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A standard operating procedure for identification of drug
targets in living cells based on cell thermal shift assay
(CETSA)

WANG Li, LIU Jingfang, LI Weilin, LI Erwei, SUN Shutao, LI Juan, LUO Yuanming*

Institutional Center for Shared Technologies and Facilities, Institute of Microbiology, Chinese Academy of
Sciences, Beijing 100101, China

Abstract: [Objective] Cell thermal shift assay (CETSA) is a biophysical technique allowing the
direct study of drug (ligand) binding to proteins (targets) in cells and tissues by measuring variation
in the proteins’ thermal stability upon ligand binding. In this paper, taking panobinostat, a drug
targeting multiple myeloma, as an example, we developed a standard operating procedure for the
identification of drug targets in K562 cells with Western blotting and CETSA. [Methods]
Experimental procedures included treating cells with the drug, heat treatment of cells, cell lysis,
total soluble protein extraction and quantitation by Western blotting with specific antibodies.
[Results] Through quantification by Western blotting and curve fitting, we obtained the CETSA
melting curve and isothermal dose-response curve of histone deacetylase (HDACI1), syntaxin-4
(STX4), and tetratricopeptide repeat protein 38 (TTC38) in K562 cells, respectively. [Conclusion]
HDACI, STX4, and TTC38 were the targets of panobinostat in K562 cells. A standard operating
procedure for identifying the target proteins in living cells was established by CESTA and Western
blotting. The experiment can be completed in 2-3 d.

Keywords: cell thermal shift assay (CETSA); living cell; Western blotting; identification of drug targets

TR0 Ak R vy, BEAR 1R 7 1B 0 46 S R
25 A2 B VR AN L R AR5
() 2 1R 24 P AR B A R 58 A AR R AR S 4k
AR 15, (R R A e Al A Ft v A 5 T RE &
AR ARSI 25 W) - RE AR A ELAE IS SRR
TS W A P A B S e B3 Ak, AR
Y 52 2 e B W e R N AR T RE TR
ME—, JF L7628 Bt MRS e et , 259 A B rl g
BB TG . PRI, 7 40 )2 1A L A ) S
H, &R RITER, T2kt
o FH 2 X E

2013 4 i i B - (Karolinska) B 5% fir
TER T —Fal AR PRI 259 5 SR 25 6 ot
FER T, BARMEHERS I E (cell thermal shift

assay, CETSA)H RP3, CETSA A MARSMAE
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R FRANEE A B R . TR E DI RER
JEUFE 2 M PN B A R ) = RS54, (B RS A BE
MR, AN pH (ELEE R, R AR M sl AT
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Western blotting $ AR R HRAE R E | K S |
R =S T E il

AW FE VAN Z2 % 1 B Bl 98 1 ) 24510 B
H] b (panobinostat) A 4], K FH CETSA Fl Western
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#* 1 ET CETSA 757A% E 5L HR L5 A A At 571
Table 1 Reagents used in this CETSA-based method for identification of drug targets

iR #FR Reagent 5185 Source and identifier

F ke 7]t Panobinostat 7K Beyotime, SC0294

K562 4ilfifi & K562 cell line AR RAF Lab collection

KR IR R GH® /R 5 7758 DMEM medium Gibco™, C11995500BT

TR R -HER R L Gibco™, 15140122

Penicillin streptomycin solution (10 000 U/mL)

a4 1ML Fetal bovine serum (FBS) Gibco™, 10437-028

T H A Dimethylsulphoxide (DMSO) 23K Solarbio, D8371

WEMRZE s Phosphate buffered saline (PBS, pH 7.4) Gibco™, 10010023

N L TR LR ER R R FEER K /RBIHE Thermo Scientific™, A32965
EDTA-free protease inhibitor cocktail

W%, Liquid nitrogen AN RS Local supplier

R IBEEE Dithiothreitol (DTT) Amresco, 0281-5 G

= H I L H B¢ Hydroxymethyl methyl aminomethane (Tris) Amresco, 0826-1 KG

T T REFERREREN Sodium dodecyl sulfate (SDS) Amresco, 0227-500 G

¥ Bromophenol blue Frf$7 T Aladdin, B109642-25 G

Hil Glycerol b5 fbTJ Beijing Chemical Factory
WYLt 4T AR Prestained protein marker 22 {HH]fE Lablead, P1018-250 L

