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Arenaviridae,

Mammarenaviruses, for example lymphocytic choriomeningitis virus [81]
Arteriviruses, for example equine arteritis virus, simian haemorrhagic fever virus [82]

Bomaviridae, for example Borna disease virus [83]
Bunyaviridae
Hantaviruses [27,38,84]
Caliciviridae
Noroviruses, for example Norwalk virus [85]
Coronaviridae, for example mouse hepatitis virus [85]
Endomaviridae and Partiviridae; [87]
Filoviridae,
Ebolaviruses, for example Ebola virus [20,68]
Marburg viruses, for example Marburg virus [38]
Flaviviridae
Hepacivuses, for example hepatitis G virus [22]
Pegivirus, for example GB viruses [20]

Flavivirus, for example West Nile virus [21], Zika [15,67], Japanese encephalitis virus [22], tick borme encephalitis virus [23]

Pestiviruses, for example Bovine viral diarrhosa virus [70,24,25]

Nodaviridae, for example flock house virus of insects [35,26]
Orthomyxoviridae, for example influenza viruses [27,28]
Paramyxoviridae [11]

Morbilliviruses, for example measles virus [92], canine distemper virus [100], feline morbillivirus [101,102]

Respiroviruses, for example parainfluenza virus type 3 [1023]

Rubulaviruses, for example parainfluenza virus type 5 [104], porcine rubulavirus [105]

Picomaviridae
Aphthoviruses, for example foot-and-mouth disease virus [4]

Cardioviruses, for example Theilers murine encephalomyelitis virus [106]

Enteroviruses, for example poliovirus [62], coxsackievirus [31], rhinoviruses [2, 10], swine vesicular disease virus [3]

Pneumoviridae, for example respiratory syncytial virus [107-102]
Reoviridae
Orbivirus, for example bluetongue virus [21-23]
Phytoreovirus, for example rice gall dwarf virus [34]
Rhabdoviridae
Lyssaviruses, for example rabies virus [110,111]
Togaviridae
Alphaviruses, for example Chikungunya virus [112]
Rubiviruses, for example rubella virus [113]
See also arboviruses [13]
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Autaimmune diseases: various viruses [114,115]

Chronic fatigue syndrome: enteroviruses [116]

Exacerbation of chronic obstructive pulmonary disease: Respiratory
syncytial virus [108]

Liver cirrhosis/cancer; hepatitis C virus [117]

Multiple sclerosis: a number of RNA and DNA viruses [118,119]

Paget's bone disease: Measles and other paramyxoviruses [11,120]

Persistent arthralgia: Chikungunya virus [121]

Fost-polio syndrome: poliovirus [122]

Progressive rubella panencephalitis; Rubella [113]

Subacute sclerosis panencephalitis and measles inclusion
encephalitis: measles virus [123]

Olfactory dysfunction; parainfluenza virus type 3 [124]

Otosclerosis: measles virus [125,126]
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Artichoke leaves AT EE PP
. U/gds
Chicory roots YO VY
Aspergillus versicolor . Uleds Abd El Aty et al.
Orange rinds C 15 A
Cryptococcus aureus G7a Wheat bran and rice husk fY.,4 Ulgds Sheng et al.
Geotrichum candidum Leek powder 1Y) Ulgds Canli and Kurbanoglu
Kluyveromyces S120 Wheat bran fraA Ulgds Xiong et al.
. Wheat bran (coarse) Ve£vy Ulgds
Kluyveromyces marxianus ATCC- Selvakumar and Pande
52466 Corn flour Yy,YYv Ulgds Y
) Sugarcane bagasse + cane f2v Ulgds
Kluyveromyces marxianus NRRLY- M et al
7571 azutti et al.
molasses + soybean bran
Kluyveromyces 915&17rX|anus NRRLY- Sugarcane bagasse va. Ulgds Mazutti et al.
Kluyveromyces marxianus NRRLY- Soybean bran and sugarcane frsve Ulgds Mazutti et al.
7571 bagasse
Kluyveromyces marxianus NRRLY- Soybean bran and sugarcane Yo Ulgds Mazutti et al.
7571 bagasse
Kluyveromyces marxianus NRRLY- Sugarcane bagasse and soybean oAs Ulgds Astolfi et al.
757 meal
. U/gds
o . Artichoke leaves CAVWEL YEY
Penicillium brevicompactum Uleds Abd El Aty et al.
Garlic wastes REYN SN
Penicillum rugulosum (MTCC-3487) Copra waste Yva Ulgds Dilipkumar et al.
Pichia guilliermondii Wheat bran and Rice husk Y4y, Ulgds Guo et al.
‘Wheat bran S \YEVA YA Ulgds

Saccharomyces sp.

