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!e mission of the IBSA Foundation is to promote a science culture and to 
serve as a meeting point between the scienti"c world and the general public. 
In order to achieve this goal, IBSA Foundation focuses on a range of activities, 
the most important of which is the organization of international Forums: these 
are one-day meetings that cover di#erent and evolving aspects of new frontiers 
of life-science-related subject areas and bring a global network of scientists to-
gether to discuss the latest pre-publication research in their "elds.
IBSA Forums — always organized in collaboration with the academic world, 
institutions, and leading research centers — represent a chance for speakers to 
compare and contrast ideas, as well as to exchange information and ideas on 
forward-looking topics and new developments in scienti"c research. 
!ey also represent an opportunity for students, experts, and all participants 
to discuss issues, share insights and learn: a process of exchange that provides 
valuable input for further research and drives advancements in knowledge.
In each Forum prominent experts from the international scienti"c community 
focus on a signi"cant topic in the "eld of biology or medicine that has a great 
impact on people’s health and quality of life, describing state-of-art and future 
challenges.

Presentation

Silvia Misiti

Head of IBSA Foundation for Scientific Research
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!e 2018 IBSA Foundation Forum: “!e new nutrition era: from molecular 
basis to human health” will gather "eld leaders to discuss advances in our mo-
lecular understanding of chronic diseases and aging, and their relation to hu-
man nutrition.
!e quantity, quality and frequency of foods we consume is the most powerful 
environmental factor that would a#ect the health status and life expectancy of 
us all.
!e body of scienti"c literature that distinguishes this observation includes 
epidemiological studies, in which we observe associations between food hab-
its and the onset of diseases, nutritional intervention studies assessing the ef-
fects of food consumption on markers of disease risk and "nally, to analyse the 
mechanisms of the e#ects observed, studies in animal and cellular models. 
In addition nutrigenomics, the most cutting edge nutritional science that stud-
ies the e#ects of food on gene expression tell us that this process is constantly 
being modi"ed during the transcripts in response to nutrient exposures, indi-
cating that nutrition is the most lasting, persistent and variable environmental 
factor that probably contributed to shaping of the “behaviour” of the human 
genome.  
!is meeting aims to integrate existing knowledge on molecular mechanisms 
of metabolism and chronic diseases with emerging knowledge on the in%uence 
of hormones, nutrients and microbial %ora that impact systemic metabolism. 

Introduction

Lucilla Titta

Coordinator SmartFood project at Department of Exp-Oncology of IEO 
(European Institute of Oncology)
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It will be also largely discuss the growing awareness from intervention and epi-
demiological studies about the role of nutritional exposures in metabolic path-
ways and other biological networks, with lifelong implications in the state of 
health. 
!e interaction of nutrition with metabolism and human health is a rapidly 
evolving area of research with many essential outstanding issues and opportu-
nities to translate basic science discoveries to clinical and public health appli-
cations. 
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Research on aging and, more speci"cally, on the molecular mechanisms gov-
erning lifespan duration is relatively new. Yet, it has made extraordinary pro-
gress over the past 30 years.
!e "rst breakthrough that paved the way for a new era in aging research came 
with the discovery of the existence of genes whose inactivation determines an 
increase in the maximum lifespan of an individual. !ese genes (few dozen 
in all) were discovered in both invertebrates (Drosophila and C. elegans) and 
mammals. Since their absence determines the prolongation of life, these genes 
are called aging genes (genes, that is, whose activity accelerates aging).   
!e study of their physiological function has allowed their classi"cation in 
three groups: 
1. genes that enhance the activities of insulin, a hormone that regulates cell 
metabolism; 
2. genes that increase the accumulation of oxidative stress in the tissue; 
3. genes that regulate the elongation of chromosome ends, and, thus, prolifera-
tive potential in stem cells. 
!e existence of aging genes is not easy to reconcile in evolutionary terms, as it is 
not immediately clear how genes that do not increase "tness can be selected.
A second major step forward was due to the discovery of the existence of genes 
whose activities prolong life (longevity genes). In particular, it is thanks to 

