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Short summary of the GMO

Id. of the Modified

Plant: Cowpea event 709A, OECD Unique Identifier AAT-709AA-4

Council for Scientific and Industrial Research (CSIR), Savanna
Agricultural Research Institute (SARI)

Plant Species: Cowpea. Vigna unguiculata L. Walp.
Modified Traits: |Insect resistance

Applicant:

Trait Introduction

Method: Agrobacterium tumefaciens-mediated transformation

Production of cowpea for human consumption (e.g., leaves and dried
beans, including derived products) and for use in livestock feeding
(e.g., fodder)

Intended Use of the
Modified Plant:

Application summary

The applicant noted that cowpea (Vigna unguiculata L. Walp.) is an important staple in the diet
of more than 200 million households in sub-Saharan Africa (SSA) and provided information
regarding its uses. Insect pests constitute one of the main constraints to cowpea production and
many studies have shown that pesticide application at flowering and podding can increase yields
up to two-fold. The Maruca pod borer (Maruca vitrata) is considered the most devastating insect
of cowpea, accounting for yield losses ranging from 20-80 percent.

To address the challenge stated above, the applicant has developed pod borer resistant 709A
cowpea event from Agrobacterium tumefaciens, intended to reduce pre-harvest losses and over-
reliance on expensive, potentially damaging, and increasingly less effective chemical insecticides
that are in routine use. Following general release authorization of event 709A the Cry1Ab insect
resistance trait will be introgressed into additional farmer-preferred varieties suitable for variety
evaluation and release.

Cowpea was genetically modified to express the trait of resistance to the legume pod borer,
Maruca vitrata, (Lepidoptera: Crambidae). Transgenic cowpea event 709A was produced by
Agrobacterium tumefaciens-mediated transformation resulting in the introduction of the crylAb
gene from Bacillus thuringiensis subsp. kurstaki strain HD-1 and the neomycin
phosphotransferase Il encoding gene (nptll) from the Tn5 transposon of Escherchia coli strain
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K12 as a selectable marker. The CrylAb and neomycin phosphotransferase 11 (NPTII) proteins
have a history of safe use in approved genetically modified crops in many countries.

The applicant provided data on the identity of cowpea event 709A, a detailed description of the
transformation method, data and information on the insertion site, gene copy number and levels
of gene expression in the plant and the role of the inserted genes and regulatory sequences. The
newly produced proteins (Cry1lAb and NPTII) were identified and characterized.

Cowpea event 709A was field tested in Nigeria in 2014 and 2015, and in Ghana in 2016. Event
709A's agronomic and phenotypic characteristics, and nutritional components were observed in
the field studies.

Overall assessment of the agronomic data from multiple years of testing at locations in Ghana and
Nigeria did not identify trends of significant differences between 709A and control cowpea except
for resistance to Maruca damage. Collectively, the comparative agronomic and phenotypic data
support the conclusion that the genetic modification resulting in event 709A did not have an
unintended, unexpected, effect on plant growth habit and general morphology, vegetative vigour,
or grain yield.

Observed agronomic characteristics included germination, days to 50% flowering, plant height,
pods per plant, Maruca damaged pods per plant, sucking insect damaged pods per plant, total seed
per plant, Maruca damaged seed per plant, sucking insect damaged seed per plant, healthy seed
per plant, and plant vigour.

There were also no indications that 709A cowpea would be more invasive or persistent in the
environment, or have altered susceptibility to pests and diseases compared to the conventional
cowpea. Except for the intended resistance to Maruca pod borer, 709A cowpea is agronomically
and phenotypically equivalent to conventional cowpea.

The compositional analysis compared the concentrations of major nutrient components in samples
of whole grain, leaves, and fodder collected from event 709A and control cowpea. Whole grain,
leaves, and fodder were measured for proximates (crude protein, crude fat, ash, and
carbohydrates), calories and moisture. In addition, concentrations of key minerals and phytic acid
were also determined in samples of whole grain.

Data were provided for the evaluation of the potential toxicity and allergenicity of the novel
proteins to humans, livestock and other non-target organisms.

