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SENS Research Foundation

Message from the CEO

LISA FABINY-KISER

CEO

What does it take to change the world?

A vision. - A passion. - A team. - A community.

If the COVID-19 pandemic taught us anything at all, it is that our world is indelibly
connected. What affects one of us, affects all of us. To combat serious issues, to
make real lasting change, we must work together, pooling all of our resources.

Together, we will build this new world,
one brick at a time.

Like so much in our modern world, curing the diseases of aging is a collaborative effort.

In 2021, SRF found itself at the center of a brand new way to fundraise. The ingenuity and generosity of Richard Heart,
and the willingness to envision a life free from age-related disease from a forward-thinking global community, provided
SRF with unprecedented resources. We gained not only in dollars, but also in number of supporters. Our vision struck
a chord that reverberated across a broader group of people than ever before. Our mission inspired so many to put their
trust and resources behind us, and we could not be more grateful or more determined to honor their support through
the acceleration and expansion of our vital research.

At the same time, we had a changing of the guard at SRF. Undergoing internal investigations in the public eye, under
intense scrutiny. Saying goodbye to our visionary founder, to a full half of our Board of Directors, and to our long-time
Director of Education.

Within the last year, SRF has seen more upheaval, more incredible support, and more intense criticism, than in the
entirety of the previous decade.

And yet we remain, passionately in pursuit of the mission that drove our founding. Our dedication to making the
‘Strategies for Engineered Negligible Senescence’ a life-saving reality is rock-solid, as we hope this Annual Report will
make clear.

Our mission is vital; one hundred thousand people die every day of age-related disease. Millions more suffer due to age-
related decline and disability. Our mission cannot be side-tracked, cannot be delayed, and must take precedence over all
other concerns.

Last year was difficult, but also empowering. Our leadership may change, but our founding vision is powerful and keeps
us focused on the path ahead. Our mission is our defining priority.

Together, we will build this new world, one brick at a time.

Sincerely,
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Leadership ; <Y

MARIA ENTRAIGUES DR. EMILY LILLIAN KELLY BOEMMEL
ABRAMSON FISHMAN Director of Operations

Director of Outreach Director of Academic Affairs

v

KEVIN PERROTT

Treasurer

BILL LIAO

Chairman

BARBARA LOGAN

Board member

KEVIN DEWALT

Board member
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Research Group Leads

DR. AMUTHA DR. ABDELHADI
BOOMINATHAN REBBAA

Research Group Lead, Research Group Lead,
MitoSENS RepleniSENS
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The SRF team is composed of
mission-driven individuals who are
the building blocks of our future.

They work tirelessly toward our goal
of ending age-related disease.

DR. MARCELA
ATZORI

Research Associate

KATRINA BOEMMEL

Accounts Payable Clerk

DR. AMIT SHARMA

Research Group Lead,
ApoptoSENS

DR. TESFAHUN
ADMASU

Research Fellow

JESSICA BLAIR

Outreach Coordinator

ANNE CORWIN
Facilities Manager
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BHAVNA DIXIT

Research Associate

CAITLIN LEWIS

Researcher

DR. ELENA
MAGAY

Lab Manager

CHRISTINE
MITCHELL

Education Coordinator

DR. MANIKANDAN

SAMIDURAI

Research Scientist

SHON
VANHOOZER

Research Associate

DR. YAFEI HOU

Scientist, Senescence
Immunology Research

JESSICA LUBKE

Administrative Assistant

ADAM MAIJKA

Executive Assistant

MICHAEL RAE

Science Writer

CARLY TRUONG

Research Technician

BEN ZEALLEY

Research Assistant /
Acting Editor-in-Chief
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Cancer and heart disease kill 80% of us. Curing either only gets us 3
extra years of life, because the next thing Kills us. We can do better
than curing either by focusing on repairing the damage early! Every
year billions of dollars go into research that, at the very best, maxes
out at 3 years of value — while research that could get us more
than 3 years of healthy life goes unfunded!

We have a chance for outsized returns because while other research
has billions put into it, rejuvenation research doesn’t yet — your
dollars can have more impact.

- Richard Heart

HIGHLIGHT:

m National Institute on Aging

SENS Research Foundation
& Cyclarity Therapeutics
awarded a $252,000

Grant by the

National

Institute on

Aging Financials

SRF 2021
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INCOME

—

Corporate Foundation
Donations Other Grants

$76,412 $469,930 $1,486,500

Education Outreach

$718,336 $1,039,636

SR s ‘

EXPENSES

o}

Individual Crvot
Donations rypto
$5,685,487 $22,370,396
Admin Research
$1,128,002 $2,665,840

Total
$30,088,725

Total
$5,551,814

N
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Support our combined

) Gbg

Donate via:

PAYPAL OR CREDIT CARD (one-time or recurring)
BITCOIN, ETHEREUM, and other digital currencies
STOCK

AMAZON SMILE

EBAY FOR CHARITY

SENS FOUNDATION EU

Visit:
www.sens.org/donate

Or Donate via Check by Mail:

SENS Research Foundation
110 Pioneer Way, Suite J
Mountain View, CA 94041

Join SRF on Social Media:

n /sensf o /senstweet

g /sensresearchfoundation m /company/sens-foundation



https://www.sens.org/donate/?utm_source=USB&utm_medium=AR&utm_campaign=2022
https://www.linkedin.com/company/sens-foundation/
https://www.instagram.com/sensresearchfoundation/
https://www.facebook.com/sensf
https://twitter.com/senstweet
https://www.instagram.com/sensresearchfoundation/
https://twitter.com/senstweet
https://www.facebook.com/sensf
https://www.linkedin.com/company/sens-foundation/
https://www.sens.org/donate/?utm_source=USB&utm_medium=AR&utm_campaign=2022
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Investments

In addition to conducting research, SENS Research Foundation
Invests in the future of regenerative medicine by providing funding
and support to promising biotechnology startups

OISIN

BIOTECHNOLOCIES

( J
Repair
Biotechnologies

Repair Qisin

Seed funding from SRF and the
Methuselah Foundation launched
Qisin Biotech, a longevity
therapeutics startup that uses
licensed liposome technology and
a patent-pending DNA construct
to deliver “suicide genes” that
trigger the self-destruction of
senescent cells.

CYCLARITY

THERAPEUTICS

By safely breaking down excess
cholesterol, we believe that CDP
can repair the failure of reverse
cholesterol transport that is at the
heart of atherogenesis. Rather than
accumulating to make macrophages
dysfunctional, excess cholesterol
will instead be catabolized.

.CHOR

Ichor Cyclarity

Ichor is a diversified longevity A promising small-molecule
therapeutics company founded

by SRF alumnus Kelsey Moody.
Theirlead LYSOCLEAR s a
LysoSENS therapy for age-related
macular degeneration, founded on

technology transfers from SRF.

approach to removing
7-ketocholesterol from foam cells,
the drivers of atherosclerosis, to
prevent and reverse humanity’s
number one killer.

COVALENT BIOSCIENCE

e Ve I Mature-Made Catabodies
| Engineered Vaccinas

Revel

Spun out from Yale to turn SRF-
funded fundamental research on
the AGE crosslink glucosepane
into working GlycoSENS
rejuvenation biotechnology to
reverse the stiffening of the
arteries by aging.

Covalent

SRF funded successful research
to engineer candidate AmyloSENS
therapies to precisely bind and
cleave wild-type transthyretin
amyloidosis, a major driver of
heart failure in people at the
extremes of current lifespans.
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DUTRER

2021 SRF DONORS APPRECIATION EVENT
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Our first virtual Donors Appreciation Event was held via the exVO VR platform in January
2022. Nearly 300 attendees joined our full staff, Board members, and co-founders to
share perspectives, network, and celebrate in gratitude to our generous donors.

