYARSEERFE LTI O MIZEHDOIe, BRERRDIEE(C
(. JINUF—2 3> DORBEHIC, ZENESDAFESE. BIDIBWICEZ[FITIRETH B,
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@ QSPEFILICLBREBE I‘*_%EJJ ~HE~

Quantitative Systems Pharmacology (QSP)(&. E¥)FHIEM S
EEIBZ RN ERFNCET I T ITBIFLETHD.

In silicoX2in vitroDBZEIRMEFMET S v b T A =L, EERTD
EMIADAEA T O ADOFD—
NBDICXH L. QSPEFILTIEF—EDADAELT O ADETILIC
fHAF. ADAELEZTFHIT D,

EHDIURITRFICTA—NDALT

e
ey =
® @
e
' ¥ e —
e
-y 0 -0
= 4 =2 A
g 0 - ==
Th . L S -
Ak 4 g
¥ 4+
acE ||
- o 0L I

+ Peripheral blood, vascular blood

and lymph compartments.

* Immature and mature dendritic cells.
+ Naive, activated, memory, functional

CD4 T-cells.

+ Naive, activated, memory, short

lived plasma, long lived plasma B-
cells.

* Leukocyte circulation with blood and

lymph flows.

= Migration to lymph vessels, entry

through high epithelial venules and
egress to efferent lymph vessels.

* Protein digestion and peptide:MHCI|

binding.

= Antigen presentation and T-cell

activation.

= B-cell activation.

« ADA synthesis and distribution.
«  Affinity maturation.

* Immune complex formation.

» PBPK model for compound

administration, distribution and
elimination (not shown on map;
Simcyp connection).

RERIGETILDO—H,
EFJ)LICIZADADELE(C
BB KRIRINSGA—4
VRN SENTULD,
QSPETILDHEEE & #RELE
CIEREDT—IHNWNE

Tl & U TR F A
TIE7RUN,

https://www.pmda.go.jp/files/000231334.pdf 1 5th IBF Sym pOSi um DG2023-61
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UMD OSPETILIC & B RBEMET A~k

Input data

=5l ~

Jlin

Bioinformatics In-vitro Assays

* T-cell proliferation
= Antigenic peptide

Population data

* PBPK parameters

* HLAallele frequencies
*  Immune system

Clinical data

* Isoelectric point

* Hydrodynamicradius * Adverse events

|G Simulator

Immune response model

Slmcyp Biologics PBPK model

In silicoX2in vitrols: &
FRIEBDT—4., BE&E
H5 — S RNEERT Y1
SEBRERIGETILE
PBPKEFILZFRE UTC
IG Simulator(C A3 9
BCET, BEEFHICH |
[T BADA & ZERI DFRIFY
7&}&*&%%/ Ujgo

HADEEIRE(CTEA

ADA concentration [AUfmL]

{RARMHERE DPK

Kierzek AM et aI CPT Pharmacometrics S;s’s Pharmacol. (2019)&k D —EBtkA%
15t JBF Symposium DG2023-61

http:// bioanaly3|sforum.jp/

62



AP all D10 allcl) O LUl

QSPETILIC K DREZEIRMETF R~ Pros&Cons~

RFh:

. EMLREYFHNTOLAZIFENCETIIITBET. Immunogenicity
DFEEAN_ILZIBFELPT RSB,

- &4 DEEDELTFRECEDIVCTFHINEIGETHS.

- AIEBHAEFE TImmunogenicityZzi i cEdzsd. FFEUAVEIR M zHI
I BIENEIEETH D

*aFh:

o QSPEFULIIIEEICEMTHD. ZLOENENINSA-FERENKET
Do IREDHENSUEDIREE(IEEE TH B,

« EFINOFAFEE (L. ETIHENEFIREOEYFEN TOEAZ1IEMECEIR
TEAIMCKEMKEFET D MMAELETOTACEIFEHEEINTORWVERDH
Z\esh, FRIEZE (S0,

L7eht > T, QSPIF/ A AEFEGDIMmunogenicity Fal([CHIF BRIV —IL THD E
EZASNDEDD. REFLATOFIRBERENEZEXSND.
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¢ TFRESNTTD -T2 3w TP, mXDOLELI—IREZUTICRT,

3BDHAI>RX :
- FDA : Immunogenicity Testing of Therapeutic Protein Products — Developing and Validating Assays for Anti-

Drug Antibody Detection (2019418)
- EMA : Guideline on Immunogenicity assessment of therapeutic proteins (2017458)

+ MHLW : 2&{Fh ?

