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Mutual verification of two microcalorimetry techniques in protein-drug

interaction detection
Wu Meng?, Wang Kaihua?, Li Hong', Gao Daming?, Chen Ming*
(1.Shanghai Institute of Biochemistry and Cell Biology, CAS, Shanghai 200031, China)
Abstract: In recent years, the research on the interactions between biomolecules has attracted a lot
of attention in many fields such as the exploration of the molecular mechanisms. Phospho
glycerate kinase PGK1 (P1) is a glycolytic enzyme that can bind to the drug terazosin
hydrochloride (TZ) to release adenosine triphosphate and active the enzyme activity. In this case,
the affinity between P1 and TZ was quantitatively detected by Isothermal Titration Micro
calorimetry (ITC) and Micro Thermophoresis Technology (MST). The experimental results were
mutually verifiable. This case compares the two technologies with different aspects such as the
technical principles, the characteristics of detection, and the experimental conditions ,then
provides new ideas for the selection of the technologies for the detection of molecular interaction.
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AW 53T AHELAE TR NIR FEAML AT BL G 77K B8 o= A i o A B RS, JF HoX)
B AR s S AU R S R I R TR T AT 4 At B AR W AR G T 00 1 ELAR
WHREIDT %, A e . IEREXURAE . Rlve SR A VTS HOR, W E B SR, PR
PEZE ., BRI (K S R 3 3 B i 45 R AN il e ME B S22, Aok —Be ) 401 (R AH
AR EEV L RESEOR NI A, 4055 iR € il 2 4 (isothermal titration calorimetry,
ITC). 455 F34E (surface plasmon resonance SPR). A=#i5+14 (bio-layer interferometry,
BLI) A1 & #k 51 (micro scale thermophoresis, MST)Z5B], X #e4 AR A L bric SEiF#RAE
LA ENE (] PRI SRy a5, V2 R A T4 AH ELAE RS D 45
O A SCHRIRIE 254 4y 1 £h B2 e h e 125 (terazosin hydrochloride, TZ) 5 e H i BRI

(phosphoglycerate kinase PGK1, P1)Z [HlfFfEE M BAEH, TZ 454 PL g nlf2 it P1 Bl =ik
R MRS I, 50 B Ko ZETMUBE R0 M. AR R 2 ITC A MST P AR 73
BRI PL AN TZ (E5E G, RIS BISLE0 45 R HEA EXHNA % TR, R20T
A IR ISR AN TR FFAE BT AE X PRSI SRR S B AR s E AT T IR AR
2 MRLEE
2.1 TR EHE

SR E RV (ITC, A0S MicroCal PEAQ-ITC, By /R SCIHGNELA )

RS (MST, 5. Monolith NT.115, £ RBHE AR A F);

TR (LS. NanoDrop™ One, ZEER K IH/REHEH A7)

R R g vl PBS (10 X)) (HHME 7RG, £ CAEDD

+h R K- e (Terazosin hydrochloride, TZ) (4% >99.7%, Tocris Bioscience A #])

PGK1 EHGERIA RS KightiE, 4% >95%, 4> 7 & 45 KD), Nanodrop € & K E
4 1.5 mg/ml (30 pMol );

Tween-20 (#&f#>40.0%, Thermo Fisher SCIENTIFIC A7) :

Monolith™ RED-NHS — AR [ 28 ehric il & (MO-L011, ISR AR AR);

MST K&l ] B 4045 (MO-K022, #3BE R A TR A 7);

TR SRR % H A
2.2 KBTI
2.2.1 ITC &l


https://www.thermofisher.cn/order/catalog/product/85113

A5y A EAE IR — A AR O, ITC HoR ] SRl AE Y 7 A AR,
RS S AR P A RIGEAR A, M AEY T A RN ITC SR Th &2 J5 3,
ST R — N BC A A% R DR 52 SRR PP INNRE it e, BN SONEE AR, AR R I Ak 2
T3 ORFF A BORE S A1 25 LR BE AR ZAH ), AT 38 A 1 2R 1) A AR AR Y. g St
T o AR gt 45 2R A E AT IEE ), BHGEREGHRNEE, BInT43205E
FJ1(Kp)s A2 THER HL(N) R ) 2445 BAE

PBS i 2 1 X, 100 ml; HUEE 1 P17 200 pl; F/HL 23 mg TZ #% T 100 pl PBS
Geitl, TZ WA EE N 500 uMol/L, SEEGAAFR 40 pl. FrAFEM LA 17000 xg, &0 15 min
J& LAV

{R¥F ITC AU AEN 25°C, #5iH: 750 rpm. FREB—1AF 0.4 pl 4F, HAR 1954 2 ul,
FL 20 %, [HIRE 120 s. 0 l%s TZ € P1 AN TZ 5 PBS Szt AT 1l o
2.2.2 MST %3l

WL EBRE R RS FARE RS O R IR E S O R, B Soret MM Z I ik T
VWL TAEIR BERE N T P A AR A > TR BN . MST BORE T#Uksh Il R, Ei3%
TEAEY T F i O REERHERL, o Tz g sl 28 B i i R -9,