Since our founding days, we've
seen a dramatic shift in the .
mindset of the public regarding L i ' ', Imp =
longevity science. Ly - - - i

- _’,..-F""_:__"-IE;;:

Outreach, as an ongoing, dynamic
dialogue between SRF and the rest
of the world, has been a critical
factor in this shift.
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Some of the events we've been a part of...

WebMD
- February 18th, 2021

Ask Me Anything Webinar
- April 23rd, 2021

Canadian Undergraduate Technology Conference (CUTC)
- July 24-25th, 2021

Maximon-Longevity Investors Conference
- September 27, 2021

RAADfest
- Oct 1-3, 2021

Future Summit #TransVision 2021: Madrid, Espana
- October 7th, 2021

Gerontological Society of America 2021 Annual Scientific Meeting
- November 10-14, 2-21

35th Annual Conference of Aging Interventions - Society for
Neurochemistry India
- December 2-4, 2021

The Darwin International Conference
- December 2-5, 2021
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PulseChain Airdrop

A Game-Changing Fundraiser for Longevity

SRF was founded to operate at the forefront of We cannot thank Richard (and everyone involved in
innovation in medical research - a core philosophy making the ensuing campaign possible) enough. We
that has guided our every move since 2009. We exist are honored beyond words that our organization was
to pursue the critical work that nobody else is doing selected to receive this incredible windfall.

yet because it either falls outside the quick profit-
securing model private industry relies on, or beyond the We take seriously the responsibility to make sure the gift

threshold of what more traditional institutions consider s used to directly enable more research in more crucial
a “safe bet”. areas necessary to accelerate the pursuit of effective

health-sustaining, life-extending medical breakthroughs.
As such, it seems appropriate that our most successful
fundraiser to date ($26,546,283) emerged out of the
cryptocurrency space, an exciting new
frontier inits own right.

InJuly 2021, HEX founder Richard Heart
-- along-time SRF supporter -- created a new
currency, Pulse. Via the Pulse Chain Airdrop,
participants made a “sacrifice” (donation) to
SENS Research Foundation in exchange for a
chance to earn Pulse.

Donors were able to make their tax-
deductible contribution in any currency,
including crypto, credit, stock, and fiat; SRF
then liquidated gifts for their USD values
and sent those values to Richard so he would
be able to determine how much Pulse people
had earned.

It was a new way of doing things that meant
we had to absorb a lot of information in

a very short period of time, but as all our
supporters would surely agree, time is of the
essence when you're fighting aging!

..It gives me great pleasure knowing that we were able to support
an organization committed to extending human life. We hope our
cryptocurrency donation will spur other digital coins to step up their

support for life-changing research.
- Richard Heart, in EIN Newswire



SENS Research Foundation

Richard Heart

Richard Heart’s support for the SENS paradigm goes all
the way back to 2006, and he is a longtime proponent of
longevity medicine in general. In addition to being an in-
tegral part of SRF’s community, his many successful roles
include entrepreneur, author, YouTuber, keynote speaker,
and philanthropist.

Heart is also widely known in the
crypto industry for his astute advice,
particularly when it comes to scam
avoidance. He is also the founder
of HEX, the world’s first Block-
chain Certificate of Deposit,
which has enabled many to
receive incredible return
on their investments

via HEX. This has, in
turn, opened up a

whole new avenue for
charitable giving.

Cryptocurrency offers
people alternatives to the
traditional financial system;
within this context, HEX
replaces savings accounts that

charge people high levels of interest. Put simply,
investors “stake” or hold their coins for a fixed
time period, and once their stake expires, HEX
pays the investors the interest they are owed.
As the ‘lock down’ period increases, so does the
return on investment.

More recently, Heart founded the PulseChain Airdrop
network, which as many of our supporters know, raised
an astounding $27 million for SENS Research Founda-
tion in summer 2021. His decision to direct his followers
(often called Hexicans) to donate to SRF through the
Airdrop not only drew in a new, enthusiastic support base,
but acted as a megaphone to spread the word about the

critical importance of regenerative medicine to a wider
audience than ever before.

PulseChain was created by copying the Ethereum

network, allowing for faster, easier, and more

environmentally friendly transactions. Anyone

who owned coins on the Ethereum
network - including all
currencies and NFTs - would
see their coins inflated by at
least x10,000.

Heart also gave free HEX
coins to Bitcoin holders,
which required them to
stake or hold their coins.
People who claimed HEX
as Bitcoiners received 20%
extra bitcoin value on their
net worth.

This combination of financial incen-
tive and philanthropic generosity
came together and delivered for SRF
on an absolutely unprecedented level,
and we are beyond grateful to Richard for his initiative
and hard work on this front.

..there’s nothing more important

than healing the people. People
are so Iimportant, that we
actually generated the concept
of importance. And the concept
of importance dies with us.

