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Safe Harbor Statement*

The statements made by Yield10 Bioscience, Inc. (the “Company,” “we,” “our” or “us”) herein regarding the Company and its
business may be forward-looking in nature and are made pursuant to the safe harbor provisions of the Private Securities
Litigation Reform Act of 1995. Forward-looking statements describe the Company’s future plans, projections, strategies and
expectations, including statements regarding future results of operations and financial position, business strategy,
prospective products and technologies, timing for receiving and reporting results of field tests and likelihood of success, and
objectives of the Company for the future, and are based on certain assumptions and involve a number of risks and
uncertainties, many of which are beyond the control of the Company, including, but not limited to, the risks detailed in the
Company’s Annual Report on Form 10-K for the year ended December 31, 2017 and other reports filed by the Company with
the Securities and Exchange Commission (the “SEC”). Forward-looking statements include all statements which are not
historical facts, and can generally be identified by terms such as anticipates, believes, could, estimates, intends, may, plans,
projects, should, will, would, or the negative of those terms and similar expressions.

Because forward-looking statements are inherently subject to risks and uncertainties, some of which cannot be predicted or
quantified and may be beyond the Company’s control, you should not rely on these statements as predictions of future
events. Actual results could differ materially from those projected due to our history of losses, lack of market acceptance of
our products and technologies, the complexity of technology development and relevant regulatory processes, market
competition, changes in the local and national economies, and various other factors. All forward-looking statements
contained herein speak only as of the date hereof, and the Company undertakes no obligation to update any forward-looking
statements, whether to reflect new information, events or circumstances after the date hereof or otherwise, except as may
be required by law.

*Under the Private Securities Litigation Reform Act of 1995
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Company Overview 

Yield10 Bioscience (NasdaqCM:YTEN)  is developing technologies to enhance global food security
• Headquartered in Woburn, MA  USA
• Oilseeds center of excellence in Saskatoon, Canada

Yield10 brings extensive expertise and a track record in optimizing the flow of carbon in living 
systems to the agriculture sector to increase yield in key row crops

• Yield10 is targeting step-change (10-20%) increases in seed yield 
• Technology based on >15 years of cutting edge crop metabolic engineering research
• 15 recent patent applications for increased crop yield 
• Open innovation business model provides low hurdle for work with Ag majors 

Yield10 focuses on its core strengths of advanced bioscience and innovation
• Discover and de-risk yield technologies for major North American crops: 

corn and the two oilseed crops soybean and canola
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Yield10 Technologies Enable Multiple Paths to Value Creation

Commercial Strategy
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Major North American Commodity Crops 
 Accelerate deployment with Ag majors 
 Provide low hurdle to deploy and test yield traits in elite germplasm 
 License agreements with milestones and participation in downstream economics 

Specialty and Niche Crops including Nutritional Oils  
 Form collaborations based on combining technologies to improve yield 

and/or improve nutritional value  
 Focus on development of new products in food and animal feed
 Utilize technologies enabling a non-regulated path to market   
 JV-type agreements with significant share of downstream economics 

Yield10 Technology Platforms  
 Accelerate innovation based on unique approach to identifying gene 

combinations for editing
 Access government grants and relationships with leading plant scientists  
 R&D support for partner funded programs  
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Significantly Increasing Crop Yield Will Require Gene Combinations
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Step-change increases in seed yield will likely require increased photosynthetic carbon 
fixation and delivery of the increased fixed carbon to the seed
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biosynthesis Lipid 
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Seed 
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Developing seed cell
 Identifying the right combination of genes is a key task
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“GRAIN” Trait Gene Discovery Platform
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Gene 
Targets

• We are developing “GRAIN”, a “Waze” or “Google Earth”-like system for identifying gene targets 

• Integrating three key technology elements:

• Metabolic engineering or synthetic biology, the “Crop Smart Carbon Grid” (carbon capture/conversion infrastructure)

• Transcriptome network analysis, the “T3 Platform “ (gene regulators or traffic lights) – C4001-C4003 traits

• Powerful feedback loops incorporating data from high yield lines

• We are progressing gene targets from elements of the GRAIN platform (C4004-C4026: C3011 and C3012)

“Crop Smart Carbon Grid” 

“T3 Platform “

GRAIN: Gene Ranking Artificial Intelligence Network

“roadmap” 
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Rich Pipeline of Trait Genes in Development 
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Many opportunities exist for licensing and/or partnerships 

CROP TRAITS IN DEVELOPMENT
Business Area Current Status

Seed Yield Traits-Regulated

C3003
Camelina 1st and 2nd generation in field testing
Canola 1st generation in field testing
Soybean and rice in development

