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This meeting is dedicated to the memory of our beloved founder. 



Norman Orentreich received his MD degree from New York University College of Medicine in 1948. 
He became a diplomat of the National Board of Medical Examiners in 1949 and American Board of 
Dermatology in 1953. During his post-graduate training at New York University’s Skin and Cancer 
Unit, Dr. Orentreich pioneered the research, creation, and performance of the very first hair trans-
plant to treat male pattern baldness. After having established his dermatology practice (Orent-
reich Medical Group, LLP), he went on to found the biomedical research organization known as 
the Orentreich Foundation for the Advancement of Science, Inc. (OFAS, Inc.). In 1968, Dr. Orentreich 
collaborated with Carol Phillips and the Lauder family to develop the internationally renowned 
skincare product line, Clinique. In 1970, he became the first President of the American Society for 
Dermatologic Surgery. Dr. Orentreich created and developed multiple procedures and treatments 
for skin, hair, and nail maintenance. He invented and patented medicines and medical devices for 
rejuvenating scarred and aging skin. He also wrote hundreds of articles and book chapters for med-
ical textbooks and journals.

Under Dr. Orentreich’s guidance, research at OFAS, Inc. expanded to encompass aging, cancer, der-
matology, and serum biomarkers, resulting in an extensive list of papers in peer-reviewed publica-
tions.

Dr. Orentreich passed away on January 23, 2019; however, his legacy prevails as OFAS continues its 
dedication to the prevention, suspension or reversal of those disorders that decrease the quality or 
length of life.



Orentreich Foundation for the Advancement of Science

Norman Orentreich founded OFAS in 1961. OFAS is a 501(c)(3) tax-exempt entity classified as a pri-
vate operating foundation. Our earliest investigations evolved from our founder’s clinical work as a 
dermatologist as well as from his interest in aging and wound healing.

In time, OFAS became more broadly dedicated to biomedical research that prevents, halts, or re-
verses those disorders that decrease the quality or length of life. While studying the annual fish N. 
guentheri as a model for aging, we discovered its potential as an aid in malaria prevention, leading 
to a collaboration (one of our first) with the World Health Organization. During investigations into 
methionine as a hair-growth treatment, we discovered its potential significance for the develop-
ment of aging and disease prevention strategies.

In the mid-1980s, as our research program expanded and the need to coordinate the work of our 
laboratories—then spread throughout New York City—grew, we sought a location where we could 
fully integrate our labs. We found the perfect location in Cold Spring-on-Hudson, NY: a renovated 
English-style barn that satisfies both scientific and aesthetic considerations, and that provides am-
ple space in a single facility set amid the picturesque landscape of upstate New York.

In 2013, we began a series of biennial symposia to bring together scientists with an interest in 
diet and healthspan, to exchange knowledge, to generate ideas for future investigations, and to 
strengthen relationships within this community.

Today, we continue research that remains central to our program: healthspan extension through 
sulfur amino acid restriction (SAAR). OFAS has been at the forefront of this research for over 20 
years. During this time, we have found that a SAAR diet increases lifespan and decreases incidence 
of age-related diseases such as diabetes and dyslipidemia. Through in-house research and active 
with other organizations, we explore the mechanisms by which this dietary intervention extends 
healthy lifespan. We look forward to translating this basic metabolic phenomenon into a preven-
tive or therapeutic intervention that is practical and convenient for humans.

If you have any questions on the Symposium, please contact:
Angela Tremain: (845) 590-0711 (cell) or Bernardita Calinao: (914) 419-0667 (cell)
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Wednesday
October 16

6:00 pm Cocktail Reception Parlor

7:00 pm Dinner Main Dining Room

Thursday
October 17

7:00 am Breakfast Main Dining Room

8:00 am Welcome
David Orentreich

Parlor

8:15 am Keynote Address
Ana Maria Cuervo

Parlor

9:15 am Break Parlor

9:45 am Session 1 Parlor

12:00 pm Lunch Main Dining Room

1:00 pm Session 2 Parlor

3:00 pm Group Photo Parlor

3:10 pm Poster Session Parlor

6:30 pm Cocktails Carriage Lounge

7:00 pm Banquet East Dining Room

Friday
October 18

7:00 am Breakfast Main Dining Room

8:00 am Session 3 Parlor

10:00 am Break Parlor

10:30 am Session 4 Parlor

12:30 pm Lunch Main Dining Room

Schedule of Events

Schedule
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Session 1: Updates on Models of Aging
9:45–11:45

Moderator: Jay Zimmerman, Ph.D., St. John’s University

Richard Miller, University of Michigan
Drugs that slow aging: report from the ITP

Derek Huffman, Albert Einstein College of Medicine
Role of one-carbon metabolism and related metabolites in aging

Vera Gorbunova, University of Rochester
Mechanisms of longevity: lessons from long-lived mammals

Brian Kennedy, National University of Singapore
Targeting human aging—can we extend healthspan

Session 2: Basic Mechanisms of Aging
1:00–3:00

Moderator: John Richie, Ph.D., Penn State College of Medicine

Jay Johnson, OFAS
Novel methionine-related interventions that confer healthspan benefits to yeast and rodents

Jessica Tyler, Weill Cornell Medicine
Identifying drivers of replicative aging in budding yeast

Jeffrey Smith, University of Virginia
Caloric restriction extends yeast chronological lifespan through a cell-extrinsic mechanism

Caroline Kumsta, Sanford Burnham Prebys Medical Discovery Institute
The autophagy receptor SQSTM1/p62 promotes longevity in C. elegans

Thursday, October 17

Thursday
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Session 3: Healthspan in Organ Systems
8:00–10:00

Moderator: Arthur Cooper, Ph.D., New York Medical College

Andrei Greșiță, University of Medicine & Pharmacy Craiova
Genetic conversion of proliferative astroglia into neurons after cerebral ischemia. A new therapeutic 
tool for the aged brain

Veronica Galvan, University of Texas Health Science Center
Mechanisms linking aging to Alzheimer’s disease

Lucy Liaw, Maine Medical Center Research Institute
Dietary effects on perivascular adipose tissue and implications for cardiovascular disease

Thomas Jeitner, Weill Cornell Medicine
Role of liver cystathionine γ-lyase in persulfide formation and its upregulation in mice fed a 
methionine-restricted diet

Session 4: Current Interventions on Aging
10:30–12:30

Moderator: Gene Ables, Ph.D., OFAS

Adam Salmon, University of Texas Health Science Center
Intervention with rapamycin to improve healthy aging and longevity in a non-human primate

Sebastian Brandhorst, University of Southern California
Fasting-mimicking diet reduces risk factors for ageing, diabetes, cancer, and cardiovascular disease 
in preclinical and clinical studies

John Newman, Buck Institute for Research on Aging
Ketone body signaling in health and aging

Tracy Anthony, Rutgers University
Dietary sulfur amino acid restriction and the integrated stress response

Friday, October 18

Friday
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Dietary sulfur amino acid restriction and the integrated stress response

Tracy G. Anthony
Department of Nutritional Sciences, Rutgers University, New Brunswick, NJ

Dietary sulfur amino acid restriction (SAAR) increases food intake and energy expenditure and im-
proves body composition in rodents, resulting in improved metabolic health and longer lifespan. 
While SAAR promote leanness and longevity in rodent models, the underlying mechanisms are 
only partly understood. Among the known nutrient-responsive signaling pathways, the evolution-
ary conserved integrated stress response (ISR) is a lesser-understood candidate in mediating the 
hormetic effects of dietary SAAR. A key feature of the ISR is the concept that a family of protein 
kinases phosphorylates the translation factor eIF2, dampening general protein synthesis to con-
serve cellular resources. This slowed translation simultaneously allows for preferential translation 
of genes with special sequence features in the 5' leader. Among this class of mRNAs is activating 
transcription factor 4 (ATF4), an orchestrator of transcriptional control during nutrient stress. Sev-
eral ATF4 gene targets help execute key processes affected by SAAR, such as lipid metabolism, 
the transsulfuration pathway, and antioxidant defenses. This presentation will summarize current 
understanding of how the evolutionary conserved ISR is involved in the physiological response to 
SAAR and then detail my lab’s efforts to reveal the role of ATF4 in this regard.

http://www.orentreich.org
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Fasting-mimicking diet reduces risk factors for ageing, diabetes, cancer, and 
cardiovascular disease in preclinical and clinical studies

Sebastian Brandhorst
Longevity Institute, University of Southern California, Los Angeles, Calif.