- Richard Heart, via Youlube
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Homero Guajardo lturralde « F David Davies * Fabian Diehl « Fabian Siegmund ¢+ Fabio Quirici « Fabre Geffrard « Facebook « Falko Galperin « Faris Zakaullah Kirmani « Farshid Mombaini « Fe
Kurkowski « Felicia Kurkowski « Felix Burgos Rosario * Felix Mutuku « Felton T Morgan « Ferdie van Assche  Ferdinando Randisi « Fergus Gartlan + Fidelity Charitable Gift Fund
« Fikri Mustofa « Filip Dickebohm « Filip Matijevi¢ « Filip Musial « Filipe Monaco « Filippo Sciorilli « Finnian Pegler « Flavio Imbert Domingos « Florence Cherry « Florence Kimmel « Florian Gasser
« Florian Gubler « Floy Lewis « FMW Berndsen « Forest Visionaries P/L « Forever Healthy Foundation - Forkey Bros Trucking LLC « Foster Foundation « Fotina Christopoulos *
Four Key Logistics LLC « Francesco Cecchetti « Francis Fortini « Francis Wolfe « Francis Xavier « Francisco Castro Dominguez « Francois Verdier « Frank Glover « Frank Lee * Freddie Broad «
Freddie Villacci « Frederic Fortier » Frederick Thornton « Fredrik Hultin « Fredrik Rb « FreshTek Bargains « Futuroid Ltd. « Gabriel Amancio « Gabriel Dobersch « Gabriel Espinoza « Gabriel Mazzo
« Gabriel Pannwitz « Gabriel Wright « Gabriela Georgieva * Gabrijel Guberovic « Gale Petti « GamingFriends.net « Garan Miles Steen « Gary Abramson « Gary Backe * Gary DeNardo * Gary G.
Backe ¢ Gary Orren Baskin, J I’ - Gary Paulson « Gavin Brown * Gavin Christensen « Gavin Saul * Geerte Wessels * Gennady Stolyarov « Geoffrey lvie + George Chichirau » George
Gewinner » George Herrick Worker « George Lowther « Georges Harik « Georgi Angelov « Gerald Allen « Gerald T Rigdon « Gerd Bachmann + Gerid Villella » Gerrit Den Besten + Geza Briiser
« Gian Paolo Villapando * Gilberto Ash « Gina Kiani * Giorgio Gazzola * Giovannie Alayon * Give Lively Foundation Inc « Glen Driver « Gligor Terente Vlad « Gloria Soria * Gloria Yehilevsky
« Go Rattle the Stars - Digital Media « GodChaserz Entertainment « Godfrey Obwoya * Golan Rabin « Gordana Burger * Gordon Scott Hanley * Grace Lo Porto « Graham Edden « Graham Evans
« Graham McDonald « Graham Robinson ¢« Graham Tyler » Grant Ryan « Grant Webb « Great Stuff, Inc. « Green Star Coatings and Recycling * Greenleaf Trust, Caroline Robbins * Greg Bauer
« Greg Carr « Greg Helm « Greg Henderlight « Greg Schulte « Greg Young * Gregory Collingwood * Gregory D Price * Gregory Schulte « Gregory Slaughter « Grigori Rang « Grigory Katkov
Gtscientific LLC « Guido Bedarida * Guillaume Galdrat * Guillermo Armengol Diaz + Gustas Marozas * Gustavo Scalet Bicalho * Guy Macri « Haideh Amini-Rad * Hakon Karlsen « Hallie Allen «
Hallie C Allen » Hamish Braid « Hamish Guthrey « Hanekroot Albrecht « Hannah Bier « Hannes Grauler « Harjindar Singh Chahl « Harley Jackson « Harley Rainey * Harri Tossavainen « Harriett
Harshbarger « Harry Haggith « Hazel Fimmano « Heather Kendall « Hector Luis Rodriguez Hernandez « Heidi Nibouar « Helena Garrett « Helge Kautz « Hennie Herselman « Henri Awad < Henrik
Dahlstrom « Henrik Sotnedal « Henry Vong « Herbert Deiters « Heye GroR « Higher Performance Health LLC ¢ Hillary Katherine Butler « Hiren Patel « Ho Shi Yi « Hoai Dang * Hock Lu Tan «
Holger Schulz « Holland Irwin « Honest To Goodness Inc. * Howard and Barbara Bucey * Howard Anderson « Howard Druan « Huildino Santos « Hunter Jordan « Hunter Varnum « Hussan
Mahmood * Hwa Shen Kao *« Hwan Hur « lain McNair « lain Wentworth « lan Hancock « lan Maxwell » lan Moody ¢ lan Sepion ¢ lan Timourian « lan Williams « Ida Thomas « Idan Solon ¢ Ihor
Ratsyborynskyy ¢ IK Gling ¢ llio Platon « llmar Karin « llpo Karjalainen « Imad Lagrafel « Imad Zafar « Imran Muhammad « Indy Greve « Ingo Timmann ¢ Inti Velez Martinez « lonut Giurea « Isaac
Hall « Isaac Melendez ¢ Isabelle Sandow - Itfaqg Azam « Ivan Beitia * Ivan Chavez * lvan Gospodinow ¢ lvan Grebenarov ¢ lvan Karlovich « lvan Rene Correa Beitia * Ivan Sesardi¢ « lvo Hort «
Ivo Soric « J David Roccaforte « J Paul Hill » J. Martin Dace * Jabari Brison-Headen * Jace Rosemann « Jack Ablett « Jack Daugherty « Jackie Davis « Jackie Reed « Jackson Womack « Jacob
Arambula-Wright « Jacob Christensen « Jacob Goldblatt « Jacob Jon Scranton « Jacob Lasorso * Jacob Mabey * Jacob Myers « Jacob Parselle « Jaime and George Maldonado « Jaime
Garduno « Jake Breiding « Jake Christensen « Jake Mabey « Jake Phillips « Jake Wilson « Jakob Branger « Jakub Kornafel « jamal Dereck Barham ¢ James and Tanya Mahood Foundation « James
Bailey « James Brader * James Charles Miller + James Chua * James Dean Allan - James E Wenzel - James Fickel - James Gamble + James Glendenning * James Haas * James Harris
« James Knows * James Manning « James Mathews « James McGrady Gamble + James Mellon « James Myers * James Nagle « James Nipper - Nipper Family Trust « James O’Donnell «
James Preddy « James R Sim « James Saycich « James Worcester « Jamie Oliver « Jan Aart de Voogd van der Straaten « Jan Brinkmann « Jan Janken « Jan Powol « Jan Voborsky ¢ Jan-Nick
Eul « Janaina Ozawa * Janavia Albert « Janice Satterwhite « Janna Ites » Janno Wieltschnig « Janusz Lypaczewski * Jared Brenzan « Jared Terrore « Jarren Section « Jarryd Harris « Jason Overall
« Jason R Lamontagne ¢« Jason Rayl « Jason Redwine * Jason Robert Jerome ¢ Jason Roeschley « Jason Treamer * Jason Wigg * Javier Cordero ¢ Jaxon Mattox ¢ Jay Chang * Jay daSilva « Jay
Glascoe * Jaydeep Jha « Jazz Dempster « JCF, Polis-Schutz Family Fund « Jean Cook « Jean Rafael Feliciano « Jean Tholasse * Jean Weidmann « Jean-Sébastien Fugére * Jeannette Caceres
- Jeff Fuja » Jeff Jaworski - Jeff Schulte « Jeff Schwaber « Jeff Thompson « Jeff Tschirhart « Jeff Wuenschell « Jefferson Eagley « Jeffrey J Byron « Jeffrey Maguire « Jeffrey Nino de Guzman
« Jeffrey Woodin « Jeffrey Zaroyko « Jelle Bus ¢ Jelle Geerts * Jen Tuan Kao « Jennifer Marie Doucet + Jennifer Nowag ¢+ Jennifer Poore * Jennifer Wetjen « Jenny Lyons « Jera Consulting Ltd *
Jeramy Kindle « Jeremiah Mosomi « Jeremy Lawrence « Jeremy Morrow « Jeremy Taylor « Jeremy W « Jeremy Wilkins « Jerome Geronimo * Jesper Elovsson « Jesper Horbing Elovsson « Jess
Knapp * Jesse Poplawski « Jesse T Conway * Jessica Omrin « Jessica Roberts « Jessie Vernon * Jesus Canto Venegas ¢ Jesus Martin « Jewish Communal Fund * Jeytsuen Sujata Wangmo «

Jez Smith « Jie Jia « Jihad Wahdan « Jim Hodges * Jimrhitz Tan - JM « Joakim L. Aspegren * Joan Jorquera Grau * Joanne Bucher * Jodo

Neto ¢ Jodo Paulo Farinha Figueiredo * Jodo Ribeiro « Jocimar Luiz Da Silva « Joe Cohen * Joe Hetherington « Joe Krisberg « Joe Webster *

Joel Halley « Joel Price * Joey Katz « Johan von Boisman ¢« Johannes Andersson * John Alison * John Anagnostopoulos * John Beck * John
Blake * John Bova * John Burke ¢ John Butler « John Capretta « John D Butler « John Davis « John de Boer « John Dickson « John Donnelly «
John Driscoll » John Franklin « John Gill « John Jarrell « John Jones + John Kalnins + John Kenny « John Lilley « John Liscio « John McMurphy «
John McPherson ¢ John Navilliat « John Parker « John Simms ¢ John Tack « John Traynor « John W Tack « John William Bloomer ¢« John William
Hill » John-San « Johnathan Bodden « Johnnatan Ventura « Jon Racanelli + Jon Ross « Jon Schermann « Jonas Arian « Jonas Isaksen
Jonathan Bylos + Jonathan Dahl « Jonathan Frato » Jonathan Godley + Jonathan Holmes + Jonathan Howard - Jonathan Humphrey «

