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Qu’est-ce que la bio-informatique ?

La bio-informatique utilise 

des méthodes informatiques pour 

comprendre les phénomènes du vivant.
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Génomes
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De quoi à besoin le bio-informaticien ?
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  TAATTAAATCTAACAATTTCGTTACAGATTTCTTTACACACAAGTTATAC
  ACAAGTTAACTGGCTGTGGACAACCGTTTTTCACATCTGGACAGTTTTGT
  GGATAGATTTTGTAAGTCCTTGCTATCAGAGTGATTTTCTGATATTATAA
  TTCCTGTCGAATAGAAATATAGCTGGGGAAAACTAAAGTTATCCACAATA
  CATTTTTACTTTGTGGATAATTTTTTAACAGTGTTTGGATAACCTTATCC
  ATGGCTTTTTCTATCTGTGGATAACTTTATAGCATCCATTTACATTACAT
  AAAAAAGGGGGGGTACTAGTGCAATCAATTGAAGACATCTGGCAGGAAAC
  ACTGCAAATCGTAAAAAAAAATATGAGTAAACCTAGTTACGACACATGGA
  TGAAATCAACAACCGCTCATTCACTTGAAGGTAACACGTTTATTATTTCA
  GCGCCCAATAATTTTGTTCGCGATTGGTTAGAGAAGAGTTACACGCAATT
  TATCGCTAACATTTTGCAAGAAATAACTGGTCGCTTATTTGATGTCCGCT
  TTATTGATGGCGAGCAGGAAGAAAACTTTGAATACACTGTGATTAAACCA
  AATCCAGCGTTAGATGAAGATGGCGTTGAAATTGGAAAACATATGCTTAA
  TCCGCGTTATGTTTTTGATACTTTTGTCATTGGTTCAGGGAACAGATTTG
  CCCACGCAGCATCACTTGCAGTAGCCGAAGCACCAGCGAAAGCATATAAT
  CCACTCTTCATTTATGGAGGAGTTGGCCTCGGTAAAACACATTTAATGCA
  CGCAGTTGGCCACTATGTTCAACAACATAAAGATAATGCGAAAGTAATGT
  ACCTTTCCAGCGAAAAATTCACCAATGAGTTTATTAGCTCTATTCGTGAT

ADN

Ordinateur
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Que fait le bio-informaticien de ses 
journées ?

Bio-informatique appliquée
Utilisation de logiciels pour l’acquisition, le 
traitement et l’analyse de données biologiques
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Genie Bio-informatique
Développement de logiciels basés sur des 
algorithmes établis

Bio-informatique théorique
Développement d’algorithmes pour résoudre des 
problèmes biologiques
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Sur quels sujets travaille le bio-informaticien ?
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Analyse d’une mutation 
sur l’ADN

Structure des protéines



Des globules rouges qui 
ne tournent pas rond

Cas de l’anémie falciforme



L es maladies génétiques
Cellule

Noyau

Chromosome Gène

Les maladies génétiques sont liées à des 
modifications d’un gène qui l’empêchent de 

fonctionner normalement. 

A
T
G
C
T

T
A
C
G
A

Séquence



L’ anémie falciforme

L’anémie falciforme est dûe à une mutation du gène 
fabriquant l’hémoglobine qui cause sa polymérisation et 

donne une forme en faucille aux globules rouges.


Normal

HbB

Gène de 
l’hémoglobine

HbS

Mutation

Globule rouge
Cellule du sang

Hémoglobine

α
β

Molécule qui fixe l’oxygène


Malade



Notre objectif: identifier la 
mutation de l’anémie falciforme



I dentification d’une mutation

En comparant les séquences d’individus en santé et 
malades, les différences correspondent aux 

mutations.

H
bB

Gène
H

bS

ATGCGTATGCTAGTCGTCAT 
...

ATGCTTATGCTAGTCGTCAT 
...