Seed/Oil Enhancing Traits-Non-Regulated
C3004 Camelina testing underway
C3007 Camelina, canola editing underway
C3008a Camelina non-regulated1 status achieved
C3008a, C3008b and C3009 combinations Camelina, editing of all 3 gene targets underway
Additional oil trait combinations Research in progress

Yield Improvement Discovery Platform (“GRAIN”)

C4001 and C4003
Wheat program underway
Rice transformation underway 
Corn transformation next step 

C4002 Corn transformation next step
C4004 Editing in rice underway
C4004 plus 23 additional gene editing targets Research with rice and wheat next step

1 not regulated by USDA-APHIS in US, could be regulated by EPA and/or FDA 
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Novel Yield Trait Gene: C3003
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C3003 is a component of an algal system for increasing photosynthesis in low CO2 conditions
• A scientific discovery from University of Massachusetts with a unique biological mechanism
• C3003 improves the metabolic infrastructure of the plants, believed to impact photorespiration
• Potential to be useful in a wide range of C3 crops: Camelina, canola, soybean, corn, wheat, rice and others 

Scientific progress provides new insights on mechanism
• Four additional patent applications filed in 2017
• Recent DOE grant sub-awardee (Michigan State prime awardee)
• Modeling suggests testing in combination with C3004 

Development program for C3003 
• Leverage the development speed of Camelina to optimize

the impact of C3003 in major crops
• Demonstrate Camelina results translate into canola, soybean and rice
• Execute 2018 Field Tests in oilseed crops to optimize constructs 
• Monsanto license provides a path to test C3003 in elite 

soybean germplasm and in combination with C3004  
A 5% reduction of photorespiration in soybean and wheat  
would add ~$500 million/year of economic value in the US 
(Walker et al., 2016, Ann. Rev. Plant Biol. 67:17.1 – 17.23)
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• Yield10 and Metabolix Oilseeds have engineered Camelina and canola to express C3003 from constitutive 
(Gen 1) or seed specific (Gen2) promoters

Crop/Trait
Year 

2017 2018 2019
Camelina
Gen 1 C3003

 2016 field test data reported (up to 23% seed 
yield increase)

Camelina
Gen 2 C3003

 Greenhouse (up to 24% seed yield increase) 
 2017 field test (up to 7% seed yield increase)

 Field tests

Canola
Gen 1 C3003

 2017 field test (up to 13% seed yield increase)  Field tests

Canola
Gen 2 C3003

 Greenhouse data
 Field tests

 Field tests

Soybean
Gen 1 & Gen 2

 Greenhouse data from early generations  Small scale field plots  Field tests

Rice 
Gen 1 & Gen 2

 Greenhouse data
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C3003: Trait that Increases Seed Yield Likely by Impacting Photorespiration
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Novel Traits for Boosting Seed Oil Content 
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Yield10 is uniquely positioned to re-engineer the oil biosynthesis pathway in oilseed crops   

1 not regulated by USDA-APHIS, depending on the trait could be regulated by EPA and/or FDA 

Current Status 
• Progressing gene targets involved in oil biosynthesis pathway
• Building the IP position
• Potential to combine (stack) with oil composition traits  (e.g. high oleic, omega fatty acids) 
• Obtained first non-regulated1 Camelina line (C3008a) via a submission to USDA-APHIS in 

2017
• Multi-gene edited oilseed lines developed (eg. C3008a, C3008b, C3009)

Next Steps 
• Integrating C3007/C3010 to further boost oil content
• Make submissions of traits/plants to USDA-APHIS to enable non-regulated US field tests 
• Conduct field tests to generate data
• Identify opportunities for licenses and collaborations for nutritional oils

Seed oil content is a key value driver in oilseed crops 
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ACCase
activity

ACCase with 
increased activityACCase enzyme

Reduce/eliminate
BADC          with 
genome editing

• Acetyl-CoA carboxylase (ACCase) - a key enzyme in oil biosynthesis with a complex, multi-subunit enzyme structure
• BADC (C3007), a key negative regulator of ACCase (Salie, M. et al., 2016, Plant Cell)
• Use genome editing to reduce/eliminate availability of BADC (red squares) to increase the activity of the key ACCase

enzyme to increase carbon for fatty acid biosynthetic pathway

Increased 
seed oilACCase

activity 

Photosynthesis Malonyl CoA Oil biosynthesisAcetyl-CoA
ACCase

Editing of C3007 Trait:  A Negative Regulator of a Key Enzyme in Oil Biosynthesis

BADC = biotin/lipoyl attachment domain containing proteins
BCCP = biotin carboxyl carrier protein

+         BADC     

+         BCCP   
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• Yield10 has exclusive option to license BADC technology from University of Missouri

