w g, 1/3(W)

ScholarWorks@UMass Amherst

DOCTORAL DISSERTATIONS 1896 - FEBRUARY 2014

Off-campus UMass Amherst users: To download campus access dissertations, please use the
following link to log into our proxy server with your UMass Amherst user name and password.

Non-UMass Amherst users: Please talk to your librarian about requesting this dissertation through
interlibrary loan.

Dissertations that have an embargo placed on them will not be available to anyone until the
embargo expires.

Title

Regulation Of The Saccharomyces Cerevisiae INO1 Gene: Novel Insights Into A
Hallmark Of Eukaryotic Transcription Regulation

Author

Ameet S Shetty, University of Massachusetts - Amherst

Date of Award

9-2011

Document Type

Campus Access

Degree Name

Doctor of Philosophy (PhD)

Degree Program

Microbiology

https://scholarworks.umass.edu/dissertations 1/323/ 2018/12/8



w g, 2/3(W)

First Advisor

John M. Lopes

Second Advisor

Steven J. Sandler

Third Advisor

Daniel N. Hebert

Subject Categories

Genetics | Microbiology | Molecular Biology

Abstract

Transcription regulation in eukaryotes is a complex process governed by the concerted action of
different factors. The work in this thesis is focused on transcriptional regulation in Saccharomyces
cerevisiae . | analyzed the regulation of the phospholipid biosynthetic gene INO1 , which has been
a model gene for transcription studies for over three decades. Some major questions that | have
addressed are: what kinds of cis regulatory sequences and trans factors are important for
regulation of INO1 ? What is the sequence of events in this regulation? How is the recruitment of
these frans factors consequential for INO1 transcription? | present my results here for the role of
the basic helix loop helix transcription factor (bHLH) family in coordinated regulation of INO1
transcription. | report that the centromeric binding factor 1 (Cbf1p) together with two other members
of the bHLH protein family, Ino2p and Ino4p, are required for efficient derepression of INO1
transcription. Together these bHLH transcription factors recruit the ISW2 chromatin-remodeling
complex onto the INO7promoter to drive productive transcription from the INO1 locus. My efforts in
studying the regulation of INO1 led me to study the regulation of SNA3, a gene found in tandem
upstream ([arrow right][arrow right]) to the INO71gene and regulated by the same environmental
conditions as INO1 . Studies on the mechanism of coregulation of adjacent genes in budding yeast
have been largely speculative. | provide evidence that the same bHLH proteins which regulate
INO1 also regulate SNA3, albeit differentially. Significantly, my results also show that the
regulation of both SNA3 and INO1 is dictated from the intergenic region between the two genes.
This is a novel mechanism of transcription regulation in yeast as regulation from downstream of
OREF is unknown in yeast. Thus, my results with both SNA3 and INO1 provide novel details on how
the process of transcription is regulated in response to an environmental cue.
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