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Two leading international experts examine current evidence on Join us in Nuremberg or access virtually worldwide to explore Examine evidence on visual function, macular health, cognitive
DHA and EPA across the lifespan, from maternal and pediatric findings related to neurological health, liver health, and metabolic outcomes, and aging populations, along with the maturity of the
nutrition to cognitive function, cardiovascular health, and healthy outcomes across the lifespan, and consider what the science science, research gaps, and implications for nutrition policy and
aging. means for nutrition policy. regulatory frameworks.
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How to ask a question

Q&A Function

Q&A Window ‘

Welcome to Q&A

Questions you ask will show up
here. Only host and panelists
will be able to see all questions.

[ Type your question here...




e Qa

Charles Brenner, Ph.D.

Professor of Metabolic Regulation,
University of Helsinki

Mary M. McDermott, M.D.

Jeremiah Stamler Professor of Medicine,
Northwestern University
Feinberg School of Medicine

MODERATOR

Andrew Shao, Ph.D.

Senior Vice President, Global Scientific
and Regulatory Affairs, Niagen Bioscience
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Nicotinamide Riboside

Andrew Shao, Ph.D.
Niagen Bioscience, Inc.




N Niagen Research
+ Founded as ChromaDex Corp in 1999 as e Program™
analytical testing & reference standards Formerythe ChvomeDex Eternl Reseach Pragrm (CERPY)

provider Niagen Research Program
Communiqué

- Today, the global authority on NAD+ research ol hi

Seientific Advisory Board

ADVANCING NAD+ SCIEMCE FOR GLOBAL IMPACT

Niagen Research Program™

Formerly the ChromaDex External Research Program (CERP*)

Charles Brenner, Fhlhk Roger hornberg, Ph.l. Nobel D, Vilhelm (Will) Bolie, MLI.

Chint Sclentitic Advisor Prize Winner Pl XS .

P - amber The ChromaDex External Research Program (CERP®) will now be known as the:
i e g managretam Niagen Research Program™.

As a global leader in NAD+ research, we remain committed to advancing the field
through innovative investigator-led third-party funded research, sponsored
academic and government research, and business acceleration research. At the
heart of these initiatives is Niagen® nicotinamide riboside chloride (NR), the
foundational ingredient featured in TruNiagen® Niagen®Plus, and Niagen
NanoCloud™,

Bruce German, Ph.
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Nutrition outcomes now extend from deficiency prevention to health promotion

MODERN PARADIGM WORLD HEALTH ORGANIZATION DEFINITION

Nutrition is no longer solely about preventing overt nutrient deficiency and “The process of enabling people to increase

chronic disease- it also su ’ orts health promotion. control over, and to improve their health.” World Health
’ CE e S0 supports prome Organization

How health promotion is studied and measured

FUNCTIONAL TRAJECTORIES ACROSS THE LIFESPAN NUTRITION-RELATED OUTCOME DOMAINS

Nutrition interventions are evaluated through complementary
funetional outcomes

Health

promotion

Optimal
. trajectory

Interrupted
trajecmr}'

Declining
traj ectory

Intrinsic Capaci
(Resilience)

Resilience Healthspan

CRN International Symposium September, 2026 Nlﬂgf.‘:l‘l.



Resilience connects intrinsic capacity with recovery from challenge

DEFINITION .
“A system’s capacity to recover, grow, adapt, or resist perturbation from a
=5 o . ’ Conceptualizing a resilience research framework at
chal Ienge or stressor.’ The National Institutes of Health
LaVerne Brown' | Barbara Cohen' | Rebecca Costello” | Olga Brazhnik®
Zorina Galis”
01 | CAPACITY 02 | RESPONSE Brown et al. Stress and Health. 2023;39(51):4-9.
Intrinsic capacity integrates five functional domains Resilience is observed as the response to a challenge
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https://ods.od.nih.gov/Research/resilience.aspx

Cesari et al. J Gerontol A Biol Sci Med Sci. 2018 10;73(12)1653-1660.
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NICOTINAMIDE ADENINE DINUCLEOTIDE (NAD+)

Aging and metabolic stress disrupt the NAD+ system

01 | NUTRITIONAL ADEQUACY

15mgvitamin B3 per day will

prevent pellagra.

But what will this do in the context r}f age-
related ﬁmﬂinnal decline?

