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The evolution and application progress of non-modified drug
target discovery CETSA technology
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Abstract: Understanding the research methods for drug protein targets is crucial for the development of new
drugs, clinical applications of drugs, drug mechanisms, and the pathogenesis of diseases. Cellular thermal shift
assay (CETSA), a target research method without modification, has been widely used since its development. Now,
there are various CETSA-based technology combinations, such as mass spectrometry-based cellular thermal shift
assay (MS-CETSA), isothermal dose response-cellular thermal shift assay (ITDR-CETSA), amplified luminescent
proximity homogeneous assay-cellular thermal shift assay (Alpha-CETSA), etc., which combine their respective
advantages and further expand the application scope of CETSA. These technologies are suitable for the entire drug
development chain, from drug screening to monitoring the target binding and off-target toxicity of drugs in
patients. Based on the author's research experience, this paper reviews the principles of CETSA and related binding
technologies, their application in target discovery, and the progress of data processing and analysis in recent years,
aiming to provide reference and reference for the further application of CETSA.
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Pir Nordlund B A 2013 4E - & T 40 i #4272 2 At
(cellular thermal shift assay, CETSA) PARF 77 254l f 5k,
HL P WA -EAMBEER . ZE AR EEE TSA
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53 F B ZK 1 55 1T Bl 2 AR U8 AT 52 ) 2 1 P FA R
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CETSA £ AR B A #AE 1 & e Bl 0 A e
PEGF ARSI, Be 5 HAH R 456 AT 58 Fe
o WU GE 7 AR S B, 7E CETSA $ AR w8 (1 i 1
U5 5 B VIR FH 45 5 14 55 1) Western blotting 75, {H1Z 1%
TCVE TR F1 S8 HE H, Bk AME I8 A 2 K 2 A U7 1

Z RN PR IR &P EE T CETSA ME AR Z AT
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B E EIREE SRR ZIRE 5 NS ICE R EA
(A I, 454 PEA J& (19 CETSA ¥ o ¥ 75 /N B A o %o
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AR S CARIE 1) 25 A 5 CETSA &5 A AR ILE 1.
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N T i ¥ Western blotting 7£ % 5¢ $8 2& [ I 7276 11
i) U Savitski 250K CETSA 5 i 1 5 A AH 45 & B
T T 0Tk 1 A B #4072 #% 73 BT (mass spectrometry-based
cellular thermal shift assay, MS-CETSA) $i K. ZH A
MR HAEA T 5 CETSA 7758 4 — 8", ANfF 2 b
76T MS-CETSA fig il i il iR [ i S 2 2 AN &,
HE R EA MRS Z& T {8 pEC,, (A LA I 4
B P AR A A RN EE T R RS
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Figure 1 Process and technological changes in the cellular thermal shift assay (CETSA) methodology. LiP-MS: Limited proteolysis-mass

spectrometry; DARTS: Drug affinity response target stability; ITDR: Isothermal dose response; TPP: Thermal proteome profiling; 2D-TPP:

Two dimensional-thermal proteome profiling; Alpha-CETSA: Amplified luminescent proximity homogeneous assay-cellular thermal shift

assay
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TPP A€ & 45 B2 5 VAl 40 i o 1 28 1 K-
PEft 7 IR A B, XA B TR R ) AR B AR AL
RE (EAF-E AR & B R BAE
F!L T A8 (96 97 s 0 SR s o A6 T 52 R 441 . A
41 M 5L 1) TPP 73 # 7] AR - X 2 B AR 45 & 51 L 1 34
RL AR A 5] R i RS DL 30 245 P 1 F WL
], AT HE 7 25 08 TT 38 BRI AR A S BRR T M 2
YIRE R A, TPP 78 8 1 5T — O A4 AH ELAE FH ) KR
LG5 A o AT VR 240 43T TR A R I A AR
AT 20 LA 25 A R SOV . H BT T7 %
& HA T FR AR B &SRB [F N PP A R 29 5
NFEGH 7 000 2 >3 E 5 45 5) SR, 2k
J iz R T 2 e H A N 2y 1 T B AR A LA R AR
o e Azimi SV E RS TR T B RR AL A2 1
A 45 1) MS-CETSA, [# 8] 1 F] BRAF 11 77 F1/ 55
Hsp90 1l 771 5. — FI L G 6 97 R O ZR AL . Ma
SNV I TPP 3k 1] B T AE AL 5 8 A% 2, 8 S8 1
A T 40 L R AT B AR . 34, 1T VR R B
F 0 ARG I, B 2590 10 I R A4 B Lt 5
PRt 7 E"