HE AR Precast Protein Gels (LabPAGE 4%—12%) 221 Lablead, P41211

TR 9 M ELERJE Polyvinylidene Fluoride (PVDF, 0.2 pm)  Jfi/K PALL, BSP0161

F % Methanol Jtsfb 1) Beijing Chemical Factory
& NaCl Jb 54k T.J" Beijing Chemical Factory
I3 20 Tween 20 B$7 T Aladdin, T104863

AR WK Skim milk Amresco, M203-10 G-10 PK
RIGHE A EZBLEE | $i/K Anti-HDACI rabbit primary 22K Beyotime, AF5180

antibody

HIE S fil 5 11-4 $K  Anti-syntaxin-4 rabbit primary antibody SUE#H SinoBiological, 200259-T38-50 uL
RN R AT RN P5EHi4E Elabscience, E-AB-19056
Anti-tetratricopeptide repeat protein 38 rabbit primary antibody

SIS A $HUK  Anti-B-actin mouse primary antibody 7K Beyotime, AF0003

BRI AL EEbRIC BT, AP 1gG el EpiZyme, LF101

Goat anti-mouse horseradish peroxidase (HRP)-conjugated

secondary antibody

B A LB IE =B, 1A 1gG Ml EpiZyme, LF102

Goat anti-rabbit horseradish peroxidase (HRP)-conjugated

secondary antibody

1 TR BN R O eI CH/REHE Thermo Scientific™, 34580

SuperSignal™ West Pico PLUS chemiluminescent substrate
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#®2 ET CETSA F5A% E AR SLIE h P A BV AR FnFE st
Table 2  Instruments and materials used in this CETSA-based method for identification of drug targets

L #SFIFEAS Instruments and materials

h 5625 Source and identifier

ARG A CO, incubator

e U R B S 4%

Negative pressure suction device

8] & B8 Inverted microscope

IMIEFWAE Serological pipettes

10 cm J5F=1ML 10 cm cell culture dish

T75 BR LIGE TR

Polystyrene tissue culture flask T75
ANTLAMMIEE SRR Six-well culture plate
Bl Microcentrifuge

PCR £ 431X

Polymerase chain reaction (PCR) gene amplification instrument
BER ALK B Gel electrophoresis system

£ FHEEE Gel transfer device

HL KL HJE Electrophoresis power supply

Z IR RS

Multifunctional imaging analysis system

F3 A 728 i R T RS e

Variable and single channel pipette (10—1 000 pL)
F3 ] A%t A B I A% W A

Variable and single channel pipette (20200 pL)
F3 AJ 5 A B T R M A

Variable and single channel pipette (2-20 pL)
HLEh4 %% Portable pipette (0.1-100 mL)

B Witk Pipette tips

B0 Centrifugal tube

#B4l/K{L Ultrapure water system

FEER KR BHE Thermo Scientific™, Thermo 371
Wil SMAF, YX932D

$%7) Zeiss, AXIOVERT 200

FET CORNING, 4487 and 4488
FET CORNING, 430167

FEIR KR Thermo Fisher, 156499

BT CORNING, 3516
W E MY CENCE, TDZ5-WS
AN East Win, EDC-810

16 7B+ Long Fang Xing Yu, LF-Mini4
{A%% Bio-Rad, Trans-Blot SD Cell

75— Liuyi, DYY-6C

B/R1H VILBER LOURMAT, Fusion Fx

FEER K /R Thermo Fisher, 4640060
FEER K /K Thermo Fisher, 4640050
FEBR KR Thermo Fisher, 4640030

IR AR Gilson, 9501

Z Bt Axygen, YC-HC01017, YC-HC01016, YC-HC01015
Z B3t Axygen, YC-HC01008, YC-HC01010

HT AK, Advanced-UP

2.2 WP EEEERIO)-
221 MERYIERE

R 8 25 W W 5%y ) E 538 AR AS, Qi
MIZ . AN E . SRS S E S WA
I35 5 o AW H R BN 4 8 25
panobinostat, HEEEFIFEAA R R K562 AR,
Hod % 4 F1 panobinostat #H B/ H 4 1 2
H——4H 8 H % £ WL B (histone  deacetylase,
HDAC1)., AZfi#E 1 (human syntaxin-4, STX4)
DA S 0 = BK & &2 45 #4) 35 (tetratricopeptide repeat
domain 38, TTC38)"", X LLMTBIAU T2 2L %
ME, S H A — o 1 4 R B A AU
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i 5, A BEORIE 2 50 Y 5 52 PR RN AE R 1
2.2.2 AL IRRTEIFKE

