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Abstract

WRN is a RecQ DNA helicase that is a lethal target for cancer cells with
microsatellite instability (MSI), a mutation that results in impaired mismatch
repair. MSI cells that are depleted of WRN undergo cell cycle arrest and/or
apoptosis due to DNA double-strand breaks. Previous iPOND experiments
conducted by the Brown Lab found multiple proteins were recruited to the
replication fork following WRN depletion in cells. This project chose to
knockout one of the recruited proteins, referred to as geneX, in the human
colon cancer cell line RKO. This was done via the CRISPR-Cas9
mechanism. We hoped to observe a synergistic effect between WRN and
GeneX in cancer cell death as measured by flow cytometry. The results
found that the knockout of solely GeneX in RKO cells results in cell death.
We also did not observe a synergistic effect between WRN and geneX
suggesting that geneX itself is a lethal target for RKO cells. These findings
support the development of therapeutic agents that target specific genes in
MSI cells.

Introduction

Methodology

Initial Steps:

» sgRNA were designed
using benchling

* the sense and antisense
oligo of the sgRNA were
annealed in a PCR tube

* LRG 2.1T plasmid was
digested using BsmBI and
the digested plasmid was
run on a gel.

» the sgRNA oligo was
ligated to the digested
LRG 2.1T vector.
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Colorectal is the third most common cancer diagnosed in the United
States. It is also the third leading cause of cancer-related deaths in men
and in women. Colorectal cancer has a 5-year survival rate of 65.1%
and 151,030 adults in the United States are estimated to be diagnosed
with colorectal cancer this year [1]. Current treatments for colorectal
cancer includes surgery, chemotherapy, and radiation. However, these
therapeutics are limited in preventing the progression of the disease and
attacks both cancerous and healthy cells. Thus, more targeted
therapeutics are needed. Advances in human genome studies have
found that gene alterations are key in the treatment of cancer.

One such gene alteration that has proved to be lethal for cancer cells is
the depletion of WRN. WRN depletion creates double stranded breaks
in MSI cells as TA-dinucleotide repeats undergo large-scale expansions
as they are highly unstable in MSI cells. These expanded TA repeats
create non-B DNA secondary structures such as G quadraplexes,
cruciform, triplexes, and tetraplexes. Formation of these structures stall
the replication forks which in turn activates the ATR checkpoint kinase.
These non-B DNA secondary structures require unwinding by the WRN
helicase. When MSI cells are depleted of WRN, the TA repeats are
vulnerable to cleavage by the MUS81 nuclease which leads to massive
chromosome shattering [2].
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Figure 1: overview of CRISPR
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» colonies were picked from the plates and grown overnight

* minipreps were then conducted on the colonies in order to isolate the plasmid
DNA

» isolated plasmids were sent for Sanger Sequence verification of the correct
SgRNA insert.

Figure 4: overview of the transformation and plating process
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Figure 5: overview of the lentiviral transduction process

Flow Cytometry
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Figure 6: overview of flow cytometry
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Figure 7: bar graphs depicting the results from the flow cytometry
experiment

Conclusions

» the percentage of GFP fluorescent cells decreased in both the
shNTC samples (where WRN was expressed) and the
shWRN3 samples (where WRN was silenced).

« the percentage of GFP fluorescent cells also decreased in
both the DOX+ (WRN is silenced) and DOX- (WRN is
expressed) samples.

« the data does not support a synergistic relationship between
WRN and geneX in RKO cell death as cell death still occurred
when WRN was expressed

« the data indicates that geneX is a lethal target in RKO cells
itself.

Future Directions

* Determine the mechanisms by which geneX knockout leads to
death in RKO cells via immunofluorescence analysis

* Preform geneX knockout on microsatellite stable cells

* Apply results to a clinical setting via geneX inhibitors in mice
models
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