DRSS RSO :

- Non-clinical Immunogenicity Assessment of Generic Peptide Products: Development, Validation, and
Sampling - 01/26/2021 - 01/26/2021 | FDA (20214)

- Workshop on immunogenicity assessment of biotechnology-derived therapeutic proteins | European
Medicines Agency (europa.eu) (20164F)

FERR/=iReview :
- 13th Open Scientific EIP Symposium on Immunogenicity of Biopharmaceuticals (20224)

- 14th Open Scientific EIP Symposium on Immunogenicity of Biopharmaceuticals (20234)

- Preclinical risk assessment strategy to mitigate the T-cell dependent immunogenicity of protein
biotherapeutics: State of the art, challenges and future perspectives (20234, PMID: 37311374)

- Fit-for-Purpose Validation and Establishment of Assay Acceptance and Reporting Criteria of Dendritic Cell
Activation Assay Contributing to the Assessment of Immunogenicity Risk (20204, PMID: 32839919)

- Survey Outcome on Immunogenicity Risk Assessment Tools for Biotherapeutics: an Insight into Consensus
on Methods, Application, and Utility in Drug Development (20238, PMID: 37266912)

ITEFEFHERPWSHMEX THD. &t - SO EKZRL TWLD,
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/immunogenicity-testing-therapeutic-protein-products-developing-and-validating-assays-anti-drug
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-immunogenicity-assessment-therapeutic-proteins-revision-1_en.pdf
https://www.fda.gov/drugs/news-events-human-drugs/non-clinical-immunogenicity-assessment-generic-peptide-products-development-validation-and-sampling
https://www.ema.europa.eu/en/events/workshop-immunogenicity-assessment-biotechnology-derived-therapeutic-proteins
https://e-i-p.eu/symposiums/2022-lisbon
https://e-i-p.eu/symposiums/2023-lisbon
https://pubmed.ncbi.nlm.nih.gov/37311374/
https://pubmed.ncbi.nlm.nih.gov/32839919/
https://link.springer.com/article/10.1208/s12248-023-00820-7

td

B ImmunogenicityDFR . KETDI7 >0 — MMER

Survey Outcome on Immunogenicity Risk Assessment Tools for
Biotherapeutics: an Insight into Consensus on Methods, Application, and
Utility in Drug Development,

5 1 EPEORAE(L 2016 FICEM ., HFEEFICHITDITFHY —)LADEE L Z 514
25 2 BPEDAAEIL 2018 5 2021 F(CEM, PvaiEE7TUS -2 3>

2 S
( L— j j- jj Table! Summary of Survey Results for PBMC Format T Cell Activation Assay .
a . . - Assay parameters Summary of responses Finding E
Are youusing in vitro immu "OgenICIty assays Cell source Fresh whole blood or buffy coat from healthy volunteer (2/4, 50%): frozen PBMC (25%. 1/4), both Consensus 3

fresh and frozen (25%, 1/4) P

None-{—————— 1] Number of cells A total of 1.2 million or 2.5-4 million for 6 replicates (50%. 2/4). variable or not provided (50%, 2/4) ~ Variable (@]

Other{—1 Number of donors 10-20 (25%, 1/4), 15-25 (25%, 1/4), 40 (25%, 1/4), not provided (25%, 1/4) Variable Y=

MAPPs—-_—_ 1 Isolation PBMC by density gradient Consensus . (L)

PBMC assay- 1 Depletion of CD8+T cells ~ Yes (25%. 1/4), no or not provided (75%. 3/4) Variable U)
PBMC (enriched) assay- ] Viability > 85 to>90% or not provided Consensus >
Wholeblood{—————————————] Sample concentration 1 UM (25%, 1/4), not provided (75%, 3/4) Variable e

Cell lines= 1 Duration of incubation 7-10 days (25%. 1/4), 14 days (25%, 1/4). not provided (50%, 2/4) Variable (5

Recall/naive{———————1 Positive criteria/threshold ~ Stimulation index and percentage of positive donors Consensus C