TE 24 4) 2 1ok 40 00 A A0 P A 450
LA G W BB IS DR AR, T 2R 25 5
PR 45 G RIRE T, IR B BVR A 18 AL BT
) LAY/ 25 AT HE AL RN 5 VF 2 25 R LA A
FIIRI T, T B AT ALY R A, 9 n — O
EA(DMSO), AEAT ALY 52 M 240 B A9 A7 23 LA
KR 525 E ), Rk, FE ik
YIRS Bm, A A .. A
BT I UE, R 2SRRI, Db
AR SRS S
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- Compound-treated Vehicle-treated

e

B .. .
Different concentration of compound

[ooo 260
000|000

icollect cells l Collect cells
SRk
Aliquot samples for Aliquot samples for
melting curve dose-response curve

LA RAALR
FIvvevIoeg

37 41

FIvvEIvoee

|
35°C
Constant temperature

44 47 50 53 56 59 63 67°C
Different temperature

kDa
180
2
75 Eﬂ > Freeze-thaw the cells with liquid nitrogen
55 17
:520 > Centrifugating or filtering and collecting
43 173 kDA soluble protein
34 Ls5 |—
—e®®aea—— [ 130 > Denaturing the protein and SDS-PAGE
25 43 223 ;
L34 |23 | >Western blotting
oo @P P - -
=25 (=43
-34
=25
l Quantification and analysis\
CETSA melt curve ITDRF
& 120 I ; ; $120-
i Compound-treate i ,
Z1008—f 8-y p Zlo0r AAA—A
Bl )\ L 5 80
= L \ " Difference in| |.E 60 Half-maximal
-g 60 "Vehicle- ;H aggregation E B ‘e effective
= 40 | treated ™ AT, t{emperature = 40 - : concentration
Z : Pom = ol
FF L Neg N g 20r ;e
“ 0 [ Lt = |n‘| o = i 2 L I |
37 42 47 52 57 62 67 10 10* 103 102 10" 10° 10" 10
T/°C Compound concentration (umol/L)
1 ZARE7K ) CETSA SRR (A)FIFR 77 8 & N 2 (B) L3R R A2 &
Figure 1 Schematic illustration of CETSA melting curve (A) and ITDRF (B). Once the samples have been

collected from the cells, they are aliquotted to 10 different tubes, and subjected to CETSA melting curve (A) or
ITDRF (B) experiments. The CETSA melting curve is obtained when the samples are heated to various
temperatures after exposure to the same dose of compound. The ITDRF is tested at a constant temperature
following addition of a series of concentrations of compounds. After the heat treatment, the cells were lysed and
separated, and the soluble proteins were obtained by centrifugation or filtration. The results are determined by
Western blotting. ITDRF, isothermal dose-response fingerprints.
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BENERETEE

FH T2 A . ZH ORI IR 55 ARk XL A A Y
TR ANTR] , TAS [ HEAR AR 1 0 e Tt o AP 7
255, A DB X 20 A T 25 ) b 3T, 0
AL AL B R, B RS R AR 1 BT Y
T TESG RN SR TR RO B o 7RI 3 200 it 1)
AR, IR AR L AR EE R AT E]
EZH TR
224 HREEMRHEN

M2 PI I E AL, $EARR] BE Al
s IR . AT DR RS VRA S T R 55
PASBIEEE M . TERRBURE I, FREmAR
T MR R R R AR A &, LA E]
FEARER A, [RIBTASZ I s H .
225 WAMEENSE

YR s E R S, AT DG B0 B
U8 1) 72X 22 B B O Hh A 2 11 SR A AR N A A A
Ao BRI PREEE, HER TUTE R BRI
IS, ARAHEE LR, RATHE LRI, L
YRR T, TEAEARIEN TS, TR
0.45 umol/L /KM — 3 £ 5 NI (PVDF) 4
B g AR g BRI, R EORIGB B TR
RPN TGN B [
22.6 RESIEHNBERMERE S REE

