From: Ryan Phelan

Subject: [Geneticrescue] Welcome to the new Genetic Rescue Listserv
Date: November 21, 2017 at 5:49:05 PM CST

To: geneticrescue(@reviverestore.org

Hello again —
This message is to let you know the transition to the new Genetic Rescue listserv is complete.

Please send all future posts to our listserv using this email: geneticrescue@reviverestore.org.
And do add this email to your contacts/address book.

REMINDER - when you hit reply to — geneticrescue@reviverestore.org — you reply to
the entire list of 188 participants.
For your reference, I’ve attached our complete list of all participants to this email.

You received this message because you are subscribed to the Google Groups "Genetic Rescue'
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue(@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.
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You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.
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Genetic Rescue Listserv Participants as of November 21, 2017

Christina Agapakis, Creative Director, Ginkgo Bioworks

Omar Akbari, Assistant Professor in the Department of Entomology,
University of California at Riverside

H. Resit Akcakaya, Professor in the Department of Ecology and
Evolution, Stony Brook University

Luke Alphey, Group Leader, Vector-Borne Viral Diseases
Programme, The Pirbright Institute, UK

Michael Archer, Professor Biological, Earth & Environmental
Sciences, University of New South Wales (Thylacine & Lazarus
Projects)

Michelle Baker, Ph.D., Research scientist with the Commonwealth
Scientific and Industrial Research Organisation

(CSIRO)

Soraia Barbosa, joint PhD candidate at Porto University (Portugal)
and Cornell University in Biodiversity, Genetics & Evolution.

Joel Berger, Senior Scientist, Wildlife Conservation Society &
Professor, Colorado State University

Eric J Bishop-von Wettberg, professor in the Biology department at
Florida International University

Jack Bobo, Chief Communications Officer, Intrexon

Hilary Bok, Associate Professor of Philosophy, Johns Hopkins
University

Stewart Brand, Co-founder, Revive & Restore

Michael Bruford, Professor / Research Division Leader, Organisms
and Environment group, Cardiff School of Biosciences, Cardiff
University

Joanna Buchthal, MIT masters student and research assistant in
Kevin Esvelt’s lab

Stanley Burgiel, Assistant Director with the National Invasive
Species Council Secretariat

David Burney, Professor of Conservation Paleobiology, National
Tropical Botanical Garden

Alejandro Camacho, Director, Center for Land, Environment &
Natural Resources, UC Irvine School of Law

Claudio Campagna, Wildlife Conservation Society Marine and
Argentina Programs; Adjunct Professor, UC Santa Cruz; Steering
Committee member, IUCN Species Survival Commission



Earl Campbell, Ph.D., Invasive Species Program Manager for the
U.S. Geological Survey

Karl Campbell, Project Director Island Conservation, Galapagos
Rob Carlson, Principal, Biodesic

Tom Chase, Executive Director of conservation strategies,
Massachusetts’s chapter of The Nature Conservancy.

Marc Chevrette, Head of Experimental Genomics, Warp Drive Bio.
George Church, Director of the Center for Computational Genetics,
Harvard Medical School

John Clark, Director of Plant Conservation at San Diego Zoo Global
and President/Executive Director, Center for Plant Conservation
Larry Clarke, Ph.D., Director, National Wildlife Research Center,
USDA-APHIS-WS

Jeremy Coleman, National White-Nose Syndrome Coordinator;
Northeast Regional Wildlife Disease Coordinator, U.S. Fish and
Wildlife Service

James Collins, Virginia M. Ullman Professor of Natural History and
the Environment, School of Life Sciences, Arizona State University
Pierre Comizzoli, Reproductive Physiologist, Center for Species
Survival, National Zoo, Smithsonian Conservation Biology Institute
Bob Cook, Program Director of the Conservation Program and the
Basic Medical Research Program, Helmsley Charitable Trust
Bobby Dhadwar, postdoctoral fellow in the George Church Lab
(Woolly Mammoth)

Andrew Digby, Science Advisor, New Zealand’'s Department of
Conservation

Josh Donlan, Founder and Director, Advanced Conservation
Strategies

Tim Doran, Senior Research Scientist and Group Leader for
Advanced RNA Technology, CSIRO Biosecurity Flagship

Steve Dowdy, Professor, Department of Cellular & Molecular
Medicine, UC San Diego School of Medicine

David Duffy, Ph.D., Postdoctoral research fellow at the University
College Dublin

Jack Dumbacher, Ornithology and Mammalogy Curator, California
Academy of Sciences

Owain Edwards, Program Leader, Commonwealth Scientific and
Industrial Research Organisation (CSIRO)

