EPlgeneous™

=cisbio

/
Methyltransferase Assay C' ASSAYS
ELRIG Drug Discovery Meeting |
04th September 2013 Olivier De Crescenzo

Scientific Consultant
odecrescenzo@cisbio.com

www.htrf.com



A /’-"C/Sblo

EPIgeneous™ Methyltransferase Assay
An adaptable assay for substrates, enzymes, inhibitors and SAM concentrations

o Assay principle

- Competition assay
- The methyltransferase activity is assessed through SAM to SAH conversion.
- A direct measurement of SAH is done with an anti SAH antibody.

337
SAM SAH il " FRET
‘- ; 665 nm NO FRET
620 nm 7, {i: o nd
e \ SAH-d2 \ |
I ID ey ——— m ' — ) >
Anti SAH G o
’ cryptate C
Enzyme SAH

17
September EPIgeneous™ Methyltransferase Assay 2
2013


Présentateur
Commentaires de présentation
The assay consists of an enzymatic and detection step. The methyltransferase activity is assessed by measuring the conversion of SAM (S-5’adenosyl-L-methionine) to SAH. 

In order to directly measure SAH release, an anti SAH antibody labeled with terbium cryptate and a SAH-d2 tracer are used. The SAH released by the enzymatic reaction competes with the SAH-d2 labeled leading to a decrease of the HTRF signal.
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EPlgeneous™ Methyltransferase Assay

An adaptable methyltransferase assay

o Assay principle
- Based on HTRF® Technology
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The assay consists of an enzymatic and detection step. The methyltransferase activity is assessed by measuring the conversion of SAM (S-5’adenosyl-L-methionine) to SAH. 
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EPlgeneous™ Methyltransferase Assay
HTRF principle

Spectral selectivity + Temporal selectivity
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EPIgeneous™ Methyltransferase assay
A large set of validated enzymes and substrates

EPIgeneous™ MethylTransferase assay Methyltransferases Substrates

Enzyme titrations
120 G9a, EZH2 complex, H3 (1-21) or (1-50)
1 DOTLL / Nucleosome SET7/9 peptide
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COMT / Dopamine
DNMT1 DNA (poly(dI-dC))

12 11 10 9 8 7 -6 -5 hN7, WNV, NSP14, S
[Enzyme] logM NSP10-16

o Assay validated with 13 different enzymes on 7 different substrate types:

<1004 o

N 80- —— EZH2 complex / H3 peptide PRMT1 H4 (1-25) peptide
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- H3 peptide - DNA
- H4 peptide - RNA
- Oligonucleosome - Dopamine
- P53
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Commentaires de présentation
This graph demonstrates 7 enzyme titrations and their corresponding substrate used in the assay.  As you can see, with the increase in enzyme concentrations, we observed an increase in enzymatic activity with this assay.  We have validated this kit with 13 of the most studied methyltransferases and have demonstrated the use of 7 different substrates making this a truly universal assay (remember that these enzyme work with a variety of different substrates like histone, but also non histone ones).  This is shown in the chart on the right. 
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EPlgeneous™ Methyltransferase Assay
DOTLL optimization

1. DOTIL titration

24,000 Detection of DOTIL specific activity and
] identification of optimal enzyme concentration.
= 20,000 - . :
] - ‘ﬁ Human recombinant DOTIL was serially diluted to the
16,000+ — indicated concentrations and the assay carried out with
- | 10ng/ul (= 77 nM) oligonucleosome as substrate and 2
12,0004~ EC50= 0.4 nM :
g . N pM SAM for 2 h at 30°C. The negative controls (no
0004
. 8, T o SAM + Nuceosome . SAM or no nuc_leuscm'fe]_- show the measurement of the
E 4,000 ——— SAM alone enzymatic specific activity.
=
. Mucl I
O _.,_ - E?m s C,.ne : : A DOTIL concentration of 4.5 nM (EC80) was selected
-14 -12 -10 -8 -6 for further experiments. This concentration lead to 10%
log [Enzyme] M conversion of SAM into SAH
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EPIgeneous™ Methyltransferase Assay
DOTLL optimization

2. Oligonucleosome and SAM titrations

20,000 -~ Determination of optimal substrate and SAM
concentrations.

1
()

16,000 -

665/620)

Oligonucleosomewastitrated with several concentrations
of SAM. DOTIL is used at 4.5 nM and incubated with

12,000 -
SAM and substrate 2h at 30°C.

SAM 4 pM
80004 —— saAM 2 pM
—— SAM 1pM
d —— SAMO.5pM

0.5uM of SAM, a concentration below reported Km of
0.67uM (1), is selected for subsequent experiments. For
oligonucleosome, 77 nM (EC80) is selected for further
i g™ w0®  10* 107 10* tests.

[Oligoudeosoma] logh

HTRF Ratio (
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EPlgeneous™ Methyltransferase Assay

DOTLL optimization

3. Inhibitor titration

-~ SGC0946 —— BIX01294
== SGC0946 wio enzyme —— BIX01254 w/o enzyme

16,000

12,0007

8.000] ICsy= 0.01n M

e

ﬂﬂ' 4 12 10 8 -6 -4 -2

HTRF Ratio (665/620)

EPIgeneous™ methyltransferase assay validated by
measuring activity of SGC0946 inhibitor.
This assay was performed using 0.5 pM SAM (EC40),
77nM oligonucleosome (EC80) and 4.5 nM DOTIL
(EC80). The enzymatic reaction was stopped with the
detection reagents after a 2h incubation at 30°C.

» IC50 of 5GC0946 is in good apreement with the
literature (2).

» As expected, BIX01294 which is a G9% selective

inhibitor does not inhibit DOTIL.
[Inhibitor] (logM) = Controls of inhibitors without enzyme show that they
do not affect the detection reagents.
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EPIgeneous™ Methyltransferase Assay
DOTLL optimization

4. 7’ factor
14,000 SGC0946 @ 10nM Assay robustness demonstrated through Z' factor
s B B o ng determination.
E b 1 l" e l . .-.ﬂ'.- This assay was performed using 0.5 uM SAM (EC40),
g 10000 770M oligonucleosome (ECS0) and 4.5 nM DOTIL
g 8000y il (EC80).
EIIII-— SB=28
. . * » . . .
4000 & . -Iﬁ_p e, sgnge % "% The E. factor was obtained with biological balanced
1 il conditionsand underlinesthe robustnessoftheassayand
its suitability for HTS in biological relevant conditions.
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EPIgeneous™ Methyltransferase Assay

An adaptable assay for substrates, enzymes, inhibitors and SAM concentrations
o Validated for 13 methyltransferases

» Validated on 7 substrates (peptides, core histones and nucleosomes, DNA, RNA,
small molecules and proteins such as p53)

Compatible with a wide range of SAM concentrations (0.4 — 200 uM)

Work in balanced biological conditions with a robust assay (Z' = 0.57 — 0.78 @ ECg,
enzyme, SAM & substrate)

Direct detection eliminates the need for coupling steps and reduces false positives

No need for site specific or modification specific antibodies reducing additional
assay development cost and time
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Substrates: peptides, core histones and nucleosomes, DNA, RNA, small molecules and proteins such as p53)
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