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GenJoven started in ALAG2010 as a platform for young investigators to find networking 

opportunities and information about scientific events. We are for the first time 

coordinating a symposium and we have selected genetics and microorganisms as the main 

topic. Nowadays, it is widely accepted that host-microbe interaction has a huge influence in 

many aspects of the host, including metabolite secretion, gene expression, and immune 

response. For the purpose of this Symposium, we have chosen 3 international speakers 

from different areas of research but with an interesting focus on microbial-host interaction. 

In addition, one of the speakers, Dr. Valenzano, is a member of the EMBO young 

investigators society in Europe. Dr. Valenzano research has focused on the genetic basis of 

aging. Recently, he found a link between gut bacterial colonization and aging, using the 

turquoise killifish as a model organism. His data interestingly shows that older animal 

remain active and live longer if they receive the intestinal bacteria of younger species. 

Thus, suggesting that microorganisms in the gut affect the aging of an organism. Dr. Iraola 

has worked for MetaSUB-Uruguay, a large consortia which aims to map the 

microorganisms present in subways across the world. Specifically, he has recently applied 

metagenomics to uncover antibiotic resistance reservoirs in the coast of Montevideo. 

Finally, Dra. Bezdan will enlighten us with the most recent work on genomics in space 

performed at NASA. 
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Gut bacteria occupy the interface between the organism and the external environment, 

contributing to homeostasis and disease. Yet, the causal role of the gut microbiota during 

host aging is largely unexplored. Using the naturally short-lived African turquoise 

killifish (Nothobranchius furzeri), a naturally short-lived vertebrate, we show that the gut 

microbiota plays a key role in modulating vertebrate life span. Recolonizing the gut of 

middle-age individuals with bacteria from young donors resulted in life span extension and 

delayed behavioral decline. This intervention prevented the decrease in microbial diversity 

associated with host aging and maintained a young-like gut bacterial community, 

characterized by overrepresentation of the key genera Exiguobacterium, Planococcus, 

Propionigenium and Psychrobacter. Metabolomic analysis of intestine, brain, liver, hearth, 
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skeletal muscle, serum and stool indicate that important metabolic pathways are modified 

during killifish aging and that these changes are in part reversed by gut microbiota transfers 

from young donors. Our findings demonstrate that the natural microbial gut community of 

young individuals can causally induce long-lasting beneficial systemic effects that lead to 

life span extension in a vertebrate model. Our work provides a novel set of candidate 

bacterial taxa and metabolites that connect commensal microbial composition and function 

with host systemic aging. 
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Today, more than a half of the human population live in cities, so studying microbial 

dynamics in urban environments is important for public health. Accordingly, the analysis of 

tons of human feces that pass through municipal sewage systems each day could be used to 

gain a broad overview of the gut microbiota of large populations living in urban areas. 

Metagenomics facilitate the characterization of environmental microbial communities with 

unprecedented resolution, as it directly reads microbial DNA avoiding biases introduced by 

culture media and conditions. Here, we applied city-wide metagenomics to study the 

distribution of pathogens and genetic determinants for antibiotic resistance circulating in 

the urban environemnt. Also, by integrating metagenomic data with whole-genome 

sequencing and phenotyping of nosocomial and environmental bacterial isolates, we 

provide a broad overview of pathogen dynamics between the population’s gut microbiota, 

hospital settings and the city environment. 
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With the revolution of next-generation sequencing technologies the field of microbiome 

and metagenomics research continues to expand and transform several fields. The Extreme 

Microbiome Project (XMP) launched in 2014 characterizes the microbial communities of 

extreme sites on Earth. In 2015 we launched the International MetaSUB consortium with 

mailto:giraola@pasteur.edu.uy
mailto:dab2074@med.cornell.edu


more than 200 members in 25 countries. We experiment with new technologies to find 

better solutions for the remote and rapid sequencing of infectious diseases in hospitals, on 

the International Space Station (ISS) and in NASA clean rooms to inform the spacecraft 

assembly engineers and biological scientists of any potential bacterial or human 

contamination. Furthermore, we have been testing a broad range of cutting-edge 

technologies in the NASA Twins study. To better understand the impact of spaceflight on 

the human body and to prepare for future exploration-class missions, a pair of identical 

twin astronauts was monitored before, during, and after a one-year mission; thus resulted to 

be one of the most comprehensive studies ever made on one individual. 
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Cancer is an evolutionary process where somatic mutations interplay with the environment 

allowing for adaptation and drift. The role of the immune system has for long time been 

recognized in cancer, but whether tumors primarily grow by adapting to immune-mediated 

negative selection or by acquisition of immune-escape phenotypes remains an open 

question. In recent years, next generation sequencing technologies have allowed us to 

explore the imprinted signatures of positive and negative selection in the cancer genome. 

Here, we develop a stochastic model of cell growth and the acquisition of nonsynonymous 

and synonymous mutations. We determine the fate of cellular clones based on the 

phenotypes given by driver, passenger, deleterious, immunogenic and escape mutations and 

estimate the levels of selection under different scenarios. Thus, we are able to study the 

extent of immunoediting associated to negative selection of antigen-presenting clones 

versus acquisition of novel immuno-suppressive phenotypes. We applied our model to 

more than 500 CRC tumors from TCGA previously classified as hot or cold using 

pathology-based or RNA-seq based measurements. We compare the extent of immune-

mediated negative selection using dN/dS of clonal versus subclonal neoantigens in 

immune-hot and immune-cold regions and validate the predictions of our model. We 

demonstrate that after immunoediting has reached the final stage (escape), cancer cells are 

no longer under negative selection and their dN/dS values converge towards neutrality. 
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