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PEAQ-ITC
MicroCal ITC

ITC
ΔH

ΔS

HIV-1

Freire, “Do enthalpy & entropy distinguish first in class

from best in class?”, Drug Discovery Today 2008, 13

(19-20), 869-874.

Ladbury, Klebe, & Freire, “Adding calorimetric data to

decision making in lead discovery: a hot tip”, Nature

Reviews Drug Discovery 2010, 9 (1), 23-27.

: 

SPR, ELISA 

MicroCal ITC
-

 www.malvernpanalytical.com 

•  / KA, KD
•   n
•   ΔH, ΔG, TΔS
•  
•  
•  
•  
•  
•  ……
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HIV-protease inhibitors

2nd Generation Statins

12 years
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: ITC marker ( H3K4me3,
H3C4me3 H3G4 ) TAF3 PHD marker (
n 1 marker H3K4me3 TAF3 PHD marker H3G4

~ 1000 H3K4me3 TAF3 PHD marker

DNA
(Double Strand Break, DSB) DSB

DSB p53
1(p53-binding protein I, 53BP1)

53BP1 DNA
H4K20me2
DSB H4K20me2

H4 85%
53BP1

DSB
H4K20me2

TIRR 53BP1
PEAQ-ITC

~0.78μM

H4K20me2
53BP1 TTD (~19.8μM)

pull-down TIRR
H4K20me2 53BP1 TTD

53BP1 TTD TIRR
53BP1

53BP1 DSB Tudor
Tandem Tudor Domain, TTD
H4K20me2

TIRR (Tudor Interacting Repair
Regulator 53BP1 TTD

TIRR-53BPI
53BP1

NATURE COMMUNICATIONS | (2018)9:2689 | DOI: 10.1038/s41467-018-5174-9|www.nature.com/naturecommunications

Kamps, Huang, Poater, Pieters, Dong, Min, Sherman, Beuming, Bickelhaupt, & Li, “Chemical basis for the recognition
of trimethyllysine by epigenetic reader proteins”, Nature Communications 2015, 6, 8911.
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RNA/
Riboswitch – 

Riboswitch RNA (non-coding RNA, ncRNAs)  
Riboswitch

TPP Riboswitch TPP ITC
T7 TPP Riboswitch RNA
Sparse matrix RNA/ ITC TPP Riboswitch
TPP 0.58, Fully Competent

RNA
RNA

www.malvernpanalytical.com webinar

E.Coli TPP Riboswitch  TPP(Thiamine pyrophosphate )



Enzyme Kinetics

/

(Time course) / (PP1-γ)

ITC (PNPP-PP1-γ)
ITC KM = 1.2 ± 0.2 mM

kcat = 0.6 ± 0.1s-1  Vmax = 0.43 mM min-1

KM = 0.9 ± 0.2 mM
kcat = 0.5 ± 0.1 s-1  Vmax = 0.39 mM min-1

 ITC 

ITC

(ITC)
(Michaelis-Menten)

MicroCal ITC

pH
ITC

ITC

(DP)
ITC
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ITC GLU

Presented by M. Ramarao (Pfizer), at the 2007 Current Trends in Microcalorimetry Conference.

GLU Compound 3 9 μM

ITC Compound 3 GLU (FP)

11

Microcal PEAQ-ITC

α2 4
GLU IC50 ITC 3

3

Compound N KD
(µM)

ΔH
(kcal mol-1)

ΔS
(cal mol-1 K-1)

ΔG
(kcal mol-1)

GLU IC50
µM

Compound 3

Compound 4

Pyrrolidine -1

Pyrrophenone

-

1

1

1

-

0.38

0.29

0.15

-

-8

-22

-14

-

2.7

-44

-16

-

-8.9

-9.2

-9.4

9*

0.35

0.52

0.13



Microcal PEAQ-ITC
Microcal

MICROCAL PEAQ ITC

Microcal PEAQ-ITC

(FPA)

ITC

•  PEAQ ITC
•  (FPA)
•  
•  
•  
•  
•  280 μl
•  40 µl
•  0.15 ncal/s (0.63 nw) 
•  8
•  (Hastelloy)
•  2-80ºC
•  ( )
    ( 5,967,659)
•  1500rpm

•  
-   
-   
-   (offset) 
-   
-   

    (Sequential Binding)
     ( )SIM
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Microcal PEAQ-ITC

Microcal PEAQ-ITC

•  One Set of Sites
   
•  Two Sets of Sites
   
•  Dissociation
•  Sequential Binding Sites
   
•  Competiton: 
•  One Set of Sites – SIM
•  Enzyme Kinetics – MIM
   
•  Enzyme Kinetics – SIM
   



MicroCal PEAQ-ITC Automated

Microcal PEAQ-ITC Automated Microcal PEAQ-ITC
MicroCal PEAQ-ITC Automated

•  96
•  
•  
•  
•  
•  
•  384
-  
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MicroCal PEAQ-ITC

MICROCAL ITC

•  
•  
•  
•  
•  10 μg *
•   (KD) (10-2 10-9 M)
•  (10-9 10-12 M)
•  
•  
•  
•  280μL
•  8
•  1500rpm
* 
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Zetasizer Advance

PEAQ-ITC
Microcal PEAQ-ITC

( ) 
(

(Long-
termstability) 

( pH ) 
 (PEAQ-DSC) 

 ( Tm Tonset
ΔH ΔCp )

(HOS) 
PEAQ-DSC

UV
(Light Scattering, LS)

(Dynamic Light Scattering, DLS)

Zetasizer Advance
NIBS Adaptive Correlation
( M3-PALS MADLS(
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25   5

100-240 V 

50/60 Hz

70 W

43*46*38 cm (13.6 kg)

100-240 V 

50/60 Hz

70 W

63*77*35 cm (91 kg)

ΔH, ΔS ΔG

10-2 M ~ 10-12 M

3  ( )

0.15 ncal/s(0.63 nW)

2-80

8

(Hastelloy)

200 μl

280 μl

40 μl

< 1 % @2 μl

< 6 

0-1500 rpm

( 8 ) 8-12

/ /

/ / /

8

(KM, Ki, kcat )

2 ( )

/Final Figure/ /

PEAQ-ITC

 

PEAQ-ITC PEAQ-ITC Automated

( (

A D

10-2 M ~ 10-12 M

0-1500 rpm

(KM, Ki, kcat )

/Final Figure/ /

KA, KD, (N) [Syr]
[Cell]
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