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Abstract:

Marine shrimp populations in their natural habitat are threatened by a variety of pressures including habitat destruction, pollution (i.e. pathogens, heavy metals, PCBs, etc.) and gene pool depletion. To conserve wild shrimp and help develop a sustainable shrimp aquaculture industry, the IMSEGI (http://www.tufts.edu/vet/aquatics/) was initiated with the purpose of yearly monitoring: (1) the structure of the meta-population of wild penaeid shrimp species, (2) the levels of allele diversity and genetic differentiation of selected species, and (3) pollutant load  (pathogens, heavy metals, pesticides and PCBs) in penaeid shrimp populations along their natural range in Asia and Latin America. Using GIS, we study the association between genetic differentiation and pollutant load with ecosystem health status (i.e. condition of mangrove forests and/or intensity of shrimp farming and other agro-industries). A database is being compiled with information on biological and environmental parameters such as shrimp length, weight, sex, prevalence of four viral diseases (IHHNV, TSV, WSSV, YHV), microsatellite allele diversity, water salinity and temperature, status of mangrove forests, economics and social issues, etc. Gene Banks of tissues, nucleic acids, and cDNA libraries are being developed. Genomics tools are being used to test hypotheses on population structure, gene flow, evolutionary and quantitative genetics, genetic epidemiology, and risk assessment. So far, we: (1) have cloned genomic and cDNA libraries from Penaeus vannamei, P. monodon and P. chinensis; (2) have developed genetic markers for population studies; and (3) are examinining microsatellite allele diversity and prevalence of viral diseases  in wild shrimp of the Philippines, Thailand, China, Peru, Ecuador, El Salvador and Mexico. Preliminary results from the Philippines showed a trend for association between ecosystem health status and genetic differentiation. Low IHHNV prevalence is associated with pristine mangrove forests in Philippines. (4) A Shrimp EST database with at least 60,000 ESTs is being developed to investigate the molecular genetic pathways through which animals respond to environmental stressors. Genomic tools such as DNA microarrays and linkage mapping will be used to compare global levels of gene expression, identify genes that respond to known or presumptive environmental cues, identify candidate quantitative trait loci (QTL) for fitness traits, determine segregation of fitness-related alleles, determine how the genetic composition of a population changes in response to selection pressures, and gain insights into the potential effects of transgenic shrimp on wild populations. (5) Levels of heavy metals varied between species and geographic regions. The concentrations of most of the heavy metals tested in wild P. monodon and P. vannamei are generally low and consumption of these shrimp may not represent an immediate risk to public health. Cadmium concentrations, however, exceeded the maximum levels accepted in some countries. Cadmium may affect reproductive, developmental and immune system function of shrimp – a hypothesis that is currently being tested under laboratory conditions in the Grafton campus. As new countries join such as India, Sri Lanka, Bangladesh and the African continent, this initiative will gather additional information across the full natural range of the penaeid species. We invite academic and industry groups as well as governmental and non-govermental organizations to join IMSEGI.
