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Intro of Ginkgo



How Ginkgo get started?



300 PEOPLE
>125 ROBOTS
>50 act ive projects
>25 organisms,  6 fungi species
100,000 SQ FT IN BOSTON
$429M PRIVATE INVESTMENT



What do we do?

Chemicals Strain Improvement Enzymes



Foundry



Foundry

software
automation

next generation sequencing



Biology at scale
Genetic engineering at scale??

Need a transition slide here like the ‘Consumer biotech slide”

BIOLOGY AT SCALE



Logistics are managed using barcoding and proprietary 
Information Management System

>24M Samples in our
internal system



Automated processing of DNA, proteins, cells, and
compounds

>1.5M liquid transfers 
per month



Foundry snapshot in Jan 2020

>10K bacterial genomes per week

>80K strain tests per month>1 million foundry operations per month

>8K new strains



A case study : enzyme sourcing

SEARCHING ENZYME 
SPACE
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Previously known 
activity

Known activity on 
similar substrates

Enzyme Discovery



ENZYME DISCOVERY
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PROPRIETARY AND CONFIDENTIAL

Lightly sample 
uncharacterized clusters

Enzyme Discovery



EXPLORING BIODIVERSITY AT FOUNDRY SCALE

PROPRIETARY AND CONFIDENTIAL

ENZYME ACTIVITY

Analyze sequence and remove inactive clusters from model 

Look for similar untested 
variants and ID key residues

Enzyme Discovery



PROPRIETARY AND CONFIDENTIAL

Substrate

Product 1

Product 2 (desired)

METABOLOMICS FOR SPECIFICITY

Enzyme Discovery



PROPRIETARY AND CONFIDENTIAL

METABOLOMICS FOR SPECIFICITY

Activity Specificity

Many active 
variants in cluster 

with previously 
known activity

Enzyme Discovery



PROPRIETARY AND CONFIDENTIAL

METABOLOMICS FOR SPECIFICITY

Activity Specificity

Highly specific 
variants in poorly 

characterized cluster

Enzyme Discovery



ENZYME DISCOVERY

PROPRIETARY AND CONFIDENTIAL

METABOLOMICS FOR SPECIFICITY

Activity Specificity

Surprisingly active 
variants in completely 

unknown clusters



Enzyme Discovery

PROPRIETARY AND CONFIDENTIAL

METABOLOMICS FOR SPECIFICITY
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Enzyme Discovery+ Engineering

PROPRIETARY AND CONFIDENTIAL

Seed

15 positions targeted for site-directed mutagenesis; 4 key positions shown

INCORPORATING RATIONAL PROTEIN DESIGN



Enzyme Discovery

PROPRIETARY AND CONFIDENTIAL

METAGENOMIC SCREENING
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Pathway balance

SEARCHING PATHWAY 
SPACE



Pathway design

promoters enzyme 1enzyme 3 enzyme 2

xx
promoters

x



CodeBase
Ginkgo’s foundry and codebase make 

biology easier to engineer



Machine and Deep learning

PROPRIETARY AND CONFIDENTIAL



Machine and Deep learning

PROPRIETARY AND CONFIDENTIAL



Codebase benefits

Enzyme library developed for a 
fragrance application Data from fragrance work used to 

refine and expand the library for an 
application in electronics

Enzyme library again leveraged to find 
enzymes for baking applications

FRAGRANCE - - - - - - - - - - - - - - - - - - ELECTRONICS - - - - - - - - - - - - - - - - - - - - - BAKING

Codebase enables Ginkgo to work across industries more efficiently 



3
3

F O O D

A G R I C U L T U R
E

M A T E R I A L S

T H E R A P E U T I C
S

C U L T U R E D  
I N G R E D I E N T S

S W E E T E N E R
S

C O N S U M E R
E L E C T R O N I C S

B I O D E F E N S E

I N D U S T R I A L
B I O T E C H

E N E R G Y  &  
E N V I R O N M E N T

WE’RE BUILDING 
THE BACKEND 
OF THE 
BIOECONOMY.



IMAGE CREDIT: KAREN INGRAM



Joyn Bio, a joint venture between 
Bayer and Ginkgo, is engineering soil 
microbes to solve grower’s greatest 
challenges and build sustainable 
communities. Their first task: enabling 
microbes to produce nitrogen in the 
roots of non-legume crops.

IMAGE CREDIT: KAREN INGRAM



+

FERMENTED CANNABINOIDS

Enable access to hard-to-source medicinal 
cannabinoids

Engineered production enables more cost-
effective and consistent high-quality supply 
compared to farm-based approaches

I M A G E :  J E S S E  
C O S T A / W B U R
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ginkgobioworks.com |          yangcao@ginkgobioworks.com

Thank You