Jonathan Isaacs - Jonathan Moorhouse « Jonathan Runyan « Jonathan Williams * Jonathan Wood « Jordan Duncan « Jordan Grizzle ¢
Jordan Searle « Jorden Bruce Britto « Jorg Steber « Jorge Gutierrez « Jorge Lima « Jose Alfonso Garcia Lozano * Jose Ernesto Olmedo Pereira « Jose F. Velazquez « Jose Garcia Lozano « Jose
Morales ¢ Jose Padilla Vargas * Jose Rodriguez Medina * Jose Uribe « Joseph Cirella « Joseph daSilva « Joseph David Roccaforte * Joseph Espinosa * Joseph Garrett Grow * Joseph Krisberg
« Joseph McElroy « Joseph Naffah « Joseph Oliva » Joseph Power « Joseph Puletti « Joseph Sidebottom « Joseph Stewart « Joseph Woodson « Josette Allan » Josh Burgess * Josh Cupps *
Josh Kirk « Josh Miller « Josh Schlueter « Joshua Calkins « Joshua Coccellato (Live Nutritionals) « Joshua E Moore * Joshua Gilhespy * Joshua Grose * Joshua Hashimoto-Stone * Joshua
Leyshon « Joshua Lieberman ¢ Joshua Mackey * Joshua Michael McGraw ¢ Joshua Pelton « Joshua Sienkiewich < Josia Van der Spek ¢ Josiah Zapata ¢ Josian Valera « Josue Artrip « Josué
Cancel « Josue Manzueta + Jotika Cryoto * Juan De Miguel « Juan Escriva « Julia Nguyen ¢ Julian Melendez « Julie Keck ¢ Junaid Mian « Junho An « Jure Saviozzi « Jurgen Voorneveld ¢
Justin and Michelle Dickinson « Justin Bull « Justin Carrier » Justin Cook « Justin Ferriera « Justin Frazier « Justin Fuller » Justin Goodwin « Justin Howard + Justin Hruby « Justin Kirkland
« Justin MacLachlan « Justin P Kamil Jaroni « Kamil Wasielewski *

Fuller « Justin Rosewell * Justin Kamil Wietecha -« Kanstantsin
Spinks « Justin Taylor Bull «
Justin Tierney + Justin W
Knapp * JV Multimedia, Inc. *
Jyothi Devakumar « K Salmon
Kabir Brar < Kafoui Kpavi

Sinkevich « Karl W Doerrer « Karla

Weiss « Karma Thinle + Karn

Piana « Karri Schuermans « Kasey

White « Kate McGreevy Crisham ¢

Katherine Crisham <« Kathryn
Lucas » Kawe Hemmati « Kaz Damiza « KC Guy * Keenan Swain-Morris « Keiran Birch « Keith Brennan « Keith Gallagher * Keith Hoyes « Keith M Lance * Keith Matthews « Keith Ott  Keith
Propert « Kel Stark « Kelly Leahy « Kelsey Faucett « Kelton Stark « Kendall Andrews « Kenneth Adcock « Kenneth Byrum « Kenneth Muir « Kenneth Quigley « Kenny Cho * Kent Lassen * Kepler
Weber « Kerri Brown « Kerri Vale « Keshav Kini ¢« Kevin & Okturia Ross « Kevin Arnold « Kevin Buchanan « Kevin Callens + Kevin Carone « Kevin Cutler « Kevin Daniel Miller » Kevin Dixon « Kevin
Hughes « Kevin Jones « Kevin Kelly « Kevin Kovach « Kevin Pang « Kevin Perrott « Kevin Prather « Kevin Ross « Kevin Vantassel « Khalid Miah « Khyl Clemenshaw ¢ Kiley Good ¢ Kim Allain «
Kimberly Cullen « Kimberly Rajala Blood « Kincade Honey « Kirsten Frost « Kirsti Lier Ramberg « Kiva Design « Klaus Seywald + Klavdij Hrvatic « Kojay Records « Kon Klapsas Poulogian « Kong
Leuk Sum Rayson « Korean Academy of Taekwondo * Kourdy Dahoud * Koyo Masore « Kristian Gennaci * Kristopher Herrera « Kristopher McHale « Krisztian Pintér « Kull Family Fund, Matthew
Kull « Kurt Whittemore « KY Lam « Ky Rathkamp « Kyle A Aaron ¢ Kyle Bledsoe * Kyle Dees « Kyle Drager * Kyle Kmieciak « Kyle Labelle « Kyle Shannon « Kyle Swigert « L David Haltom * Lajos
Adam « Lam Cardiothoracic B.V - Ka Yan Lam « Lance Bernard Mitchell » Lance Jackson < Lance

Waldruff « Landon Klein « Larry Cheshier & Adrienne Cheshier JLT « Larry James Reall « Larry
Oneil Williams « Larry Shakinovsky « Larry Tadlock « Larry Walthour « Larry Williams « Laura
Chachulski « Laurel Brandon ¢ Laurence Dempster « Laurent Hamers « Lawrence and Karen
Levinson Charitable Foundation « Lawrence Engleman « Laxman KC ¢ Lea Blake * Learstang
Graphics ¢ Leaves of Grass Fund * Lee Gavrin * Lee J Laldee * Lee Mcdonald « Lee Murphy « Lee
Stobart-Vallaro « Leeland Deney « Leffler Family Trust - Legour Leonard + Lei Feng *
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Leo Koch « Léo Marchand ¢ Leon Inglott » Leon van Rooij « Leony Merks « LeRoy Howard Griffin « Leslie Husband < Lev Reyzin « Lewis Campbell « Lewis Grozinger « Lewis Levi Dotson
« Lia Williams ¢« Liam Fox ¢ Liam Shore * Libor Behounek « Lightiel David Haltom « Lillian Leclerc ¢« Lincoln King ¢ Lincoln Mayer ¢ Linus Petersson ¢ Lion Share Consulting LLC - Lisa
DeYoung ¢ Lisa Haynes ¢ Lisa Lanning « Lisa Quoy * Liutauras M « Live Nutritionals « Lizabeth Morell « Logan Savory * Logan Thore « Long Tran « Loren Christenson * Lorenzo Valeriani ¢
Lou Bojorquez + Louis Anderson « Louis Burke * Louise Guigon * Louise Menashe « Luca Michele Santarella « Lucas Carlson - Lucas Furlong + Lucas Hahn « Lucas Kleber *
Lucas Pitts « Lucas Veras * Ludvig Larsson « Luigi Messi * Luis Acosta ¢ Luis Felix * Luis Gonsales « Luis Manuel Lima * Luis Tejeda « Lukas Babinec * Lukas Ehlers « Lukas Gutmann «
Lukas Henschke * Lukas Lettmann « Lukas Michael Foditsch « Lukas Suss * Luke Kachelein « Luke Langan « Luke McFarlane < Luuk Billy Cornelissen « M A Mollena « M Hafidh Shidiq
« Maarten Schut « Madis Tarum « Magnus Falkenberg Nordvik « Magnus Gustavsson « Magnus Hanson-Heine « Magnus Ulstein +« Mairtin ODulain « Malachy Alceac *+ Malachy Multi-
Services Inc « Malcolm Simmonds ¢ Malgorzata Bednarek < Mallory Phillips « Mallory Sherman + Manfred Ramault « Manoj Kotecha ¢« Manuel Krdmer ¢« Manuel Llano -
Marc and Tammy Anderson * Marc Lage-Vianna « Marc Lawrenson « Marc Solignac-lecomte « Marc Welch « Marc-luc solignac-lecomte « Marcel Much « Marcelina Naczk « Marcin
Cwikta * Marcin Jekot « Marcin Sienicki « Marco Fabus « Marco Olejnik « Marco Sanchez-Garcia » Marcus Chin « Marcus Robbins « Marcus Schoepke « Marek Cwikta * Margo Taylor *
Maria Entraigues Abramson « Maria Marak « Marian Oleksy « Mariana Morales Vilar « Mariana Navarro « Marija Vukovojac « Marika Popp « Marin Pastar « Marin Zelenika « Mario D Marin
« Mario Fringes « Mario Roman Garcia « Mario Urrutia « Marios Seraphim « Marites Labora « Maritza Mills « Mark A Lancaster « Mark Alinsky « Mark Branson « Mark D Butterfield « Mark
Fisher « Mark Harris « Mark James Mullins « Mark Metzke « Mark Moccia « Mark Sackler « Mark Schroenn « Mark Suddens « Mark Vandersys « Mark Williams « Mark Zelinsky < Markus
Andersson *« Markus Borg « Marnix Troudes « Marsha Kai « Martha Dellar » Martin Asperholm « Martin Heuss * Martin Leaker » Martin Lindsay * Martin Miserandino « Martin Patarak « Martin
Precek « Martin Therrien « Marty Hoon « Marty Miserandino « Martyn Barrett « Martyn Potts « Maruti Innovations Inc « Marvin Hess « Mary Ann Liebert, Inc. * Maskirova
House LTD « Mason Mott « Massimo Gennaro * Mateja Matic « Materials Science Associats LLC * Mathias Lloyd Spiegel, Paul Spiegel *
Mathieu Cloutier « Matt Bailes « Matt Bangerter « Matt Crouch « Matt Greven « Matt Hyde « Matt McFarlane « Matt Minder + Matt Spector
« Matt Zander « Matteo Geraci « Matthew A Picchietti « Matthew A. Ryan « Matthew Bailey « Matthew Bangerter « Matthew C
Wightman « Matthew Coleman « Matthew Dancer - Matthew David Highfield - Matthew Davis + Matthew
Fitzpatrick « Matthew Fox « Matthew Graves « Matthew Hoven « Matthew Hyde < Matthew Lichti « Matthew Medley
Matthew Miles « Matthew O’Connor « Matthew OConnor « Matthew Silvers « Matthew Simms ¢ Matthew Spector
Matthew Sroczynski « Matthew Stormer « Matthew Tripodi « Matthew Vader « Matthew Watson « Matthias Andre
Mattias Wallander « Maurice Eida « Mauricio Borges * Mauricio Caldera « Maximilian Kaiser « Maximiliano Villoldo

