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Background

 Cisplatin is platinum-based chemotherapy that forms adducts in DNA [1] ®m used for over 40 years m
Cisplatin resistance is major treatment limitation

« Biomarkers can predict outcomes, target personal treatments

 ldentifying more biomarkers can make Cisplatin chemotherapy and other treatments more
effective, and ultimately increase survival rates
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Research Questions

« Are genes GATA4, NR5A1, ZNF558, RNF8, FOXD2 potential biomarkers for Cisplatin treatment in
colon or lung cancer?

Blood Cell Data
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« Data will be used to interpret trends of sensitivity or 2
resistance in selected genes
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[6] Effect of cisplatin on gene expression of blood cells from the study Identification of Novel Protein Expression Changes following Cisplatin Treatment and Application in Combination Therapy by Stark, et al. (2017)



Hypotheses

Minimal or no research about how selected genes can affect lung and colon cancer Cisplatin treatments
 This research can provide potential new biomarkers

Colon

No studies on effects on

GATA4 Down colon cancer
NR5A1 No change No studies on effects on
colon cancer
“RNF8 expression is
RNF8 Up positively correlated
with Cisplatin [7]”
ZNF558 Down No studies on effects on
colon cancer
FOXD2 Up Upregulation of FOXD2-

AS was detected [8]”

Lung
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“GATA4 functions as an

GATA4 Down essential tumor
suppressor [9]

NR5A1 No change No studies on effects on
lung cancer
“‘RNF8 expression levels

RNF8 Up are markedly

increased [10]”

No studies on effects on
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lung cancer

Down
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» cDNA for cancer cells (Cisplatin & control) * 96 well plate
* Primer (for each gene) e Clear seal
« Master mix » Pipette & tips
» qPCR Step one plus machine
Plate map Amplification Plot
Each gene tested 3 times per cancer Output from gPCR machine
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Procedure

« Thawed cDNA for each cancer cell (Cisplatin & control) for each timestamp; timepoints included:
 Lung: 2, 6, 18 hour
« Colon: 3, 16, 24 hour

 Diluted cDNA (1ul) and water (39ul), 12.5ng/ul
« Added 9 pL into each well

» Combined Primer (19.3ul) and Master mix (193pl)
 Added 11pL into each well

« Tested each gene 3 times per cancer
» Placed 96-well tray in gqPCR machine for amplification & measurement
» To determine fold change, used AACT formula:

« [(CtMgp; — CtMyge) — (CtMgp; — CtMyge) = x] = 27* (% increase/decrease)
Cisplatin Control

* Analyzed patterns of expression
« Conducted t-test analysis to determine if results statistically significant

 Utilized prior data of gene expression in blood cells to interpret trends of sensitivity or resistance in
selected genes



Colon Cancer Data and Analysis
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[6] Effect of cisplatin on gene expression of blood cells from the study Identification of Novel Protein Expression Changes following Cisplatin Treatment and Application in Combination Therapy by Stark, et al. (2017)




Lung Cancer Data and Analysis
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Results and Conclusions

* The selected genes had varying levels of expression and statistical significance
« Comparing results to blood cell data identified more potential biomarkers in colon than lung cancer
* In colon cancer cell lines, ZNF558 and RNF8 are potential sensitivity biomarkers, and FOXD2 is a
potential resistance biomarker
« Patterns of expression aligned across all timepoints
» Potential patterns of sensitivity/resistance were observed in lung cancer cell lines across 2 timepoints
« FOXD2 and GATA4 aligned with potential Cisplatin resistance, and ZNF558 aligned with potential sensitivity

Colon: Lung:

i
caras  na e = GATA4 Potontial typothesie €
NR5A1 04566 x x A NR5A1 oot x
RNFS8  0.0249 “ Sensitive V pe e RNES

timepoints
Hypothesis x
incorrect

Hypothesis x
incorrect

Hypothesis
ZNF558 0.2716 x Sensitive « incorract

; Hypothesis
Resistant
FOXD2 0.2940 x V S

6h
0.0031 Potential
znesss o () roene

18h Potential
FOXD2 0.0082 O resistant

XXX XX

Partially supported
x by 2h & 18h O



Implications

» Cisplatin chemotherapy is less likely to be effective in patients with patterns that follow FOXD2 gene

expression
Other forms of treatment — e.g., radiation, other chemotherapies, surgery — may be more effective for these patients

« Cisplatin chemotherapy is more likely to be effective in patients with patterns that follow the ZNF558 or
RNF8 gene expression

« Comparing across various cancers allows for the observation of varying results/patterns

* Further investigate potential biomarkers identified in this research
« Evaluate how selected genes are expressed in other cancers
* Research effects of other cancer treatments on gene expression
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