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AERALENBTEALC-MSOMERENRAFEIMAMER(HCP)NAMIIERE: HCPRILAMHCPEEM, HCP
EMITERIZNT: EAPMARUPLC"NEBREMNEBRHITHE, BEAGHXevo™ G3 QTof RFELEENIST
mMAbZ LR IRZES ppmAIHCP, HCPYSMIS3#r7EBioAccord™ UPLC-MSRZ LE#1T, XB—EETNIERIEE
Kigit, EEXMEMEEIRENEMTS, FFEXASHNwaters_connect™R4#TEIBREMN L IE,

e
- HCPEMAMERUPLC-QTof MS, EESSHINIST mAbS Lb#F867 1EREEEE 552 A (5 ppm) HfER
EHCP

- HCPISTIA RS S RIBAT A LFR, HBIESEMERERMITERMITENIST mADESARYE 547
SRiA EIARRIAYHTIR(S ppm)

» HCPAIMAHCPYM TERIZIIFAACQUITY™ Premier UPLCEREZFIPremier CSH™&IE I IERIHIT O TR
nE, B THITHERAREN
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BEAMERHCP)REM BT AMEFIRPMNRERZ=ENNREME T ZHEXIRR, XERRAFEIFRSK
F(0.1-100 ppm), BAIEEXNBETEFRNRRRMRN, HEFRSTAMHREM. TRIREM,

ET ERRE, HENMERFESOINET mALSEFRIWHCPRERNBRFRMERIGES, ERRMIZS T
RANIZ, BIRHCPHSERFIEIMAMRIIERZHEKT. XMEBERBEEHCPHDHTTE, UKEBE
EREN/HBEEHCPRINE S F. ERAALMNE, HCPAIMDITERSEERIERS, flsiWaters™
Cyclic™ IMSFISYNAPT™ HDMS &4, RXBERNXEARAFTHERE, FABKRFEARAEEFENLC-MS
TAER, MEEAMALLIERENAR, BHFEERE. BEREMNRRFZDINMLC-MSH T LIERIERE D
FRERLZARBENELLES,

TEEMBAITIL, HCPERERNER KK FELISAZ I, BIEFER, RARIEEHITHCPOINERN—MHEX
WERSZ, BEBBEE 2N (BEAKRATEN) HCPEE, HEEHEETNE S MNHCPHIRE#—F BRERKL
11

ARARERAZHIEREESZEXINIST mAbSLLYFRE67T1IHIHCPAR T T 2EARSS, XHAARARATILEK
AT RMFEHBIMAbEIRAZE, NIST mAb HCPRIESARNI (K4S th AT MIF B B ARRE HES - RapiZyme>i2,

KVRALEE S NBRB O HKRUPLCH B SQTofsk Tof MSEEFHITEMHCPO MBS A M ILIR1E, BAXNEW
NIVERIE: 1)EANIST mADSELEMIFRAM (ZFHLETE) UNKEEEEDHARMHCP; 2)ENIST mAb RMESHRY)
RAMBRRENEZEQRBEREYIVEREAERE S, BNEXRHCP,

F—PNTHERESESEKRSBHEE (9098) , EMSEHER (DIA) FHITHCPAI A . HRAEBREAFEHK
B AProgenesis QI (QIP) 4. 22 BHURSS, B EHRASTENBIBEEZRRKETHCP, MSEERAT LT
RENEEF, QFLETHMNREETF. NEINEBETSHNNREENE,. ARPEERT —REANE=SEH
BtA 4 Byonic (Protein Metrics) RAEHCPR MO THIEIE, IEBREUIERB 4L, REMENEAREIIAI R
Bo Itsh, XtBEBFMIIRKIEProgenesis QIPKMHCPRERLE R,

