PART 2
Genetically Modified Organisms which are Higher Plants
A. General Information

1. More detailed information on the submission

a) the number of the submission

GMOB-2023-15276

b) the date of confirmation of the submission

c) the title of the submission

SIA Pestivene CPB Resistant Potato field tests

d) the offered period of release

01.05.2023-30.04.2028

2. Person

Name of the authority or company

SIA Pestevene reg. Number 40203457559

3. Is the same person planning the release of the same genetically modified plant in accordance
with the Regulation' elsewhere in the European Union or outside the European Union?

Yes [ No X

If yes, indicate the state code (codes)

4. Has the same person informed of the release of the same genetically modified plant elsewhere
in the European Union or outside the European Union?

Yes [ No X




If yes, indicate the number of the notification

B. Information on the Genetically Modified Plant

5. Identity of the recipient or parental plant

a) family

Solanaceace

b) genus

Solanum L.

C) species

Solanum tuberosum L. cv. Desiree

d) sub-species (if necessary)

tuberosum

e) cultivar and breeding line (if necessary)

cv. Desirée

f) common name

The Désirée potato (sometimes rendered Desirée or Desiree)

6. Description of the inserted or modified traits and characteristics (including marker genes and
previous modifications)

Cytolytic bi-component protein complexes consisting of a plurality of molecules of a member of the
aegerolysin family and a plurality of molecules of a member of the MACPF superfamily have
successfully been incorporated into Desiree potato plants with the intention of producing potato
plants that are resistant to major pests, including but not limited to Leptinotarsa decemlineata
(Colorado potato beetle).

7. Type of the genetic modification

a) genetic material insertion

b) genetic material deletion




¢) nucleotide substitution

d) cell fusion

e) other, specify

8. If insertion of the genetic material has taken place, please indicate the source of the insertion
region and the function intended for each part in the composition

The source of the genetic material inserted into potato plants is an edible mushroom belonging to
the genus Pleurotus. This mushroom produces protein complexes that are selectively toxic against
the larvae of the Colorado potato beetle (CPB, Leptinorsa decemlineata). These protein complexes
consist of (i) aegerolysin family proteins and (ii) proteins containing the membrane attack
complex/perforin (MACPF) domain. Upon ingestion, the aegerolysins bind to a specific insect lipid
receptor in the membranes of insect intestinal epithelial cells. This step is followed by binding of the
MACPF protein partner and successive formation of multimeric bi-component aegerolysin/MACPF
transmembrane pores that permeabilize insect gut cell membranes and lead to insect death.

INFORMATION BELOW IS STRICTLY CONFIDENTIAL AND CANNOT BE DISCLOSED TO
THIRD PARTIES WITHOUT PESTEVENE WRITTEN CONSENT

INFORMATION ABOVE IS STRICTLY CONFIDENTIAL AND CANNOT BE DISCLOSED TO
THIRD PARTIES WITHOUT PESTEVENE WRITTEN CONSENT

9. If deletion or other modification of the genetic material has occurred, provide information on the
function of the excluded or modified nucleotide sequences

N/A

10. Short description of the methods used in the genetic modification

Transgenic potato plants were produced by genetic engineering using Agrobacterium
transformation and plasmids containing the genes encoding the aegerolysin and MACPF proteins
regulated under constitutive viral and plant promoters.

The genetic code for the genes encoding protein complexes toxic to CPB was optimized for
expression in potato. The localization of the proteins was chosen based on the characteristics of
the cell compartments and the properties of the proteins.

11. If the recipient or parental plant is any of the forest tree species, indicate the modes and area
of uncontrolled dissemination, as well as special factors affecting the dissemination



N/A

C. Information Relating to the Release into the Environment

12. Purpose of the release (including any appropriate information available in this phase), for
example, agronomic objectives, hybridisation inspection, changed survivability or uncontrolled
dissemination, inspection of effects on the target organisms or non-target organisms

The purpose of the release is to test the use of transgenic potato plants with an incorporated two-
component protein complex on a larger scale in fields and to develop the invention to TRL 9.