Orange peel

CVEYY YV Ulgds

Onilude et al.
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® Number of swim steps
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procedure [P] = BFO(Bac
initialize P(Bac
for 1=0 toN,_;do
for k=0 toN, do
for j=0 toN_do

num *
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Apply chemotaxis

Ned’N

(ode) Ol ) wlid Cons 5 s

Nc’Ns’Ped’Sr)

re?

//Elimination-dispersal loop
//Reproduction loop
//Chemotaxis loop

foreach Bacterium in P do

if Fitness(Bacterium) = Fitness(Bac,,)then

Bacy,. «— Bacterium

end if
end foreach

end for //Chemotaxis

P.clecteq ¢ SortByCellFitness(P,S,)

P = Clone (Pselected)

end for

//Reproduction

foreach Bacterium in Population do

if Random() < P, then

Bacterium «— BacteriumAtRandLocation()

end if
end foreach
end for
returnBac,

end procedure

//Elimination-dispersal
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mechanisms dealing with different situations? Do they have the program to survive?
Communicative competences and the use of the semiochemical vocabulary enable bacteria to
develop, organise and coordinate rich social life with a great variety of behavioral patterns;
bacteria experience in which they organise themselves like multicellular organisms. They have
existed almost four billion years of life and still survive; during long evolutionary history have
made enourmus adjustments. Recent researches have shown that bacteria are derived ability of
the edit genome from viruses. In this paper, microbial intelligence and their presence in
microbial communities and illustrates some communication paths between bacteria and viruses
studied. Biotechnological applications of microbial social relationships are determined and the
new strategy revealed against pathogenic bacteria based on these same communicative and
routine interactions between bacteria.

Keywords: Microbial intelligence, Biotechnology, Microorganism, Microbial communities

Ecology and economics for pandemic prevention

Translated by Noraee S., Bahrol Olom H. and Aminzdeh S.
National Institute of Genetic Engineering, and Biotechnology, Tehran, I.R. of Iran

For a century, two new viruses per year have spilled from their natural hosts into humans. The
MERS, SARS, and 2009 HIN1 epidemics, and the HIV and coronavirus disease 2019 (COVID-
19) pandemics, testify to their damage. Zoonotic viruses infect people directly most often when
they handle live primates, bats, and other wildlife (or their meat) or indirectly from farm ani-
mals such as chickens and pigs. The risks are higher than ever. Here, we assess the cost of
monitoring and preventing disease spillover driven by the unprecedented loss and fragmentation
of tropical forests and by the burgeoning wildlife trade. Currently, we invest relatively little
toward preventing deforestation and regulating wildlife trade, despite well-researched plans that
demonstrate a high return on their investment in limiting zoo-noses and conferring many other
benefits.

Key words: pandemic, pandemic ecology, pandemy economics, zoonotic viruses

A study on pollen, the main biological aeroallergen

Masoumeh Habibi, Mohammad Reza Siahpoosh, Fatemeh Nasernakhaei*

Dept. of Plant Production Engineering and Genetics. Facultv of Aariculture, Shahid Chamran University
of Ahvaz, Ahvaz, I.R. of Iran

Pollen grains as biological particles are the main source of airborne allergens and investigating
their allergenicity is so crucial for human health. Pollen grains of trees, weeds and grasses are
promotive the seasonal allergies and cause the allergic rhinitis, allergic conjunctivitis, eczema,
and gastrointestinal reactions and asthma. Recognizing the allergenic plant and allergen factors
in pollen grains and establishing the annual distribution calendar of pollens in any flora is a high
throughput strategy for reducing the allergies in susceptible people to disease. This article
investigates the different factors causing pollen allergenicity and the modality of allergic
diagnosis occurrence.

Key words: Biological allergen, Allergic rhinitis, Pollen grains, flora



An Overview on the Use of Algae as Biofuels and Their Optimization
Khayati N.*, Abedini M.! and Dehnavi S.M.?

