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RERTT A

> 7 ILETALEE

XU ZOMEEMPTEE LCSMEDE/ 70— FILhifE (NIST mAb &RV E LRM 8670) %= XKEEIIRER
wEARAr (NIST) SANFL&F L7 CBE 100 mg/mL) o Huang 5 (EliLilly & Company) Am#licERL-70O
FILEFHBL. ENEFEALTNISTmAb B LE LS, £/ 7O0—FILHEDEKIE. 100 ug @ Lys-C/~U 7
S VEBREEY (Promega. Madison. WI) ZETHIINAFILTREL £ L 7o 125 uL ® NIST mAb % 50 uL @
100 MM CaCl, 8KV 625 uL @ 100 MM ERER 7V EZTVLECRAB L F L7, HIE—B (4 16 M) HiFT37°C
TITWE LT RICE/2O—FNUIREDY > FIL% 0.05% RapiGest EETTEML (60°C TLEHR) « 25mM >
FARLAF—JL (DTT) T&EmL (60°C TIL1ERE) « 2mM I—KF7ER7I K (IAM) TPZILFILHLLELE (
ERBFITAS D) o PIFIUORTY TTE/ 7O—FILREOEELAECHRD E LT, FE (FA) Z 5uLHm
L7ctg. HWZ 37T°C T30 0B >Far—>3 > LTHhb6. BLoEE (104, 13,000xg) LT, B LT/
I O—F IR REVEMH RapiGest # B L £ LTco IRTOHEMEE (CaClye NH4HCOs. DTT. IAM. FA) &
Sigma-Aldrich (S X—=UMEY FILAR) DOANFLEL. EEZF— MY TS—NA7I)L (Waters., HRES
186000327C <https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-
lcge-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html>) (2% L. 5D MassPREP 2 > /N &
EUIEERZROBETANAILELR: 100nMENL (BEI/5—F. #EES 186002325 <
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-
standard.html>) . 40 nM ClpB (Hi3 E. coli. B5HES 186006012 <
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186006012-hi3-e-coli-standard.html>) .
20nM ADH (BB 7L J—I)LEiKEER. HRES 186002328) . 20 nM PHO (THFRIKU S—€ b, HEES
186002326) « 5nMBSA (U ME7ILT I Y. H@mES 186002329 <
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-
standard.html>) o 50 yL DFENFA Y > FIFOF > ASLTO— R LEHFMEZ Y /NIEDZ L. 5000 fmol

ENL. 2000 fmol ClpB. 1000 fmol ADH. 1000 fmol PHO. 250 fmol BSA T9, LC-MS 'L —RDBFE (FE L=k
1JJL-ACN & & TU'7K) & Thermo Fisher Scientific (YU Fa—tyYMT LY L) DSBALF LT

LC &
LCRT L ACQUITY UPLC I-Class PLUS
ho L ACQUITY Premier CSH C1g 75 L 1.7 um. 2.1 X

150 mm (HmES: 186009462)

SYNAPT XS E240MfstxEARA LT/ 7O0—FIILIRERD ppm LRNIILATOBEMESZ > /INOE (HCP) OETE 4


https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-lcgc-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-lcgc-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-lcgc-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-lcgc-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html
https://www.waters.com/nextgen/us/en/shop/vials-containers--collection-plates/186000327c-lcgc-certified-clear-glass-12-x-32-mm-screw-neck-vial-max-recove.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002325-massprep-enolase-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186006012-hi3-e-coli-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186006012-hi3-e-coli-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186006012-hi3-e-coli-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186006012-hi3-e-coli-standard.html
https://www.waters.com/186002328
https://www.waters.com/186002326
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-standard.html
https://www.waters.com/nextgen/us/en/shop/standards--reagents/186002329-massprep-bsa-digestion-standard.html

N LRE:

BEAR:

AANE:

P 3

60 °C

50 uL/%>

BIEAL 0.1% FEREHEMR 1A 2K

BEB: 0.1% FEEBTEFZNUIL

50 ulL

IN— AR 50% X452/ —IL

YOTINRR—T v =R E: 50% X%/ —)

b5 3 BIR A OFERL | AR B O | RERID
(mL/%3) (%) (%) T4
0.00 0.2 100 0 FHERSEAS
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122.00 0.4 50 50 6
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134.00 0.4 100 6
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BRELUVER