Sylvia Earle, Oceanographer, National Geographic Explorer

Sara Edge, Genetic Rescue consultant, Revive & Restore



John D. Eisemann, Technology Transfer Program Manager, USDA
APHIS Wildlife Services

Drew Endy, Assistant Professor, Bioengineering Stanford University
Kevin Esvelt, Assistant Professor and Sculpting Evolution Group
leader, MIT Media Lab, Massachusetts Institute of Technology

Chris Farmer, Hawai‘i Program Director, American Bird Conservancy
Paula Feldmeier, Environmental attorney for U.S. Army Corps of
Engineers

Alberto Fernandez-Arias, Head of the Service of Hunting, Fishing
and Agquatic Medium Wetlands, Aragon Government, Spain
(Pyrenean ibex)

Joshua Fisher, Hawaii Aquatic Invasive Species Coordinator, U.S.
Fish and Wildlife Service, Pacific Islands Fish and Wildlife Office
Gary Fitt Ph.D., Science Director, Commonwealth Scientific and
Industrial Research Organisation (CSIRO)

John Fitzgerald, Policy Director, Society for Conservation Biology
Tim Flannery, Mammalogist, Macquarie University, Sydney

Rob Fleischer, Center Head, Center for Conservation and
Evolutionary Genetics, Smithsonian Conservation Biology Institute
Amy Fletcher, Undergraduate Coordinator and Senior Lecturer,
Department of Social and Political Sciences, Associate Dean of
Postgraduate Arts, University of Canterbury, New Zealand.

Meghan Foley, Executive Administrative Assistant, Revive & Restore
Ezra Frager, Doctor of Veterinary Medicine Candidate at

Tufts University and Visiting Graduate Student in George Church’s
Harvard Lab

Andrew French, A/Prof. at the Centre for Animal Biotechnology,
University of Melbourne (Lazarus Project)

Ken Gage, Chief, Entomology and Ecology Activity, CDC Fort Collins
Neil Gemmel, Professor and Gemmel Lab Lead, Department of
Anatomy, University of Otago

James Gibbs, Professor and Director, Roosevelt Wildlife Station,
State University of New York’s College of Environmental Science and
Forestry

Tom Gilbert, Professor of Paleogenomics, University of Copenhagen
(Ancient DNA)

Daniel Gluesenkamp, Executive Director of the California Native
Plant Society

John Godwin, Neurobiologist North Carolina State University

Fred Gould, Professor, Department of Entomology, North Carolina



State University

Hank Greely, Professor, Director of the Center for Law and the
Biosciences, Stanford Law School

Joel Greenberg, Project Passenger Pigeon

Harry Greene, Professor of Ecology and Evolutionary Biology,
Faculty Curator of Amphibians and Reptiles, Cornell University
Tim Harvey-Samuel, Senior PDRA, Arthropod Genetics Group, The
Pirbright Institute, UK

Cliff Hague, Entrepreneur, conservationist, currently on the San
Diego Zoo Global's Board of Directors and Chair of SDZG’s
Conservation Council.

Susan Haig, President, American Ornithologists' Union and
Supervisory Wildlife Ecologist, USGS

Bruce Hay, Professor of Biology, California Institute of Technology
Sean Hoban, Tree Conservation Biologist, The Morton Arboretum
Ben Hoffman, Principal Research Scientist, Commonwealth
Scientific and Industrial Research Organisation (CSIRO) Australia
Michael Hofreiter, Professor, Evolutionary Adaptive Genomics,
University of Potsdam.

Nick Holmes, Director of Science at Island Conservation

Chris Hoving, Adaptation Specialist, Wildlife Division, Michigan
Department of Natural Resources

Gregg Howald, North America Regional Director, Island
Conservation, Canada

Insung Hwang, Researcher, Sooam Biotech Research Foundation
(Woolly mammoth)

David lorns, private individual interested in bringing back the moa
Alicia Jackson, Chief Technology Officer, Drawbridge Health, Inc.
Jeff Johnson, Associate Professor, Department of Biological
Sciences, Institute of Applied Sciences, University of North Texas
Kate Jones, Professor of Ecology and Biodiversity, University
College London and Zoological Society of London

Makaala Kaaumoana, Executive Director, Hanalei Watershed Hui
Durrell Kapan, Senior Research Fellow, Institute for Biodiversity
Science and Sustainability, California Academy of Sciences

Peter Kareiva, Chief Scientist, The Nature Conservancy

Billy Karesh, Executive Vice President for Health and Policy at
EcoHealth Alliance

Jason Kelly, co-founder Ginkgo BioWorks, a synthetic biology
company



Henri Kerkdijk-Otten, Uruz Project, Chair, True Nature Foundation
Isabella Kirkland, Artist, Research Associate at California Academy
of Sciences

Wendy Kiso, Research and Conservation Scientist, Ringling Bros.
Center for Elephant Conservation

Michael Kjelland, founder and owner of Conservation, Genetics &
Biotech, LLC.

