Hacking the DNA

30 March 2013 - Technologia Incognita
Barbera van Schaik (Narya)



'{ With

i
If

& Music (and beer)® .




Hacking the DNA

DNA where
DNA what
DNA how

Large hadron collider versus DNA experiments
What researchers do with DNA
What YOU can do with DNA



DNA where

THE STRUCTURE OF ONAH

sugar-phosphate
backbone

Base

Hydrogen bonds

4 building blocks
(nucleotides)

And a bunch of
proteins to wrap It
In the nucleus



>hgl9 dna range=chrl6:226703-227520 5'pad=0 3'pad=0 strand=+
GAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCAACGTCAAGG
CCGCCTGGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGAGGCC
CTGGAGAGGTGAGGCTCCCTCCCCTGCTCCGACCCGGGCTCCTCGCCCGC
CCGGACCCACAGGCCACCCTCAACCGTCCTGGCCCCGGACCCAAACCCCA

CCCCTCACTCTGCTTCTCCCCGCAGGATGTTCCTGTCCTTCCCCACCACC
AAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTA
GGGCCACGGCAAGAAGGTGGCCGACGCGCTGACCAACGLCCGTGGLGC
TGGACGACATGCCCAACGCGCTGTCCGCCCTGAGCGACCTGCACGCG(
AAGCTTCGGGTGGACCCGGTCAACTTCAAGGTGAGCGGCGGGCCGGGS

DNA what

File Commands Mark Session View Help

Address (3 /data/home fschaik Projects/nextgen_sequencing/DATAf20120109_run112_paul_marieke fsplit20120102_human_t

G -

2 4 split20120109_human_t - schaiki@amc-appl-amc.sara.nl - WinSCP

GATCTGGGTCGAGGGGCGAGATGGCGCCTTCCTCGCAGGGCAGAGGAT & Bt ol = = 80
CGCGGGTTGCGGGAGGTGTAGCGCAGGCGGCGGCTGCGGGCCTGGG( T8 Asraesins o e s
CGGCCCCACTGACCCTCTTCTCTGCACAGCTCCTAAGCCACTGCCTGCT Bequii B LaccTaTCh s

----- i create_GASW_SCUFL_GWENDIA

GTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCAC
CTCCCTGGACAAGTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAA
ACCGTTAAGCTGGAGCCTCGGTGGCCATGCTTCTTGCCCCTTGGGCCTG
CCCCAGCCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAAT

E

£ DATA

----- 2 20100701 _run%2_r2_yasmin

----- i 20110804 _paul_maricke

nnnnnn

{23 blat20120105_human_b
{53 blat20120109_human_t
J human_beells

J human_bcells_all

----- i) 20110405_ung1_paul_maricke

----- 15 2011107_un102_paul_mariske
B 20120109 _run112_paul_maricke

fasts 1 ACATGAGCTC.s2q
fasta 1 ACTAGGGCTC.s2q
fasta_1_ACTGAGCTCA.seq
fasta_1_AGAACGGTTC.seq
fasta_1_AGACGGCTCA.seq
fasta_1_AGCTCAGCTC.seq
fasta_1_AGTCAGCTCA.seq
fasta_1_ATAACGCTCA.seq
fasta_1 ATGAACGCTC.seq
fasta_1 CCGAGGCTCA.seq
fasta_1 CCTGAGGCTC.seq



DNA how

1 sequence ~400 sequences

©2010, lllumina Inc. All rights reserved.

~3,000,000,000 sequences



LHC VS DNA

15 petabyte (101°) per year Tens of terabytes (1012) per year
Generated on one location Generated per location



Next Generation Genomics: World Map of High-throughput Sequencers
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Genome projects

« Human genome project (1 i'ﬁ_dividual)
 Disease studies (~10 individuals)

e Genome of the Netherlands (770 individuals)

« 1000 genome project (1000 individuals)
« UK 10K project (10,000 individuals)

S00qgle [search the map | Search |
':-_- S L dj 5?}.':.*..-;1:;; Map data &2012 MapLink,



How bioinformaticians sometimes feel




How to process all that data?

ARE You
SURE THIS 15
How WE GET
DATA INTo
THE ClLouD?

Cluster
Grid

Cloud

Hadoop



What researchers do with DNA




Which gene(s) causes disease X?




Study migration

Human mtDNA Migrations

http:/www.mitomap.org/ pub/MITOMAP/ MitomapFigures/WorldMigrations. pdf
Copyright 2002 © Miomap.org

130,000-
170,000

+/-, +H+ or-/- =Dde | 10394 f Alu | 10397 Mutatonrate =22 -2.9 %/ MYR
*=Rsal 16329 Time estimates are YBP



Study evolution




What YOU can do with DNA

 Download the genomes of 1000 people
- http://www.1000genomes.org/

e Discuss privacy Issues
— Contribute to security

e Contribute to bioinformatics software

- Most of It Is open source




Biohacking

DIY laboratory

Ellen Jorgensen: Biohacking -- you can do it, too
http://on.ted.com/p4tf
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