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(Introduction to immunogenicity assessment for protein therapeutics)

EHEZEY (Protein therapeutics) Bt Z2ENEYHELLEETE—HES
“EBIERNEEBE EMELBEERANEBENEEE  AMNMEHEEYUEAE
TEEEREM(Immunogenicity) (VEEE - A EBRNNMNESBEEYWHE(An-
ti-drug antibody, ADA)WVEE r IBEBEEMEERLHNER -  HItEEZER
EEYNMMBEREDR  BHREMEBNEARE HREFEHEEB(WHO) - XEE
MEVEER(FDA)EBMNENEESR(EMA)SBTHRBARE? - BEFIEKK
HMOAHADAETRATLHHEYRERTEETERSG  MELERINERE
MRENRZEE  UREEIUIHELET - LB RIERYF G D KA E R :
Screening Assay ~ Confirmatory Assay ~ Characterization Assay
Bl Neutralizing Antibody Assay r KRR HBERBIEZEEEEN LTINS E
MREEREMRNET ULTRE—PHNBEIHERNIWREEARBE 2R
PR e

ERTENVEREEANSIEZRRIE
(Immune responses) - BIZMEBEGERER K
(Immunogenicity) - RERRILUD R
Wanted immunogenicity AR Unwanted
immunogenicity - BIZFIZIEREHI R E(EE
RRRERE - WHIBEAELEHEE(Antibody) -
CUERIFRPINIRENMR | REHEBEREESE
BHEEYRBITEMELENRERE - BIRAE
Y31 EE(Anti-drug antibody, ADA) HIE&igE
FEMZEREEN - TEITREBEBNERE
(Anaphylaxis) ~ #if@BIRER (Cytokine
release syndrome)RWNIFEMHERRZ X PR IE
(Cross-reactive neutralization of endoge-
nous proteins)EREMNFAREEERE" - fRT
EMABLUNERHZUEENERRIENAR
WMRIFATRG R EEYHESNBEERERE
ETHBENMZE . SN B RREVEERS
(FDA)IRHEEYRABIERE - B—HFEADA
oo - LESHERAZRBERIBLUREESR
BERUYEENRME - BADAR DT BE B LR

AZSEHEURREESHEENEE (B 19)
» BFESA (1) #BH Screening Assay [RIE
fELEBEADAEBRUREZER - BB ET
cut-point + EFE (sensitivity) « EYI =14
(drug tolerance) REiE (selectivity) H5E:E
MHEEE (2) EiTConfirmatory Assay MAZEWR
FNHLNERERBIEHEROTEENE (3) ET
Characterization Assay SEIADARIIEEER
B - BADEBE (Titer) SEAEA (4) FIA
Neutralizing Antibody Assay &8l #7182 #3352
FEWEE -

acid sequence of variants, novel epitopes;
s, oxidized or deamidated forms;

- e profile;
e status, disease state. medication.

x®1. HERGFRIEHITIEER RS (Biologicals. 2015, 43: 298-306.) ©
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B 1. ADADHTHRIZE® (BioDrugs. 2016, 30: 195-206.) °

A. Screening Assay

Screening assayFEFIRAMNEBREMNISRN
ETEEE8 UEEERRPEEEADANGFHE
 FEBIE RV TS T\ BE S0 1R GE st 5 Ak #E B 8 AN B B
H-s fAARERE-—RBEFNIHREREFIER
HTEREEZRRINERE HDET9/
enzyme linked immunosorbent assays
(ELISA) ~ Electrochemiluminescence (ECL) »
Radioimmunoprecipitation assay (RIPA) ~
Surface plasmon resonance (SPR)P4%g - 5&M0
ELASHEERA  AURBEREEMNTEH
RHEREEEENS MO - BEREDTHER
HERZE AT BHTME o
1. ELISA

ELISARRBERERSNABNED R
Direct/Indirect -~ Sandwich (Capture) -
Bridging ELISA ° Direct/Indirect ELISA 8%
BEZERNEEEEEIEERE LIRS -
TFRATEEERBRNNERIRERGBIEADA
FERBAKBANEESBADANBTE - AMiE
MELSNSEBEIUREEHREENRHSNNER
EABEMNEE AR TNEEEEE -
Sandwich ELISASG#G S ¥1E R EZERIHEE(Cap-
ture antibody)EE £ 1B 82 L (B2'9) - #ZZE 10
ANECQBERBRIADANNISRIGIAESZEER
N WHEETRENE T AMERKE
WIZREARRYEN ZH - ALECEYINEE
AEBEMAIAEETETIRSLERIIRE
(Cross-reactive) - Bridging ELISAf@i&E % 358
EiRR - TEBEREREREEZADA - 5—1HH
NEHSCBRNEAEE(BE3®) X ETHEA -