Furthermore, the applicant has provided the NBA with an event-specific method for the detection
and identification of cowpea event 709A.

Risk Assessment
Criteria

The Technical Advisory Committee (TAC) reviewed the application in accordance with the
criteria for assessing environmental safety of GMOs and assessing food and feed safety of GMOs
as described in the regulations. The review committee considered the potential of the:

e cowpea event 709A to become a weed of agriculture or to be invasive of natural
habitats;

e gene-flow from cowpea event 709A to wild relatives whose hybrid offspring may
become more weedy or more invasive;

e cowpea event 709A to become a plant pest;



e impact of cowpea event 709A and its gene products on non-target species, including
humans;

o impact of cowpea event 709A on biodiversity;

o impact of cowpea event 709A on human nutrition and health

o impact of cowpea event 709A on livestock nutrition and health; and

o impact of cowpea event 709A on workers and processors.

Development Method

Cowpea event 709A was developed through Agrobacterium tumefaciens-mediated transformation
of cowpea cultivar IT86D-1010 using plasmid pMB4, which contains two gene expression
cassettes within the T-DNA. This resulted in the introduction of the crylAb gene from Bacillus
thuringiensis subsp. kurstaki strain HD-1 and the neomycin phosphotransferase Il encoding gene
(nptll) from the Tn5 transposon of Escherchia coli strain K12 as a selectable marker.

Based on information provided by the applicant, and experience with the CrylAb and neomycin
phosphotransferase Il (NPTII) proteins, having a history of safe use in approved genetically
modified crops in many countries, and the nature of the T-DNA, TAC notes that, there are no
safety concerns with respect to the development process.

New traits

Insect resistance. Cowpea event 709A was created to express a new trait of resistance to the
cowpea pod borer, Maruca vitrata. No existing endogenous traits of the parent species were
intentionally altered. Except for the intended resistance to Maruca pod borer, 709A cowpea is
agronomically, phenotypically and compositionally equivalent to the conventional cowpea.

The nptll gene, from the Tn5 transposon of Escherichia coli strain K12, in Cowpea event 709A
encodes the NPTII protein. To eliminate leaky expression of nptll in Agrobacterium and prevent
selection of false-positive kanamycin-resistant plants, the nptll gene was interrupted with a
modified catalase-1 (CAT-1) intron from castor bean (Riccinus communis). Transcription of the
nptll gene is controlled by the S1 promoter from subterranean clover stunt virus (SCSV) and
termination sequences are provided by the SCSV DNA segment 3. The nptll gene functions as a
selectable marker immediately following transformation of plant cells during in vitro tissue
culture.

A truncated version of the crylAb gene, from Bacillus thuringiensis subs. kurstaki strain HD-1,
in Cowpea event 709A encodes the Cry1Ab protein. The nucleotide sequence of the crylAb gene
was codon-optimized for plant expression and encodes a 615-amino acid protein (68.9 kDa)
corresponding to the trypsin-resistant insecticidally active core protein following cleavage of the
1155-amino acid native Cry1Ab protoxin (GenBank accession no. M60856.1). The crylAb gene
is under the control of the promoter and 5° UTR of the RUBISCO SSU from Arabidopsis thaliana
with transcription termination sequences derived from the tobacco (Nicotiana tabacum)
RUBISCO SSU. Expression of Cry1Ab confers resistance to the lepidopteran pest Maruca vitrata,
also known as cowpea pod borer.

Expression of both CrylAb and nptll is controlled by constitutive promoters and accumulation of
some amount of each protein would be expected in all plant tissues. In samples obtained from T5
generation IT86D-1010 plants containing event 709A, the highest concentrations of Cry1Ab were
measured in leaf tissue (1.9-8.1 pg/g), while the concentrations in dry seed, green cotyledons,
pods, and flowers were lower, ranging between 1.95-5.2 ug/g. Measurable amounts of Cry1Ab
were also found in samples of roots, pollen, and anthers taken from 709A plants. The average
concentrations of NPTII protein in samples of leaves, flowers, pods, green cotyledons, pollen,
anthers, and roots obtained from 709A plants grown in the greenhouse were similar, ranging from
0.16-0.35 ng/g. The highest amounts of NPTII protein were found in dry seed samples, with an



average concentration of 1.5 pg/g. As expected, no quantifiable amounts of Cryl Ab and NPTII
protein were found in any tissue samples derived from the control (unmodified plants).

