Early Praise for Gene-trepreneur
“The Amazon is burning. Our oceans are dying. And our fellow humans and animals
are still suﬀering in the billions. But there is a radiant hope on the horizon. In Genetrepreneur, Brett shares the stories of those who have chosen to fight for change
with science. I highly recommend that you read this book and then get ready to join
the mission-driven cause. You can help build a better and more sustainable future.
Onwards and upwards we go together!”
–Ryan Bethencourt, Biohacker, Biotech Entrepreneur and Investor, Shark Tank alum

“Science and technology helped humanity become the rulers of our planet,
transforming it in ways that often benefit us but to the great detriment of many
other species. Can those same disciplines that placed us on the throne now be used
to lighten our footprint and make Earth a more habitable place for us all? Brett
Cotten argues persuasively that’s the case, and gives several compelling examples
of biotech entrepreneurs trying to do just that.”
–Paul Shapiro, Author of Clean Meat: How Growing Meat Without
Animals Will Revolutionize Dinner and the World

“Gene-trepreneur is a world atlas of biotech: a navigable guide to the intertwined
fields of industry, sustainability, and science. Brett Cotten takes you through all the
steps to impactful biotech success. Aspiring entrepreneurs listen wisely.”
–Simon Jude Levien, Harvard Student & Science Writer published
in the New York Times, NJ Herald, & Boston Globe

We have lost a lot of Earth's biodiversity, but there is ALWAYS hope. Cotten produces a
lively gaze into how global sustainability in food, materials, and wildlife conservation
are vastly intertwined while capturing how one can be a part of the exciting and
innovative changes to come.
–Forrest Galante, Conservationist and Host of Animal Planet's Extinct or Alive

“Cotten manages to root a sometimes intimidatingly technical topic into history and
pop-culture that EVERYONE can relate to. Gene-trepreneur is an absolute mustread for anyone even adjacent to the field—it brings scientific depth into focus and
builds bridges we’ll need to progress into our best future. Bravo!”
–Shannon Theobald, Author of Printing Your Dinner:
Personalization in the Future of Food

“Gene-trepreneur leans into the power of the biotechnology revolution to solve the
world’s greatest global challenges like biodiversity loss and climate change. Brett
Cotten’s enthusiasm and passion shines through as he takes you on a journey of
how to become an impactful Gene-trepreneur.”
–Shen Ming Lee, Author of Hungry for Disruption: How Tech
Innovations Will Nourish 10 Billion by 2050

“Brett cleverly delivers on the new and fast-growing biotechnology industry and
explains how we can bring the most value out of our finite resources in this world.
Gene-trepreneur is a must read for those who are interested in the future and how
we can grow our wealth and prospect for the next generation.”
–Chong Hwan Kim, Author of IoT 2030

“It’s incredible to see the way Cotten broke down the innovations in biotech and
the future of the industry into a fun and educational book we can all learn from.
In Gene-trepreneur, he includes his own interviews of some amazing, insightful
founders and CEOs. This is a book you definitely don’t want to miss.”
–Jason Kraus, Author of Venture Forward: Lessons from Leaders

“Maybe becoming a bio-entrepreneur is not hard as it looks. Ditto for saving the
world from climate change, species loss, deforestation, pollution, animal and human
maladies. The time is ripe for these bold messages–enabling competence and hope.
Each chapter is brimming with lively discussions, allusions to relevant sci-fi becoming
real, sage advice and copious reference resources.”
–Dr. George Church, Harvard Medical School Professor and Co-Author of
Regenesis: How Synthetic Biology Will Reinvent Nature and Ourselves.

GENE–TREPRENEUR
Cultivating an Entrepreneurial
Mindset in STEM to Impact
Sustainability

BRETT COTTEN

n e w degr ee pr e s s
cop y r igh t © 2019 br e t t co t t en
All rights reserved.

gen e – t r epr en e u r
Cultivating an Entrepreneurial Mindset in STEM to Impact Sustainability

isbn

978-1-64137-480-4
978-1-64137-268-8

Paperback
Ebook

To Mom, Dad, Bri, and Kiele

Also, to people who are nice to animals.

Contents
Acknowledgements

I

Seven Lessons for Gene-trepreneurs

V

Preface

1

Introduction

7

Chapter 1. Clean Seafood Part I: A Sea of Sustainability Challenges and
Fish Death Stars

21

Chapter 2. Clean Seafood Part II: Tuna and the Gene … Wilder

35

Chapter 3. Terrestrial Meats and Noble Goats

49

Chapter 4. Clean Dairy, Better Eggs, and Gaylord Focker

77

Chapter 5. Crop Tech and Coﬀee

89

Chapter 6. Microbe-Managing and Spider-Man
Chapter 7.