! Plant Biology Group, Faculty of Biological Sciences and Technology, Shahid Beheshti University, Tehran, Iran
2 Cellular-Molecular Biology Group, Faculty of Biological Sciences and Technology, Shahid Beheshti University,
Tehran, I.R. of Iran

Limitation of fossil fuel resources along with environmental pollution caused by their
combustion necessiate to search for renewable and clean alternatives. Most attention in biofuel
production has been focused on the use of biomass, agricultural wastes, solid wastes, and
sewage disposal sludge treatment. Today, there are renewable sources to replace fossil fuels
such as plant biofuels. However, in the last decade microalgae cultivation has been introduced
as another alternative to biomass production. The use of algal biomass in terms of water use and
area under cultivation is more effective than crop fuels and reduces cost and reduces greenhouse
gas emissions by replacing fossil fuels. Many species of microalgae, due to their ability to use
abundant organic carbon and inorganic nitrogen and phosphorus, can grow various aquatic
ecosystems such as municipal and industrial wastewater and sewage and waste streams
containing large amounts of organic and inorganic carbon, N, P, and other elements. With
extensive studies and development of new techniques, it is possible to achieve cost-effective
algal biomass production and also prevent the production of plant biofuels due to the high
consumption of freshwater and agricultural lands.

key words: Biofuel, Microalgae, Plant biomass, Wastewater treatment

Mangrove ecosystems in Iran;
current status, threats and management

Ghodrati Shojaei M.}, Naderloo R.2, Delfan N.! and Bolouki Kourandeh M.

! Dept. of Marine Biology, Faculty of Natural Resources and Marine Sciences, Tarbiat Modares
University, Noor, |.R. of Iran
2 School of Biology, College of Science, University of Tehran, I.R. of Iran
®Marine Ecology Group, Division of Marine Environment and Wetlands, Department of Environment,
Tehran, I.R. of Iran

Mangroves occur along the southern coastline of Iran from Mahshahr (Planted) in the Persian
Gulf to the Bahu Kalat in the Gulf of Oman. Only two mangrove species, i.e., Avicennia marina
and Rhizophora mucronata, present in the region where the A. marina is the most common
species accounting for > 97% of the total tree cover. We reviewed the current status of
mangrove forests in Iran, with a focus on their ecological and socio-economic importance as
well as various threats that are posed by human activities.

Key-words: Mangrove, Avicenia marina, Rhizophora mucronata, Threats, Persian Gulf, Gulf of
Oman

Microbial intelligence and applications of biotechnology

Golmohammadi M.J. and Jokar Kashi F.
Dept. of Biotechnology, Faculty of Chemistry, University of Kashan, Kashan, I.R. of Iran

When it comes to intelligence and clever behavior, the first picture comes to mind would be of
advanced creatures like mammals, possibly ranked first are humans. However, do non-advanced
organisms such as microorganisms have clever mind and behavior? Are there strategies and



solving the infertility problems according to its fundamental roles in physical and chemical
support of germ cells during the process of spermatogenesis.

Key words: Sertoli cell, Testis, Spermatogenesis, infertility

The role of quinones as biomarker in evolution of archaea
Mokhtary S., Faridi F. and Baseri M.

Dept of Microbiology, Faculty of New Technology and Agricultural Science,
Shiraz Branch, Islamic Azad University, Shiraz, I.R. of Iran

Quinones are a group of lipids linked to membrane and play as a electron carrier in electron
transport chain of all creatures. The main classes of these compounds are ubiquinones,
menaquinones and plastoquinones. Menaquinones exist in bacteria and archaea. Based on
membrane lipid analysis and polymerase chain reaction, quinones introduce a special taxonomy
profile in microbial biomass of environmental samples. The purpose of this study was the role
of quinones as biomarker in evolution of archaea. Nowadays, oxidative reductive conditions
considered as important factors in occur of quinones in microorganisms. In addition, function of
quinones in electron transport chain associated to compatibility of membrane with
environmental stresses. Therefore, quinones could be considered as biomarker lipids to
investigate microbial interactions. In this regard, menaquinone synthesis existed in archaea and
bacteria ancestors. This idea supported by low reductive potential of menaquione in archaeal
ancestor. Therefore, variety of quinones in Archaea spp. Lead us to obtain more information
concerning to evolution of Archaea. It means variety characters of quinones in Archaea spp.
associated with their strategy for compatible and survival. Therefore, different structures of
quinones in Archaea could give us valuable information concerning to archaeal taxonomy.