Dee
” ~
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ZEBEELNAFAERERXREAITEENE - BE
BERAREXNEEREZEMABIGA - AMBridg-
ing ELISA¥fADAEERSRIEKR - HEADARIgG4
NEBREEREZFENDR  LBEIRRBKIRE
RPRZMEMEEZRAZBRIEZSEADA -

Primary

antibody ADA
conjugate

Direct Assay

)_Lii\lopharmaceutlcal
4
ADA
5~

Capture
antibody f}]f

Capture Assay

Biopharmaceutical Secondary
.’ antibody
conjugate
Primary ADA
antibody

Indirect Assay

[B2. Direct ELISA ~ Indirect ELISA ~ Sandwich (Capture)
ELISAENE - IREREEAE ) ERET IV RER PR
ADAHIYEHIS (BioDrugs. 2016, 30: 195-206.) ©

X3

I
N

Biologic agent

ADA in patient’s serum

% -

3. Bridging ELISAIRT\NE - EHIFEEAEEERFEY
BN _"RHRSESYIB L REMMELENZIERE Actas

Dermosifiliogr. 2013, 104 (6): 471-479.) °
2. ECL

ECLEEBridging ELISAFE{Y - §ERBEE
EEREMREEZEADA  BUBBEEEYNE
BEZEETIHA - AMECLEFBAH THRETIZ
EMIIFBEREL)  BTRRESENEBRTZ
RIHEELEECERRELMAAR AR
ZEABD T RFEHRE - BLtEEBridging
ELISAMBELEEESHVERNE - AAMECLEEBridg-
ing ELISA —#RE X EAIgGANEBNEE - BT
BB Bt BRELISARE -
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E4. ECL EfFfmEE - BHERMNPEEESREZE LM
TRAEEESILERRE - BUERHERIADALL KUK 57 A
EHYS (Analyst. 2015, 140 (18):6175-6194.) ©

3. RIA assay :

RIAZBMAMEEEEHEEZFER/NE - W
EEEBEMER TEREMETRE - ZEE8
ERREANBEAEDA/GETHZELHERDN
ADARIGH R ES VIR (B5Y) - RERIBNS
MRS SRAVEERIGAIADAS B - REBH IR
AHVBREREESERAEADANRLEBFH
EHE AMXOABEAR/MHENLZERET
EZRE - LA BEE—RIERETRKENKRS
AERET o

'#l-adalimumab F(ab')2

@@ adalimumab
ADA

Prot. A
Sepharose

B5. RIA AssayFFIBEEMEH TR EREZ (asalim-
umab)#4EBADA - i FEE A E i g4 AVAZ S A SR AR BB

1Z 416! (BioDrugs. 2016, 30: 195-206.) ©
4, SPR

SPREEHEBZEEEHERERAL - EKm
RIBARAR - HISADASRIEEEQNEEZLME
MREERREEWE  EMEE TSRS
BAELHIRE{LIUBEG"" - EHISEL N EEWEIR
ZHIADARHEE C BBVIER - LE N thRE B B —
LEUERFMORYADAIY ., ERAY - ERELINEA
— N XENER  UATEHE LBLR
ELISAZE o
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4
Analytes ® .0
e Gold layer

Bioreceptors ? ‘f

Glass
Light RIS Light

source detector

E6. SPRFAAMEBEBEERAREEREAR - @ERLLAEEE
EHEREINETHUALRRAZREENFHNBE - &F
ADAE FENBEZEAEENHAEBZIE (Anal Bioanal Chem.
2014, 406 (9-10): 2303-2323.) °
f£Screening AssayiE—FEE - TG DR
BEREIBEIEH cut-point » #§cut-pointHIE
EffRYEEREE/BENEE  BNFK/ T
FEZTENTEE - WEEITEEE (selectivi-
ty) EREBIE (sensitivity) BVBIE - BIEBESDHER
HEENEZRHIRADARERTTEIE ) EREDH
AIZ BRI EREESXDMONMENSHRE
B[8] - MBRZEUEERCcUt-pointHER
FDARZMREERE (=100 ng/mL)B - 5—75
H RITHBREQNEEZEXREBR - ADAREH
BENASEQEE - HBESEY (Drug - Anti -
drug antibody complex)  BEEEERE
ADARIIBRZ(B71%) - HIIRRBARIREHBHEE
5E - fINFERECEEDIRBITHRIBEER - EE
BLUEEGEHNEHEEEREFADA - LIERADA
RESNEBRERERIE - B REEETEYM Z 1%
(drug tolerance)H9BIER -

