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00 00O 1.3 MODERN ENVIRONMENTALMICROBIOLOGY In modern environmental microbiology,
pathogens and bioremediation remain fundamental to the field, but in both cases these subject areas have been
greatly enhanced through the application of molecular genetics and biotechnology tools. For example,
development and assessment of new methods of detection and elimination of pathogens in our water and food
supply, as well as the indoor environment we live in today, have become critical to public health with the global
growth in population. Arguably, human and environmental hygiene efforts have had the greatest impact on
reducing human suffering throughout the past century.This is also true today as we see the evolution of new and
more virulent forms of environmentally transmitted pathogens. This has been highlighted by concerns about the
spread of SARS and the potential for the rapid spread of avian bird flu. Vaccine development is often not rapid
enough to guarantee protection and so the environmental microbiologist must be prepared to develop better
methods to reduce or stop the spread of these agents throughout the environment. Continuing outbreaks of
norovirus diarrhea on cruise ships has demonstrated how difficult an environ-mentally spread agent can be to
control. New strategies are needed, such as the development of self-disinfecting surfaces, environmentally friendly
disinfectants, more rapid methods of detecting indicators and pathogens in our environment. In addition,
application of risk assessment to target the need for control where it is most effective and better products for the
consumer are reducing the risk associated with environmentally transmitted infections. The beginning of this
century brought a new task for environmental microbiologists in the area of pathogen detection. The impact of just
a few letters contaminated with anthrax spores demonstrated how rapidly a terrorist could disseminate a highly
virulent pathogen across an entire region of a nation. It also demonstrated how little we know about the transport,
survival, and methods of decontamination of lethal agents that could be used by bioterrorists. National security
now depends on the development of methods for detection of select agents in the environment and models to
assess their fate and control.New challenges have similarly emerged in the area of bioremediation. New chemicals
have been detected in ground and surface waters that serve as our potable water resources. In addition, our ability
to detect chemicals has gotten better and more comprehensive. For these reasons we have discovered
contamination in previously "clean" sources of water. Further, as society grows, we put increasing stress on water
resources. In many parts of the United States, for example, groundwater is currently being used at a faster rate than
it is being recharged. Add to this increasing wasted is charges containing biological and chemical contamination
that enter our water resources, and it becomes clear that environmental microbiologists face large challenges in this
arena. These issues also arise in contaminated soil environments. As the global population increases, land resources
are becoming more valuable and communities are encroaching on contaminated sites, including landfills,mine
railings sites, and agricultural fields with years of pesticide applications. New strategies are needed in this area to
treat sites that contain emerging contaminants, contaminant mixtures, and low levels of contaminants. Applications
of risk assessment to target the need for control where it is most effective, and for community education to reduce
risks associated with living next to contaminated sites, are also becoming more important. A third important area of
environmental microbiology has emerged over the past decade, that of mole culaecology. Molecular ecology as it
relates to environment almicrobiology can be defined as investigating diversity in he environment, and mining and
exploiting that diversity for new natural products and activities. Molecular-based methodologies are now enabling
us to detect, define, and better understand the ecology not only of natural habitats such as soil and water, but also of
anthropologic environments such as households, fomites, or municipal wastes.Powerful molecular-based tools are
becoming available to allow the examination of microbial communities through analys is of microbial DNA and
RNA 0O PCR, gene probes,DNA sequencing, meta genomics[] as well as proteinsC] proteomics(] . Such
technigues now allow us to search for new microbes in extreme environments such as hot springs,caves, deep-sea
thermal vents, and deep subsurface environments. Molecular sequence analysis of community DNA permits a new
appreciation of microbial diversity, and also of how microbial communities function and communicate via
guorum sensing. This new evaluation of the microbial environment is also affording innovative approaches to the
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discovery of high value "green” products that can be use din medicine, agriculture, and industry. Examples include

new antibiotics and other natural products, plant-growth-promoting bacteria to enhance growth of crops, and new
chemicals that can be used as detergents, solvents, surfactants, pesticides, and in food processing.
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