« Maya Rot « Maynard Stevens « Mazen Alaswad « Mazhar Igbal « MC Enterprises * McKenzie Hawkins « Md Nazrul

Islam « Mdrn Commerce * Mediline International « Megersa Mohammed « Mehdi Serrar « Mel Ucci * Melanie
Beaver « Melissa Selig « Melvin Ramsey « Merali Foundation - Methuselah Foundation « Micah
Beatty « Micah Calabrese « Mical Humphrey « Michael A Bellantuono - Michael A Latorre - Michael A.
Gallerizzo « Michael Armstrong * Michael Beacham « Michael Beasley « Michael Boocher « Michael Catania

« Michael Cloutier « Michael Contreras Jr « Michael David Pilkington « Michael Dickey « Michael Duval «
Michael Everhart « Michael F Dickey « Michael Falcon « Michael Fleming « Michael Fretty « Michael
Gallerizzo » Michael Geisen « Michael Giles « Michael Godfrey « Michael Gustmann « Michael Hammett
* Michael Harpfer « Michael Hashe + Michael Hawkins « Michael Huber ¢« Michael Huemer * Michael
Hughes ¢ Michael James Obrien * Michael John Sato « Michael K Hudson « Michael Karantzoulis «
Michael Kyle Orr « Michael Lackner « Michael LaCroix ¢« Michael Lamont « Michael Lee Meinert «
Michael Lojkovic « Michael Long « Michael Loni « Michael Marcum ¢ Michael Marye * Michael McClain

Jr » Michael McCutchan « Michael Milbrat « Michael Mirmak « Michael Montesano « Michael Morris *
Michael Murphy « Michael Murry « Michael Nuschke ¢ Michael O’Brien « Michael Parker « Michael
Pope « Michael Praisler « Michael Presley « Michael Puleo « Michael R Geisen * Michael Rae *
Michael Risco « Michael S. Clark « Michael Schiavinato « Michael Schulz « Michael Sherman « Michael
Soroka * Michael Stanley « Michael Steinberg » Michael T Ouimet » Michael Todhunter « Michael Topan
+MichaelVanRyn+MichaelvanWeerlee+MichaelWeiss+*MichaelWhites MichaelWilliamJuneau
« Michal Domitrz « Michel Heesakker « Michelle Dench « Mick Walsh « Miguel Angelo David » Miguel Azar
Rivera « Miguel Gonzalez « Miguel Pereira « Mihovil Vinkovi¢ « Mikael Bruun ¢ Mike Anarhe *« Mike
Barraclough « Mike Bright « Mike Dussault « Mike Girard « Mike Meharry « Mike Moore + Mike Page * Mike
Pateras « Mike S. Miller + Mike Wieczorek « Mikkel Jiirgens « Mikolaj Walentynowicz « Milan Petrovic «
Mildred Layne « Miles Clark « Milos Milivojevic * Milton Acevedo * Mir Hussain « Mircea D. Balcan * Mirco
Melcher - Miron Cuperman - Miroslav Rehor « Mitchell Lash « Mitja Lustrek « MJ Soroka * Moe Fakih «
Mohamed Aboudaf « Mohamed Chmeis * Mohammad Darwish « Mohammad Garshasb « Mohammad Shaheer «
Mohammad Siddiqui « Mohammadkia Zamiri-Jafarian « Moises Vlllegas ¢« Moiz Ahmed « MOJI Consulting LLC «
Molly Cybowski « Monica Grabarek « Monika Nerger « Monte Hurd « Monty Bhurjee « Morgan Paglia « Morgan
Stanley Gift Fund « Morgan Stanley Programs « Mosio, Inc. « Moussa El Hadaf « Mr Calum Chace * Mr Nicholas
Howden ¢ Mr Thomas Fotherby « MSJ Capital LLC « MTE Fund « MTNASH Pty Ltd ATF MTNASH Invest Trust