The “fasting-mimicking diet” (FMD), a periodic, short-term, low-calorie, and low-protein dietary 
intervention, is a nutrition-based program focused on health and longevity. The FMD promotes 
cellular protection, regeneration, and rejuvenation of multiple organs and systems in old mice, 
thereby reducing chronic disease incidence and extending healthspan. In a randomized crossover-
style clinical trial that included 100 generally healthy participants, the FMD reduced body weight 
and trunk and total body fat, lowered blood pressure, and decreased IGF-1 in all subjects that com-
pleted the trial. A post hoc analysis demonstrated that biomarkers associated with CVD risk such 
as body mass index, blood pressure, fasting glucose, triglycerides, total cholesterol and LDL, and 
C-reactive protein were more beneficially affected in participants at risk for disease than in subjects 
who were not at risk.

http://www.orentreich.org
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Mechanisms linking aging to Alzheimer’s disease

Veronica Galvan
Barshop Institute and Department of Molecular Medicine, The University of Texas Health Science 
Center at San Antonio, San Antonio, Tex.

Brain vascular dysfunction was recently identified as the earliest and most abnormal biomarker in 
the progression of Alzheimer’s disease (AD). We showed that the mammalian target of rapamycin 
(mTOR), a key driver of organismal aging, promotes brain microvascular dysfunction and disinte-
gration in surrogate models of AD through the inhibition of brain vascular reactivity and neurovas-
cular coupling, both dependent on nitric oxide (NO) bioavailability. This reduces clearance of Aβ 
from brain and thus drives disease progression. We recently discovered that pathogenic tau, which 
is also causally implicated in AD, accumulates in brain microvascular endothelial cells during nor-
mative aging and in AD. Our studies show that, similar to neuron-to-neuron prion-like pathogenic 
tau transmission, pathogenic tau aggregates propagate to human brain endothelial cells in vitro 
and in vivo in mouse models of AD tauopathy, where they destabilize the microtubule cytoskel-
eton, reduce NO production, and trigger endothelial cell senescence, profoundly impairing micro-
vascular function. Our findings add to growing evidence for a role of age-associated microvascular 
dysfunction in AD pathogenesis, suggest that propagation of pathogenic tau to brain microvascu-
lar endothelial cells may represent a novel mechanism in AD and other tauopathies, and support 
mTOR attenuation and tau removal as potential therapies for microvascular dysfunction in aging 
and AD.

http://www.orentreich.org
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Mechanisms of longevity: lessons from long-lived mammals

Vera Gorbunova
University of Rochester, Rochester, NY

Animals evolved a dramatic diversity of aging rates with lifespans ranging from 2 years to 200 years. 
This natural diversity can be exploited to understand the mechanisms of longevity. Our goal is 
to identify mechanisms that allow exceptionally long-lived animals to live long and healthy lives 
and then use these mechanisms to benefit human health. One example is the naked mole rat, the 
longest-lived rodent with the maximum lifespan of 32 years. We discovered that longevity and can-
cer resistance in the naked mole rat are mediated by high-molecular-weight hyaluronan. Recently 
we generated a mouse model that the naked mole rat hyaluronan synthase and shows increased 
healthspan and lifespan. I will discuss the strategies we developed to implement this mechanism 
in humans. I will also discuss our studies of the role of Sirtuin 6 in genome and epigenome stability 
and in promoting longevity across mammalian species and in human centenarians.

http://www.orentreich.org
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Genetic conversion of proliferative astroglia into neurons after cerebral 
ischemia. A new therapeutic tool for the aged brain

Andrei Greșiță1, Aurel Popa-Wagner1,2, Roxana Surugiu1, Adrian Dumbrava Danut1

1University of Medicine and Pharmacy Craiova, Neurobiology of Aging Group, Romania; 2Depart-
ment of Neurology, Chair of Vascular Neurology and Dementia, University of Medicine Essen, Ger-
many

Post stroke, neurons are lost in the infarct core while cells such as astrocytes become reactive and 
proliferative, disrupting the neuronal vs non-neuronal cell balance in the lesioned area, especially 
in the aged brain. Therefore, restoring the cell balance within the post-stroke perilesional area is 
crucial for recovery. Proliferating glia form gliotic scars that are initially protective by confining the 
damaged area. In the long-term, the gliotic scar acts as a barrier to neural regeneration. However, 
“melting” glial scars has been attempted with little success. Alternative strategies include trans-
forming inhibitory gliotic tissue into an environment conducive to neuronal regeneration and 
axonal growth. The latter idea has gained momentum following the discovery that in vivo direct 
lineage reprogramming in the adult mammalian brain is a feasible strategy for reprogramming 
non-neuronal cells into neurons; this technology emerged as a new approach to circumvent cell 
transplantation. The potential of this methodology has not been tested to improve restoration of 
structure and function in the hostile environment caused by the fulminant inflammatory reaction 
in the brains of aged animals following stroke. To this end, we used a retroviral delivery system, en-
coding the transcription factor NeuroD1 alone or in combination with the antiapoptotic factor Bcl-2 
to target proliferating astrocytes in the neocortex of young and aged mice after cerebral ischemia. 
Successful direct in vivo reprogramming of reactive glia into neuroblasts and mature neurons was 
assessed by cellular phenotyping. We found that the conversion efficacy of proliferating astrocytes 
into neurons after stroke in aged mice is disappointingly low, most likely because the therapeutic 
vectors carrying the conversion gene are engulfed by phagocyting macrophages shortly after in-
tracortical administration. We speculate that other viral vectors such as adeno-associated viruses 
might be more efficient in promoting the conversion of reactive astrocytes to neurons after stroke 
in the aged brain.

http://www.orentreich.org
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Role of one-carbon metabolism and related metabolites in aging

Derek M. Huffman
Albert Einstein College of Medicine, Bronx, NY

A hallmark of aging is a decline in metabolic homeostasis, which is attenuated by dietary restriction 
(DR). We have recently reported on the interaction of aging and DR at the level of the metabolome 
and found that DR is a stronger modulator of the rat metabolome than age in plasma and tissues. 
Moreover, a comparative metabolomic screen in rodents and humans identified circulating sarco-
sine as being similarly reduced with aging and increased by DR, while sarcosine is also elevated 
in long-lived Ames dwarf mice. Sarcosine is produced by a methyl-donor reaction involving the 
conversion of S-adenosyl-methionine (SAM) to S-adenosyl-homocysteine (SAH) via methylation of 
glycine to sarcosine by the cytosolic enzyme glycine-N-methyl transferase (GNMT), and we found 
that DR significantly boosted GNMT activity in liver. Pathway analysis in aged sarcosine-replete rats 
further placed this biogenic amine as an integral node in the metabolome network. Finally, while 
no previously defined role has been clearly attributed to sarcosine in vivo, we have found that sar-
cosine can activate autophagy in cultured cells and enhances autophagic flux in vivo, suggesting 
a potential role in autophagy induction by DR. This novel link between sarcosine and aging is of 
particular interest given several other established and emerging lines of evidence implicating one-
carbon metabolism in aging via GNMT. Indeed, it is previously established that a reduction in di-
etary methionine extends lifespan in rats and mice, while more recent evidence implicates glycine 
supplementation as a potential geroprotective-strategy, as it has been reported to extend lifespan 
in C. elegans and in both male and female mice by the Intervention Testing Program. Collectively, 
these data along with growing evidence implicating methionine, glycine, and GNMT in lifespan, 
suggest that this pathway may play an important fundamental role in the aging process.

http://www.orentreich.org
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Role of liver cystathionine γ-lyase in persulfide formation and its upregulation 
in mice fed a methionine-restricted diet

Thomas M. Jeitner1,2, Juan A. Azcona2, James M. Kelly1, John T. Pinto2, John I. Toohey3, Gene P. 
Ables4, Diana Cooke4, Mark C. Horowitz5, Arthur J. L. Cooper2

1Department of Radiology, Weill Cornell Medicine, New York, NY; 2Department of Biochemistry & 
Molecular Biology, New York Medical College, Valhalla, NY; 3Cytoregulation Research, Elgin, ON, 
Canada; 4Orentreich Foundation for the Advancement of Science, Cold Spring, NY; 5Department of 
Orthopædics and Rehabilitation, Yale University School of Medicine, New Haven, Conn.