Todd Kuiken, Senior Program Associate with the Science and
Technology Innovation Program, The Wilson Center

Jennifer Kuzma, Co-director, Genetic Engineering and Society
Center, North Carolina State University

Garrie Landry, instructor of biology, University of Louisiana, Project
Passenger Pigeon website

David Lang, Co-founder, OpenROV

Robert Lanza, Chief Scientific Officer, Advanced Cell Technology
(Gaur and Bucardo)

Caroline Leitschuh, Phd candidate at North Carolina State
University, focused on genetic biocontrol for invasive rodents on
islands.

Elaine Leslie, Biological Resources Chief, Natural Resource
Stewardship and Science, National Park Service

Erez Liberman-Aiden, Center for Genomic Architecture, Baylor
College of Medicine

Paul Ling, Department of Molecular Virology and Microbiology,
Baylor College of Medicine

Jeanne Loring, Professor of Developmental Neurobiology, Director
of the Center for Regenerative Medicine

Edy MacDonald, Social Science Manager of the New Zealand
Department of Conservation - Te Papa Atawhai

Michael Mace, Curator of Birds, San Diego Zoo Safari Park

Ross MacPhee, Curator & Professor, American Museum of Natural
History (Ancient DNA)

Tom Maloney, Director of Conservation Science, Revive & Restore
John Markoff, Science Journalist, The New York Times

Paul Marini retired commercial geneticist, advisor on band-tailed
pigeon captive breeding, Revive & Restore

Claire Marris, Senior Research Fellow in the Department of Social
Science, Health and Medicine, King’s College London

Bryce Masuda, Conservation Program Manager, San Diego Zoo
Global



Douglas McCauley Ph.D., Assistant Professor of Ecology, Evolution,
and Marine Biology at U.C. Santa Barbara’s Marine Science Institute
Michael McGrew, Professor of Developmental Biology, The Roslin
Institute, University of Edinburgh

Jacob Metcalf, Assistant Director of the Science & Justice Research
Center, UC Santa Cruz and lecturer in Sociology and Philosophy
Ryan Monello, Program Manager for the Pacific Island Network’s
Inventory and Monitory Program, National Park Service

Andy Newhouse, PhD candidate at SUNY, College of Environmental
Science & Forestry, focused on government and regulatory issues for
transgenic blight-resistant American chestnut trees

Jack Newman, Chief Scientific Officer, Amyris

Ben J. Novak, Avian Engineering, Revive & Restore

David Oehler, Curator of Ornithology at the Bronx Zoo, Wildlife
Conservation Society

Heath Packard, Director of Communications, Island Conservation
Clare Palmer, Cornerstone Fellow & Professor of Philosophy at
Texas A&M University

Angus Parker, conservationist and board member for Island
Conservation, business and strategy consultant to Revive & Restore
Mike Parr, Vice President, American Bird Conservancy

Eleonore Pauwels, Public Policy Scholar, Science and Technology
Innovation Program, Woodrow Wilson Center

Chandran Pfitzner, PhD candidate at the University of Adelaide,
researching mouse gene drive Research in Paul Thomas’s laboratory
Ryan Phelan, Executive Director, Revive & Restore

Toni Piaggio, Research Molecular Biologist, USDA APHIS Wildlife
Services

Glenn Plumb, Ph.D., Chief Wildlife Biologist in the National Park
Service’s Biological Resource Division

Hendrik Poinar, Principle Investigator, Ancient DNA Centre,
McMaster University (Woolly mammoth/Ancient DNA)

William Powell, Director, Council on Biotechnology in Forestry, State
University of New York (American Chestnut)

Melissa Price, Postdoctoral Fellow at Kewalo Marine Laboratory and
Assistant Professor, University of Hawaii at Manoa

Justin Quinn, Warp Drive Bio, Cambridge MA

Maud Quinzin, Postdoctoral Fellow at Yale University, focusing on
the Evolutionary and Conservation Biology of Galapagos giant
tortoises



George Rabb, President Emeritus, Chicago Zoological
Society/Brookfield Zoo

Floyd Reed, Assistant professor, Department of Biology, University
of Hawaii

Kent H. Redford, Principal, Archipelago Consulting

Marilyn Renfree, Professor of Zoology, University of Melbourne
(Tasmanian Tiger)

