
Abstract 
The yeast two-hybrid (Y2H) genetic assay is a powerful tool for
evaluating protein-protein interactions in vivo. Here, we report our
efforts to establish a controlled Y2H system for identifying novel protein
interactors of the fission yeast Sir2 deacetylase. Budding yeast Sir2p
has been shown to function as part of several distinct multi-protein
complexes that regulate the enzyme’s function in heterochromatic gene
silencing. However, many of the silencing factors with which budding
yeast Sir2p associates (e.g., the scaffolding proteins Sir3p and Sir4p)
are not conserved among higher eukaryotes. While the fission yeast
Schizosaccharomyces pombe and budding yeast Saccharomyces
cerevisiae are both unicellular fungi, the two models are separated by
as much as 400 million years of evolutionary divergence. Based on
preliminary mass spectrometric evidence, we now seek to evaluate
whether fission yeast Sir2 associates with components of a molecular
scaffold that is conserved from fission yeast to man.
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Introduction

Sir2 in fission yeast

Future directions
• Establish a controlled Y2H genetic system to study putative fission

yeast Sir2 protein interactors
• Test specific protein-protein interactions identified by preliminary mass

spectrometric data using Y2H
• Validate Sir2 interacting proteins supported by Y2H data through

reciprocal immunopurification in fission yeast and higher eukaryotes
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• Histone modifications are important for regulation of gene expression
• Histone acetylation is frequently associated with active gene expression, while

deacetylation is important for heterochromatin formation and gene silencing
• In addition to its role in control of gene expression, heterochromatin is

important for maintenance of genome integrity
• Formation of heterochromatin is regulated in part by the action of histone

deacetylases
• The Sir2 family of deacetylases has roles in heterochromatin formation and

gene silencing; moreover Sir2 homologs have been implicated in genome
integrity and healthy ageing

• While the function of budding yeast Sir2p has been well studied, many factors
important for silencing by the budding yeast enzyme (e.g., Sir3p, Sir4p) are
not conserved among higher eukaryotes

• By comparison, fission yeast has elements of genome structure and molecular
silencing machineries (e.g,, RNAi) that are more similar to those of man

• We now seek to identify protein interactors of fission yeast Sir2, which may
have roles in control of gene silencing and genome integrity

• To accomplish this goal, we will use the Y2H assay as a tool for validating
protein interactors of fission yeast Sir2 identified using an unbiased screen
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Fission yeast Sir2 is important for directing heterochromatin formation and
transcriptional silencing

• H3K9Ac is a preferred target of Sir2, and may promote heterochromatin formation
through action of the Clr4 H3K9 methyltransferase

• Native-state purification of Sir2-TAP with IgG

• Mass spectrometric data confirms isolation 
Sir2 and conserved scaffolding factors

• Does fission yeast Sir2 function as part of a 
multi-protein complex?

ç Sir2-TAP
ç Sir2 interactor?

IgG light chain

IgG heavy chain

ç Histones
Janet Partridge, St. Jude Children’s Hospital
Alan Tackett, UAMS

• Genetic assay identifies possible protein-protein interactions

• Proteins fused to incorporate the protein(s) of interest and both DNA binding
and activation domains

- In our study, Sir2 will be fused to either Gal4 DBD or AD and a protein of
interest (YFG1) will be fused to the other

• Reporter genes are used to demonstrate possible interactions by selective
growth and colorimetric methods

- LacZ reporter gene allows the yeast to grow into blue colonies if there is
activated transcription, indicating a positive protein-protein interaction

Biochemical interactors of fission yeast Sir2?
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Shared characteristics:
• Simple, well characterized eukaryotic models
• Critical biochemical and genetic model systems
• Inexpensive/relatively easy to culture and keep
• Safe and ethical – no harm to students or animals
• Works like a brewery, smells like a bakery

Differences:
• Y2H not adapted for use in fission yeast
• Sir3p and Sir4p are not conserved in fission yeast or

among most higher eukaryotes, including humansFission yeast: Schizosaccharomyces pombe

Budding yeast: Saccharomyces cerevisiae

In addition to H3K9Ac, H3K4Ac and H4K16Ac are good targets of the fission yeast
Sir2 deacetylase activity in vitro

• H4K16Ac is the canonical target of Sir2 in budding yeast and elsewhere, and may be
important for gene silencing, genome integrity and longevity

• Does H3K4 deacetylation by fission yeast Sir2 have similar functions?
- Related projects in the lab seek to address this question
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• Role of Sir2p in budding yeast is well characterized

• Adopts multiple biochemical interactors
(including Sir3p and Sir4p) that are important for
silencing, yet are not conserved among higher
eukaryotes or fission yeast

• Does fission yeast Sir2 adopt biochemical
interactors that have yet to be identified?
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