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(4 x1)h] e kB AR TR G a8 RSD 4 0.02% ~0.09% , R ) &, f [ = A LB b re(0.08 £0.02) % Ak (0.3 £0.05)
mL - min~' % (40 £2 )C | R F Bk &3 A AR KB AR TR G 0T 1] RSD % 0.36% ~1.43% . A%k 42 25 h )], %
FERR B AR ARG B E] RSD 5 0.01% ~0.04% . 2518 AHF 50K A A R B A i AR Ik ) 4l o 6 B B AT 52 4%, ) B R R A8
SHR G B R AT M R A F) T, A A AR E AR M IR T 60 B,
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Development and Validation of A Method for Peptide Mapping of An Anti-CD33 Monoclonal Antibody

BAI Lu, YE Riping, LIU Mengmeng, LI Xueqi, ZHANG Xiuzhen, Zhao Yongxin( Hangzhou DAC Biotechnology Co. ,
Lid. , Hangzhou 310018, China)

ABSTRACT: OBJECTIVE To develop and validate a peptide mapping method of an anti-CD33 monoclonal antibody.
METHODS Different types of chromatographs ( HPLC, UPLC) and different mobile phase systems (formic acid, trifluoroacetic
acid) were used for peptide map detection of anti-CD33 antibody. The signature peptide segments were localized using synthetic CDR
peptide of the antibody and the localization results were confirmed by mass spectrometry. Based on the relative retention time (RRT) , the
specificity, precision, and robustness of the method were validated according to the Pharmacopoeia of the People’s Republic of China
(ChP, 2020). RESULTS The separation time of the peptides by UPLC was shorter than that by HPLC, and the degrees of separation
with trifluoroacetic acid in the mobile phase were higher than that with formic acid. The identification results of the signature peptide seg-
ment using the maps of synthetic peptide segments were consistent with the results of mass spectrometry. The specificity validation demon-
strated that the formulation blank and sample solution blank did not interfere with the detection of signature peptide segments, and there
were significant differences between peptide mapping results of different antibodies. The repeatability validation showed that the RSDs
(RRT) of signature peptide segments between six parallel samples were 0.01% —0.05% ; the intermediate precision validation proved
that the RSDs (RRT) of signature peptide segments for different analysts were 0. 04% —0.32% ; the robustness validation exhibited that
the RSDs (RRT) of signature peptide segments were 0. 02% —0.09% under different enzyme treatment conditions and 0. 36% —1.43%
under different chromatographic conditions. Within 25 h in detection, the RSDs (RRT) of the signature peptide segments were 0. 01% —
0.04%. CONCLUSION This study uses synthetic peptide segments for peptide localization in peptide mapping detection and uses
relative retention time to determine the results, which provide a new approach for biopharmaceutical peptide mapping detection.

KEY WORDS: peptide mapping; UPLC; trifluoroacetic acid; MS
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WAA 1% (high performance liquid chromotograph,
HPLC) F1 #8 55 2 W #H 8 3% % (ultra performance
liquid chromotograph, UPLC) , LA N =9 £ & F1 H iR
R R b iy 22 57 o AR IR PR Y 2L 1R )Y
G, G T WAL S & A CDR Fy 8 i ik Be, JF LA
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ROBAR G5 (B9 1260 ) (54 (8% : Advance-
Bio Peptide,2. 1 mm X 150 mm,2.7 pm) (EE L H
R FRAT]) 3 Waters Acquity UPLC [543 ( 2
5 :Xevo G2-XS QTOF, EEIRFFHIEAF) o
1.2 F&%

B0.5 mg BAHL A 6 mol - L' JRZ 1, A
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ISV R TR 4351 0. 08% = 95, 2. 1R 5 W IR 2 I v
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TERE = O IR AR Z FN UPLC 45 647 5 8210 43 5
LioRIlIe

A

oo

LJLAWJ«UL

T T T
16 18 20

¢t/ min

T T T T T T T T T T
24 26 28 30 32 34 36 38 40 42
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Fig.1 Peptide mapping of anti-CD33 monoclonal antibody
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Tab.1 Amino acid sequence and CDR information of synthetic

