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Supplementary Explanation on Points to Consider for Preparing Biological Diversity Risk
Assessment Report in Application for Approval of Type-1 Use Regulations

February 2026 edition

Biological Diversity Risk Assessment Report

(General Points to Consider)

In order to ensure proper use of genetically modified organisms, the Biological Diversity Risk
Assessment Report will be published in the Japanese version of the Biosafety Clearing House (J-BCH ,
https://www.biodic.go.jp/bch/), in principle, after the approval of Type-1 Use Regulations (Annex is not
disclosed). Therefore, it is not allowed to establish the Biological Diversity Risk Assessment Report
simply referencing an annex without including any specific information.

A Biological Diversity Risk Assessment Report should include key specific information for each
section, with detailed information provided in an annex. Information whose disclosure would interferes
with intellectual property rights, such as patent information, can be masked except for the name of
genetically modified organisms.

It is recommended to determine the name of genetically modified organisms carefully, as masking is
not permitted.

I Information on the Host("? or the Taxonomic Species to which the Host Belongs
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1 Taxonomic Classification and Distribution in the Natural Environment
- Describe the taxonomic classification (family, genus, species) and natural distribution of the host
of the genetically modified virus, which is genetically modified organisms®™ (e.g., Moloney
murine leukemia virus, human immunodeficiency virus type 1, adenovirus type 5, adeno-
associated virus type 2, herpes simplex virus type 1, etc.).

« If the host has a serotype, genotype, strain name, etc., cite the relevant literature. If detailed
information on genotype and the method used to establish the host are available, they should be
provided in annex.

« If the genome of the genetically modified virus contains components derived from multiple
species, the host should be selected based on the functions related to viral replication, such as the
mode of replication.

+ If a single host for the genetically modified virus cannot be determined, multiple potential hosts
may be listed.
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(*2) "Host" refers to an organism as defined by the Cartagena Act into which nucleic acid or its
replicates, obtained using the technology specified in Article 2, paragraph (2), item (i) of the
Cartagena Act, is transferred. In the case of a genetically modified virus, it refers to the virus that
is the source of the genetically modified virus.
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" This English translation of the Japanese Administrative Notice is intended to be a reference material to provide convenience for users. In the event of inconsistency between the Japanese original and this English translation, the former shall

prevail.

¥ Except in Cartagena Act, “Living Modified Organisms (LMOs)” is translated as “Genetically Modified Organisms (GMOs)”.

§ https://www.ncchd.go.jp/center/activity/gep_center/reference/Biodiversity.pdf
Thttps://www.pmda.go.jp/files/000221590.pdf
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(*3) "Genetically modified organisms" is legal term that include genetically modified microorganisms
(including viruses), genetically modified animals and genetically modified plants, etc. It also
includes organisms that have been cell fusion between different taxonomic families. In this
Supplementary Explanation, "genetically modified organisms™ specifically refers to "genetically
modified viruses."
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2 History and Current Status of Use (including History and Current Status of Use as Human or
Veterinary Medicines or Industrial Use)
- Describe any history of uses of the genetically modified viruses utilizing the same host or same
species of organism for gene therapy or industrial use.
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3 Physiological and Ecological Characteristics("*)
(1) Basic characteristics

(2) Environmental conditions required for growth or survival

(3) Predatory or parasitic properties
« For viruses, state "Not applicable" as the viruses do not have predatory or parasitic properties.

(4) Mode of replication or proliferation
- Describe the following items: The mode and mechanism of cell infection, the mode of genome
amplification within infected cells, the mode of virus particle formation, the mode of
transmission to surrounding cells (including cell-to-cell infection and cases where the virus
exits the cell and spread to distant site), the tissue-organ tropism and whether of the virus can
infect to non-human organisms.

(5) Pathogenicity
+ Describe the organ-specific pathogenicity in infected individuals, the name of possible diseases,
the incidence rate of infected individual, and whether subclinical infection occurs. Details should
be provided, especially if significant pathogenicity to humans or animals is known.