The following scientific questions will be answered:

Can the potato plants with the incorporated two-component protein complex be used as
biopesticides against Colorado potato beetle?

Are the potato plants with the incorporated two-component protein complex less susceptible to
feeding by CPB?

Does feeding CPB larvae to potato plants with the incorporated two-component protein complex
affect feeding rates and reduce damage to plants?

Does feeding CPB larvae on potato plants with the incorporated two-component protein complex
increase CPB larval mortality rate?

How does the feeding of CPB larvae on potato plants with the incorporated two-component protein
complex affect the larval behavior and vitality of CPB larvae in comparison with selected
bioinsecticide and standard chemical insecticide?

Does feeding on transgenic potato induce any sub-lethal effects in CPB larvae, namely, does it
decrease CPB larval weight gain?

13. Geographical location of the release site

14. Scale of the site (m?)

Experiments will be performed on 200 plants (100 modified plants + 100 control plants) in a high
tunnel covered by insect mesh. Plants of each treatment will grow in a single plot. Each plot will
consist of 100 plants, which will grow in rows (ridges): for example, 5n/ rows of 20 plants; interrow
space of 70cm, intrarow space of 30 cm giving ca. dimension of the plots 4 x 6 m, 25m 2

15. Data acquired during the previous release of the same genetically modified organism (if any),
particularly - data related to the potential effects on human and animal health or the environment
caused by the release



N/A

D. Summary on the Potential Effects of the Release into the Environment of the Genetically
Modified Plants

In particular note whether the characteristics indicated might directly or indirectly provide a greater
selective benefit to natural environments, as well as explain the anticipated positive impact on the
environment

The transgenic potato is unlikely to be more persistent in agricultural habitats than the recipient or
to become more invasive in natural habitats.

The main advantages of the transgenic potato are:

-use when currently available biopesticides are no longer effective,
- the probability of resistance development should be negligible

- they are human and environmentally friendly.

We do not expect any immediate and/or delayed environmental effects from direct and indirect
interactions between the transgenic potato and the Colorado potato beetle.

The transgenic potatoes show a moderate toxic effect on Colorado potato beetle in the form of a
significant increase in larval mortality and a pronounced effect on reducing Colorado potato beetle
larval feeding. The activity of the protein complexes from the Pleurotus mushrooms is comparable
to the activity of the Cry toxins from B. thuringiensis that bind to membrane protein receptors and
that have already been introduced into CPB-resistant genetically modified potatoes.

These transgenic plants express proteins originally produced by an edible mushroom. These
proteins are immediately degraded by mammalian gastric enzymes and are non-toxic to mammals
and other non-target organisms, so the use of plants transformed with these proteins is considered
safe for human consumption. The recombinant protein complexes from Pleurotus mushrooms
showed toxic effects on bees in in vitro tests. Further experiments to verify the effect of the
transgenic plants on bees are needed. For the experimental field trials, the flowers of the transgenic
potatoes are regularly cut off to avoid possible effects on bees.

Delayed, direct and indirect effects on the environment from the transgenic potato cultivation,
management and harvesting techniques are not expected. The field research/trial will be conducted
and designed according to EPPO guidelines (EPPO Standard PP1/012(4)).

65.1 Information regarding the specific areas of risk:

65.1 1. any change to the persistence or invasiveness of the higher plant and its ability to transfer
genetic material to sexually compatible relatives and the adverse environmental effects of such
changes;

Due to the design of the transcriptional units, we presume that the proteins are not expressed in
flowers. Also, to minimise the possibility of transfer of genetic material to sexually compatible
relatives, the experiments will be done in a high tunnel covered by insect mesh without any other
sexually compatible plant species inside the mesh or in the close vicinity of the tunnel, therefore




any transfer of the genetic material is highly improbable. As an additional precaution, the flower
parts of the plants will be cut off during the experiment.

65.1 2. any change to the ability of the higher plant to transfer genetic material to micro-organisms
and the adverse environmental effects of such changes;

As explained above (section 65.1 2.), transfer of the genetic material to microorganisms and other
environmental effects will be diminished as the study will be performed in a controlled, covered
tunnel, separated from the surrounding environment.