• There are multiple types of BADC genes in plants (Salie, M. et al., 2016, Plant Cell)

• Yield10 has identified 

- 3 different BADC genes (9 homologs) in Camelina

- 3 different BADC genes (6 homologs) in canola 

• Yield10 working to edit combinations of BADC homologs in Camelina and canola to increase oil yield

- Target editing of all homologs

- Target editing of only some homologs
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Multiplex Editing to Target BADC Genes in Camelina and Canola
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Multiplex Editing to Increase Seed Oil Content

lipid 
biosynthesis Oil Bodies

Triacylglycerol 
(TAG)

C3008a, 
C3008b Reduce oil turnover 

during seed 
maturation that 

leads to oil yield loss
FA biosynthesis

Malonyl-CoA

PLASTIDBADC 
(C3007) 

Acetyl-CoA

C3009

 Combine BADC edits with edits to other genes in oil biosynthesis pathway
 Funded by US Department of Energy – BETO to Yield10 Bioscience with Metabolix Oilseeds as subawardee

Increase carbon 
into fatty acid 
biosynthesis 

pathway

Increase fatty acid 
biosynthesis

Gene Targets, Plant 1

Nature of edits obtained C3008a C3008b C3009

Line type 1 X  X _ X  X X X  X X

Line type 2 X  X X X  X _ X  X X

Line type 3 X  X X X  X X X  X X

Gene Targets, Plant 2

C3007a C3007b C3007c

In progress In progress In progress

 Progress with multiplex editing in allohexaploid Camelina  Progressing  genome editing of BADC in Camelina

X = mutation that leads to inactive protein
_ = homolog that is difficult to mutate

Red, edited genes
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GRAIN platform: Identify Global Regulatory Genes
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Work with switchgrass
Identify candidate global regulatory genes to increase photosynthesis and biomass yield

Global regulatory 
gene candidates 

identified
(C4001, C4002, C4003)

Complex 
transcriptomics 

data

Functional modules 
(modules = groups of genes 

associated with trait that target 
pathways of interest) 

Gene interaction 
network 

Functional modules used for switchgrass
• Increased photosynthesis, biomass, and central carbon metabolism

 Transcriptome-based regulatory association networks to identify candidate global regulatory genes 
 These transcription factors or “gene switches” allow manipulation of multiple genes that can 

modify a trait

transcription factors 
that interact with 

pathways of interest
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Global Regulatory Genes in Switchgrass

 Transgenic plants produced 
• genes expressed from strong 

promoter active in green 
tissue

 Increases in aboveground and root 
biomass observed

Work funded by DOE-EERE
For more data, see: Ambavaram et al., 
Novel transcription factors PvBMY1 and 
PvBMY3 increase biomass yield in 
greenhouse-grown switchgrass (Panicum
virgatum L.), 2018, Plant Science, in press

Leaves & stems,75%-100% increase 
Roots, 85-140% increase

n=4 plants, asterisks indicate levels of 
significance; * P ≤ 0.01, ** P ≤ 0.05)

Leaves & stems, 100-160% increase 
Roots, ~40% increase

C4001 (PvBMY1) C4003 (PvBMY3)



Today

Measurement of Photosynthetic Parameters for C4001, C4003
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C4001 (PvBMY1) C4003 (PvBMY3)

• Photosynthesis rate measurements using 
Dual-PAM-100 (Heinz Walz GmbH) in 2 
month old plants with light adapted leaves 
on a sunny morning

2nd leaf of a 2 month old plant

• PPFD = photosynthetic photon flux density

Leaf used

Various photosynthetic parameters measured.  Primary difference observed in electron 
transport rate around photosystem I and II  [ETR(I) and ETR(II)]
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C4001

Regulates 39 dTFs 

dTFs associated with key metabolic pathways and genes important for biomass, yield, & stress response

34 up-regulated 5 down-regulated

Microarray Analysis of C4001 Transgenic Switchgrass Lines

 High yielding lines useful for identifying pathways controlled by TFs and genome editing targets
 Multiple downstream transcription factors (dTFs) and key pathways are regulated in C4001 lines

Photosynthesis (10) Starch 
biosynthesis (6)

Photosynthetic 
electron transfer (4)

Carbohydrate 
metabolism (8)

Protein metabolism 
& modifications (8)

Lignin & cell wall 
metabolism (18)

Amino acid 
metabolism (7)

Fatty acid & lipid 
metabolism (9)

Plant hormone 
metabolism (9)

Signal 
transduction (16)

Plant stress 
response (11)

Secondary 
metabolism (13)

Transport 
functions (21)

Cytochrome 
P450 genes (7)

