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(Host Cell Protein (HCP) Analysis in Biologics Development)
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EMEHERENETEZEEEFRA - SEEEREEFRZELHFER A
MEHEREKAEEEEEYNRETELRFSZSBEEIDONA - BEXTHREES
(HCP)RAR#HYWEHE  HPHC(PEEBREEVIIN REGARARERZE A
RepZRESHE  TEEEREZEF(ICH Q6B) HH(PRARE—ETEER
HEE#EREER(Critical quality attribute, CQAs) - Il - ZEHERER
BEERB(FDPAVRBMNEREER(EMA)NIRE TS EOMOGEEAHCPEREAE
HEBEUEREHCARBHSHNER  AEEZ2HAIN(USP)RTTHARE
HRERRA - EHCPH AN SEEALASTEBB10ng/mgl" - RLEEYER
HEFHCPERRIREEHEEENMA - HEIBFIBIHCPHZIWARN - BIE
HEEOGUDBMAE  SEAREASEN2RREEENEURBRE
ETHESWERERENZEZ  EHITBRELSMOANRELREANFIBE R
hEEFEENLSEZ BENRREENNEREBIL - LTHMBLED 75 NAY
EFRERETLIZERAWNEE -

HCP &Y & bz 25 18 Bl BRI SRES R E W) B RFZRY
MEEBRIET - WE 1R - ERIKEH
EREHCPHESE - ALt T8 RE D RERY B K
HCPEERLERBHLUEMR KARTEBN
RNWNERE - BEHCPHEE /2 A 5 7E 1 ¥
MR REHEHEHEEEN —2{D - EHSE
NN ERBILRE  RIREEESIHCPE
BFEENNEYE - THCPHD A RNP AR
BHASENLDEREREEEEAE(Immuno-
specific methods) - EffERIFEETRERE
EHMEEZERAEINZHER  SIBEERMLE
SHCPILI X BHRHEE - FIFNEREEYWE D
HHCPI ZBZ2REEHESE LN BEE—
e BEHES - HHEERZFER - 8e30—
REHZEBEYHEIPSHAIHCP - HRBHFSD
BHEAESERTE  RIERLCHEERER - R
BRNENERLDATIUIREBRERDNIE
(ELISA) ~ FAF5ZEEE (Western blot) R #HBAIE
EDHE (Proximity ligation assay) & ) B9

—EEIERSFEFEMEEAZE(Non-specific
methods) - HEREEREPHNEBR S D HEN
ERHCPhEERIRN D - EIBF 68 A 2k EL BB Bt
AEREFHHCPRIEENE ENE - ZiEE
AN BE ZHBEEEIX (2D gel electrophore-
sis) B AE B AT SR B TV BB L ] (LC-MS/MS) ©
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Analytics for Critical HCPs

Key Challenge: \ Key Challenge:
Ensuring full HCP Profile with Lowest | Meaningful data
coverage of HCPs Achievable Risk analysis

B1. EEYMEREDHCPHEEREE - FHIMTHCPHIRE
HEEHCPHESREEH - BUMILSEZEREERFTSEA

f2 2 HCP= £ (Biotechnol. bioeng., 2015, 112 (9): 1727-37) ©
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A. 2 BHFEEERA:
1. ELISA

ELISARZEBE—MHNEBHIBNE r B8k
REBREMEZE 2ERE - BREBHEHBAHEEX
gL B/=BRE(Sandwich) » BEE(Indi-
rect) R#x$E(Competitive) - ZBEAERTE
HIEHEE (Capture antibody) SR EBT - 1BE
NETAERNEAINEE(Detecting antibody)
BLNRRETEE  BAR=ZHBEEEHMES
—MREBRRSTELNRIL RS (AWE2CFR)
 BEEE—ESHER - IS - ELISARERIE
BEMES(Ing/mL)¥ - TELELBHIBARR
BSULBETHCPSEMEE - EEEEALQLD
Cichth BHIRE N /ERELISAYH R B hAYHCPET
EE AMMEMNELISARBSHASHEBEAR
NneE  AEEZ=REARNEEMERZRHCP
NZEt  EE3CHhIUFE BHBIENE(Cap-
ture Antibody) E2{Sif|#188 (Detection Anti-
body)FT#iBMERLA— - SHNBENMHR
B IRBIELISAE A B REIP IS ENHCPES
HfF - EENERUERRRHCPETEHE
HHERPELE T IEE - ENERBHESULIR
o At —REBTIREEBGHCPERBIMNS
BEMRESREIMWER - RILERELISAREIE
JEERMHESFER -