Richard Rhodes, Pulitzer-winning author for The Making of The
Atomic Bomb and in 2004 author of John James Audubon

Ed Rice, Ph.D. student, Paleogenomics Lab, Biomolecular
Engineering Department, University of California, Santa Cruz
Tonie Rocke, Research Epizootiologist, Field & Lab

Research, National Wildlife Health Center, USGS

Jean-Marie Rouillard, Co-founder and CSO, MYcroarray (genome
synthesis)

Michael Russello, Professor & Associate Head, Department of
Biology, University of British Columbia (Okanagan Campus)
Oliver Ryder, Director of Genetics, San Diego Zoo Institute for
Conservation and Research

Royden Saah, Program Manager, Genomic Biocontrol of Invasive
Rodents Program, Island Conservation

Ronald Sandler, Professor of Philosophy, Chair, Department of
Philosophy and Religion, Northeastern University

Dennis Schmitt, Chair of Veterinary Services and Director of
Research, Ringling Bros. Center for Elephant Conservation

Ed Schulak, Biotechnology Investor

Mary Schweitzer, Professor of Marine, Earth and Atmospheric
Sciences, North Carolina State University (Ancient DNA)

Philip Seddon, Director of the Postgraduate Wildlife Management
Programme, Department of Zoology, University of Otago, New
Zealand

Megan Serr, Ph.D. Candidate in Zoology at North Carolina State
University and NSF IGERT Fellow, Genetic Engineering & Society
Beth Shapiro, Associate Professor, Ecology and Evolutionary
Biology, University of California Santa Cruz

Jo Anne Shatkin, Ph.D., President, Vireo Advisors, LLC

Rebecca Shaw, Senior Vice President and Chief Scientist at World
Wildlife Fund

Jacob Sherkow, Associate professor at New York Law School,
Affiliated Faculty, Institute for Information Law and Policy



Jamie Shreeve, Senior Science Editor, National Geographic
Magazine
David Sischo, PhD, Snail Extinction Prevention Program
Coordinator at the State of Hawaii’s Division of Forestry and Wildlife
Lee Skerratt, IUCN Wildlife Health Specialist Group, Centre for
Biosecurity in Tropical Infectious Diseases, James Cook University,
Australia

Andrea Smidler, Ph.D student, Department of Genetics, Harvard
University
Craig Smith, Associate Professor, Group Leader, Comparative
Development and Evo-Devo Laboratory, Department of Anatomy and
Developmental Biology, Monash University
André Elias Rodrigues Soares, biologist with a doctorate in
genetics; bioinformatics, UCSC Paleogenomics Lab
Michael Specter, Staff Writer, The New Yorker
Brad Stanback, Philanthropist and Revive & Restore board member
Tammy Steeves, Senior Lecturer, Conservation and Evolutionary
Genetics, University of Canterbury
Michael Steinberg, Associate Professor of Geography and
Interdisciplinary Environmental Studies at the University of Alabama.
James Tate, Senior Fellow for Ecological Economics and Ethics at
the Potomac Institute for Public Policy and a Research Associate at
the Smithsonian Institution’s Migratory Bird Center
Stanley Temple, Professor Emeritus, University of Wisconsin-
Madison
David Threadgill, Director, Whole Systems Genomics Initiative,
Texas A&M University
Ronald Thresher, Scientist, CSIRO, Wealth from Oceans Research
Flagship, Australia
Tierney Thys, Marine Biologist, National Geographic Emerging
Explorer
Mark Tizard, Genome Engineering Team, CSIRO Biosecurity
Flagship, Australian Animal Health Laboratory
Dan Tompkins, Portfolio Leader, Managing Invasives, Landcare
Research
Will Turner, Vice President of Conservation Priorities and Outreach,
Conservation International
Marcela Uliano da Silva, Ph. D. student, Federal University of Rio
de Janeiro



Alison Van Eenennaam, Ph.D. — Cooperative Extension Specialist,
Animal Genomics and Biotechnology, U.C. Davis

Frans Vera, Founder, Oostvaardersplassen and Director, Foundation
Natural Processes

Michelle Verant, Veterinarian, Postdoctoral Research, School of
Veterinary Medicine, University of Wisconsin-Madison.

Vance Vredenburg, Associate Professor, Department of Biology,
San Francisco State University

Norm Wainwright, Senior Director of Research & Development,
Charles River Laboratories, Inc.

