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DNA repair

DNA repair is a collection of processes by which a cell identifies and corrects damage to the DNA
molecules that encode its genome. In human cells, both normal metabolic activities and
environmental factors such as radiation can cause DNA damage, resulting in as many as 1 million
individual molecular lesions per cell per day.

Many of these lesions cause structural damage to the DNA molecule and can alter or eliminate the
cell's ability to transcribe the gene that the affected DNA encodes. Other lesions induce potentially
harmful mutations in the cell's genome, which affect the survival of its daughter cells after it
undergoes mitosis. As a consequence, the DNA repair process is constantly active as it responds to
damage in the DNA structure. When normal repair processes fail, and when cellular apoptosis does
not occur, irreparable DNA damage may occur, including double-strand breaks and DNA crosslinkages
(interstrand crosslinks or ICLs).

This can eventually lead to malignant tumors, or cancer as per the two hit hypothesis.

Efficient DNA repair in response to standard chemo and radiation therapies often contribute to GBM
therapy resistance. Understanding the mechanisms of therapy resistance and identifying the drugs
that enhance the therapeutic efficacy of standard therapies may extend the survival of GBM patients.
In this study, we investigated the role of KDM1A/LSD1 in DNA double strand break (DSB) repair and
combination of KDM1A inhibitor and TMZ in vitro and in vivo using patient derived GSCs.

Methods: Brain-bioavailability of the KDM1A inhibitor (NCD38) was established using LS-MS/MS. Effect
of combination of KDM1A knockdown or inhibition with TMZ was studied using cell viability and self-
renewal assays. Mechanistic studies were conducted using CUT&Tag-seq, RNA-seq, RT-qPCR, Western
blot, HR and NHEJ reporter, immunofluorescence, and comet assays. Orthotopic murine models were
used to study efficacy in vivo.

TCGA analysis showed KDM1A is highly expressed in TMZ treated GBM patients. Knockdown or
knockout or inhibition of KDM1A enhanced TMZ efficacy in reducing the viability and selfrenewal of
GSCs. Pharmacokinetic studies established that NCD38 readily crosses the BBB. CUT&Tag-seq studies
showed that KDM1A is enriched at the promoters of DNA repair genes and RNA-seq studies confirmed
that KDM1A inhibition reduced their expression. Knockdown or inhibition of KDM1A attenuated HR and
NHEJ-mediated DNA repair capacity and enhanced TMZ mediated DNA damage. Combination of
KDM1A knockdown or inhibition and TMZ treatment significantly enhanced survival of tumor bearing
mice.

The results provide evidence that KDM1A inhibition sensitizes GBM to TMZ via attenuation of DNA DSB
repair pathways 1).
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