Binding  Reporting

|

No Detection

B2. Sandwich ELISA#TEEHYE{ER = B3 (Biotechnol. bioeng.,
2009, 103 (3): 446-58) °

A ELISA capture antibody B ELISA detection antibody C  Silver Stain
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[B3. BAELISA B SNEBHIRHCPHRIEER— - (A)EB
AESHENREHHCPRIE(B)BHAE S ERIFEEEHCP
2R FE(C) —#E E X £ BB E ©)(Biotechnol. J., 2013, 8: 655-70) °
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2. Western blot

Western blot2EZEHEEHERRERRKRE
S ZWHE (PVDF membrane) £ - HiFfIAEBH
FE—MENN—HRUREE—NE—EN_HET
BEEHNEE - REEESERKBEXIHAE
KINWER » XEESE— TR —ARAIWest-
ern bloté2Dot/Slot blot ; BRIFRELISARIEE
» Western blotih/EiEiBinternal control3ki&E
THERIFHEEEE AMESERERATLUHRE
IAREDFEMHCPEL - B4 - BH
EXDHABDKINWERER - FiBWestern
blotBREHCPEAR B R IZREERHAYNE - ALL—
REEZEZFRENRERLE - LES - Dot/Slot
blotAISEBEXN LR r EERERBER
PVDF LETMRRBENDSR - W EZEEHE
IAEAMNERQDE - EUEBRERESBIHHCPEE
Nt  JLURERBHNER  AMABEMERS
ANEFE_HNRZXRE(Cross-reaction)Byd
e PIUEESEENBESEHBREENNES
 REREERINEMELR(CHO)H/N\EREHEE
fHER(NSO)R AFBIQGTEEERER —HMMIgGEE
BENEFEE - At —REBITEEDBELELRS
RERZE r A EHBABEPRIUFEHNA
lgGEERMAREBEBES)NERFIA—HRE
TEEREHZER LEREEELHRE -
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B4. FIFHWestern blot BIEAEIREHIKHCPERNEL
(1)Marker (2)FR#ELEY 3)FULEFE—FKRY (4)FELETE
TRRY (5)RIREM®(BioProcess Intl., 2015) ©
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B5.EHCPOMAIAIgGIEERIERR X R EH) ¥ R
(1-4) 2 (5-10)IIARBEEE 2 1gGE BB #H B (Biotechnol.
bioeng., 2009, 103 (3): 446-58) °

3. Proximity ligation assay

Proximity ligation assayEEMEHEE
BE#BY(0ligo_nucleotide sequence)lVE
—MRBURBERARNFEENE  EHBIEE
BHREBE  HhEERIIMESRTNEER
BEHEES (Connector) BFIFEEH (Ligase)
BEfEFESIFEE (Ligation) - REFIAEMERE
fHiH fE (Real-time PCR)EHIBIETEE(E
61') - FH1? Real-time PCR BLE N RIFETE
Al ALEESEMEES (0.025 ng/mL)e - 5
—FHEBHD T RIXRENTEE - AMXOAE
EEF-—EREEUNAER BB ULERETE
SORYZEEETH B AV RS - FULHER 3T RESDEA
HCPHIE -

9 P

A.[ Capture > B.[ Binding > C.[ Ligaton => D.[ qPCR =
B6. I FEHRMEHA RS E S ETENFE 2 (Bioprocess Intl.
10 (2): 44-50) °

4. Threshold

ThresholdRZEHEAIRFRXKEBEENER
EXRtEHEQESENSE HRERBRERE—
inE CHEBEEWRIERE (Biotinylated) 188 - 5
—im B3 B REE (Urease) HUHEE - 1EE M
M SR (Streptavidin)ETHEELELEKER
& BZEZBE[PENBEESHCPESEHE -
2O EBIRELELISARN=REZE  BEESE—
HEEHENEE  LLABARBIEREAUSE