Séquence d’ADN


Normal


Malade Mutation G > T

G

T



S équençage de l’ADN

Le séquençage consiste à déterminer la suite des 
lettres A, T, G, C des chromosomes. Les deux brins 
des chromosomes sont fragmentés en courtes 

séquences et lus par un séquenceur

ADN

CGTAGT--CGTAGT-
-GCATCA-

Lectures

1- Fragmentation

2- Séquençage

Cellules



A ssemblage des lectures

L’assemblage consiste à trouver les zones 
chevauchantes entres les lectures sorties du 

séquenceur pour les mettre bout-à-bout et reconstituer 
la séquence des gènes, et des chromosomes.

ATGCGTATGC
  GCGTATGCTA
    GTATGCTAGT
      ATGCTAGTCG
        GCTAGTCGTC
          TAGTCGTCAT

ATGCGTATGCTAGTCGTCAT

Lectures
alignées

ChromosomeSéquence reconstituée Gène

H
bB



V otre mission: identifier la 
mutation de l’hémoglobine

Tous les membres d’une 
famille ont donné leur 

ADN.

• Individus en santé

• Malades forme légère

• Malades forme grave



P rotocole

1. Nous avons séquencé le début des 
gènes de l’hémoglobine

2. Des enveloppes contiennent les 
lectures pour chaque membre de la 
famille

3. A vous de les assembler (à la 
main !) pour reconstituer la séquence  

4. En comparant les séquences des 
membres de la famille, nous 
identifierons la mutation

HbB HbS

ATGCGTATGC
  GCGTATGCTA
      ATGCTAGTCG
          TAGTCGTCAT

ATGCGTATGCTAGTCGTCAT

ATGCGTATGC
  GCGTATGCTA
      ATGCTAGTCG
          TAGTCGTCAT

ATGCTTATGCTAGTCGTCAT

Mutation G>T

Normal Malade



Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 forward reads

G A C T G G T T G C A T T A C G G C A T C

T T A C G G C A T C G A G C G G C G G A T

C C G C C G C T C G A T G C C G T A A T G

T T G C A G T A C G G C A T C G A G C G G

A A T C C G C C G C T C G A T G C C G T A

C G G C A T C G A G C G G C G G A T T A T

C C G C C G C T C G A T G C C G T A C T G

C T G A C T G G T T G C A T T A C G G C A

C G C T C G A T G C C G T A A T G C A A C

T G G T T G C A T T A C G G C A T C G A G

C A G T A C G G C A T C G A G C G G C G G

C G A T G C C G T A A T G C A A C C A G T

C G C T C G A T G C C G T A C T G C A A C

A C G G C A T C G A G C G G C G G A T T A

C C G C C G C T C G A T G C C G T A A T G

G C A T T A C G G C A T C G A G C G G C G

G T A C G G C A T C G A G C G G C G G A T

T C C G C C G C T C G A T G C C G T A C T

A T C C G C C G C T C G A T G C C G T A C

T C G A T G C C G T A C T G C A A C C A G

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 forward reads

A T G C C G T A A T G C A A C C A G T C A

A A T C C G C C G C T C G A T G C C G T A

T G C C G T A C T G C A A C C A G T C A G

A G T A C G G C A T C G A G C G G C G G A

G C A T T A C G G C A T C G A G C G G C G

T A C G G C A T C G A G C G G C G G A T T

C G C T C G A T G C C G T A A T G C A A C

C T G G T T G C A G T A C G G C A T C G A

A T C C G C C G C T C G A T G C C G T A C

T G C C G T A C T G C A A C C A G T C A G

C G A T G C C G T A C T G C A A C C A G T

A G T A C G G C A T C G A G C G G C T G A

G T A C G G C A T C G A G C G G C G G A T

T G C C G T A A T G C A A C C A G T C A G

A T A A T C C G C C G C T C G A T G C C G

A C T G G T T G C A T T A C G G C A T C G

A C G G C A T C T A G C G G C G G A T T A

C G A T G C C G T A A T G C A A C C A G T

G G T T G C A G T A C G G C A T C G A G C

G T A C G G C A T C G A G C G G C G G A T

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 2 reverse reads

G C C G C T C G A T G C C G T A C T A C A

A C T G G T T G C A G T A C G G C T T C G

A C T G A C T G G T A G C A G T A C G G C

C T C G T T G C C G T C A T G C A A C C A

C T C G A T G C C G T A A T G C A A C C A

G C C G T A C T G C A A C C A G T C A G T

G A C T G G T T G C A T T A C G G C A T C

C G C T C G A T G C C G T A A T G C A A C

C T G G T T G C A G T A C G G C A T C G A

T G A C T G G T T G C A G T A C G C C A T

G G T T G C A T T A C G G C A T C G A G C

A A T C C G C C G C T C G A T G C C G T A

G C A T T A C G G C A T C G A G C G G C G

T A A T C C G C C G C T C G A T G C C G T

G C C G C T C C A T G C C G T A A T G C A

A C T G G T T G C A T T A C G G C A T C G

C C G C T C G A T G C C G T A C T G C A A

G C A G T A C G G C A T C G A G C G G C G

T C G A T G C C G T A A T G C A A C C A G

C G C T C G A T G C C G T A C T T C A A C

G A C T G G T T G C A T/G T A C G G C A T

1 10 20 X 30 40

C G A G C G G C G G A T T A T

xempleE

http://www.compbio.dundee.ac.uk/gigsaw/

Polymorphisme ou SNP 
(Single Nucleotide Polymorphism) 

Mutation T/G

X

Commencez 
par ATG 
(avec une 
croix dessus)

Erreur de séquence (1%)

Léa difficile (3%)!