*« Muhammad Ahmed Khalid + Muhammad Anis «+ Muhammad Mustafa Sasa «+ Muhammad Rofiikyl A'La «+ Muhammad
Usman * Muneer Haq * Murray Ploetz « Mussarat Fawad Khattak «+ MWC Contracts LLC + Mykola Dimura « Myles Berdock ¢
Myles Tamsen « Myon Irish « N Walsh « Nandez LLC « Natacha Coelho * Natalia Nekhaev « Nataniel Silva « Natasha Kalitsi « Nathan
Broadbent « Nathan Evans « Nathan Gagnon « Nathan Marrazza « Nathan Murphy « Nathan Sisler « Nathan Wailes « Nathanael Holliday *
Nathanail Willam Foshee « Nathaniel Kosberg « Natural Hempsations * Natural Wellness Now « Naveen Joshi « Navtej Chahal « Nayeem Amin
« Neal Strobl « Neil Christensen « Neil Danford « Neil Gavin « Neil Guild < Neil Kauffman « Neil Robert Danford « Neil Tweedy * Nelson Lumbres ¢
Nemr Hallak « Nestor Cordero * Nethaneel Jarrell « Network for Good « Nextera Energy ¢« Nicholas A. Boudreau ¢ Nicholas Agro « Nicholas Annison ¢
Nicholas Baross * Nicholas Dombrovskis « NIcholas Elia * Nicholas Gilmore « Nicholas Howden « Nicholas Landry « Nicholas Lubrano ¢ Nicholas Moore
Nicholas Quazzo + Nicholas Walsh « Nicholas Whall « Nichols Fisher « Nick Barbato « Nick Lonergan ¢+ Nick Vlachos CPA « Nicklas Sgrensen * Nico Peruzzi ¢
Nicolaas Regnier « Nicolas Chernavsky * Nicolas Dragojlovic * Nicolas Frerotte « Nicole Schoenwald * Nigel Pickering * Niki Weijenberg « Nikita Sokolnikov * Niv
Goldstein « Noa Heezen * Noah Kliemann « Noah Smith « Nolan Robidoux ¢ Nonprofits Insurance Allianace of California «+ Norman Shunda « Noy Hadar « Nuno Delgado *
Odai Athamneh « Odysseus S Jones « Oezguer Yildiz + Okechukwu Enwerem « Olaf Zumpe « OldLifeMagazines.com « Oleg Zlydenko « Olga luaklo « Olga Raday ¢ Oliver Durward
« Oliver Gorzuch « Oliver Jacques ¢ Oliver Ward ¢ Olivia Brooks ¢ Olivier Roland « Olufemi Fabode + Olumba okpan Obu « Omar Ahmed Sherwani * Omar Holder + Omar Mossadek *
Ope Onadipe * Oren Jury * Oren Milman « Ori Tzvielli + Oscar Vera « Gystein Arsnes » Ozgur Unai « Pablo A Maldonado Esteves * Pablo De La O « Pablo Linz « Pablo Varasa « Pak Mark *
Paladin YYZ « Pancho Plex « Pang Ngan Tan « Panorama Global Fund « Panorama Global Fund, Andrew Ong « Paola Reyes * Paolo Costabel « Paolo Frisa « Paolo Lasalvia « Park Jung Woong
« Park Tipton « Parvis Farahzad « Pascal Traylor « Patrick Bucher « Patrick Farcas « Patrick Holmes ¢ Patrick Massie « Patrick McCarthy « Patrick Schannong « Patrick Tewes ¢ Patrizia Villiger
« Patty Baira « Pau Pérez « Paul Borgen * Paul Bugge » Paul Cardamone « Paul Chaknis ¢ Paul Choe * Paul Coyle « Paul Geise * Paul Karabashian ¢ Paul Laudun « Paul Lomenda *
Paul Marsh « Paul Mueller « Paul O Shea « Paul Osborne « Paul Roberts ¢ Paul Vasholz Jr « Paul William Geise « Pavel Dvorkin « Pavel Vyskrebentsev « Pawlo Prawdiuk « Paxton Tse « PayPal
Giving Fund « Payson James LeMeilleur « PC4U LLC « Pemberton Family Foundation + Per Fredrik Allenmark « Perry Metzger « Peter Azarenok « Peter Bellaby * Peter Bellerby *
Peter Berger « Peter Brown ¢ Peter DiStefano « Peter Gustin « Peter Heutling « Peter Konopnicki « Peter Kruszewski « Peter Neil « Peter Taylor « Peter Terner « Peter Welander ¢ Phil Brown ¢
Philip Bearcroft « Philip Jackson ¢ Philip John Cornell « Philip M Schmidt « Philip Thorsen « Philip Vase Veilis « Philipp Lenz « Philipp Ruess * Phillip Jones « Phillip Spruill « Phillips Abraham ¢
Phu Le « Pierluigi Zappacosta * Pierre Ethier « Pierre Moise ¢ Pieter Lombard ¢ Pinsation.com ¢ Piotr Charkot ¢ Piotr Jasko * Piotr Pawlik « PJ Cornell « Placide Adetele Gnakouri « Plamen
Dragozov « Platon Dickey ¢ Polina Butrina « Polymath Collective, Inc. « Positive Vibes Mart « Pranab Karki « Preston Riggs ¢ Priscila Foletto « Pritam Khanal  Priya Kamala « Projekt Leben *
Qamar Abbas * Qualcomm Matching Grant Program « Quoc Nguyen « Rachael Fennell « Rachel LaDue « Rachel Migiro « Radoslaw Jarecki « Rahul Bajaj « Raiza Thornton « Ralf Stalder « Raman
Khenanisho « Ramiro Borja * Ramon Dockins « Ramon Garcia «* Ramon Rochin « Rana Alhumaidan + Randall S Monds « Randolph Rinehart Carroll -« Rasheed Hamza « Raviji Patel « Ray
Johansen « Raymond E Santiago « Raymond Johansen « Raymond Klimczuk « Raymond Russ ¢ Raytheon Technologies, Alex Buckalew ¢« Raza Mobin * Rebecca Ledger « Red Earth Designs
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« Reginald Massey * Reinhard Buchberger * Reinhold Vink « René Haije * Rene Perez » Rene Rodriguez « René van de Polder « Rene-Lee Sylvain * Reto Stamm * Reuben Tracey * Revolut «
Rex Hancock * Rex Sasing  Rey Fadli » Rhonda Gaskin « Rhys Williams « Ricardo Placencia + Richard and Janice Mullen « Richard and Karen Houk - Richard Bettencourt « Richard
Calvert * Richard Clayton * Richard Feingold « Richard Fiser and Annelies Pronker * Richard Harris * Richard Harvey « Richard Houk « Richard Knowlson « Richard Lorenz « Richard
Manning ¢ Richard Mercer * Richard Padilla * Richard Pales « Richard Potts « Richard Profit « Richard Schultz « Richard Shirling « Richard ten Hagen « Richard Waldron « Richard Ward « Richard
Wilson « Rick Hatley « Rick Loos « Rick Noblett « Rick Shaddock « Ricky Jones « Rihards lvanovs « Rinlaphat Thanashotpiphat « Roald Humar « Rob Dhont « Rob Drowos « Rob Sheely + Rob
Thomas * Robert and Stephanie Mullen « Robert and Verna Payne « Robert Berden-Bey « Robert Bray « Robert Byers « Robert Cohen « Robert Connick * Robert Cook « Robert Czeck « Robert
Egan « Robert Gray * Robert Holt » Robert Koller « Robert Lane + Robert McGoldrick + Robert Montesano * Robert Payne « Robert Quinn * Robert R West + Robert Rathgeber « Robert Rice *
Robert Ricker « Robert Simoneaux « Robert Smith « Robert Steffen « Robert Stuart « Robert Suchan « Robert Tatonetti « Robert Taylor « Robert Taylor Il « Robert Urquhart « Robert Weant «
Robert West « Robert Wilkes * Robert Yee « Robert Zek « Robin de Groot « Robin Nicolet « Robin Shilf « Rod Espinosa * Rodney Bloom ¢ Rodney Noble « Roger Baker ¢ Roger Champagne
« Roger Kurtz « Roger Ripps * Roman Tivyan « Romulus Gintautas * Ron Edes * Ronald Hatch « Ronald Johansen * Ronald Rubida * Ronaldo Rampoldi Jr. « Rose Hall + Ross Beam * Ross
Templeman « Rossco Maxpump ¢ Roy Hair « Roy Hansen « Ruben Muro Arroyo « Rudi Melansek « Rudy Sands ¢ Russell Brown « Russell McDonald « Rutger Huijben ¢ Ruthie Barkus «
Ryan Baxter + Ryan Busse + Ryan C West + Ryan Coffey » Ryan Cunningham / Kalina Oconnor « Ryan Delgado « Ryan Evans * Ryan Goode * Ryan Hibbs + Ryan Holcombe + Ryan Howe «
Ryan Jones « Ryan Keel * Ryan Knox « Ryan Lee Jones * Ryan Lopez * Ryan Medlin + Ryan Millar « Ryan Rapp * Ryan Shiner » Ryan Spencer « Ryan Whitney + S Cansfield + S Gunawardena
« S&P Global Inc. « Sadruddin Junejo « Sag Kareem « Sagar Regmi * Saipriya Ayyar « Sakari Lahti « Salvatore Frisa « Salvatore Pellegrino + Sam G Presnal » Sam Ludlam « Sam Luxardo *
Sam MaclLeod - Sam McKeown « Sam Nilson « Sam Roberts « Sami Hermes * Samuel Fernandez Méndez Trelles « Samuel J Podulke « Samuel Jolley « Samuel
Mathes « Samuel Mebane « Samuel Swanson « Samuel Triplett « Samy Foudil « Sanjeev Jain * Sara Johnson ¢« Sarib Faysal « Sascha Stille
« Saso Jakljevi¢ « Satinder Bajwa « Saul Eida « Schneider Marius « Schwab Charitable, Michael Marquardt « Schwab Charitable,
Patrick O'Brien » Schwab Charitable, Zegar Family Fund « Scot Riverside * Scott Arthur Frost « Scott Breton « Scott Haber - Scott
Hobbs « Scott Keller » Scott Lucyk * Scott McClure « Scott Niznik » Scott Peters « Scott Sarver « Scott Steadman « Scott Tyner «
Scott Voightmann « Scott Watkins « Scott Zimerm « Sean Brogan * Sean Crockett « Sean Duff « Sean Engelbrecht « Sean Ferger
« Sean Gerhardt « Sean Gradrier Billings « Sean Harding « Sean Karp * Sean Longstreet « Sean Munley * Sean Orlando «
Sean Robidoux ¢ Seaux Unlimited LLC « Sebastian Barker « Sebastian Berker « Sebastian Bright « Sebastian Harry Glover

