Competition Experiments

 What are they?

* When would you use them?

imagination at work



Competition Experiments

Extend the affinity range that ITC can be used
« Submillimolar (10-?) to picomolar (10-1?)

¢ Save Proteln

» Extend the applications
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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.

kcal/mole of injectant
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Tight Binders
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Our Software
can ‘pull out’ the Kd
of the tight one



Weak Binders

imagination at work

Our software can pull the

Weak Kd out



Competition Experimental
Design

C =[cell]/K

D,app

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

Where K, 5 and K, are the affinity of the strong and weak
binders respectively and W is the concentration of the weak
binder
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Competition Experimental
Design

* Question 1- What will the effect be on K, .,
If the [weak inhibitor, W] that is premixed
with the protein is at Ky, ?

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

* Question 3-What concentration of [W],
relative to Ky, should | use to determine
Kps?
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Author DRW Bruce Turnbull

Application Note Example
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The Software
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Competition Experiments
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Competition Experiments

File Edit View Graph Data Math ITC Tools Format Window Help
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Competition Experiments
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Helpful ‘Experimental Design

Application Notes

MicroCal

Fragment Based Drug Discovery:
Studying low affinity ligands by ITC

Dlssectmg a ligand into smaller lragments can provlde a strategy for analyzing the role of

key i groups in a protei

lenges to these design isin

y, low affinity ligand frag-

ments that are able to occupy a receptor binding site slmulhneously, can often be linked
together to form high affinity inhibitors. More recently, fragments have been used as
starting points for ‘fragment growm lead optimization programs. One of the key chal-

tions. This ication review

Introduction

When two or more low affinity fragments can be ac-
commodated simultaneously in a receptor binding site
it is possible to connect them to form a ligand with an
affinity considerably higher than the sum of the com-
ponent parts (Figure 1). Once one half of a bivalent
ligand has bound to its receptor, there is a very high
local concentration of the second recognition element
in the vicinity of the binding site, thus increasing the
probability that the second interaction will take place.

nt — |+
o [ = )
D j Iowi'fmlly@

high affinity

o]

Application Review

Figure 1: Low affinity “fragments can be linked
together to form high affinity figands.

the K, of low affinity interac-
how ITC can be used to address this issue.

The “fragment-based" strategy for ligand design is now
well estabiished in the pharmaceutical industry, in par-
ticular in situations where high throughput screening of
existing compound libraries has failed to identify a suit-
able lead compound for a given target protein.  Typi-
cally, NMR and X-ray crystallographic based screen-
ing methods are employed to identify pairs of small
molecule *fragments” (<250 Da), and to provide struc-
tural data on their orientations in the receptor binding
site. However, additional information can be provided
by Isothermal Titration Calorimetry (ITC.)

ITC is a universally applicable, complementary method
that provides highly quantitative affinity data, as well
as mechanistic information about the specific, non-
covalent forces that are involved in the binding. This
technique directly measures the heat of interaction
without the need for immobilization, chemical modifica-
tion or assay design. Measurement of this heat en-
ables accurate determination of binding constants.
reaction stoichiometry, enthalpy and entropy. Select-
ing fragments that display the most favourable en-
thalpy changes can prove a useful strategy for maxi-
mising binding selectivity for the final ligands.

The ability to study low affinity interactions is central to
the fragment based approach to drug discovery. This
review describes a case study that uses ITC in a
straightforward manner for such an application
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GE Healthcare

Application note 28-9530-16 A4

Lobd-free interaction onalysis

Hit validation using Biacore™ and
MicroCal™ analysis
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