NIST mAb (100 mg/mL) & FN 3 HCP ORI, LANICHMEBMINTUVWET2E, 3 DD SRTRILRREHF
ZAWVWE LT, 2Rxro070—-270X I 57— (& pHRP/E pHRP) IZ SYNAPT G2-Si BES stz A
Bht. S35 FEOHCP ZEELE LT TDS55 14D HCPAHBLTWE L, CO7 7O—FTld. BRERR 1
ppm %EZER L £ L7%

EE, LC-MS AHICHEITZBEEZBLIE. £/ 7O0-FILRGAY Y FILBDISIELANIILD HCP ZEET 3728
O, EHRORBEG D TIUFNEBEIONDLIEAINTVET, CA507OMINTIE. £/ 7O0—FILIRED LR
L&D EBLRERRBERETIN BOFET AN EZ—%2FEALTE/ 7O0—FIILAKEEREL THCP 2 BET 3
M. HBEWEZYNTELRILTOHILICICEZDBZAVWT, TERY Y TILRDEREL. HCPERBELTULE
£ [El&. EliLilly and Company WEXR L7700~ J)L4% A L. NISTmAb Z3EER 9 % Z ¥ T. LC-MS D
ICBBENZWVNISTMAD RTIF RICEZ 1A UGS S UOFHFRRZASHRBAL. DRICINZZZENTEE
Lico 2 NNOBEM, BRELUTILFILUOBICE ) TS VEAETSRROBEUIORILEEERD, ZO7
TO—FTRAA T« TBIUKEEDE/ 7O0—FILIEDR M) T2 VEKICIKRRETHZ e Z2FBLTVWEY,
OERANS. B/ 7O—FILFKICEEBEEETES L TS HCP Id. REERE (—8) OMLEToTHIFEFEDS
BUVWEFOE/7O0-FIRGELIDBBRZICEU T VEAINET, SOOIV, T2 Tz, FUTD
VEHKDBRICEM, BRBLUTILFILML. EBLT FBAY Y FILERZRODBEICEDBFRELE L, CC2T
FEALCEKTONIIL ( TREBAZ €I aVICH#ER) @ tOE/ 70— FILAGRRICHBERATIEY,