FEAM S, R PO E A PR ST
Western blotting SE55 . HUIARR T £ XL, 4l
JE R SR I B UAR S S AS B 25 R 2R
&0 o QnARJE A I Z s EbTAR I G , S
AT B sCH . SRR ik — o s Al
e FHEE
227 FERFERNEZPIRENIEE

ARSIV LR CETSA #fmihizk(& 1A)
Hb, CRESAG—EIREERIET , 25 B RO Y 51
TRV ITZR(E] 1B) HARMIR RIS 7E1X
S, 2yPabsidnitd, SrlEtEn SR
50 REAAH FUAA B 2200 N T BRI 2y vt 2 g

2.2.3
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i, VPR A IR, B R U AT R A
iR, R RO TR S A TR
W KT T (AL T T 2R 7)o S 0 S 36
2.3 1 &m#l#& & Western blotting 731
2.3.1 RIS

{5 FAARC e BE S 1) 25 panobinostat ZbFH K562
MLER, K 10 ASARIEEE T (37-67 °C) Rl it
EAR S EKFE. DA panobinostat 3% 5] DMSO
Ab PR AR R BT B SEBR AR LA 1A, B
PRSI TR o

YL SR S P AL B (6-7 h):

(1) &4 1 mL K562 il % 18 1
37 °C K EfF R, A 5 mL DMEM+10%
FCS R FF R G49%5] . 300xg B0 5 min, 32
IEW, 1 mL SRR E B AN S AR 9 mL
FEFRILN) 10 ecm B3RP, 7E 37 °C. 5% CO,
W 1) AR SR AR 55 2 d

(2) B TR A AN, a0 R A
ik 80%-90%, BEIAIEF AR 3%

(3) WeAE4NME, 300xg B> 5 min, 32 i
W, F 3 mL BraRESIR S AN, K An B
Fie 1:9 B EL BT BB % 9 mL K5 %319 10 cm
R, A8 37 °C. 5% CO, W iy — A b ks
FAERESE 2.d; 4 3 A,

(4) BRI A AR, a0 i %
ik 80%-90%, ZREEALARREFE,

(5) WAL, 300xg &0 5 min, 72 L
W, 3 nH 3 mL SR AR A4, KA
B 1.9 B ELFIE BT 5 9 mL B3R
10 cm B4R 1ML, 7E 37 °C. 5% CO, HEFE ) 4R
TR EE FRAA L 5% 2 d; PTAEAR 9 LAt .

(6) BIEE PRGN B, IR 10 cm 5
FE AT SR A 4 13.7x 100344, R4 Jifa 2% i
4 1.4x10°4~/mL,

T BRI, A A A0 P 23 1 % P ol BR
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TR, B R A VR R B 2 5 S 154,
e 11 WHBIImA 0.4% B IS, Y 3
5 min J5 iR N2 M BRITHEOR A5 8% 2z ), AR
BE(10x10 £%5) FWEIHEL, 353t 9 K rtgh
4 RIS AECH o THE, R g
Wy e e PTG A, R AR . — T
LA BRI, THALAN AT AL
JL, 25 200 i 2R A — P 4% — A 2R M A T B e
M = T PR A B S5 T 4 A RO A
BOSEMEELL 10 000 THEMAEECH, RAR
£ it B2 T A R A B

(7) 7R 24 mL $5 5710 % 2 41> T75 1557
i, 4t48 mL,

(8) S 120 uL/0.2 mmol/L F panobinostat
(panobinostat R K B /& 10 mmol/L, {4 HIHTH]
DMSO FifZ 0.2 mmol/L)E—4> T75 K3,
LM A 1 umol/L; fil 120 uL DMSO ¥ 7 £ 5
—A> T75 $EFMAE R IV B

TV, DMSO 8% HoAt A HL )
XA AR S — o B, 78 E S B F Y i
SEAAT ALY TR0 it 2 1 1 S5 {ofF PR 48 o s
WD B R AR, —BEGLS DMSO
P BEANEE T 1% (TR 50 . 259 vk B A
J52 I s [ A0, 75 B 2 e 0 S B A

