bioinformatics @ school

Bioinformatics: a bit of life
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Bioinformatics: a bit of life

Two units:

1. Murder at the airport
(35 minutes)
2. Designing an antivenom
(65 minutes)
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DNA is a code
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ATTATACGAAGCCAAAAAGTCTACCCGACTCAAAACTAAATCCTG
AGTATTTGCTATTCAGTCAAGACATACAGCTCTCGAAACAGGCAL
ACCTCAAAACCAAAAGAGATTTACTATTGAGAGTGATTTGCAALL
ITCATCATAACAATTATAACCCGGAAGAGTTTCCCGAAAGCACAT
LACTACGTCCCCAGAGGCTCAAATGTTATGCATATTGTCCCCTTTG
ATTTAGACCCCAATGTTTTGAAACGAAATGATTTAGATACTACAT
SCGATCAAGTTTTTAAAGATAAAAATGCTGTCAGCAALAAAGGTTC
AATTTTTAAAGAACACTTTAAGAATTGACTCAAATAALACATTCG
AAAACTGGAACATATCCATGTTTTACAACTACTTTAAAAACTACA
ACCCTAATGTTGGTAAATCAACTTTGATCAATACTCTACTACAGA
AGETTAAAATTGATTCTACTGGGAAAATTAACTCCCCCTCTGAAG
STTTTACGAACCCGAAGAATTTTTTCAAGATTCAAGCTGCTGGETG
ATTTAACTAGATCCGTACAAGCCTACCAAGTTGGAGGTAAAATAC
SCTATTCAACTTCCACCTCCAGATTACGCCTAGAAGAACTAATCG
MAAAGGCTGCGAAAAACCGATTTATTCAATCGGAAGCATATAAAALC
CTATGAAGGGCACATCACAGGGAGGCTGTTATACCGTGGGAGGGA
STCCGAAAGGATCCATAAATCAGATTGTGAAATACATACCAGGAC
AGAACATTGAAAAAGGTATTGATGTATTCAACTCGTGCAATTCAT
JETTATCACGGTATTGTGGAATTAAAAGCGTTATATGCGAALAAL
ACGCAATACCTCCATTTATTGGAAGTATAGAGATCGTTCTGAAAG
PATTAAGGACAACTGGGAGGTATGAGTTCAAAGGACTACATGAGA
STATCCAAGTAGGTATAAGGGAACCGCTAGAAAACTTGATTGAGT
ACATTGAAACAAATGGTAAAGAGTCAAGCTGTCCCAGAGATAGAC
IGTATGAGATGGCCCCGGATGAAGCTGATACTTTGAACGCAGTGA
AAAAAACCGAGAAAGATTTATCTGCTAGAAGATTTGTCGACGATG
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From DNA to protein

TACGCCATACGACGGACCGACGACCCA DNA

transcription

AUuGculcclg ~sculical] RNA :
/ \ translation
4 ino ac ;
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Methionine (start), arginine, tyrosine, alanine, alanine, tryptophan, leucine, glycine

One lettercode: MRYAAWLG
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Proteins
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BLAST: identifying proteins

1. Scientists
sequence proteins

2. The amino acid
sequence is

3. BLAST compares amino
acid sequences

4. When a ‘match’ occurs,
the protein is
identified
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I\/Iurder at the airport

> |dentify the four proteins

2> http://www.bioinformaticaindeklas.nl/en/education/murder-at-
the-airport/
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he killer!
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3D Drug Design

Collagen

]
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Shake venom

Snake venom is an enzyme

Collagen is a ligand
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Interactions in proteins

CHy H,c/CH‘CH3
po e B Hydrogen bond
.rf§§C/OH CH Y s CHy/
[ g o _
N - Hydrophobic interaction

Disulfide bond

lonic interaction

The strongest interaction is the ionic interaction
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3D Drug Design

2> http://www.bioinformaticaindeklas.nl/en/education/
designing-an-antivenom-in-3d/

— 3D Drug design
NA O ASSEE DTL /325 Radboudumc

Q ) DUTCH TECHC

AMGEN' Biotech Experience 3

Scientific Discovery for the Classroom =
Nederland *

® e
>



he best antidote?

CH,
O
CH,4
CHs CH,
CH, Version 1
O
SCH,
O
NH,
; M
CH, CH; O
CHa Version 2 CH, Version 3

AMGEN ' Biotech Experience E NA Q) \\&}:"’. DTL >2> Radboudumc

Scientific Discovery for the Classroom

. - - DUTCH TECHCENTRE FOR LIFE SCIENCES
Nederland -