02 | FUNCTIONAL CONSEQUENCE

Aging + exposure to metabolic stress

2 Disrupted NAD+ metabolism

» Decreased intrinsic capacity

CRN International Symposium September, 2026

MECHANISTIC CONTEXT

a NAD" levels in ageing

Youth Ageing
Optimal * Altered NAD* metabolism
NAD" levels * NAD' level decline

b Prospects for therapeutic NAD* modulation

@u

Strategies for boosting NAD* levels

# Diet, lifestyle changes
# Therapeutic intervention

Rejuvenation

Restoration of

Diet and caloric restriction

Exercise

Targeting I.-'\D' -consuming

(CD38. PARPs) and
biosynthetic enzymes

Enhancing circadian rhythm

&

L.

g_

-

NAD" levels

Potential health benefits

Brain
Improved brain function and
protection from neurodegeneration

Increased neovascularization, capillary
density and blood flow

Liver
Improved liver function, reduced hepatic steatosis
and increased capacity to regenerate

Muscle
Reduced atrophy, enhanced mitochondrial
function and increased physical activity

Pancreas
Improved B-cell function, increased insulin
secretion and reduced inflammation

Adipose tissue
Reduced dysplipidaemia and
prevention of insulin resistance

Inflammageing
Reduced inflammation and improved
immune cell function

Covarrubias et al. Nat Rev Mol Cell Biol. 2021 Feb;22{2)19-141.

Niagen.
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Professor of Metabolic Reqgulation,
University of Helsinki
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Flow of electrons In
mechanical and
electrical engineering

Electric Traction Motor

Power Electronics Controller

DC/DC Converter

Thermal System (cooling)

Traction Battery Pack

"~ Charge Port

P T ansmission
g Onboard Chal‘ger

™ Battery (auxillary)

afdc.energy.gov



Flow of electrons in
biological systems
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metabolism is converting everything we eat into
everything we are
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nearly all of the work in biology is done with the
energy difference between NADH as an electron
donor and O2 as an electron acceptor

Claus Lunau™«, /
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NAD co-enzymes are the central catalysts of metabolism
and carriers of high energy electrons in living systems

NADt >NADH: burning carbs, fats and protein
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NADH >NAD: making ATP; maintaining blood glucose & ketone bodies



NAD co-enzymes are the central catalysts of metabolism
and carriers of high energy electrons in living systems

NADt >NADH: burning carbs, fats and protein
NADPt >NADPH: making RNA & DNA precursors
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NADH >NAD: making ATP; maintaining blood glucose & ketone bodies

NADPH >NADP. free radical detox; lipid & steroid hormone synthesis



NAD biosynthesis o
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NAD biosynthesis
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NAD biosynthesis

N
NAD* AN ", ADP

NR Is salvaged in

NH,

, X
e ! P all solid tissues and
T </ IJ\ b is induced by

e ADP damage
o ATP]‘ fj)L (absent in blood)

NR

OH OH

Cell, Vol. 117, 495-502, May 14, 2004, Copyright ©2004 by Cell Press

Discoveries of Nicotinamide Riboside as a Nutrient
and Conserved NRK Genes Establish a Preiss-Handler
Independent Route to NAD" in Fungi and Humans

Pawel Bieganowski and Charles Brenner* (Maayan, 1964). In 2000, it became clear that Sir2 and
Departments of Genetics and Biochemistry Sir2-related enzymes termed Sirtuins deacetylate lysine
and the Norris Cotton Cancer Center residues with consumption of an equivalent of NAD*
Dartmouth Medical School and that this activity is required for Sir2 function as a
Rubin 733-HB7937 transcriptional silencer (Imai et al., 2000). It was also

Lebanon, New Hampshire 03756 demonstrated that the Preiss-Handler pathway is re-
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NAD consuming 0
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|BC ARTICLE

% Author's Choice

Coronavirus infection and PARP expression dysregulate the
NAD metabolome: An actionable component of innate
immunity

Received for publication, July 7, 2020, and in revised form, September 30, 2020 Published, Papersin Press, October 13,2020, DOI 10.1074/jbcRA120.015138

Collin D. Heer'“®, Daniel J. Sanderson®*®, Lynden S. Voth**©®, Yousef M. O. Alhammad®**©, Mark S. Schmidt**®,
Samuel A. J. Trammell’®, Stanley Perlman’®, Michael S. Cohen’®, Anthony R. Fehr**©, and Charles Brenner’*