signature peptide segments of anti-CD33 monoclonal antibody

N 29 Name Sequence CDR Number of ami cids
[z] 2O@ﬂ tbxd_ , ﬂ‘ u%{i%#’%‘%ffﬁﬂj‘&ﬁ*ﬁ CD33 $‘ ame equence U T Ol amino acids
. Ay . . \ 5 N N H4  ASGYTFTSYYIHWIK CDRI1 15
32. 46 minf {035 14 A S H 1% (reference peak , RP) HIl  YFDVWGQGTTVTVSSASTK CDR3 19
N > . I3 SSQSVFFSSSQK CDR1 12
DUPAR Hh 45 4R E R B3 10 £ B st [) P 1 B8 3R A 45 R AE IR - :
e bl (/e . 14 NYLAWYQQIPGQSPR CDRI 15
BrugAHxT AR BRI (a3 1), R 2, 15 LLIYWASTR CDR2 9
R I B W A X O B8 I [B] = FRAE AR BUOR BB sty wm stk (COR) <k
I‘ETJ/% [:t [ll%/f% E‘JEJ HTJ‘ rETJ /L\\:—Et( 1 ) Note : The underlined is the CDR area.
A A
T T T T T T T T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 20 2 24 2% 22 30 3R 34 36 38 0 4@
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L B
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L )
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4 6 8 10 2 14 16 18 20 2 24 2% 22 30 3R 34 36 38 0 4@
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n D
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L F
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| 1] I/ ‘ G
—_ S Y Y J L »Jul. L, H“( o L _
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L‘3 H11L4 L5 Hf H‘4 {RP H
H ¥ X
T T T T T L‘Ih T T T A T T T T T T T T T T T
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t/min

A ~F -13 HI1.14 15 H5 H4 &Rk ;G - HT CD33 b 556G BUKBOR b7 s H - 41 CD33 g,
A-F-13, HIl, 14, L5, H5, H4 synthetic peptide segments; G — mixture of anti CD33 mAb and synthetic peptide segments; H — anti-CD33 mAb.

2 4iCD33 By 4 & RAFMER BB MER

Fig. 2 Localization of each synthetic signature peptide segments and mix peptide segments of anti-CD33 monoclonal antibody
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Tab. 2 Retention time (¢ ) and relative retention time(RRT) of each synthetic signature peptide segments of anti-CD33 monoclonal antibody

Parameter RP L3 HI1 14 L5 H5 H4
g/ min 32.41 19.70 25.00 25.30 26. 87 27.59 28.55
RRT NA 0.61 0.77 0.78 0.83 0.85 0.88
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G, & H oy ), T 7 CDR X 3k ik B Ao &

R AE K B 3% o 7 45 R 5K B AR UE 5 2 A 45

R—F(F3) . WA, ik o1 8 2 g ik B

Sy Hl14
- 1498 -

Chin Pharm J, 2024 August, Vol. 59 No. 16

2.3 RKiEER

2.3.1  LEMERIESR IR A SRR SR IA TS
F (& 4A,B) 7ERFAE IR B 0 037 B 06 T3, AR [l Fh
FIHAGT(HPT B AT C) KIS (B 4C,D) 5
Pt CD33 Ay I EI 3 (] 4E) A W] i 22 5, U AR
(1 NE AR