(9) 7£ 37 °C. 5% CO, ¥ J& 1) — S ALaR 1 77
FER 5 he

(10) ¥4t i S i o3 A% A5 ) 2 4~ 50 mL
B,

(11) =ik, 300xg #5.0> 5 min 15 HVTHE

(12) YLVEM 20 mL PBS ¥k 2 ¥k, 300xg &
> 5 min,

(13) 1 0.8 mL % & B il 550 () ok 7%
PBS H BTV

(14) £H 80 uL 434 % 10 4~ 0.2 mL PCR
B (4] 3.4x10°4/4%), panobinostat Al DMSO 4%

10 MR EB7-67 °C), 204,

1 i B HY AL E(10 min):

(15) PCR Ui & 6 MMEE S (37, 41, 44,
47.50.53 °C), ¥ PCR & it A PCR {0 #4 3 min,
A7 BPECHE SIRACE 3 min, WA HER S (b Bk
R r ek T S g IR ] — i R R ) o

(16) PCR f{i% & 4 MR S (56. 59, 63,
67 °C), ¥ PCR &L A PCR {Uin# 3 min, 370
B IR CE 3 min, WAL EREN .

(17) FEATAE-80 °C B 1 1% .

TEFEREMZ, AF) %K. ARAES PCR
IXRRAE R B IR R O R], Gk PCR X RE—
UCHEAL B 10 AR A, SE56 m] — R PR 52 il
ARSI PCR U AR Z REXCE 6 M5
BRI S, FULFER 4 2 IR R,

(18) AHMLZLAR(1 h).

2 60 7E AR B R 25 °C A iR e i) iz
RURRL 2 K, BUREG, IRHIRS . 2451
YK L

(19) FRFHRS), HBAMEAMYE 1.5 mL
B, 4°C, 20 000xg &0 20 min, B0 JEEE
VK

(20) /NGB 70 uL AIVEPEER A FIEW,
S 1.5 mL B0, UK ERCE, FREH 1-2 he

(21) Western blotting (56 h or 1-2 d).

B 40 pL BES N 10 pL 5xSDS FREZE vk
[250 mmol/L Tris-HCI (pH 6.8); 10% SDS (Jii &
TRFL50) 5 0.5%05 B i (B S AT 405 50%
Hah (R340 500 mmol/L DTT], 70 °C il
# 10 min,

(22) 4 °C. 20 000xg &[> 20 min, B ik,

(23) ZH%E 4%—12% Bis-Tris 5 FH Wil i, i
Tris-MOPS-SDS  Hi Jk Z% # ¥ (50 mmol/L Tris,
50 mmol/L MOPS, 0.1% SDS, 1 mmol/L EDTA,
pH 7.7),

(24) HU 15 pL A3 PESE AR R (20 2.0%

http://journals.im.ac.cn/actamicrocn
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10° cells) FAf, Fie BRI MRS & A9 #E

(25) 120 V HLjKk 1.5 he

(26) HLVKSE RS BURBERS, IFTEFERL T
B TR TR

(27) FEHRUEAC, WEEIG 1LY PVDF i, B
FEACH N7 L0 T = IR 2, He ) 3 4%
AT A i, AR L S, #4130 min.

(28) Wi PVDF JE, Jf¥Mistfs 24 h
TBST 2% ¥ [20 mmol/L Tris-HC1 (pH 7.5-7.6);
150 mmol/L NaCl; 0.05% Tween 20]f1) %5 #s 2 4E
£, I PE 10 min,

(29) =T HE A S bl (B 5%l iE 2F W
) TBST ZZ b)) B 1 h, B8 4 °C B8,

(30) F%HE 1:5 000 (¥ HLAIF] TBST 2% i i
B HDAC1 —Hiali# HAth b4, B PVDF % —
PGB SE 1 h, s{4°CIFEE®R.

(31) TBST ZZ tP M, &K 10 min.

(32) $2H8 1:7 500 [ LA TBST 2% nhifi s
B HRP-conjugated IgG 1, =iIFH 1 h,

(33) TBST IR PEME, AKX 10 min (AT LA
0 Ve B TR R B A 1 )

(34) 7E ¥ ¥ B4R Fin 100 pL ECL Y
N A YA 100 uL ECL JIEWI I b B W, 1RST, H
T R B B B AR SOV L, PR T
SRR SO IR Y 5], B ORI IR ) 3 s B
JEE, Z=RWFE 5 min.