B7. EEEANELOERERARADAK - FEOEEEEADA
BRISMERENEEGE  MBIZRETEEIEEYNE
HEZE2 () Immunol Res. 2016, 1-15.) ©
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B. Confirmatory Assay :

#&@BScreening Assayf® - R T E—FHHIE
RELERBUREBNERAIERTIEE - ALLE
TREBESN SERIABENENERRE
 ADAEHBAENEHEEES REEIREH
SAMES  THERXEEE -BETMHR
(Inhibition ratio)BVELER - BiRmEPEEFADA
GrE MAZSEREENREHANFIRERESLER
RIBHEREES - R2ELZEADARING RERE
BHEMEALTASHIRBENEZR - EHEREBZ
RBBIES ; miEBConfirmatory Assay¥IER
IRV BITI CUE T Characterization Assay
 PABIREEER - BN NREFEREFH
i - LUESADARE R B AL FI FL R E R IBAY R
mg[ﬁl o

C. Neutralizing Antibody Assay:

NENREESHHERQEL(epitope
site) TS - SHRAEBEHXERBIUEE - Hil
RSP (Neutralizing Antibody,
Nab) - ZIE8"3 FT/R o & ADA BRI FIMEHEE
BRI EEEHEENBEMAEREUN 2B
OJEFESIBENEENEEKSH™ - & ADA B
T EBEEEREAUNNE M S BIRIE
hF1*HEE (non - Neutralizing Antibody
non-Nab) - BIE%AD A ¥ 55 B PR 52 B8 & 4 69 & b=
MEHRIE BT EFRADAHRERNEENTZE
 BMELDIVETEE - DRIREBIEN DN
(Bioassay) EdJFHHREITHID#T (Competitive
ligand binding, CLB)®! ©

A o] .
S| [\ A

Y L
montivs § |\

ADAS i l'll

E8. NabEinon-Nabf)EEREE - fFANablJADAE EE
EEBBENELI(epitope site) BB BEEHE LB
{EF - Mnon-NabEEEEHEBZ JFepitope site L - #18
ENBEENFLMNabEAY/)\3 (Nat Rev Rheumatol.
2016, 16 (2): 201-211.) °
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1. Bioassay

fHEE R L EE S AADAY R EREREEE
REEBEEMWEERGINE - EXERKSEM
RRERSEZNAHBERELENR - WEBRN
EmRMRESELEARRITBADARER
Nab(E9)"* - MK BPERKSHEADA
MiEmEENEE—EREMRETIEE - EADA
Mnon-NabRIEREZE DI LE CEEYZEL
BB RENREEETEANAR  RXEKRRA
FHADARNabRIE BN EREEEEZE FBIR
28 WWIHREREEEERAR - LLART EHE
RN tREESREt AR ER SN : e
1RYE ~ AR AT M R R E NS R ER A
NabBVEHRY - AMMRIENARSGEEREET
BHTEEM - BEEARIMSE ERNBEREE DR
BRI o

without NAbs with NAbs
A
NAD +
<

Substrate "\ 3“'35“3“3

oes not

lights up FN P - light up

LR L B R B B BN B B

~ I.::._:. ) c é c o &l oty

rase DMNA U Luciferase

B9. BUMSBIIFN Nab#Hl - FIBMAEEMASREBINabEE
NE - EAEEZNMRERRMEERER (Luciferase
DNA)E 3 FERIFEENF (IFN Promoter) - AN AIFNEZERER -
EREPEHEIFNAINab - BIEEIHIIFNE SIS 5 - BE
B EE S YCAER4 U Med Genet. 2014, 51 (6) : 395-400.) °

2. CLB

MR REEREIE - FEHERIERRERE
SHeEBEZARZIEEIRK P EBIEELISA ~
ELC ~RIA ~SPR - EHE B ETBHELISAMEIB T A
D#DirectBdIndirectffE - Direct FEEBHE
HEZETEMREANEL - WINAGHEERNEE
(Ligand)SE{ZEEHEADA—EAHFEFELHEER
EEI - EADABRnon-NabBIEFEERIEF Z
FEQBEESXILUERIAEAR ; IndirectBlE
ligandBEREHRBLIE  MECBEZAE
MHEIRIZEEL N ZEE (Receptor) BGRB8 E /Y
Ligand#t& - EADABINabRESINHIER
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BENER  R&EEEBLReceptorEEE
HYER SR - M CLBAVHR B 75 I\ B SR BE IR E AV 15 AT
ADAYIRERNEERFSIUNFTE  ERRFEYH

