 “New” microorganisms -- Regulations for GMOs under EPA’s OPPT

 Defining “new” microorganisms—EPA defines “new microorganisms” as microorganisms formed by combining genetic material from organisms classified in different genera, i.e., intergeneric. EPA believes these microorganisms have a higher potential for exhibiting a new trait or combinations of traits, making them less likely to occur through natural processes in nature. 

Classifying—EPA decided that a standard based on taxonomy was an appropriate method for defining a “new microorganism”. Taxonomy is a system of orderly classification of organisms according to their presumed natural relatedness. Organisms that are more closely related are more likely to have the same traits than are microorganisms that are more distantly related. EPA also decided that genus was the appropriate taxon within the taxonomic system established by Whittaker (cited in Atlas and Bartha (1987)(Ref. 24)) to describe a “new microorganism” because a combining event involving the genetic material of organisms classified in different genera presents a sufficiently high potential of the resulting microorganism exhibiting a new trait or new combinations of traits. Since the organisms contributing genetic material to intergeneric microorganisms are, in general, more distantly related than the microorganisms contributing genetic material to intrageneric microorganisms, intergeneric microorganisms have a higher potential of exhibiting a new trait or new combinations of traits. In addition, EPA has determined that intergeneric microorganisms, since they are more likely to exhibit “new traits”, are not as likely to be found occurring naturally and thus can be seen as the product of a substantial degree of human intervention. In addition, microbial taxonomy is a relatively clear and objective criterion for determining the scope of oversight.
(above info came directly from an EPA publication that was in response to comments submitted by the public -- http://www.epa.gov/biotech_rule/pdf/c006.pdf)  
Steps to commercialization and field testing:

MCANs:  an MCAN notification is required to manufacture, import, or process a living intergeneric microorganism for commercial purposes.  MCANs must be filed at least 90 days prior to a microorganism’s commercial manufacture, import, or processing.  Currently, the EPA has not developed a MCAN form, although they are considering doing so after they gain additional experience with intergeneric microorganisms.  Below is a brief outline of the information the EPA requires in a MCAN notification:

1. Description of the recipient and new microorganism subject to TSCA .  Must include classification, nomenclature, and identification (the latter is the most significant).  It is up to the submitter to determine the best method to determine and present the organism’s identification.  Possibilities include phenotype information or bacteria classification schemes.  Additionally, morphological, biochemical, immunological, or physiological characteristics may be used and needed. 

2. Genetic construction of the new microorganism:  must include taxonomies of subject and donor microorganisms, an illustration of the final construct, methods and sources used to produce the final construct, and properties of the subject microorganism.

3. Potential human health effects:  used to identify the organism’s potential to cause pathogenicity and toxicity in humans.  Must include nature and degree of pathogenicity, virulence, or infectivity in humans, results of pathological tests on effects of the subject microorganism in mammalian species (if applicable), ability to colonize humans, ability to grow at human body temperature, susceptibility to control measures like antibiotics, nature and degree of toxicity to humans, and results of toxicological tests on effects of the subject microorganism or its products in mammalian species (like allergenicity, ingestion, inhalation…)

4. Phenotypic and ecological characteristics: Recommended to include the ability of the subject microorganism to cause or be associated with disease and its ability to survive and spread in the environment.  Must include nature and degree of pathogenicity, virulence, or infectivity to mammals, fish, invertebrates, and plants, toxicity of microbially-produced toxins to mammals, fish, invertebrates, and plants, involvement in or effects on biogeochemical processes, known or predicted effects on other organisms in the environment, identification and description of target organisms, existence of nontarget organisms or alternate hosts, known or expected substrate range of degradative gene protein products, resident antibiotic production levels, expected metabolic pathways of xenobiotic contaminants, nature and degree of toxicity of metabolites, natural habitats and geographical distribution of the recipient microorganism, laboratory studies comparing survival of the subject microorganism and the unmodified parental recipient strain in soil or water samples taken from the release site, survival/persistence in other environmental media aside from that found at the release site (e.g. other types of soil, water, and/or air), known and predicted environmental conditions that may affect survival, multiplication, dissemination, method of detection and detection limits of microorganism in soil and/or water, and prevalence of gene exchange in natural populations.
5. Byproducts, total production volume, use information, and consumer exposure:  must include info on production volume of microorganisms, potentially hazardous types of byproducts from microbial production, final commercial use of subject microorganism and its products, and likely consumer exposures to subject microorganism and its products,

6. Worker exposure and environmental release:  EPA uses this info to develop a quantitative assessment of potential for release and exposure of the microorganism, and used to develop a risk assessment for the microorganism.  Must include description of the industrial site to produce the organism (including operation description, process description, diagram of operation, occupational exposure and information on environmental release and disposal (info on control technology)). 

Submitters are allowed to consolidate MCAN notifications for microorganisms that have the same or similar uses and have similar test data and information.  There is a $2500 fee for all MCAN submissions.  Additionally, EPA recommends organizations talk with EPA representatives prior to working on the MCAN to determine additional information that may be required.

TERA:  TSCA Experimental Release Application (TERA) is for researchers wanting to conduct an individual field test for intergeneric microorganisms.  It is similar to the MCAN in content, but requires less information and time.  TERA should be submitted 60 days prior to testing (MCAN requires a 90 day review).  It should only be submitted for organizations interested in conducting field tests on their products—organizations wanting to commercially manufacture, import, or process their new microorganisms should submit a MCAN.

Below is a brief review of information required in a TERA application.

1. Microorganism identity information (same as requirement for MCANs)
2.  Phenotypic and ecological characteristics as they relate to research and development conditions—including habitat and geographical distribution, survival, dissemination, and detection of the subject microorganism, anticipated adverse ecological effects, and involvement in biogeochemical cycling processes)
3. Detailed description of the proposed research and development activity—including methods of application or release and characteristics of the test site

4. Information on monitoring, confinement, mitigation, and emergency mitigation procedures.

Source for MCAN and TERA information requirements:

http://www.epa.gov/opptintr/biotech/pdf/ptcbio.pdf