In process of testing select dTFs for function, three tested to date

 Targets for genome editing
 Orthologs for downregulated 

genes present in many crops
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Orthologs of C4001 and 4003 are Widespread in Terrestrial Plants
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Analyzed expression profiles of maize orthologs to determine if they are expressed in seed tissues

 In silico analysis of gene expression from maize Electronic Fluorescent Pictograph browser1

 Measurements of expression levels in greenhouse grown maize (inbred line B73) by RT-PCR
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Maize ortholog of C4003

Maize ortholog of C4001 (PvBMY1)
1http://bar.utoronto.ca/efp_maize/cgi-
bin/efpWeb.cgi. Levels of expression 
signals are in FPKM units (Fragment Per 
Kilobase of exon per Million fragments 
mapped). FPKM estimates the relative 
transcript abundance of each gene by 
combining the expression of all the 
transcripts of a gene. 

Maize ortholog of C4003 (PvBMY3)

http://bar.utoronto.ca/efp_maize/cgi-bin/efpWeb.cgi
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Progressing C4000 Series Traits Generated from GRAIN Platform 
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Current Status 
• Reported data showing that global regulatory genes C4001 and C4003 boost key parameters of 

photosynthesis and improve plant biomass in switchgrass
• Conducting studies of C4001 and C4003 in rice
• Signed collaboration with National Research Council (NRC), Canada in wheat for C4001, C4003 

and a downstream transcription factor C4004 - research advancing 
• Foundation IP filed on C4004-C4024 genes (downstream transcription factors) and 

combinations as editing targets
• Editing of C4004 underway in rice 

Next Steps 
• Generate data in rice and wheat with C4001 and C4003 traits 
• Begin corn transformations to enable greenhouse and field tests
• Identify additional targets from “GRAIN” platform accessible with genome editing

Yield10 is uniquely positioned to identify valuable targets based on global transcription factors  
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Program to Increase Seed Yield and Oil Content in Camelina

• Funded by US Department of Energy
• Michigan State University lead (Danny Schnell, PI)
• Yield10 Bioscience and Metabolix Oilseeds are subawardees

• Goal Yield10 and Metabolix Oilseeds:
• Use GRAIN platform (transcriptome-based regulatory association networks) to identify global regulatory genes 

that increase seed yield and oil content
• Similar approach to previous work with switchgrass but with modules of increased oil content and seed yield

20

Identify candidate 
global transcription 

factor genes
Transcriptomics Data

Camelina & 
other oilseeds

Transform 
candidate genes; 
screen for yield

Build gene 
interaction 

network 

Functional modules 
(modules = groups of genes 

associated with increased oil 
content and seed yield) 
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GRAIN Platform: Next Generation Gene Discovery Approach
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Flux Balance Analysis

Define problem 
[directive to minimize or maximize certain flux(es)]

i.e. maximize biomass production

Model output
• Sets of ideal fluxes, theoretical yields
• Pathway comparisons or optimizations
• Alternative pathways to achieve goal
• Importance of individual genes to trait

All reactions in a system
• Enzymatic reactions
• Transport functions
• Inputs/Outputs (ATP, ADP, NADPH,….)
Incorporate thermodynamic information
• Avoid thermodynamically unfavorable solutions

Gene interaction network 
Functional modules target 

pathways of interest 

Candidate global 
regulatory genes

Gene 1
Gene 2

Gene 3
transform

Higher yielding 
plants

transcriptome 
analysis

OUTPUT 1 

OUTPUT 2 

Transcriptome-based regulatory association networks

Yield10 is developing and validating predictive models to guide efforts in gene discovery

GENE EDITING TARGETS

Differentially expressed genes
Gene a    Gene d    Gene k   Gene q    Gene f    Gene y 
Gene b    Gene s    Gene z    Gene m   Gene t   Gene n … GENE TARGETS

Interaction 
of models

Recent Yield10 review article Skraly et al., Metabolic engineering to 
increase crop yield: From concept to execution, 2018, Plant Science, in press
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Summary

 Yield10 GRAIN platform: a unique approach for identifying gene combinations to increase 
yield

• Building and validating predictive models to discover and prioritize traits

 Strong collaborations with multiple academic groups to enhance trait pipeline

 Yield10 is progressing traits to increase oil content and seed yield in canola and camelina
• Traits are also being progressed in other commodity crops such as soybean and rice

 Employing both GMO and genome editing approaches to achieve goals

 Many opportunities exist for licensing, partnerships, and/or collaborations
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Yield10 Contact Info:

Oliver Peoples, President & CEO 
peoples@yield10bio.com

Kristi Snell, VP of Research & CSO     
snell@yield10bio.com
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Thank you
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