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My journey
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Aging is the #1 risk factor for chronic disease

Atherosclerosis #®  Glaucoma
Heart Attack Macular - Cancer
Stroke Degeneration

Osteoarthritis
Osteoporosis

Emphysema Alzheimer's

Pneumonia Sarcopenia Darkinson's Type 2 Diabetes

We believe these diseases should not be
an inevitable part of growing old.

Our mission is to end the threat of age-related disease
~ for this and future generations. 0 Buck
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Geroscience:
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Buck’s Focus Areas
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The Buck Tackles Covid19

buckinstitute.org/covid-19




Mortality and Spread: Where SARS-CoV-2 lands
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Source: The New York Times



COVID-19 Mortality Increases as a Function of Age

Case fatality rate (CFR) is calculated by dividing the total number of deaths from a disease by the number of confirmed cases
Data is based on early-stage analysis of the COVID-19 outbreak in China in the period up to February 11, 2020.

0-9 years 0% Children that are infected with the virus
appear to be at lower risk of dying

10-19 years I 0.2%
20-29 vears | 0.2%
30-39 yearsIO.Z%

40-49 years I 0.4%

50-59 years - 1.3% . .
Older populations are most at risk.
5 14.8% of people aged 80 or older
60-69 YearS_S'é/‘/’ who were diagnosed died.
30+ years _14 o

1t urce: Novel Coronavirus |— imen 1E nergen =sponse Epidemiology Tean

diseases (COVID-19)—China, 2020. China CDC Weekly e e s s e e
OurWorIdeata org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the authors 0 BUCk



Risk Factors — a study from New York

Comorbidities
Total Moo
Cancer
Cardiovascular disease
Hypertension
Coranary artery disease
Congestiva heart failure
Chronic respiratory disease
Asthma
Chronic obstructive pulmonary disease
Qbstructive sleep apnea
|mmunosuppression
HIV
Histary of solid organ trarsplant
Kidney diseasze
Chranic”

End-stage”

9

5700
3201(6)

3026 (56.6)
595 (11.1)
371(6.9)

479(9)
287 [5.4)
154 (2.9)

43 (0.8)
55(1)

268 (5)
186(3.5)

Liver disease
Cirrhosis 15 (0.4)
Chranic
Hepatitis B 8{0.1}
Hepatitis C 3{0.1)
Metabolic disease
Obesity (BMI 230) 1737 (41.7)
MNua. 41730
Morbid obesity (BMI =35) 791 (19.0)
M. 4170
Diabetes® 1808 (33.8)
Comorbidities’
Naone 350 (6.1)
1 359 (6.3)
=] 4591 (88)

Source: “Presenting Characteristics, Comorbidities, and Outcomes Among 5700 Patients
Hospitalized With COVID-19 in the New York City Area.” Safiya Richardson et al.
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COVID-19 enters body
through airways
(infection)

Virus binds to receptor on cell
surface (ACE2) to enter the cell

“ \i’g Newly synthesized

|z

© viral particles leave
§ cell to infect other

Virus hijacks cell
machinery to produce
and assemble multiple
copies of virus
(replication)

Nevan Krogan
hijacked proteins as
drug targets

Body’'s immune system is activated
to try and fight virus, resulting in
severe lung inflammation, difficulty
breathing and fluid accumulation

David Furman / Dan Winer / Eric Verdin
dampening the inflammatory response in the lung



Start of a collaboration with QBI-UCSF

Nevan Krogan lab at UCSF
Adjunct Faculty, Buck
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Animal models of SARS-CoV suggest that disease severity in aged animals

Is caused by an exacerbated innate immune response.

Innate Immune Response Adaptive Immune Response

Questions we're exploring:

Is there an imbalance between the innate /
adaptive immune response in aged patients?

Does chronic inflammation ‘prime’ the
immune system for a strong innate response? 0 Buck




Current Therapeutics




First and Foremost: Remdesivir [g GILEAD

* Brought to trial in 2015 for Ebola
 Broad antiviral

Clinical Trial Process

5-15 Years + Special designations can speed up the process

Preclinical Phase | Phase II Phase llI FDA Phase IV
Exploring if and _ Exploring the REVIEW Evaluating the
h:r:r :nnngw darung Exploring safety Exploring the safety and P T—— drug over time in

and dosing of effectiveness of effectiveness
the drug the drug compared to

currently available
treatments

a large number
of patients

and effectiveness
of the drug

may work

AN

Drug approved for
human testing

A A

Submit to FDA Drug is
for approval approved
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Cytoplasm

Remdaesivir

Potential repurposed drug
candidate for COVID-19

SARS-CoV-2

Remdesivir

(Prodrug) a

NH;

G5-441524
(Active molecule)

ACEZ2 receptor

266
5
Ribosome

21,563

29,674
ORF1b b

Translation of viral
polymerase protein

(RdRp)