BANTEREENAE, ERATERENER ML BRRENMAbERPNEXHCP, HAEERNIG, &
BE5 AMBioAccord UPLCR S L, RAMSHIBRERFZH—FMBESEEMWHCPHENSHAE, 30 minFemiks
B, fEAwaters_connectE IR DY ENTILITHIERRERFHE TIEREHITHIBLAIE, HCPIEMAYL
BREENETF SR Fwaters_connectd, ZEFNEYHIHALIERERFRAGKERFINSMER (10-
501) EENWHENERMRELEHNHCP, HERNALEF, KINEALRHCPITIERZREEMEMNIST
BT EATRBIHCPAIINARAIMIX-5% B FRBS AR MIAT & o
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S8,

=TS S

ERNRAEFRMEFNSEEMADb (NIST mAbIRESLEYBLRM 8671, RE10 mg/mL) MEMillipore
Sigma (EEZAHEMZRZH) . AR RABINIST mAbESRES =W ZRILZFHNEERARET TR, B
FMAZAEEREEEMAbYFR®, £—%500 uL Protein LoBind Eppendorfif® (55022431064) &, ¥4
200 pL NIST mAb520 uL 1 M Tris HCIZHi& (%81 M CaCl,) #10 uL 4 uM RapiZymefRZERE (GKiFtt
P/N: 186010107 <https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-
rapizyme-tryspin-ms-gradel-pk-with-buffer.html>) JB&, 137 *CTEfF IR (916 h) . wFEIFTR, %ZEE
RAEAET mMAbZ M., BRMGEEKTE, XEMBERNENTEAEHCP, RIFEZERINIST mAb, EEERRE
KA (AEZM) WK, BEE16 hESAHIIZE RESMRIIMADEL NAFHH4 mM DTTIRR (90 °C, 1593%h) 9
FREZTM, MNMFERE. BHEMEL2000 g FEOSHHH, BN LEER (49200 uLESREY)) HA1 uLEE(
Millipore Sigma)E& k.

HCPAM P #T1EXevo G3 QTof ELILC-MSEER#1T, AT MMEARERYITER (MIX-4: ADH - B8 ZEE
BiSEs. BSA-4IMERZER. ENL - BERIEEEES. PHO - RIEEA(LESD) , 7EEBRRSINANIST mAbES#RYIH,

HCPY M3 #7EBioAccord LC-MSHR S ELAILC-MSHEH#1T, AT AMEDREEHEY (MIX-5: ADH. BSA.
ENL. PHOFCLP-B - #EERBAMTHEEY) , EBEREUREREKFMANIST mAbs (TEGHEE) -

LC-MSR ZFE(ACN) B Thermo Fisher Scientific (ZESFEEMEAXRER) o LC-MSEKKMEBEWE
Honeywell (ZEALEZRAMEZE o

RIBEIERY

BREBIERS: ACQUITY™UPLC Premier BSM

B ACQUITY Premier CSH 2.1 x 150 mm, #£3E1.7
m CSH C18%ifi (P/N: 186009462)

A 60 °C

TR : 200 puL/min
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https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-rapizyme-tryspin-ms-grade1-pk-with-buffer.html
https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-rapizyme-tryspin-ms-grade1-pk-with-buffer.html
https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-rapizyme-tryspin-ms-grade1-pk-with-buffer.html
https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-rapizyme-tryspin-ms-grade1-pk-with-buffer.html
https://www.waters.com/nextgen/global/shop/standards--reagents/186010107-rapizyme-tryspin-ms-grade1-pk-with-buffer.html

pitLi=H AFIAD LC-MSZRIK, &0.1%FER

BHIB: LC-MSHRZAE(ACN), &0.1%FEs

FEAFRTR 50 uL (HCPRILHM) ;5 20 uL (HCPEEMSI#A)

EEEEF B, £A100 pLEFEERF

A AN 50%FREE

HmEERBRAT 50%FEE

P& M (HCPRILAOM) -

PR R4 : Xevo G3 QTof %Y
BEER: ESI+

EMAERE: 2.8 kV

HFLEBE: 25V

BFRIME: 60V

BRRERE: 120°C

AT SRE: 450 °C

HI SR 50 L/h

Bt ARSI 500 L/h
TOFREEHE: 400-2000 (MSExR%)
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BIERE M

