Center for
Environmental
Risk Assessment

safely realized.
CERA Collaboration

CERA's particular focus on environmental risk assessment is supported by an outstanding Advisory Council of
eminent scientists, scientific staff with considerable risk assessment and regulatory expertise, and an international
network of regulators and scientists from government, academia, and the private sector who contribute to our
program of work. CERA works collaboratively with key international and donor organizations like the Secretariat of
the Convention on Biological Diversity and the United States Agency for International Development. In October 2009,
CERA was officially recognized as an Observer to the Organisation for Economic Cooperation and Development
(OECD) Working Group for the Harmonisation of Regulatory Oversight in Biotechnology. CERA also works bilaterally
with governments, research organizations, and ILS| branches to ensure that our programs are both relevant and
accessible to partners in developing and developed countries. CERA’s programs are supported by extramural grants
from the public and private sectors.

CERA’s Program Platforms

CERA was established by the non-profit International Life Sciences Institute Research Foundation in March 2009.
CERA, building on that organization’s strengths in risk assessment and developing and disseminating new scientific
knowledge, actively seeks participation from academia, government and the private sector for the Center’s expert
panels, research networks and cooperative programs. CERA has four program platforms that span the continuum
from biosafety research through to development impact.

Platform 1

Improving Approaches to ERA

Example project: CERA and the West Palaearctic Regional Section of the International Organisation for Biological
Control convened a tripartite group of scientists to develop a guidance document that provides a sound, scientific
foundation for researchers conducting early-tier, non-target arthropod (NTA) tests. Recently published in Transgenic
Research, this paper will facilitate the peer review of early-tier tests by others in the scientific community and will
also benefit regulatory authorities by enhancing the quality of information generated for use in risk assessments.
Data from NTA studies, collected during the analysis phase of an environmental risk assessment, are critical to the
outcome of the assessment and ultimately the decision taken by regulatory authorities on the release of a GE plant.
Confidence in the results of early-tier laboratory studies is a precondition for acceptance of data across regulatory
jurisdictions and should encourage agencies to share useful information to avoid requirements for redundant testing.

See: Romeis J, Hellmich RL, Candolfi MP, Carstens K, De Schrijver A, Gatehouse AMR, Herman RA, Huesing JE, McLean MA, Raybould
A, Shelton AM, Waggoner A (2010) Recommendations for the design of laboratory studies on non-target arthropods for risk assessment of
genetically engineered plants. Transgenic Research (DOI: 10.1007/s11248-010-9446-x).

Platform 2

The Receiving Environment

Example project: CERA is developing a conceptual framework that will explore the questions of “if,” “when,” and “"how’
environmental risk assessment data collected in experimental field trials are applicable across representative agro-
ecosystems. This is of particular importance to regulatory authorities seeking to support regional risk assessment
approaches and to public sector product developers who cannot afford to meet unnecessary, duplicative data
requirements.
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Platform 3

ERA for Low-Exposure Scenarios

Example project:. CERA has published the first two of a planned series of documents that provide a comprehensive
review of information and data relevant to the environmental risk assessment of proteins expressed in commercially
cultivated GM plants. These documents may be particularly useful for regulators tasked with addressing the character
and extent of risk posed by the low-level presence of an unapproved GE event in seed sold for planting where the GE
event has been approved for cultivation in one or more other countries.

See: A Review of the Environmental Safety of the CP4 EPSPS Protein (http://cera-gmc.org/docs/cera_publications/pub 01 2010.pdf)
See: A Review of the Environmental Safety of the Cry1Ac Protein (http://cera-gmc.org/docs/cera_publications/pub 02 2010.pdf)

Platform 4

Capacity Building

Example project: With support from the United States Agency for International Development, the South Asia Biosafety
Program (SABP) is being delivered by CERA in collaboration with the International Food Policy Research Institute
(IFPRI) and many in-country, partner organizations. CERA works with SABP partners on regulatory and technical
iIssues related to biotechnology and biosafety, while IFPRI addresses biosafety policy considerations within the
broader context of economic and agricultural development, international trade and environmental sustainability. SABP
activities, which range from technical training to policy round-tables to the publication of a monthly newsletter, can be
viewed at http://cera-gmc.org/index.php?action=s. asia biosafety program.