T AE R E B ALY N E SR A ) AR E T,
HEA XIE o #E%, Lin SR T —Fh 450 & A i
715 R A B R B KR 5 1% 2R (limited proteolysis-
mass spectrometry, LiP-MS), {Z AR # i & A2 &
o7 A ETEAE R S T Y A N R
R R KA NI EABATIEY . BEA5NrT4E
J&, BRI RG GOR AR AR AN T 5 B HH A [ ) T 1
HEBGEEUIAL R, PR R B BT B R R B
AR, PSR It B i e AR B
J I8 Sy A A B S IR 2 KRR A, PEERAN [ Ak B 2%
FERRE b A D) S B U)K B 1S 5 iR AR A AT B
R IGE R AR AR A IR RRAE 22 K R B, 2 T e 2 AR
FAAL o ¥ LiP-MS £ R 5 4 fu #6182 23 i 1) 25 4 5
RPN AR, T ARSI A i 4L 7 2 g
KT .

8 SR 3 C AR AR E AR SO (target iden-
tification by ligand stabilization, TILS)- 1 48 B {71 ¥E
fifi 1% ¥ (microparticle-assisted precipitation screening,
MAPS) FIPTHE 4 55 3 Fr I AR B 20 % 50 1T (precipi-
tate-supported thermal proteome profiling, PSTPP)!" &
TPP J7 i AHIE, EA T3 3 ANV P DT U P AT At
AIAE N TPP 16 25 W) 8 pi R B A 1 — R b 720, Be Ak,
Fang 5529 K 1 — Fh 44 9 S - A8 i ot i 4 p 2 1 5

AR FE (hydrogen-deuterium exchange mass spectrome-

try with integrated protein thermal depletion, PTD-HDX-
MS) I H T8 F PR MU E . o kiEd n £
B AR AL S B B AR TR K B 28, AT AR DN TPP AE 254
B R IR ) — Ao 78 DASE B AE FAth 75 vk T R 1)
Ly SR
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WA RTFR T 456 S5 IR & S R S50 R A B A 4
HT (isothermal dose response-cellular thermal shift assay,
ITDR-CETSA) £ AR . 1Z 3256 5 F & 51K B (1) i f4&
Ak P20 H AR 5 AE [R] — R FE T R R A I #, B S % A
HEAT %58 A E B4R B A B R M 2. #EEE A
FR 70 I 8 it 4 5 T A 2 4 2 R R MR Y, KT, AR R
B ) S N Y 2 AN o Bl IO AR R B R AR A . 7
TR, ITDR S50 fir A6 [ 7 Tk 5 — i e 4 it
2 ) E s SR e Y, B — RO S T Al B
fRE IR A", ITDR-CETSA 383 I 5E Pt A o4 i 15 0 2
F45E R R R A6 IR K /N, A B T e i
FR) 24 ) ) M 0 T 24 1k DR 4% B K 245 %8 Dziekan
SEPUHEAT T ITDR-CETSA 43 #7 DA & 22 7 R 40 (14
HAHE A, MR T 2T (0~10 pmol-L™) B¢ FF 5 14
(0~100 pmol-L™") HIFE &R H ITDR (51 °C) 774, KM
MRS X H B IR AL B ME— P SRR E R .
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HIFH 2 B8 WUAR (535 B 56 5T 1% B2 R, Becher 2891
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WEFCIEARTT T AN [F) 0 B RAS (0 A P o 18] 2 1 Joi A
PEAR AN B 5K P AR A, ST R AN [R] ) 4 i JE 3]
REBURZ YR E, IR T 10N BT 8 H B AR E
PE, AR BT 22 4N R 20 PRIRES 2 18] (1 e AR
e —ANRFAES A, SEBL T — MK 2D-TPP HEHg o A
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CEETTT T, TEAN IR A IR R T B A E
ERR A AL . MS-CETSA T #3 11 /K 715 B 5 4
Hi PN B R A /K AR AR ) R BLAS BB AR IEST, W] LA
N AL A [ 200 i A Y BB 1 200 PR 1 SR A ek i 241
HIMEREE .

