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SIB Swiss Institute of Bioinformatics

A academic nonprofit foundationestablishedn 1998

A coordinatesresearchandeducationin bioinformatics
throughout Switzerland

A provideshigh qualitybioinformatics serviceso the national
and international research community

A helps shape the future of lifsciences
A 52 groups, more than 600 scientists

A GOBLET member from the beginning

Swiss Institute of
Bioinformatics
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SIB outreach activities

education & public at large

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

A
A Collaboration with public laboratoriedjdacticiansand HS teachers
A www.chromosomewalk.chEN, FR, DE)

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

A

A

\Ateliers debioinformatiqueC(FR):
http://education.expasy.org/bioinformatiqgue/

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

A a saunter along the human genome
AXUIF1S | 61 ft1 | YRgeRgsa(
proteins andbioinformatics.

A quizzes, videos, links to databases and
bioinformatics tools

[
W

L ==

1 LWPPPPARAFVN
2 LWGPDPASAFVN
3 LWGPDPAAAFVN
4 FSGPGTSYAAAN

- 7\
GlotelOrgnstin o Bt eaming, duation et



proteinspotlight

> OME MOMTH, OME FEOQTEIM <

A http://web.expasy.org/spotlight

A above 160 articlesjnformaltone (V. Gerritser)

«The German inventor
Nikolaus Otto is credited
with having invented the

first automobile engine

that ran on alcohol.»

=

Swiss Institute of
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Moving Forward

September 2014

Nature's imagination
seems endless, and so is

Man's. For as long as humans have
existed, they have twisted Nature to meet
their own needs. Wood has been used to
keep them warm. Whale oil has been used
to make light. Water has been harnessed
to make electricity. And when the era of
bio-engineering developed, it was not long
before scientists found ways to tinker with
an organism's genome for the benefits of
mankind...
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http:// education.expasy.org/bioinformatigue/(FR)

Understanding a genetic disease
thanks toBioinformatics

http :// education.expasy.org/bioinformatiqgue/Diabetes.html
(Atelier 7:] QA y ded&faX YEhglish version)

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

Swiss Institute of
Bioinformatics

GlotelOgnsatin oot eaming, duation g

A


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

Bioinformatics

This fieldof science designs software toa@rd
databases foresearch in the life sciences.

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

Asa result, the data can no longer be dealt with
WY I vy dzl tbhibidotmaticgh&s become an
essential ally

http://www.chromosomewalk.ch/en/weneed-bioinformaticsto/
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Context

In aspecial cas®f type | diabetes
described il Norwegiarfamily,
a genetiovariationhas been found,
leading tothe production ofinactive insulin

Family T1D-N781
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Diabetes type Il
(40 years)

Diabetestypel |  Diabetestypel
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http:// www.ncbi.nlm.nih.gov/pubmed/18192540

Diabetes. 2008 Apr:a7(4):1131-5. doi: 10.2337/db07-1467. Epub 2008 Jan 11.

Mutations in the insulin gene can cause MODY and autoantibody-negative type 1 diabetes.

Molven A1, Ringdal M, Nordba AM, Raeder H, Stay J, Lipkind GM, Steiner DF, Philipson LH, Bergmann |, Aarskog D, Undlien DE, Joner G, Sevik O; Norwegian
Childhood Diabetes Study Group, Bell Gl, Njglstad PR.

# Collaborators (27)

# Author information

Abstract
OBJECTIVE: Mutations in the insulin (INS) gene can cause neonatal diabetes. We hypothesized that mutations in INS could also cause
maturity-onset diabetes of the young (MODY') and autoantibody-negative type 1 diabetes.

RESEARCH DESIGN AND METHODS: We screened INS in 62 probands with MODY, 30 probands with suspected MODY, and 223 subjects from the
Norwegian Childhood Diabetes Registry selected on the basis of autoantibody negativity or family history of diabetes.