Key words: quinones, evolution, electron transport chain

Inulinase: applications, market and industrial production

Golmohammadi M.J.! and Mohammadi panah F.?

! Microbial Biotechnology section, School of Biology, Faculty of Science, University of Tehran, I.R. of Iran
2 Microbial Biotechnology section, School of Biology and Center of Excellence in Phylogeny of Living
Organisms, College of Science, University of Tehran, Tehran, I.R. of Iran

Inulinases are the class of enzymes that are widely used to produce fructose syrup. Due to the
importance of this group enzyme in the production of fructose and high fructose syrup,
developed countries continue to research on in this field. The most important source of inulinase
production is microorganisms. In this article, firstl, the structure, types, and applications of
inulinases are mentioned and then its global market is discussed based on various criteria.
Further, solid-state fermentation is overviewed as a suitable production system for industrial
production of this enzyme and finally, the production and refining stages as well as challenges
in their production are addressed and solutions to overcome these problems are proposed.

Key words: Inulin, Inulinase, Endoinulinase, Exoinulinase, Industrial enzyme, Fructose syrup,
Fermentation, Solid-state fermentation, SSF, Biotechnology



the roles of men in global rate of couple infertility. This study shows that decrease in TFR is
associated with an increase in number of men that produce semen under the World Health
Organization reference values, and considered as infertile men. Comprehensive analyses of
world map on TFR, poverty (percentage of population living on less than $1.25 per day), and
hunger (percentage of population suffering from hunger) show that TFR has highly decreased in
populations inhabiting the area under poverty and hunger; associated with an increase in number
of infertile men. Considering a cross-talk between reproduction and metabolism, the present
study suggests that suffering from hunger is a key determinant to decrease TFR due to
disruption of hormonal regulation of spermatogenesis and sperm maturation in men.

Key words: count of sperm, Nutrition, sperm movement, hormone

~Avreview studv on the effect of various
antioxidant supplements on maintainina and improving the
performance of sperm parameters

Nazari M.

Dept. of Animal Science. Faculty of Agriculture. University of Tabriz. Tabriz, I.R. of Iran

Sperm cryopreservation is more important due to clinical needs, reproductive management,
and fertility maintenance techniques. Despite the success of sperm cryopreservation, this
method usually causes serious and destructive changes in sperm function. Antioxidant
supplements are added to the semen environment during freezing for three reasons. They
have antioxidant properties, they can improve the antioxidant system of fluid and sperm.
and to reduce the destructive effects of ROS produced by cold shock to the semen
environment, they are added during cryopreservation. Therefore, it is necessary to review
the results of recent applications regarding the effect of various antioxidant supplements
used to improve sperm cryopreservation. Therefore, this study was conducted to increase
the understanding of the role of antioxidant supplements in the mechanisms that increase
sperm resistance to oxidative damage.

Keywords: Freezing, Sperm, Oxidative Stress

A review on physiologic and functional features of sertoli cells
Niazi Tabar A.R.}, Azizi H.!, Nazm Bojnordi M.? and Ghasemi H.?

! Faculty of Biotechnology, Amol University of Special Modern Technologies, Amol, I.R. of Iran
2 Dept. of Anatomy & Cell Biology, Immunogenetics Research Center, Mazandaran University of Medical
Sciences, Sari, |.R. of Iran

The testis is the functional reproductive unit in male mammals that express male reproductive
performance with special chemical and physical characteristics. In° mammals, each testis
consists of complex tubules divided morphologically and physiologically into different
functional sections consisting of specialized cells that today are important topics for the recent
research fields. In this paper, we try to discuss the somatic and specialized cells, called Sertoli
cells, from different scientific respects resulting from studies by the present authors and those of
other researchers. These cells are part of the seminiferous cells extended from the basal lamina
to the lumen lining the entire seminiferous tubules like a veil; this morphological form is
definitely associated with their functional and physiological roles. An interesting and notable
point, which is the basis of many researches on these cells, is the non-dividing of Sertoli cells in
their niches. Upon extraction they can be forced to divide in different ways including plating
with lectin (due to their binding affinity to lectin after enzymatic digestion of the testicular
tissue) in special culture media and in vitro conditions. This can promise a bright future in



Investigating the effects of COVID-19 virus outbreak on the world
fisheries and aquaculture industry and providing supportive policies
by governments and international organizations

Radkhah A.R.

