
An Application of Multivariate Procedure for Genotype Phenotype 
Mapping in Yeast 

Motivation 

- Tremendous increase in genomic sequence 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 

Biological relevance 

      Influencing genes mapped for a phenotype needs to 

be examined for biological relevance. 

      Genes can be a priori grouped based on previous 

studies on S. cerevisiae 

Gene Ontology (GO) variations 

Essential genes 

Genes with known paralogs 

Genes with known frame shift variation 

Genes with known stop codon variation 

Genes with known copy number variations 

Enrichment of such categories is an indication of non-

random (relevant) detection of influencing genes 

Issues to address 

Results and Discussion 

1. Mehmood et. al. (2011), BMC-Bioinformatics 

2. Sæbo et.al. (2007), Chemometrics and Intelligent 

Laboratory Systems. 

 

Conclusion 

A multivariate approach to the analysis of the 

genotype-phenotype mapping based on 

BLAST and PLS.  

Derived results strictly adhere to the known 

yeast phylogeny and thus verify that the 

methodology extracts relevant and correct 

structures in the data.  

Approach is worth pursuing... 
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1. Construction of the genotype X matrix 

     For genome gi defining the bit-score (tblastx)           , 

indicating  to  what  extent sequence  j  was  found in 

the respective genome.  

     Normalizing for length of gene. 

 

2. Identification of influencing genes 

 

 

 

 

 

 

 

 

 

 

 

 

 

  A soft thresholding PLS ST-PLS supervised learning 

introduced by Sæbø et al. (2007) used for Influential 

gene selection 

 

1. Genotype-phenotype modelling 

 

 

 

 

 

 

 

 

2. Distribution of associations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Dissecting enriched GO terms 

 

 
 

4. Dissecting multivariate gene-phenotype   

       associations 

* Contact: tahir.mehmood@umb.no 

-36 Saccharomyces cerevisiae strains were obtained from  

      the Saccharomyces Genome Resequencing Project   

      (SGRP) available at Sanger   (http://www.sanger.ac.uk/Teams/Team118/sgrp/ ). 

-6850 protein-coding sequences were downloaded from 

      the Saccharomyces Genome Database (http://www.yeastgenome.org/ ) 

-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. 
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Influential genes 

X-Columns:  Genes 

X- Rows:      Strains 

Enriched with parologs 

and copy number 

variations. 
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