(35) Fl Fusion Fx MGAUREIEMG,
BB WAL & O T s RTBRE IR A, SRE— £ 41
EIZ

(36) H Image J {4 b AabFEAS RS4RI
O RIR R A0 . 78 Image J AT
h, B4l 8-bit IKEEIE; THEBRE SRS
TR FAE s AR TEEAE T H b £628 — A e ik
ot 3 BRI REE RS 2 MR A, B
AZAP IR AR A 454 ; ML Analyze #EI
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B Gels, /il Plot Lanes, /N85y YK JEE £k
Bl HEL TEEIAE 10 A/NE R0 E A
WERRRE D T, ARV o 3 A B 41/
RV AT A5 S0 AR, 3R X I A K BEAE 5 K
BAE A Excel RIFATEAE T, BRA AR
RS Sl 1 AR B IR R 100%, HiAth 254
o5 55 MR Eb AR A AN ] e AR X i B {1

(37) i GraphPad Prism 4422 il DL
FRUBE A A AT | R S 1 25t AF OGS 3 32 Ry N AR A 1)
PRAICHIZR , DA R0 2 11 AT VP 2 1 o B O
FEAR AR a3, Bk oM 2 4% £ iHth 28 . ] Boltzmann
Sigmoid" V& X AR E Tono
232 FERFERNXE

Xof A Il ) i SN S B T R AR R A
ISR BE R 254 A1, FLh SO R 5 SR
fift iR 9200 — 2 (B 1B)o ABIFFER I 2
55 °C, panobinostat % M 10 umol/L & #[EAK
% 0.000 15 pmol/L, LA 7] DMSO by B Xt e

AR SR LS YL B (6-7 h):

(1) K562 4 jits il DMEM+10% FCS 5% 55 3 53
F5 & 1.4x10%mL, FLE3E 25 mL,

(2) %% 2.5 mL (4 3.5x10° cells)Z& 6 FL4H
MRS b, M 1-10 fFARic.

TR, 6 FLANARRE FRAR A i T AU
9.6 cm®, FE ANMEHEFMARURE 2.5 mL, #H/ba]
WCFR G A0 A 2 2.5%10° cells.

(3) Jin 60 pL 2 mmol/L A9 panobinostat £
1~ 0.2 mL PCR 4%, /il 45 uL DMSO %I 2-10 4~
PCR 4, M 1-10 fiFHric.

(4) ¥ 15 puL MRS BEZY, 1R 7
W, FRERIES 9 FLAPAT, 2 10 L DMSO,

(5) B 22 uL W BB EHTHY 0.2 mL
PCR %, —20 °C {3445

(6) W 12.5 pL FBEAF LA Y Z X hibric
) 6 fLAlffakssetnt, RS CREIFLIL & Pk e
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4394 10, 2.5, 0.625, 0.156 25, 0.039 06, 0.009
77.0.002 44 .0.000 61.0.000 15 pmol/L 1 DMSO
vehicle),

(7) T£ 37 °C. 5% CO, ¥ J& 1) — S8 b 15 5%
FERUN 5 he

(8) Fr ML S L 5 # E] 10 4> 15 mL
BELEY,

(9) =i, 300xg B0 5 min £ 40 HITIHE

(10) YLVEM 20 mL PBS ¥k 2 ¥k, 300xg &
> 5 min,

(11) 100 pL 75 25 [ R 500 A vk 32 PBS
HE M TTVE

(12) HERHEHE 101 0.2 mL PCR (4
3.5x10° cells/f%);

(13) 4 °C, 300xg &.0> 3 min, /NG 20 pL
I, BRI AT 80 uL AU, 4 °C iE
=

A A A AL (10 min) ;

(14) PCR {LE i, 55 °C, # PCR A
PCR {3134 3 min, 7 BPECH FIECE 3 min,
TRV URFE b

(15) FESL A 7E-80 °C BB 7% .