Herbicides will be applied to the trial site after trial completion to ensure there is no uncontrolled
vegetative growth of the plant.

65.1 3. mechanism of interaction between the higher plant and target organisms, if applicable, and
the adverse environmental effects thereof;

Colorado potato beetle (CPB) is an invasive pest species and the major defoliator of solanaceous
crops. Aegerolysin proteins bind to a specific lipid receptor in the membranes of CPB gut epithelial
cells, form complexes with MACPF, which lead to the formation of transmembrane pores that
permeabilize the cell membranes and as a consequence CPB starve and die. The pore-forming
activity of this protein complex is comparable to that of Cry toxins from Bacillus thuringiensis which
have already been introduced to potatoes through genetic modification to confer CPB resistance.

These aegerolysin-based protein complexes are non-toxic for mammals and other non-target
organisms, therefore the use of crops transformed with these proteins is generally considered safe
for human consumption.

INFORMATION BELOW IS STRICTLY CONFIDENTIAL AND CANNOT BE DISCLOSED TO
THIRD PARTIES WITHOUT PESTEVENE WRITTEN CONSENT

INFORMATION ABOVE IS STRICTLY CONFIDENTIAL AND CANNOT BE DISCLOSED TO
THIRD PARTIES WITHOUT PESTEVENE WRITTEN CONSENT

65.1 5. potential changes in agricultural practices and management of the higher plant resulting
from the genetic modification and the adverse environmental effects of such changes;

Agricultural practices and management will be changed. The field trial will be performed and
designed following EPPO Standard PP1/012(4). The experiment will be conducted as a randomized
block design field cage study.

65.1 6. potential interaction with the abiotic environment and the adverse environmental effects
thereof;

As explained above, the study will be performed strictly following the EPPO standard. The
transgenic plants with target animals will be planted in a tunnel covered with an insect mesh and
separated from the outside, therefore any interaction between the transgenic plants and the abiotic
factors outside the tunnel will be prevented under normal environmental conditions. As an
additional precaution, the flower parts of the plants will be cut off during the experiment.

65.1 7. information on any toxic, allergenic or other harmful effects on human and animal health or
the environment, if it occurs during the process of genetic modification.




Complexes of aegerolysin and MACPF proteins derive from edible mushrooms (Pleurotus
ostreatus) and show no or very low toxicity to non-target arthropod or mammalian species as they
are immediately degraded by digestive enzymes. Due to their low stability, these proteins do not
pose any significant environmental threat.

E. Short Description of the Measures Taken by a Person in Order to Control Threats
(Including Isolation Created for Limiting Dispersion), for Example, Proposals for Monitoring
and Monitoring Performed After Harvesting of Crops

All handling of transgenic tubers and plants will be done according to good agricultural practices,
experiments will be performed in a high tunnel covered by insect mesh. Regular monitoring
program will be established with the aim of ensuring reproductive isolation, confinement of the trial,
and the collection of data on the characteristics and agronomical performance of the tested
transgenic plants. In order to minimize potential gene flow, the plants of the trial will be isolated
from neighboring field crops and sexually compatible wild relatives by establishing a spatial
isolation zone between the experimental plots and neighboring fields. Additionally reproductive
isolation will be achieved by identifying and removing all floral parts before pollen maturity. The trial
site will be surrounded by monitoring zones in which sexually compatible species will be removed
prior to flowering. Plant waste material will be destroyed in an appropriate manner. All equipment
required to perform seeding, harvest and site maintenance will be cleaned free of plant material
both before entering the trial site, and before removing it from the trial site. Potato harvesting will
occur either by hand or with commercial equipment. Plant material will be removed from the trial
site, secured appropriately during transport, and destroyed in an appropriate manner to prevent any
accidental release. In the post harvest period the test site will be monitored regularly to remove any
volunteer plants, herbicides will be used in order to ensure there is no remaining test plants.