The methionine-restricted diet increases both the lifespan and healthspan of experimental ani-
mals. One effect of this diet is to increase the levels of cystathionine γ-lyase. Thus, the first objective 
of the present study was to confirm the increases in tissue cystathionine γ-lyase activities. The ben-
eficial effects of dietary methionine restriction may be due, in part, to the generation of persulfide/
sulfane sulfur (S0). One possible source of S0 is cystathionine γ-lyase acting on various biological 
disulfides. Thus, the second objective of the study is to determine the ability of various disulfides 
and thiols to act as substrates for cystathionine γ-lyase. The first objective was satisfied by measur-
ing cystathionine γ-lyase activities in the liver, kidney, bone marrow, and various fat depots of adult 
mice fed a methionine-restricted diet. The cystathionine γ-lyase specific activity, protein concentra-
tion, and mRNA level are substantially increased in the livers of methionine-restricted mice relative 
to those of controls. In addition, the specific activity of kidney cystathionine γ-lyase is increased 
in the methionine restricted mice. By contrast, the cystathionine γ-lyase specific activity in mar-
row and fat depots is barely detectable. The second objective was assessed using partially purified 
rat liver cystathionine γ-lyase. The catalytic efficiency (i.e., Vmax/Km) exhibited by this enzyme to-
ward L,L-cystine (a γ-lyase substrate) is high and comparable to that exhibited toward the in vivo 
substrate L,L-cystathionine (γ-lyase substrate). On the other hand, the L-cysteine-L-homocysteine 
mixed disulfide is a moderately good substrate. L-Homocystine and L-cysteine are extremely poor 
substrates. Moreover, L-cysteine is a noncompetitive substrate inhibitor of CGL. These observations 
suggest the following notions. First, the increases in cystathionine γ-lyase specific activity observed 
in methionine restricted mice may serve to spare sulfur for L-cysteine synthesis. Second, that cys-
tathionine γ-lyase is a source or S0 which can then be used directly to persulfidate proteins and 
thereby control function.

http://www.orentreich.org
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Novel methionine-related interventions that confer healthspan benefits to 
yeast and rodents

Jason D. Plummer1, Spike D. L. Postnikoff2, Jessica K. Tyler2, Jay E. Johnson1

1Department of Biology, Orentreich Foundation for the Advancement of Science, Cold Spring, NY; 
2Department of Pathology and Laboratory Medicine, Weill Cornell Medicine, New York, NY

Methionine restriction (MR) is one of only a few dietary manipulations known to robustly extend 
healthspan in mammals. Methionine-restricted rodents are up to 45% longer-lived than control-
fed littermates, and multiple studies suggest that humans may enjoy similar benefits from this in-
tervention. Despite the fact that a methionine-restricted human diet is technically feasible, wide-
spread compliance to such a regimen might not be practical or desirable. Therefore, an important 
goal is to identify and/or develop more facile dietary interventions, or preferably, pharmacological 
agents that mimic MR. Toward this end, we have made use of the yeast chronological lifespan and 
replicative lifespan assays, which serve as models of aging in quiescent and mitotic cells, respec-
tively. Importantly, our lab and others have demonstrated that MR dramatically extends yeast lifes-
pan, and thus we reasoned that novel methionine-related interventions that improve healthspan 
might be identified using yeast. Here we show work aimed at developing novel MR-like interven-
tions that extend yeast lifespan, as well as preliminary data demonstrating that such interventions 
significantly improve the healthspan of mice.

http://www.orentreich.org
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Targeting human aging—can we extend healthspan

Brian Kennedy
Centre for Healthy Ageing, Departments of Biochemistry and Physiology, National University of 
Singapore, Singapore

There is a growing sense that a holistic understanding of aging biology may be achievable. This 
would represent a tremendous advance in our collective biological understanding and afford op-
portunities for novel interventions to enhance human healthspan. Aging is the biggest risk factor 
for the major chronic diseases growing in prominence. These include cardiovascular and neurode-
generative diseases, diabetes, and cancer. If ageing can be slowed, the effect would be simultane-
ous protection from many of the chronic diseases. One strategy is to use animal model organisms 
to find common pathways that modulate aging and then to seek methods for their manipulation 
in humans. The TOR pathway is one point of convergence, and a clinically approved drug targeting 
the TOR kinase, rapamycin, extends murine lifespan and healthspan. Many more small molecules 
are being added to the list of anti-aging compounds. Here, I will discuss known and novel small 
molecule interventions, including natural products, focusing on healthspan. It is critical to under-
stand the mechanisms by which these interventions delay ageing. We are now entering a stage in 
aging research in which it is imperative to test aging interventions in humans. The potential to di-
rectly impact human healthspan is emerging from aging research and this approach, if successful, 
will have global impact.

http://www.orentreich.org
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The autophagy receptor SQSTM1/p62 promotes longevity in C. elegans

Caroline Kumsta, Jessica T. Chang, Reina Lee, Ee Phie Tan, Yonghzi Yang, Elizabeth Choy, Malene 
Hansen
Sanford Burnham Prebys Medical Discovery Institute, La Jolla, Calif.

Mammalian SQSTM1/p62 acts as a selective autophagy receptor for substrates such as ubiquiti-
nated protein aggregates. SQSTM1/p62 is involved in different cellular processes, including pro-
teostasis, and its loss has been linked to accelerated aging in mice and to age-related diseases in 
human tissues. However, it remains unclear how age affects the regulation of SQSTM1/p62, and 
by what molecular mechanisms SQSTM1/p62 can modulate aging. To address these questions we 
used the short-lived nematode C. elegans, a significant model organism to study the role of au-
tophagy in aging and longevity. The C. elegans homolog of SQSTM-1/p62, SQST-1, is involved in au-
tophagy during embryogenesis, but its role during aging is unclear. Here we show that overexpres-
sion of SQST-1 in C. elegans extends lifespan in an autophagy-dependent manner and improves 
the lifespan of temperature-sensitive folding mutants, indicating that SQST-1 mediates lifespan 
and proteostasis in C. elegans. We also find that sqst-1 is required for autophagosome formation in 
specific tissues under basal conditions, yet is more broadly required upon an autophagy-inducing 
hormetic heat shock. These findings demonstrate that the autophagy receptor SQST-1 has tissue- 
and context-specific roles in mediating autophagy, proteostasis, and lifespan in C. elegans. Thus, 
improving p62-mediated autophagy could be important for the development of strategies to en-
hance healthspan in humans.

http://www.orentreich.org
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Dietary effects on perivascular adipose tissue and implications for 
cardiovascular disease

Bethany Fortier1, Emily Cooper1, Robert Koza1, Gene P. Ables2, Lucy Liaw1

1Maine Medical Center Research Institute, Scarborough, Me.; 2Orentreich Foundation for the 
Advancement of Science, Cold Spring, NY

Changes in diet affect aging, and attention has turned to improving healthspan, the duration of 
healthy life. Two dietary modifications, calorie restriction (CR) and methionine restriction (MR), 
have garnered significant interest as anti-aging regimens. CR extends lifespan and improves mea-
sures of cardiovascular health. Likewise, MR in rodents decreases body mass, extends lifespan, and 
increases health, even in the presence of an obesogenic diet. Cardiovascular disease is the leading 
cause of mortality in the USA, and significantly decreases healthspan. The NIH clinical trial, CAL-
ERIE (Comprehensive Assessment of Long-term Effects of Reducing Intake of Energy), found that 
CR reduced risk factors for cardiovascular disease. Conversely, a high-fat diet leads to obesity and 
hyperglycemia and promotes cardiovascular disease progression. Our laboratory is focused on a 
specialized adipose depot, perivascular adipose tissue (PVAT), which resides within the vascular 
microenvironment and is a paracrine regulator of vascular function. In the mouse, healthy PVAT sur-
rounding the aorta has a thermogenic phenotype, similar to brown adipose tissue, and functions to 
burn calories to generate heat. On an obesogenic diet, PVAT converts to a pathological phenotype, 
characterized by increased lipid storage similar to white adipose tissue, increased inflammation, 
changes in molecular markers, and changes in protein secretion. Despite continuation on a high-
fat diet, reduction in dietary methionine is sufficient to revert the PVAT phenotype, concomitant 
with reduced body weight and reversion to a lean phenotype. We are interested in the mechanisms 
by which these dietary changes affect adipocyte differentiation in PVAT, as well as changes its se-
cretion profile. Our prediction is that modulation of PVAT to promote the thermogenic phenotype 
will have consequences to protect against cardiovascular disease.

http://www.orentreich.org
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Drugs that slow aging: report from the ITP

Richard A. Miller
Department of Pathology, University of Michigan, Ann Arbor, Mich.

Identification of small molecules that extend mouse lifespan provides new insights into mecha-
nisms of longevity determination in mammals, and may lay the groundwork for eventual anti-ag-
ing therapies in humans. The NIA Interventions Testing Program (ITP) evaluates agents proposed 
to extend mouse lifespan by retardation of aging or postponement of late life diseases. Interven-
tions proposed by multiple collaborating scientists from the research community are tested, in 
parallel, at three sites, using standardized protocols, and using sufficient numbers of genetically 
heterogeneous mice to provide 80% power for detecting changes in lifespan of 10%, for either sex. 
Seventy-two such lifespan experiments, involving various doses of 44 distinct agents, have been 
initiated in the first fifteen years of the ITP. Thirty-seven experiments have involved comparative 
tests of multiple doses of effective agents, variable starting ages, or alternative dosing schedules. 
Significant effects on longevity, in one or both sexes, have been documented and then confirmed 
for NDGA, rapamycin, acarbose, and 17-α-estradiol (17aE2), with significant (but currently uncon-
firmed) effects also noted for Protandim, glycine and, in an interim analysis, canagliflozin. Lifespan 
trials are now underway for 18 new agents. ITP survival results have also documented longevity 
benefits from three agents started in middle-age: rapamycin, acarbose, and 17aE2. Today’s presen-
tation will include updates from the latest survival studies, data on health outcomes when drugs 
are initiated in middle-age, and tests of molecular hypotheses about cellular and neuroendocrine 
pathways shared by multiple drugs, and genetic mutations, that slow aging and extend healthy 
lifespan in mice.

