
Competition Experiments

• What are they?

• When would you use them?



Competition Experiments

Extend the affinity range that ITC can be used 

• Submillimolar (10-2) to picomolar (10-12)

• Save Protein

• Extend the applications



Competition Experiments

• High C Experiment

• Poor affinity estimates
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Competition Experiments

• Each injection 
results in some of 
the ligand binding 
and some 
remaining free- This 
is a good 
experiment.
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Tight Binders

Protein

Tight Ligand

Competitor

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2

-16

-14

-12

-10

-8

-6

-4

-2

0

Molar Ratio

k
c
a
l/
m

o
le

 o
f 
in

je
c
ta

n
t

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2

-16

-14

-12

-10

-8

-6

-4

-2

0

Molar Ratio

k
c
a
l/
m

o
le

 o
f 
in

je
c
ta

n
t Our Software

can ‘pull out’ the Kd

of the tight one 



Weak Binders
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Competition Experimental 
Design

C = [cell]/KD,app

KD,app= (1/KD,S)/(1+1/KD,W[W])

Where KD,S and KD,W are the affinity of the strong and weak 

binders respectively and W is the concentration of the weak 

binder 



Competition Experimental 
Design

• Question 1- What will the effect be on KD,app 

if the [weak inhibitor, W] that is premixed 
with the protein is at KD,W ?

• Question 2- What effect will it have on the C 
value?

• Question 3-What concentration of [W], 
relative to KD, should I use to determine 
KD,S?



Application Note Example

10 mM CTB

110 mM

0 or 25 mM

Author DR W  Bruce Turnbull



The Software



Competition Experiments

Competitive Binding



Competition Experiments

Competitor’s

Parameters



Competition Experiments



Helpful ‘Experimental Design’ 
Application Notes


