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Recombinetics’ Single Gene-editing Platform: 3 Products Lines

Biom edical / Hum an Applications Food Anim al Applications

Biomedical Models for 
Developing Human Therapeutics

Transplantable 
Cells, Tissues, & Organs

Precision Breeding for 
Animal Health & Productivity

Pre-Clinical Research Regenerative Medicine Animal Agriculture

ü World’s first sale of a gene-
edited cardiac pig model

RCI gene-edits animal cells (not human cells)
Differentiated and competitive advantage with access to multiple commercial markets

ü World’s first gene-edited 
polled (hornless) cattle

ü Mayo Clinic Partnership to grow 
human cardiomyocytes in pig



RCI’s Com petitive Advantage: Broad IP in Anim al Gene Editing

Biomedical Swine Models + Food Animals on the Ground
Technology Proven and In Play

Generation 2: Three naturally polled calves and their polled 
m others 6 new  calves born Septem ber 2017 

RCI’s DNA Toolbox: Tool Agnostic
TALENs, CRISPR, other Gene-Editing Methods
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>300 
Patent applications 
filed globally for 
gene-editing methods 

22 Patents Issued 
+ 2 Pending Provisional 

7 Pending PCT

ü U.S. patent rights for CRISPR gene-editing 
methods in livestock and aquaculture

ü Global rights for TALENs as a principal tool 
for gene-editing in large animals

ü Significant patent issuances by 
scientifically advanced countries; issuance 
of broad claims in Europe & China

ü Substantial intellectual property in 
advanced reproductive physiology 

ü Freedom to operate in many areas 
allowing path to commercialization

ü Allowed claims in Europe broadly directed 
to allele transfer between livestock 
animals using TALENs

25 Active Families



Next Generation Breeding Technologies
• To date, all genetic progress is the result of traditional animal 

breeding programs
• Mate best animals together
• Select the best progeny based on data available 
• Repeat

•Most improvement have been focused on collecting better data 
and improved analysis (mathematical modeling)
• Genomic Selection programs to better identify best animals

• Clear progress on economic traits – robust data sets
• Animal Welfare and Health Traits – slow progress

• Data issues relating to expressing phenotypes/variation availability



Selective Breeding - Pitfalls

• It is slow and imprecise

• Identifying desirable new genetic 
variation is a matter of chance

• Selection for specific traits leaves 
behind favorable variants 

• Deleterious mutations may be 
propagated unintentionally via 
linkage

• Every round of Reproduction:  
changes are transmitted

• Gene editing is a complementary 
tool to use in addition to 
traditional and genomic selection 
breeding programs
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Drivers for innovation in Animal Agriculture



oConsumer expectations – developing/developing markets

oKeen interest in how food is produced– developing/developing markets

oAnimal Welfare issues high visibility - emotional
oNew and re-emerging disease challenges

oEnvironmental impact being quantified/taxed 

oEvolving regulations for animal production

Drivers for innovation in Animal Agriculture



Public Perception:  Focus on how we treat animals



10

The rules are changing: 
How do Breeding companies respond?



Public Perception: 
How do Breeding companies respond?



Environmental 
Concerns



Breeding for a Changing World



Breeding for a Changing World



Green Revolution 2.0 in Animal Agriculture:

21st Century Agriculture

Green Revolution 2.0

• Accelerated Productivity
• Sustainable
• Global Food Security

Genetic Improvement by Genome Editing

• Causative Sequence Variant validation
• Precise Editing Tools for trait delivery
• Coupled to advanced reproductive methods
• Entry technology for 2nd & 3rd world markets

Genetic Improvement by Genome Selection

• Causative Sequence Variant discovery
• Genomic Selection implementation
• Development of novel phenotypes
• Dbases of genotypes and NGS data

Big Data

• Epidemiological surveys/Pest tracking
• GPS precision management data
• Nutrigenomics
• Satellite imagery and animal 

tracking/activity data

Genetics Companies, Breeding Orgs.  and 

Research Institutions

Farmers, Growers, Data Recorders, Service 

Providers and Ag. Input Organizations
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Opportunity to compliment new breeding 

paradigms

In the era of cheap genotypes; phenotypes are King!

How to exploit DNA information 
and computational power:  
Value capture from investment 
in genome technologies
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Food Anim al Applications

Precision Breeding for 
Animal Health, Welfare & Productivity

Animal Agriculture

Strategic Overview
Development and Commercialization of Elite Animal 

Health and Welfare Traits 
1. Work based on intim ate knowledge of public and proprietary 

genom e databases and association study for key anim al welfare and 
productivity traits

2. Focus on partnerships with key global genetics and anim al breeding 
com panies based on industry and consum er pull
ü Societal pressure on anim al welfare
ü Growing population
ü Clim ate change
ü Health challenges and food safety concerns

First-to-Market: Animal 
Welfare Traits

Consumer and regulatory acceptance; 
difficult to achieve by conventional breeding