Support: NIA. Key colleagues: David Harrison, Randy Strong, Francesca Macchiarini.
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Ketone body signaling in health and aging

John Newman
Buck Institute for Research on Aging, Novato, Calif.

Ketone bodies are a normal part of human metabolism, small molecules made by the body dur-
ing fasting, exercise, or other times when carbohydrates become scarce. They are made in the 
liver from fats mobilized from adipose tissue, and then act as a convenient source of energy for 
the brain, muscles, heart, and other organs. But alongside this classic role as a fasting fuel, we are 
learning that ketone bodies act as signals, too. By binding to proteins, inhibiting enzymes, and 
activating receptors, they can have effects on gene expression, inflammation, metabolism, and 
other processes. We helped identify ketone bodies as endogenous histone deacetylase inhibitors. 
These signaling activities are only beginning to be understood, but suggest discrete mechanisms 
by which ketone bodies can affect health and disease. We recently showed that exposing mice to 
ketone bodies long-term using a non-obese ketogenic diet can extend healthy lifespan, and identi-
fied a new mechanism by which ketone bodies affect Alzheimer’s disease. We also developed a set 
of compounds that permit feeding ketone bodies in a normal diet and allow the mechanistic study 
of the effects of ketone bodies on aging phenotypes. Understanding the signaling activities of 
ketone bodies will help to guide the creation of new therapies derived from ketone bodies, target 
these therapies to certain diseases, and inform their clinical use.

Folding defects may also occur in type 2 diabetes or other conditions when beta cells need to 
greatly increase proinsulin production. Our work provides several encouraging preclinical thera-
pies that may ameliorate this problem.
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Intervention with rapamycin to improve healthy aging and longevity in a non-
human primate

Adam Salmon
Barshop Institute and Department of Molecular Medicine, The University of Texas Health Science 
Center at San Antonio, San Antonio, Tex.

Interventions to extend lifespan and improve health with increasing age will have significant impact 
on a growing aged population. Among pharmaceutical interventions reported to extend lifespan 
in laboratory rodent models, the FDA-approved drug rapamycin, an inhibitor of mechanistic target 
of rapamycin (mTOR), has been the most effective and most well studied. The question remains, 
though, whether interventions in rodent models will reap the same longevity benefits among hu-
mans. Bridging towards translation, we have an ongoing long-term study testing whether rapamy-
cin treatment can extend lifespan and delay the progression of age-related disease in a short-lived 
non-human primate species, the common marmoset (Callithrix jacchus). As an aging model, the 
marmoset offers many advantages over other non-human primates including relatively short life 
(~10 yr avg) and small size. Marmosets exhibit many of the same age-related pathologies and dis-
eases that occur naturally with age in humans. We show that daily oral dosing of slow-releasing, en-
capsulated rapamycin will result in clinically effective concentrations of rapamycin in the blood and 
inhibit mTOR signaling. This treatment is well tolerated and does not dramatically promote known 
side effects of this drug, including altering clinical hematology, immune cell subsets, or promoting 
metabolic dysfunction including glucose intolerance in comparison to control aging marmosets. 
Unlike previous reports in rodents, rapamycin does not have clear effects on aging cardiovascular 
function in marmosets. However, in our oldest cohorts daily rapamycin treatment tends to prevent 
age-associated changes in body mass and composition and prevent decline in kidney function. 
Now more than three years after beginning treatment, we are now starting to assess the effects of 
rapamycin on marmoset longevity. When complete, this study will describe for the first time the 
potential for pharmaceutical intervention to extend longevity of a primate species, with the ulti-
mate goal of significant translational impact to human aging.
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Caloric restriction extends yeast chronological lifespan through a cell-extrinsic 
mechanism

Elisa Enriquez Hesles1, Nazif Maqani1, Ryan D. Fine1, Margaret Wierman1, Matthew Hirschey2, 
Daniel L. Smith, Jr3, Jeffrey S. Smith1

1Department of Biochemistry and Molecular Genetics, University of Virginia School of Medicine, 
Charlottesville, Va.; 2Department of Medicine, Duke Molecular Physiology Institute, Durham, 
NC; 3Department of Nutrition Sciences, University of Alabama–Birmingham School of Medicine, 
Birmingham, Ala.

Caloric restriction (CR) promotes longevity in a wide variety of eukaryotes ranging from yeast to 
mammals, prompting extensive investigation into the underlying molecular mechanisms. We uti-
lize chronological lifespan (CLS) of the budding yeast Saccharomyces cerevisiae as a cellular model 
for CR, whereby glucose in the growth medium is reduced from 2% (non-restricted; NR) to 0.5% 
(CR). CLS is then measured as the number of days that cells remain viable once cultures reach sta-
tionary phase. The glucose sensing Snf1 (AMPK) signaling pathway is activated by CR and medi-
ates the beneficial effects on CLS by optimizing the transcriptional and metabolic transition from 
glycolysis to respiration (the diauxic shift), a cell-intrinsic process required for long term survival. 
Interestingly, CLS extension by CR also has a cell-extrinsic component, such that conditioned me-
dia from stationary phase CR cultures extends CLS when supplemented into NR cultures, suggest-
ing the existence of extracellular longevity factors. Partial purification of the longevity activity from 
concentrated CR media using size exclusion chromatography indicated the presence of one or 
more water soluble small molecules. Metabolomics then revealed an unexpected accumulation of 
specific amino acids in the CR media compared to NR media, which we further confirmed by amino 
acid profiling. Serine showed the strongest relative CR enrichment, which was intriguing because 
the serine biosynthesis gene, SER1, was independently identified as a strong QTL for CLS under 
high glucose concentrations. Indeed, serine supplementation extended CLS of NR cultures in a 
dose-dependent manner. Serine is therefore strongly limiting for CLS in high glucose conditions. 
RNA-seq analysis comparing CR and 10mM serine supplementation revealed significantly overlap-
ping changes in gene expression, including elevated oxidative stress resistance, suggesting that 
at least part of the CR effect on CLS is due to the sustained presence of extracellular serine. Down-
stream mechanisms are currently under investigation.
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Identifying drivers of replicative aging in budding yeast

Spike Postnikoff, Jessica Tyler, Zie-Jih Shen
Weill Cornell Medicine, New York, NY

Aging is a complex, multi-factorial biological process shared by all living organisms. It is manifested 
by a gradual accumulation of molecular alterations that lead to the decline of normal physiological 
functions in a time-dependent fashion. The ultimate goal of the aging research field is to develop 
therapeutic means to extend human lifespan while reducing susceptibility to many age-related dis-
eases, including cancer, metabolic disorders, and cardiovascular and neurodegenerative disorders. 
However, this first requires elucidation of the causes of aging, which has been greatly facilitated by 
the use of model organisms. In particular, the budding yeast Saccharomyces cerevisiae has been 
invaluable in the identification of conserved molecular and cellular determinants of aging and for 
the development of approaches to manipulate these aging determinants to extend lifespan. Strik-
ingly, where examined, virtually all means to experimentally extend lifespan result in the induction 
of cellular stress responses. Our laboratory uses the unique advantages of yeast as an experimental 
organism to elucidate conserved mechanisms that decay during aging, in order to identify novel 
ways to achieve lifespan extension that are likely to drive therapeutic approaches to extend human 
lifespan and healthspan in the future.
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Naked mole-rat hematopoiesis at single-cell resolution uncovers unique 
features of longevity

S. Emmrich, M. Takasugi, M. E. Straight, A. Trapp, A. Seluanov, V. Gorbunova
Department of Biology, University of Rochester, Rochester, NY

Naked mole-rats (NMRs) are recognized as a resilient rodent model of longevity, but very little is 
known about their stem cells.

We found monoclonal antibodies cross-reactive with live NMR cells, from which we designed a 
staining panel to FACS-purify NMR hematopoietic stem and progenitor cells (HSPCs). Using bulk 
RNA-Seq, we identified erythroid progenitors, which we functionally investigated across hemato-
poietic tissues to find that healthy NMRs rely on splenic erythropoiesis.

Next we characterized the T-cell (TC) pool from NMR blood and thymus by single-cell RNA-Seq to 
reveal a TCF7/IL7R/CD8B axis marking cytotoxic TC development. Strikingly, FACS analysis of thymi 
and thoracic lymph nodes (LN) detected two sets of LNs distinguished by their extent of harboring 
thymic TC progenitors, pointing towards extrathymic TC maturation in normal NMRs.