Species Conservation Part I: Genetic Tools
and Guardians of the Galaxy

101
123

Chapter 8. Species Conservation Part II: Clever Strategies and Middle-earth

137

Chapter 9. De-extinction Part I: Where to Begin and NOT Jurassic Park

155

Chapter 10. De-extinction Part II: Restoring Balance and LAL not LOL

167

Conclusion

181

About the Author

201

Selected References

203

Acknowledgements
When setting out on a long journey you’ve never embarked on before,
you never know how much work it will take to reach your final destination. I’ve discovered along my journey writing Gene-trepreneur
that publishing a book takes a village, and I am so grateful for all
of the support. Fulfilling this dream would not have been possible
without you.
Thank you first and foremost to my family for supporting me
through every step of the way, always.
Kim Cotten

Gerry Cotten

Briana Cotten

Kiele Cotten

Thank you to the publisher, New Degree Press, especially Brian
Bies and those on my publishing team who helped turn my words on
a page into an actual book I am proud to have written.
Brian Bies (Head of Publishing)

Ty Mall (Developmental Editor)

Linda Berardelli (Marketing Editor) Amanda Brown (Copyeditor)
Srdjan Filipovic (Cover Designer)

Grzegorz Laszczyk (Formatting Editor)

Thank you Eric Koester, of the Creator Institute, for inspiring me
to write a book now—not to put it off until I’m an old goon. You have
changed my path forward in the best of ways.
And thank you to everyone who: gave me their time for a personal
interview, pre-ordered the eBook, paperback, and multiple copies to
make publishing possible, helped spread the word about Gene-trepreneur to gather amazing momentum, provided their insight in content editing, design, and publishing strategy, and to those whom I’ve

ACKNOWLEDGEMENTS ·

I

played Settlers of Catan with—I’ll get you next time. I am sincerely
grateful for all of your help.
Abra Sitler