T cell frequency assay-__ 1 Positive controls Not provided N.A CU

DC-T assay— ] Negative controls Isotype control or medium Consensus o

T T T T 1 Detection T cell proliferation with CESE (50%, 2/4), cytokines by ELISpot (25%, 1/4), not provided (25%, 1/4) ~ Variable o —

0 10 20 30 40 50 @)

PBMC, peripheral blood mononuclear cells; SD, standard deviation; FACS, fluorescence activated cell sorting; CFSE, carboxyfluorescein succin- ~~

F‘ercenlage of responses imidyl ester; ELISpot, enzyme-linked immunosorbent spot ﬁ
b How are in vitro assays used ..%
<

Lead candidate selection— |

Sequence engineering— |
A | MR T (E1085:a < HiHMS Immunogenicity O Al
e e S NOBUNHLICEFOTNSD, BHTEREN

N — TUVB IS (I =B & RS < BIRBEFHH
on BR2 P B0, SBOI\—FFAXIBETHDIERL T,

Gokemeijer J, et al. AAPS 1. (2023) &k D —EBk#%s
o 15t JBF Symposium DG2023-61 06
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JB): Immunogenicity T 8:&

BN (el Lilly)

Walsh RE, et al. MAbs. (2022) &k D —EpikA%

CD8 T cell-depleted PBMC assay with whole mADb (10 HLA diverse donors) YES

Strong CD4 T cell proliferation ?

(4 or more donors positive to any potential T cell epitopes)

NO

DC internalization (3 donors) and MAPPS assay (10 HLA diverse donors)
Increased internalization and display of potential

> HIGH

Immunogenicity Risk

NO LOW

T cell epitopes (peptides with non-germline residues) ?

YES

P> Immunogenicity Risk

CD8 T cell-depleted PBMC assay with potential T cell epitopes (10 HLA diverse donors)
Strong CD4 T cell proliferation ?

(4 or more donors positive to any potential T cell epitopes)

NO LOW-MODERATE
_>

Immunogenicity Risk

+YES

MODERATE-HIGH
Immunogenicity Risk

Based on these results, we propose a decision tree that
integrates DC-based assays (internalization; MAPPS) and
T-cell proliferation assays in support of mAb immunogenicity
risk prediction in early preclinical drug development (Figure
9). Consistent with previous studies,"'* strong response in the
CD8 T cell-depleted PBMC proliferation assay is predictive of
a high immunogenicity risk. However, additional assays are

Figure 9. Proposed decision tree in support of mAb immunogenicity risk prediction. The number of donors used in each assay is indicated and correspond, for the
T cell proliferation and DC internalization assays, to the minimal number of donors necessary to provide a consistent response with the assay positive and negative

controls. For the MAPPS assay, a typical 10 donor panel samples >12 HLA-DR alleles and represent ~ 60% of the

U.S. allele frequency.
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JBE: Immunogenicity ¥Rl EFHZE

#JHALead selection #ZHALead selection Lead optimization
LeadlR5 FH'5% 2ds D AHERM LeadlR5) FHEER(2- MBS ? ) LeadfRfis) 7 (2 DIAEN, Lead
MR D AT A 1 E s 35 NN AF D LB R LR ZEE bt U TR EY) (C 9 DERPE
Jaor  EM 2% In Silico é
FUAA (@) @) @) X E
B O A A o | S
HUARC A O X e) & 4 5
‘ﬁ{ZKD O (@) (@) A | £ E#PBMC/DC- EZMAPPs MU Y—
FAE A X A O T cell assayj/a:& iV ATEB Dt g
wr_o o o o | O THEHBLRITME =
iR X .
rimj 8 Z f o ——Q AFYIE S
HUAT @] X O A Low High HLé_CTﬂEE/T'__CEn C_)
. risk risk. 5@(‘:73‘3@&3 | X Zpeptided IS
SCRTS (L= AL Ndpeptide PBMC/DC-T cell =
' assay|(C kB EHih %
DI S A— 5 —BHET e o <
Y N Low risk ¢ @ High risk
o ) > AN - SR .
OTEOSHEHARIC A U v hhds BT, > in vitro - in vivoiEHE In silicosHii%%
PHADIRDIAT (@in silicon EF. > REM - ARE VORAWEERRSA
Qin Si/I'C(\)(C:E\ﬁ/J 7&%5573‘35573&3\ > Immunogenicity new Risk mitigation
BORF RN T IUNESD. e e
L mitigation @ ST
\ trosHficD IR I~ & -
SETOIN silicoFAE ED g%%%é%%t%éb\ FHUELL ? }