¢ « Sebastian Nicolas Mdller « Sebastian Pye * Sebastian Simon « Sebastian Szczeblewski « Secure History LTD « Selcuk
Yilmaz « Selena Roopnarain « Selvin Dsilva « SENS EU - Sergey Znutin « Sergio Justo Corporation * Sergio

Ramos * Seth Baca * Seth Martinez « Seth McCallister « Shaahid Kaje « Shad Omrin « Shadman Hassan
Shafihullah Salim « Shafiq Muhammad « Shane Donis * Shane Lyon ¢ Shantanu Narang * Shariq Pak *
Shaun Haddrick « Shawn Burgen « Shawn Carpenter » Shayne Moore * Sheldon Lewis * Sherri Mona-
Anderson ¢« Shevko Mykola « Shih Hsun Chiang « Shimon Sorga + Shin Mukai « Shreyas Mv « Signe
Wulund « Sijovud Tidjani « Silas Hill « Silvestar Hila « Silvia Soria « Simon Briiggemann « Simon Farrow ¢
Simon Holk « Simon Holloway « Simon Lé&fvall « Simon Mitchell « Simon Tucker « Simone Fin ¢ Slade
Woodard « Slayton Marx « Somto Celestine Igwe « Sophia Velasquez * Sophie Le Page * Sophie
Wilkinson « Sgren Lahn Sloth « Soul Sister Enterprises LLC » Spencer Gibbs « Spencer Prost «
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Research Integrated
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Postbaccalaureate Fellowship Program

Six recent college graduates servred fellowships at the Buck Institute for
Research on Aging, Harvard Medical School, the Sanford Consortium for
Regenerative Medicine, Underdog Pharmaceuticals, and the SRF Research
Center. Postbaccalaureate research projects sought to contribute to the
development of therapies for Alzheimer’s Disease, atherosclerosis, brain cancer,
age-related senescence, and lung inflammation in older COVID-19 patients.

Dominican Master of Biological Sciences

In 2021, Dr. Amit Sharma welcomed his first graduate student into his lab, Ashley
Brauning. Her thesis will investigate the accumulation of age-related senescent
cells and senescence-related biomarkers.

Research Integrated Science Education

During 2021, SRF launched a new RISE teaching module, “How does

cellular senescence affect health?” This module explores the phenomenon

of cellular senescence and its proposed role in aging and disease. Interactive
activities and discussion slides help guide students in evaluating published
senescence-related research. The module features videos presenting both
senescence-specific concepts (such as induction and biomarkers) and essential
laboratory protocols, i.e., Quantitative Polymerase Chain Reaction Protocol and
Immunofluorescent Staining Protocol.

Summer Scholars

During 2021, a total of thirteen students interned at the Buck Institute for
Research on Aging, Harvard Medical School, Rubedo Life Sciences, the
Sanford Consortium for Regenerative Medicine, Stanford University, Underdog
Pharmaceuticals, and of course the SRF Research Center. Research

topics included Alzheimer’s Disease, atherosclerosis, brain cancer, cellular
senescence, computational analysis of aging biomarkers, fibrosis, mitochondrial
dysfunction, and pulmonary disease.
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Senescent cells are damaged cells that accumulate in our tissues with age and undermine our health.
Drugs that selectively trigger cellular suicide in these rogue cells have been developed, and shown to have sweeping
rejuvenating effects in laboratory animals. When you treat mouse models of diseases of aging with senolytics, the onset
of disease is pushed back — and in some cases, existing disease is reversed. Aging mice that are given these “senolytics”
act and look like younger animals. Biotech startups have launched around the technology, and several senolytic drugs
are already being tested in human clinical trials.

Two teams at SENS Research Foundation are working to improve on these early efforts, to fully reap the promise these
studies inspire for the benefit of aging humans.

One ApoptoSENS team led by Dr. Amit Sharma is focusing on ways to harness the power of the immune system to help
our bodies defend against senescent cells. We are born with cells in our immune system designed to detect and destroy
senescent cells — but some senescent cells evade detection, and more and more of them are left behind as we age and
our immunological sentries lose their edge. Dr. Sharma and his team are working on ways to revitalize these aging cells,
and also to back them up with a SWAT team of souped-up, far deadlier (to senescent cells) engineered cells.

This first ApoptoSENS group is currently closing in on a short list of five proteins presented selectively on the surface
of senescent cells. They will engineer immune cells to seek and destroy senescent cells that display the protein most
indicative of a cell's senescent state, and then test the engineered cells’ ability periodically to wipe the senescent cells out.

Additionally, Dr. Sharma’s team recently identified a small subset of immune T-cells that may be even more effective than
the current best-in-class cells at targeting senescent cells. Dr. Sharma and his colleagues are working intensely to figure
out how these cells do it, and how best to mobilize them to shield our health.

Meanwhile, Forever Healthy Fellow Dr. Tesfahun Admasu is focused on a recently-discovered subset of senescent cells
that have turned out to be resistant to existing senolytic drugs, and finding new ways to take them down. A key way that
senescent cells damage and destabilize the cells around them is by secreting a complex mixture of signaling molecules
known as the SASP. One of the ways the SASP harms us is by acting as a medium for the transmission of senescence
from existing (primary) senescent cells to the once-healthy cells around them. Like the bite of a zombie, the SASP turns
once-healthy cells into “secondary” senescent cells, spreading a destructive legion across the aging body.

With help from other SRF ApoptoSENS researchers, Dr. Adamsu has discovered that secondary senescent cells
stubbornly resist bombardment by several of the best-known senolytics. But probing their metabolism, he discovered
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that these cells exhibit a little-known vulnerability — one that could be used to target primary cells. As proof-of-concept,
the SRF researchers showed that an existing molecule that activates this pathway destroys both primary and senescent
cells, while leaving healthy cells alone. While this molecule is not suited for human clinical use, SRF ApoptoSENS
scientists are now testing other compounds that target the same pathway. They are confident that their discovery

can be turned into a new class of senolytic drugs capable of taking out the hardest-to-target of all senescent cells in

the aging body. The rejuvenation benefits of this achievement could well exceed anything thus far hinted at by animal
studies of senolytics.
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The extracellular matrix (ECM) consists of structural proteins that support cells and organs and carry out
functions of their own. Damage to the ECM, and not just to cells themselves, is part of what drives the aging process.
The most directly lethal site of ECM damage is the large artery responsible for cushioning organs like the brain and the

kidneys from the incessant pounding of blood coming out of the heart.

One form of ECM damage is advanced glycation endproduct (AGE) crosslinks, which occur when neighboring proteins
that are meant to move independently react with sugars and get linked together. This constrains the proteins’ range of
motion, preventing them from carrying out their normal function.