20 0 24 # F11 Western blotting % [A] 2.3.1,

3 BRS04

3.1 AREAAREEEERRRIS %
Panobinostat &1 8 H & 4 WAL (HDAC)
BT TSR], ASESE 259 panobinostat fiy
HACRYER 4 fa N #0511 HDACL, # AT
CETSA J5 7% 1) 4 Jf P9 38 4 45 78 A A HE B AR I
T2 259 A FIRT I A 2 A A B 2R A ] 2A 22 &
Jii7n, HDACI e EZesc KiEan &l 2A 45
JiR. S5REH, MERERNTHE, HDACL Y
RS PR SRAT i BE B TR IK, BT panobinostat X
BB I RRROEVE A, 2 b B s e oh 42 S A

# . FlH Boltzmann Sigmoid =018 T {8, I
24T R 39.82 °C, JNZ4)ER 63.33 °C.

N T R B AR 7 RS , Pk T 5 Ak
2 PNEERH 2 panobinostat 7 F 5 T 1A
& fili £ 1 (human  syntaxin-4, STX4)F1PY = k5
52 4% K4 4, (tetratricopeptide repeat domain 38,
TTC38), Z5H4nE 2B-2C Fin, hWabi)s
STX4 Hl TTC38 KWL i th 4k W& , KW ix
2ANE TR E T RS e , AH )T B 4%
PEF AR ERN . INZIATIS STX4 1 T,
B4 B 49.17 °C 1 57.13 °C, TTC38 I Tl
4y )& 47.10 °C 1 53.56 °C.,

5 HDACI1 1) AT fHAHEL, STX4 FI TTC38
) AT, SIS BN, 3 X i 22 5 1 i
ATRER AR B PE, soE 2S5 Gy, wan]
R A — 25 1 LFPAS [ 2K 04 4 2 Hp e 4k 5
IREEA LR AL D TR, AT (EANRER
B SRR SR RN I RN, 3002 R AE 4 A
B, BRI RR AR A S R,
PR T SRS B AT B A AR AR (b S e Mk
VA B AR S . SRR FNACIRSS A 1B
KN B I AR MNE TSA B Hofh 523610 5E .

DIBEZRIEA B-actin VERHIFIHEXTIR, 2594k
BT R VA I R o I A A ) D B i
TEFE EWIE—3L, (HARMGEH B-actin 1Y) T fH
FE 2] A BT S A N e B AR AR, Bk
52.27 °C F11 56.83 °C (& 2D). i% 1] figf& 5256 3 72
HH 2 % T B IV AR L AR I B IS T A R B
BB, AN Western blotting %5 5%
SRR R U . I, U SRR i
TRUC G UE SR AR AN 25 Y AR () 25 5 o
3.2 AEHEANFENERMEZ%

Western blotting Z5 2R /R, Fifi % 25904 FE 1Y
Hafin, HDACL, STX4 Al TTC38 Hyn] izt 1
B 2 (E 3), Mz T T
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A —~ 500 - HDAC!
=X
i 400 #- Panobinostat
§ | -~ DMSO
£ 300 -
= e
) |
§ 200 | /
o
-5 10
=
[P
o

Relative band intensity (%)

T/°C 37 41 44 47 50 53 56 59 63 67

Panobinostat |we == <« = G GDGDew ™

DMSO |t e s e

7/°C 37 41 44 47 50 53 56 59 63 67

Panobinostat | "™ ee am % gy e v w0 -

DMSO | gy vt .. .

Relative band intensity (%)

0 1 1 ! 1

T/°C 37 41 44 4750 53 56 59 63 67

Panobinostat W = we £ e -

DMSO | u wt we = o

T/°C 37 41 44 47 50 53 56 59 63 67

Panobinostat

e enp e~

DMSO ’g'--““ S S

Relative band intensity (%)

2 CETSA (5f#phzk =5

Figure 2 Examples of CETSA melting curve. Illustration of drug induced melting curves of target proteins
HDACI1 (A), STX4 (B) and TTC38 (C). K562 cells was activated by low concentration of panobinostat, and the
remaining amount of soluble proteins was detected as a function of temperature. The treatment without
compound was the negative control. The left figures of A, B, C and D were quantitated results based on Western
blotting assay, and the right figures were the representative raw pictures of Western blotting. The treatment of
internal reference protein B-actin (D) was the non-target negative control. All experiments were performed 2—3
times and the average of protein band intensity at different temperatures was obtained. The solid lines were
fitted by using Boltzmann Sigmoid equation within the GraphPad Prism software. Analysis were repeated three
times, and results of a representative experiment are shown. Data are means of three biological replicates with

standard deviation.

