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SUMMARY
The National Research Council’s Board on Life Sciences (BLS) and Board of Research Data and Information (BRDI) propose to jointly conduct a consensus study to investigate appropriate utilization of newly emerging scientific methods and technologies for DNA identification of animal and plant species. Application of such technologies could produce improved protection of human health through greater food safety, improved environmental protection through reducing pest introductions and counteracting trade in endangered species,   and increasing compliance with applicable U.S. laws and regulations by reducing the fraudulent labeling of seafood and other food items in markets and restaurants.
STATEMENT OF TASK
An ad hoc committee of experts appointed by the National Research Council (NRC) will conduct the proposed study according the following Statement of Task (SOT):
1. Investigate new scientific methods and technologies based on DNA identification of animals and plants that would increase accuracy, reduce mislabeling, and simplify identification processes and procedures;
2.  Develop possible options for DNA identification and other technologies  that would  reduce the time for accurate identification to reach scientific and enforcement decisions;
3. Determine the current legal jurisdictions of appropriate federal agencies and investigate the potential for using DNA identification technologies to achieve greater compliance with applicable U.S. laws and regulations; and
4. Evaluate the economics of current identification methods.

5. Investigate the potential for using DNA identification technologies to reduce costs of regulatory enforcement and of damages from introduced diseases, invasive pests, and other socioeconomic impacts.

The committee will produce a consensus report with findings and possible recommendations, taking into consideration the various stakeholder groups interested in the benefits listed above. 

The study will be performed in 18 months and the resulting report will be published in accordance with NRC procedures. 
INTELLECTUAL MERIT OF THE PROPOSED ACTIVITY
Due to increasing global trade, U. S. citizens are increasingly exposed to animal and plant products imported from countries that may not have stringent disease control regimes and labeling regulations. Accurate identification of and timely protective enforcement against contamination caused by harmful viruses and bacteria in imported animals, plants, and their derivative products could, therefore, improve the safety of imported products and reduce exposure of humans, animals and plants to harmful viruses and bacteria. Another important challenge is to prevent substitution of products derived from endangered animal and plant species in place of legally traded animal and plant products. Finally, enforcement of regulations on food for sale in markets and restaurants could be greatly facilitated by cheaper and faster ways to determine that fish and other products are accurately labeled.
The use of DNA sequencing in its many forms provides a variety of new ways to achieve timely and accurate identification of microbes, animals and plants and their derivative products. Such technologies, if more widely adopted, could also provide simplified and less costly methods for enforcement decisions.  

BACKGROUND
Historically identification of animal and plant species has been performed by taxonomists and systematic biologists who have the expertise to evaluate their morphological characteristics.  These experts are rarely available at points of origin from which the animals, plants and their products are shipped to the United States and may not be present or able to deal with the sheer volume of imported goods at points of entry into the United States. Therefore there is a need to develop more automated scientific methods and techniques that can be used effectively by technicians with minimal but adequate field training instead of highly trained and experienced taxonomists. 
DNA identification of animal and plant species offers a promising solution.  There are a variety of molecular identification techniques used for animal and plant species, such as DNA barcoding, whole genome sequencing, polymerase chain reaction, and proteomics. Although these and other techniques have been proven for many research applications, there is still a need for rapid and accurate identification technology that can be readily used by government officials, such as customs agents and agricultural inspectors. 
There are a number of federal Agencies, such as the Departments of Agriculture, Interior, Commerce, Health and Human Services, and Homeland Security, having jurisdiction and authority for inspections of imports that may introduce foreign microbes, insects, and other organisms that could be harmful to the health of the United States’ people, livestock, agricultural crops, and natural ecosystems. These agencies rely on various inspection and monitoring techniques and have differing enforcement regimes. It is possible that operational efficiencies and cost benefits could be achieved by adopting standardized DNA-based identification methods and procedures with shared management of the data collected by individual agencies on a real-time basis. The enforcement arms of these agencies might also benefit from adoption of uniform DNA-based evidentiary support mechanisms, common enforcement techniques, and consistent judicial processes.
   PLANNED ACTIVITIES
An ad hoc study committee composed of approximately 12 members will be appointed by the Chairman of the NRC to conduct the study and to write the report. The areas of expertise required for the committee will include: molecular biology, taxonomy, systematic biology, veterinary medicine, agronomy, scientific data management, computer science, economics, law, federal government policy making, food regulation, and agricultural regulation. The factors to be considered in the composition of the committee in addition to the relevant areas of expertise include geographic distribution, age, and underrepresented groups and minorities. Nominations to the committee will be sought from a number of sources. Nominees will include individuals with the range of expertise and perspectives on the issues to be included in the study.
The committee will hold four meetings, including a 2-day public workshop, to bring together various stakeholder perspectives, and exchange ideas by experts on relevant areas. The study process will include extensive coordination with the relevant units at the National Academies, and with several collaborating external organizations. 
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