R BRI

g% M (HCPEEMZ4)
B R4

BERN:

EREBE:

HEFLRE:

BFRMME:

BFREE:

BAFSBE:

TOFREEHE:

0.5s

6V

15~45V

UNIFI™3.0.0.21

FEARAFHRIES M
Progenesis Ql v 4.2

Protein Metrics Byonicv

5.2.31

BioAccord LC-MS& %

ESI+

1.5kV

40V

30V

120 oC

450 oC

50-2000 (MSEx%)
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KERE: 0.5s

(RaERCV: 40V
SEEECVIEE: 60~80V

BURRENH UNIFI 2.1.2.4
IR IR 4. UNIFI 2.1.2.4

BER: HCPIM O

};’EJE BHASE | BRIBEE ‘ i

(mL/min) (%) (%) -
0.00 0.2 100 0 s
1.00 0.2 100 0 6
31.00 0.2 55 45 6
34.00 0.2 55 45 6
35.00 0.2 15 85 6
36.00 0.2 15 85 6
37.00 0.2 100 6
45.00 0.2 100 6

HCP&Z I 534 (A)FIHCP S 534 (B) Fr R B9 R EE 5 o

ZR51918

HCP R TIEARIE

AN ALEHNTHCPHLC-MSORH TR MEZN TIERIE. HCPOMMBERSZ—RERE, RASMEY
HAZEBRMHCPARN ZZ2M—H, XSAUFTANALAEREEX,
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ELIRBRIZEEPIR, HCPRIMDAREESM (ZHIRMBY) HCPEZW), RBELC-MSHOHTAI LR X ihs
EER, MFEMREEELISATEEERNTZHEXERY, s, HCPRMDITEARHEEMHCPHEERER
o AEEFHREREHE (BERANENTFFEERLSHEYETIEEARAIKTE, F12010 ppmkT) BIFR
BHCP, FAILUEERBEI FNEAREFFHRAUAREFHNS N ENHAERPBIHCP,

BANMRPELERIETHENIST mAb (BLE¥FRE6T1) FEEMHCPRR, EFFERENERREREC
BAERBE4REEA, IREESEEN200~300 ppmb2°-9, ERERTHHCPAMAHHISLIREH (90 mintEE, EHFE
K, £950 ug) FIEFRMINIST mAbESEYI N BHEIEGIEE, MRTRSFENES I, Xih—4HrUPLC-MSE
DITEREBEEAMEFEEHCP, RESEEN40 ppm- ({EE) 5 ppm,

ERERTRMHESEFHRINAERIEE, Hh—MRER-2-HIKER, KMWKRENI3 ppm; 5—MRBEMHFE
FMAIgG y FeZEEAR, BARENL9 ppmo. Premier CSHEIERZ T LI, EREAIHNRE TN
FRIERIFNEIESEE, EMEMADESMRYINGE EHEERE (50 ug), tLEENFTERFEREHCPRIRHIFRIEH
(10%IEZ 4 HIIEFE£920 s) o
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Channel name: 2: +579.7900 (0.1000 Da) : TOF MSe (400-2000) 6V ESI+ : Integrated : Integrated : Integrated

37.88

2e6
TPQIQVYSREA ——>
T1.5¢6 HCP: B2-HIXER
8
-‘g 1e6 |E]
o T
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Channel name: 2: +546.3000 (0.1000 Da) : TOF MSe (400-2000) 6V ESI+ : 5 d: d: d
29.20
25e7 SQVQSSYTFKEk —
o 267 HCP: XM AIgGYFcE ik
81567
g 1e7
[ 5e6
0
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Retention time [min]
E3.EAHCPEIM D MTENIST mAbEEAEY) R &£ E A MMEFEHCPIARIRENREBILE . (A)XRBRFEMANIgG