2018 4F, Becher ™R il T % 4k 2D-TPP 5 i, X
FRON E 1 0T 4 B4R i B2 23 (proteome integral solu-
bility alteration, PISA)®. 1% 5 W& K B A~ # e B 0 9§
(AR AL v Bl — AN FEAH 20 BT, BEBE AT 2500k D AT
FE 47 5 MS A #8328 47 I 18] | [F) B 48 B8 ok B 2D #% X1
Ko {5 B, PISA #H#L T TPP, H il & fl4F 7 1
W D8N . 7E PISA 1, &4k i 22 2048 A /2 DL 2D #%
3 A o 25 JE T R 4 S AAUC, RIREAN IR
T A e ot R R R A A TR R £ R TR, 3 A T
FH 2 4004 Sk BRI B 1 5 AR 1k BV AR T A BT
FEE FEARCEA ARk —E M RIRE: — 07
T T2 CETSA £ 4 8A5 B E K, plinis AR
3 7K T B A 1R AR A, 3 AT DA S ) 4% A [ A EE A R
TR FAAE DS HEAE B ok 5 AR e 7 — T K 1R A U
N AAUC B I R A 4 S B & G
i, N T SEARIX — ) B, Li 457 R B RS2 56 3% B X
R PR B AR AT R R AT DA A HR R, OF
A BT B AR 1 th 261 52
4 SEBEERARS5CETSAZS

CETSA % 5€ 7+ 5 88 s A ELAE FH 0 AR 2 1
7 il & CETSA ${ R (high-throughput cellular thermal
shift assays, HT-CETSA) ] i B, £ F HT-CETSA
1 =X K R T 72 AR R B B i Ak S A K AR AL
T PR R N R A 4 B L AR BRI T A B

Shaw £ Ff] 7 HT-CETSA — IR I xF 2 AN ke A it
A7 W0 5 SR P A I S . T PR IR A 3R AP, e A 4N
K e F AR 5 FE K AT Alpha LIS A I 5 2525 35 A 1l A
FEARUE (] 96 FL . 384 FLAN 1536 FLAYCER 75 5 kg 20 b gk
fTHT-CETSA. H#i HT-CETSA #: il & .20 5 F T 30

I R

Owens 5P e 17— Mk T A 2 Sl 2R 1 B B0
HT-CETSA £ 1% (acoustic reversed-phase protein arrays-
based high-throughput cellular thermal shift assays, HT-
CETSA-aRPPA) Kl & 96 FL 5% 384 FLAR 1 AR A&4M (1) &
FIB . 27V FH 75 15 58 S5 4 9 TH AR B ) R e
Fe e BIH IR T 4k 3R B L, W Bk T SDS-PAGE 7) B 5
JoE IR 5 K, AT RALE BB EAG TN 220k 1 536 AN 2ARYIFT
fh, KK T IR A% 5 . HT-CETSA-aRPPA 2 {it
T A&, THT 2 2 A K0 R4S s KB R,

RE 1% X0 T 75 32 PR 410 o) ) ) 7 R - S S P 1 SR A
MEK 1 #8 s 1) 25 510,

HT-CETSA FJ LA 5 M\ vy it 52 0 28 v e 3 A1 SR AE
B, FF i ek 7B - S RSB R AR AL e &
L Se S . Feng S5 Ui HIIX Al J7 72 I\ — 4H 896 ™ty
et 77 v 48 13 MEE P, o 8 4> 52 B-Raf 1 il
o 1X 3 B B-Raf [ HT-CETSA 525 1 LA A 0 i A1
Y€ B-Raf G W) 123504 F T 16 TR 1 208 eI
E 31K (androgen receptor, AR) (K] 1 4] fiJed 41 ) 2 vh 7
1% AR I ELE S5 &, IR E T SN AR K BT
SN ERAE T B 40 B P H I K. A HT-
CETSA i& A PLIGUIE — A48 % F B B¢ s AT S5 35 ik
7 FELSY B IS TR 5% 905 K 32 v 25 W) DT R TR 1 B )
TRV ER B . B T I B4 & Y S0 SN, HT-
CETSA it 7] LA H] - 45 8 =35 1% 5% & (structure-activity
relationship, SAR) W 7", 7EiE4T SAR W AL B, B4k
BHEAT — N KA SAR B SR A R KA 456 FIIRES & 1
B WATHET, 28 J5 I PISA KA & Fl 2 MR L &40
LRSS AR FE B . SR, R R AT A
FH CETSA B R BL#HE P 5E 52 SAR F2 Wil F) TC 4 JF X6
R AL E AT HE P IR R e
5 ETERANZARMCETSALS

