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Colorectal Cancer

2" | eading cause of cancer related death in the
western world

*1in 20 people in the United States expected to have it
over course of lifetime

*Drug trials have low FDA approval rates (<5%)
*Genetically complex and diverse disease
*Age of bioinformatics

-"Omics” data sets constantly expanding:
transcriptomics, genomics, proteomics, epigenomics




Drosophila Based Approach

Over 90% of genes mutated in cancer have fly orthologs

Practical Advantages as Model Organism: History, Life Cycle, Maintenance, Genetic
Tools

Drug Discovery Pipeline

Fruit Fly Avatars of Human Patients




RPPA Cancer Model in Drosophila

Models 4 of the most frequently mutated genes in human colorectal cancer
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TP53 pathway Represented by: UAS-p53™
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Bangi, E., Murgia, C., Teague, A. et al. Functional exploration of colorectal cancer genomes using Drosophila. Nat Commun 7, 13615 (2016)




RPPA Cancer Model B

Credit:National Cancer Institute

Uses gene overactivation and
knockdown to simulate cancer driving

mutations in flies
Cancer expression is
Inducible

Tissue Specific




Human DNA
Repair Pathway

IDEA Grant Project
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Primary Question: How does reduced DNA

repair gene expression affect tumor cells?

DNA Damage Response essential for life o
DNA repair gene loss of function studied in RPPA o TN

-Multiple DNA repair pathways
-Apoptosis

Background
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Survival?
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Functional Changes @

3 measures used to examine tumors

1. Analysis of cancer relevant proteins

H3K9me3 (Senescence) '
2.  Tumor size quantification

3. Organismal lethality




Results — Summary

lution of Data Collected

Gene knock down in RPPA background
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Healthy Human DNA
DNA Repair Pathway

Single Double
Stranded Stranded
Break Break

o b
Meil/ATR D

ATRIP

o MRE11 Rad50
TopBpl NBS1
Claspin

Further signaling
-Cell cycle arrest
-Multiple DNA repair pathways
-Apoptosis




Results — Mel/ATR

DNA Damage Marker Tumor Size Survival
(Preliminary)

Tumor Size
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Conclusion: Decrease in activity of Mei/ATR might
preferentially harm/limit tumor cells via some
mechanism involving DNA Damage Detection

Mei/ATR




Healthy Human DNA

DNA Repair Pathway
Single Double
Stranded Stranded
Break Break

:
Grp/CHK1 : &

ATRIP
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Cell Cycle

TopBpl
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Mitosis

Further signaling
-Cell cycle arrest
-Multiple DNA repair pathways
-Apoptosis




Results — Grp/CHK1

DNA Damage Marker TG S Survival

All Cells with DNA Damage
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Conclusion: Decrease in activity of Grp/CHK1
enhances survival through some mechanism
involving DNA Damage




Discussion - Survival

*Decrease in DNA Repair Gene Expression = Increased Survival

Survival T T

(Preliminary)

Cell Death \/

(Apoptosis) Cell Death
(Natural) Senescence




Closing Remarks — Why is this
important?

. Actionable targets for anti-cancer
drugs

. Screening in unique backgrounds
. Better understanding of cancer

. Broader applications



Acknowledgements

Dr. James Lee — for funding the project & living costs over 15 weeks

- Helen Louise Lee Undergraduate Research Award

Dr. Erdem Bangi and members of the Bangi Lab for their continued
support and mentorship

Dr. Daniel Scott (University of Missouri — Kansas City) for an outstanding
IDEA grant recommendation letter and teaching style that furthered my
iInterest in molecular biology

Mike and Katherine Weaver, for making college possible



	Screen of DNA Repair Genes in Colorectal Cancer
	Colorectal Cancer
	Drosophila Based Approach
	RPPA Cancer Model in Drosophila
	RPPA Cancer Model
	IDEA Grant Project
	Functional Changes
	Results – Summary
	Slide Number 9
	Results – Mei/ATR
	Slide Number 11
	Results – Grp/CHK1
	Discussion - Survival
	Closing Remarks – Why is this important?
	Acknowledgements