RESULTS: Among the MODY patients, we identified the INS mutation ¢ 137G=A (R46Q) in a proband, his diabetic father, and a paternal aunt. They
were diagnosed with diabetes at 20, 18, and 17 years of age, respectively, and are treated with small doses of insulin or diet only. In type 1 diabetic
patients, we found the INS mutation ¢ 163C=T (R53C) in a girl who at 10 years of age presented with ketoacidosis and insulin-dependent, GAD, and
insulinoma-associated antigen-2 (IA-2) antibody-negative diabetes. Her mother had a de novo R55C mutation and was diagnosed with ketoacidosis
and insulin-dependent diabetes at 13 years of age. Both had residual beta-cell function. The R46Q substitution changes an invariant arginine residue
in position B22, which forms a hydrogen bond with the glutamate at A17, stabilizing the insulin molecule. The R55C substitution involves the first of
the two arginine residues localized at the site of proteolytic processing between the B-chain and the C-peptide.

CONCLUSIONS: Our findings extend the phenotype of INS mutation carriers and suggest that INS screening is warranted not only in neonatal
diabetes, but also in MODY and in selected cases of type 1 diabetes.

Commentin | N _ sOR“‘ )
Insulin mutations in diabetes: the clinical spectrum. [Diabetes. 2008] e =

This publications not availableas
T NB Stext® FRidfedCentral
(PMC).

For fulltext:
http://education.expasy.org/cours/Toronto

-\

PMID: 18192540 [PubMed - indexed for MEDLINE]  Free full text
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http://education.expasy.org/bioinformatique/Diabetes.html

Activity 1: The insulin gene and the human genome
(Genome browser (USCS), BLAT)

Activity 2: ComparingDNAsequences Diagnosinga raregeneticdisease
(alignmenttool, databasedbSNF

Activity 3: DNA translation-> protein
(translate tool)

Activity 4: 3D structure ofinsulin
(database PDB, 3D visualization tool)

Activity 5: Isinsulin specific to humans?
(similarity search (BLASdgbataseUniProtKBalignment tool)

ol rgaison o Binfrmas eaming dcton & Trnig http://thumbs.dreamstime.com/z/cartoorman-working-computer13780903.jpg


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

biologicalfunction

MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVE

perelh ALYLVCGERGFFYTPKTCREAEDLQVGQVELGGGPGA
(aminoacid) |  GsLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN

ccagccgeagcectttgtgaaccagas

gene agtgtgcggggaacgaggct® aagacccg f-cgggaggcagaggac
(DNA;nucleicacid) [gcaggtggggcaggtggagceigdsYolggecctggtgcaggcagectgcagecctty
gccctggaggggtecctgcagaagcegtggeattgtggaacaatgctgtaccageatctge
tccctctaccagcetggagaactactgcaactag

genome| chri1:2,181,08%2,182,201 p. | insulir oo |

|chr11 cpls. sy [EEEE] B [ ] piz
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Activity 1

cagccgcagcctttgtgaaccaacacctgtgcggctcacacctggtggaagctctctace

Activity 1: The insulin gene and the human genome

Bellow is a piece of the gene sequence that encodes for the insulin protein ('wild sequence')...

Question:

® 0On which of our 23 chromosomes is this gene located?
Bicinformatics approach:

Use the tool 'BLAT'
Technical information: ‘BLAT' is a bioinformatics tool for comparing a DNA sequence against the whole genome sequence (the human genome has 3 biflion nucleotides).
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.

* Copy the DNA sequence and paste it in the tool "BLAT'
* Click on 'submit'
*In the page 'BLAT Search Result: choose the best score and click 'browser'

® 0On which chromosome is located the gene for insulin?
® What are the beginning and end positions of the sequence on the chromosome (nucleotide 'numbers’)?

® For fun: write a random sequence (about 30 letters), always using the 4-letter alphabet (a, t, g, ¢) into 'BLAT": can you find it in the genome?