By establishing culture conditions and xenotransoplantation assays we quantified multilineage po-
tential and self-renewal capacity in vitro and in vivo to functionally verify the NMR stem cell (HSC) 
fraction, expressing signature genes HOXA9/ID2/CD81/AMN1. Notably, Ki67 or Pyronin Y co-stain-
ings show that NMR HSCs are more quiescent than mouse LIN–Sca-1+Kit+ (LSK).

Cross-species RNA-Seq between mouse, human and NMR HSPCs revealed strong upregulation of 
genes involved in ROS pathway, OXPHOS and fatty-acid metabolism in NMRs. In vivo, intracellular 
ROS levels of NMR HSCs are drastically reduced compared to LSKs. Interestingly, while NMR HSCs 
have less mitochondria than LSKs, their mitochondrial membrane potential is significantly higher.

Here we delineate the hematopoietic hierarchy along with exceptional features of the NMR blood 
system collectively contributing to their longevity.
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Lean phenotype induced by methionine restriction in mice is associated with 
proteomic changes in perivascular adipose tissue

Bethany H. Fortier1,2, Calvin P. H. Vary1, Robert A. Koza1, Gene P. Ables3, Lucy Liaw1

1Center for Molecular Medicine, Maine Medical Center Research Institute, Scarborough, Me.; 
2University of Southern Maine, Portland, Me.; 3Orentreich Foundation for the Advancement of 
Science, Cold Spring, NY

Perivascular adipose tissue (PVAT) surrounds blood vessels, is thermogenic, and secretes adipo-
kines that can be vasoprotective. During aging and obesity, PVAT loses its thermogenic capacity, 
shows increased inflammation, and secretes proatherogenic cytokines. Our collaborative research 
has previously shown that dietary methionine restriction in mice can decrease adiposity, improve 
glucose sensitivity, and induce PVAT to become more thermogenic. To identify initiating signals 
from PVAT that correspond to thermogenic conversion, we challenged male C57BL/6 mice with a 
high fat diet (HFD, 60 kcal% fat, 0.86% methionine) until they weighed >45g (~12 weeks of age). 
Weight-matched mice were then either maintained on this diet or switched to a high fat, methio-
nine restricted diet (60 kcal% fat, 0.12% methionine). We collected PVAT after 3, 5, or 10 days, and 
analyzed tissues by mass spectrometry using Sequential Window Acquisition of all Theoretical 
Spectra (SWATH) to identify proteomic signatures. When compared to control, PVAT from methio-
nine restricted conditions exhibited significant differences (p<0.05) in 624, 313, and 502 proteins 
on days 3, 5, and 10 respectively. Overall, we observed a significant increase in proteins involved in 
mitochondrial network formation, such as GRP75, a heat-shock protein that our previous data indi-
cates may be a potentially novel thermogenic marker in PVAT. Our study identifies unique protein 
signatures that are responsive to dietary methionine concentration and are associated with a lean 
phenotype, despite a HFD. These profiles can be used to identify pathways that may initiate the 
thermogenic phenotype in PVAT, which is predicted to suppress cardiovascular disease.

http://www.orentreich.org


Sessions

Abstracts

Biographies

Map

27

Schedule

Speakers

Students

Abstracts

SSD1 over expression increases yeast replicative lifespan (RLS) by forming 
transient liquid-liquid phase separated foci

Ignacio Gutierrez, Jessica Tyler
Weill Cornell Medicine, New York, NY

Yeast SSD1 is an RNA-binding protein involved in translation and degradation of mRNA according 
to the nutritional state of the cell. It is known to either co-localize with p-bodies upon nutritional 
stress or be soluble in the cytoplasm during exponential growth. The Kaeberlein lab previously 
showed that a nonsense mutation on SSD1 in the W303 yeast background is responsible for the 
shorter RLS of W303 compared to the long lived S288c strain background. In this work, we found 
that over expression (OE) of SSD1 extends yeast RLS. We hypothesized that Ssd1p aggregates, seen 
under stress conditions and during SSD1 overexpression, could be responsible for the extended 
RLS of OE-SSD1 yeast strains. To test this hypothesis, we used a microfluidics system together with 
fluorescent microscopy to assess RLS and dynamics of SSD1-GFP during aging. We found that in 
exponentially growing cultures OE-Ssd1p is soluble in the cytoplasm. Interestingly, after ~5 divi-
sions, cells start showing a transient foci of OE-Ssd1p. The foci appear during the G2/M transition 
and dissolves before the following cytokinesis. The foci do not appear in every cell cycle, but do 
so in about half, with an increasing chance of appearing as the cell ages. No foci are observed on 
SSD1 expressed from its endogenous promoter. We found no co-localization of SSD1-GFP foci with 
HSP104, known to form a deposit of unfolded proteins during aging, with neither stress granules 
(not seen at all during aging) nor p-bodies, which we showed previously also form during aging. 
SSD1-GFP foci formed upon stress or aging have characteristic features of liquid-liquid phase sepa-
rated compartments, showing fission and fusion events among foci, and they are dissolved when 
treated with hexandiol. Our study suggests a mechanism in which RNA-binding proteins could 
help control cell homeostasis during aging by regulating the availability of some mRNAs.
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The effects of AMPK activation and inhibition on human iPSC-derived neurons

Vanessa Akelian Ocon, Priya Rangan, Valter D. Longo
University of Southern California Longevity Institute, Los Angeles, Calif.

Alzheimer’s disease is the leading neurological disease of the aging brain and affects over 5 mil-
lion people yearly in the United States. Despite its growing prevalence, no profound treatments 
exist for the disease, resulting in financial burden for patient health care. Neural stem cells de-
crease with age, contributing to the onset of neurodegenerative diseases. Recent research has 
shown that transplantation of neural stem cells and inhibition of AMPK have neuroprotective 
effects, which may reduce the pathogenesis of Alzheimer’s disease. AMPK inhibitors have been 
studied in relation to cancer, though not so much in the field of neurodegenerative diseases. 
Using human induced pluripotent stem cell lines with the APOE gene knockout and its isogenic 
control XCL-1, we tested dorsomorphin, an AMPK inhibitor, and metformin, an AMPK activator, 
as well as treatment of neurons in short-term starvation (STS) conditions, to mimic AMPK activa-
tion achieved through caloric restriction. Following 48 hour treatments of dorsomorphin, met-
formin, and STS conditions, we investigated cell viability, Nox2 expression, and cell proliferation 
with BrdU. We predict the AMPK inhibitor dorsomorphin will increase the number of proliferating 
cells while the AMPK activator metformin is predicted to show greater signs of cytotoxicity. Even 
though fasting tends to activate metabolic pathways that enhance AMPK activity, we predict that 
the STS conditions will have a mediating result on cellular viability and proliferation. Our expect-
ed findings may suggest that modulation of AMPK could lead to neuroprotective effects. Extend-
ing the livelihood of neural stem cells may contribute towards a solution to combat Alzheimer’s 
disease.
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Activation of LINE1 elements in SIRT6 knockout mice and WT aged mice drives 
inflammation through cGAS signaling

Matthew Simon1, Michael Van Meter1, Julia Ablaeva1, Zhonghe Ke1, Raul S. Gonzalez2, Taketo 
Taguchi1, Marco De Cecco4, Katerina I. Leonova3, Valeria Kogan3, Stephen L. Helfand4, Nicola 
Neretti4, Asael Roichman5, Haim Y. Cohen5, Andrei Gudkov3, John M. Sedivy4, Andrei Seluanov1, 
Vera Gorbunova1

1Department of Biology, University of Rochester, Rochester, NY; 2Department of Pathology, 
University of Rochester Medical Center, Rochester, NY; 3Department of Cell Stress Biology, 
Roswell Park Cancer Institute, Buffalo, NY; 4Department of Molecular Biology, Cell Biology and 
Biochemistry, Brown University, Providence, RI; 5Faculty of Life Sciences, Bar-Ilan University, 
Ramat-Gan, Israel

Mice lacking SIRT6 display a severely shortened lifespan and exhibit several progeroid phenotypes. 
Additionally, the loss of SIRT6 results in derepressed LINE1 retrotransposon (L1) expression and ac-
tivity, similar to what is observed in WT aged mice. We have found that elevated L1 activity results 
in an abundance of cytoplasmic L1 DNA, which triggers sterile inflammation via the cGAS/STING 
pathway. Additionally, inhibition of L1s by treatment with nucleotide reverse transcriptase inhibi-
tors (NRTIs) significantly improves lifespan and lowers inflammation in SIRT6 KO mice. NRTIs also 
suppress elevated DNA damage observed in SIRT6 KO fibroblasts in cell culture, indicating that 
L1s actively contribute to the pathologies observed in SIRT6 KO mice. NRTI treatment was also ob-
served to reduced inflammation and L1 activity in aged, WT mice. These data, along with the phe-
nomena of age-associated sterile inflammation, implicate L1s as contributors to aging-related pa-
thologies and open up the possibilities for attenuating sterile inflammation by targeting L1 activity.
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Activation of transposons confers cancer resistance to a long-lived rodent, the 
blind mole rat

