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Synthetic'Biology: Disruptive innovation

“When commercializing disruptive technologies, they found or developed
new markets that valued the attributes of the disruptive products, rather
than search for a technological breakthrough so that the disruptive product
could compete as a sustaining technology in mainstream markets.”

“A disruptive innovation is a technologically simple innovation in the form
of a product, service, or business model that takes root in a tier of the
market that is unattractive to the established leaders in an industry.”

— Clayton M. Christensen, The Innovator's Dilemma
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https://www.goodreads.com/author/show/1792.Clayton_M_Christensen
https://www.goodreads.com/work/quotes/1468535
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Disruptive innovation redeflnes markets
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» 1.8 Billion invested in 2017

$300,000,000.00

» Synthetic biology market will be $38.7 billion in 2020

» Opportunities in agriculture, food, nutrition, pharma,

$200,000,000.00

chemicals, energy

» Agricultural opportunities include improved cultivars, soil
health, biostimulants and biopesticides

$100,000,000.00

$0.00

5 synbiobeta
Synthetic Biology Funding - 2017
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Market Opportunity Commercial Products

Funding for Synthetic Biology Companies - Q2 2018 5 synbiobeta

Autolus
Impossible Foods
Precision BioSciences

Beam Therapeutics
Synthorx I

Inovio Pharmaceuticals

Twist Bioscience I

Codexis NG
Poseida Therapeutics G
Synlogic GGG
Concentric NI
Benchling I
AbSci I
Tropic Biosciences IR
Deinove I
Ginkgo Bioworks + Transcriptic IR
Catalog Technologies 1IN
3f Bio D
EnobraQ I
DNA Script IR
Checkerspot HN
Biosyntia 1N
Wild Type 1
Finless Foods IR
PILI W
Synpromics Il
Indee Labs W
Azitra B
Memesis Bioscience B
Ecovia Renewables )
Pheronym |
MiAlgae |
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Gl e — > $925 million invested 33 synthetic biology

companies in Q2 2018
» Follows $650 million in Q1 2018 w/27 companies
» > $1.5 billion YTD in 2018 vs. $1.8 billion in all 2017

» Shifting from VC’s to private equity and
institutional

» Proteins and agriculture materials are early drivers

» Opportunity is real and it’s accelerating

$150,000,000.00
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Moore’s Taw investment curve

Funding for Synthetic Biology Companies 5 synbiobeta $7 billion invested since 2015
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blishfngh new growth trajectory
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Identify and focus on high value customer needs:

$186.6 billion

» Food proteins (e.g. Impossible Foods, Perfect Day, Cherical
Amai Proteins) Pestides
» Food ingredients (e.g. Amyris, Blue Marble, Sensient,
GivaUdan) Polymers Cosmetics
38% 12%

» Enzymes (e.g. Metgen Oy, Dul’ont, Novozymes)
» Agriculture / Bio-pesticides (e.g. Agbiome,

Concentric, American BioSciences, Indigo, Vestaron, Market 2020 ales
Marrone Bio) Food & Flavors $51.5
Cosmetics & Fragrances $22.8
» Organic Acids / Bio-chemicals (e.g. Ginkgo, Ecovia, Bio-Polymers $71.6
Lygos, Kalion, Genomatica, Zymergen, Arzeda) Bio-Chemicals $23.9
Bio-Pesticides $16.8

» Algae (e.g. Triton, DSM, Algenol, others)
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Conclusions

» Synthetic Biology driven by CrispR Cas9 (digital biology) is reshaping our
products for the future

» We are on a trajectory to experience rapidly changing markets, products, and
services within the biomaterials and agricultural products areas

» Demand for biomass based sugars will increase exponentially as fermentation
based product offerings expand

» Improved growth rates and health of forests (and other agricultural crops) can be
impacted by new biostimulants, biopesticides, and soil health (microbiome)
products and services.

» Synthetic biology is an enabler of a sustainable Bioeconomy much like transistors
and CPU improvements have changed our everyday lives since 1970.
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