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

Usethetoold . [ 1 ¢W X | {/ {

Technical informationBLAT" is a bioinformatics tool for comparing a DNA
sequence againstwhole genomeequence.

If the sequence exists, BLIAs the sequence that is the most similar in
just a few seconds. It's a bit like a smgdloglemap’ of the human
genome.

Y
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2.Choosdhe latestrelease of
the humangenome(GRCh38)

Genomes (ienome F.rowser Tools Mirrors Downloads My Data Help About Us

Human BLAT Search

BLAT Search Gehpme

Genome: Assembly: Query type: Sort output:  Output type:
Human * Dec. 2013 (GRCh38/hg38) ~ |BLAT5 guess E |query,sc:ore E I hyperlink E

cagccgcagcctttgtgaaccaacacctgtgoggoctcacacctggtggaagectectetace

3. Click orsubmit

l submit H I'm feeling lucky ” clear l

Paste in a query sequence to find its location in the the genome. Multiple sequences may be

Bioinformatics¢ GenomeBrowser BlatUSCS) ﬂ
http:// genome.ucsc.edu/cgbin/hgBlat o S o

Bioinformatics
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http://genome.ucsc.edu/cgi-bin/hgBlat
http://genome.ucsc.edu/cgi-bin/hgBlat
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Genomes Genome Browser Tools

Mirrors Downloads My Data Help

About Us

Human BLAT Results

BLAT Search Results

ACTIONS QUERY SCORE START END
browser details YourSegq 60 1 60
browser details YourSegq 20 26 45

QSIZE IDENTITY CHRC STERAND

60 100.0% 11 = 2182081
&0 100.0% 9 +

humangenome(GRCh37)

2182140
442 138953461

At eachgenomerelease the positiongnay change

Genomes Genome Browser Tools Mirrors

Downloads My Data

Help About Us

Human BLAT Results

BLAT Search Results

ACTIONS QUERY
browser details YourSeq 60 1 60
browse ails YourSeq 20 26 45

60 100.0% 11 = 2160851
60 100.0% 9 + 136061596 136061615

2160910

/'t A O3

By defaultchoosethe best score

2y W5 NER g
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TheinsulinDNAsequencas locatedon chromosome 11 (11p15.5)
(positions: 2,160,854 Qmc nZdbmn o6 Dw/ Koy v U

Genomes Cenome Browser Tools Mirrors Downloads My Data View Help About Us

UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
move | <<< | << [ 4| > | >> | >>> | zoomin | 1.5x ][ 3x || 10x || base | zoom out | 1.5x | 3x H 10x | 100x |

chril: 2,168, 5868| 2,168, 3?al 2,168,5880| 2,160,599 2,168,9008|

Scale 26 bases} | hgss
-, GGTAGAGAGBCTTCCACCAGGB TGTOAGCCGCACAGE TGTTGGTTCACARARGGRCE TGCGGE TG

Zoom out 100 x ﬂ

Swiss Institute of
Bioinformatics
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UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
move zoomin [ 1.5x | 3x || 10x | base | zoom out| 1.5x || 3x | 10x | 100x |

chr11:2,157,881-2,163,880 6,000 bp. ‘ enter position, gene symbol or search terms ‘
ISSIIIERINE piS.+ 0 HE 1 [FE - Il REEE Eal4i @l CEEE B= ] |
Scale 2 kb} | hazs
| chrii: | 2,159, aoaa| 2,168, 88| 2,161, 888 2,162, apa| 2,165, 88|
Azzemnb 14y from Frasmnents
AC132217. 15
| Contigs Mew to GRCh35/(ho3&), Mot Carried Forward from GRCh37/{ha19)
Your Sequence from Blat Search
voursea i
UCSC Genes (RefSeq, GenBank, TRNAS & Comparative Genomics)
INS-IGF2| <}
INS-1GF2 < [ —_—
NS wiiil}———————p—m
114 el
IHS wifil}———————————
| INS=IGF2 il .
RefSeq Genes
INE-IGF2 < —
INS-IGF2 & | ]
INS el -,
INS w0
T il —
LIy SOERNNN - yw—