1. Naturally-hornless (polled) cattle

2. Naturally-cool 
(SLICK/Therm otolerant)

3. Naturally Castration-Free Swine

Next Up: Animal Productivity 
Traits

Focus on traits that are key targets for the animal 
breeding companies to address; proprietary 

deployment in genetics company’s germplasm

1. Lim itations within current germ plasm   
(disease resistant)

2. Key factors for production im provem ent  
(litter size; growth rate, yield)



The Challenge:
Mechanical Dehorning is Difficult 
for Animals and Producers

1
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Animal Welfare Problem: Painful Dehorning of Dairy and Beef Cattle

1. Population problem: High Merit dairy animals 
generally have horns, which must be removed.

2. Procedure: ~15 million calves polled each year in US
3. Animal welfare imperative: Dehorning is proven 

painful, increases risk of infection and death; 
unpleasant for producers and animals 

4. Cost: Minimum cost to mechanically poll ~ $5-$20 per 
animal; increased risk of health and wellness. 
Eg.~$US138M mortality loss from polling in Australia

5. Growing consumer and retailer pressure to address 
animal welfare in modern supply chains.

Image from http://www.fwi.co.uk/livestock/buyers-guide-calf-
disbudders-on-test.htm 
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Benefits for Animals, Producers and Consumers: 
Naturally Hornless Calves 

üBenefit to her:  no painful, dehorning 
process

üBenefit to the farmer: avoids 
unpleasant dehorning process; farmer 
could spend additional $5-$20 on 
polled semen and break even on the 
cost of dehorning

üBenefit to consumers and retailers:  
Naturally Hornless animal welfare trait 
provides “guilt free” milk and meat

Commercial Partners (Global 
Genetics Companies) On Board  
U.S. Regulatory Framework Lags 

Science



2. Target Validation
1. Target Discovery

3. Deployment

Acceligen’s NBT Advantage: Unique Development Capability
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Beef

M ilk

Value added

Regional adaptations Disease resilience

• Genetic Improvement
• Animal breeders are king
• DNA chips and NGS

• Outputs - Dairy production 
comparisons
• USA 9.61 tons milk/cow
• Germany 7.08 tons milk/cow
• New Zealand 4.62 tons milk/cow

The Yield Gap in Dairy
q Brazil 1.38 tons milk/cow
q India produces 1.15 tons milk/cow
q Africa has 3 top ten cow number countries – none in top 20 for 

production

Gene editing provides a rapid and 
robust approach for adapting elite 
genetic populations for deployment 
in tropical regions.



Problems – lack of valuable targets?
• A modification must have acceptance from animal 

breeders/producers and the value chain 
• Livestock genomics research for variants has not been fruitful
• Most targets for editing are qualitative or monogenic traits
• Most traits of importance are quantitative (many genes)

• There are few natural variants of value for disease resistance
• Animal immune responses are complex & lack of mass selection
• Gaps in the genome

Three intuitive ways to close the yield gap for 
advanced breeding

Adapt elite breeds for intensive production in the tropics

Accelerate production from indigenous, adapted breeds

Disease resistance – when there is no host resistance



Go to market strategy:  MESSAGING and POSITIONING

Absolutely critical for success:  Science vs Passion



NBT’s are Scientifically-Sound Breeding Methods: 
We have been safely eating polled cattle for thousands of years
o Hornless (polled) genetics >5000 years old

- ancient (celtic) allele has been found in an 
Icelandic bovine skull dating back to 1000 AD 

o The celtic allele found in polled British beef breeds 
(i.e. Angus) can be safely bred into all dairy breeds

o RCI has proven capability to introduce polled into a 
horned genetic line of dairy cattle

Who Supports?
o Holstein USA. Buri (father of our 6 new polled calves) 

is in registry and qualifies for export status

o Humane Society USA supports gene-editing for   
animal welfare 

o National Pork Producers Council

o Semex Alliance

Spotigy & Buri pictured at 1 month, 
produced by cloning
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Food Anim al Applications

Precision Breeding for 
Animal Health, Welfare & Productivity

Animal Agriculture

Strategic Overview
Development and Commercialization of Elite Animal 

Health and Welfare Traits 
1. Work based on intim ate knowledge of public and proprietary 

genom e databases and association study for key anim al welfare and 
productivity traits

2. Focus on partnerships with key global genetics and anim al breeding 
com panies based on industry and consum er pull
ü Societal pressure on anim al welfare
ü Growing population
ü Clim ate change
ü Health challenges and food safety concerns

First-to-Market: Animal 
Welfare Traits

Consumer and regulatory acceptance; 
difficult to achieve by conventional breeding

1. Naturally-hornless (polled) cattle

2. Naturally-cool 
(SLICK/Therm otolerant)

3. Naturally Castration-Free Swine

Next Up: Animal Productivity 
Traits

Focus on traits that are key targets for the animal 
breeding companies to address; proprietary 

deployment in genetics company’s germplasm

1. Lim itations within current germ plasm   
(disease resistant)

2. Key factors for production im provem ent  
(litter size; growth rate, yield)



Acceligen Strategic Deployment:  How We Go to Market

Precision Breeding for 
Anim al Health, Welfare & Productivity

Acceligen rapidly enhances  genetic 
improvement in food animals to address 
critical issues in global farming systems.