P4 actamicro@im.ac.cn, & 010-64807516



THISE | B4, 2023, 63(6)

2499

150

[00—1 I
I

-0-HDACI-#-TTC38 -4 STX4 -¥p-actin

w
=4
T

-+ A
A% I 1 I

0 |
10+ 102 102 10" 10° 10!
Panobinostat concentration (pumol/L)

Relative band intensity (%)

3 ITDRF FEit 2R A

Panobinostat concentration (umol/L)
————

|- SRS —— "\ HDACI

O vy o | TTC38
—— | sTX4
|“—_ ] [-actin

Figure 3 Examples of ITDRF. Illustration of the amount of stabilized soluble protein of HDAC1, STX4 and
TTC38 in the presence of increasing concentrations of compounds in K562 cells. The samples were treated at
constant temperature of 55 °C. The internal reference protein B-actin was the negative control. The left figures
were quantitated results based on Western blotting assay, and the right figures were the representative raw
pictures. All experiments were performed 2—-3 times and the average of protein band intensity was obtained. The
solid lines were fitted by using Boltzmann Sigmoid equation within the GraphPad Prism software. Analysis
were repeated three times, and results of a representative experiment are shown. Data are means of three

biological replicates with standard deviation.

HOEE IR Sl SR B — 2R B R 25 ) R BE{EL(ECso
fii), HDAC1 & 0.932 70 nmol/L, STX4 &
258.60 nmol/L, TTC38 >4 18.43 nmol/L. i
i N A B E AR 3 MR A
panobinostat [ EAZHEFR . B-actin AIIFVESE 1
WAL R BN, WA B B AIE N B-actin
FOR A WA L, R B-actin MR
panobinostat I4EFH 7 5

LRSS E/R, 55 °C ML B B s
B3 MNEAMEE, TEIREE AT, Rz
Py FRRF HDACL, STX4 #l TTC38 % [ & 24k
TR AR FNCUE AR A | (BB 5 245 W vk B 34 n
ZHRFUKEEE, BE A WieE , E AR
BB L2 HE N o SRR 1 S g Hh L Y e A O
HE, AN, Dk fsh i —sesg A B AR
B WANRERAIG, AT 3 2 WA e A i J
AR AR B ERA G R 2R

4 WLEE®

ASCHENT T L Western blotting & & A8 1l 4
F5E F-Bei) CETSA JriEARERRAE AR , %5 1%
X 251 ) 2 TR AR BB OGRS AR B A B HL
) %5 52 FIERIERE J1. Western blotting Al J4%
SR, SR ) S g A A A A R R
YEFBt, Ll Western blotting ¥l A4, KK
REAVR T 24 By M o 7 15 49 P R R0 X4 S8 1 4 A
B . [AE}, Western blotting #6:i0 AJ LI A ke 4
BT E R B MR I CETSA Ji i
R, i g . ANAAL PR . A AL
BN EVRGELE . AR SR BOT A,
R AT DA R AR il A PR i i B i, 0D S
A 2%

Western blotting E[1 12 4258 1R 20y A= i FH 4
G5, HRAEE AN RE A IER
P RUEMERAR, 55 MBS R . 5ok,
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WERWAB MR . K EASE EHEN
Yo IERRFE AR, TTIZ A PR R X 24
TRAE B, W osa R B PESE R . 31 B
FF Western blotting i CETSA ik HEE% &
B IRIE DB MR T, AE S R
bR, R, 38 U)F S T B T
FEE 140571 CETSA Jrik, SLBfE & A 4K
S e R B A ) X R N2 ) AR A
AT, %O A AT LUK 4 B AR
[ REAEAR L R AR AR R 1, 3k ] AR B2 48—
SEORAEEAR . Xf T — ey BRI 10 . KA Bl
HAH, HURREER AR S, HE TR
TR CETSA Jrik A IRl 12y ke
REAS FI R ALK AR S5 &, TE AN 32 25 ) g A
A RRAEIE R, IR R 2R AR S,
YO IR . BR T AR W R 2 G T
AR E AL, BT B UG CETSA JriEfE S
JSCAE )2 UL H AT ) TR S, AN S E
TRALEE RN SR A s R R
SH g LU Jk, AT —2 B
R BT E S SR CETSA ki sl
PriEdk o
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