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SIB Swiss Institute of Bioinformatics 
Åacademic, non-profit foundation established in 1998 

 
Åcoordinates research and education in bioinformatics 

throughout Switzerland  
Åprovides high quality bioinformatics services to the national 

and international research community. 
Åhelps shape the future of life sciences 

 
Å52 groups, more than 600 scientists 

 
ÅGOBLET  member from the beginning  



SIB outreach activities 
education & public at large 

Å Since 2000 (science fairs, electronic publication, exhibitions, hands on 
workshops, high school (HS) teacher continuing education training, etc.)  

Å Collaboration with public laboratories, didacticians and HS teachers 

Å www.chromosomewalk.ch (EN, FR, DE) 

Å Protein Spotlight (EN): http://web.expasy.org/spotlight/   

Å ΨAteliers de bioinformatiqueΩ (FR): 
http://education.expasy.org/bioinformatique/ 

Å New project: Drug Design and personalized medicine 
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www.ChromosomeWalk.ch 

Åa saunter along the human genome 

ÅΧǘŀƪŜ ŀ ǿŀƭƪ ŀƴŘ ŘƛǎŎƻǾŜǊ ǘƘŜ ǿƻǊƭŘ ƻŦ genes, 
proteins and bioinformatics. 

Åquizzes, videos, links to databases and 
bioinformatics tools 

 



Åhttp://web.expasy.org/spotlight/  

Åabove 160 articles, informal tone (V. Gerritsen)  

http://web.expasy.org/spotlight/
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Understanding a genetic disease 

thanks to Bioinformatics 
 

http:// education.expasy.org/bioinformatique/Diabetes.html 

(Atelier 7: [ΩƛƴǎǳƭƛƴŜ de A à Z ; English version) 
 
 

additional documents are available here: 
http:// education.expasy.org/cours/Toronto 

 

Ψ!ǘŜƭƛŜǊǎ ŘŜ .ƛƻƛƴŦƻǊƳŀǘƛǉǳŜΩ 
http:// education.expasy.org/bioinformatique/ (FR) 
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Bioinformatics 
 

This field of science designs software tools and 
databases for research in the life sciences.  

Today, the quantity of biological data 
accumulated by laboratories is daunting.  

As a result, the data can no longer be dealt with 
ΨƳŀƴǳŀƭƭȅΩ ŀƴŘ bioinformatics has become an 
essential ally. 

 
http://www.chromosomewalk.ch/en/we-need-bioinformatics-to/  
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Context 
 

In a special case of type I diabetes  
described in a Norwegian family,   

a genetic variation has been found, 
leading to the production of inactive insulin 

 



This publication is not available as 
ŦǊŜŜ ΨŦǳƭƭ textΩ ƛƴ PubMed Central 
(PMC).  
For full text: 
http://education.expasy.org/cours/Toronto/  

http:// www.ncbi.nlm.nih.gov/pubmed/18192540 
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Activity 1: The insulin gene and the human genome  
(Genome browser (USCS), BLAT) 
 
Activity 2: Comparing DNA sequences - Diagnosing a rare genetic disease  
(alignment tool, database dbSNP) 
 
Activity 3: DNA translation -> protein  
(translate tool) 
 
Activity 4: 3D structure of insulin  
(database PDB, 3D visualization tool) 
 
Activity 5:  Is insulin specific to humans?  
(similarity search (BLAST), dabatase UniProtKB, alignment tool) 

& 
http://thumbs.dreamstime.com/z/cartoon-man-working-computer-13780903.jpg 

 
http://education.expasy.org/bioinformatique/Diabetes.html 

http://education.expasy.org/bioinformatique/Diabetes.html


atggccctgtggatgcgcctcctgcccctgctggcgctgctggccctctggggacctgac  

ccagccgcagcctttgtgaaccaacacctgtgcggctcacacctggtggaagctctctac  

ctagtgtgcggggaacgaggcttcttctacacacccaagacccg t cgggaggcagaggac  

ctgcaggtggggcaggtggagctgggcgggggccctggtgcaggcagcctgcagcccttg  

gccctggaggggtccctgcagaagcgtggcattgtggaacaatgctgtaccagcatctgc  

tccctctaccagctggagaactactgcaactag  

MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVE

ALYLVCGERGFFYTPKTCREAEDLQVGQVELGGGPGA

GSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN  

genome 

gene 
(DNA; nucleic acid) 

protein 
(amino acid) 

biological function 
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Activity 1 
 cagccgcagcctttgtgaaccaacacctgtgcggctcacacctggtggaagctctctacc 



Bioinformatics approach:  
 
Use the tool ϥ.[!¢Ψ Ϫ ¦{/{ 
 
Technical information: 'BLAT' is a bioinformatics tool for comparing a DNA 
sequence against a whole genome sequence. 
 
If the sequence exists, BLAT finds the sequence that is the most similar in 
just a few seconds. It's a bit like a small 'google map' of the human 
genome. 



мΦ DƻƻƎƭŜΥ ƭƻƻƪ ŦƻǊ Ψ.[!¢ ¦/{/Ω 2. Choose the latest release of 
the human genome (GRCh38) 

3. Click on submit 

Bioinformatics ς Genome Browser (Blat USCS) 
http:// genome.ucsc.edu/cgi-bin/hgBlat 
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human genome (GRCh38) 

human genome (GRCh37) 

By default, choose the best score 
/ƭƛŎƪ ƻƴ ΨōǊƻǿǎŜǊΩ 

At each genome release the positions may change 



The insulin DNA sequence is located on chromosome 11 (11p15.5)  
(positions: 2,160,851-нΩмслΣфмл όDw/Ƙоуύύ 

Zoom out 100 x 



Exon 3 Exon 2 Exon 1 
intron intron 

stop ATG (Met) 

The insulin gene consists of 3 exons and 2 introns 
 

A readthrough transcript INS-IGF2 involves INS and IGF2 genes (neighboring genes)  



http://www.ncbi.nlm.nih.gov/nuccore/71514639?report=fasta 
 

Click on the link 
This is part of the sequence of Craig Venter chromosome 11   

(GenBank databaseΤ  оΩурнΩлпс bp over 135'006'516 bp) 
 

Select short sequences (about 40 bp)  
and check with BLAT that they are located ƻƴ ŎƘǊƻƳƻǎƻƳŜ мм ΧΦ 
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Write a random sequence (about 30 letters),  
always using the 4-letter alphabet (a, t, g, c) 

/ƭƛŎƪ ƻƴ ΨsubmitΩ 