EEBEHR I INIEER
o 15t JBF Symposium DG2023-61 068



07 20— NiasR

15t JBF Symposium DG2023-61

~
=
&
-]
-
@)
(€l
B2
n
>
<
C
@
fe
O
=
o
=
e

69



JapanBioanalysis.Eorum

Uiy 7> 4o — NMEE

¢ DG2023-61T(%. ERHEFELERUVUCROICHIFDIMmmunogenicitydFaldD
EHARADREZIT DI,
& 7>40—NHAM : 2023F12H14H~12H29H
¢ UHRE : IBF/\— b —RUZDOEGFRE (BEFEFZHAERIAICKRE)
& BxEIEE : 19
CRO (3)

15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

70



JapanBioanalysis;Eorum

U @250\ /2720 \ o B A — ) — R IR

Q.EIERXF—TH )\ UHHA Q.AIEAF—ThI ) \ORAIH
(RTFRED) (EHODFITH? HHBIENE (TJO>T oMY (&2
([OIZE2E16) ([O]Z#%16)

moE 50%J £

RAY-3 12% 9% %
6% %
25%A 25~50% &

i 19% =

50% E

% < DIEEMNS )OO RFIZER D TULD,

15t JBF Symposium DG2023-61 71




- Japan Bioanalysis.Forum, >
U 7> 4 — N ADAESEDTOS T MODBAE

Q. ADADEAMNRRE CTHFERIEXIZIFAFESTE(ICEENE LTS E(EHDIN ?
Q.FFERPREIER (FATRT—2) Q.F&RER (FAFEAT—>) (m&E#16)
OAXZ b ESNFHENEHE L WNT—XADH D

0 ) &

6% 12% y 12% E

SREIE ARlElE i
19% 13% =
i)

~

Ei

=

OAXZ b~ 0 A2 )\ORHBORFERERND IRz (EEEZEH D)

BN DI EBIE UIZRREF—EICTlEHD DN, RFERERN MR
TEENZNCLEERTHDIEEZSND,

.- 15th JBF Symposium DG2023-61 72




_ Japan.Bioanalysis,Forum
U 7> 4 — | ImmunogenicityD¥FRIDERIRR

Q. 7> )\ ORAIFAR(CH T BDImmunogenicity D F A== L TL\DH ?
([o]ZF£X16)

/OVANSYANA

T~ EiLTULD
6%

37%

[EMEL TS ] BEULE [EhZzR
FUTWD] BXEF BIEEXAF—>7T .
DY VIINORBINEHDEI G
[25%KiE] ~ [50% L E] FT

http://bioanalysisforum.jp/

Ehr L TLVRL FRAZ IR TENSFENT.
38% )
° EHEERT LTS
199%

[EEL LRV BEE BIERT—2TDY> /D
HENGEHDEE (TO>T IR B [25%KiE]
HUL (& [HEEIZE] ORFEDHF TH DI,

BHFEDEENFERM. B U < [FERMZIRET L TLD,

.- 15th JBF Symposium DG2023-61 73




WY 7o — N ElEUTL\IEE

Q. I[EmLTWDB] [=EZEiEst LU TWLD] TBZEICHULT,

Immunogenicity DRIz = U CTLDERE (& ?
RO DFIR

CMQ\\\\\

0%

ek A FRERS)
11%

EhElE (IZEMENRZ TIEH DN,

JERRERZAK

AT (BE5IERET) EXPETIXREEMMEE
T (CEET DESID Y X I IKIRRDER =
M5, FECMCRFEERPE T (LEEESHCP
IREDARFYIL NI, TEMREDETE
BUXOCEDLT., CMCERIZE - BIEG
RO\ BN I 20— X (FEBEZ SN,

(E1E£X10)

HE(CID D IINEHERDZH— I
SXRUVN, BERYDEEDFIEEZIE
Ztk (EVMERE. bSO AL —S3FILY
4I>X\HWI$U£)TED\%E®
EBNMNEIEL TL\BIDIFTEF RN DT,