V FCZ A E A RMREESQVQASYTFK (BB F579.79, +2) ; (B)RER-2-HIKEHMAKERTPQIQVYSR (BBF
546.30, +2) . RIERITEEIE, ENIST mAbFEE HAXHFHHCPRIRE 5251819 ppm (IR3EFHIgG)

13 ppm (B-2-HIKZEH) o

BNIST mAbEBMMEE P =R, FRAMINREINIHGTFEE: Progenesis QIPHIByonic (Protein Metrics), tb
SWNBREBRARIERE (16,644 1MERARKE) BEESNES, B4BRTRT O —REBRES RGN
Progenesis QIPER&E, E—#Ht¥PAByonicREFLEEHNERERRAES ()REER. XA MERSIERE
BaATANEARETEEE, BEINHCPETEERIEE—H, HAENIST mAbFRETEHTMEFEHCP (R

D o
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Progeénesis Q

o

Accession Peptides  Unique peptides Confidence score Description

0 Adenylate % 3] [ 431 kinase 2_ mitochondrial OS=Mus musculus GN=Ak2 PE=1 SV=5 =
‘ Alcohol * dehydrogenase 1 O5=Saccharomyces cerevisiae (strain ATCC 204508 / S288¢) GN=ADH1 PE=1 SV=5
S R T e T
@ Fructose-bisphosphate % 61 61 563 aldolase A 0S=Mus musculus GN=Aldoa PE=1 §V/=2

@ Glucose-6-phosphate % 25 25 242 isomerase 0S=Mus musculus GN=Gpi PE=1 SV=4

@ Glycogen * 24 24 205 phosphorylase_ muscle form 0S=Cryctolagus cuniculus GN=PYGM PE=1 5V=3 =
@ Low * 5 5 496 affinity immunoglobulin gamma Fc region receptor I 0S=Mus musculus GN=Fcgr2 PE=1 5V=2

@ mro * 109 109 825 Light Chain OS=Mus musculus GN=LC PE=1 SV=1

@ Methyl-CpG-binding 1 1 6.06 domain protein 3-like 1 05=Mus musculus GN=Mbd3I1 PE=2 SV=1

@ Negative 1 1 118 elongation factor E 0S=Mus musculus GN=Nelfe PE=1 SV=2

0 Nucleoredoxin-like 1 E 104 protein 2 0S=Mus musculus GN=Nxnl2 PE=2 5V=1 |4
@ Protein * 16 16 444 disulfide-isomerase AB OS=Mus musculus GN=Pdiab PE=1 SV=3

“ n n »

El4.Progenesis QIPER, B R T EXevo G EHITHCPRILAMIENIST mAbHREE HHHCP, EHPMI
ByonicrEEHHERHCPAE S () RE BN

FIAE “Hi3” AZEEEDMNIST mAbFEIHCPURMIX-4MITEARKS,  “Hi3” ERREEIHAENREREK
HEMERRPEESI-MSEB £ REMSIMYNFI =Mk, AEHEX=fMBEMESAAIESI-MSHILE
m, H5EMREMMTEBR (KFIHAHMIF42 ppmBIPHOERR) MIMERZ#ITLLER (RI) , RITHEAENIST
mAbAR#E HEYPRB HCPRYRE

RIERT =ZANEEHNEBTENMERAProgenesisfByonicEEHWHCPZEFIR, SHENIST mAbRETEHTE
27 HEMHHCP, BRERSE2HNRENERENS ppm, REA—HEWHCPAMAITEEBEU—FH A REEEppmE
ER (RZEL5 ppm) BIKEIHCP,
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FIEEX THLFE alabizes SREE

