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Introduction

• Heat shock protein 27 (HSP27) regulates cellular processes in response to 
stress, including the presence of chemotherapy drugs.1 HSP27 affects the 
HIPPO pathway by suppressing the pathway’s phosphorylation 
cascade.1

• Malfunction of this cascade has been linked to the development of 
cancer and chemotherapy resistance,1,2 as the HIPPO pathway plays a 
key role in cell proliferation and tumor suppression. It consists of 
serine/threonine kinase cascades including MST1/2, LATS1/2 and YAP 
and TAZ.3

• FAT4 is a transmembrane protein receptor that plays a role in the
regulation of YAP and possibly the HIPPO signaling pathway.4

• In our group’s previous work HSP27 mRNA was downregulated by the 
chemotherapy drug doxorubicin which could also disrupt the HIPPO 
signaling.

Purpose and Hypothesis

• To detect and quantify the relative changes in gene expression of HIPPO 
pathway members with the chemotherapeutic drug doxorubicin using 
an in vitro cancer cell culture.

• FAT4 and HIPPO pathway members mRNA expression are hypothesized 
to increase in drug treated samples compared to controlled samples.

Method
• In vitro Hela cells in cell culture were selected as a model and 

were maintained under standard conditions
• Procedures
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Thermo-Fisher
Scientific
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*RT-qPCR reaction conditions: 37°C for 20 minutes, 95°C for 10 
minutes, 40 cycles of 95°C for 10 seconds, 60°C for 30 seconds, 72°C 
for 30 seconds, followed by a melt curve analysis using a total RT-
qPCR reaction volume of 20 μL6,7

** Internal control
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Results
• Quality of RNA: A260/A280 ratio >1.8 in all samples

• MST2 and LATS1/2 mRNA were not detected.

Melt-Curve Analysis for SYBR reactions

    FAT4              MST1               YAP             TAZ

Relative mRNA Quantitation between doxorubicin- and 
vehicle-treated cells (using GAPDH as internal control), 
Average RQ ± RQ SEM, n=3, duplicates

Discussion and Conclusion
• Not all HIPPO pathway members’ mRNA were detected with our methods.
• mRNA expression of FAT4 and MST1 both increased, FAT4 with a variance of 0% 

and MST1 120% ± 29%. 
• The increase in FAT4 mRNA expression in the presence of doxorubicin supports 

our hypothesis. Increased levels of FAT4 mRNA expression will result in the 
phosphorylation of YAP and TAZ, ultimately resulting in a decrease in gene 
expression and cell division.

• To fully comprehend these varying results, further research needs to be 
completed.
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Target Genes Forward PCR Primers Reverse PCR Primers Ref.

GAPDH** AATGCATCCTGCACCACCAA GTAGCCATATTCATTGTCATA 9

FAT4 CAATAGCTCAGATCCTTTCCT AACAGTGGCAAAGCTACACCT 10

MST 1 GAACACAGACCTGTGGATTG CGCCTTGATATCTCGGTGTA 10

YAP CCCCAAAACGGACAAAGAG TAGTATCACCTGTATCCATCTC 10

TAZ GGTGCTACAGTGTCCCCACAA TTTCTCCTGTATCCATCTCATCCA 10

FAT4 MST1 YAP TAZ

177.50% ± 0% 120% ± 29% 80.20% ± 24% 88.55% ± 51%
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