Nutrition, longevity 
and genes

Pier Giuseppe Pelicci

European Institute of Oncology (IEO), Milan, Italy
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these genes if organisms are able to prolong life when subjected to calorie re-
stricted diets (caloric restriction e#ect). Although detailed investigations have 
just begun, these genes too appear functionally connected to the regulation of 
cell metabolism.
Recent studies suggest that aging genes, longevity genes and caloric restriction 
all act on the same animal function: the capacity of an organism to adapt to the 
environment under conditions of nutrient deprivation. Undoubtedly, one of 
the big evolutionary challenges was represented by the alternation of cycles of 
food availability.
Finally, a third step forward came with the discovery that life extension by 
manipulation of aging genes or caloric restriction associates with a greater re-
sistance to the incidence and the severity typical of aging-associated diseases 
(such as cancer or cardiovascular diseases). Although intuitively obvious, this 
suggests that the mechanisms behind the process of aging and aging-associated 
diseases overlap (for example, oxidative stress, insulin resistance, etc.). Applica-
tively, therefore, the study of the molecular mechanisms associated with aging 
can provide new molecular targets for the design of drugs against aging-asso-
ciated diseases. 
!is possibility is quickly becoming very concrete. Indeed, there are at least two 
examples where the treatment of mice with drugs directed against the products 
of aging or longevity genes, respectively, has had an e#ect on lifespan or on 
some aspects of the aging-associated diseases. 
All these data, while preliminary, tell us that the study of the mechanisms regu-
lating the duration of life may have a signi"cant impact on aging, healthy aging 
or aging-associated diseases. It is likely that this knowledge will have a further 
acceleration in the near future from studies of environmental modi"cations, in 
particular of diet, on chromatin (the complex of DNA and proteins around it).



15

Aging is an intrinsic feature of life and the major driving force behind most 
chronic diseases. !e manipulation of aging to extend lifespan has intrigued 
scientists and created deep controversies in all "elds of research. 
Recent evidence is shaping a picture that there are multiple strategies to pro-
long health and survival in laboratory animals. Our understanding on dietary 
interventions, calorie restriction (CR), and its mimetics have provided novel 
targets to further our understanding of the underlying mechanisms of aging. 
!e calorie restriction paradigm has provided one of the most widely used and 
most useful tools for investigating mechanisms of aging and longevity. By far, 
rodent models have been employed most o&en in these endeavors. Over dec-
ades of investigation, claims have been made that the paradigm produces the 
most robust demonstration that aging is malleable. 
I will be discussing results on emerging data that questions that the universality 
of the response to CR and novel strategies to its potential translation to the 
clinic.

Dietary interventions for healthy 
aging: where are we heading?

Rafael de Cabo

Translational Gerontology Branch, National Institute on Aging (NIA), 
Baltimore, USA 
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Time-restricted feeding (TRF; 8-12 h food access in the active phase) without 
changing nutrient quantity or quantity improves daily oscillations in metabolic 
pathways and aligns them appropriately to the period of fasting or feeding. 
Subjecting rodents to TRF prevents excessive weight gain, adiposity, glucose 
intolerance, systemic in%ammation, hepatosteatosis and hypercholesterolemia 
independent of diet type. Rodents on TRF also show increased endurance, mo-
tor coordination, and brown fat function. When high fat diet induced obese 
mice or mice with genetic predisposition to obesity are subjected to TRF, they 
also experience similar therapeutic bene"ts.  TRF does not alter the major gut 
microbiome composition, yet it modulates gut metabolism of carbohydrates 
and bile acids. 
Unbiased assessment of the temporal changes in transcriptome, metabolome 
and gut microbiome revealed TRF exerts pleiotropic e#ect on metabolism in 
multiple tissue types in both rodents and insects. 
To test the translational potential of TRF in humans, we have begun to mon-
itor daily eating pattern using a novel unbiased, evidence-based, and scalable 
method. Preliminary data shows erratic eating pattern with extended period of 
frequent caloric intake events that potentially maintains a post-prandial met-
abolic state in humans in widespread. Time-restricted feeding without overt 
attempt to alter nutrition quality or quantity might be a potential new lifestyle 
intervention to improve human health. 