€ BRI ALY 1AM BAE R 5RES . SEIGIS, SR ZLANEOE & S s IS Tl B, JF
> AR R B, AR K B AT LD A A AT BTR FEAR FE DO,
IR E R AEBOCEATIT AT FTIFIN AT T 5 AR AR AR AL, A ad w58 Ot A A0 15 3]
ST EAE G B A 26 iR i (target) PRFFEDE R EE, 73— DA S BOGIFE i
(ligand) fSih FE MR i 5 target VR ) JG _EALASIN . 7EORHF target HI4RDE LR —EHITELL T,
SEBUR o8 ESNRAN WY O ) IR =0 kT 0 ) i A P D R A (1 Eo i Wi 17 S & 2 B
Koo

R EGHE(MO-L010) J7 ikt PL #EATZOEFRIL, A5 5] PL R 550 plo HX_EIRIER
5pul, A 0.05% Tween-20 ) PBS ZZiinBAiRE 2 20 pl J5 BRI, FEGIRESIEH . J5 48
i MST s B6 34175 & 0.05% Tween-20 (1) PBS 22 M o 58 il o

29451 TZ V524 ligand, A\ 1 mMol/L FFE PIAE LA RE 16 0, e Z&R1GAF Y 10 pl
{BR FEAR VR PR ligand YA 7R . #fE P1 ¥4 500 nM 1E target ¥, AHRIAFRIR N 2 &
& ligand W, TRA IS G RN B41E EALES: Excitation Power: 20%, MST Power:

40%, Temperature: 25.4C. H[FSLH 41 H 2 HIK.
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3.1 ITC JRE Rt
TZ i€ PL(K 1), TZ %€ PBS MISRIE VMG 57 5t (control) (/&1 2). Al ASAbBE B At
Analysis X /5 R SE B EAT HIU AL B S , One Set of Sites BRI A (] 3), 58 P1-TZ (25
FJ1HH Ko & N HEEEGER 1).
F®1 ITCMAEREME
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3 MAENEEEREME
3.2 MST WRER T
FAACES 3 ATk 44 Affinity Analysis software Xl iR4E B EAT A0 B, 1S BIFRUELLIG 2¢ Y61l
AFnorm([& 4)FFex G a5 & M2 (K 5), MR 21565 715 Ko 55 E.(R 2).
R2 MSTRASHEMEESR

target(M, fixed) ligand(M) Ko(M) Response Amplitude  S/N
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3.3 WiRE5RE

1 ITC Al MST S IRECAR S H L S8 R4 RBEAT LUAL, W3R 3 . #E ITC seiarh,
PR TR, EEMRFMTRTH, FITre K. MST BORII R fhis et Znp
WK SRR, Pl RER BB, (B0 b — AR i il AR, 1ZAnit i fEml e
St SLIA RA BT ARSEIGH, PL R AIEBANE PA RIS, thibsI NI& &4 0.05%
[ Tween-20 FJ A& MST U453 3= A1 /18058 B S Bl AR S 450 7, ITC A1 MST H50R SR FEAN[E],
ERE I 25 R AT A FLAGAE, HITC FHR A S 4R B, R SRt R Ak 58 2 1 sE I A ol
(A BRI St 5/ . RIS S P 22 B A — Bl 2 R s A S A L R, Rl
MST HARBEATRLN, [FIRERT MS 2R R BEE 4565 5 . Bk, S50 T AN R R R
R, AR B ARSI AIERERER . SRR DA R S SIZI T R A
HIMEART B

R3 ITC F1MST MXGRESHIEE

HRAFR ITC MST

S H SE AT SR AN AL SE AT SR AN £
S A5 R E VPN S VAL ¥4 G VAN
SIGHEE () 1 0.2-0.5

Ko JE [ (Mol)  102-10° 103-10°

FEAIRAS REaRTLd MEaRTLd

IS PBS PBS+0.05% tween20

FE & P1 30 umol/L, 200 pL P1 500 nmol/L, 180 uL




TZ 500 umol/L, 40 uL TZ 1 mmol/L, 20 puL

RBFERIL  LHRbed 9 hrid

et 7 FOCGEL BiEhtE . BAE
Ko(Mol) 15.30E-6 43.60E-6

Kol 2 &

FAT, 207 (A A A A e BRI EOR 232 ok eia st A0 ITC AT MST 7
B AR 3 kil PL-TZ i) &s-& Hap M 85 5] FONSAIE. AEPR S FIaM AR TR R &
Wgiry, R EEGRREIKEIERE . ITC HOR AT R Gl 2 8425 G #2 b i AR L,
AN E 456 BU(Ko)~ ONAGZE TR EL(N) 8 (AH)FIE(AS) S #4545 B0, Sy jie] B ¥ 7T
(73 5 R AH AR RN LR SR B 1 AR R SRR, AR TR T # R B i 45 5 HL Dhae - [l i)
KRN, MST BRI JUEA K K T 50451 1A AH ELAE F B HoR Y, i B8R 15 4p
HaE & T TGRS G ) 22 e S AR N SR A, £ 7 AH ELAE AR I s A s (1
o MST KILAE R EAR. BRI Al B2 PR i, VAR R My A= 731
REPERAE 5RO TR o 437 18 AR R A R B, gy 3 R THDN 2 F R R
RARAHESERE. BORK AR T AR AR, 2 eMRl AR m i &4
e S5 07 A ELRTE /103, Rkl R B B A B RHIE N A S A Sk BN S AL EY)
WATTH IR FE, AT S25 N RNZ T AT, 5 55 i ik R R I BRI T772:
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