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What it means to be a hacker

• Create & Share
• Freedom of inquiry
• Hostility to secrecy
• Sharing as ideology and strategy
• The right to fork
• Emphasis on rationality
• Distaste of authority
• Playful cleverness
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We have always been biohackers

Center for Genomic Gastronomy



Discovery of Double Helix 1953



DNA Molecule
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Living code:

AACATGACCTGACGA

Digital code:

10010100111010101010101010
01010101001010101001010110
1101111001



Robert W. Holley, Marshall Nirenberg, Har Gobind 
Khorana 1968

Nobel Foundation



Amino acid rosetta stone
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DNA ligase, 1967



Restriction Enzyme 1970



Reading DNA 1977



Polymerase Chain Reaction, 1983



Reading DNA



Bejing Genomics Institute



Growth of Genbank



Cost of DNA



Transgenic Mouse, 1973

Rudolf Jaenisch SV40



Transgenic Plant, 1983



Oncogene mouse, Phil Leder, Tim Stewart 1984



Joe Davis, 1987



Bull Herman, Leiden 1990



Life finds a way, Jurassic Park 1993



Dolly the Sheep, Edinburgh 1996



Eduardo Kac - GFP Bunny, 2000



Science turned into technology



Drew Andy, Tom Knight



Biobrick standard 2003



CRISPR - Cas9



Labs as a service



Center for Postnatural History - Rich Pell



Conclusions

• Biology:
• No longer framed by the possible
• Transformed from observation to engineering
• Changing:

• Value chains 
• Business models
• Design process 



Biology & hacking



Inspiration & justification



Joe Davis



Critical Art Ensemble - Free Range Grain 2003



DIYBio 2008



Hackteria, 2009



Paul Vanouse 2009



Kay Aull



Ellen Jorgensen - Genspace 2010



Meredith Patterson

Biopunk Manifesto 2011

“we assert that the right of freedom of 
inquiry, to do research and pursue 
understanding under one's own direction, 
is as fundamental a right as that of free 
speech or freedom of religion”



Cathal Garvey, Ireland 2012



DIY GeneGun 2012

Trojok



Labs everywhere - diybio.org/local

http://diybio.org/local


reagentlab.org - DIY bioreactor

http://reagentlab.org


Open Biolab Graz - BSL1



BeerDeCoded - Hackuarium



Protein purification - Hackuarium



Juicyprint - London Biohack Space



BRMScope - BRMLab



NFC implants - Bionyfiken



Duckweed - Hackteria



Apple Ears - Andrew Telling



Ontology

• Biohacking / DIYBio is a mix of:
• 1960 Do It Yourself culture
• 1980 Open Source movement (software)
• 1995 Internet powered Citizen science
• 2003 Synthetic biology
• 2007 Open Hardware



Online communities
Biohack spaces as

distributed knowledge hubs



Networks

• hackteria.org 
kitchen mailing list:
• http://lists.hackteria.org/cgi-bin/mailman/listinfo  

• diybio.org 
International mailing list:
• https://groups.google.com/d/forum/diybio 

• Facebook
• https://www.facebook.com/groups/diybio/
• “Biohacking and Genetic Design Network”

• https://www.facebook.com/groups/769326966539324/

http://hackteria.org
http://lists.hackteria.org/cgi-bin/mailman/listinfo
http://diybio.org
https://groups.google.com/d/forum/diybio
https://www.facebook.com/groups/diybio/
https://www.facebook.com/groups/769326966539324/


Events

• Announced on the mailing lists
• Hackteria Lab
• CCC Hamburg
• Pixelache Helsinki
• OuiShare



Events

• Global Community Biosummit (biosummit.org)

http://biosummit.org


Market & non-market rationales
“Do it without”: pharma, agrotech

vs

Bio innovation



OpenPCR 2010



Glowing Plant 2013



Indie Bio



Super powers
What are the big players up to?



CRISPR edited embryos (2015)



CRISPR edited humans (2018)



Curing cancer with viruses



Gene drive mosquito eradication



Neurogenerative stem cell therapy



Changing photosynthesis



Human pig embryos
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