BHARL THD.
ADA(ZE= |$u:|:1ﬂﬁ0)ﬁﬁ,m_C‘(iﬁ":ﬁ'@(:ﬁﬁb%b\ PKYPPDICEREZSX
D&, BYEETORBEILITEMEIE & BREPENZIR(CHDIZC &

FIEEMAT —Z (LR D CHRREPENERDIZHLEER DD,

15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

74



U 7> 4 — |~ BRCROICH T BRI

Q. ImmunogenicityFAI(CRAN DiRERDETZZ T ENHDH ?
([o]ZZ%3)

[
1
H

EEUeZERHDD 0
EeUZC & (FRVWHARBIULEDEEZ T ENHD 1
EhtE L= &R0 2

http://bioanalysisforum.jp/

ENCRONDZEZLR WSO E (TR,
—7C. CROICEFELUTWVWBTEEREFZWVNCEMN S, BAZHRL LU
CROTIFr <. ENENEFEFIDBIINCRONEZFTL TLIDDTIFIRLN,

.- 15th JBF Symposium DG2023-61 75



Japan.Bioanalysis,Forum
Uy 7> 4 — s EHERES

Q. [ELTWB] [Ehexi&RsT LTSl TREICHVNT, Y2/ \ORAIG
F(CHBITFBDImmunogenicityDFHIZZER U CL\DhEE%(E ?  ([B1FEK10)

A Z DA CRO &t /5 CEfith

0%
) OYANSYANY
0%

http://bioanalysisforum.jp/

F(CCROZAWTERMU CTLBTEENSZL,

15t JBF Symposium DG2023-61 76



JapanBioanalysis.Eorum

&Y oo — b E=ERS

Q. IFEmLTWB] [EZIRT LU TLD] BECHNT, T2/ (TR
FFE(CHITBDImmunogenicityDFl & UTRIZZERLU TLVDH ? (E1Z#9)

%@m\\\\ SEHBRRER (SR
0% 7% =t
in vivo X S
=
7% / "8
‘v
B
&
MAPP 3
6% g
e =
XEEINES, BEOI R =
in vitro (THARZ. BfARBDIEEAL) PREVBRDADARIEEZA T
B— BIESNIZaEEEEH 3.

40%

In silicoFTUrin vitrodD 77w 1 ZFEh LU CL\DTEENZEL,
—EF{PEETMAPPsYoin vivoDsREE O E SN TLYD,

.- 15th JBF Symposium DG2023-61 77




Q. [FEHULTWB] [EMZERITLTCLD] TBECHBUVT, AZ0DFEMRUL

TLDNH?
FEERIRAIEE ({EESMIH'ZEN) FEERPRTER (~5EFEE)

([E1ZEX9)

FEERPREREA (148

in silico in silico i{7 si{ico —
in vitro in vitro in vitro ———
MAPPs MAPPs MAPPs s
in vivo in vivo in vivo
At 7048 TDAth
EHEARER (LR SERERRERIER0N EHEARER (R
RO WO i [E] P
0O 1 2 3 4 5 6 O 1 2 3 4 5 6 o 1 2 3 4
EIR=S5 [O1&E RSS2

XERPREBRFI IR (CEML TV WD EIEE>IREMN D T

5

In silicolZ LI FIEA~RHA, jn vitroX°MAPPs(ZHEA~ZHAD H DIEE

{EEMMRESNTZERPE TEM L CTODEENZN,

In vitroX°MAPPsZ Eit I D (C(FY /D= DX MMM D T EMN S,

SRR TEI T DDONEE L L eH EBOND.

o 15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

/8



s, YA

Q. IEMLTWS] [FEiziRsd U TWLD] BRICHWNWT, Eitd DS

RO DHIMEAE(IH DN ? ([E1&248)
T s
FltrEAE (X H D 4
S BT IS (R 4
| EAE

- BRERECERRSEZRTOZ T I M EDH,

- X MME. PKEDITSAT U7 Zmlcd 2 &,

- BIRBICK D

o XRREHIERTE T DN BAMER D SA T I (3780,

HIRBEEN TN ENWD ZEE FREDAT—Z(C ENDTZEREETD
IEFHEEYICH VW CEET D LHRSND,

—AT. RMREBOLEYUSTAIRENDS, RRRENTMMNABEL
Hitfe=N 20O T U bDOHTEMT D EWVNDEFEEH D .

