SO /B N - S S SRS E B R BRI E A RR RIS AT
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Nov. 25, 2020, 36(11): 2443-2450
DOI: 10.13345/j.cjb.200146 ©2020 Chin J Biotech, All rights reserved

- EYIRARE R

1

LAY R AR E], B 200131

DHR. S e BT TR I AR BT RER A B R L. AW AR AR, 2020, 36(11): 2443-2450.
Li D. Identifying protein epitopes recognized by monoclonal antibodies. Chin J Biotech, 2020, 36(11): 2443-2450.

O E OATEILARZEAREABRKRAANETOR AR AL F %, aFRLFRLTZIR-1 (PD-1) AR BE
8. ATARBRAMAYS, 32T 2 ERTHA AL @I EAL R AME SN R R ERRR E AT L,
TT AR AAMY S mitit Rk k )5, £ RAT 150~ PD-1 B O REIR, 57 T XEREIRE PD-1
AR A RE RO E 00D REBEFORERSRAKRNLE SN H LTI HZT AR LGB
Az, HRREGETHREMOIR R RALGE K, RPAARFTERERE. ARG, THTEFRELER
Ry R EATAE A

DB EBERAR, meARFRT SR, RERE, Hiladwmie, EL4ER

Identifying protein epitopes recognized by monoclonal
antibodies
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Abstract: To establish a method for identifying protein epitopes recognized by therapeutic monoclonal antibodies, the
programmed death receptor-1 (PD-1) was selected as the target protein. Based on the alanine scanning strategy, a rapid
expression method of antigen mutants combining site-directed mutagenesis with mammalian cell expression system was
established, the conditions for eukaryotic expression element amplification and cell transfection expression were established.
150 PD-1 protein mutants were co-expressed, and the binding ability of these mutants to anti-PD-1 antibody Pembrolizumab
was identified. The epitopes of Pembrolizumab were determined based on the binding ability of protein mutants to antibodies
and combined with protein structure analysis, which was highly consistent with the reported crystal structure-based epitopes,
indicating that this method is simple and accurate and can be used for epitope mapping of therapeutic monoclonal antibodies.
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Fig. 1 1% agarose gel electrophoresis of target
fragments amplified at different annealing temperatures.
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Base sequence beforg%utation (codon of A80 is GCC)
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ACBBACAAGCTGGCAGLC

Mutated base sequence (codon of A80 mutated to GCC)

El2 PCRyEEMFEBMNETE (A: TEERET EBNFERN 1%RETERRBEX; B: REFIFE DNAMF

LEREETT)
Fig. 2

Identification of target fragment amplified by PCR. (A) 1% agarose gel electrophoresis of target fragments

amplified with different template volume. (B) Comparison of DNA sequencing results before and after mutation.
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E 3 A [E PCR 4% 440 E & Dot blotting
Fig. 3 Dot blotting analysis of supernatant of cells
transfected with different PCR products.
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Fig. 4 Establishment and quantification of target protein in cell supernatant. (A) Standard curve of the quantification
method by competitive ELISA. (B) Expression amount of the target protein in the cell supernatant on different days.
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Fig. 5 Relative binding ability of PD-1 mutants to
Pembrolizumab.
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E6 MRAEFMZRPMAMERL (REHRICEER)
Fig. 6 Epitope (labeled on yellow) of Pembrolizumab.
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Fig. 7 The interaction sites between Pembrolizumab and PD-1.
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Table 1 Comparison of the epitopes of Pembrolizumab identified in this study with the epitopes reported

PD-1 residues  This study Lee et al.l”!

Horita et al.l®!

Fessas etal.”l  Naetal.:¥ Tan et al.*!

S60 °
E61 .
S62

F63

V64

N66 °
Y68
Q75
T76
D77
K78
A81
F82
P83
E84
D85 °
R86

S87 °
Q88

P89 °
G90

R99

1126 °
L128 °
Al129

P130 .
K131
Al132 ° °
1134 °

E136 °

T H LB A SR BE LA SE AT, o L A
RBUNHAEE EICHAD L RER AN E /R, %7515
AU RN RN A R AL, (IR E L TR 2
fed e B2 R

v VR ZE H BT LA BT 470 5 A ok 5 T BT
M SRR IE , (BN RERON Hh B S S IR AR Ak S
PURBIZE G RETT, i PN & R Al d i F o E
BB NN BRI AL SRR, TERHRSHT
PRRE B B A ZE R AL o SR T AT S R 1
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PR IAAF I . PETTRE | 42 B AR ok 25 40 3T,
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EEANEEARARI AR, APtk
5T 150 > PD-1 AR M, I FIHIZE 4 ELISA
A SO A A B T H R A e BT
PEATE A E R R AR T PD-1 A R ST
PD-1 HUIRMATEFIBR AT A A S RE ST, 45 E 4
P HERR T e f5 S AU ZARRE MR 2R IR, B Al
SE T HURERAL, 5 EARIE R LT AL F A b
R — 2, R AR ST L T ik A R 1
APEEME, ATREATPUARSRALEEE , T 2Rtk
IRENY S I
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