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DISSERTATION ABSTRACT

Washington, Parris. M.S., Morehouse School of Medicine, April 2018. Distinguishing the
Transcriptional Responses Between the Human and Mouse Circadian Clock Resetting
Mechanisms. Chair of Committee: Jason DeBruyne, Ph.D.

The circadian system works to coordinate physiology and behavior with the 24-hour day
to provide temporal homeostasis with the external environment. Both mouse NIH3T3 and
human U2-0S cell lines have been extensively used to explore and understand circadian
mechanisms. However, our lab has observed several differences in circadian timing
between the human U20S and mouse NIH3T3 cell lines. Microarray and gPCR data have
shown NIH3T3 cell lines to be ~8-12 hours out of phase with U20S cell lines in the
transcription of 6 different integral clock genes, after the administering of a resetting
stimulus. Microarray and gPCR data have also shown a U20S-specific induction of PER1, as
well as a bias in NIH3T3 for the induction of PER2 (Figure 2). Because of these
observations, we hypothesize that human and mouse cells possess distinct clock resetting
mechanisms. With this research we seek to identify mechanisms responsible for the
observed differences in transcriptional responses. U20S and NIH3T3 cell lines were
synchronized with dexamethasone, 50% horse serum, and forskolin. Microarray data was
collected, starting at time zero, for eight time-points over nine hours, and validated with
guantitative reverse transcription polymerase chain reactions (QRT-PCR). Using a model-
based analysis of microarray data, we sought to identify differences in transcriptional
responses between the U20S and NIH3T3 cell lines. With the use of 13 different models,
microarray data was sorted and then parsed into genes of interest. We intend to use the
genes candidates as points of comparison between the two cell lines through the
manipulation of siRNAs. We then seek to determine if observed differences extend to
other mouse and human cell lines, in order to identify “human-specific” and “mouse-
specific” transcriptional responses that may cause the observed difference in circadian
timing.
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