Circadian rhythms,  
time-restricted feeding,  
and healthy aging

Satchidananda Panda
Salk Institute for Biological Studies, La Jolla, California, USA
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Do pro-longevity plant bioactives mediate angiosperm-animal coevolution?
Angiosperms evolved di#erent phenotypes to attract animals reverting the typ-
ical anti-herbivores defensive strategies. !ese phenotypes include the accumu-
lation of bioactive compounds with minimal nutritive value in edible parts of 
%owers and fruits that however impact on the ecological niche of the animal. 
For instance, in the %oral nectar the alkaloid ca#eine favours memory of re-
ward of pollinators (Wright GA et al. Science. 2013. 339:1202-4), in the pol-
len consumed by honey bees coumaric acid improves stress resistance (Mao 
W et al. Proc Natl Acad Sci U S A. 2013. 110:8842-6), in the elaiosomes of 
some diaspores speci"c fatty acids induce myrmecochory by cheating reward 
signalling to the ant (Turner KM & Frederickson ME. PLoS One. 2013. 
8:e71871). 
A number of secondary metabolites present in %ower or nectar or in fruits, 
such as the %avonol "setin, the %avone apigenin, the %avanone naringenin, the 
anthocyanidin cyanidin, the stilbenoid resveratrol protect from aging-associat-
ed diseases, retard aging and prolong lifespan in animal models. Studies on the 
mechanism of actions of these compounds revealed they target in animal cells 
conserved molecular pathways including insulin/IGF1, AMPK/TOR, sirtu-
ins axes involved in "tness and longevity. 
Whether animal longevity is an important trait in the plant-animal coevolu-
tion is unclear. In particular, whether plant bioactive compounds that would 

New insight 
in nutrigenomics 

Marco Giorgio1, Daniela Morale2

1 European Institute of Oncology (IEO), Milan, Italy
2 University of Milan, Italy
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prevent aging diseases and increase longevity in animals are present in food by 
chance or on purpose to mediate angiosperms-animal mutualism is di'cult to 
demonstrate empirically.
Coevolution trajectory can be inferred by modeling stochastic evolution.
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Accumulating evidence supports a causal role for the human gut microbiome 
in obesity, diabetes, metabolic disorders, cardiovascular disease, and numerous 
other conditions, including cancer. Here, I will present our research on the role 
of the human microbiome in health and disease, aimed at developing person-
alized medicine approaches that combine human genetics, microbiome, and 
nutrition.
In one project, we set out to understand personal variation in the glycemic re-
sponse to food, tackling the subject of personalization of human nutrition, a 
poorly studied topic that is critical for human health and to billions of peo-
ple predisposed to, or su#ering from, obesity, T2D and related co-morbidities. 
We assembled a 1,000 person cohort and measured blood glucose response to 
> 50,000 meals, lifestyle, medical and food frequency questionnaires, blood 
tests, genetics, and gut microbiome. We showed that blood glucose responses 
to meals greatly vary between people even when consuming identical foods; 
devised the "rst algorithm for accurately predicting personalized glucose re-
sponses to food based on clinical and microbiome data; and showed that per-
sonalized diets based on our algorithm successfully balanced blood glucose 
levels in prediabetic individuals. !ese results suggest that personalized diets 
may successfully modify elevated postprandial blood glucose and its metabolic 
consequences.
I will also present our studies of the mechanisms driving recurrent post-dieting 
obesity in which we identi"ed an intestinal microbiome signature that persists 