Considering variability due to differences in promoters used to drive gene expression and in
sampling and testing methodologies, the highest concentrations of CrylAb measured in 709A
plant tissues (leaf, pod, and flower tissue) were consistent with what had been observed for
different genetically modified maize lines expressing Cry1Ab protein.

The potential dietary exposure to new or novel proteins (CrylAb and NPTII) in the diet was
assessed. The maximum potential human daily dietary exposures to Cry1Ab and NPTII proteins
from 709A cowpea were estimated to be ca. 2.4 and 1.3 pg/kg body weight, respectively. This is
based on the highest amount of these proteins measured in grain (seed) and a maximum daily
cowpea intake of 0.812 g/kg body weight. More realistic estimates of exposure are likely to be
significantly less considering that the estimated cowpea consumption is based on amounts
available for consumption, which also include stocks held by private traders or the public sector,
wastages after harvest and before consumption, and quantity used in livestock feed. Additionally,
it is unlikely that 100 percent of daily cowpea consumption will be substituted with 709A cowpea.

Conservative estimates of dietary exposure to CrylAb and NPTII proteins for livestock animals
consuming forage, hay, and seed derived from 709A cowpea were also developed. The highest
exposures to newly-expressed proteins in 709A cowpea would be for lambs consuming diets
containing up to 100 percent fodder, where daily dietary intakes for CrylAb and NPTII were
estimated at ca. 1.76 and 0.06 mg/kg body weight, respectively. However, because it is unlikely
that all of the cowpea fodder in a feed ration would be substituted with 709A cowpea, more
realistic dietary exposures are likely to be less.

The applicant provided information on weight-of-evidence supporting the lack of identifiable
hazards associated with Cry1Ab protein as below:

e The known function and specificity of Cry1Ab in binding to specific receptors on the brush
border membrane of midgut epithelial cells only in target lepidopteran insect species,
thereby resulting in cell lysis and septicemia causing insect death. This activity does not
occur in mammals, other vertebrates, or other orders.

e Bioinformatic analyses showed that the Cry1Ab protein does not display significant amino
acid sequence similarity to known or putative protein mammalian toxins or allergens.

e The CrylAb protein is rapidly degraded in SGF containing pepsin, with more than 90
percent degradation within two minutes as assessed by SDS-PAGE and western
immunoblot analysis.

e The CrylAb protein is not acutely toxic in mice at dosages up to 4,000 mg/kg body weight,
the highest dosage tested.

The applicant also provided information on weight-of-evidence supporting the lack of identifiable
hazards associated with NPTII protein as below:

e The known function of NPTII in catalyzing the ATP-dependent phosphorylation of the 3°-
hydroxyl group of the amino-hexose portion of certain aminoglycosides is not similar to
the activities of known protein toxins.

e Bioinformatic analyses showed that the NPTII protein does not display significant amino
acid sequence similarity to known or putative protein toxins or allergens.

e The NPTII protein is rapidly degraded in SGF containing pepsin and SIF containing
pancreatin. No intact NPTII or NPTII-derived fragments were detected after exposure to
pepsin-containing SGF or pancreatin-containing SIF as assessed by western immunoblot
labelling following SDS-PAGE analysis.

e The NPTII protein is not acutely toxic in mice at dosages up to 5,000 mg/kg body weight,
the highest dosage tested.

Based on the weight of evidence, TAC notes that the CrylAb and NPTII proteins expressed in
cowpea event 709A is unlikely to be toxic or allergenic to mammals.
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Antibiotic resistance marker genes. Regarding the presence of the nptll gene in cowpea event
709A the probability that this gene would be successfully transferred to and expressed in
microorganisms present in the human digestive tract is considered to be highly unlikely because
of the number and complexity of the steps that would need to take place consecutively. Also, the
potential impact on human health in the unlikely event successful transfer of a functional antibiotic
resistance nptll gene in cowpea event 709A to microorganisms in the human digestive tract did
occur is considered negligible.