Yang Zhao1, Ena Oreskovic1, Quanwei Zhang2, Junyue He1, Jina Lee1, Yuliya Ablaeva1, Zhengdong 
Zhang2, Eviatar Nevo3, Andrei Seluanov1, Vera Gorbunova1

1Department of Biology, University of Rochester, Rochester, NY; 2Department of Genetics, Albert 
Einstein College of Medicine; 3Institute of Evolution, University of Haifa, Haifa, Israel

The blind mole rats Spalax (BMR) are small, long-lived, subterranean rodents living in the Middle 
East, with the maximum lifespan of 21 years. BMR displays strong resistance to both spontaneous 
and induced tumorigenesis. Our previous study demonstrated that cultured BMR fibroblasts spon-
taneously undergo a necrotic concerted cell death (CCD), which was triggered by the secretion of 
interferon-β after 7-20 population doublings (PD). Here, using quantitative real-time PCR (qRT-PCR) 
and RNA-seq, we observed elevated expression of retrotransposons in the dying BMR fibroblasts. 
With the proliferation, global DNA methylation decreased sharply in the BMR fibroblasts. Further-
more, compared with mouse and human, BMR cells displayed weaker DNMT activity and lower 
DNMT1 protein level. cGAS-STING pathway was activated in BMR fibroblasts at late PD, coupled 
with significant induction of interferon and senescence-associated secretory phenotype (SASP) ex-
pression. Ectopic expression of DNMT1, knockdown of either cGAS or STING, or treatment with nu-
cleoside reverse transcriptase inhibitors (NRTIs) rescued CCD, repressed interferon and SASP factor 
expression, confirming a causal contribution of low DNMT1 and activated retrotransposition and 
innate immune response to CCD. Treatment of NRTIs or knockdown of cGAS or STING enhanced 
malignant transformation of BMR cells as determined by soft agar, confirming the role of CCD in 
cancer resistance of BMR. Taken together, the results suggest that a naturally lower expression 
of DNMT1 in BMR acts as a monitor to distinguish and eliminate fast proliferating pre-malignant 
cells by inducing expression of retrotransposons and triggering IFN response. Our study presents 
a novel mechanism of cancer resistance that has evolved in a long-lived rodent and is mediated by 
“domestication” of transposable elements.
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Tracy Anthony, Ph.D., Rutgers University

Sebastian Brandhorst, Ph.D., University of Southern California

Ana Maria Cuervo, MD, Ph.D., Albert Einstein College of Medicine

Veronica Galvan, Ph.D., University of Texas Health Sciences Center

Vera Gorbunova, Ph.D., University of Rochester

Andrei Greșiță, Ph.D., University of Medicine and Pharmacy Craiova

Derek Huffman, Ph.D., Albert Einstein College of Medicine

Thomas Jeitner, Ph.D., Weill Cornell Medicine

Jay Johnson, Ph.D., OFAS

Brian Kennedy, Ph.D., National University Singapore

Caroline Kumsta, Ph.D., Sanford Burnham Prebys Medical Discovery Institute

Lucy Liaw, Ph.D., Maine Medical Center Research Institute

Richard Miller, MD, Ph.D., University of Michigan

John Newman, MD, Ph.D., Buck Institute for Research on Aging

Adam Salmon, Ph.D., University of Texas Health Sciences Center

Jeffrey Smith, Ph.D., University of Virginia

Jessica Tyler, Ph.D., Weill Cornell Medicine
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Ana Maria Cuervo, MD, Ph.D.
Albert Einstein College of Medicine, Bronx, NY

Dr Cuervo is Co-Director of the Einstein Institute for Aging Research. Her laboratory at Albert Ein-
stein College of Medicine studies the role of protein degradation in aging and age-related disor-
ders, with emphasis in neurodegeneration. Dr Cuervo’s group is interested in understanding how 
altered proteins can be eliminated from the cells. Her group has linked alterations in lysosomal 
protein degradation (autophagy) with different neurodegenerative diseases including Parkinson’s 
disease, Alzheimer’s disease, and Huntington’s disease. They have also proven that restoration of 
normal lysosomal function prevents accumulation of damaged proteins with age, demonstrating 
this way that removal of these toxic products is possible.

Dr Cuervo is considered a leader in the field of protein degradation in relation to biology of ag-
ing and has been invited to present her work in numerous national and international institutions. 
Dr Cuervo has been the recipient of prestigious awards such as the P. Benson Award, Keith Porter 
Fellow, Nathan Shock Memorial Award, Vincent Cristofalo Award in Aging, Bennett J. Cohen, Mar-
shall Horwitz Prize and the Saul Korey Prize in Translational Medicine. She has delivered prominent 
lectures such as the Robert R. Konh, the NIH Director’s, the Roy Walford, the Feodor Lynen, the 
Margaret Pittman, the IUBMB, the David H. Murdock, the Gerry Aurbach and the SEBBM L’Oreal-
UNESCO for Women in Science, and the Harvey Lecture. Dr Cuervo has been included in the 2018 
Highly Cited Researchers List (ranking of top 1% cited researchers). She has been member of the 
NIA Scientific Council, NIH Council of Councils, NIA Board of Scientific Counselors and of the Advi-
sory Committee to the NIH Deputy Director. In 2015 she was elected International Academic of the 
Royal Academy of Medicine of the Valencia Community and in 2017, member of the Real Academia 
de Ciencias Exactas, Fisicas y Naturales and in 2018 member of the American Academy of Arts and 
Sciences. She was elected member of the National Academy of Sciences in 2019.
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Andrei Greșiță, recipient of the first Norman Orentreich Award for Young Investigator on Aging, pre-
sented at the 14th International Symposium on Neurobiology and Neuroendocrinology of Aging, August 
2018, Bregenz, Austria

“Everything is possible except for sleeping on the celling” is a phrase that I believe best describes 
the way I choose to see life.

I was born in August 1992 in Craiova (Romania). When I was seven my grandfather took me to a 
tennis match. We sat there in silence for a few minutes, watching people play. I was absolutely fas-
cinated and right then and there my grandfather, absolutely fascinated by the fact that I was quiet, 
asked me: “Will you give it a shot?” Yes, I will, was my joyful answer.

Ten years later I was traveling, playing professional tennis, winning and losing tournaments, mak-
ing rivals—but more importantly meeting amazing people.

In 2010, during summer, I met a surgeon that used to play tennis with me. He had the most incred-
ible stories; surely, some of them had to be made up. So one day I found the courage to ask him if 
he could show me what being a doctor is actually like. The following week I was in the operation 
theater, watching a team of doctors perform surgery. I was absolutely fascinated and quiet. Once 
again, the same question was facing me: “Will you give it a shot?” Yes, I will.

And in 2011, full of enthusiasm and dreams, I was admitted to the University of Medicine and Phar-
macy of Craiova. In my second student year, during a medical conference I was attending, I met a 
person who would later shape my professional and my personal life, Prof. Aurel Popa Wagner. After 
an amazing discussion, he offered me the chance to see and understand what working in a labora-
tory is actually like. The following week I entered the research laboratory he coordinated and had 
my first encounter with lab animals. I was immediately hooked. For four years, thanks to the amaz-
ing dedication of my peers, I took part in some of the most amazing research projects. Performing 
behavioral tests and stroke-inducing operations on laboratory animals, perfusing, slicing brain tis-
sue, performing immunohistochemistry—these were among skills that I had the chance to learn 
and to perfect, keeping in mind that better results always go hand in hand with better skills. More 
importantly, I learned a new skill, a skill that you don’t always get to exercise in tennis: jumping the 
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net and working together with people, as part of a team, for a common, greater goal. A truly valu-
able lesson that I immensely cherish nowadays.

I loved it, therefore, when after I graduated University in 2017, after four amazing years in the lab, 
my professor offered me the chance to start my Ph.D. in Neurosciences. I immediately gave it a shot 
and started working in the Department of Functional Sciences, Center of Clinical and Experimental 
Medicine at the University of Medicine and Pharmacy of Craiova. Together with my colleagues, we 
continued to participate in a number of projects related to stroke therapy and healthy aging, all 
coordinated by our Professor. My work was starting to show its results, and I took part in a number 
of international publications, won several prizes at national and international medical conferences, 
and, more importantly, managed to find the thing truly makes me tick, all thanks to the dedication 
and trust that a few people offered me.

What is more, in 2017, I also passed my Residency exam. Starting first in a different medical domain, 
I now occupy a position as a Psychiatry Resident Doctor at the Neuropsychiatry Hospital in Craiova. 
A medical branch that offers me the chance to combine my passion for research with my love and 
fascination for clinical medicine and, more importantly, for people.