Fe T ROG RO DN e B v R U =TI
A PV BT A, JLAE R R I b i =
REZEP ., X EER I K A A5 S AR G I
1k 2 K 6 % % 43 M (amplified luminescent proximity
homogeneous assay, Alpha) Fl 44K 4= 9 & )6 3L % Gt &=
%% (nano bioluminescence resonance energy transfer,
NanoBRET) (AR o 3X W it B A 14 Ji7 LR ACAH (7], #895

PITIRE T AR CRE R H AL WS REE MR
B % A H e 585 72 (1 805 IOk Tk 32 1 1) 7R R
AN T 1) 2 = 2 A P AN [ B fE 44 AT 52 44 % : NanoBRET
f8 FH 9% 6 G AN 52O A%, 1M Alpha 52 AR A Ak 44 1
SRR I3 0] P AR I A S A A A
A& JJ AN [F] - Alpha £ A 680l € 55 KPR 25 4 200 nm )
AHELAE FA T BRET A F e K 5E #E 25 2979 10 nm®BY,
Rl Alpha 57 A bt BRET $52 AW 52 ¥ BBl 5 7, 195 3 7 A il
YO T TR — M EAME R . X PIAEA T LR
FH A0 2 1 5 -2 1 A AR s - 4 A AR A,
W a] F T AR R b ) v I R S I I, IX N A T
YA I h AW T AR PR S A
TFZ A REME.

51 MWHEXHMAFLRLREZ S HMMERLTE D
54 Alpha £ R P M JE 20 AlphaScreen F1 Alpha-
LISA. =2 FHAH R B0 (AR Sk, 5 P B 52 44 Bl 2
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[ 96 AN 7] . AlphaScreen 1 Bk H A5 #8858 () &
St B E L, X AR 520~620 nm; 1] AlphaLISA
TCER 1 R 5 6 9 K AR 615 nm, 32 500~ 600 nm W i
I H 1 AT BE M B, R Bk AlphaLISA X Ifi 375 1 ifi
FEAE i )TN B R BB T, R AR D Bk ) B I
G 95 W B 00 B4 L PN B O e g I T R 4 B AR
Jiike

4t & 7 Alpha £ R ) CETSA EJ Alpha-CETSA
(amplified luminescent proximity homogeneous assay-
cellular thermal shift assay) 1 H % T XU Pu 4k F1 #2008 R
Gk B 25 B L 4 O T A T DRI A R AR DUE T
REFFREMEAR. ZHEEHABMNEINEYSE
FIRE AL LR 6, B S R RTINS, In#se i 1)
& Z N\ Alpha-CETSA £ 8 751 &2 LA A 25 11 5 fl 4k
G5 5 Alpha 52 1R BR 5S4 Bk broid 1 B 1
TER AR RS A5 A WG DL T BEAR TSR AT 52 AR f 2k 2 A B
SEIT, PR A 511 Alpha {5 5 BAS 5 iR S5 RE S AT
BHEANERIEL. MR, KR5GS ENEAD
2 NG ¥ R AEARVEDUE AN = 2E Alpha {5 5. EH
PerkinElmer 2 &) 24t T —ME-S P/ RAZEEREA G
HEARFI BT e He 9% BRER (1 G S22k 1) Alpha-CETSA TE
T H AR IR &, %R0 & AR B TE O R TRk A o
25 R P R e &R I B AR & (1. Chen
2LBAF ] AlphaLISA-CETSA 5 A 76 74 41 Al i & /s 5
S P RS AT R R s T CB-839 5 45 i 40 i A R
B R B MR 45 A, IEAMEVRAY T CB-839 7E JiR
TER R