(6) Productivity of hazardous substances
+ In the case of viruses, describe 1) whether host viral genome-derived proteins produced within
infected cells are harmful, and 2) whether harmful proteins are secreted extracellularly. If no
secretion of harmful substances is observed, enter such information as "Proteins derived from
the host viral genome are produced within infected cells, but noxious substances secreted outside
of the cell have been reported."

(7) Other information, including inactivation conditions
+ Describe the conditions for inactivation and supporting information (including reference) on the
assumption of inactivation methods and conditions of use that may actually be used in clinical
applications for genetically modified viruses. Describe the inactivation method actually used for
use, etc.
« Information on the viability of the host in the environment (environmental water("> or
environmental contact surface("®) should be provided.
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Other considerations
- Describe the general characteristics of the genus to which the host belongs.
+ In addition to general characteristics of the species, describe any specific traits unique to the
host.
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(*4) "Ecology" refers to "the way in which organisms live in their natural environment," and "ecological" | (¢4) [/4fE] &id [EMPRHRREO L & TEELTWDE 2R3 AiEchy, 4
is used in reference to animals and plants. B L ITEOHEY 2 SR SN b D Th 5,
For viruses, physiological characteristics such as infectivity should be described. A IV ADYE IR O L BRI B U CRER A,

(*5) "Environmental water" refers to "freshwater including tap water, sewage sludge, seawater, etc." (%5)  TEREEAK) &1 TAGEKRZGTRK, TG, WKE] 209,

(*6) "Environmental contact surfaces" refers to "plastics, cotton, metals, etc." (x6) [l L1X 79 2F 07, M, &B%) 2019,

II Information on the Preparation of Genetically Modified Organisms
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1 Information on Donor Nucleic Acid ¢7)
(1) Composition and origin of components

+ The components of the donor nucleic acid include coding regions such as proteins (including
coding regions of signal peptides and linkers), transcriptional regulatory elements (promoters,
enhancers, poly-A addition signals, etc.), post-transcriptional regulatory elements (such as
WPRE regions), sequences for expressing multiple genes (IRES regions, P2A peptide regions,
etc.), artificial sequences derived from restriction enzyme cleavage sites during donor nucleic
acid construction or insertion, and the organisms (nucleic acid donors) from which the donor
nucleic acid is derived should be specified. However, for artificial sequences derived from
restriction enzyme cleavage sites, it is not necessary to describe the organism, and it may be
explained as "the artificial sequence transferred during plasmid construction.”

+ The nucleotide sequences of each component should be provided in annex. For each sequence,
include detail such as the base length, the information on relevant database (e.g., GenBank) that
provides the relevant sequence data, etc. For protein-coding regions, amino acid sequences
should be provided in annex.

(2) Function of the donor nucleic acid components

+ Describe the functions and characteristics of each component of the donor nucleic acid.

« If the transcriptional regulatory element used (promoter, enhancer, poly-A addition signal, etc.)
exhibit tissue or cell specificity, provide detail.

+ Homology and open reading frames (ORF) searches of the Donor nucleic acid should be
performed using databases, including the host sequences flanking the insertion site. A summary
of results should be provided (e.g., whether toxic, carcinogenic, or other potentially hazardous
sequences are present, and the assessment of the absence of deleterious function or physiological
activity of proteins generated by unintended recombination-induced ORFs).
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(*7) "Donor nucleic acid" means a nucleic acid or their replicates that are transferred to a host and are
produced using a technique to process the nucleic acid outside the cell (excluding vectors).
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2 Infomation on Vectors ("8
(1) Name and origin
- State "Not applicable".