Animal Productivity Traits
• Key factors for production 

improvement  (litter size; growth 
rate, yield)

Animal Welfare Traits
• Build consumer confidence
• Regulatory clarity
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M acro Traits
Industry W ide Acceptance Drivers

First M overs Preferences
Dom inant Traits Im pacting all Genetic Stocks

M icro Traits
Proprietary

Com petitive Advantage
Unique to Specific Genetic Stocks

Animal Health Traits
• Disease resistance
• Key Industry Driver
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Acceligen’s Elite Traits will be Commercialized with Partners

Bovine – Beef and Dairy

• Naturally Hornless (Polled) 
ü Two global genetics 

companies as commercial 
partners North America and 
European based

• Heat Tolerant (SLICK) 
ü Animals to be born Q2 2018

• TB Disease Resistance
ü $1.3 M development grant 

received Q1 2018; funding 

from 3 countries for isolation 
of disease resistance genes

• Meat Yield (Double Muscle)

Swine 

• Castration-Free Pigs
ü Commercialization 

development grant received; 
Agreements with two major 
swine genetics companies 
focused on animal 

development
• PRRSV

ü Development and commercial 
partner identified

• FMDV
ü Proof of concept animal 

developed; semen collection 
in progress to develop 

production

Aquaculture

• Male Sterility and 
Monosexing
ü Development and 

commercial partner 
identified; LOI signed
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Partnerships with leading 
global genetic com panies 

allow for efficient 
deploym ent of key welfare 

and econom ic traits with 
m inim al capital constraints 

and  m axim ized revenue 

capture.

ü No need to “own” genetic 

stocks; access to established 

elite and commercially 
relevant genetics

ü No need to own production 

systems

ü Exploit developed 
distribution networks

ü Exploit established customer 

bases and relationships



Consumer/Producer Acceptance
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A Changing Consumer Acceptance Trend?
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Naturally Hornless (Polled) Commercial Partnership with American 
Dairy Genetics Company Semex (5/29/18 )

Good 
News
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Agenda
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Acceligen’s Regulatory Position

Regulate the Product; 
not the Process

1. Non-transgenic food animals should be 
regulated by USDA, not FDA.
üAcceligen’s gene-edited animals have native 

traits and are not GMO. Naturally-occurring 
genes are not drugs.

2. Our gene-editing technology and process is 
precise and safe, with no off-target effects.
üNaturally-occurring alleles from the same 

species selected to make hornless cattle. 
We’ve been safely eating hornless cows for 
millennia.

3. Traditional breeding methods are not subject to 
regulation; Gene-editing just accelerates desired 
traits
üTraditional breeding requires ~20 generation 

backcross from horned to polled to return to 
high value milk productivity and quality

Regulate Product Not 
Process at USDA



Pathway to Regulatory Approval
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1. Working with White House, USDA and Congress to get regulatory 
purview for Gene-Edited animals moved from FDA to USDA 
ü Coordination with White House and USDA Interagency Task Force 

on Agriculture and Rural Prosperity 
ü 2018 Farm Bill 

2. Concurrently, seek regulatory approval in a country outside the U.S. 
for our gene-edited bovine and swine where the pathway is defined or 
deregulated. 
ü US government will need to address trade disparities.  Focus 

countries: Brazil; Australia; New Zealand; Argentina; Canada; 
Ireland.  China TBD – with commercial partner.

3. Round Up the Barnyard and other Allies
üHolstein USA. Buri (father of our 6 new polled calves) is in registry 

and qualifies for export status
üHumane Society US supports gene-editing for animal welfare 
üNational Pork Producers Council
üSemex Alliance

Leadership on BIO’s Board of 
Directors Food and Ag 

Section Governing Board 
and the Gene Editing Board 
Advisory Group.
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Castration-Free Swine Partnership: 2 International Genetics 
Companies and Recombinetics Plus NPPC Advocacy

Recombinetics and DNA Genetics 
form alliance to end surgical 
castrations of swine
Jan 03, 2018
“Precision breeding includes a range of 
technologies that will have a strong 
impact on genetic improvement 
programs. This specific project is an 
innovative use of precision breeding 
techniques that have the potential of 
improving both animal health and 
efficiency. We are pleased to be a part of 
making this technology available to the 
pork industry,” Tom Rathje, Chief 
Technical Officer, DNA Genetics.



We need to think differently!

……After all, electricity and the light bulb were 
not invented by incremental improvements to 

the candle



The information contained in this executive summary does not constitute an offer to sell securities or a solicitation of an offer to buy securities. Securities 
may not be sold in the United States of America absent registration or an exemption from registration under the securities act of 1933. It is provided for 
information purposes only. Moreover, none of the information contained in this executive summary is a recommendation for investment in any securities. 
Unless otherwise stated, the copyright for all material in this executive summary lies with Recombinetics, Inc. All rights reserved. All copying is forbidden.

a division of

mitch.abrahamsen@recombinetics.com

mailto:mitch.abrahamsen@recombinetics.com