(%) (kDa)

fmol ng/mL ppm

1 P05064 A HEEEREA 555 39.3 3032 119 2562 | 256 57
2 | P00330 R Z B BEE(ADH) - 1000 fmol 39,2 36.7 1323 49 1044 104 15.2
3 | Poo4s9 SABERAES{LEE(PHO) - 200 fmol 43.2 971 200 19 418 22 0.0
4 P06745 6B ENE SIS 22.4 62.7 242 15 326 33 8.7
5 P08101 RS R RERE Ay FoX Sk 19.7 36.7 237 9 187 19 14.8
6 P01887 B2 MIREN 18.3 13.8 444 B 132 13 75
7 | Qo22rs EAR_MRSIEAG 8.8 4811 121 6 125 13 12.4
8 | Q9ER00 RMMAEE-12 3.4 312 | 120 4 80 8 47
9 | QowTps B2 7.8 26.5 65 2 37 4 | 143
10 P02769 H1fEBRZEHE(BSA) - 20 fmol - 66.3 20 1 29 3 -

| P00924 BEEREES1 (ENL) - 10 fmol - 466 | 10 0 75 1 -

RI. 1EXevo G312 L ITHCPR I D IRTENIST mAbFEEHEEMHCP, = REEH#MFE DR AETEH B
HCPHImFINIREHR (ADHFMPHO) o SHRHITIFE S ppmo

HCP M TERAZ

NENRRRIRZEFT, HCPEUAWESMFMHTIETT, EBUESREMKERR (20-501) FENZ
FHHCPRK.

RIBE1RVRIZE, HCPRIMAOMNERAT B TREIHCPIRREIERE, RAEARFT. 88 Fm/zABESURR
Bigial, HCPEM 3 A T 4L M M B mAbE 75 =PRI I HCPAK, MIX-5INARAKEIHCP M EHEERIN T &
BEMKFHCPITERBNEES, BTALXSNRITG %,

FRIMHCPIEMKLS, AT ERFREEHEY (ADH. BSA. ENLFIPHO) LAMHFZR[EAYR E 7K T A0\ E9f
NIST mAbES#EYF, BN MFRPEIMA—MIEEREKF (120 ppm)NERLFEERY)(CLP-B)., AFAFRIRE
i LMRE BB INARE B B RARIAmAD AW S BB AR &, XEFRXAZMANSR, FE
BYHCPIREEAHER,

7ZBioAccord LC-MSZ&% L, EA30 mintkE, WUMSHEXRELC-MSEIE, SAGFERwaters_connectd#y
UNIFIN BRI EHHE T/ERELIEMIX-5MNFRNIST mAbES R EIEE, HEREE25E1T (MR
SNEEE) MER, waters_connectF & EMEUEREMAIEREGMPRIEMIEFRE ST, HEABITI
ER11,12,

EHIRAGESZN “BHR" RFEHNFANTA3NEESI-MSHIAN REMKENTIR, HPEEREESHERR (
ADH. BSA. ENLFIPHO) HY10MAKEZ, URKRECLP-BERREMBMITERNZMKE, XLRBRIRIEER T
BEESD. ZINRNESEMURFESSHNEEFBES. ERME43MINTRIEIGEGIEE, FHXHER
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NeEEERT, REEREYF. EREMEARPFERSHRE (BETEERITY) #THB3EAREESD
3. RIBUUMEEREKTF (120 ppm) INARHICLP-BE B RESHEYINEFA B # KR MFMIREHR (ADH. BSA.
ENLFIPHO) HURE,

EFRBE MRS, TOFHMTEERSHT URNBERIENNREMTRE, MESHFHA-EEFT. BHRER
TEMNTEERNESE, SMHERREN—FIKE: READHAIRKEZVVGLSTLPEIYEK (BEF

724.41, +2, E5A) ; REBSARIRKERLVNELTEFAK (8%¥582.32, +2, E5B) ; RECLP BHIRKER
LPQVEGTGGDVQPSQDLVR (B&F665.68, +3, E5C) ; SREENLAIRKEXTAGIQIVADDLTVTNPK (BEF
585.99, +3, E5D) FREPHOMAKELVAAAFPGDVDR (88 F559.29, +2, E5E) . £, HCPIEM S HrEE
B EHNIST mAbESEY P RIFR B INMRE R, XY FADH, HIAFIMKENESHCPEMAIT—(5 ppm) (BIE
5A) o

—ERTEEMENETAREZEQ UM EREREIZHLNBRLC/MSTERE
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‘Summarized by: Rasporce

RINAR

g & & & ¥ & & 3 BN s Ef

g g & S g 8§ 7§ 8 s i

iof 8 &8 38§ & & § 1 i N NS N I T B
Sample!