The risks posed by the possibility of horizontal gene transfer from transgenic plants containing
the nptll gene to bacteria in the human digestive tract are negligible. The probability of such
transfer is extremely remote, the relative impact if it were to occur is insignificant considering
that the nptll gene is already widespread within the environment and microbial communities.

In the case of transgenic plant events, such as 709A cowpea, where the nptll gene is interrupted
with the CAT-1 intron, expression of this gene in bacteria is not possible thus removing any
residual concerns related to the remote possibility of horizontal gene transfer.

Based on this information and experience, TAC does not identify any new hazard associated
with the nptll gene in cowpea event 709A.

Stable Integration into the Plant Genome. Based on the results of Southern hybridization
analysis provided by the applicant, event 709A cowpea contained a single copy of the pMB4 T-
DNA integrated at a single site within the cowpea genome. The introduced DNA in 709A cowpea
did not contain any sequences derived from the pMB4 plasmid backbone region.

Results of the nucleotide sequence analysis of the entire T-DNA insert within 709A cowpea
confirmed the organization of the inserted DNA. The inserted DNA was comprised of one
complete copy of the plasmid pMB4 T-DNA, except for 10-bp and 29-bp truncations at the 5’ and
3’ termini, respectively, and a 735-bp inverted repeat derived from the 3’ end of the T-DNA. The
site of insertion of the T-DNA was mapped to a region on chromosome 2 of the cowpea genome.
There were no new novel open reading frames created as a consequence of the DNA insertion that
would have the potential to encode proteins with any significant amino acid sequence similarity
to known or suspected toxins or allergens.

Also, based on the results of event-specific PCR analysis provided by the applicant, the inserted
DNA derived from plasmid pMB4 T-DNA was stably inherited within progeny plants spanning
ten generations 709A cowpea in direct line of descent from the original transformation event.

Additionally, analysis of two segregating generations (F2">"2"® and BC1F1""%"3) that represented
different crosses and back-crosses between event 709A (IT86D-1010) and non-transgenic cowpea
varieties confirmed that the introduced Cry1Ab encoding gene segregated as a single genetic locus
according to Mendelian rules of inheritance.

Environmental Risk Assessment

Potential of Cowpea Event 709A to become a Weed of Agriculture or be Invasive of Natural
Habitats. The applicant provided data on phenotypic and agronomic traits to establish that
cowpea event 709A is not weedier or more invasive than commercially available cowpea hybrids.

Information provided by the applicant included studies that showed the establishment of feral
populations of domesticated cowpea is theoretically possible, but this has rarely been observed in
Africa. There was also an information that a few small transient feral populations have been
reported in coastal Kenya, which were not seen in consecutive years. However, cowpea cultivars
are generally not capable of creating long-lived seed banks in the soil because their seeds are
permeable to water and lack dormancy. The domestication of cowpea has resulted in loss of many



primitive traits typically associated with weediness, such as perenniality, hairiness, small size of
seeds and pods, hard seeds, pod shattering, and significant out-crossing.

The applicant conducted field comparisons between 709A cowpea and its near-isogenic non-
transgenic counterpart over multiple locations and years, and did not identify any significant
differences in plant growth and morphology, reproductive biology characteristics, seed set or
shattering, that would indicate any unintended change in the weediness or invasiveness of
conventional cowpea cultivars.

Considering the above information, TAC is of the opinion that cowpea event 709A has no
increased weediness or invasiveness potential compared to conventional cowpea varieties.

