Werner syndrome helicase is a selective vulnerability of microsatellite
instability-high tumour cells
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INTRODUCTION

CRISPR depletion experiments confirm the dependency of MSI-H but
not MSS CRC cell lines on WRN

WRN helicase

Mismatch repair (MMR) deficiency causes microsatellite instability
(MSI) in sporadic and hereditary cancer

• LOF mutations cause Werner Syndrome

15yr

WRN depletion causes DNA damage in interphase MSI-H cells

The dependency of MSI-H cells on WRN is not readily alleviated upon
restoration of MMR gene products

46yr

– Autosomal recessive adult progeria
– Mean age of death 54 years (vascular
disease, cancer)

Repairs DNA
replication errors

– Genome instability syndrome

Defective MMR (dMMR) & cancer:
•

Cancer predisposition (Lynch syndrome)

•

Sporadic colorectal, endometrial and
gastric cancer

•

Silencing of MLH1 and loss-of-function
mutations in MMR proteins

• RecQ helicase family member
– Genome “caretaker” function (DNA
replication, DSB repair, telomere
maintenance)
– Unique exonuclease domain in family

Immunofluorescence analysis after WRN depletion by siRNA
Hickson 2003 Nature Reviews Cancer

•

Hypermutator phenotype

•

~50% of patients respond to anti PD-1/
CTLA-4 immunotherapy

WRN loss causes chromosome breaks in MSI-H cells
siRNA depletion of WRN in HCT 116 cells harboring copies of chromosome 2 or
chromosomes 3 and 5

WRN is a selective vulnerability of MSI-H colorectal cancer (CRC) and
endometrial cancer cell lines

The interaction between MMR genes and WRN may not be hard-wired and
direct.
Microsatellite instability (MSI) is a mutational signature resulting from defective MMR

MSI/dMMR scored
clinically by PCR, NGS
or IHC assays

SUMMARY

MSI-High detected in
colorectal (15%),
endometrial (28%),
gastric (22%) cancer

1-by-1 sgRNA depletion assays using GFP+ as a readout at day 14

Can MSI-H/dMMR be
exploited in cancer?

WRN helicase function but not its exonuclease activity is required
for the survival of MSI-H cancer cells

RESULTS
Functional genomics indicates WRN as a dependency of MSI-H cells

Chromatin bridges and micronuclei in MSI-H cells after WRN loss

MSS/MSI status from Medico et al. Nat.
Comms. 2017 and in-house data

v
Transgene expression

Effect of WRN helicase depletion by shRNA across cell lines based on functional
genomic dataset from Project DRIVE (McDonald III et al., Cell 2017)

siRNA transfection followed by cell viability assays

RNAi viability assays in monoclonal cell lines stably expressing transgenic WRNFLAG variants that are siRNA-resistant

gH2AX
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siRNA

Fisher‘s exact test
p=4.91*10-8

Mitotic chromosome spread analysis after WRN depletion by siRNA

Pharmacological inhibition of WRN helicase function might
represent an opportunity to develop a novel targeted therapy
for MSI-H cancers.

Immunofluorescence analysis after WRN depletion by siRNA
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Open questions: mechanistic basis for MSI/dMMR-WRN link,
relevance in patients?