Christian Gibson

Ian Clark

Adam Zorin

Christian Tillegreen

Ian Wolfe

Adrielle Espinosa

Dana Bistritz

Isaac Shoemaker

Alexis Vanderhye

Dana (Robin) O’Brien

Jack Durbin

Alex Patin

Daniel Burchard

Jade Warn

Allison Fletcher

Daniel Uribe

James Huang

Allison Mielke

Dan Smith

Jean Donahue

David Benzaquen

Jeanmarie Lynch

Andrew Bickeron

David Gress

Jennifer Vermet

Andrew Blower

David Rabuka

John Mulligan

Angela Trzcinski

Debra Dearien

Jonathan Muth

Angelique Donati

Denver Greenawalt

Juliana DeMarici

Anja Dietrich

Dylan Gambardella

Kang Chi Lin

Ed Goodall

Katie Casselton

Elli Tatsumi

Katie Forte

~Andra Necula

~Austin Che
Austin Heimark
Ayna Arora
Ayush thomas

*Emily Johnson

*Kenneth Klacik

Erick Young

Kenny Joyner

Erik Vos

Kimberly Pfeiﬀer

Ben Bradbury

Francisco Jaubert

Kim Ulaky

Brad Vanstone

Geena Matuson

Kishore Nannapaneni

Brendan Doherty

*George Chiang

Kotaro Sasaki

Brent Gerbec

Gianna Olivo

Krzysztof Zembrzuski

Brian Spears

Godwin Chan

Larry Norder

Brooke Iveta Fecko

Guadalupe Alvarez

Lauren Scott

*Cal Cacciaguida

Haley Hoﬀman Smith

Leslie Olivos

Carly Newfield

Haley Janowitz

Letitia Tajuba

Cassi Leigh

Hilde Coumou

Ling Ka Yi

*Chloe Cacciaguida

Hunter Tiedemann

Lisa Lloyd

~Barry Canton

II

· G E N E–T R E P R E N EU R

Luciano Bueno

Paul Bevan

Shannon Theobald

Madeleine Cuan

Paul Shapiro

Shen Ming Lee

Marcos Vega-Hazas

Peter Prestipino

Shu Li

Margaux Woellner

Philip Chwistek

Simon Levien

Mark Donahue

Philipp Ziegler

Socrates Leotsakos

~Matthew Markus

Rachel Leigh Gross

Stephan Salinardo

*Matt Meltzer

Rich Keller

Stephen Botelho

Meredith Lloyd-Evans

Rick Weyer

*Steve Dearien

River Goh

Stuart Powell

Michael Hsun

Robert Beaury

Tanvi Prabhakar

Michael Meisel

Rohan Iyer

Thomas O’Neill

*Michael Graf

~Michael Selden

~Ryan Bethencourt

Thor Sigfusson

~Molly Morse

~Ryan Phelan

Timothy Librizzi

Next Gen Community

Sally Lee

*Todd Erdley

Nicole Tarlton

Sandhya Sriram

Tom Speedy

Norman Rogers

Sarah Rudd

*Tyler Berry

Pam Marrone

Sara Huser

Wayne Puglia

Key: *multiple copies/campaign contributions, ~featured interviewee

ACKNOWLEDGEMENTS ·

III

Seven Lessons for Gene-trepreneurs
There are *hopefully* many valuable takeaways for you throughout this book, but here are seven big-picture lessons for a look at what
is to come. They are expanded upon individually much more in the
conclusion as well.
1.

Ideas alone don’t mean anything. Execution on those ideas means
everything.
2. Opportunity recognition isn’t about creating something entirely
new. It’s about bringing together things that have never been
combined in that way before.
3. Only work on something if you’d still do it for little to no money.
Money is a by-product of mission-driven endeavors.
4. Operate with 100 percent transparency. People support causes
(and people) they care about.
5. Fast fish eat slow fish, so build the most agile, adaptable teams.
6. Think BIGGER. Don’t limit yourself to what others think is
possible.
7. And give yourself permission. Sometimes nobody else will, but
you absolutely must.
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Preface

“We shall escape the absurdity of growing a whole chicken in order
to eat a breast or a wing, by growing these parts separately under
a suitable medium.”¹
– w i n s t o n c h u r c h i l l , “ f i f t y y e a r s h e n c e ,” 19 3 2

Almost one hundred years ago, one of the world’s foremost leaders
dreamed of making chickens an obsolete technology. In the decades
since, this aspiration has been added to by countless writers, filmmakers, entrepreneurs, activists, scientists, politicians, and everyone
in between. The concept has been widely shared amongst our favorite
books, shows, movies, projects, and nerdiest sci-fi dreams.
But how close are we almost a century later to making this collective ambition a reality? Are we even scratching the surface of Churchill’s “suitable medium”?
We are now closer than ever before to telling chickens good-bye
and good “cluck” in favor of new research and medical-grade technologies. These progressions are giving us unprecedented abilities
to grow real meat without factory-farming animals. It’s appropriate
timing too because forthcoming generations increasingly want to live
longer, healthier lives that are less disruptive to the world around
them. It’s difficult to understate the potential impacts such a change
could bring. But how can we make it possible?
The key to making this dream a present-day reality lies in STEM
entrepreneurship. The people leading and supporting impactful
1