Dept. of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran

Fisheries and aquaculture provide food for hundreds of millions of people around the world and the
livelihoods of more than 10% of the world's population. Examination of reports from international
organizations and various countries shows that various aspects of the fisheries and aquaculture industry
are strongly affected by the COVID-19 epidemic, so that jobs, incomes and human food security are at
risk. In order to immediately address the economic and social problems that this crisis has created in the
fisheries and aquaculture sector, it is necessary to adopt management strategies and policies by fisheries
and government managers. With this in mind, this paper aims to provide up-to-date information on the
effects of the COVID-19 virus outbreak on the world fisheries and aquaculture industry and to provide
supportive policies by governments and international organizations. Reports indicate that the prevalence
of COVID-19 has directly affected the food supply chains in various countries, which is very important.
In addition, declining sales of fishery products, lack of access to raw materials (such as eggs and aquatic
feed), layoffs of workers, declining incomes of farmers and lack of funding by some organizations were
identified as major problems in the fisheries industry. In addition, declining sales of fishery products, lack
of access to raw materials (such as preparing eggs and aquatic feed), layoffs, declining farmers' incomes,
and non-allocation of funds by some institutions were identified as major problems in the fisheries
industry. At the end of this paper, the necessary policies to support the fisheries and aquaculture sector are
presented. We hope that this information can be used by experts, managers and fisheries policy makers of
ghg country in order to remove barriers to production and progress in the rich fisheries and aquatic
industry.

Key words: Coronavirus, Aquaculture, Fishing industry, Market, Supportive policies

Coronavirus Acute Respiratory Infectious Syndrome
Causes The First Disease X

Translated by: Sadeghi M.

Dept. of Cellular and Molecular Biology, Semnan University, Semnan, I.R. of Iran

Disease X is a placeholder name that was developed by the World Health Organization in 2018 which
includes an unknown pathogen that could cause a future epidemic or pandemic. Regarding the new
pandemic caused by the new coronavirus, as a new and unknown pathogen, there does appear the new
corgnavlirus is the first disease X which has been warned by World Health Organization before its
outbreak.

Key words: Disease X, Syndrome, Coronavirus

Reproduction and infertility in men:
A relationship between poverty and total fertility rate

Alavi S.M.H.

School of Biology, College of Science, University of Tehran, Enghelab Avenue, Tehran, I.R. of Iran.

Reproduction is the biological process by which a new individual organism is produced from
their parents (sexual method) or parent (asexual method), and is essential for the survival of
species. Nowadays, global trends in total fertility rate (TFR) show 2-fold decrease compared to
1950-1955. The average number of children per woman over her reproductive life subject for
ages 15-49 was estimated to be 4.96 in 1950-1955 and 2.52 in 2010-2015. The present paper
reviews hormonal regulation of spermatogenesis and sperm maturation in men, and investigates



Viruses exploit the tissue physiology of the host to spread in vivo
Translated by: Parvaneh Tafreshi A. and Ahmadzadeh Darinsoo M.

National Institute of Genetic Engineering, and Biotechnology, Tehran, I.R. of Iran

Viruses are pathogens that strictly depend on their host for propagation. Over years of co-evolution
viruses have become experts in exploiting the host cell biology and physiology to ensure efficient
replication and spread. Here, we will first summarize the concepts that have emerged from in vitro cell
culture studies to understand virus spread. We will then review the results from studies in living animals
that reveal how viruses exploit the natural flow of body fluids, specific tissue architecture, and patterns of
cell circulation and migration to spread within the host. Understanding tissue physiology will be critical
for the design of antiviral strategies that prevent virus dissemination.

Key words: co-evolution, viral spread, cell to cell transfer, viral synapsis

Defective viral genomes _
are key drivers of the virus—-host interaction

Translated by: Hasanzadeh V.