I chose to write my biography as a short story with the strong belief that a number of different 
chapters are still being written, and with the strong belief that work and dedication, curiosity and 
passion, together with a bit of chance, will always leave you in the same spot: being quiet, fasci-
nated, and facing the question that has shaped my entire life. “Will you give it a shot?”

Tracy G. Anthony is a Professor in the Department of Nutritional Sciences at Rutgers University. Dr 
Anthony received a BS in Human Nutrition and Foods from Virginia Tech, and received the MS and 
Ph.D. degrees in Nutritional Sciences from the University of Illinois. She completed a postdoctoral 
fellowship in molecular physiology at the Penn State College of Medicine in Hershey, PA and then 
directed an independent research program at the Indiana University School of Medicine until her 
arrival to Rutgers in 2012. Her research program at Rutgers explores cellular responses to nutrition 
and exercise, and her lab utilizes animal models to explore mechanisms of protein homeostasis 
with applications toward improving metabolism, reducing disease, and increasing healthspan. She 
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has published over 100 scholarly works (62 listed on PubMed) and her research is funded by the Na-
tional Institutes of Health and the United States Department of Agriculture. She served as a Stand-
ing Member of the Integrative Nutrition and Metabolic Processes (INMP) Study Section at NIH and 
currently serves on the editorial boards for Advances in Nutrition, American Journal of Physiology–
Endocrinology and Metabolism, Annual Review of Nutrition, and Journal of Biological Chemistry. Dr 
Anthony participates in NIH and Rutgers-sponsored programs that facilitate research experiences 
for underserved populations, and promote effective mentorship and career planning at the gradu-
ate and postdoctoral levels. As PI she has directly mentored research faculty, postdoctoral scholars, 
and graduate students, and hosted many undergraduate and high school students in the lab. She 
also teaches at the undergraduate and graduate levels. Dr Anthony has won several awards includ-
ing the American Society for Nutrition Peter J. Reeds Young Investigator Award for recognition of 
research that focuses on the regulation of somatic growth and the unique roles of amino acids in 
protein metabolism.

Sebastian Brandhorst’s scientific training is based on a vast background in cell biology, molecular 
biology, medicine, and biochemistry, all of which are highly relevant for his focus on biogeron-
tology research to identify the mechanisms underlying cellular protection, as well as health- and 
lifespan-regulation, and their translation into clinical applications. He has performed research re-
lated to aging in yeast and C. elegans since 2009, after which he began to utilize mouse models to 
study the role of growth hormone/IGF-1 signaling as a major regulatory pathway that modulates 
lifespan and age-associated diseases/pathologies, particularly cancer. Subsequently, he focused 
on the role and application of short-term starvation, low calorie and/or low protein diets, so called 
fasting-mimicking diets, and on health- and lifespan in preclinical to clinical studies.

Veronica Galvan is an Associate Professor of Cellular and Integrative Physiology at the Barshop In-
stitute for Longevity and Aging Research at the University of Texas Health San Antonio. Dr Galvan 
studies the molecular processes that lead to dementia in Alzheimer’s disease (AD) and other neuro-
logical disorders of aging.  Her work aims to define (1) the links between aging and AD; (2) how cel-
lular senescence contributes to AD etiology; and (3) how the accumulation of soluble pathogenic 
forms of tau protein in brain microvasculature leads to cerebrovascular dysfunction in aging and 
AD.  To answer these questions, Dr. Galvan uses rodent models of aging and of AD in combination 
with advanced in vivo optical and functional brain imaging approaches, primary culture-based sys-
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tems, single-cell analyses, and neurobehavioral tools. Another interest of the Galvan Lab is to es-
tablish the common marmoset as a non-human primate model of cognitive aging and Alzheimer’s 
disease. 

Vera Gorbunova is an endowed Professor of Biology at the University of Rochester and a co-director 
of the Rochester Aging Research Center. Her research is focused on understanding the mecha-
nisms of longevity and genome stability and on the study of exceptionally long-lived mammals. 
Dr Gorbunova earned her B.Sc. degrees at Saint Petersburg State University, Russia, and her Ph.D. 
at the Weizmann Institute of Science, Israel. Dr Gorbunova pioneered a comparative biology ap-
proach to study aging and identified rules that control evolution of tumor suppressor mechanisms 
depending on species lifespan and body mass. Dr Gorbunova also investigates the role of Sirtuin 
proteins in maintaining genome stability. More recently, the focus of her research has been on the 
longest-lived rodent species: the naked mole rat and the blind mole rat. Dr Gorbunova identified 
high molecular weight hyaluronan as the key mediator of cancer-resistance in the naked mole rat. 
Her work received awards of from the Ellison Medical Foundation, the Glenn Foundation, American 
Federation for Aging Research, and from the National Institutes of Health. Her work was awarded 
the Cozzarelli Prize from PNAS, prize for research on aging from ADPS/Alianz, France, Prince Hitachi 
Prize in Comparative Oncology, Japan, and Davey prize from Wilmot Cancer Center.

Derek Huffman is an Associate Professor at the Albert Einstein College of Medicine in the Depart-
ments of Molecular Pharmacology and Medicine, and Member of the NIH-funded Einstein Diabe-
tes, Aging, and Cancer Centers, Colon Cancer Biology Program, and New York Obesity Nutrition 
Research Center. He also serves as Co-Director of the Chronobiosis and Energetics/Metabolism of 
Aging Core in the Einstein Nathan Shock Center, which provides surgical, metabolic, and cognitive/
behavioral consultation to investigators, including parabiosis. Dr Huffman received his training in 
human and small animal energetics and cancer at the University of Alabama at Birmingham and 
his postdoctoral training in endocrinology and aging in the lab of Nir Barzilai, MD, at Einstein. He 
is a former K99/R00 awardee and is currently supported by a P30, R01 and R21 from NIA. Current 
interests of the lab include: 1) the role of endocrine and metabolic factors in aging and disease; 2) 
the role of circulating factors in regulation of age-related phenotypes, including intestine; and 3) 
characterizing physiologic resilience in aging mice.
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Thomas Jeitner is originally from Australia where he trained in biophysics and experimental biol-
ogy. His postdoctoral training focused the role of bleaching compounds in disease, as well as the 
role of various enzymes that act on either glutamate, glutamine, or glutaminyl residues in the evo-
lution of pathological states. These topics continue inform his research efforts. His current interests 
include elucidating a new role for neutrophil-derived hypohalous acids in promoting neovascular-
ization in response to ischemic injury, and investigating the metabolic changes that accompany 
the development of prostate cancer.

Jay Johnson received his doctorate in Molecular Biology from Case Western Reserve University, 
where his thesis work focused on the molecular mechanisms underlying cell division in prokary-
otes. His postdoctoral work in the lab of Dr Dominique Broccoli, at Fox Chase Cancer Center (Phila-
delphia), used a liposarcoma model system to investigate the maintenance of telomeres, important 
nucleoprotein structures with roles in aging and cancer. Dr Johnson then joined the lab of aging 
researcher Dr Brad Johnson, at the University of Pennsylvania. There, his early published work ex-
plored cellular defects in patients with Werner and Bloom syndromes, genetic diseases character-
ized by accelerated aging and cancer predisposition. Dr Johnson’s current work, as a Senior Sci-
entist at the Orentreich Foundation for the Advancement of Science, focuses on understanding 
the molecular basis of the longevity-promoting benefits of the dietary intervention methionine 
restriction. Towards this end, Dr Johnson makes use of a variety of highly tractable model systems, 
including S. cerevisiae (baker’s yeast), cultured mouse and human cells, and lab mice. The ultimate 
aim of his studies is to develop pharmacological interventions that phenocopy methionine restric-
tion and improve human healthspan.

Brian Kennedy is internationally recognized for his research in the basic biology of aging and as 
a visionary committed to translating research discoveries into new ways of delaying, detecting, 
and preventing human aging and associated diseases. He is a Professor in the Departments of Bio-
chemistry and Physiology at National University Singapore and Director of the Centre for Healthy 
Ageing in the National University Health System. From 2010 to 2016 he was the President and CEO 
of the Buck Institute for Research on Aging and remains as a Professor at the Institute. Dr. Kennedy 
also has an adjunct appointment at the USC Davis School of Gerontology. Dr. Kennedy is also ac-
tively involved biotechnology companies, serving in consulting and Board capacities, as well as 
Scientific Director of Affirmativ Health. Dr. Kennedy also serves as a Co-Editor-in-Chief at Aging Cell.
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Caroline Kumsta is a Research Assistant Professor in the Development, Aging and Regeneration 
Program at the Sanford Burnham Prebys Medical Discovery Institute in La Jolla, California. She re-
ceived her Ph.D. in Biochemistry from the Technical University of Munich, Germany, but conduct-
ed her doctoral research at the University of Michigan with Dr Ursula Jakob. Dr Kumsta was in 
postdoctoral training with Dr Malene Hansen at the Sanford Burnham Prebys Medical Discovery 
Institute. Dr Kumsta’s research focuses on probing hormetic mechanisms that improve longevity 
and proteostasis in C. elegans. Dr Kumsta discovered that autophagy is required for the benefi-
cial effects of hormetic heat shock and that heat shock-induced autophagy improves proteostasis 
in Huntington’s disease models in C. elegans. Her recent work discovered that overexpression of 
the selective autophagy receptor p62/SQST-1 can increase lifespan and induce autophagy with 
benefits on proteostasis in C. elegans. These studies not only contribute to our understanding of 
selective autophagy upon heat stress and its role in aging and proteostasis but also constitute the 
first step in revealing the identity of specific and potentially cytotoxic cargos relevant to aging and 
age-related diseases.