022324 THOD6_CD_NSENISLL

2 g
8 g
O
F 1 §

il g s

3 g z g 5 3 z 3, E 3 2 g 5, g 2 £ 3 g

5 El ¥ E ¥ g el 5 5 £l 8 g

g 8 g g 4 & 8 & % 4
—

Summarized by: Response:

E5.HCPEM D BIRK &R, KOMEBRINER (ADH. BSA. ENLAMIPHO) LITEFAREBYREKFIIAND

—ERTEEMENETAREZEQ UM EREREIZHLNBRLC/MSTERE
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FNIST mALESFEYIH, FEIRENNMERPEINAN—FIEEREKFNERREBHEY(CLP-B). BA-ERRT S0
IEARP—FMKERCEE: (A)RBADHMIVVGLSTLPEIYEK (724.41, +2) ; (B)3REBSAMILVNELTEFAK

(582.32, +2) ;

eeeeee

23600

nnnnn

;;;;;
30225

7.5 ppm

RR A
Summat

ized by: Response

RINAR

£ o 5 5 o pn F B T p

3 3 3 3 3 3 g = . 5 G = g E 5

g g g g g g g g g E
i # H H S E 2 = i ! 3 E : g S S ] g S
: g 2 I N i § & & & : 9§ § i
g B E 3 3 3 2 g 2 2 2

&5.(E)3k BPHORIVAAAFPGDVDR (559.29, +2) o

» BATAHCPOWRFA R T WAHDINHZLC-MSTIERIE: 1) HCPRMITIERE, ATEAASEPEEMEE R

—ERTEEMENETAREZEQ UM EREREIZHLNBRLC/MSTERE
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HCP; 2)HCPEMITERIZ, BEEGMPIRREEENHCP, BFZFIEY BT AYNENRED .

= HCPAIDHFIAXevo G3 QTof Y B8 TIFHIBMMIMELC-MSEREE, MNIST mAbBLLYIFRHEEHEET
AR S & B RURTHAREMEHCP, LLOQAS ppm,

» HCPY&M 4 #7{E A BioAccord LC-MSZ& S fwaters_connectBUE R EHHEIERIE, TEHH TNIST
mAbBES YIS MFH AR ZE BB (MIX-4), LLOQE# A5 ppm.

» RHDIMIESHNEEFTE L#1T, FEtrIUAEREENRE (FIQCHEFFIR) NEMAMBIHIET E
MRIRIRRER.

» AR TEREHRAMARN2L mmRAREDITEDE, BRTHARLCSHRMSEATIERIZEE
MM E NS ERY R,

1. Doneanu CE, Anderson M, Williams BJ, Lauber MA, Chakraborty A, Chen W. Enhanced Detection of
Low-Abundance Host-Cell Protein Impurities in High-Purity Monoclonal Antibodies Down to 1 ppm
Using ion Mobility Mass Spectrometry Coupled with Multidimensional Liquid Chromatography, Anal
Chem, 2015, 87, 10283-10291.

2. Weibin C, Doneanu CE, Lauber MA, Koza S, Prakash K, Stapels M, Fountain KJ.Improved Identification
and Quantification of Host Cell Proteins (HCPs) in Biotherapeutics Using Liquid Chromatography-
Mass Spectrometry, book chapter in Technologies for Therapeutic Monoclonal antibody

characterization, Vol 3, ACS Symposium Series, 2015, 357-393.

3. Molden R, Hu M, Yen ES, Saggase D, Reilly J, Mattila J, Qiu H, Chen G, Bak H, Li N. Host Cell Protein
Profiling of Commercial Therapeutic Protein Drugs as a Benchmark for Monoclonal Antibody-based

Therapeutic Protein Development, MABS, 2021, 13, e1955811.