BT 56 T BBk 1 A S A I AR G 2% 5 s B A Bk,
IR 4 T s B B CETSA 2365, Alpha-HT-
CETSA Be8 i F1 35 51 43 #7 - & LA T 5 A w5 38 = 1 A5
A W I 977 37 J G 1 B . TR AR SR
Alpha-HT-CETSA 1 5t 7F HL60 ¥7% 41 g 1% A A\ 5
B p38a HEAT TR, AT IR I 2 Y R AT AR
P, ¥4 Alpha-HT-CETSA 5 14 4t Western blotting 77 %
10 &8 SR HHE 3R AT LU B R B AR 7 VA I T, R EC,,
18 AT B M DR PE %3k Oz B S T N S5
12 G P 1 52 4 REDS, BEAE — R 94T 10 000 2 ik
G NRAT IR H R A E T 65 PR E L& -
52 HREPAAXERESHEBIEART CETSA 25
A NanoBRET RE8 45 1iE JF S I 7 & H B 70 8 55 5 7%
4 B H /N 537 22 TR AE ELAE 2 I PR R 24590 R 31
#1212 . NanoBRET 5 Alpha i KA FLE T8
7 B IA T A 10 1 B0 B 1 A0 P 3 RN O O SR
R, FR R EAR S H AR A4 A G R AR
GO, 9 F B T FEARCY AT S50 TS S

JE, MR 5 A 5 98 BE ) AR A W i 2 R AE T AR
454 . H Al NanoBRET-CETSA $ A £, & HiBiT # 7
# 73 B (BITSA) M1 73 40 oK 5% O 31 Wi #4 AL #8 70 #r
(split nano luciferase cellular thermal shift assay, Split-
Luc CETSA).

Mortison 2574k & CETSA 1 4> NanoBRET JF
KT — FRR Oy BITSA WG Fi M4 s & A I R 48 .
BiTSA 1l i} CRISPR/Cas9 J [K] 4 %5 £ A ¥ 11- 20 5 1R
JIRHR 25 HIBIT 145 31 ¥E 8 1 AN #4575 00 31 S50 14 &
() HAMK HE LgBiT 2 /8] . HiBiT A1 LgBiT 3% 3% % /. (1)
B &WEADOCREENE, 887 AR, HROER
B SRS B bR E 45 A I BCASCRE IS 20 R4
JRECT 2B R B 1 AR PRI LgBIiT AN fE 5 HiBIT 45 4,
BN o N e B U = R

Martinez 5P 7 —AN[F]BT AR R AL 8 RO ST
F 38 &) CETSA “F- & SplitLuc CETSA, & H A
PR R T 232 B R RS UE I FR, [F) B {8 A SplitLuc
CETSA 46 4125 i i 1 L IR Mt 0 A 1240 1 J) 90 44k
W PG 9 I . R ERH T 2
H~ B Dy o R S S R R A A T A AR
5+ g 2 AR At B T 40 L A A I DT VR AN B B 3R AR Y
B R AR BREAS WU R A A8 PR ST 51210
6 HYIFEMR MR EMEMCETSAZS

24 W) 55 F BB AR € PE (drug affinity response
target stability, DARTS) [] Ji # /& /N 73 7 24 5 H 41
MBS AR, 1 B X E A R EURE TS BT
TRAp TEEE TR TEA D BE . BT E T ARSI
&1 HJG 25 W & 1 A i 1%, DARTS BT 32 B T 24
Vit 5 HE R 2E0E . IAE SR BES DARTS BOR 1K JE,
XPAZITIE AT FEA BRI . DARTS 45 & CETSA
FR) 77 92 AT KR AR 245 ) Ak PR S AN [R) 2 LR g AR T R B
fiff 72 S5 R 53 T RE S, VR AR B S T B 40 BT R 0 1 1]
I 30 98/ R K AR AR A B IR R B A, 1%
T3 AR T ox M AT BE R &R B AR, A AT I
DN G35 B T7 RN Sk ) & . G RX P A — 8
0 JR) B, G oxof S8 2 A SR P R B e L — S R
TR £ 1 BN B A m U R T R RS
Bk,

7 BHEEAESNLEERARFCETSALS

Xf T4 E L BB B THIRZ T AR
BLHI, ST H #6188 F-E B AH EAEH (protein-protein
interactions, PPI) M) % & £ R AR A B . & %1 Keapl
HINf2 1) PP 5 41 i A0 N U R AR 5%, - R 2 H &
GRS P A IRAT PRI DA ST RE 1) B 2R T B A
Dayalan Naidu 2" 7 & JE 41 i 3445 o 4 B T Keapl -
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Nrf2 [¥] PPT S 1 (1 75 43 -7 $00i) 551) 16 1300 AR E, 1 2
BT WA R SR T S . Hop— AR R T
9% E[VI2E () 5 5 Keap1-CETSA, F T4 P9 I8 14 Keapl .
T AT SR AATI T 14 i T v e el R AR ) T
1% Keapl-glow CETSA, iZJ7 75 AR 5 #E 15] Keap1 17
IR TP &, HARE YR R TG N AN TR AT
2 JIRERT 12 52 ' Western blotting. HF 5¢ FP F 3 T
9 TR Ak 5 R ARV AL M I R TA 1R 2 6 A id Keapl,
2340 Keap1-Nrf2 &2 54 f#] PPI ST [ 5 2 Nrf2 35
T M40 P PR 4 5 R 0 R 3k, T AR R TR AR T 5
BT — M AR F SRS . Keapl-glow CETSA 78 71
(X 73 Keap #4171 i 1 FH B 20 AR R R AN I&E H T HoA
Keapl #1571, 1 Keapl H 0 35 45 & 2 e & 8 A% 8% 3%
51 B AR
8 CETSARARHIBLIERHE