Bruce Webber, Senior Research Scientist, Team Leader for
Ecosystem Change Ecology, Commonwealth Scientific and Industrial
Research Organisation (CSIRO)

Renee Wegrzyn, Program Manager, DARPA Biological Technologies
Office

Bob Wiese, Chief Life Sciences Officer, San Diego Zoo Global
Evelyn Wight, Senior Communications Manager, The Nature
Conservancy of Hawai'i

Margaret Wild, Chief Wildlife Veterinarian, National Park

Service, Biological Resources Division, Wildlife Health Branch

Matt Winkler, Chairman & Founder of Asuragen, Revive & Restore
board member

Thierry Work, Wildlife Disease Specialist, National Wildlife Health
Center, USGS

Cindy Wu, Co-founder & CEO, Experiment.com

Luhan Yang, postdoc in the George Church Lab (Woolly Mammoth)
Tanja Zabka, Veterinary Pathologist, Safety Assessment Group,
Genentech

Gintas Zavadzkas, Fish and Wildlife Director, Miccosukee Tribe of
Florida

Guojie Zhang, Associate Director of Scientific Development, BGI-
Shenzhen

Carl Zimmer, Independent journalist and author

Sergey Zimov, Director, Northeastern Science Station of Cherskii
(Pleistocene Park)



http://experiment.com/

From: Hank Greely <hgreely@stanford.edu>

Subject: Re: [Geneticrescue] Hank Greely's Opinion Piece

Date: December 11, 2017 at 5:54:20 PM CST

To: Tom Maloney < a>

Cc: Hank Greely <hgreely@stanford.edu>, geneticrescue@reviverestore.org

Thanks. Hard to say much in 900 words but I hope hit the right spot for most people. It’s
unlikely to please people who want no regulation or people who want no genetically edited
organisms (or think they do), but so it goes....

On Dec 11, 2017, at 3:12 PM, Tom Maloney <t > wrote:
Hi All —

Here’s the link to Hank Greely’s opinion piece in the Washington Post As usual,
Hank provides a good treatment of the need to broaden the regulatory
perspectives on CRISPR and its potential outcomes. The are so many potentially
transformative applications for conservation that a broader more inclusive
regulatory orientation is needed.

Nice work Hank.

Tom.

Tom Maloney
Director of Conservation Science
Revive & Restore

(805) 602 - 2294

You received this message because you are subscribed to the Google Groups
"Genetic Rescue" group.
To unsubscribe from this group and stop receiving emails from it, send an email
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to geneticrescuetunsubscribe(@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.
Visit this group at
https://groups.google.com/a/reviverestore.org/group/geneticrescue/.

You received this message because you are subscribed to the Google Groups "Genetic Rescue
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe(@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.

"

Clare Palmer

Cornerstone Fellow & Professor of Philosophy
YMCA 301

Department of Philosophy

Texas A&M University

4237 TAMU

College Station

TX 77843-4237

c.palmer@tamu.edu
Office phone: 1-979-862-1435
Department fax: 1-979-845-0458




Begin forwarded message:

From: Kent Redford <r >

Subject: [Geneticrescue] phenomenal set of gene drive articles
Date: January 12, 2018 at 12:54:55 PM CST

To: geneticrescue@reviverestore.org

From our colleagues at Genetic Engineering and Society at North Carolina State University:
https://research.ncsu.edu/ges/publications/faculty-
publications/?table_filter=JRISpeciallssue&utm_source=GES+Center&utm_campaign=4e8cb69
7a4-COLLOQUIUM 2018 1_16&utm medium=email&utm_term=0_a99bb58cal-4e8cb697a4-
73533771

And ALL available for download.
Well done!

Kent

Kent Redford
Archipelago Consulting
Portland, ME 04112, USA

Cell: ++ 914-263-6163
Skype: Kent.H.Redford

You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.
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Cornerstone Fellow & Professor of Philosophy
YMCA 301

Department of Philosophy

Texas A&M University

4237 TAMU

College Station

TX 77843-4237
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Office phone: 1-979-862-1435
Department fax: 1-979-845-0458




From: Stewart Brand

Subject: [Geneticrescue] Principles for gene drive research -- in Dec.1 SCIENCE
Date: December 11, 2017 at 6:06:06 PM CST

To: Genetic Rescue listserv <geneticrescue(@reviverestore.org>

Interesting engagement from gene drive sponsors:

You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe(@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.

http://science.sciencemag.org/content/358/6367/1135.full

Comments?

--Stewart

You received this message because you are subscribed to the Google Groups "Genetic Rescue'
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.

