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A growing amount of research is being conducted to 
understand how sensory neurons regulate 
homeostasis. C. elegans nematodes are an excellent 
model organism to study this due to their life cycle. 
Early in development, worms make a developmental 
decision of whether or not to enter a hibernation–
like mode called dauer. Overcrowding, starvation, 
and high temperature are common dauer triggers. 
Interestingly, worms that exit dauer (postdauers) 
exhibit altered olfactory behaviors compared to 
control worms.

BACKGROUND

osm-9 TRPV channel is down regulated in 
postdauer ADL neurons.

Below are images of osm-9p::gfp reporter expression 
in ADL neurons. (Figures 1. A & B Sims et al., 2016).

The PD motif is required for osm-9 differential 
regulation in ADL neurons.

We analyzed the upstream sequences of osm-9 and 
found a 29bp motif slightly enriched in regulatory 
sequences, henceforth known as the PD motif. After 
removing this motif, osm-9 was no longer 
downregulated in postdauer animals, providing a key 
insight into how the environment programs gene 
expression (Sims et al. Figures 2. A & C 2016).
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A yeast one-hybrid approach was used to identify 
transcription factors that bind to the PD motif.

A rubric was used to score candidate TFs for binding to 
the PD motif conserved sequence.

Several candidate TFs scored strong binding to the 
PD motif in vitro.
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ztf-1 0 3 5 0 1.5 0 2 Highest

tbx-39 0 2.5 2 0 2 6 2 High

hmg-5 0 5 2 0 2 3 2 Highest

• ztf-1:This protein is expressed in all pharyngeal neurons, 
and also in the intestine. 

• hmg-5:This has a human homolog of TFAM 
(Transcription factor A mitochondria). This protein binds 
to telomeric DNA in chromosomes. 

• tbx-39: DNA binding protein expressed in pharynx 
expressed in the intestine, ventral nerve cord, head 
neurons, tail neurons, and the head muscle.

HYPOTHESIS
We hypothesize that TFs that bind to the PD motif play a 
role in the environmental regulation of osm-9.

ZTF-1 shows 
moderate 
activation of the 
beta-galactosidase 
gene in the LacZ 
assay.

We will examine osm-9p::gfp expression in ADL neurons 
of control and postdauer adults carrying mutations in our 
high priority candidate genes. 

FUTURE DIRECTIONS
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