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Genomics 
Bioinformatics  

A study of genes (DNA) and their 

functions 

A computer analysis of biological data 

(DNA) i.e. decoding information stored 

in the genetic code 



Wilkins  Steinbeck  Kendrew Perutz Crick Watson Nobel Prize winners, 1962 

Double helix DNA   
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Bioinformatics (2): example data file   
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KCRI-DTU Genomics project 

Objectives  

1. To set up genomics/bioinfo units at KCMC/KCRI 

2. To use the genomics/bioinfo tools for diagnosis 

3. To share the genomics/bioinfo tools with others 
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The portal 
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Determining resistance   
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Resistance  results   
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Molecular relatedness 



 

 

 

Determination of resistance due to ESBL-producing 

bacteria at KCMC 



ESBL  

o Enzymes that mediate resistance to extended-spectrum  (third generation) 

cephalosporins (e.g., ceftazidime, cefotaxime, and ceftriaxone) by hydrolyzing β-

lactam ring http://www.cdc.gov/hai/settings/lab/lab_esbl.html 

Limited choice of drugs for treatment  

More health-care resources due to 

o Long hospitalisation time 

o Drug costs: 15 times more expensive 

Increased risk of clinical outcomes and death  

 

 

 

 

 

 

Introduction   

http://www.cdc.gov/hai/settings/lab/lab_esbl.html


Lit. on ESBL in east African hospitals 
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Methods  

Whole genome sequencing 

o MiSeq system (Illumina®)  

Bioinfo analysis  

o ResFinder  

• Threshold set: 100% ID 

• Minimum length of nucleotides: 60%  



Results 

Overall ESBL burden: 54.2% 

Highest prevalent gene: blaOXA (30.1%) 

Lowest prevalent gene: blaSHV 6.0%  



Conclusion  

This highlights the need for 

o ESBL screening in our hospital 

o Robust(one-in-all) diagnostics that can timely and 

accurately identify infectious disease agents 
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Genomics/bioinfo publications 
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