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More in the CRN-I 2026 Symposium Series
20 OCTOBER · VIRTUAL 15:00ï16:30 EDT

OMEGA-3: DHA & EPA

Danielle Christifano, Ph.D.

University of Kansas Medical Center

Philip C. Calder, Ph.D.

University of Southampton

Sonia Hartunian -Sowa, Ph.D.

Moderator · dsm-firmenich

Two leading international experts examine current evidence on 

DHA and EPA across the lifespan, from maternal and pediatric 

nutrition to cognitive function, cardiovascular health, and healthy 

aging.

5 NOVEMBER · HYBRID 9:00ï11:00 CET

CHOLINE

Rima Obeid, Ph.D., M.P.H.

Saarland University Hospital

Emma Derbyshire, Ph.D.

Founder and CEO · Nutritional Insight Ltd.

Trygve Bergeland, Ph.D.

Moderator · Balchem

Join us in Nuremberg or access virtually worldwide to explore 

findings related to neurological health, liver health, and metabolic 

outcomes across the lifespan, and consider what the science 

means for nutrition policy.

17 NOVEMBER · VIRTUAL 11:00ï12:30 EST

LUTEIN & ZEAXANTHIN

Naiman A. Khan, Ph.D., R.D.

University of Illinois Urbana-Champaign

Elizabeth J. Johnson, Ph.D.

Tufts University

Lisa M. Renzi -Hammond, Ph.D.

University of Georgia

Deshanie Rai, Ph.D.

Moderator · Kemin

Examine evidence on visual function, macular health, cognitive 

outcomes, and aging populations, along with the maturity of the 

science, research gaps, and implications for nutrition policy and 

regulatory frameworks.
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Professor of Metabolic Regulation, 
University of Helsinki



Disturbances and Homeostasis in 

the NAD System: 

From Discovery of the NR 

Pathway to Clinical Translation
Disclosures

ÅChief Scientific Advisor, 
Niagen Bioscience

ÅCo-founder, Alphina 
Therapeutics

ÅCo-founder, Juvenis

ÅChief Scientfic Advisor, 
NADMED



Flow of electrons in 

mechanical and 

electrical engineering



Flow of electrons in 

biological systems



Claus Lunau



NAD co-enzymes are the central catalysts of metabolism

and carriers of high energy electrons in living systems

NAD+τ>NADH: burning carbs, fats and protein

NADHτ>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

NAD+τ>NADH: burning carbs, fats and protein

NADHτ>NAD+: making ATP; maintaining blood glucose & ketone bodies

NADP+τ>NADPH: making RNA & DNA precursors

NADPHτ>NADP+: free radical detox; lipid & steroid hormone synthesis



NAD biosynthesis

de novo pathway requires 

oxygen, glucose, glutamine, 

ATP and 10+ enzymes

most tissues don®t use this

(they salvage valuable trash)



NAD biosynthesis

NAM salvage is nearly 

universal in our tissues 

(but not RBCs)



NAD biosynthesis

NA salvage connects to 

microbiomes 

(dominant in RBCs)



NAD biosynthesis NR is salvaged in 

all solid tissues and 

is induced by 

damage 

(absent in blood)



NAD biosynthesis

this diagram is only 

true for 

hepatocytes and 

kidney proximal 

tubule cells



NAD consuming 

enzymes

monoADPribosylation 

is highly regulated



NAD consuming 

enzymes

Munoz, Tox Sci 158, p. 444, 2017

polyADPribosylation is 

highly regulated



NAD consuming 

enzymes

cADPribose formation 

is highly regulated



NAD consuming 

enzymes

sirtuin reactions are constitutive³

the biology is basal/tonic, not 

highly regulated



MARylation highly induced by infection

PARylation is highly induced by DNA damage

SARM1 is highly induced by NMN, caspase-3 and DNA damage

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

Why did people tell you 

that the point of NAD is 

to activate sirtuins?

viral ideas can be 

wrong





Original result: SIR2 extends lifespan of 1 in 5 million yeast cells (oldest 

mothers) late ­90s is true, though genetic background-specific

SIR2 shortens lifespan of every yeast cell in chronological lifespan: Cell 2005

worms: Nature 2001; flies: PNAS2004. Nope: Nature, 2011. In fact, loss of 

one copy extends lifespan in flies: Genome2016

4 groups did whole body SIRT1 o/e³> no extension. 1 group obtained 2 

brain-specific o/e ³> no consistent extension

SIRT6: sex & strain-specific & promotes higher gluconeogenesis (bad in ppl) 



Bioenergetic crisis in heart failure 

induces NRK2: srfHKO

Diguet et al., Circulation137, p. 2256, 2018 



NR improves heart function in 

dilated myopathy

Diguet et al., Circulation, 137, p. 2256, 2018 



Postpartum recirculates NAD metabolites from the liver¤ 

to the mammary 



Transgenerational benefit of NR



Postpartum reroutes NAD metabolites from liver to mammary, promoting homeorhesis 

Increased systemic maternal NAD increases prolactin, mammary biosynthetic       

programs, lactation, weight loss, BDNF production and                                             physical 

development of offspring

Juvenile offspring of NR-supplemented mothers                                                              are 

resilient, adventurous & neurodevelopmentally                                                        advanced

Adult offspring of NR-supplemented mothers                                                                   are 

stronger, better learners, less anxious,                                                                    better 

physical specimens, more resistant                                                                              to 

stress, and advantaged in hippocampal neurogenesis

Ear et al., Cell Reports, 26, p. 969, 2019 