T 2o e

2024 4£ 8 A58 59 £ 16 1



®3

H14

36

v
L4 H5
L5
v
H11 H4
L3 ¥ M
v
) 4 6 8 10 12 14 16 18 20 2 24 26 28 30 32 34
#/min

ZRBAE R T4 CD33 4% itk A

Fig. 3 Peptide mass mapping of anti-CD33 antibody in TFA system
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Tab.3 Identification results of each synthetic signature peptide segments of anti-CD33 monoclonal antibody by mass spectrometry
Name Sequence g/ min RRT MW ( Theoretical ) MW ( Observed ) CDR
L3 SSQSVFFSSSQK 19. 08 0. 60 1318.63 1318.63 CDR1
H11 YFDVWGQGTTVTVSSASTK 24. 45 0.77 2 033.98 2 033.99 CDR3
14 NYLAWYQQIPGQSPR 24.74 0.78 1 820.91 1 820.91 CDR1
LS LLIYWASTR 26. 31 0.83 1122.63 1 122.63 CDR2
H5 QTPGQGLEWVGVIYPGNDDISYNQK 27.07 0.85 2 778.34 2778.35 CDR2
H4 ASGYTFTSYYIHWIK 27.94 0. 88 1 836.90 1 836.90 CDRI1
H14 - 31.87 - 6 713.31 6 713.34 RP
T R4 CDR X,
Note ;: The underlined is the CDR area.
A
|
4 6 8§ 10 2 14 16 18 20 22 24 2 28 30 32 34 36 38 40 42
t/ min
B
A
4 6 8 10 2 14 16 18 20 22 24 2 28 30 32 34 36 38 40 42
t/ min
c
4 6 8§ 10 2 14 16 18 20 22 24 2 28 30 32 34 36 38 40 42
t/ min
MWMMMMWML D
4 6 8§ 10 2 14 16 18 20 22 24 2 28 30 32 34 36 38 40 42
t/ min
L3 L4 L5H4 H5 RP
i T i E
¥ N D | A L
4 6 8§ 10 2 14 16 18 20 22 24 2 28 30 32 34 36 38 40 4
t/ min
A — 328 5B - BERIA RS H5C - 55T B3 D - it C;E - H CD33 Hfp,
A —formulation blank; B —sample solution blank; C —mAb B; D —mAb C; E - anti-CD33 mAb.
B4 #CD33 £HRERN AL BHRIEER
Fig. 4 The specificity validation results of anti-CD33 monoclonal antibody peptide mapping
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#/min
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Fig.5 The repeatability validation results of anti-CD33 monoclonal antibody peptide mapping
F4 HCD33 BEHFREARMNYELZERIESE R
Tab.4 The repeatability validation results of anti-CD33 monoclonal antibody peptide mapping
RP 13 H11 14 L5 H5 H4
No.
tg/min tp/min RRT tp/min RRT tp/min RRT tp/min RRT tg/min RRT tp/min RRT
1 32.39 19. 65 0.61 24.96 0.77 25.26 0.78 26. 84 0.83 27.58 0.85 28.53 0. 88
2 32.40 19. 68 0.61 24.97 0.77 25.28 0.78 26. 84 0.83 27.57 0.85 28.53 0. 88
3 32.39 19. 66 0.61 24.97 0.77 25.28 0.78 26. 85 0.83 27.59 0.85 28.53 0. 88
4 32.39 19. 66 0.61 24.97 0.77 25.28 0.78 26. 85 0.83 27.58 0.85 28.54 0. 88
5 32.38 19. 66 0.61 24.97 0.77 25.28 0.78 26. 84 0.83 27.57 0.85 28.53 0. 88
6 32.40 19. 66 0.61 24.97 0.77 25.27 0.78 26. 84 0.83 27.58 0.85 28.53 0. 88
Average 32.39 19. 66 0.61 24.97 0.77 25.28 0.78 26. 84 0.83 27.58 0. 85 28.53 0. 88
RSD/% 0.02 0.05 0. 05 0.02 0.03 0.02 0. 04 0.02 0.04 0.02 0.03 0.01 0.02

2.3.3 M FHPERRUESE R RS S AN R R
Mttt (1.,0.8,1.2 pg JE 2K g A [W) B i i 52
(3637 38 °C) A[FIEHEASE] (3 4.5 h) (AT
P IR B A P 1 — B, RRAE K B AR B B[] RSD
H 0.02% ~ 0.09% , # %} 1% ¥ B [8] RSD N
0.02%~0.09% (3£ 6) . FEahTEA ] A3 4545 T, BK
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1.43% (R 7)o RO a], A i S0 BE S 10 °C I,
25 h P45 K PRGN Pl i — 350, 4R K B B f ] RSD
40.01% ~0.04% , AH X} {4 B i 8] RSD 4 0.01% ~
0.04% (3 8)
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Tab.5 The intermediate precision validation results of anti-CD33 monoclonal antibody peptide mapping

RP L3 H11 14 L5 H5 H4
Analyst
tg/min tg/min RRT tr/min RRT tr/min RRT tr/min RRT tr/min RRT tg/min RRT
A 32.34 19.71 0.61 24.99 0.77 25.30 0.78 26.85 0.83 27.58 0.85 28.54 0. 88
32.39 19.70 0.61 24.99 0.77 25.30 0.78 26. 86 0.83 27.59 0.85 28.55 0. 88
B 32.38 19. 82 0.61 25.04 0.77 25.35 0.78 26.98 0.83 27.60 0.85 28.61 0. 88
32.39 19. 81 0.61 25.04 0.77 25.34 0.78 26.98 0.83 27.60 0.85 28.62 0. 88
Average  32.38 19.76 0.61 25.01 0.77 25.32 0.78 26.92 0.83 27.60 0.85 28.58 0. 88
RSD/% 0.02 0.32 0.32 0.12 0.12 0.11 0. 11 0.26 0.25 0.05 0.04 0.14 0.14
F6 L CD33 40 ik B AR I A B B AR A B9 R 30 E 46 R
Tab. 6 The robustness validation results of different digest conditions of anti-CD33 monoclonal antibody peptide mapping
RP L3 HI1 14 L5 H5 H4
Condition
tr/min tr/min RRT tr/min RRT tr/min RRT tr/min RRT tr/min RRT tr/min RRT
Target condition 32.37  19.71  0.61 2499 0.77 2529  0.78  26.85  0.83  27.58  0.85  28.54  0.88
Trypsin 0. 8 pg 32.39 19.70 0.61 24.99 0.77 25.30 0.78 26. 86 0.83 27.58 0.85 28. 54 0. 88
Trypsin 1.2 pg 32.38 19.70 0.61 24.99 0.77 25.31 0.78 26. 86 0.83 27.58 0.85 28.53 0. 88
Digested at 36 C 32.38 19. 69 0. 61 24.99 0.77 25.29 0.78 26. 86 0.83 27.59 0.85 28.55 0.88
Digested at 38 C 32.38 19. 66 0.61 24.98 0.77 25.28 0.78 26.85 0.83 27.58 0.85 28.53 0. 88
Digested for 3 h 32.39 19.70 0.61 24.98 0.77 25.29 0.78 26.85 0.83 27.58 0.85 28.55 0.88
Digested for 5 h 32.38 19. 69 0. 61 24.99 0.77 25.29 0.78 26. 86 0.83 27.59 0.85 28.55 0.88
Average 32.38 19. 69 0.61 24.99 0.77 25.29 0.78 26.85 0.83 27.58 0.85 28.54 0. 88
RSD/ % 0. 02 0. 09 0.09 0.03 0.04 0.03 0.04 0. 02 0.03 0. 02 0.02 0.03 0.03
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Fig. 6 The robustness validation results of different chromatographic conditions of anti-CD33 monoclonal antibody peptide mapping

