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Abstract: Liquid chromatography-tandem mass spectrometry (LC-MS) is a promising alternative or comple-
mentary method for traditional ligand-binding assays (LBA) in antibody drug bioanalysis. However, issues related
to method development, sample preparation, sensitivity and quantitative accuracy need to be addressed. This paper
reviews progress in bioanalysis of antibody drugs by LC-MS methods, introduces the principle of the LC-MS
method for the analysis of antibody drugs, and describes the challenges faced in quantitative antibody analysis by
the LC-MS method. New strategies that can be used to deal with these challenges include: selection of surrogate
peptides, purification and enrichment of samples, improvement in enzymatic digest efficiency, enrichment of
peptides, and use of low rate LC. We review the application of LC-MS technology in the biological analysis of

antibody drugs and discuss the prospect of using the LC-MS method for the analysis of antibody drugs.
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Ilustration for OAO data processing and evaluation, using the SP candidate A®TIITDTSSNK". A: Product ion spectrum acquired

by the LTQ/Orbitrap for the doubly charged precursor at m/z 575.8. The five abundant product ions (in red) were selected for OAO procedure;

B: OAO evaluation in tissue revealed the rank of sensitivity achieved by the five products on an SRM-MS platform, which differs from that

by the LTQ/Orbitrap; C: Effect of tube lens offset; D: Individual effect curves of collision energy for each product ion*!

2 i LC-MS HrEIGRI Bk S5 3558

LC-MSH AR H LA LBA [ IS At T R
U 0 & AR ER 78 7 SR 2222, SR LC-MS J7 ik ()2 B
A2 T — 2 MRS . X —t 2 B A RIE
Tk 2% LBA J5 v [ A= W 254, mT LA S i A o 7 B (1
LBA s 3L R B H. i 2 e, Kk LBA )94 2 X e
HARZGPD I B ik 5 . R LC-MS [ s R i, H2
[ o S L 28 P S B M v 3 R EE L R A
WS W LI . B0, BAR T AT R TR
LC-MS (&1 nano LC-MS) A4 55 F1 (IA)-LC/MS K4
e R, (AR B PR 7 BB E R il & . AT
DL 350 43 s e S 56 30 R 0K 1 18 LC-MS 7 52 Bt 44
23 B B Pk, DA 5T AT R X e Bk R T
FIHRZ (M5 WK 2).
21 BRAEKRIEE

FEFK SRR KT 1 23 A v, i B B2 (R 28 — 2P el 2 ik
BB RHEYEZ K, 158 B s bk & a9, B
MR BN RBLR R ES . BB EFE

) L . L .
+ Software prediction: + * Removal of matrix v * In solution
| PeptideAtlas, Skyline,

!
! v+ Ingel
1 MRMaid

i = FASP

protein

1 i * Target antibody
i. Eperiitichisls enrichment:
‘: DAL seatogy ' profein A, protein G e Microwave,
1 TRl peiass i * No antibody

enrichment

Signature peptide
selection

Sample purification
and enrichment

i+ On pellet, SOD

KM, Fr e, EEEE LT, REUE &, fRE i B
KEEEE . ERFAS 2RI A2 IKBOR &Y ik # s A
BIRFIETE 2 0K, IFAS R — AR PR i) A, 2 T T K
R 19384

NTWHRE—FR, AL EZWUERCEE LT
VP2 T TR S0 7 i, SR LA . Bl EA
SRR T DA B AR SR AR R BOgE AT . H AT
A3 {4 ] 1) 45 PeptideAtlas. Skyline Al MRMaid %5 T.
B B b oW i e 5 B3N, BI AT LA S 1 sk
56 SRR A RN 6 AIE 25 1 S 24281, 33k 8 Ty g K R R A
T TTETF R RE, SR A fie v i S0 foe R B
o K B R 5 AH DG 1R 2 8, 49 T RE AE AE R AL 5
T AR, 8T AE S BRI R TR o T A S 56k
iﬁ?%%fiﬁﬁﬂk?iE%Taﬁﬂ‘Jﬁ&’o SR, AT VAL
TRA R F 5 3% IR B, 75 B2 D 6 ok B AT 1t 4T I 1%
AT RIMRAL, A0 AR SRR B TR, A R e A X
TREAR B A ikt . b, i 75 S ALK B AR E T,
AR 1k R e e 22 1 5] A 11 28 S R s 222

T - SISCAPA $ + HPLC, UHPLC
1+ SPE : nano-LC
i * Fraction from high L. T-p-LC-MS

pH or strong cation !

exchange

ultrasonic, infrared, i

mmobilized enzyme :

Figure 2 General workflow for LC-MS quantification of antibody drugs in biomatrices and the summary of recent technical advances

improving the performances
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Figure 3 The profiles of mean serum concentrations of SHR-1603 vs time after intravenous injection for both rats and cynomolgus mon-

keys. (Method 1 stands for the MSD-ECL method, method 2 stands for the straight LC-MS/MS method, method 3 stands for the IA-LC-MS/

Time /h

MS method. A, B, and C are respectively of 10, 30, 90 mg-kg™ dosage group of rats; D, E, and F are respectively of 5, 15, 45 mg-kg™* dosage group
of cynomolgus monkeys). n = 62
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