Clare Palmer

Cornerstone Fellow & Professor of Philosophy
YMCA 301

Department of Philosophy



Texas A&M University
4237 TAMU

College Station

TX 77843-4237

c.palmer@tamu.edu
Office phone: 1-979-862-1435
Department fax: 1-979-845-0458




From: Ryan Phelan <

Subject: [Geneticrescue] Holiday Greetings and 2017 Year-End Report
Date: December 21, 2017 at 5:35:01 PM CST

To: "geneticrescue@reviverestore.org" <geneticrescue@reviverestore.org>

(RTINS T Y

Revive & Restore would like to take this opportunity to thank all of you on this listserv for your
participation throughout 2017 and share with you our highlights from this past year.

Many of you have been kind enough write wonderful testimonials for Revive & Restore — see
here on our website. Any others would be greatly appreciated. (Please send

to ryan@reviverestore.org).

Happy Holidays and Best Wishes to all!

— Ryan, Stewart, Tom, Ben, and Meghan

2017 Year-End Report

Expanding Operations

Since our founding five years ago, Revive & Restore has become a recognized and respected
leader in guiding the responsible application of biotechnology to address conservation challenges
for endangered species and ecosystems. Last year’s annual report announced that Revive &
Restore, then a project of The Long Now Foundation, was prepared to “fledge” and become an
independent non-profit organization. We are pleased to report that we have completed that
process, receiving our tax-exempt status from the Internal Revenue Service last March. As part
of this process, we established our Board of Directors, with backgrounds in academia, the
biotech industry, and conservation:

e Tom Chase, The Nature Conservancy (Massachusetts chapter)

e Megan Palmer, Stanford University’s Center for International Security and Cooperation
e Beth Shapiro, University of California at Santa Cruz’s Paleogenomics Lab

e Brad Stanback, The Foundation for the Carolinas

e Matt Winkler, Asuragen



We recruited Tom Maloney as Director of Conservation Science, who brings to this role twenty
years of conservation experience as environmental advocate, natural resource planner, and
ecologist. Tom is also an avid birder.

Meanwhile, our biotech-and-ecology scientist Ben Novak (Lead Researcher, The Great
Passenger Pigeon Comeback) is working “off site,” a little farther away than usual. He was
invited to pursue his Ph.D. at Monash University in Melbourne, where he is now working with
cutting-edge scientists from Australia’s prestigious research organization CSIRO
(Commonwealth Scientific and Industrial Research Organization) to advance genome-
engineering techniques for pigeons and other wild birds.

Convening

We were invited early this year by CSIRO to co-host a workshop at Heron Island on the Great
Barrier Reef to address “Engineering Resilience in Threatened Ecosystems,” based upon a
workshop format that we successfully introduced in 2015.The four-day meeting was attended by
an international group of 43 scientists focused on four key areas: climate resilience, invasive
species, disease resistance, and stakeholder engagement. On day one, the participants reviewed a
wide range of potential challenges to address, from invasive species (cane toads, feral cats, and
rodents), to amphibians with chytrid fungus and bats with White-Nose Syndrome. Each work
group was then tasked with designing a research program for a specific case study using a
genomic solution to address a key environmental challenge, culminating with a presentation of
their work to a panel representing potential funding sources (industry, government, and
philanthropy). The resulting case studies were:

o Climate Resilience: “Reefs for the future: Next generation corals for tomorrow’s reef.”
o Invasive Species: “Future-proofing biodiversity: Restoring indigenous cultural stories.”
o Disease Resistance: “Combating rapid Ohi’a death: Saving Hawaii’s forests.”

o Stakeholder Engagement: “World institute for synthesizing engagement.”

We are pleased to report that several new partnerships and scientific collaborations were formed
at this workshop, with several of these case studies now moving forward with funding.

To help advance the emerging field of genetic rescue, Revive & Restore continues to host this
private listserv discussion with the scientific and conservation communities. It has now grown to
nearly 200 members including conservationists, genome engineers, social scientists,
philanthropists, and science journalists.

Advancing Research & Development

Black-footed Ferret: After several years of discussion, meetings, and planning with the
National Black Footed Ferret Center, Revive & Restore has applied for a Recovery Permit with
the US Fish & Wildlife Service (USFWS). In collaboration with Intrexon (a leading biotech
company), Revive & Restore developed the application to conduct laboratory-based experiments
to increase the genetic diversity of the Black-footed Ferret and to create heritable resistance to
two deadly diseases, sylvatic plague and canine distemper. Revive & Restore will also work with
the USFWS to assess any potential environmental effects under the National Environmental
Policy Act (NEPA).

