£ 0% L OB B SABRARESHIT: —HETEEERRSHER
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Oct. 25, 2022, 38(10): 3628-3637
DOI: 10.13345/j.¢jb.220206 ©2022 Chin J Biotech, All rights reserved

.él:j:: ijj.

WY TEHRLIHPZPEREZINFRALEEAHAARART. HEHTESF
i, TR T AL RANFRALRIFTH A G, LHHEHK, @
AT HMERR, A EZFBARAL I HEARNAR, BXR AR LSS
20 %R, KERXFENREHELH IR, HFEAR—EP_LHLHiEPH
Z22W, RBRHFRLXFEXFHLHAAETH, T (PEBEEHF)

K o
FrERE,

REBRHAZSN: —MEETEE SRS EAR

B BREL AR B kam

1 HELREGE 2N ER S S50 T, HR 220 730050
2 VUL MBIE K2E shIEZBe, BEPE Mk 712100

bt BRI, FEM, BRRAR, skdkim. BE SRR M AATEITAEE A BORESREOR. AW TR R, 2022,
38(10): 3628-3637.

QIU YH, ZHAI BT, BAI YB, CHEN SL, ZHANG JY. Thermal proteome profiling: a technique for a comprehensive assessment
of protein status. Chin J Biotech, 2022, 38(10): 3628-3637.

E: AEZGMAF M (thermal proteome profiling, TPP) & m b 2 # M| & (cellular thermal
shift assay, CETSA) 5 & & /A # (quantitative mass spectrometry, MS) #J4 &, Fr A L4k A4
MS-CETSA. #A& & RAF 5 ATBENZREAMEBE T @RRBEE BT TEEOHESER
MEENEORAGRRENR, BARTALELSBDIKHDF 4T BRI KO R4 ELHE
B RAERF B R L RAE M, mAER O RAF T ARER LEARLE SR G F 6 #A8
EMERRBHEIREEO, BAATRORAT SRS LA TR GHeg e b fliiet, KR
B -Ritth ok f-ZO MM EER . SR L, BAXFINEREGT BB ARRE, s, LF
RO RALF NSRRI, Fik. BRAABMRHE BIREHATT i,

TR REBAFAF NN, FA R, Bl ik

Received: March 17, 2022; Accepted: July 1, 2022; Published online: July 6, 2022
Supported by: The Central Public Welfare Research Institutes Basic Research Funds, China (1610322022010)
Corresponding author: ZHANG Jiyu. E-mail: zhangjiyu@caas.cn

EETH . Y25 R B T EEARL Y 55 95 T 00 (1610322022010)



Rkt FAEBEARBEZSIT: —MEEmFEELRKSHRR 3629

Thermal proteome profiling: a technique for a comprehensive

assessment of protein status

QIU Yanhua'?, ZHAI Bintao', BAI Yubin', CHEN Shulin?>, ZHANG Jiyu'

1 Lanzhou Institute of Husbandry and Pharmaceutical Sciences, Chinese Academy of Agricultural Sciences,

Lanzhou 730050, Gansu, China

2 College of Veterinary Medicine, Northwest A&F University, Yangling 712100, Shaanxi, China

Abstract: Thermal proteome profiling (TPP) is a combination of cellular thermal shift assay (CETSA)

and quantitative mass spectrometry (MS), also termed as MS-CETSA. TPP determines the stability of

the entire proteome by measuring the content of soluble proteins in cells or cell lysates at different

heating temperatures. Proteins can change their thermostability when interacting with small molecules

(e.g., drugs or metabolites), nucleic acids, or other proteins or posttranslational modification, while TPP

can identify target proteins based on the difference in thermostability with or without ligand-binding. At

present, TPP has been applied to identify the targets and off-targets of drugs and interrogate

protein-metabolite and protein-protein interactions. Due to limited understanding of this technology, this

review introduced the principles, methods, applications, advantages and limitations of TPP.
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Figure 1 Principle of CETSA.
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Figure 2 Protocol of TPP-TR method. 1: cell materials treated with or without ligands were divided into ten
equal parts, orange hexagon: ligand; 2: samples are heated at different temperatures; 3: TMT10 labeled
soluble proteins; 4: LC-MS/MS analysis; 5: calculation of the T}, of proteins.
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Figure 3 Protocol of TPP-CCR method. 1: cell materials treated with different ligand concentrations,
orange hexagon: ligand; 2: heating of samples with different ligand concentrations at a single temperature; 3:
TMT10 labeled protein; 4: LC-MS/MS analysis; 5: protein identification, quantification, and data analysis.
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Figure 4 Protocol of 2D-TR method. 1: cell materials treated with »n different ligand concentrations; 2: each
sample is heated at m temperatures; 3: TMT labels the proteins of all samples at two adjacent temperatures; 4:
LC-MS/MS analysis; 5: protein identification, quantification, and data analysis.
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