School of Biology, Faculty of Science, University of Tehran, I.R. of Iran

Viruses survive often harsh host environments, yet we know little about the strategies they
utilize to adapt and subsist given their limited genomic resources. We are beginning to
appreciate the surprising versatility of viral genomes and how replicationcompetent and -
defective virus variants can provide means for adaptation, immune escape and virus
perpetuation. This Review summarizes current knowledge of the types of defective viral
genomes generated during the replication of RNA viruses and the functions that they carry out.
We highlight the universality and diversity of defective viral genomes during infections and
discuss their predicted role in maintaining a fit virus population, their impact on human and
animal health, and their potential to be harnessed as antiviral tools.

Key words: sub-viral particles, virus-host defective, viral genomes, interactions hypermutations

Within host RNA virus persistence:
mechanisms and consequences

Translated by: Hasanzadeh V.

School of Biology, Faculty of Science, University of Tehran, I.R. of Iran

In a prototypical response to an acute viral infection it would be expected that the adaptive
immune response would eliminate all virally infected cells within a few weeks of infection.
However many (non-retrovirus) RNA viruses can establish ‘within host’ persistent infections
that occasionally lead to chronic or reactivated disease. Despite the importance of ‘within host’
persistent RNA virus infections, much has still to be learnt about the molecular mechanisms by
which RNA viruses establish persistent infections, why innate and adaptive immune responses
fail to rapidly clear these infections, and the epidemiological and potential disease consequences
of such infections.

Key words: RNA-viruses, persistent viral infection, immunocompromised host
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Social determinants of health
and survival in humans and other animals

Translated by: Esmaili Rineh S.

Dept. of Biology, Faculty of Sciences, University of Razi, Kermanghah, I.R. of Iran

The social environment shapes human health, producing strong relationships between social factors,
disease risk, and survival. The strength of these links has drawn attention from researchers in both the
social and natural sciences, who share common interests in the biological processes that link the social
environment to disease outcomes and mortality risk. Social scientists are motivated by an interest in
contributing to policy that improves human health. Evolutionary biologists are interested in the origins of
sociality and the determinants of Darwinian fitness. These research agendas have now converged to
demonstrate strong parallels between the consequences of social adversity in human populations and in
other social mammals, at least for the social processes that are most analogous between species. At the
same time, recent studies in experimental animal models confirm that socially induced stress is, by itself,
sufficient to negatively affect health and shorten life span. These findings suggest that some aspects of the
social determinants of health—especially those that can be modeled through studies of direct social
interaction in nonhuman animals— have deep evolutionary roots. They also present new opportunities for
studying the emergence of social disparities in health and mortality risk.

The relationship between the social environment and mortality risk has been known in humans for some
time, but studies in other social mammals have only recently been able to test for the same general
phenomenon. These studies reveal that measures of social integration, social support, and, to a lesser
extent, social status independently predict life span in at least four different mammalian orders. Despite key
differences in the factors that structure the social environment in humans and other animals, the effect sizes
that relate social status and social integration to natural life span in other mammals align with those
estimated for social environmental effects in humans. Also like humans, multiple distinct measures of
social integration have predictive value, and in the taxa examined thus far, social adversity in early life is
particularly tightly linked to later-life survival. Animal models have also been key to advancing our
understanding of the causal links between social processes and health. Studies in laboratory animals
indicate that socially induced stress has direct effects on immune function, disease susceptibility, and life
span. Animal models have revealed pervasive changes in the response to social adversity that are
detectable at the molecular level. Recent work a. in mice has also shown that socially induced stress
shortens natural life spans owing to multiple causes, including atherosclerosis. This result echoes those in
humans, in which social adversity predicts increased mortality risk from almost all major causes of death.

Although not all facets of the social determinants of health in humans can be effectively modeled in other
social mammals, the strong evidence that some of these determinants are shared argues that comparative
studies should play a frontline role in the effort to understand them. Expanding the set of species studied in
nature, as well as the range of human populations in which the social environment is well characterized,
should be a priority. Such studies have high potential to shed light on the pathways that connect social
experience to life course outcomes as well as the evolutionary logic that accounts for these effects. Studies
that draw on the power and tools afforded by laboratory model organisms are also crucial because of their
potential for identifying causal links. Important research directions include understanding the predictors of
interindividual and intersocietal differences in response to social adversity, testing the efficacy of potential
interventions, and extending research on the physiological signatures of social gradients to the brain and
other tissues. Path-breaking studies in this area will not only integrate results from different disciplines but
also involve cross-disciplinary efforts that begin at study conception and design.

Key words: human health, social determinants, Darwinian fitness, social adversity, mortality risk
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