Avian Genetic Rescue: Although the de-extinction of the Passenger Pigeon and the Heath Hen
will likely take a decade, avian de-extinction research is already generating foundational science
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that could transform bird conservation. Many of the same technologies are needed for
endangered birds in order to restore genetic diversity, create or enhance disease resistance, and
facilitate adaptation to address genomic vulnerability to a changing climate. This can only be
accomplished by germ-line transmission, a process we have started to develop for Greater Prairie
Chickens. The primordial germ cells of the donor bird’s embryo are extracted, grown in cell
cultures, and then transmitted through the reproductive organs of surrogate host parents (known
as chimeras). The chimeras then foster the sperm/eggs of the germ-cell donor, meaning when
bred they will lay eggs and brood offspring of the donor. This process is used in chickens but, if
successfully developed for wild birds, our work will open up a whole new set of potential
genomic tools to address avian conservation challenge

Cover Story in Science

B e ol abin
W

Passenger Pigeon Genome Study: Four years ago, Revive & Restore’s Ben Novak joined an
extraordinary team of scientists at the University of California, Santa Cruz to examine passenger
pigeon genomics. The team — led by Beth Shapiro, head of the UCSC Paleogenomics Lab and a
Revive & Restore board member — analyzed four passenger pigeon genomes and compared them
to two genomes of the band-tailed pigeon, the passenger pigeon’s closest living relative. The
major discovery of the study earned the cover story of the November 2017 issue of

Science. Their analysis of the passenger pigeon’s genome is the first study to reveal how natural
selection and genetic recombination shape a genome in an abundant population, as was the
passenger pigeon’s before the arrival of European settlers to North America. The passenger
pigeon numbered between 3 billion and 5 billion individuals before its 19th-century decline and
extinction. In fact, the species was abundant for tens of thousands of years before being
relentlessly hunted down to the very last bird. Scientists have long wondered why a bird with
such a large population, only decades before its extinction, disappeared so quickly and so
completely, without leaving even a small population behind. Generally, biologists assume that
large populations have correspondingly high genetic diversity. But the team found the opposite:
the passenger pigeon’s strong social structure favored beneficial mutations for living at high
densities, driving selection throughout the species and decreasing genetic diversity in large
sections of the genome where recombination seldom occurs. This low diversity means that
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passenger pigeons would have needed to be conserved as a one contiguous population, not a
fragmented one. This is an important insight for declining and recovering species that also live in
dense social groups. This understanding of passenger pigeon genomics will also a play a key role
in Revive & Restore’s efforts to build a successful program to revive the species’ vital ecological
role. To read more, please visit our website and check out Ben’s latest blog post.

Horseshoe Crabs, which have been around for 450 million years, may not survive our era
because they are captured at a massive scale and bled for the biomedical industry. Because their
blue blood is ultra-sensitive to infectious bacteria, it is used to detect contamination in all
vaccines and injectable drugs. It was brought to our attention last spring that an effective
synthetic substitute has been developed but not deployed, so the capture of crabs continues
needlessly. In Singapore, Ryan Phelan met with Dr. Ling Ding, the scientist who developed this
substitute, and learned that many needless barriers have prevented its widespread adoption by the
pharmaceutical industry. Revive & Restore is working to overcome industry and government
inertia and to increase adoption of the synthetic alternative.

Looking Forward to 2018

Revive & Restore is working to scale up in order to help build the global consortium of players
and supporters needed to accomplish the full promise of genetic rescue in the coming years and
decades. We have begun creating an initial coalition of international organizations and funders
eager to build an inclusive and highly effective consortium for responsibly applying new
biotechnology tools to ensure ecosystem resilience and enhance biodiversity. Our goal for 2018
is to expand our work at the programmatic level, taking on projects with the capability to
advance genetic rescue as a standard tool for modern conservation practice. This means our
projects will push forward the science needed to make genetic rescue possible for endangered
species. As proof-of-concept projects, they will engage local communities and earn the social
license needed for innovative science. Our previous workshops have inspired new funding
opportunities and programs within federal agencies and key conservation organizations. The
National Park Service has asked us to help convene a conference in 2018 on innovative solutions
for invasive species. In addition, the U.S. Fish & Wildlife Service has a designated an
“innovation fund” and has asked us to help identify opportunities to target the fungal pathogen
causing the devastating White-Nose Syndrome in wild bats and reduce its pathogenicity.
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Catalyst Fund: Revive & Restore has come to an important realization that a key barrier to the
adoption of genomic solutions by the conservation community is the lack of success stories. The
success of these projects is dependent upon advancing the science; and that the barrier to
scientific advancement is funding. In order to remove these barriers, Revive & Restore is raising
an initial Catalyst Fund of $2 to $5 million, to invest in potentially transformative conservation
science innovations that can emerge from the continuing rapid new developments in
biotechnology.

