
Identifying function of unknown yeast genes

1. ABSTRACT
Saccharomyces cerevisiae (Baker’s yeast) has a relatively simple
eukaryotic genome that can be easily manipulated to study gene
function. Yeast as a model organism can be used to study
pathogenic genes, as well as in the invention of new technologies.
Although yeast is a simple eukaryote nearly 10% of the genes
remain unknown after 20 years sequencing the genome. Through
this project, we wanted to identify the function of YER066W, a
gene of unknown function. Different bioinformatics tools were
performed to compare our gene to genomes in other species.
Through the comparison of the alignment of sequences using
BLAST, we observed that our gene contained a WD40- repeat
protein domain which has functions ranging from signal
transduction and transcription regulation to cell cycle control. In
order to investigate differences in metabolism, we grew YER066W
deletion and wild type strains in different carbon sources: sucrose,
raffinose, mannitol, galactose, maltose and glucose. No difference
in growth rate was observed. We then compared the morphology
by looking at the bud size between YER066W deletion and wild
type strains. Fixed cells were compared for the number of
unbudded yeast cells and different bud sizes between the
YER066W deletion and wild type strain to compare if there was a
difference in the frequency and morphology between the strains;
no differences were observed. We hope to design further
experiments which will enable us to investigate the function of
YER066W and the WD40 domain.

2. BACKGROUND
INFORMATION

4. Bioinformatic analysis

3. WD40 motif structure

8. Summary

Figure 1: The crystal structure represents the WD40 domain and
the β-propeller plates. This motif is in YER066W.

5. YER066W deletion does not affect yeast cell-cycle

SGD data shows that growth in different carbon sources may vary.

• Tested carbon sources: sucrose, glucose, galactose, raffinose, maltose and 
mannitol.

• Same growth observed for both wild type and mutant in all carbon sources, 
except for mannitol. Yeast doesn't use mannitol.
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The whole genome expression indicated a 
difference in growth among different carbon 
sources.
• No difference in morphology and bud size was 

observed between the wild type and deletion 
strain.

7. Results

Saccharomyces Genome Database (SGD)
• Community resource with information about the yeast

genome.
• YER066W is classified as a putative protein with unknown

function.
• Non-essential gene identified in a screen for mutants with

decreased levels of rDNA transcription.
The gene ontology (GO) is used to compare a gene between
species by looking at the molecular function, biological process
and cellular component.
• GO for YER066W protein has an unknown biological role and

cellular location.
SGD shows that YER066W contains a WD40 protein domain
• The WD40 repeat domain is part of the β-propeller domain-

containing protein family.
• Has a central peptide-binding pocket.
• Involved in a variety of cell process; protein-protein/DNA 

interaction.
• Short ~40 amino acid motifs, often terminating in a Trp-

Asp (W-D) dipeptide.
• YER066W has two WD motifs:
• 2-39
• 64-99

Table 1: An OD600 ranging from 0.5 to 1.2 reflects the culture of cells growing in log phase.

Table 2: Bud sizes between Wild Type (WT) and deletion strain

• Wild type and deletion strains were grown to log phase to observe budding and morphology. This was done in order to determine if the yeast strains are 
involved in cell cycle, which is one of the function of WD40 domain. To assess the cell cycle, statistically 100 cells of each strain were counted.

• Budding Index: Small bud (1/3 or less than the mother cell), medium bud (1/3-2/3 of the mother cell) and large bud (2/3 or greater than mother cell). 
Unbudded cells are not involved in the cell cycle. The results are shown to the right.

Type OD from overnight 
(10:20 AM)

Final OD 
(4:00PM)

Initial OD in 
conical flasks

(11:50AM)

Final OD in 
conical flasks

(6:40pm)

WT 1.6 0.25 1.6 0.516

2199 1.6 1.5 1.7 0.586

Type Unbudded Small Medium Large

2199 30 41 20 9

WT 31 51 10 8

6. Growth in various C-sources

YER066W blastp of other species involved in cell cycle.

Figure 2: Using T-COFFEE the multiple sequence alignment (right)
acquired from BLAST (left) compared YER066W proteins in similar species.
Sequences from these non- Saccharomyces cerevisiae genes are thought
to be related to CDC4p which is involved in cell cycle phase transitions.

Carbon source (2%) Concentration (w/v)

Glucose (control) 20%

Sucrose 20%

Mannitol 20%

Galactose 20%

Maltose 20%

Raffinose 10%

• YER066W contains the WD40 protein domain 
which is involved in a variety of cellular functions 
such as signal transduction, protein-to-
protein interaction, etc.

• The gene expression from the sequence 
alignment shows that our protein may be 
involved in cell cycle phase transition.

• In conclusion, no difference in cell cycle growth 
was observed between the wild type and 
deletion strain.

• For future studies, we hope to explore the 
functions of YER066W related to the WD40 
protein domain.
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