RIBEELEINEL - HIEEIETIMAEEN
REARESEHAHCPEEY  KMZXLENH
RERLSIEEIN I EETRE - RItEEMS
NVELEERBEREE L&D -

5. Biosensors

BiosensorsBIEFEILUAEI10*M » HRIE
ENBEEYE LONEBRENZRTINNERERZS
 EHENESEERSERNMERESEHCPHS
2 HREREFESE2WRERE - FEIERRX
EXmITHNESCIRIE - AMEAREEERE
HARREAS BEXHBR - EFZHIRIE
FEZHE" At XSHTERERESKE
EHIPEER o

B. IFFEIEFAE:

1. 2D gel electrophoresis

2D gel electrophoresisT LR iE D F =62
FERHEIFTANERE F RERTEELHE
EHEBEpPHEENBRETSFEMREET X
(Isoelectic focusing , IEF) - HESBENERE
EEFEEHHENpHERRETERS - AILE
FESHMETEAAETNERE ZEBSEBE
1T SDS electrophoresis - ISEREREBDF
BEXNVHMZNDE  LAAEHEREZE:E - A
It—REEFIBRDFANEEEENR - BB
DR RA A RZEERAHCPE L - WE
7R - RM— RN ERIFHFIELIRE
WMOE=EREEEBENMEIRMAR - EMEWEL
IRCFIAVIERBMLLER A EE—EBLARHE
HABBRENERE CyDyei§ REREERIIRA
e BESHEERAIBERE—HRBL - dit—
REEFEERFAHENARRE(ES") - F
FENE - EAREICYDyeR ZBANEEREM
BRmKEESEUE ELysines - ALERFR
AN EMERENELECHFETSFRIME -
IS - MR REEZEEAENEERER
SEHENEH  BENSEEEXRERERE
EZ=EIEHERS -
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B7. ZB_#AEX2MARAREENESEIMEE (A)X
H1LEY (B)#l{L & E MU0, Proteomics 2010, 73, 2064—77) ©
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8. FIAE LR EERT ANRE B AR ¥ H-
CPREWMENMF Z(ABOR=EFAMLILERZHERD,
EfRELEDMERRCEEER - HEERERBX
HIFEE ) (Biotechnol. J., 2013, 8: 655-70) °
2. BEEHERIINEE(LC-MS/MS)
HA_HBESXENLLBRAR D FEEpI
ENEREDST  BEEmBBEEXBEEHDE
BT HoBMEMEZEIRS - FIRREEN
RN B (LC-MS/MS) 75 AREST IR R D i R E
HEEERWIRR - BEEHBERNERELLHTILUR
DABLBBEOEMERE - REBTHEI
BENSNEE  BRAREHNENERRIER
BRXKERER  ERESENMKRE  2#18
ELMIKREREARERETSRE N EL &SR
HERELEENRREENIEE—SHNIRH - 2
BERHMMBEASBMINEEE  WHEEES
ZmE—SREHEBEL - REBILEERENERT
HIEAEE S - B ELMMBETEAMBERLE
TELMAMREERE S (fragment ions) - &L
KRS EANZREEDT - FEESEELMAX
HFEIEH - BEHTEILIRELFSINELS
BRERTUEENENTEAZHEENEM

EHEET  MOUUSHE#MERPhEBLEER
ERHBRKBELENMIKEINER  REER
RMABENENEEES (1-50 fmole) + EiB
BRNESINHBITUMBFZAEAMIER -
plansENESREERBTEENELHNEESA
ERESMER - HELLBRREREBHCPINE
HTIEE(B oY) - ABEMMRPERIREER
REENRMABEN ML ESRNEBERLUR
EEmEPEQEEEZX (proteome coverage)
BAUEERBEDIHCPEE R D - WL —K(E
BERBES B EACRE - 18I EBEHN

00 300 600 900 1200 1500 1800
m/z (MS/MS of an ion with m/z 1010.7 in panel C)

600 800 1000 1200 1400 16
m/z (MS at 109.6 min in panel B)

B9. FALC-MS/MSEHBEREEREETAEED 0.