Qe
l
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wmon of RNA replication x l

Genomic replication
RV AV W W W eV W W W
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~AAANAN spike (S) Y
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AN Envelope (E) I

o Nucleocapsid (N) @

- [T

GS-441524
binding pocket

RdRp SARS-CoV-2
PDB ID: 6M71
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Hydroxychloroquine

* Primarily used as an anti-malarial, rheumatoid arthritis treatment,
and treatment for lupus
 Anti-inflammatory used in auto-immune diseases

Contents lists available at ScienceDirect

Critical 7

Journal of Critical Care

journal homepage: www.journals.elsevier.com/journal-of-critical-care

A systematic review on the efficacy and safety of chloroquine
for the treatment of COVID-19

Andrea Cortegiani**, Giulia Ingoglia ®, Mariachiara Ippolito ?, Antonino Giarratano?, Sharon Einav"

@ Department of Surgical, Oncological and Oral Science (Di.Chir.On.S.), Section of Anaesthesia, Analgesia, Intensive Care and Emergency, Policlinico Paolo Giaccone, University of Palerino, Italy
® Intensive Care Unit of the Shaare Zedek Medical Medical Centre, Hebrew University Faculty of Medicine, Jerusalem, Israel

NIH clinical trial of hydroxychloroquine,
a potential therapy for COVID-19, begins

17




Plasma Therapy

-

F"mpn',-iaxrsl Tnerﬂpﬂ'

/ Bhood

i 'c!il draw

y ",‘ Virus-neutralizing Serum
antibody

Recovery
—_—

COVID-18 COVID-19 COVID-19
patiant BXpOSUNg patient

Effectiveness of convalescent plasma therapy in severe Experimental, but showed
COVID-19 patients promise in other viruses like

Kai Duan®®'®, Bende Liu®’, Cesheng Li%1, Huajun Zhange'1 , Ting yu', Jieming QueM®, Min Zhou? 1o, .
Li Chen’'®, Shengli Meng®, Yong Hu?, Cheng Peng®, Mingchao Yuan¥, Jinyan Huang'®, Zejun Wang®, Jianhong Yu9, fl SA RS d M E RS
swine Tiu, , dn

Xiaoxiao @aoe, Dan Wangk, Xiaoqi Ylu'" , Li Li® 2 Jiayou Zhangb: Xiao Wu®, Bei_ Li¢, Yanping Xug'_"'i , Wei Chgnb,
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Vaccine Potential—Later than we think!

SANOFI

—=Cr
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And SEVERAL others...

19

Human patients late this year;
regulatory filing in later half of
2021

05Cl AV
osClover
@ Biopharmaceuticals INNOVATING IMMUNOLOGY

@qirusm

A CSL COMPANY

Intend to begin human
testing soon of mMRNA

vaccine
moderna

"Lead vaccine candidate” to go
into Phase | clinical trial by
September

ahTranslatesio
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Other things happening in the
therapeutics-sphere...

Azithromycin, antibiotic, and Xeljanz, IriD)A\
a treatment for pneumonia —

Coronavirus Treatment

Phase Il trial of Actemra, which is Acceleration Program
effective against pneumonia (CTAP)—Allows drug and
caused by the virus vaccine developers to

rapidly correspond with FDA

obbvie Phase IV trial of lopinavir/ritonavir
originally created for HIV

20
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Repurposing Pharmaceuticals for Aging

Project by Daria Timonina




Rapamycin




Found to extend lifespan in model
organisms




How does it work?

» Boosts regenerative potential of tissues
« Given in late-life, reverses age-related heart

disease in mice
Cell membrane  Prevents Parkinson’s disease in mouse models

o

Rapamycin Q —

e

/’

\m_*Q,«”  EKBP 12

FKBP 12

m—> Cell growth
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Another Role: Oxidative Stress

Cell With
Oxidative Stress

J

OXIDATIVE
STRESS




How | study this

No treatment

Oxidative Stress
o ('~ (1)

Add Rapamycin

4

Add oxidative stress

4

See what is driving the effect

Reference: Rapamycin treatment increases hippocampal cell viability in an mTOR-
independent manner during exposure to hypoxia mimetic, cobalt chloride. Andy Li et al



Why 1t matters

3.98E-07
1.00E-06




Resources for Older Adults

buckinstitute.org/covid-19




Make sure you haye Obtain the essentials Get digitally
adeguate medication connected

Keep moving as much Get adequate sleep

. Reach out
as possible and manage stress

DETAILS: buckinstitute.org/covid-19 ® Buck



Support our Research

Get Involved! Stay In touch!

Donate online to the Sign up for our newsletter
Buck COVID-19 Research Fund on our website

www.buckinstitute.org

Your support is more vital than ever.

For more information on how you can help contact
Brian Van Weele @ bvanweele@buckinstitute.org

@) Buck
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