15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

79



JBF y 77> — b Ehte_ LOREE ~in silicokUin vitro~

Q. In silicot UL (Fin vitroz=EU T, BRE(CRRUDZEF?

N EIENE

BRARIME (S ?
IR TIEFHBEDHIENEEIRD T EDFENKVIHIFTTEIR0N,
False positive®aIgEMENMR R TR0\,

MHC-class IINO#EEEEZ TR T DY —ILHZWEBSIN, ZOTFRE
FRITEDBRDICIRDTARULLY,

B2 Y —)L (Gl - @E) HBD. ENEESREMDHSR.
FEEROMEIE (S ?
HDIEEDMHC Class 11D A T )\ —T=DD RF— DR EEE
| HEREOBE S BRD T,
ot In VLo Lpmo sk & MoA (= & > T (S3BY) (CSHES B A HEE.
(PBMC®D) Ov hMZ k> TRISHNERD. HERE LIS,
j I —Tv B,

In silico

http://bioanalysisforum.jp/

o 15t JBF Symposium DG2023-61 80



Q. MAPPsEt UL (din vivoe =it U C, RBEICERUD LT ?

- omENE
ORI A =X ZANEN,

BRERIMEME (L ? T — Y DBIRME ?

swSOB D (CFEZ SNL—RAUTHER. BEENFTHDTHDI,

R —ZAFIESDH NIV VDIDNS TR,

3 < FTPotential DHIETHD. I ULERERUNSVRTF RHAR
DB EFIESRRZSH. D50,

In vi JERRRN SERERADIMEENMEVY, (KRN EL . BEDIEEERRERDADA
NVIVO swiess A cRIESNEABVNETEEEEH 3. )

MAPPs

SRECREAUTIE. DGR THEREFROENZHEF U, SHETOER
TEFXFIEFEWNWTI, Tl BFICKRICRB=RIEIRASA RP84AD [S518
DEE] OFRICTHRA MY FTCOAMUTWEREIFD ESZE(TR
NnFEI,

15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

81



Tl

GHl 74—~ EHEE

Q. FmULIDEBOITEEToMNTFEX?

T4 —w NS B TREEE N RIS S B — AN S
& 8% 3 SABESN /2.
LI BB CHLDTED =D ISRV, REEMD X
! =T FBIZHCEMRL TLD EBhNS,
BREREAER CORMIIEERE 2 B & LT & NI TORS IS 2
& ERSY o)
hod EADEET. MKOREAH BN (CREREZ Ml L TS T &
EHD. N TEBMDIEOREEER 2,
—Fh. ECDEBBEBENAZZFFIZMDIMCEALUTIETARD ERFES
¥, BUCIERULEE (RMBEMZE) NMENT 3T oo
'(«;2&-5‘ IRAEER T DESE DI BT,
4 FDA®DImmunogenicityJ- 4 > X EIAIR EDIRIRN S, HF (TR

HEMEMEL TS ERRUTZIZSD,

72— MEREUETY ., ZHRAOWNEIZWnE,
AIACTHDOHAESTS2VWFELEE! !

o 15t JBF Symposium DG2023-61

SLSTF
%‘\)h t’ [} L'SL’Q

v v

http://bioanalysisforum.jp/

82



fiodm

15t JBF Symposium DG2023-61

~
=
&
-]
-
@)
(€l
B2
n
>
<
C
@
fe
O
=
o
=
e

83



ImmunogenicityOF C DT, iR (ICIDERA

T Y FENRFE SN,

REA-N—BHCHVCRIEEERTXE

AitesncunadacERrhhoiz,. ERICBWNTE. St

%b\/n vitrosFih 2

— C‘.’.b\%ﬁ.bnt o

ECEn (BEULKEEMmZRET) LTULhD

—H T, Rl ORYERAED K SRS D

SATYUVEEMTONTESY . FEHhENETNHRBDOE
ExITFO WD EBDOM >z ENS. DGAT (EHIRE

BEDI\—FEF A XZEBLIDIFEHNMN DI

15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

84



Ul swmopEE

DGATCiEREICIRR DI BDD=Em cCEeh oz &

s FIEDROATZILETSATIITZICDNT

- PBMCOAFH

e Z1—FHUFTo —dDImmunogenicity) X &FEl

ZTOMICHBERN DD, EELZL., UL TCaRLWEBMSD D FEULES
TORA MY MZTHIISELZEL !

o 15t JBF Symposium DG2023-61

http://bioanalysisforum.jp/

85