Potential for Gene Flow from Cowpea Event 709A to Wild Relatives. The applicant provided
information on the reproduction characteristics of cowpea, being cleistogamous, producing viable
pollens and receptive stigma before anthesis, meaning that cowpea reproduction is entirely via
self-pollination. However, out-crossing mediated by insects can occur naturally in the field, and
while different insect species visit cowpea flowers, not all are responsible for pollen movement
associated with out-crossing. Only honey and bumblebees are responsible for insect vectored
pollen movement because only such heavy insects could depress the wings of cowpea flowers and
expose their stamens and stigmas for pollination. Out-crossing rates between cultivated cowpea
varieties are low, ranging from 0.5-0.85 percent when cowpea was planted in alternate rows 1
meter apart, and between 0.01-0.13 percent when planted in concentric circles around a pollen
source. There are no reports of hybridization between V. unguiculafa and other Vigna species.

More so, there have been no changes in the reproductive biology of cowpea as a consequence of
the genetic modification resulting in event 709A. Parameters such as percent germination, days
to 50 percent flowering, pods per plant, healthy seed per plant, and seed weight are not
significantly different between event 709A and control, non-transgenic, cowpea.

Expression of the introduced crylAb and nptll genes in 709A cowpea will not alter the frequency
or efficiency of horizontal gene transfer (HGT). The potential for HGT and any possible adverse
outcomes has been reviewed in the literature and no risk greater than negligible was identified,
due to the rarity of HGT events and because the gene sequences (e.g., crylAb and nptll) are already
present in the environment and available for transfer via demonstrated natural mechanisms.

TAC notes that the potential risk of gene flow from cowpea event 709A to wild relatives is no
greater than negligible.

Altered Plant Pest Potential of Cowpea Event 709A. The intended effects of the introduced
trait in cowpea event 709A is unrelated to plant pest potential, and cowpea is not considered to be
a plant pest. Field observations of cowpea event 709A, by the applicant, did not indicate
modifications to disease and pest susceptibilities, other than to Maruca pod borer, which is not
known to be a limiting factor in the establishment and spread of cowpea. Based on the available
information, it can be concluded that 709A cowpea does not display any altered plant pest
potential.

TAC notes that cowpea event 709A does not display any altered pest potential compared to
conventional cowpea varieties, except for the intended resistance to Maruca pod borer.

Potential Impact of Cowpea Event 709A on Non-Target Organisms. The applicant provided
information and findings from several studies on the environmental safety of CrylAb to non-
target organisms, which were reviewed as appropriate. There are existing data on the
environmental safety of Cry1Ab to non-target organisms, which are entirely sufficient to complete
the environmental risk assessment of 709A cowpea. The applicant’s assessment on a range of
non-target organisms revealed that commercial use would not result in altered impacts on
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interacting organisms, with the exception of target lepidopteran insect species (e.g., Maruca
vitrata).

Furthermore, reviews of the environmental safety of CrylAb have concluded that, based on
toxicity testing with a range of representative non-target organisms, cultivation of genetically
engineered plants expressing Cry1Ab would not significantly affect the abundance of non-target
arthropods in comparison with alternative insect management practices.

TAC therefore notes that, compared to conventional cowpea varieties, the commercial use of
cowpea event 709A will not result in altered impacts on non-target organisms, including humans.

Potential Impact of Cowpea Event 709A on Biodiversity. Cowpea event 709A has no new
phenotypic characteristics that would extend its range beyond the current geographic range of
cowpea production in this country. The applicant has also provided information to demonstrate
that the insect resistance trait in cowpea event 709A will not spread into or persist in unmanaged
environments. Cowpea event 709A does not pose an increased risk to interacting non-target
organisms.

TAC notes that the potential impact on biodiversity of cowpea event 709A is equivalent to that of
conventional cowpea varieties.

Food & Feed Risk Assessment

Potential Impact of Cowpea Event 709A on Food and Feed Nutrition

Nutritional Composition. Applicant’s submission indicated that compositional analyses were
performed to compare the concentrations of major nutrient components in samples of whole grain,
leaves, and fodder collected from event 709A and control cowpea grown at four different locations
representing typical cowpea growing conditions in West Africa. In addition, concentrations of key
minerals were determined in samples of whole grain.