Personalized medicine using 
gut microbiome and clinical data

Eran Segal 

Weizmann Institute of Science, Rehovot, Israel
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a&er successful dieting of obese mice. !is microbiome signature contributes 
to faster weight regain and metabolic aberrations upon re-exposure to obesi-
ty-promoting conditions and transmits the accelerated weight regain pheno-
type upon inter-animal transfer. !ese results thus highlight a possible micro-
biome contribution to accelerated post-dieting weight regain, and suggest that 
microbiome-targeting approaches may help to diagnose and treat this common 
disorder.
Finally, we studied the relative contribution of host genetics and environmental 
factors in shaping human gut microbiome composition. To this end, we exam-
ined genotype and microbiome data in over 1,000 healthy individuals from 
several distinct ancestral origins who share a relatively common environment, 
and demonstrated that the gut microbiome is not signi"cantly associated with 
genetic ancestry. In contrast, we "nd signi"cant similarities in the microbiome 
composition of genetically unrelated individuals who share a household, and 
show that over 20% of the gut microbiome variance can be explained via en-
vironmental factors related to diet, drugs and anthropometric measurements. 
We de"ne the term biome-explainability as the variance of a host phenotype 
explained by the microbiome a&er accounting for the contribution of human 
genetics. Consistent with our "nding that microbiome and host genetics are 
largely independent, we "nd signi"cant biome-explainability levels of 24-36% 
for several human traits and disease risk factors. We also successfully replicated 
our results in an independent Dutch cohort. 
Overall, our results suggest that human microbiome composition is dominated 
by environmental factors rather than by host genetics.



25

Promoting a healthy diet is one of the most e#ective strategies for cardiovascu-
lar disease (CVD) and diabetes prevention. 
!e Mediterranean Diet (MedDiet) is one of the most well-studied dietary 
patterns with demonstrated cardiometabolic bene"ts. 
!e PREvencion con DIeta MEDiterranea (PREDIMED) study was the "rst 
randomized primary prevention trial to show a protective e#ect of the Med-
Diet on CVD. Moreover, this study has also shown the protective e#ect of the 
MedDiet against other chronic diseases including type-2 diabetes (T2D), atri-
al "brillation, peripheral artery disease and heart failure. A bene"cial e#ect of 
a MedDiet would be predicted based on its ability to improve lipid levels and 
anti-in%ammatory and antioxidant properties. Currently, the identi"cation 
of metabolite pro"les associated with cardiometabolic diseases is a subject of 
growing interest. Metabolite pro"ling techniques (metabolomics) are a tool for 
measuring the full pro"le of small-molecule metabolites that provides a com-
prehensive picture of an individual’s metabolic status. 
We are currently conducting several projects to identify metabolomic signa-
tures of the risk of CVD and diabetes and to investigate whether the dietary in-
terventions in the PREDIMED trial modify the associations between plasma 
metabolites and the risk of these cardiometabolic diseases. 
Up to know, we have assessed the association between plasma concentrations 
of metabolites and the risk of CVD and T2D in a subpopulation of the PRED-

Nutrition, metabolomics 
and cardiometabolic diseases: 
the PREDIMED experience

Miguel Ruiz-Canela

University of Navarra, Pamplona, Spain
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IMED study. We have found signi"cant associations between incident CVD 
and plasma concentrations of several metabolite pro"les including branched-
chain amino acids, acylcarnitines, glutamine/glutamate, ceramides, other lipid 
species, and metabolites from the choline and tryptophan-kynurenine path-
ways. We have also shown that a MedDiet may o#set the increased risk of CVD 
associated with high baseline concentrations of some of these metabolites (see 
"gure). 

!e study of metabolite pro"les re%ect several pathophysiological processes re-
lated to in%ammation, oxidative stress, and endothelial dysfunction. Moreover, 
it may contribute to new knowledge about mechanisms underlying diet and 
CVD and new statistical methods for analyzing nutritional metabolomics data.