“Fifty Years Hence (Popular Mechanics, 1932).” New Harvest. January 15, 2016.
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STEM initiatives through an entrepreneurial mindset, we’ll call
them Gene-trepreneurs, will lead us into the sustainable, bio-based
future. While ending animal agriculture is an extremely important
component of this dream, there are still untold pieces left to connect
into the overall puzzle. The good news? Perhaps now is the best and
most hopeful time in human history to keep adding those pieces in
at a faster rate than ever before.
Even though we are now immeasurably close to living in a world
that Churchill and so many others have long coveted, it’s been a
lengthy road to get here, and truthfully, there hasn’t always been so
much hope.
∞
As Ryan Bethencourt, one of the fantastic Gene-trepreneurs in this
book, will tell you later on, at age ten he witnessed a pig being slaughtered. The animal was evidently terrified, and Bethencourt could
do nothing but helplessly watch the shocking scene play out before
him. In this moment, ten-year-old Ryan felt what so many others
eventually go numb to: that what he saw and knew to be happening
to billions of animals from then on didn’t feel right, and he was convinced it didn’t have to be this way forever.
Like Ryan, as children we all eventually learn where meat comes
from. So why didn’t Ryan Bethencourt grow up to become numb to
the meat industry like so many others? Why did the feeling stick?
(And I’ll tell you a secret. It wasn’t due to the wonders of Duck Tape.)
Perhaps it was because witnessing the incident first-hand left an
everlasting impression—a reminder never to go numb. We all have
these reminders for various things in our lives, and I suppose like
fight or flight, we choose to either suppress or embrace them.
Bethencourt chose to embrace his pain point with the state of
food production. Today, this biotech entrepreneur’s path has led him
to become the co-founder and CEO of a food innovation startup, Wild
Earth. Ryan and his company were eventually featured on Shark Tank
season 10 where he successfully struck a deal with Mark Cuban for
$550,000 in investment. We’ll get a chance to talk much more about
Ryan Bethencourt and Wild Earth in chapter 3, but in this full-circle
2
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moment, the child who once watched helplessly as a scared pig was
slaughtered was able to show the world how he is building a tremendous company—one that will mitigate our reliance on doing the same
to billions of animals in the future.
∞
In writing this book, I realized the world needs more people growing
up with a desire to be like Ryan Bethencourt and others later featured
such as Pat Brown, Andra Necula, Eben Bayer, Molly Morse, Michael
Selden, and so many more. They have all embraced the injustices and
inefficiencies they have seen in the world by dedicating themselves
to improving those circumstances through STEM entrepreneurship.
You are most likely unfamiliar with this list of Gene-trepreneurs right
now, but you will soon know who they are, what they stand for, and
hopefully how we can all get some of that magic dust they’ve been
rolling around in to rub off on us by the end of this book.
These Gene-trepreneurs make their pain points their purpose
and wield the intersection of biology, technology, and business as their
tool to increase sustainability in the world around them; that’s what
makes them Gene-trepreneurs in the first place—and such powerful
ones at that.
The truth is that most people don’t recognize how many amazing opportunities are now at our fingertips. With the help of biotech,
we have the potential to solve some of our greatest and most highly
interconnected global challenges such as deforestation, ocean pollution, animal agriculture, human health, microplastics, species loss,
climate change, and more.
But there’s an inherent problem in the system. Opportunities
to transfer STEM and other valuable skillsets into novel areas that
significantly impact sustainability simply aren’t taught about much,
if touched upon at all, in most educational programs (high school,
undergraduate, and graduate-level). So how can we prepare the rising
generations of today, tomorrow’s Gene-trepreneurs, for their greatest
inherited and globally shared challenges? How can they be educated
to recognize and capitalize on new STEM opportunities to impact
sustainability and essentially save the world?
PREFACE ·
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The answer isn’t to try and cover as much material as possible
and hope something sticks. Rather, it is to teach what is commonly
referred to as the “entrepreneurial mindset”, or perhaps in this case
we should call it the “Gene-trepreneurial mindset”? Through teaching
the next generation of problem-solvers to operate effectively in environments of uncertainty, recognize opportunities, and take action
upon them, we will cultivate tomorrow’s Gene-trepreneurs.
∞
But why does this matter to you?
Well, now is truly the time for today’s best and brightest to hop
on the bandwagon and go after the world’s biggest, most pressing
sustainability problems. The funding tap is on for biotechnology
startups. And many companies are finding they can be more successful following the “doing well while doing good” philosophy. This
is in large part due to consumers’ increasing demands for companies
to step up their sustainability game in order to win customer dollars.
This optimistic change in customer behavior brings with it huge
market potentials for individuals and companies who can share their
stories of purpose—how they’re not just selling products and services,
but how they’re inducing positive impacts as a direct result. Plus, all
this new biotech at our fingertips is transforming entire industries to
create cheaper, more sustainable, and healthier products. Suddenly,
consumers with differing priorities (costs, ethics, personal well-being,
etc.) have their barriers lowered, and it becomes easier and more
appealing for everyone to make changes in the right direction regardless of diverging motivations.
Companies and consumers can make the world a better place
while simultaneously getting what they want. It’s truly a case, and a
very profitable one at that, of “have your cake and eat it too.”
∞
Fascinatingly, this wave of bio-based innovation mirrors the rise of
the internet in the 1980s and 90s, but we’re programming a different

4
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type of code this time not with the purpose of connecting the world,
but rather saving it.
Bill Gates has said that if he were a young student today, he’d
study artificial intelligence, energy, or biosciences, as they are all
“promising fields where you can make a huge impact.”² He went on
to say, in reference to young students and professionals, that “you
know more than I did when I was your age … You can start fighting
inequity, whether down the street or around the world, sooner.” Winston Churchill might have had the vision, but he and others of his
time lacked the tools to bring these big ideas to life. However, today,
we have the tools to enact significant change on a genetic level. I like
to call it microbe-managing our future.
The goal will now be about teaching others not only how to wield
these tools, but in service of what higher purpose. My hope is that
through reading this book, you will discover the common threads in
sustainability that weave our world together and how you have the
power to enact direct change by utilizing the skills and resources
at your disposal to achieve your greatest impact (this is called effective altruism).
As another Gene-trepreneur, Dan Widmaier of Bolt Threads (a
company brewing spider silk amongst other amazing projects), will
iterate later on, sometimes the right person for the job doesn’t exist
yet, so we have to build them. And wouldn’t it be great if you could
use this book as a toolkit with takeaways for how you can begin
building yourself into your own version of Ryan Bethencourt, of Dan
Widmaier, of Andra Necula, of … you?

2
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