LigandZ{Receptors& TN REHIZET - B
HREMEHNE  HABTURSHER CNERE
fERBAERM -

=

+ =&
ino o

EHEEN2REREMRERNBEEZEUNEETGEES—  MRNECEZYHNE(ADA)EEEXF
BETERE - BRIVEASAEEFRMHARZIHIED  BRLESENBEENFHREBIENSTHEME
FRENEFEARNESEETYEENEREIE - R2PIFIIHE Screening Assay ERXES RSNV BERES -
OB AEEREEFER I LURIZEESN K EEHEIRBVELISAECLIERSMAR - MEREBOBIERMN
FiEEH N HE—ERAAFREEAAWADARILE - BISEEHRIANESPREIERENEE © 5—HH
 Neutralizing Antibody AssayBfREI TADAREEREEREENEN - BRESOEEFRANKS
ERSEZBREFENSZE RBESHOBEENRE HEMNASHEIEEH TURUERE  r AREERET

BEEEMER  AtEEENEEMBRHEMAZEN

BENRRKEIVE -

Commonly used scréeening assays.

AEEE - BELEMBFESE - UBERER

Type of Assay

Advantages

Disadvantages

Direct/Indirect ELISA

Bridging ELISA

Electrochemiluminescence

Radicimmunoprecipitation assay

Surface plasmon resonance

Easy to use and automate

High through-put

High therapeutic tolerance
Inexpensive

Generic reagents and instrument

Easy to use and automate

High through-put

Low background. High therapeutic
tolerance in solution phase

High specificity (dual-arm binding)
Generic reagents and instrument

High through-put, large dynamic range
Minimally affected by matrix

High tolerance to therapeutic in
solution phase

Detection signal consistent during life
of TAG conjugate

Moderate through-put

High sensitivity

Can be specific

Inexpensive

Automated

Determines specificity, isotype, relative
binding affinity

Enables detection of both “low-affinity’
and high affinity antibodies.

Detection reagent not required

May bind non-specifically

High background

May fail to detect low-affinity antibodies
Requires species specific secondary reagent

Antigen labelling required

May fail to detect low-affinity antibodies

Highly susceptible to interference by therapeutic,

SErum components e.g., anti-human Ig molecules,
multivalent targets

May not detect 1gG4

May require two antigen conjugates

Antigen labelling required

Susceptible to interference by therapeutic, serum
components e.g., anti-human Ig molecules, multivalent targets
May not detect [gG4

Vendor-specific equipment & reagents

Can be isotype specific

May not detect low-affinity antibodies.

Requires radiolabelled antigen. Decay of radio-label may
affect antigen stability

Antigen immobilization may alter therapeutic. Regeneration
step may degrade antigen,

Sensitivity often less than binding assay.

Expensive vendor-specific equipment & reagents

F<2. Screening AssayRE D75 ARVZEE! (Biologicals. 2015, 43: 298-306.) ©
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Asia’s hub of Bio/Pharma R&D

504 exhibitors from 26 countries gathered here B I Ot h J
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6 - & 16th Int’l Biotech & Life Sciences
Exhibition & Conference

Dates: June 28wed — 301, 2017
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. Bl Visit us at booth # W19 - 46

Active business talks were held on-site
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B EEm D RS
Expert Analytical Services for Biologics

EMHEmAEMHCREZ ARSI

LC-MS Based Analysis for Biologics Development

— mAb, ADC.: Peptides, Glycoproteins: Recombinant Proteins, Vaccine

M Full Structural Characterization M Comparability Studies of Biosimilars
M Determination of Impurities M QC Release Testing
M Production Optimization & Stability Testing

f&#RICH Q6BERIMITGLPEME M 5 T IR
GLP Bioanalytical Services in Accordance with ICH Q6B

M Physicochemical Characterization & Process-and Product-related

- Molecular Weight and Size Impurities

- Amino Acid Sequencing - Truncated Forms

- Terminal Sequencing - Post-translational Modifications
- Peptide Mapping - Host Cell Proteins

- Disulfide Bridges - Antibiotics

- Carbohydrate Structure

FmliE R RS RAER(ERS AR

Bioanalysis & Customized Method Development

M ELISA Assay

M BA/BE/PK Studies

M Biomarker Discovery
and Verification

M Immunogenicity

M|th|’a B|0teChnO|ogy InC_ For more information, please visit www.mithracro.com
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