Proteome Res. 2003, 2(1): 43-50.) °
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EEVRENREBEFHCPHEERERE
EHEEEN  HREEELHRE—EB=EHE
WA - FLt AR EERHE RIS ERME
OEBHERE H £R19IET LlpRETS
NWERE GUBRELISARHEHATERS
- BHEATHRN—EEESN - ERAR
ELISAEEEEREEGREERIWER
WEHEIMSINEBLEAEGRERNERE
HEEEN  5—HH  #ATHEXEEHEAR
BRERNEAESME AMEABEBIEEHN
ENEnzEdEl - BEFRECESBNEERREFID
HELE At _#EXBRESRERERET
DHEOEMIEREEE - LC-MS/MSEYE S
EREDMEMESHIRmR - T HIRENDRE
SAENEREEN - REARBRFHFESLRD
RERXRR - HERHESHNENERERIER
RENER At T BRERFRIEZEENTS
ERBMRMBERERSR -
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Table 1. Overview of methods for HCP detection
Method Comment Limit of detection Type of host cell
Immuno- ELISA 1.0 ng/mL E. coli, SP 2/0
- Threshold 0.5 ng/mL E. coli
Western blot Colorimetric 0.2-0.5 ng/ protein E. coli
(e.g. BCIP/NBT™)
Chemiluminescent 0.1-0.3 ng/protein SP2/0
(e.g. TMB®)
Slot blot 6.0 ng/mL E. coli
Automated PLA% 0.025 ng/mL CHO
Biosensors 1078 M E. coli
Non-specific 1D and 2D electrophoresis  Silver stain 2.0-13.0 ng/proteind E. coli, SP 2/0
Coomassie 8.0-52.0 ng/protein? E. coli
SYPRO Ruby 0.3-1.0 ng/ protein? E. coli, CHO
CyDyes 0.03-0.08 ng/protein E. coli, CHO
Autoradiography 0.1-2 pg/protein CHO
MS 1-50 fmol E. coli, CHO
2D chromatography MsS 50 ppm for complex samples E. coli

a) BCIP = 5-bromo-4-chloro-3-indolyl-phosphate, NBT = nitro blue tetrazolium. b) TMB = 3,3’ 5 5" -tetramethylbenzidine. c) PLA = proximity ligation assay. d) Depend-
ing on protein and staining protocol.

R 1. HCPH&RI 7535 D 289 (Biotechnol. J. 2013, 8: 655-70) ©
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2017518 - FDAZ T T £ YIME{LIZRYinterchangeabilityt55| 522 - RIEEREAREBREYHEDE
BEOEmENEERE - EMHELENTEREHEYELUZEZRBREFEMEES — AT D - BRHEERK
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EmENERNER - —BEEYMHELIZEREZEREEREESTTERE - REERZHKEZERATREIN
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IDERLEBERM - FRILZN - FDAREBEYHELIZENmZIRHE TIKBRVER - BLIESIMNEYL - #IKEYHE
LlEZERENBRRERELL -
FDA Interchangeability-Draft Guidance T&i:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/
UCM537135.pdf
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BERIBRSEIR21-23BLMKRFH MK (Suntec Singapore International Exhibition & Con-
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We're Bio Pharma
exhibiting at ASIA

21- 23 MARCH 2017
SUNTEC CONVENTION CENTER, SINGAPORE

Navigating the future of Asia's biopharmaceutical industry

BioPharma Asia 2017 B E&E#5 : http://www.terrapinn.com/exhibition/bio-asia/index.stm
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Expert Analytical Services for Biologics

EVEREEMHEUE TR DT

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
® Production Optimization M Stability Testing

f#RICH Q6BERIMITGLPENHE M 5 TR
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

FEmlis R RS T RERES AR

Bioanalysis & Customized Method Development

M ELISA Assay

M BA/BE/PK Studies

M Biomarker Discovery
and Verification

M Immunogenicity

Mithra Biotechnology INC. Formoreinformation, please visit www.mithracro.com
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