66. Information relating to the site of release:

Trials will be held on fields with legal address SIA Flourishing, Atvases, Liepas pag., Kekavas
novads. LV-2123

66.2. description of the release site ecosystem, including description of climate, flora and fauna;

The field used for trials is used for agricultural purposes by SIA Flourishing on a regular basis. The
climate, flora and fauna is typical for agricultural land in Latvia. There are no specially protected
species inhabiting the area. Furthermore, inspecting protected areas on ozols.gov.lv maps, no
protected natural areas are located within a radius of 1.5 km from the trial site. As a precaution to
ensure there is no interaction of transgenic plants with the environment, trials will be held under a
protective mesh, flowers will be removed to ensure there is no uncontrolled generative growth of
the plant, and herbicides will be applied to the trial site after trial completion to ensure there is no
uncontrolled vegetative growth of the plant.

66.3. presence of such related wild plants or cultivated plant species that are sexually compatible
with the particular genetically modified organism;

Experiments will be performed in a high tunnel covered by insect mesh (Figure 2). There will be no
presence of sexually compatible wild or cultivated plant species in the field cage study.




Figure 2: mesh netting tunnel for potato growing

66.4. proximity to protected biotopes and specially protected nature territories of European
significance which may be affected by the plant release.

As the experiments will be done in a controlled environment, they will not affect the biotopes or any
protected nature territories.

67. Information relating to the plant release:

67.5. approximate number of plants (or number of plants per square metre).
100 transgenic plants and 100 non-transgenic plants

68.4. monitoring programme and description;

The study will be closely monitored on a daily basis, especially the most important conditions, such
as temperature, moisture and radiation.

68.5. description of emergency plans;

The study will be performed strictly following the EPPO standard. Any deviation from the standard
process will be immediately recorded and corrective actions will be carried out.

68.7. description of detection and identification techniques for the higher plant.

Western Blot and hemolysis analysis can be carried out to identify the transgenic potato plants.
Responsible scientist:

Name, Surname: Laura Ozolina-Pole

Address: Talavas gatve 5-43, Riga, LV-1029

Contacts: 67551226, +371 28337691, laura.ozolina.pole@laapc.lv

Education:

Since 2010 LU Natural Sciences Doctoral programme (up to now)




2008. LU Natural Sciences - Masters in Biology

Work experience:

LLU Augu aizsardzibas zinatniskais institats 2019.- now, researcher
SIA LAAPC 2019.- now, entomology and plant pathology group head
SIA LAAPC, 2014. -2018., researcher, head of entomology group
SIA LAAPC, 2008., researcher

VSIA LAAPC, 2007., assistant

VSIA LAAPC, 2006., agronomist

Main publications:

Ozolina-Pole L. 2012. A distribution and damage of currant by clearwing moth Synanthedon
tipuliformis Cl. in Latvia. In: 2nd International scientific conference: Sustainable fruit growing: from
plant to product. Riga-Dobele, Latvia, P.74 [Riga-Dobele, 22-24 August, 2012]

Ozolina-Pole L., Vilcane J. 2015. Molecular identification and characterization of Synanthedon
tipuliformis Clerck from black currant fields. Acta Biologica Universitatis Daugavpiliensis 15 (1);
157-163.

F. Summary of the Planned Field Trials for Release into the Environment which (in a
Specific Case) will be Installed in Order to Obtain New Data on the Effects of the Release on
Human and Animal Health or the Environment

Plant field trials are not designed to generate new data on the environmental and human health
effects of the release. Human health effects have already been assessed. A number of tests have
also been conducted to test environmental effects, particularly on non-target organisms. The results
are explained in more detail in the answers to the previous questions.

Signature? Date?

Place for a seal?
Notes.

1 Cabinet Regulation No. 457 of 26 May 2009, Regulations Regarding Deliberate Release of
Genetically Modified Organisms.

2 The details "signature", "date" and "place for a seal" of the document shall not be completed if
the electronic document has been prepared in conformity with the regulatory enactments regarding
the drawing up of electronic documents.



