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Open innovation: looking outside the company for 
ideas and technology 

Å Adapt to changes in the 

environment

Å Survive through adversity

Å Exploit new niches

Å EVOLVE



Synthetic biology: standardizing biological parts to 
create predictable devices

Electronic circuit

Å Standard parts

Å Predictable input-output

Biological circuit

Å Standard parts

Å Predictable input-output

Switch Light Switch Light



All technologies (d)evolve into standards

Proprietary systems 
and unique works

Standards and 
commodities

ȣÓÏ ÄÅÖÅÌÏÐÅÒÓ ÍÕÓÔ ËÅÅÐ ÍÏÖÉÎÇ ÁÈÅÁÄȦ
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DNA sequencingand synthesis costs are rapidly 
declining, commoditizing genetic data

Source: Lux Research

Gene Sequencing Companies

454 Life Sciences,HelicosBio, 
Oxford Nanopore, Illumina, 
RainDance, Life Technologies, 
Pacific Biosciences, Complete 
Genomics, Visigen
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Cost to sequence or synthesize 
a human genome (3 billion bases)

Sequencing Synthesis

Gene Synthesis Companies

ATG:biosynthetics, Blue Heron 
Biotechnology, CodonDevices, 
DNA 2.0, febit synbiogmbh, 
GENEART, SloningBiotechnology, 
Mr.GeneGmbH
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Synbio application companies have received more 
than $1 billion in funding to date
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Synthetic Genomics

Pacific Biosciences

Perlegen

Ambrx

Amyris 

Codexis

Solazyme

Complete Genomics

Codon Devices

Gevo

RainDance Technologies

Navigenics

Genomatica

OPX Biotechnologies

LS9

Verdezyne (Coda Genomics)

Sequesco

Venture Funding ($ millions)

Seed/A B C D E
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IP: Open source biohacking or patented and 
corporate-owned?