The applicant demonstrated that from the combined-sites analysis across the four locations, there
were no statistically significant differences in concentrations of proximates, moisture, calories, or
minerals, between grain samples collected from event 709A and control cowpea. Similarly, there
were no significant differences in concentrations of proximates, moisture, and calories between
709A and control cowpea leaf and fodder samples when analysed using the combined-sites model.

Overall, no consistent patterns emerged to suggest that biologically meaningful changes in
composition or nutritive value of the grain, leaves, or fodder had occurred as a consequence of
the genetic modification or expression of the CrylAb and NPTII proteins in 709A cowpea. Thus,
food products derived from 709A cowpea are compositionally equivalent to their conventional
counterparts.

All means were within the commercial ranges and literature values as well as within the normal
variation for conventional cowpea.

Anti-Nutrients and Secondary Metabolites. Concentrations of Phytic acid were determined in
samples of whole grain collected from event 709A and control cowpea grown at four different
locations representing typical cowpea growing conditions in West Africa.

The applicant provided evidence to show that from the combined-sites analysis across the four
locations, there were no statistically significant differences in concentrations of phytic acid,
between grain samples collected from event 709A and control cowpea, and no consistent patterns
emerged to suggest any biologically meaningful changes.

All means were within the commercial ranges and literature values as well as within the normal
variation for conventional cowpea.



TAC notes that the evidence provided by the applicant supports the conclusion that the
nutritional composition of cowpea event 709A is substantially equivalent to that of commercial
cowpea varieties.

2. Potential Impact of Cowpea Event 709A on Workers and Processors

The CrylAb protein is commonly found in bacteria and is present in previously authorized crops
in this and many other countries. Its known function and specificity in binding to specific receptors
on the brush border membrane of midgut epithelial cells only in target lepidopteran insect species,
thereby resulting in cell lysis and septicemia causing insect death does not occur in mammals,
other vertebrates, or other orders. The Cry1lAb protein does not display significant amino acid
sequence similarity to known or putative protein mammalian toxins or allergens and it is rapidly
degraded in SGF containing pepsin, with more than 90 percent degradation within two minutes
as assessed by SDS-PAGE and western immunoblot analysis. Furthermore, the Cry1Ab protein
is not acutely toxic in mice at dosages up to 4,000 mg/kg body weight, the highest dosage tested.
This information indicates that the Cry1Ab protein is unlikely to be a toxin or allergen.

The NPTII protein is also commonly found in bacteria and is present in previously authorized
crops in this and many other countries. Its known function in catalyzing the ATP-dependent
phosphorylation of the 3’-hydroxyl group of the amino-hexose portion of certain aminoglycosides
is not similar to the activities of known protein toxins. Bioinformatic analyses showed that the
NPTII protein does not display significant amino acid sequence similarity to known or putative
protein toxins or allergens and it is rapidly degraded in SGF containing pepsin and SIF containing
pancreatin. No intact NPTII or NPTII-derived fragments were detected after exposure to pepsin-
containing SGF or pancreatin-containing SIF as assessed by western immunoblot labelling
following SDS-PAGE analysis. The NPTII protein is not acutely toxic in mice at dosages up to
5,000 mg/kg body weight, the highest dosage tested. This information indicates that the NPTII
protein is unlikely to be a toxin or allergen.

TAC concludes that the evidence provided by the applicant indicates there is no potential impact
of cowpea event 709A on workers and processors when compared to conventional cowpea
varieties.

Socioeconomic Impact Assessment

The applicant provided information from an ex-ante assessment of the potential impacts of
releasing and adopting event 709A cowpea varieties in Ghana using an economic surplus partial
equilibrium model, which was recently published by the International Food Policy Research
Institute (IFPRI). The assessment revealed that the total estimated net present value (NPV) of
adopting 709A cowpea varieties in Ghana ranged from $USD 5.6 million under the "pessimistic"
scenario to $USD 125.4 million under the "optimistic" scenario. The magnitude of the benefits
from 709A cowpea adoption are very sensitive to assumptions around yield advantage, cost
change, and rate of adoption. In reality, the most likely scenario lies between the two extremes of
"pessimistic” and "optimistic”, which according to the authors' "business as usual” scenario
resulted in a total NPV of $USD 18.6 million. Based on this analysis, consumers actually receive
the largest share of the benefits (ca. 57 percent).