stop « ATG (Met)
v

v
IN: il -
Exon 3 intron Exon 2|ntron Exon 1

Theinsulingeneconsistsof 3 exons and 2 introns

Areadthroughtranscript INSIGF2involvesINS and IGFg8enes(neighboringgenes
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TCCACACGCTCCTTGCGGCCTCATGGETGTAGGGTCCAGCCCCACAGGGTCE
GCAGAGACGAGAGAGTGTAGARATAMAGACACARCGACAARGAGATTAALDAN
GGACCACTACCACCAATGCGCGGAGACCGETAGTGGCCCCGAATEGTCTGECT
TACALAGGCARAAGGGGCACGGETARAGAGTGTGAGTCATCTCCAATCGATAGAT.
TETCCACTGGACAGGGEGCCCTTCCCTGCCTGGCAGCCCGAGGCAGAGAGGGAY
ATAGCTTACGCCATTATTTTTGTATATTAGAGACGTTTAGTACTTTCACTAR
ARGGCAGAGCCAGGTGCACAGGATGGAACATGARGGAGGACTAGGAGCETGAY
ACAGGGAGRCGETTAGGCCTCCGGATAACTGCGEECAGGTCTGACTGATETC
GGAGGAGCAGAGTCTTCTCTARACTCCCCCGGEGARAGGGAGCCCCTCCTTT
GGETGTTTTTCCTTGACACTTACGCTACCGCTAGACCACGEGTCCGCTTGGCA
GCTGGCATCACCGCTAGACCARGGAGCCCTCTAGTGGCCTTGTCCGEECATA
TETCTTCTGGTCACTCCTCACTATGTCCCCTCAGCTCCTATCTCTGTATGGCCTEGETTTTTCCTAGTTT
TGEATTATAGAGCGAGGATTGTTATAATATTCCGAATAAACACTAATTCGCTACAAACTAATCGATTALATCAT
TTCATATATAATCATATCTARGATCTATATCTGETGTAACTATTTTTATTTTATATTTTATTATACTGE
ACAGCTCGTGTCCTCAGTCTCTTGCCTCGECACCTGEETGECTTGCCGCCCACAATGEECAGCTTATTC
TCAGGGRAAGGCCTTTGTCTCCACACCTGTGEGTGAAGACCATCGEGGATGCTTTGCCTTCAACAGGCAAC
CCRAACAATTCACCTTCACTTCCCTCCCTCCAGGRACACCAGCTCCCAGCTCAGAGTCATCGGCCTCGCT
ACAGGGACGTCACACTACCCGCTCTGTGEEEEECATCGTETGETCTGGACTTGCTCGAGCAGARRAGTAGC
GCTGCCCTCAACACCTCCCTAGAGCATCTGCGAGCCGAACACCTEGEEGCCCACGCCTCCGGCACGTCTE
GGACCCAGTGGETCCATCCCTTCCCARAGCACARGCGCALAGTEGCTACCTCAGTCCCTTCCTCCACGARCAD
GAGGCACGAT GCCTAGTGCTGTAGGTCCCATGTTATTTCEGAAGCARACTTTTGCCCTATTTGEARGTEC

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

Click on thdink
Thisis part of thesequenceof Craig Venter chromosontel
(GenBanldatabasé 0 Q bpoveI85006'51Mp)

Select shortisequencegabout 40bp)
and checkwith BLATthat they arelocated2 Yy OKNR Y2 a2 Y S
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Help About Us

Genome: Assembly: Query type: Sort output:  Output type:
Human v Dec. 2013 (GRCh38/hg38) ~ | BLAT's guess E query,score E hyperlink E
atgctagatcatgctagctagtcgatgectatt atttagatcgat

atc

/ £ A Gsubmixy |w

submit || I'm feeling lucky || clear |
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