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Outline

A microsoft access database was created with yeast

microarray data and gene regulatory network data.

s ANOVA was run, Bonferroni and Benjamini & Hochberg corrections
were calculated to define significance.

% Cluster profiles were visualized to determine the profile with the
most genes which was profile 41.

% A GRNmap network was created for profile 41 based on queries

conducted on the database which gave new insights
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We developed a database to model GRNs

We analyzed existing microarray data publications and used the
GRNmap to construct gene regulatory networks

e Quality assurance was conducted on the existing GRNsight
database and the newly created database




The data analysts used microarray data from a 2013
study on cumene hydroperoxide exposure in yeast.

e The microarray dataset was uploaded to the GEO Database as GSE26169.
e The researchers only analyzed data points from times 0-20 minutes.

o But they uploaded all 120 minutes that they collected.

o We are using all 120 minutes of their data.




Transcription Factors selectively bind to DNA and
iInfluence transcription based on environment
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An Access database was created with 6 tables to
assist in data analysis.

,,,,,,,,,,,,,,, e Degradation rates table contains the

== degradation rates from Neyomotin et al.
(2014).

e Production rates contains the initial guesses
for the production rates of each gene.

e 2 expression tables to assess the how the
genes were expressed when they were

treated with CHP

T e Network table using data obtained from

z | Harbison et al. (2004).

e A metadata table which includes information
about each of the tables.
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Selecting p<0.00001 for B&H ANOVA vielded ~25%
significance for CHP and control datasets.

B&H ANOVA | Control Genes | CHP Genes

p<0.05 3699 (78.7%) | 2856 (60.8%)

p<0.01 3219 (68.6%) |2390 (50.9%)

( ) (

( ) (
p<0.001 2558 (54.4%) | 1857 (39.5%)

( ) (

( ) (

p<0.0001 1921 (40.9%
p<0.00001 | 1325 (28.2%

1419 (30.2%)
1058 (22.5%)
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Selecting p<0.00001 for B&H ANOVA vielded ~25%
significance for CHP and control datasets.
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£ ishich Profile #41:(0,1,2,3,4,5,6,7)
Ly();)pressuon ange 317.0 Genes Assigned; 9.9 Genes Expected; p-value = 0.00 (significant)
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[£] Profile 14 — O X

Profile #14:(0,-1,-1,1,2,2,0,1)
41.0 Genes Assigned; 11.1 Genes Expected; p-value = 2.2E-12 (significant)
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|£] Profile 7 — O X

Profile #7: (0,-1,-2,-3,-4,-5,-6,-7)
39.0 Genes Assigned; 11.1 Genes Expected; p-value = 2.9E-11 (significant)
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[ Profile 45 - O X

Profile #45:(0,2,1,3,4,2,1,0)
31.0 Genes Assigned; 11.3 Genes Expected; p-value = 7.2E-7 (significant)
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—v(i)
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|£) Profile 13 — O X

Profile #13:(0,-1,-1,1,0,-2,-1,-2)

L\IIE()i()pression Change 25.0 Genes Assigned; 12.1 Genes Expected; p-value = 6.8E-4 (significant)

Profile Gene Table | [ Profile GO Table




Profile 41 was selected because it was assigned the
most genes and the highest significance.

Unlike the Sha et al. paper, we  , coimcms oo LG 2050
used all timepoints 0-120 mins.
o Different patterns would be
observed if only minutes
0-20 were focused on.
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Profile 41 was selected because it was assigned the
most genes.

e Unlike the Sha et al. paper, we used all timepoints 0-120 minutes.
o Different patterns would be observed if minutes 0-20
were focused on.
e Significant genes lack distinct upregulation or downregulation.
e Dr. Dahlquist removed Crz1, Met31, Mga2, RIm1 because they
were not connected to the gene regulatory network.




The Most Significant GO Results are Cell Wall Organization

GO Biological Process

Place in Saccharomyces
cerevisiae Ref. List

FDR Corrected p-value

glutamate catabolic process

(G0O:0006538) 3 1.38E-02
protein localization to

endoplasmic reticulum exit site

(GO:0070973) 4 3.93E-02
regulation of fungal-type cell

wall organization (G0O:0060237) 20 4.82E-04
regulation of cell wall

organization or biogenesis

(GO:1903338) 21 5.28E-04
nucleotide transport

(GO:0006862) 39 3.25E-02




GO Results Show Genes Belonging to Sorting Pathways

Place in Saccharomyces
cerevisiae Ref. List

GO Biological Process

cellular lipid catabolic process

(G0O:0044242) 50 1.01E-02
multivesicular body sorting
pathway (GO:0071985) 58 7.52E-03

late endosome to vacuole
transport via multivesicular body
sorting pathway (G0O:0032511) 91 4.29E-02

endosome transport via
multivesicular body sorting
pathway (G0O:0032509) 57 2.50E-02

small molecule catabolic process
(G0:0044282) 141 2.43E-02

FDR Corrected p-value
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The Queries from the database layed a foundation for
the GRNmap network

e Using queries in design view, the tables
were connected based on their primary
keys.

| e The queries revealed the production rates,
e — — degradation rates, and the networks for the
E: Zﬁ different genes.

e n { e These query results allowed for a GRN

e o map to be created.

(e — oo e This GRNmap allowed a network of profile
em— - 41 to be created.




Profile 41




Profile 41
BAS1 > CBF1 [« FHL1




Regulatory transcription factors and corresponding
p-values are all significant.

Transcription Factor p-value Transcription Factor p-value
Rpn4 0 Sok2 0

Gcen4d 0 Msn2 0

Pdr1 0 Fhi1 0

Xbp1 0 Pdr3 0

Met28 0 Cbf1 1.80E-14
Spt23 0 Rpht 7.60E-14
Bas1 0 Stp1 1.21E-13
Yap1 0 Msn4 1.39E-12

Tec1

6.80E-12




Future Directions

e Focus on the first 20 minutes of the CHP/Control Yeast experiment.
e Include txt files or access files as data when including data from an
experiment instead of Excel




Conclusion

A microsoft access database was created with yeast microarray

data and gene regulatory network data.

s ANOVA was run, Bonferroni and Benjamini & Hochberg corrections
were calculated to define significance.

% Cluster profiles were visualized to determine the profile with the
most genes which was profile 41.

% A GRNmap network was created for profile 41 based on queries

conducted on the database which gave new insights
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