Lucy Liaw is a Faculty Scientist at Maine Medical Center Research Institute (MMCRI). She leads a 
basic and translational research program focused on signaling in cardiometabolic disease, and a 
Center of Biomedical Research Excellence in Metabolic Networks. She has maintained an externally 
funded research laboratory for over 20 years, and serves on diverse review panels and committees 
for the National Heart Lung and Blood Institute of NIH and the American Heart Association. She 
has academic appointments at the University of Maine (Graduate School of Biomedical Science 
and Engineering), Tufts University School of Medicine (Sackler School of Graduate Biomedical Sci-
ences), and University of Southern Maine (Department of Biological Sciences). She received her 
Ph.D. in Pathology/Biological Structure at the University of Washington, and received postdoctoral 
training in Cell Biology and Cardiology at Vanderbilt University prior to starting her independent 
research program at MMCRI. Her laboratory focuses on the molecular interactions between blood 
vessels and surrounding perivascular adipose tissue that may determine susceptibility to vascular 
disease. She also has a passion for research training and education, and enjoys mentoring students 
and early career investigators.
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Richard A. Miller is a Professor of Pathology at the University of Michigan. He received the BA de-
gree in 1971 from Haverford College, and MD and Ph.D. degrees from Yale University in 1976-1977. 
After postdoctoral studies at Harvard and Sloan-Kettering, he moved to Boston University in 1982 
and then to his current position at Michigan in 1990. Dr Miller has served in a variety of editorial 
and advisory positions on behalf of the American Federation for Aging Research and the National 
Institute on Aging, and served as one of the Editors-in-Chief of Aging Cell. He has received a variety 
of awards for his research, including the Nathan Shock Award, the Irving Wright Award, and the Kl-
eemeier Award. He is a Fellow of the American Association for the Advancement of Science and was 
elected to the Association of American Physicians. At Michigan, he directs the Paul Glenn Center for 
Biology of Aging Research. His research program includes ongoing studies of the mechanisms that 
link stress, nutrients, and hormones to delayed aging in mice; development of new approaches to 
slow aging and disease through drugs, early life dietary restriction, and targeted mutations; and 
studies of the ways in which cells from long-lived birds, rodents, and primates differ from those of 
short-lived species.

John Newman is Assistant Professor at the Buck Institute for Research on Aging and in the Divi-
sion of Geriatrics at University of California San Francisco (UCSF). His career goal is to translate our 
expanding understanding of aging biology to improve the care of and to maintain the indepen-
dence of older adults. His research at the Buck Institute studies the molecular details of how diet 
and fasting regulate the genes and pathways that in turn control mechanisms of aging, focusing 
on the ketone body β-hydroxybutyrate. Dr Newman is a pioneer in understanding the molecular 
signaling activities of ketone bodies, such as in regulating epigenetics and inflammation, and was 
the first to show that a ketogenic diet can extend healthy lifespan and improve memory in ag-
ing mice. His work has been published in Cell Metabolism, Science, Annual Reviews of Nutrition, and 
other journals. Dr Newman is also a geriatrician who cares for hospitalized older adults at UCSF and 
the San Francisco VA Medical Center, focusing on preserving mobility and preventing delirium. He 
completed an MD/Ph.D. at the University of Washington, then residency and fellowship training at 
UCSF. He is an NIA Beeson Scholar.
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Adam Salmon received BS and MS degrees from the University of Nebraska-Lincoln and a Ph.D. in 
physiology from the University of Michigan. Following postdoctoral training at the Barshop Insti-
tute for Longevity and Aging Studies in the University of Texas Health Science Center at San An-
tonio, he progressed through the faculty ranks there and is currently an Associate Professor in the 
Barshop Institute and Department of Molecular Medicine. Throughout his training, he has been im-
mersed in the study of the basic biology of aging. Broadly, his research has addressed the relation-
ship between stress, metabolism, and aging in mammalian models. His research has included cell 
biology, molecular biology, and mammalian physiology in aging across a wide-ranging scope from 
cell culture to mammalian lifespan studies. Moreover, he has utilized research tools encompassing 
rodent, non-traditional mammalian models (i.e. bats, naked mole rats, wild-caught rodent species, 
etc.) and non-human primates. Using this background, his current research focuses towards trans-
lational geroscience of findings from basic biology of aging through pre-clinical application in the 
non-human primate Callithrix jacchus (common marmoset). His contributions to aging research 
have been recognized with Fellow Status by the American Aging Association (AAA), a New Investi-
gator Award from the Society for Free Radical Biology in Medicine and by the American Federation 
for Aging Research.

Jeffrey Smith, Professor of Biochemistry and Molecular Genetics at the University of Virginia School 
of Medicine. Obtained a BS in Marine Biology at Long Island University-Southampton in 1989, and 
then a Ph.D. in Biochemistry at UMDNJ-Robert Wood Johnson Medical School in 1994, where he 
studied the RNase H activity of HIV-1 reverse transcriptase. As a postdoctoral fellow in the lab of 
Jef Boeke at Johns Hopkins University School of Medicine, Dr Smith identified and characterized a 
form of Sir2-dependent transcriptional silencing (heterochromatin) in the rDNA locus of budding 
yeast, Saccharomyces cerevisiae. Dr Smith has been a PI at the University of Virginia since 1999 and 
has continued to investigate the mechanisms of Sir2-dependent rDNA silencing, as well as the reg-
ulation of Sir2 by NAD+-biosynthesis and salvage pathways. His lab currently focuses on identifica-
tion of new cellular functions regulated by Sir2 and other sirtuin protein family members, including 
thiamine biosynthesis, chromosome segregation, and most recently, mating-type switching. The 
work on Sir2 has led to studies on replicative and chronological aging in the budding yeast system, 
with a focus on uncovering mechanisms of lifespan extension by caloric restriction (CR), as typically 
defined by glucose limitation. Dr Smith is a strong advocate for teaching, and recently received the 
Robert J. Kadner Award for Outstanding Graduate Teaching and was inducted into the UVA School 
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of Medicine Academy of Distinguished Educators.

Jessica Tyler pursued her Ph.D. at the Medical Research Council Virology Unit in Glasgow, Scotland. 
In 2000, after completing a post-doctoral fellowship in Epigenetics in the laboratory of Dr James 
Kadonaga at the University of California San Diego, she started an independent laboratory as Assis-
tant Professor in the University of Colorado School of Medicine Department of Biochemistry & Mo-
lecular Genetics. Following her identification of the key chromatin assembly factor Anti-silencing 
Function 1, her laboratory showed that chromatin assembly and disassembly not only accompa-
nies DNA replication, but also occurs during and regulates gene expression, DNA repair, the DNA 
damage response, and aging. Her lab continues to delineate the molecular mechanisms of how 
chromatin assembly and disassembly regulates these key processes and their dysfunction in dis-
ease. Their hypothesis-driven research uses a variety of approaches, combining molecular genet-
ics in budding yeast and flies with tissue culture, genomics, biochemistry, and structural biology. 
Although research is her priority, Dr Tyler is committed to education, directing several graduate 
courses and a graduate program, and winning multiple teaching and mentorship awards. She has 
been particularly involved in facilitating the success women. Dr Tyler’s achievements in research 
and the advancement of women in science were recognized by the AACR-Women in Cancer Char-
lotte Friend memorial lectureship in 2009. She was promoted to full Professor in the same year. As 
a Program Leader in the NCI designated Cancer Center at the University of Colorado, she built and 
led their flagship Program in Molecular Carcinogenesis. Dr Tyler moved in 2010 to the University 
of Texas MD Anderson Cancer Center (Houston), having been recruited as a Cancer Prevention Re-
search Institute of Texas Rising Star. There, she co-directed the Center for Cancer Epigenetics and 
held the Edward Rotan Distinguished Professorship in Cancer Research. In 2015, Dr Tyler moved 
her lab to the Department of Pathology and Laboratory Medicine at Weill Cornell Medicine where 
she runs a joint laboratory with her partner Barry Sleckman. Dr Tyler serves on the editorial board 
of multiple journals and is a Senior Editor of eLIFE.
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