• Un chromosome a 2 brins complementaires, 
écrits de chaque coté des bandes

A T G C T
T A C G A



Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 reverse reads

G A T G C C G T A A T G C A A C C A G T C

A T C C G C C G C T C G A T G C C G T A A

C A T T A C G G C A T C G A G C G G C G G

C C G C T C G A T G C C G T A C T G C A A

T A C G G C A T C G A G C G G C G G A T T

A T A A T C C G C C G C T C G A T G C C G

C A G T A C G G C A T C G A G C G G C G G

T G C C G T A A T G C A A C C A G T C A G

G T T G C A T T A C G G C A T C G A G C G

C T C G A T G C C G T A A T G C A A C C A

C C G C C G C T C G A T G C C G T A C T G

A C T G G T T G C A T T A C G G C A T C G

G T T G C A G T A C G G C A T C G A G C G

T A A T C C G C C G C T C G A T G C C G T

C A T T A C G G C A T C G A G C G G C G G

C G C C G C T C G A T G C C G T A A T G C

A T C C G C C G C T C G A T G C C G T A C

A G T A C G G C A T C G A G C G G C G G A

G T A C G G C A T C G A G C G G C G G A T

C T G G T T G C A G T A C G G C A T C G A

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 forward reads

G A C T G G T T G C A T T A C G G C A T C

T T A C G G C A T C G A G C G G C G G A T

C C G C C G C T C G A T G C C G T A A T G

T T G C A G T A C G G C A T C G A G C G G

A A T C C G C C G C T C G A T G C C G T A

C G G C A T C G A G C G G C G G A T T A T

C C G C C G C T C G A T G C C G T A C T G

C T G A C T G G T T G C A T T A C G G C A

C G C T C G A T G C C G T A A T G C A A C

T G G T T G C A T T A C G G C A T C G A G

C A G T A C G G C A T C G A G C G G C G G

C G A T G C C G T A A T G C A A C C A G T

C G C T C G A T G C C G T A C T G C A A C

A C G G C A T C G A G C G G C G G A T T A

C C G C C G C T C G A T G C C G T A A T G

G C A T T A C G G C A T C G A G C G G C G

G T A C G G C A T C G A G C G G C G G A T

T C C G C C G C T C G A T G C C G T A C T

A T C C G C C G C T C G A T G C C G T A C

T C G A T G C C G T A C T G C A A C C A G

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 1 forward reads

A T G C C G T A A T G C A A C C A G T C A

A A T C C G C C G C T C G A T G C C G T A

T G C C G T A C T G C A A C C A G T C A G

A G T A C G G C A T C G A G C G G C G G A

G C A T T A C G G C A T C G A G C G G C G

T A C G G C A T C G A G C G G C G G A T T

C G C T C G A T G C C G T A A T G C A A C

C T G G T T G C A G T A C G G C A T C G A

A T C C G C C G C T C G A T G C C G T A C

T G C C G T A C T G C A A C C A G T C A G

C G A T G C C G T A C T G C A A C C A G T