Advancing the 21st century genetic rescue toolkit for conservation:

&
Synthetic Restoring Controlliing 0
Genomic Insight A ati Di it prasem Exotic Diseases De-extinction

Synthesis
Cellular tech

Procise genome sditing

Timeline for Application

Molecular Advanced Enai
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Bioinformatics +

The genetic rescue toolkit includes: bioinformatics (whole genome sequencing and ancient
DNA analysis), biobanking, advanced reproductive technologies, and genome engineering
(from gene drives to de-extinction)

Recommended 2018 books and articles featuring Revive & Restore

Books:

— Ben Mezrich’s Woolly: The True Story of the Quest to Revive One of History’s Most Iconic

Extinct Creatures. [Learn more. ]
— Britt Wray’s Rise of the Necrofauna: The Science, Ethics and Risks of De-Extinction. [Learn

more. |
— Chris D. Thomas’s Inheritors of the Earth: How Nature Is Thriving in an Age of Extinction.

[Learn more. ]
Avrticles:

— Anderson, Ross. “Welcome to Pleistocene Park,” The Atlantic, April 1, 2014. [Read here.]

— Conniff, Richard. “Should Genetic Engineering Be Used as a Tool for Conservation?”
YaleEnvironment360, July 20, 2017. [Read here.]

— Scharfenberg, David. “Extinction is a bummer. Let’s bring back the dead,” The Boston Globe,
May 26, 2017. [Read here.]
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— Yin, Steph. “We Might Soon Resurrect Extinct Species. Is It Worth the Cost?” The New York
Times, March 20, 2017. [Read here.]

— Yong, Ed. “What DNA Says About the Extinction of America’s Most Common Bird...and its
possible resurrection,” The Atlantic, November 16, 2017. [Read here.]

PS: Follow this link to listen to Stewart read the afterward he wrote for Ben Mezrich’s Woolly.

Ryan Phelan

Executive Director and Co-founder
Revive & Restore

415-710-9409 cell

You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue(@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.

Clare Palmer

Cornerstone Fellow & Professor of Philosophy
YMCA 301

Department of Philosophy

Texas A&M University

4237 TAMU

College Station

TX 77843-4237

c.palmer@tamu.edu
Office phone: 1-979-862-1435
Department fax: 1-979-845-0458
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Begin forwarded message:

From: Kent Redford

Subject: [Geneticrescue] phenomenal set of gene drive articles
Date: January 12, 2018 at 12:54:55 PM CST

To: geneticrescue@reviverestore.org

From our colleagues at Genetic Engineering and Society at North Carolina State University:
https://research.ncsu.edu/ges/publications/faculty-
publications/?table_filter=JRISpeciallssue&utm_source=GES+Center&utm_campaign=4e8cb69
7a4-COLLOQUIUM 2018 1_16&utm medium=email&utm_term=0_a99bb58cal-4e8cb697a4-
73533771

And ALL available for download.
Well done!

Kent

Kent Redford
Archipelago Consulting
Portland, ME 04112, USA

Cell: ++ 914-263-6163
Skype: Kent.H.Redford

You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group and stop receiving emails from it, send an email to
geneticrescuetunsubscribe@reviverestore.org.

To post to this group, send email to geneticrescue@reviverestore.org.

Visit this group at https://groups.google.com/a/reviverestore.org/group/geneticrescue/.
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Clare Palmer

Cornerstone Fellow & Professor of Philosophy
YMCA 301

Department of Philosophy

Texas A&M University

4237 TAMU

College Station

TX 77843-4237

c.palmer@tamu.edu
Office phone: 1-979-862-1435
Department fax: 1-979-845-0458
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From: Ryan Phelan

Subject: [Geneticrescue] 2018 Horizon Scan of Emerging Issues for Global Conservation
and Biological Diversity

Date: January 15, 2018 at 7:05:12 PM CST

To: "geneticrescue@reviverestore.org" <geneticrescue@reviverestore.org>

“... itis intended as an early awareness and alert system drawing attention to novel
issues that, if realised, may create pivotal opportunities or threats and thus warrant
further analysis in the near future."

— one of the scary ones—pathogenic bacteria and virsuses being relaesed from thawing
permafrost

—a term | have not come across before *"culturomics *...but good to see acknowledged
here an emerging trend with ""the identification of conservation-oriented constituencies,
demonstration of public interest in nature, understanding the drivers of such interest, etc....

I’m curious to know what if anything in this report surprised you?

You received this message because you are subscribed to the Google Groups "Genetic Rescue"
group.

To unsubscribe from this group