C /R I LT /BB RARE LR S I EEEORABASE
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Nov. 25, 2020, 36(11): 2435-2442

DOI: 10.13345/j.cjb.200128 ©2020 Chin J Biotech, All rights reserved

c EMEARET

Xamt, ot mRR TR BYRY RER'

1 MR K2 BEBe, Wi 3% 471023
2 B o RSB AR EE, W # g 453003

XVELmW, voit, mfats, 5. BRI MEER m AR 10 i 0 A 7 40 A S R B NI AL r vk AW LR SA 4, 2020, 36(11):
2435-2442.

Liu HL, Shen Y, Gao WW, et al. An in-gel digestion method of chymotrypsin to improve sequence coverage of membrane
protein by mass spectrometry. Chin J Biotech, 2020, 36(11): 2435-2442.

B OE: Bk, MEHRAREREOLMEARARTHT ZER. & FREOGBELEMIREA R EHRRKER
B, FFFHAF BB SN T B EEBAK, ANARH TR SR ARAEBEEO LN EHRA R THEA.
LFFAAGESEZOREET K REMYEREG AR, RN HASFE, 22T —HBTRGEZER
EHINEEFROEEOBRKRN AT R, B ESETRE. pH AFREFPREASFIEEZ R, NS FRE
8 % An £ B LB AR F IR K 9% v, K I 5-10 mmol/L 45 & F iK% . pH 8.0-8.5 & Tris-HCI £ & ¥, T
AFBRF 5| B EF KRB S M., ZHhE TR EONREEEZ55%) 80% L, $ABREOLEME AR,
JREOAIAERE LG ETARIEROS T AMESL R E T FHR T LA T 26 5 AN,

CEEZRG, RAE, FABER, BEEAM, RABBHEMIE, AL K REHLRE, BEAO
s

An in-gel digestion method of chymotrypsin to improve
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Abstract: In recent years, mass spectrometry has been widely used to study membrane protein structure and function.
However, the application of mass spectrometry to study integral membrane protein is limited because there are many
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hydrophobic amino acids in the trans-membrane domain of integral membrane protein to cause low sequence coverage
detected by LC-MS/MS. Therefore, we used vitamin K epoxide reductase (VKORCL1), a human integral membrane protein, as
a model to optimize the digestion conditions of chymotrypsin, and developed an in-gel digestion method of chymotrypsin to
improve sequence coverage of membrane protein by mass spectrometry. By exploring the effects of calcium concentration, pH
value and buffer system on the percentage of sequence coverage, number of total detected and types of unique peptide, and the
size of unique peptide, sequence coverage and peptide diversity could be considered under condition of Tris-HCI buffer with
5-10 mmol/L calcium ion concentration and pH value 8.0-8.5. This method could make the sequence coverage of membrane
protein to reach more than 80%. It could be widely used in the study of membrane protein structure and function, identification
of interaction site between membrane proteins, and identification of binding site between membrane protein and small

molecular drug.
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Fig. 1 Human VKORCL protein. (A) Topology model of
human VKORC1. (B) Reduced SDS-PAGE of affinity
purified human VKORC1.
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Fig. 2 Effect of calcium ion on sequence coverage of
VKORC1 digested by chymotrypsin. (A) Sequence
coverage of VKORC1 at different calcium ion
concentrations. (B) Percentage of sequence coverage
VKORC1 at different calcium ion concentrations.
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Fig. 3 Peptides feature of VKORC1 digested by chymotrypsin under different calcium concentrations. (A) Total detected
number and types of unique peptides. (B) Size distribution of unique peptides.
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Fig. 4 Effect of pH values on sequence coverage of VKORC1 digested by chymotrypsin. (A) Sequence coverage of
VKORC1 at different pH values. (B) Percentage of sequence coverage VKORCL at different pH values.
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Fig. 5 Peptides feature of VKORC1 digested by chymotrypsin under different pH values. (A) Total detected number and
types of unique peptides. (B) Size distribution of unique peptides.
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Fig. 6 Effect of TEAB buffer on VKORCL digested by chymotrypsin. (A) Sequence coverage of VKORCL1 digested by
chymotrypsin in TEAB buffer. (B) Total number and types of unique peptides. (C) Size distribution of unique peptides.
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Fig. 7 Results of VKORCLL1, rUBIA and rGLUT4 digested by chymotrypsin. (A) Sequence coverage of VKORC1L1,
rUBIA and rGLUT4 digested by chymotrypsin. (B) Total detected number and types of unique peptides.
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