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● Null Hypothesis: There is no statistically significant evidence
that gene expression levels for C-Elegans are inhibited from
exposure to HFPO-DA.
● The gene expression for the gene was assessed using qRT-PCR.
● Heat map and delta-delta ct calculations reveal major
correlation between HPFO-DA exposure and tba-1 gene
expression in c.elegans.

Abstract - Pranav

Methodology - Pranav
C.Elegans care: Prepare C.elegans on NG2
medium and being fed E.coli strain OP50.

Control Group:C. elegans
were fed E. coli'

-

The project was conducted within the confinement of our
homes over a period of four weeks. During those four weeks,
fellow group members used various simulations and data
analysis software available through the internet to simulate a
“lab experience” due to the limits brought on by COVID-19.
Through the use of qrt-PCR, delta delta CT calculations, as well
as simulations on the National Center for Biotechnology
Information, we were able to conclude that there was a drastic
effect of the HPFO-DA chemical on gene expression, as shown
by our findings.

Introduction
Introduction - Juwairia

Hypothesis
❏ There is a significant difference in expression levels of tba-1
between the control group and the group of C. elegans
incubated with HPFO-DA
❏ The target genes are expressed differently after exposure to
HFPO-DA.
HFPO-DA
❏ HPFO-DA is an industrial replacement for PFAS and PFOS ¹.
Similar to PFAS and PFOS, HPFO-DA is resistant to biotic and
abiotic degradation ¹.
❏ Due to the widespread use of HPFO-DA in manufacturing, this
chemical compound tends to accumulate in the environment
².
❏ HPFO-DA is found in various products such as food-packaging,
non-stick coatings, paint, and fire-fighting foam ².
❏ Previous studies show that exposure to per- and
polyfluoroalkyl substances can result in chronic toxicity in
other species like the Sprague-Dawley rat ³.
Genes
❏ Target Genes: Hsp70, nhr-49, prx-11, lmd-3, and gst-4
❏ Housekeeping Genes: Genes sir-2.1 and daf-16 will be used as a
control group
Why C. elegans?
❏ About 35% of C. elegans genes have human homologs ⁴
❏ C. elegans have short lifespans and live about 12-18 days
under stable conditions ⁵
❏ Fully sequenced genome
❏ Reproduce quickly and in large amounts
❏ Previous studies show that C. elegans genes have significantly
different expression patterns between groups when incubated
with HPFO-DA⁶.
Significance
❏ Understanding the effects of HFPO-DA exposure levels on
gene-expression related to stress and biological aging under
controlled conditions will set up baseline information for
future stress experiments, and eventually, give direction to
research relevant to the effects of toxicants like HPFO-DA as
an environmental stressor.

Control Group:C. elegans
were not exposed to
HFPO-DA

Experimental group: C.
elegans were fed E. coli
soaked in 280ng/L
concentration of Gen X

Results - Atharv

Discussion/Conclusion - Atharv

❏ Our results were statistically significant.
❏ Chose TBA-1 gene as housekeeping gene
❏ significant fold-change difference between treatment
(exposure to HFPO-DA) and control.
❏ Hsp-70, nhr-49, prx-11, lmd-3 and gst,4 were chosen as
target genes since their treatment and control
fold-change difference is significantly different.
❏ Calculated fold change using the Delta Delta Ct
technique.
❏ Figure 1: Target and Housekeeping Genes

Since our P-Value was less than 0.05, it proves that
our results were statistically significant. In other
words, HFPO-DA does have a significant negative
effect on gene expression in C-Elegans
roundworms.

Study Limitations - Juwairia

Experimental group: C.
elegans were exposed to
HPFO-DA
Control Group:C. elegans were fed E. coli'

❏ Since the commercial development of HPFO-DA
only began in 2009 ², there is little prior research
done on this and several long-term effects on the
environment and the human body are still
relatively unknown

RNA Extraction: Place pellet in suspension
with buffer spray and measure concentration.

qRT-PCR: Used 10μ iTaq™ Universal SYBR
Green reaction mix for 20μ reaction
Gst-4 Primer sequence (5’ to 3’)
Forward: TGCTGAGCCAATCCGTATCA
Reverse: AATGGGAAGCTGGCCAAATG
Lmd-3 Primer sequence (5’ to 3’)
Forward :GGGATTGAAAATGGGGCGAAG
Reverse:ATGCAAATACGCCCGCATGA
Prx-11 Primer sequence (5’ to 3’)
Forward :TTCTGGGCCTAGCGAAACAG
Reverse: GTCACTAAGCCAGGCGAGAA
Nhr-49 Primer sequence (5’ to 3’)
Forward :TTTTGTTAGTCAACTCATTCCGTT
Reverse: GCGGAAGAATCCCTTACACC
Hsp-70 Primer sequence (5’ to 3’)
Forward :GCCGGTTGAAAAGGCACTTC
Reverse: GCAGTTGAGGTCCTTCCCATT

Data Analysis:Used delta delta Ct to calculate fold
change

● The housekeeping gene sir 2.1 had the forward
primer sequence: GTGTGTCGCGATTTCTGCTC and
reverse sequence: GCAAGACGAACCACACGAAC.
● Housekeeping gene daf-16 also had the primer
sequence:GCACAAGTTTACGAATGGATGGT; Reverse:
GTACGCCGTGGATTCCTTCC
● The quality of QRC-PCR results were analyzed using
melt curves.

Future Directions - Juwairia
❏ Figure 2: P-Values for each housekeeping gene

❏ Performed a 2 sample 1 tailed t-test for each
housekeeping gene between their “Fold Change
Treated” and Fold Change Control”.
❏ Assumed a Critical Value of 0.05, as I did not want to be
too conservative (with a critical value of 0.01) since the
sample size was relatively small (<30), yielding a higher
standard deviation.
❏ Point of interest was in our overall P-Value, calculated
using a T-Test between all fold change results for
control, and all fold change results for treatment in
both housekeeping genes.
❏ Yielded a P-Value of 0.024, which is less than my critical
value. Therefore, we can confidently reject the null
hypothesis.

In this preliminary experiment, we studied the gene
expression levels of C. elegans under regular
conditions to establish a baseline. Our goal is to
investigate the correlation between stress response
and exposure to HFPO-DA. Through this, we want to
gain a better understanding of what genes this
chemical targets and how it changes their
expressions. We strive to quantify the effects of this
toxicant as a stressor and help better understand
the long-term effects of HFPO-DA on the
environment.
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Hypothesis - Atharv

HPFO-DA Background - Atharv & Pranav

Genes - Juwairia
● Target Genes: Hsp70, nhr-49, prx-11, lmd-3, and gst-4
● Housekeeping Genes: Genes sir-2.1 and daf-16 will be used as a control
group

Why C. elegans? - Pranav
● About 35% of C. elegans genes have human homologs ⁴.
○

● C. elegans have short lifespans and live about 12-18 days under stable
conditions ⁵
● Fully sequenced genome
● Reproduce quickly and in large amounts
● Previous studies show that C. elegans genes have significantly different
expression patterns between groups when incubated with HPFO-DA⁶.

Significance - Juwairia