From the 'Free Radical and Radiation Biology Program, Department of Radiation Oncology, University of lowa, lowa City, lowa,
USA, zDepartment of Biochemistry, University of lowa, lowa City, lowa, USA, 3Department of Chemical Physiology &
Biochemistry, Oregon Health Sciences, University, Portland, Oregon, USA, *Department of Molecular Biosciences, University of
Kansas, Lawrence, Kansas, USA, SDepartment of Microbiology & Immunology, University of lowa, lowa City, lowa, USA

Edited by Craig E. Cameron



NAD consuming
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NAD consuming
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Gene mutation Vincristine

Chemotherapy drug
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cADPribose formation
IS highly regulated

Illustrated by
Dr Alice White




NAD consuming
enzymes

LAl .
crl“cul R.v..ws http://informahealthcare.com/bmg R
. . . ISSN: 1040-9238 (print), 1549-7798 (electronic)
in Biochemistry and Editor: Michael M, Cox informa
P Crit Rev Biochem Mol Biol, 2013; 48(6): 561-574
Moloculcr llology © 2013 Informa Healthcare USA, Inc. DOI: 10.3109/10409238.2013.838204 healthcare

REVIEW ARTICLE

Mitochondrial protein acetylation as a cell-intrinsic, evolutionary driver
of fat storage: Chemical and metabolic logic of acetyl-lysine
modifications

Sirisha Ghanta, Ruth E. Grossmann, and Charles Brenner

@ NHz* NH*

)K HScoA
|

S~coA

NHz* NHs*

sirtuin reactions are constitutivé
the biology Is basal/tonic, not
highly regulated

protein-AcLys
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D
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1 8 SARML1 is highly induced by NMN, caspas® and DNA damage

Why did people tell you
that the point of NAD Is
to activate sirtuins? .

viral ideas can be
wrong

MARYylation highly induced by infection

8 PARYylation is highly induced by DNA damage

g Sirtuin investment thesis has been one the biggest drains on biomedical research in history



Life Metabolism, 2022, Vol, 1, Issue 2, 122-133

. https://doi.org/10.1093/lifemeta/loac025
LU‘ e Advance access publication 22 September 2022

Metabolism

Review Article

Sirtuins are not conserved longevity genes

Charles Brenner',@

Department of Diabetes & Cancer Metabolism, Beckman Research Institute of City of Hope, Duarte, CA 91010 USA
‘Corresponding author. Department of Diabetes & Cancer Metabolism, Beckman Research Institute of City of Hope, Duarte, CA 91010 USA. E-mail: cbrenner@coh.org
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Life Metabolism, 2022, Vol, 1, Issue 2, 122-133

- https://doi.org/10.1093/lifemeta/loac025
L!f e Advance access publication 22 September 2022

MetabOlism Review Article

Sirtuins are not conserved longevity genes

Charles Brenner,

¢ Original result: SIR2 extends lifespan of 1 in 5 million yeast cells (oldest
mot hers) | ate -90s 1 s +tpeafic t hough

SIR2 shortens lifespan of every yeast cell in chronological lifespabell 2005

B worms: Nature 2001, flies: PNAS2004. Nope: Nature, 2011. In fact, loss of
one copy extends lifespan in fliesGenome 2016

4 groups did whole body SIRT1 ofe > no extension. 1 group obtained 2
brain-specific o/e?® > no consistent extension

¢ SIRTG6: sex & strairspecific & promotes higher gluconeogenesis (bad in ppl)
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Transgenerational benefit of NR

Uffsurlig of counirol muthizs

Offsorine of
NRESUppRIementet motier



¢ Postpartum reroutes NAD metabolites from liver to mammary, promoting homeorhes

g Increased systemic maternal NAD increases prolactin, mammary biosynthetic
programs, lactation, weight loss, BDNF production and P
development of offspring

g Juvenile offspring of NRsupplemented mothers
resilient, adventurous & neurodevelopmentally ad

¢ Adult offspring of NRsupplemented mothers
stronger, better learners, less anxious, bet
physical specimens, more resistant |
stress, and advantaged in hippocampal neurogenesis

Ear et al.Cell Reports26, p. 969, 2019