CETSA SEI6 304l 73 Mt i i b 84k & W 40 22 i
JERIE S T, K2 57 (AT,) R ¥ A, (HR X
FhOTVETT A2 FEURBA MY . Childs ZE9O48 H A i B
it 28 114E S 2093 7 (nonparametric analysis of response
curves, NPARC) K & 0 4% Gt 0 B8 o 1 5 7%, B A K
T AT, T 2 8 B AN o i it AR R R
AT I 50405 A ) B R R S P AR R AR T . 2R ABLIY
AT PISARY, %3 HY 8 1 o 1) = B 22 BV 2 1
A2 57 AS, FHAL G S . — KIS E AW AT,
BCAS HOK, B AT RE AL A P A . Gaetani S5O0
F I 1D PISA FI 2D PISA w1 #4 & 1 Ft f £ R Fe bR 4L
LR 0 BT A BEE R AT S8 A R DAk B BRI
FLSEFE Ao Fang S UGS T DU 72 S 408, wf
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Table 1

poietic stem cells; mTECs: Mouse renal tubular epithelial cells

Application of CETSA technology in the study of different disease targets. TLR4: Toll-like receptor 4; mHSCs: Mouse hemato-

Disease Type Sample Conclusion Reference
Cancer Liver cancer Hep3B cells Chamaejasmenin E induces apoptosis in hepatocellular carcinoma [44]
cells by targeting c-Met in vitro and in vivo
HepG?2 cells Hydroxethonine hydrochloride induces cellular senescence by [45]
regulating the LIF/AMPK pathway, thereby inhibiting the
development and progression of hepatocellular carcinoma
Non-small cell AS549 and H1299 cells Evodiamine affects the Notch3 signaling pathway through inhibition [46]
carcinoma of y-secretase, thereby inhibiting non-small cell lung carcinogenesis
A549, H1299, and HLF cells Cucurbitacin B exerts anti-non-small cell lung cancer effects by [47]
initiating cell pyroptosis
Colorectal cancer ~ HCT116, HT29, and SW480 The interaction between Zuojin capsule and seven intracellular targets [48]
cells verified the mechanism of inhibition of colorectal cancer
Prostate cancer 293T, LNCaP, 22Rv1, C4-2, Found an inhibitor of the orphan receptor COUP-TFII to treat prostate [49]
PC3, and DU145 cells cancer by inhibiting receptor activity
Mammary cancer ~ MCF-7 cells Asiatic acid achieves anticancer effects against doxorubicin-resistant [50]
breast cancer cells through an AMPK dependent pathway
Tumour  Myelomatosis H929 and U266 cells Adenin specifically binds IKKf thereby inhibiting NF-«B activation [51]
and inhibiting multiple myeloma cell proliferation
Osteosarcoma HOS-MNNG, KHOS, MG63,  The MTHI1 inhibitor TH1579 binds to MTH1, indicating the [52]
U208, SJISA-1, G292, Cal72,  therapeutic effect of TH1579 on human osteosarcoma cells
and 143B cells
Glioblastoma U251 and U87 cells Discovery of a novel KHS101 analog as a TACC3 inhibitor for the [53]
treatment of glioblastoma
Nervous  Neurodegenerative BV-2 and HEK293T cells Eupalinolide B can target the noncatalytic domain of ubiquitin- [54]
system disease specific protease 7 to inhibit neuroinflammation and treat
diseases neurodegenerative diseases
Depression Whole brain of DBA/2J and Found a novel binding target of the selective serotonin reuptake [55]
DBA/2 Ola mice inhibitor paroxetine, the phosphofructokinase protein, to investigate its
antidepressant mechanisms
Neuralgia BV-2 cells The TLR4 antagonist lovastatin inhibits TLR4 signaling by binding to [56]
myeloid differentiation protein 2, a coreceptor of TLR4
Organ Heart RAW264.7 cells Iminostilbene targeting pyruvate kinase isoenzyme M2 reduces [57]
disease macrophage inflammation, thereby significantly attenuates myocardial
ischemia/reperfusion injury
Liver LO2 cells Potential targets of heterotexin for acute liver injury are PTEN, PI3K, [58]
and BiP
LX-2 cells and mHSCs 18p-Glycyrrhetinic acid ameliorates liver fibrosis by inducing ROS- [59]
mediated apoptosis by targeting PRDX1/2 in cells
Kidney mTECs The TGF-p type I receptor inhibitor AZ12601011 can attenuate renal [60]
fibrosis by blocking the TGF-f/Smad3 signaling pathway
Vascellum Dami cell Proanthocyanidin A1 promotes platelet production by activating the [61]

