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(I\/Iotivation

)

- Tremendous increase in genomic seguence data

- Demands new or improved methods for exploring the
feature construction for genotype-phenotype landscape

-The use of multivariate approaches in genome-wide
association studies analysis multivariate relation
between genotypes and phenotypes (Mehmood et al.

2011)

(Data

)

-36 Saccharomyces cerevisiae strains were obtained from
the Saccharomyces Genome Resequencing Project
(SGRP) available at Sanger uwmwwwsanger.acukteams/eamiigisarp! ).

-6850 protein-coding sequences were downloaded from
the Saccharomyces Genome Database (i mwyeastgenome.orar)

-Phenotype data: Micro-cultivation of yeast populations
during exposure to 2 different treatments (Fructose and
Mannose each with 2% concentration)

-Sigmoid growth curves were parameterized into the three
fundamental reproductive measures Adaptation, Rate

and Efficiency.

stues to address >

1. Construction of the genotype X matrix
For genome gi defining the bit-score (tblastx) S(gi;r;),
Indicating to what extent sequence | was found in

the respective genome.
Normalizing for length of gene.

N;j = S(.f)'-n?"j)/s(?‘ja?‘j)

2. ldentification of influencing genes

Influential genes

X-Columns: Genes
X- Rows: Strains

Genotype(X)

A soft thresholding PLS ST-PLS supervised learning
Introduced by Saebg et al. (2007) used for Influential

gene selection

* Contact: tahirmehmood@umb.no

Biological relevance . . Rty -
. 4. Dissecting multivariate gene-phenotype ;
Influencing genes mapped for a phenotype needs to . -
. . . associations A
be examined for biological relevance. -
Genes can be a priori grouped based on previous %) =
: o Label  Ess. genes Paralog Frame shifts Stop coden Copy no. var. r ® . @ ®
studies on S. cerevisiae - T T . 1 @ @ ™
. - . 3615.° 0. - 85D gee - \
Gene Ontology (GO) variations FruR 0181 1506  0.219 1.335 5.9417%" 175550
Essential genes Fru E 0.216 2.06:*  0.101 2.339%* 6.988%
Genes Wlth known paralogs Man_A 0.335 3.392fii 0.189 1.419 3.757f
e f it _ Man_R 0.108 1.249  0.316 1.619 5.178%

Genes with known stop codon variation
. . . Certain types of variations that are over-represented among the influential genes for all phenotypes. The
GeneS Wlth kn own CoO py number VarlathnS statistics are odds-ratios indicating potential enrichment of certain gene categories among the influential

genes. The categories are: Essential genes, genes with known paralogs, genes with known frame shift

EanChment Of SUCh CategO”eS IS an |ndlcat|0n Of Nnon- variation, genes with known stop codon variation and genes with known copy number variations in yeast.

Significance at 10 % is marked with *, 5% is marked with ** and 1 % is marked with ***. The corresponding

randOm (relevant) deteCthn Of |nﬂuenC|ng geneS significance based on adjusted p-values controlling the false discovery rate (q-values) are marked with o, ee

and 446, respectively.

<Results and Discussion >

1. Genotype-phenotype modelling

1.0

Labels  Phenotype No. components Shrinkage d-index No. of genes

FruA  Fructose 2% 7 0.7 0.61 50 o -

Fru R Fructose 2% 10 0.7 0.75 51 —_

FruE  Fructose 2% 10 0.7 0.66 44 DBBB% 5 YNCYC110

Man_ A Mannose 2% 10 0.7 0.59 Hy 4y PES g4

Man_R  Mannose 2% 10 0.7 0.73 43 1 I T U WOPSD6.227. 2

Man_E  Mannose 2% 9 0.7 0.70 54 278 a DY WEEER03248134 —

Table 1 - Over all distribution of model parameters and performance
Results obtained from the 6 ST-PLS model fits.

2. Distribution of associations
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12 1 . 1 = The biplot for Fru E (Fructose 2% Efficiency) is presented. Genes are labeled by their names in gray color
' and strains are indicated by red color. For the model Fru_E most variant strains YPS606 and YPS128 are
g 11 I I B identified and their related genes are marked by the blue cloud.
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Figure 2 - Distribution of genes on chromosomal positions | Derived resu ItS Strictly ad he re to the kn Own
The distribution of all genes related to at least one phenotype over the 16 chromosomes of S. cerevisiae

strain S283C. Blue tags indicate a gene on the positive strand and red tags on the negative strand.

378604X§§W 361 and copy number

variations.

PLS component 2 (Explained Y Variation: 16 %)
0.0

yeast phylogeny and thus verify that the

3. Dissecting enriched GO terms methodology extracts relevant and correct
Label GO terms Stl’U CtU F'es In the data
Fru_A gcncmtic-n‘ of precursor metabolites and energy**: cellular respiration™; u Appro aCh | S WO rth p ursu | ng o
transpositiong,,
Fru_lR  generation of precursor metabolites and energy™; cellular respiration™*
Fru.E  generation of precursor metabolites and energy*; cellular homeostasis™; cellu-
lar respiration™; transposition,™
Man_-A  cellular amino acid and derivative metabolic process®; transposition,,, <R ef erences >
Man_R  generation of precursor metabolites and energy™; cellular homeostasis*
Man_E  generation of precursor metabolites and energy™; cellular respiration®;

Table 2 - Enriched Gene Ontology

Enriched Gene Ontology process terms are listed. Significance at 10 % is marked with *, 5% is marked with

* and 1 % is marked with ***. The corresponding significance based on adjusted p-values controlling the 2 ] S&bo et- al . (2007)’ Chemometrlcs and I ntelllgent

false discovery rate (g-values) are marked with ,, 4e and 444, respectively.
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