4.1to T, Lutz H, Tan L, Wang B, Tan J, Patel M, Chen L, Tsunakawa Y, Park B, Banerjee S. Host Cell
Proteins in Monoclonal Antibody Processing: Control, Detection, and Removal, Biotechnol Prog, 2024,

DOI: 10.1002/btpr.3448.

5. Huang L, Wang N, Mitchell CE, Brownlee T, Maple SR, De Felippis MR.A Novel Sample Preparation for
Shotgun Proteomics Characterization of HCPs in Antibodies, Anal Chem, 2017, 89, 5436-5444.
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6. Chen IH, Xiao H, Daly T, Ning L. Improved Host Cell Protein Analysis in Monoclonal Antibody Products
through Molecular Weight Cutoff Enrichment, Anal Chem, 2020, 92, 3751-3757.

7.Wang Q, Slaney TR, Wu W, Ludwig R, Tao Li, Leone A. Enhancing Host-Cell Protein Detection in
Protein Therapeutics using HILIC Enrichment and Proteomic Analysis, Anal Chem, 2020, 92,
10327-10335.

8.Yang F, Li D, Kufer R, Cadang L, Zhang J, Dai L, Gua J, Wohlrab S, Grennwood-Goodwin M, Shen A,
Duan D, Li H, Yuk IH.Versatile LC-MS-based Workflow with Robust 0.1 ppm Sensitivity for Identifying
Residual HCPs in Biotherapeutic Products, Anal Chem, 2021, 93, 723-731.

9. Doneanu C, Gomes A, Williams B, Yu YQ, Chen W. {8 SYNAPT XS/RIENEE L EM AT T ppmPK I TE
FHMER(HCP), 2021, KIFHALE 720007101ZH.

10. Pilely K, Johansen MR, Lund RR, Kofoed T, Jorgensen TK, Skriver L, Mortz E. Monitoring process-
related impurities in biologics - host cell protein analysis, Anal & Bioanal Chem, 2022, 414, T47-758.

11. Guo J, Kufer R, Li D, Wohlrab S, Greenwood-Goodwin M, Yang F. Technical advancement and practical
considerations of LC-MS/MS-based methods for host cell protein identification and quantitation to

support project development, MABS, 2023, 15, 2213365.

12. Ippoliti S, Zampa N, Yu YQ, Lauber MA.fEFRapiZyme™EE BT LY HI AR PR ERMIRIRESE S
2%, 2023, RS AL E 720007840ZH.

13. Silva JC, Gorenstein MV, Li GZ, Vissers JP, Geromanos SJ.Absolute quantification of proteins by LCMS
E: a virtue of parallel MS acquisition, Mol Cell Proteomics, 2006, 5, 144-156.

e~ o
BioAccord LC-MS% %t <https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-

spectrometry-systems/bioaccord-lc-ms-system.html(>

Xevo G3 QTof <https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-

spectrometry-systems/xevo-g3-qtof.html>

waters_connectEB 2R 75 % <https://www.waters.com/nextgen/global/products/informatics-and-
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https://www.waters.com/nextgen/cn/en/library/application-notes/2021/identification-of-host-cell-proteins-hpcs-in-monoclonal-antibodies-at-sub-ppm-levels-using-the-synapt-xs-mass-spectrometer.html
https://www.waters.com/nextgen/cn/en/library/application-notes/2023/versatile-and-rapid-digestion-protocols-for-biopharmaceutical-characterization-using-rapizyme-trypsin.html
https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-spectrometry-systems/bioaccord-lc-ms-system.html
https://www.waters.com/nextgen/global/products/mass-spectrometry/mass-spectrometry-systems/xevo-g3-qtof.html
https://www.waters.com/nextgen/global/products/informatics-and-software/waters_connect.html

software/waters_connect.html>
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