A G T A C G G C A T C G A G C G G C T G A

G T A C G G C A T C G A G C G G C G G A T

T G C C G T A A T G C A A C C A G T C A G

A T A A T C C G C C G C T C G A T G C C G

A C T G G T T G C A T T A C G G C A T C G

A C G G C A T C T A G C G G C G G A T T A

C G A T G C C G T A A T G C A A C C A G T

G G T T G C A G T A C G G C A T C G A G C

G T A C G G C A T C G A G C G G C G G A T

Gigsaw created by Dr David Martin, University of Dundee, Scotland

My gigsaw sheet 2 reverse reads

G C C G C T C G A T G C C G T A C T A C A

A C T G G T T G C A G T A C G G C T T C G

A C T G A C T G G T A G C A G T A C G G C

C T C G T T G C C G T C A T G C A A C C A

C T C G A T G C C G T A A T G C A A C C A

G C C G T A C T G C A A C C A G T C A G T

G A C T G G T T G C A T T A C G G C A T C

C G C T C G A T G C C G T A A T G C A A C

C T G G T T G C A G T A C G G C A T C G A

T G A C T G G T T G C A G T A C G C C A T

G G T T G C A T T A C G G C A T C G A G C

A A T C C G C C G C T C G A T G C C G T A

G C A T T A C G G C A T C G A G C G G C G

T A A T C C G C C G C T C G A T G C C G T

G C C G C T C C A T G C C G T A A T G C A

A C T G G T T G C A T T A C G G C A T C G

C C G C T C G A T G C C G T A C T G C A A

G C A G T A C G G C A T C G A G C G G C G

T C G A T G C C G T A A T G C A A C C A G

C G C T C G A T G C C G T A C T T C A A C

G A C T G G T T G C A T/
G

T A C G G C A T

1 10 20X 30 40

C G A G C G G C G G A T T A T

Polymorphisme
ou SNP 

(Single Nucleotide Polymorphism) 
T/G

http://www.compbio.dundee.ac.uk/gigsaw/

Erreur de séquence

homme contre la machine !L’
Assemblage par un 

outil bio-informatique

•30000 séquences
•~ 400 bases 
•Outil : Mira

•Performances : 
12 minutes
•Taille finale :
53000 bases

Assemblage «à la main»

•20 séquences
•21 bases 
•Outil : mains + cerveau !



u gène à la protéineD



- SaM -

Les difficultés du métier

 Double compétence : biologie ET informatique
 Bon niveau en biologie avec une large culture biologique

(biochimie, génétique, physiologie, microbiologie, écologie, ... )
=> mémoire

 Bon niveau en informatique
(algorithmique, programmation, statistique, système, 
hardware, ... )
=> logique

  Double habileté : travail seul ET en équipe pluridisciplinaire
 Capacité de concentration, autonomie

Travail toute la journée sur l’ordinateur
 Bonnes capacités de communication

Interaction fréquentes avec biologistes et informaticiens



- SaM -

Merci !
Quel bon moment 

nous venons de 
passer !