Dr. Jonathan Clark’s GlycoSENS group at the Babraham Institute is diving deep into the effects of aging on the ECM.
The resulting picture is complex, with an increase in irreversible crosslinks in the tendon with age, but also a progressive
loss of reversible crosslinks that allow the tendon to adapt to and absorb force. Also unexpected are the effects of
sugars that bind to the ECM without forming crosslinks.

Given that complexity, it’s unsurprising that the changes in the functional properties of aging ECM are also more
complex than is generally appreciated, with different mechanical properties changing in different ways. Sorting all of this
out will be essential to developing rejuvenation biotechnologies targeting the most impactful aspects of ECM damage
with novel rejuvenation biotechnologies.
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LysoSENS: Molecular Wrenches to Dismantle Lipofuscin

Long-lived cells like heart and brain cells accumulate stubborn waste products as we age. Lipofuscin is the
best-known of these wastes, and yet in many ways the least understood. While many other kinds of junk inside our cells
are mangled versions of a single, defined protein, lipofuscin is a complex mixture of different materials from inside the
cell, and has other properties that make it hard to study.

To finally get some real insight, SRF is funding Dr. Tilman Grune at the German research institute DIfE to isolate,
characterize, and develop candidate rejuvenation biotechnologies against authentic lipofuscin derived from human
hearts. He has developed a novel way to isolate this paradoxically precious waste without altering its chemical makeup,
and is now applying multiple technologies to characterize it.

Meanwhile, Dr. Grune and colleagues have extracted microorganisms from different environmental sources, and given
them nothing but lipofuscin as an energy source, so that only microbes with enzymes that allow them to digest lipofuscin
will survive. From these experiments, his group has now isolated twelve strains of bacteria. They are now further
investigating these strains and will isolate their specific enzymes. So far, it appears that the enzymes target sufficiently
convoluted kinds of bonds that they are extremely unlikely to harm functional parts of the cell. After additional study,
the most promising enzymes will be modified to target and work within the human lysosome, creating new rejuvenation
biotechnologies to clear our cells of this stubborn waste.

LysoSENS: Targeting Tau Inside Brain Cells

Alzheimer’s, other neurodegenerative diseases of aging, and “normal” age-related cognitive decline are
associated with accumulation of a protein called tau in the neurons of the aging brain. Researchers have developed
antibodies targeting abnormal tau in an effort to forestall, arrest, or reverse these conditions, but clinical trials have so
far yielded disappointing results.

One reason for these failures is that they've used tau-targeting antibodies that bind to aggregates in the spaces outside
of brain cells, failing to reach the aggregates within neurons where they inflict most of their harm. Another is that such
binding antibodies only capture one tau aggregate at a time, and then must drag it back through the brain’s blood
vessels in order to dispose of it. This is both inefficient and potentially harmful, as the antibody-aggregate complex
interacts with the vessel wall during the removal process.

SRF’s aberrant tau LysoSENS team is developing next-generation biotechnology to overstep these limitations. Instead
of conventional antibodies, they are using catabodies: catalytic antibodies that chop up their targets instead of merely
binding to them. Whereas one biding antibody can only remove one tau aggregate, catabodies can cleave one aggregate
and then move quickly on to the next. Since the target aggregate is broken down into harmless cellular debris, there’s no
need to make the perilous journey outside of the brain.

Additionally, the team is using a new system to target the catabodies inside brain cells, where clearing tau aggregates has
the greatest benefit.
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MitoSENS: Rehabilitating the Cellular Power Plants
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Mitochondria are the power plants of our cells, producing the energy that fuels them. Unlike most other
parts of the cell, mitochondria have their own independent DNA, which they use to produce necessary to their function.
With age, increasing numbers of cells become dysfunctional as they are overtaken by mitochondria bearing large
deletions in their mitochondrial genomes.

The MitoSENS group at SENS Research Foundation is pursuing two ways to overcome this problem. One is allotopic
expression (AE): placing “backup copies” of the 13 protein-encoding mitochondrial genes into the safe haven of the
nucleus. The cell’'s backup AE copies could then provide the proteins needed for their mitochondria to keep running in
spite of any mutations.

After a highly successful AE of the mitochondrial gene ATP8 to the nucleus in cells, and some progress with ND4
and ATP6, the MitoSENS team have now achieved a remarkable first: AE in the cells of a living, breathing mouse. The
gene is properly expressed in the cells of multiple tissues, and the protein enters the mitochondria and slots into the
cell's energy-generating machinery. This is a critical step in the process of turning AE into a working rejuvenation
biotechnology for humans.

The MitoSENS team is also working on a system that will allow them to transplant whole mitochondria with specially-
engineered genomes into cells. These enhanced mitochondria will be able to seek out and destroy any mutant
mitochondria already present in the cell, thus replacing them with healthy dominant mitochondria and restoring normal
function to the cell.

RepleniSENS: New Neurons to Preserve the Brain

All our organs lose cells as we age, but nowhere is that loss as costly as in the brain’s neocortex. It's
the physical basis of our memories, emotions, and identities — and yet perversely, it's not among the few regions of the
brain that produce and receive new neurons. This challenge is exacerbated by the brain’s large surface area, the high risk
of local injections to the brain, and the intrinsic properties of neurons as a cell type.

Dr. Jean Hébert of the Albert Einstein College of Medicine (AECOM) is making progress on a revolutionary strategy

to fulfill this desperate need. He starts with microglia, a type of cell that helps maintain brain neurons. His team will
engineer microglia to unwind their developmental state and begin life anew as neurons when given the right chemical
signal. He will then administer a drug that makes room for transplanted, engineered microglia by killing off a significant
number of the microglia already resident in the brain. This allows the therapeutic engineered microglia to quickly spread
across the neocortex, turn into new neurons, integrate into local circuits, and strengthen the integrity of the brain.

His RepleniSENS lab has already achieved aspects of this in mice, and the group is now working with microglia derived
from reprogrammed human cells. In the pilot studies, they used mice genetically engineered with a “suicide switch” that
allowed the team to destroy the resident microglia at will. They are now developing a novel method that would do the
same in nonengineered mice (and eventually humans), leaving the transplanted microglia unharmed and free to repopulate
the opened spaces. Upcoming mouse studies will test the ability of engineered microglia to release the neuronal survival
molecule BDNF, first in an animal model of Alzheimer’s disease and later in otherwise-healthy aging mice.
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Degenerative aging is caused by the accumulation of multiple kinds of cellular and
molecular damage in our tissues over time. So securing lives of indefinite youthful health will require the removal,
replacement, and repair of many kinds of damage, not just one. And yet to date, nearly all experimental studies of
rejuvenation biotechnologies test just one therapy in isolation.

Cases in point: on the one hand, our bodies lose cells with age — both the cells that directly carry out functions in our
organs, and the stem cells that renew some (though not all) of our aging tissues. On the other hand, we accumulate
damaged cells that actively undermine our health, such as senescent cells. Irony aside, this juxtaposition of insults is
ruinous to our health.

Senolytics (ApoptoSENS) and stem cell transplantation (repleniSENS) are two of the most well-established rejuvenation
biotechnologies in mouse models, and are also a complementary match: out with the old, and in with the new! The
StenoStem team at SENS Research Foundation will use highly selective senolytics to destroy senescent cells in aging
mice, and follow this up with transplantation of young mesenchymal stem cells (MSCs), which both replace some
functional cells in the body and restore a healthy signaling environment. Each of these treatments is known to have
rejuvenating effects in mice; for the first time, our SenoStem scientists led by Dr. Hadi Rebbaa will demonstrate their
combination, and reveal their potential for synergistic rejuvenating effects.
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For an extensive description of our research, please read our
2022 Research Report.
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