JAK2/STAT3 pathway to improve chemotherapy-induced
thrombocytopenia
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Table 2 Advantages, disadvantages, and application range of CETSA and relevant technology combination. MS-CETSA: Mass spectrometry-

based cellular thermal shift assay; ITDR-CETSA: Isothermal dose response-cellular thermal shift assay; 2D-TPP: Two dimensional-cellular

thermal shift assay; PISA: Proteome integral solubility alteration; Alpha-CETSA: Amplified luminescent proximity homogeneous assay-

cellular thermal shift assay; SplitLuc-CETSA: Split nano luciferase-cellular thermal shift assay; DARTS-CETSA: Drug affinity response

target stability-cellular thermal shift assay

Technology . L
L Advantage Disadvantage Application Reference
combination
MS-CETSA High throughput, high sensitivity, and ~ There are limitations in detecting low-  Proteome analysis [1,11,13,
good stability abundance proteins and proteins in Analysis of protein structural changes 14]
complex mixtures, potentially leading to induced by drugs or other small
false negatives and incomplete proteome molecules
coverage Development of antimicrobial drugs,
drug mechanism of action, new
efficacy, toxicity biomarkers or
therapeutic drug targets
ITDR- Simple operation, a wide range of There are limitations in identifying Determine the optimal drug dose and [11,34]
CETSA application targets with altered post-translational monitor drug resistance
modifications or low-affinity interactions
2D-TPP Compared with TPP, its analysis speed, The generation of the spectrum map High-efficiency screening and [3,13,14,
sensitivity, specificity and accuracy are  requires a high sample concentration, optimization of drug candidates 23,24]
greatly improved which is not convenient for large-scale ~ Acquired drug resistance study
The false positive rate was low screening
The profiles of the multicomponent
complexes are very complex and
difficult to resolve
PISA Compared to TPP, the flux and Loss of information on the non-CETSA  High-throughput, rapid analysis of [17,25,
specificity are further increased, which  abundance effect compound binding to the target site 26]
can effectively reduce sample It would be difficult to detect small For target studies of rare or precious
consumption, shorten the running time ~ AAUC shifts and proteins with non-S samples
of MS instruments, while retaining most type melting patterns
of the information from 2D format
Alpha- High sensitivity, small background Specific donor-acceptor pairs are Detection of both protein-protein and [29,33,
CETSA interference, and a wide range of required protein-small molecule interactions 34]
application than the BRET technology High-throughput compound screening
Less interfering and more sensitive for in biological samples
both serum and plasma samples
SplitLuc-  High sensitivity, small background Specific donor-acceptor pairs are Detection of both protein-protein and [29,36,
CETSA interference, and a wide range of required protein-small molecule interactions 37]
application It is not as applicable as Alpha High-throughput compound screening
in biological samples
DARTS- Improve the data analysis ability and The high abundance requirement of It is beneficial to predict the efficacy of  [5,39]
CETSA reduce the number of proteolysis target proteins, some very sensitive small molecules and improve the
conditions proteins or proteins highly resistant to dosage
Facilitate the analysis of the possible proteases may lead to the loss of target ~ Drug screening and target identification
protein-protein interactions information
Keapl- Fast analysis speed, good specificity The operation is more complex Study of specific protein targets [10]
glow Providing strategies for disease
CETSA prevention and treatment

P B SCHEAT TR A A T [2]
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