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Introduction

Results
B. Quantified Decrease in Visible Nuclei

Caenorhabditis elegans is a microscopic worm useful in scientific research due to its
transparency, anatomic simplicity, short lifespan, and manipulability. The gene nhr-25 has
been shown to inhibit branching of dendrites after injury to the PVD sensory neuron (OrenSuissa, 2011).

The project helped to determine the expression of nhr-25 in the nuclei of the Hyp 7
hypodermic cell in C. elegans after injury.
Expression of nhr-25 after hypodermal injury appears the same in cut as uncut worms. In
both control and experiment there was a decrease in number of visible nuclei over time:

Number of Visible Nuclei Decreases Over Time
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Fig 1: Diagram of PVD cell in C. elegans body (wormbook.org)
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However, because PVD neuronal tissue as well as neighboring hypodermal tissue gets
injured in these experiments, it is unclear to what extent neuronal injury differs from other
injury in this regard.
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Fig 2: The PVD neuron in C.
elegans (wormatlas.org)

Fig 3: Cross-section of skin
(landesbioscience.com)
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The objective of this project is to determine where and to what extent nhr-25-expressed in
C. elegans in response to general injury. The project’s particular focus nhr-25 dynamics in
the hypodermal nuclei following an injury to the worm’s cuticle.
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Discussion

Methods
Our project involves various methods by which we have examined C. elegans via both bright
field and fluorescence microscopy. The nematode is genetically engineered to produce
green fluorescent protein (GFP) whenever the gene nhr-25 is expressed. By tracking the
production of GFP, we can discern in which areas nhr-25 is being expressed, ergo tracking
the worm’s response to injury.
As a control, nhr-25 expression in uninjured worms was imaged
at variable intervals with a Nikon Eclipse Ti-E microscope and a
Yokogawa CSU-x1 spinning disk, and Andor iQ software.
Fig 4: Our microscope setup
(nikon.com)

We hypothesized that nhr-25 is expressed specifically in response to neuronal injury, thus it would
not differ in its response to a cut cuticle vs. an uncut cuticle.
We found that in general, for cut and uncut worms in all time periods, we could see fewer nuclei in
later images. This could be because:
1. High intensity laser bleached the fluorophor over time
2. As the worm aged, its natural autofluorescence increased, and made the less intense nuclei
harder to see.
3. nhr-25 was being expressed in the worm naturally
However, since the main source of deteriorating image quality was increased background noise,
reason 2 seems most plausible.

Conclusion

The experimental population is imaged, then cut near
the cuticle using a pulsed MicroPoint laser

The results seem to indicate that nhr-25 expression in response to injury is neuron-specific,
particularly to the PVD.

The nucleic dynamics of nhr-25 in these uninjured worms was compared to that of
worms with an injured cuticle 0-, 3-, and 6-hours after injury.

Future experiments could track the autofluorescence of wild-type worms to see if what we
considered as background noise was in fact GFP produced by nhr-25 expression. In addition,
other neurons might be injured to test whether nhr-25 is active in all neuronal repair.

Fig 5: fluorescence
(cuny.edu)
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A. Sample Images for Nucleus Intensity
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