HKBOY > TILE MSEEL U HDMSE @ 2 DDEIDAHE—RTENZNIEZEDEBELAHL. T—4tv b%E
Progenesis QI for Proteomics v4.2 T L T. HCP DRIES S UVEEZITVWE LTco LC-MS TO 3EID#EDIRL T
NTT BYNVEBHTD 32ULDORTF RHPEES NI HCP OHFDMETNE LTz MSEERDRAAKICED. &F
BORHZVWHCPS BOAHNEETE. BHRFLN 10 ppm ZFER L E L (F—FIFRIF) o MSE L IFXHRAIC
. HDMSEERDAHTIE 48 Y AMBICE < D HCP AAE TE. BHBRA 100 fERE I N, BHLAJL 100 ppb & 3E
BMLELT. 3MTOEREICH=S 3EIHEDRL TREINTARTOHCP OFMA) X bER LICKLET, MSEXLE
L. HDMSE DRBEIFABICALELTWE L. TOEAIK. COBDAHE—RTIE. £EHT ZRTF RFIERE
PIEBICEER (15~20 XS U) OAAVEEU T —DBET. 73TAYT—2 3 VORICHBEIND 12D TT, &
R LT, SYNAPTXSHERHFHIEWT. EDETNVWAMS/MS 75XV T—2a Y ART MLAELSN. £D%
COHCPARETEZLSICHDET, BIC. HDMSEE—RTIE. RTIFRDISTAYTF—>avIEREINS O
D3 >YIRILFE— (CE) PN FSURT7—EIILIZHH B CEZ. RTFREERED IMS R 7 MFBEEEAIE S
CLICE2 T THICRBERINTLET,
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B E O H?,Fljgig E SFEJEDE}W AZhsLEAR
1 | P00924 I/5—t 1 88 (ENL) - 5000 fmol | 514 46.6 3747 | 175 27838 | 279 9.6
2 | P&3284 SNIEIANT ClpB (CLP) - 2600 fmol 2 95,6 1617 | 155 24734 247 5.3
3 | Pos0s4 NG~ R-EARATT~ FTIRS—E A @55 393 | 2675 | 105 | 16820 | 168 | 42
4 POD489 SHPAT- SR TARUS - (PHO) - 1000 imal 43.2 971 1000 a7 15636 | 186 | 0.0
I P05063 INAR=2-EZRAD1- PRS- C | 42.4 39.4 1416 56 s926 = 89 | 73
6 | P00330 PO )LEAKFEEER (ADH) - 1000 fmol 39.2 36.7 1028 38 6036 | 60 T
7 | Q922R8 FUTEZ NI A VAT~ AB | 8.8 48.1 413 20 a7 | 32 | 16.5
8 | Poz7es ISMEFNIZS (BSA) - 250 fmol 31.3 66.3 232 5 2461 | 25 | o4
9 | P7225 US> ST NES TN 1 i 1.4 56.5 208 12 B8 | 19 | 10
10| PO6745 1)1~ 2-B-U A VAT 224 62.7 164 10 1645 18 | 22
1| Pao142 b35S | 7.2 67.6 126 9 1363 | 14 | 2d
12| Qe1e37 ROLANRAZ 18.3 32.6 247 8 1288 | 13 | 2l
13 | Q60864 R L AT M BHE ) (5 1 | nz 62.5 83 5 8% | 8 | a8
14| Qozox1 PR AEERET 1 51 56.8 75 5 802 8 | 48
15 | QoCZY3 qE+FHEaER E2 )UTH 1 | 155 16.3 296 5 72 8 | 08
16 | PO8101 EFRIEREIOT U027 Fo tinE S | 19.7 367 121 4 m | 7 | 17
17 | Q8K4Fs ap EROS— Ry a7 1 | 9.7 33.4 129 4 689 7 | 6.2
18 | Q91YR9 JOAFY TS5 1 i 8.1 35.5 109 4 619 6 | 7
19 | aeczss NSFL1 #EF pa7 | 8.3 407 76 3 485 | 5 | 166
20 | Qac7u7 MUATF R N-PEFIH 50 M ATISEEE 6 6.6 71.5 40 3 458 5 | 102
21 | Q6PB93 MRUATF B N-PEFIA 5T M AGTEREEE 2 | 3.9 64.5 44 3 454 | 5 | 23
22 Q3UEB3 MU {U) HEE-ATF 3T EF PUFGO j 6.2 60.2 44 3 24 | 4 | 85
23| PI7B92  mu-vmessoEz | as 526 46 = 87 | 4 | 12
24 | QOWVA4 rS2ATTUS-2 6.7 22.4 104 2 33 | 4 | a8
|25 | Qoaap2 ISELA55—1 (NADPH) | us 22.2 104 2 369 | 4 | &4
26 | P60335 A (rC) $EETINE 1 | 6.3 a7s 60 2 30 | 4 | 98
2 088569 AT OIS E A2/B1 | 5.6 374 56 2 335 ‘ 3 | 2o0d
28 Polge7 p-2 Zyoyo0U> : 18.3 13.8 145 2 320 3 | 157
29 | P49312 ANFOURIES ) Ve A1 | 9.5 342 58 2 sir. | 3 | 50
30 | P28928 IR F 2R (0 2.3 80.6 21 2 271 3 | 223
31 Q9CQF3 LOBR - RUTT ZIAL SR EF IS 1wk 5 | 4.4 26.2 64 2 68 | 3 | 65
32 | Q9CQE1 92V NipSnap iWEDY 3B 5.2 28.3 49 1 222 | 2z | ad
33 | Q8BLO7 B TNE A F RIS BT 5.2 30.8 44 1 27 | 2 | z02
34 | Q9WTPS SRR PPT VS -t 2 7.8 26.5 41 | 1 174 | 2 | 28
35| P33 JOEY - LBSEFHS> KIF4 | os 139.5 T | 1 156 2 | 143
36| QeERO0 | e 34 312 E 1B 1| 19.2
37 | QoDBPS UMP-CMP F7—t# | 2.9 22.2 a4 1 21 | 1 | 78
38 | P35700 RUAFIEFL -1 15 22.2 33 1 7 1| 193
39 | P45878 AIFSLTOUNEZ NS4 UAST—E FKBP2 4.6 15.3 42 1 103 1 2.4
40 | P10126 HEEF 1-a1 3.4 50.1 1 1 88 0.9 5.4
41 | Qorres FLALET LB~ B 3.8 17.4 3 1 86 0.9 6.8
42 | P57722 A (rC) FEETINIE 3 3.2 39.3 12 0.5 75 0.8 8.3
43 | P02798 AFOFARA -2 16 6.2 51 0.3 51 0.5 3.0
44 P99029 RUAFSLEFS -6 6.7 218 14 03 | 49 05 7.1
45 | P56812 JOJSLARIAEE S (I 5 2.7 14.3 18 0.3 41 0.4 5.6
46 | QeD7P6 mbsz@—?tz:o‘u—ﬁé%z ISCU 2.5 18.1 14 0.3 a 04 7
47 | 035166 T4k SNAP LTy -l (- 2 4.1 247 10 0.2 40 0.4 10.0
48| Po7724 TORMBINTZS 5.3 687 | 3 0.2 33 | o0a 217
49| P15532 FILAZEZ UL BT A 3.3 17.2 9 0.2 25 0.2 1.1
50 QoliX0 SRS HLU mRNA FiEEF ENY?2 2.2 1.5 1 0.1 20 0.2 10.8
61 QECR1S RIFSNIOINS ARSI AL Y5 D T 407 3 o1 20 02 | 13
52 | Q9WVss VAMP BES>) 78 A 3:3 27.9 4 0.1 18 0.2 13.3
53 P62843 408 URY—ASINIHE 515 1.8 17.0 3 0.1 8 0.1 217
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DAL, 3EDEDIRLIFINTARTT. ANAULEEZYINIES5FE (ENL. ClpB. ADH. PHO. BSA) N 48D
HCP X EBICRESNE LTzo BE 1ppm KiED HCP B 14 BRIE S . DT DIEHESRIE 100 ppb TL 7=,