MedDiet

MedDiet
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Evidence of the relation between dietary factors and human health o&en pro-
vided consistent results but comprehensive evaluation are still lacking. Prelimi-
nary results from our work aimed to evaluate the level of evidence of the associ-
ation between individual foods and dietary patterns and disease risk. 
!e most consistent "ndings have been found for meat, fruit and vegetable 
intake and risk of cardio-metabolic diseases (including stroke and type 2 dia-
betes), and some cancers (including lung, colorectal, and breast cancer); dairy 
intake and decreased risk of cardiovascular diseases, hypertension, and some 
cancers (including colorectal and breast cancer); and "sh intake and decreased 
risk of cardiovascular mortality, depression and some cancers (including rectal 
and liver cancer). 
Regarding dietary patterns and cancer risk, the most convincing evidence sup-
ported an association between healthy dietary patterns and decreased risk of 
colon and breast cancer, especially in postmenopausal, hormone receptor-neg-
ative women, and an association between unhealthy dietary patterns and in-
creased risk of colon cancer. 
Nonetheless, potential e#ect modi"ers have been studied to further evaluate 
the strength of evidence. Speci"cally, unhealthy dietary patterns have been 
found to be associated with higher BMI, while healthy patterns were associated 
with higher education, physical activity, and less smoking. 

Evidence based nutrition 
perspectives and challenges

Giuseppe Grosso

Integrated Cancer Registry, Catania, Italy;  Need for Nutrition 
Education/Innovation Programme (NNEdPro), Cambridge, 
United Kingdom
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Moreover, we reported that BMI, educational, and smoking status are associ-
ated in a linear manner with level of meat, fruit and vegetable consumption in 
existing cohorts. !us, the role of potential e#ect modi"ers has to be further 
investigated.
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An increasing body of evidence from experimental research points to the ben-
e"cial preventive and therapeutic e#ects of fasting and caloric restriction for 
the main chronic diseases, e.g. cardiovascular, in%ammatory, neurodegener-
ative and metabolic diseases. More recently, fasting regimens have been also 
proposed as a promising preventive measure or add-on treatment in oncology. 
According to surveys about 4  million people practice periodic fasting in Ger-
many regularly for preventive purpose. Within the concept of clinical Integra-
tive Medicine, fasting has a longstanding tradition in Central Europe with spe-
cialized fasting clinics and specialized fasting wards in hospitals. 
Evidence from clinical studies is increasing but still preliminary in the major in-
dications. Four clinical studies and a systematic review underline the bene"t of 
periodic fasting in the treatment of rheumatoid arthritis. Several larger uncon-
trolled studies and some smaller randomized studies indicate the e#ectiveness 
of periodic fasting in hypertension and diabetes type-2. 
Furthermore, we and others found a mood-enhancing, antidepressive and 
generally pain-relieving e#ect of fasting. More recently two small randomized 
pilot trials and a currently "nished own small randomized trial point to a ben-
e"cial e#ect of fasting during chemotherapy with reduction of adverse e#ects 
and increase of quality of life. Fasting-mimicking diets (FMDs) have shown 
e#ectiveness in "rst randomized trials for cardiovascular and metabolic risk re-
duction in healthy subjects and for improvement of quality of life in patients 

Fasting is the new 
nutrition therapy?

Andreas Michalsen 

Internal and Integrative Medicine, Charité University Medical Center, 
Berlin, Germany 
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with multiple sclerosis. Concomitantly, "rst randomized trials have evaluated 
di#erent concepts of intermittent fasting and time-restricted eating and have 
more or less consistently indicated bene"cial e#ects on chronic disease and risk 
pro"les.
In our own experience of > 20.000 patients that performed periodic fasting, 
the intervention appears safe and generally feasible. However, interactions with 
medications may occur and there are some de"ned contraindications to fasting. 
In the presentation protocols and "rst data from ongoing larger clinical trials and 
observational studies on periodic and intermittent fasting will be presented. 
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