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Abstract

BLM (Bloom syndrome protein) is an essential RECQ-family helicase involving DNA

Methods

] Fluorescence-based helicase assay development

replication and repair via homologous recombination repair pathways. Synthetic lethality Time Course for BLM (Km 106 uM)

study showed BLM as a promising target in a range of cancers with defects in the DNA 2 20 . e presentaTp
damage response. Unfortunately, selective small molecule inhibitors are still lacking. 5 o0 R T
We have established easy, cheap, fast and robust assays to measure duplex DNA unwinding EZZZSZ . .

and ATPase activity in a high-throughput fashion. The primary assay employs forster émoooo- ’

resonance energy transfer (FRET) methods utilised a labelled forked DNA with a fluorophore 0 20 40 60

. . . Helicase + ATP + Capture Strand Labelled Forked DNA Unquenched Fluorescence FI measured in 1536-well plate format Time (Min)
and a quencher. The assay carried out in a 1536-well plate format and provided robust and
good quality (Z prime = 0.85) for large-scale and high-throughput applications. J Luminescence-based helicase assay development

In this study, approximately 333,000 small molecules were screened to measure inhibition

Time Course for BLM (Km 100 uM)

of duplex DNA unwinding by a catalytically active BLM helicase domain. In addition, > 400000+ . o o
selected molecules are screened using a bioluminescent approach to validate their ATPase %200000_ ’

activity. The second assay employs firefly luciferase to detect ATP turnover. As a result, we ~ coe f .

observed 277 compounds have a dose-response profile against BLM, while 87 compounds hcsatiocion  PodceAOpandAT?  Dapeingremaiing TP Newh sihskedATP et recko 0! ——

showed a selective inhibition on BLM compared to another member helicase (RECQ1). Time

Hence, this paired fluorescence and bioluminescence methods are suitable for screening -l Fully Automated HTS Screening

against helicase family members.
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Scientific Background

 Overexpressed BLM cause hyper-recombination, thus promoting tumor growth and chemoresistance
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We tested reference inhibitor, ML216, has - .IIIIIIII
solubility 1 of 500 micromolar Hepes Buffer pH 7.5. SELECTIVE AGAINTS BLM ( B
COMPARED TO RECQ1 .
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unwinding and ATPase activity in a high-throughput fashion.
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GST-BLM 636-1298

2 Liter Expression GST-Trap Column SDS-PAGE profile PDB ID: 4CGZ

We discovered selective BLM inhibitors with good solubility and selective profile
compared to reference inhibitors.

* 58 milligrams of interested protein obtained from 2-liter expression . . . 1 en s . . . .
* DNA and ATP dependent activity was observed using both Fluorescence and Luminescence helicase assay We are co-crystalizing top inhibitors with BLM to establish a structure-activity

* An inhibition of unwinding and turnover ATP activity was shown by some references inhibitors relationship (SAR) with LDC’s medicinal chemistry department.