HDMSE RERTRIEI NI HCP DU X b MATIOXE THRRI NI HCP DRIEZ LB L4C, ZRER 2 DANVEIC
FLHTWVWET, 32007 —2tY FIRTIS, BHOITINL—THRMBE L I4BOHCP O Ty FHEENT
WEFTZ MR T, 320F7—2ty hENTNIC. B—DSRTOHRAEINIRED HCP O T A& ENT
WET, HHDIBEA. 20 D HCP . SYNAPT XS TD HDMSEBXD AHICE > THOHBEINTVELTze TD 20
BOHCP D55 147 (R1ICEBGDEZEETERT) | ppm UTOERE (100 ~ 1000 ppb) DEETHD. D5
HORBRENMBNTWE ZEARTFINE LT NISTMAb H > FILHEBEENDE LV HCP OB HNBASNCBERICEET
TETH BRB3YOTILEINEFIEICED. FERBICELANILOBEED HCPABELNELTce COBRBERNS.
OREEERE/ VO0—FIRET > FILIZDOVWTEENAR HCP 7O7 71 L Z 183 ICIE. HARBY Y TILELIEEZ 1T
SHRENHZCHRBRINE LT,
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» HDMSET =21 VT4 RYTY FRBZEALAIEROBRBE HCP K TIE. BAEDE/ 7 O—FILikD
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S5IEBICMELANILD HCP (ppm IATF) ZRAETDEHTETET,

= NISTmAb H'5 48 FED HCP ARIESIN. #V NI B 14 BOREZRS LICURIOBRN S KBICEREL £ LT,

ZE 3Rk

1. Hogwood BD, Smales MC.Measurement and Control of Host Cell Proteins (HCPs) in CHO Cell Bioprocesses,
Curr Opin Biotechnol, 2014, 30, 153-160.

2. 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 lon
Mobility Mass Spectrometry Coupled with Multidimensional Liquid Chromatography, Anal Chem, 2015, 87,
10283-10291.

3. 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.

4. 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.

5. 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.

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

Via—2 3 URHERmRm

ACQUITY UPLC I-Class PLUS > X7 L\ <https://www.waters.com/10160596>
SYNAPT XS S0 fReEE E D5t <https://www.waters.com/waters/nav.htm?cid=135020928>

MassLynx MS ¥ 7 b = 77 <https://www.waters.com/513662>

SYNAPT XS E240MfstxEARA LT/ 7O0—FIILIRERD ppm LRNIILATOBEMESZ > /INOE (HCP) OETE

N


https://www.waters.com/10160596
https://www.waters.com/waters/nav.htm?cid=135020928
https://www.waters.com/513662

Progenesis QI for Proteomics <https://www.waters.com/134790665>

MaxPeak Premier 775 L <https://www.waters.com/waters/nav.htm?cid=135074078>

720007101JA. 2021 1 A

© 2023 Waters Corporation. All Rights Reserved.
MARN TSN —BREYI Iy TR V7 JvF— Iy F—RERE

SYNAPT XS BE9R st ZER LT/ 2O—FIITERD ppm LARIILUTOBEMER S > /NIE (HCP) OREE 12


https://www.waters.com/134790665
https://www.waters.com/waters/nav.htm?cid=135074078
https://www.waters.com/1000245
https://www.waters.com/1000241
https://www.waters.com/1000238
https://www.waters.com/waters/sitemap.htm
https://www.waters.com/134690899
https://www.waters.com/134982469
https://www.waters.com/#
https://www.waters.com/#

