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Methods

® RF-MS/MS assay using recombinant CD73: Using [*°N].-AMP as a substrate, assay buffer
optimization was performed by Sanofi's team, to finally get a reaction buffer with 50mM Tris-HCI pH
7.4, 0.005% TX-100, and 1% DMSQO. Time course reaction was performed with different CD73 soluble
enzyme concentrations (from 0.03 to 0.1 nM). CD73 reaction was monitored by quantifying [*°>N].-ADO
converted from [1°N].-AMP. Optimized reactions were conducted in a 20pL in a 384-wells plate. V.,
and K,, were determined with 0.075nM of CD73. To evaluate inhibitory activity of compounds, testing
compounds were incubated with CD73 for 1h at room temperature before reaction was initiated by
adding substrate at 5uM final concentration. CD73 reactions were quenched after 8-10 min with 20uL
of 1.6uM ADO and 2% formic acid in water. Reaction mixture was then diluted 20-fold with water and
subjected to RF-MS/MS analysis.

High-throughput screening for CD73 inhibitors: A collection of 762,400 compounds was screened
using the multiplex approach illustrated in Figure 1. An automatized flow integrating a Multidrop Combi
(Thermo Scientific), an Agilent Bravo and a Beckman platform was established to process assay
plates in an HTS mode. CD73 reactions (40.3 pL) with different isotope-labeled AMPs ([*°N].-AMP,
[13C]0[*°N]s-AMP, [°H],-AMP, or [*3C]s-AMP) were carried out in separate 384-well assay plates
(Greiner Bio-One, cat. 781280). Each reaction solution is composed of 0.075nM recombinant CD73
and 10uM of isotope-labeled AMP in 50 mM Tris-HCI pH 7.4, 0.005% TX-100 and 1% DMSO. Each
384-well plate included 16 positive controls (reactions without compound) and 32 negative controls
(pre-quenched reactions). The mean of these controls was used to calculate the percent inhibition (%l)
of compounds. The primary screen was conducted at 10 uM compound.

Overview

® Multiplex assay is a good way to improve throughput in HTS context
® Combining of four conditions in one well allows to analyze 1536 samples in 384 well-plate

® This approach has been successfully applied in RapidFire-MS/MS to the identification of
CD73 inhibitors

® It allowed to screen more than 760,000 compounds, leading to 1775 hits, including 300 compounds
with 1C., In nanomolar range

Introduction

In high-throughput screening (HTS) of small molecules, multiplex assay could allow the combination of
four different 384-well plates in a single one plate, leading to the analysis of 1536 samples in the reading
time of only 384 wells. This approach was first imagined and developed in RapidFire-MS/MS (RF-
MS/MS) by Sanofi's team, and then used in a collaborative work between Sanofi and Evotec, aiming to
identify inhibitors of CD73 enzyme, which is involved in iImmunosuppressive mechanisms, impeding
antitumor immunity.

CD73 catalyzes conversion of adenosine monophosphate (AMP) to free phosphate and adenosine
(ADO), which will accumulate in the extracellular microenvironment, allowing tumors to escape from
Immunosurveillance (Fig. 1). This CD73 driven-reaction is a rate-limiting step in the ADO pathway;
therefore, CD73 is considered as a potential drug target. Although several pharmaceutical companies
and academic groups are actively exploring targeting this enzyme using antibody-based antagonists,
using small molecules to inhibit its catalytic activity is gaining interest from the drug discovery community
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achieved. After optimization of the assay buffer by Sanofi's team, only 0.075nM of CD73 enzyme
was needed, reaction was linear for up to ~15 min, and the K,, of AMP was determined to be 3.85 +
0.22 uM (Fig. 2).

The effectiveness of reaction quenching using 1% formic acid (final 0.05% after dilution with 20 vol-
umes of water) was confirmed by monitoring the amount of [*°N];-ADO for up to 12 h post quenching/
dilution in water. The level of [*°N];-ADO remained constant for up to 12 h, indicating CD73 reaction "
was completely stopped following acid quenching. The stability of the reaction product ADO in post- 0
quenching and dilution solution was evaluated by measuring [*°N]s-ADO throughout time. When assay O rer
plates were kept on the RF system for 24 h at RT, no loss of ADO was observed. The performance of
the multiplex assay format using [*°N]s-AMP, [3C],,[**N]s-AMP, [°H],-AMP, and [3C].-AMP was
evaluated by determining the IC., of AMPCP. Results showed excellent agreement with those
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obtained using a single-substrate assay, which are presented in Fig. 2. 100
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were further analyzed in 8- or 10-point compound dilution series with a dilution factor of semi-
logarithmic at a top concentration of 30 yM. Among all 762,400 compounds screened, 1775 hits
showed IC., < 30uM, and 300 hits have IC., < 1uM.

Figure 4: Primary screen results from CD73 HTS campaign performed at Evotec (with 566,400 compounds). This analysis was conducted at 10 uM of
compound. A threshold ( mean + 3SD) of 33.20 %I was determined, leading to an average hit rate of 1.02%.

Conclusions

In High-throughput screening, the capacity to analyze rapidly with a good accuracy is the main concern. In this way, 1536-well plates are a huge improvement compared to smaller format, such as 384-well plates,

but it requires compatible readout system. For readout system only compatible with 384-well plates (or smaller), multiplex assay could be a wonderful alternative to improve screening throughput. Here, we have pre-
sented this approach imagined by Sanofi's team at Cambridge (US), and then successfully applied to the identification of CD73 enzyme inhibitors. This enzyme represents an important drug target due to its crucial
role in the adenosine pathway in tumor cells. Practically, we have pooled four different reactions plates in a single one, using four different isotopic-labeled adenosine monophosphate (AMP) as CD73 substrate.

The reaction conducted to 4 different isotopic-labeled adenosine (ADO) products, which can be differentiated and quantified by RapidFire-MS/MS (RF-MS/MS). This multiplex assay has been developed and validated
by Sanofi and ourselves, and finally used for an HTS campaign among 762,400 compounds, leading to the identification of 1775 hits with IC,, <30 uM, including 300 compounds with an IC., in nanomolar range.

All together, these results confirm the capacity of this multiplex approach to enhance throughput for HTS campaign, but also the ability of our assay to catch promising compounds for CD73 inhibition.
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