RT 4uCD33 ByUAR E AR T [ 63 & R TR RIS R

Tab.7 The robustness validation results of different chromatographic conditions of anti-CD33 monoclonal antibody peptide mapping

Chromatographic RP L3 H11 14 L5 H5 H4

conditions tr/min tp/min RRT tr/min RRT tp/min RRT tR/min RRT tp/min RRT tg/min RRT
0.06% TFA 32.51 19.76 0.61 25.07 0.77 25.37 0.78 26.92 0.83 26.92 0.85 28.62 0. 88
0. 10% TFA 32.42 19.71 0. 61 25.00 0.77 25.31 0.78 26.92 0.83 26.92 0.85 28.61 0.388
0.35 mL * min ! 32.08 19. 08 0. 60 24.51 0.76 24.83 0.77 26.32 0.82 26.32 0.85 28.12 0. 88
0.25 mL - min ~! 32.91 20. 60 0.63 25.70 0.78 25.99 0.79 27.67 0.84 27.67 0. 86 29.23 0.89
Column 42 °C 32.45 19.62 0. 61 24.95 0.77 25.25 0.78 26.85 0.83 26.85 0.85 28.53 0.88
Column 38 C 32.40 19. 86 0.61 25.08 0.77 25.40 0.78 26.98 0.83 26.98 0.85 28.67 0.88
Column batch 1 32.38 19.70 0. 61 24.99 0.77 25.29 0.78 26. 85 0.383 26. 85 0.85 28.54 0.388
Column batch 2 32.38 19. 82 0. 61 25.04 0.77 25.35 0.78 26.98 0.83 26.98 0.85 28.61 0.388
Average 32.44 19.77 0. 61 25.04 0.77 25.35 0.78 26.94 0.83 26.94 0.85 28.62 0.88
RSD/% 0.70 2. 11 1.43 1.29 0.62 1.24 0. 60 1.36 0.72 1.36 0.36 1. 06 0.43
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Tab.8 The stability results of anti-CD33 monoclonal antibody peptide mapping sample solution at 10 °C
t RP L3 H11 14 L5 H5 H4
/h tg/min tr/min RRT tr/min RRT tr/min RRT tr/min RRT tr/min RRT tg/min RRT
0 32.38 19.70 0.61 24.99 0.77 25.29 0.78 26. 85 0.83 27.59 0. 85 28.54 0.88
5 32.38 19.70 0.61 24.98 0.77 25.29 0.78 26. 86 0.83 27.59 0.85 28.55 0.88
15 32.38 19. 69 0.61 24.99 0.77 25.30 0.78 26. 86 0. 83 27.59 0. 85 28.55 0.88
20 32.40 19. 68 0. 61 24.99 0.77 25.29 0.78 26. 86 0.83 27.59 0.85 28.55 0.88
25 32.39 19.70 0.61 24.98 0.77 25.29 0.78 26. 85 0. 83 27.58 0. 85 28. 54 0.88
Average  32.39 19. 69 0. 61 24.98 0.77 25.29 0.78 26. 86 0.83 27.59 0.85 28.55 0.88
RSD/ % 0.03 0.04 0.04 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.01 0.01
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