Additionally, the applicant has committed to ensure that the deployment of new Maruca pod borer
resistant cowpea varieties containing event 709A will follow responsible product stewardship
principles. Significant components of the stewardship plan include farmer education and outreach,
implementing a quality management system to ensure seed quality and trait purity, following
insect resistance management (IRM) best-practices, and having procedures in place to respond
quickly to farmer complaints or reports of unexpected damage, including the implementation of
appropriate risk mitigation measures if necessary.
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Public comment

On February 18, 2022, the NBA published a notice in the Government Gazette No. 24 of 2022
concerning the application for environmental release and placing on the market of the pod borer
resistant cowpea in Ghana submitted by CSIR-SARI. The Authority subsequently published same
in the Daily Graphic, the Ghanaian Times and the NBA website for the general information of the
public. A 60-day period was allowed from the date of the first publication for the public to submit
comments. From the submissions received, there were 19 letters with a total of 1,567 signatures;
474 individual responses and 2 responses from 2 separate organisations. From computation, a
total of 2,043 signatures were thus received from various groups and individuals with 2,041 being
in favour of the adoption of the technology, and with two (2) organisations against the release of
the Cowpea event 709A.

All comments were carefully analysed to identify safety and non-safety concerns. Responses to
the relevant comments on the application are available on the NBA website.

The Board of the NBA has reviewed all public comments submitted with respect to this application
and is satisfied that all concerns have been addressed in the scientific and socioeconomic reviews.

New Information Requirements

If at any time, the applicant becomes aware of any information regarding risk to the environment,
including risk to human or animal health, which could result from release of cowpea event 709A
in this country or elsewhere, the applicant will immediately provide such information to the NBA.
On the basis of such new information, the NBA will re-evaluate the potential impact of cowpea
event 709A on the environment, livestock and human health, and may re-evaluate its decision
with respect to the food and feed use and environmental release authorizations of cowpea event
709A.

Risk management requirements

Insect resistance management plan. The applicant shall ensure the implementation of the insect
resistance management (IRM) plan as provided in the dossier submitted to NBA. Additionally,
AATF and CSIR will ensure that appropriate documented procedures are established and
implemented.

Farmer communication and response plan. The applicant shall ensure the implementation of
farmer communication and response plan as provided in the dossier submitted to NBA. A product
use guide will be developed and where possible translated into major local languages and provided
to seed companies and agro-dealers, who in turn will give it to each purchaser of Bt cowpea seed
with information on the recommendations for the IRM strategy. This information will provide
guidance on how to distinguish pod-borer damage from other types of injury and indicate the level
of damage considered “unexpected” and necessary to report.

Upon request by the NBA, AATF will provide verified positive and negative control tissue
samples, PCR primers, and training as required to facilitate diagnostic identification of 709A
cowpea.



Conclusion: The review of the data and information submitted by the applicant, and findings from
the comparisons of cowpea event 709A with its unmodified counterpart, has confirmed that the
insect resistance trait does not confer to cowpea event 709A any characteristic that would result
in unintended environmental effects following commercial use. The review also concludes that
the modified event and food and feed products derived from it are as safe and nutritious for human
and livestock consumption as conventional cowpea.

Risk Assessment recommendation(s): The Technical Advisory Committee (TAC) finds the
proposed commercial use of cowpea event 709A in Ghana as having an acceptable level of
risk and therefore, recommends for its approval by the Board of the National Biosafety
Authority (NBA). TAC further recommends that any Vigna unguiculata lines derived from
cowpea event 709A may also be grown and used for food and feed, provided that: no inter-
specific crosses are performed; the intended uses are similar; it is known that these plants
do not display any additional traits and are substantially equivalent to conventional cowpea
varieties in Ghana in terms of their potential environmental impact and food and feed
safety; and the new genes are expressed at levels similar to those in the line recommended
for approval.
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