GM Crop Database: Rich in Information

CERA has developed an information rich website with its GM Crop
Database as the centerpiece. The Database, recognized internationally
as the authoritative source of information about the environmental and
food safety of genetically modified (GM plants), is easy to navigate.

Submitting a Search The point of entry into the GM Crop Database is
a simple query page with drop-down boxes for the following categories:

 Event name — an “event” is each unique plant/genetic combination

* Crop plant

 Trait — this is the new characteristic(s) of the GM plant

* Inserted gene

* Type of approval — for use in food or feed or for environmental release
» Country of approval

 Original developer

Searches can be refined by selecting a term from more than one of the
categories [Box A].
BOX A
To find information on GM maize with the trait of herbicide tolerance, select
“maize” and “herbicide tolerance” in the appropriate fields, and click Submit. This

particular search returns 38 records, each for a different event. Click on event
NK603 as an example.

The results of a query will be returned as a list of records. Each record
includes the event name, product developer, and a brief description
Clicking on an event name takes the user to a detailed product
description and other useful information.

The detailed product description provides comprehensive information,
first showing the unique identifier (a code that unambiguously identifies
the unique event), the host organism name (the scientific name for

the plant into which a gene(s) has been introduced), the introduced
trait (e.g., herbicide tolerance or insect resistance), the method of trait
introduction, the proposed use, and information identifying the product
developer. [Box B]

BOXB

The unique identifier is MON-B@J603-6, the host name is Zea mays, the trait

IS glyphosate herbicide tolerance, the trait is introduced by the method of
microparticle bombardment, and the proposed use is for production of food for
human consumption and for meal for livestock feed. The developer is Monsanto.

Additional information relevant to the product is found on the right-hand
column. [Box C]

BOX C

This includes such items as a detailed description of the biology of maize, a
comprehensive fact sheet on how the herbicide glyphosate works, the product
summary prepared by the developer, and a description of key food and feed

nutrients and anti-nutrients in maize. Methods used to detect the GM event, e.g.,

“event-specific method for the quantification of maize line NK603 using real-time
PCR” are provided as are relevant figures from regulatory documents.

A tabular summary of the regulatory approvals for the event follows.
This lists the approving countries, the types of approvals, and the dates
of the approvals [Box D].

BOX D

The event has been approved for various uses in 15 countries, including Canada,
Japan, Mexico, and the United States.

A short introduction describes why the GM plant was developed and
gives details about its unique traits [Box E].

BOX E

NK603 event was developed to allow the use of glyphosate herbicide as a weed-
control option for maize crops. The gene encoding a glyphosate-tolerant form of
the enzyme 5-enolpyruvlyshikimate-3-phosphate synthase (EPSPS) was isolated
from the soil bacterium A. tumefaciens strain CP4 and introduced into maize
using recombinant DNA techniques.

A table provides information that includes genes, their associated traits
(e.g., herbicide tolerance or insect resistance), and other molecular
information [Box F].

BOX F

For NK603, this indicates the name of the gene (5-enolpyruvyl shikimate-3-
phosphate synthase), its promoter (from the rice actin 1 gene) and its terminator
(from A. tumefaciens nopaline synthase 3’ untranslated region). There is one
copy of the gene and it has been modified for plant-preferred codons.

The characteristics of the crop plant and the organism(s) donating the
gene(s) are described, and details of the modification method and the
molecular characteristics of the GM event [Box G].

BOX G

Molecular analyses demonstrated introduction of single copy of the transforming
DNA at a single insertion site within the host genome. Southern blot analyses
of genomic DNA isolated from plants over six generations of crossing and three
generations of self-pollination were used to confirm that the introduced DNA
was stably inherited and segregated as a single locus according to Mendelian
genetics. Expression of full-length CP4 EPSPS protein was confirmed by
Western immunoblot analysis and protein concentrations were estimated using
enzymatic (ELISA) methods.

Other sections provide information about the environmental safety and
food and/or livestock feed safety of the GM plant. The environmental
safety section includes descriptions of outcrossing, weediness potential,
secondary and non-target adverse effects (e.g., effects on insects

not anticipated to be affected), and impact on biodiversity. The food
and/or feed safety section includes information about nutritional and
compositional data, and on potential toxicity and allergenicity.