(2) Properties
- State "Not applicable".
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(*8) Under the Cartagena Act, “vector” is defined as a nucleic acid that transfer and replicates a donor
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nucleic acid within a host (assuming a plasmid of E. coli). Note, therefore, that “vector” used in
gene therapy (genetically modified viruses) are not classified as “vector” under the Cartagena Act.
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3 Method of Preparation of Genetically Modified Organisms
(1) Structure of the entire nucleic acid transferred into the host
+ Indicated the positions of all components, including donor nucleic acids, within the entire
genome of the genetically modified virus.
+ Clearly show the start and end point of each component in nucleotide sequence.
« For viruses with very large genome sizes or viruses whose the entire sequence is difficult to
determine due to many repetitive sequences, it is possible to explain them in part by citing the
host literature information.

(2) Method of transfer of the nucleic acid into the host
« If plasmids are used for the preparation of genetically modified viruses, an overview should be
provided.
« If packaging cells, etc. are required for the preparation of the genetically modified virus, their
origin and characteristics should be described.
+ A method for preparing a genetically modified virus using the above-described plasmids, cell
lines, etc. should be described.

(3) Process of cultivation of genetically modified organisms
+ The outline of the manufacturing method should be described. The specific manufacturing
method should be detailed in the annex using a schematic figure (flowchart), etc.
+ Describe the manufacturing site (Japan/outside Japan).
+ For non-replicative genetically modified viruses, the absence of replication-competent viruses
(wild-type and/or recombinant) and the methods and limits of detection should be described.
Detailed quality control methods should be provided in the annex.
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4 State of the Transferred Nucleic Acid and the Stability of Trait Expression by the Nucleic Acid
+ The state of the nucleic acid transferred into the host should be described. If no special properties
are observed, describe such as "the transferred nucleic acid is present as part of the genome of the
genetically modified virus."
« If the genetically modified virus or its genome remains in the target cell, its location and state
(e.g. provirus inserted into a chromosome, episome), stability (persistence), and persistence of
expression of the donor nucleic acid should be described 9.

- If used for ex vivo gene transfer, describe how to infect target cells.
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(*9) It has been reported that VSV lentivirus can survive for long periods outside cells, and AAV can
survive for long periods inside cells.
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5 Method for Detection and Identification of Genetically Modified Organisms and their Sensitivity
and Reliability
<Non-clinical studies>
- Describe the detection method and sensitivity (e.g. limit of detection, lower limit of
quantification) of the genetically modified virus carried out in the kinetic and in vivo distribution
studies. Detailed test method should be provided in the annex.
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<Clinical studies>

- Describe the methods for distinguish between wild-type and genetically modified viruses.

+ A brief overview of the type of sample collection, method of detection, and validity of the
detection method should be provided. The details should be described in the annex.

« If the same primer-probe set is used as in non-clinical studies, this explicitly should be described.
It should also be described that, even if there is only animal data, such data can be used to measure
human samples.
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6 Differences from the Host or Taxonomic Species to which the Host Belongs
+ The differences between the host or taxonomic species to which the host belongs and genetically
modified virus in terms of their components, characteristics viability, replication capability,
infectivity, and infectious host, etc. should be described.
« If any components have been removed from the host, describe their functions and any resulting
changes in the characteristics of the genetically modified virus by removing the component (the
annex may be cited).
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IIT Information on the Use of Genetically Modified Organisms

I BETHRZ AYZEOERECET 1EHR

1 Contents of Type-1 Use
- Describe the same contents as in the "Application for Approval of Type-1 Use Regulations."
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2 Method of Type-1 Use
- Describe the same contents as in the "Application for Approval of Type-1 Use Regulations.”
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3 Method of Collecting Information After the Start of Type-1 Use by the Applicant
- Describe information in the following cases:

i) When assessment and testing of the kinetics, biodistribution, and viral shedding of genetically

modified viruses are required.

il) When assessment and testing of horizontal transmission (transmission to third parties) or
vertical transmission (transmission to germ cells and progeny) of genetically modified viruses
is required.

iii) When assessment and testing of environmental release and viability of genetically modified
viruses are required.

- If case i) is applicable, the outline of the viral shedding study plan (the type of sample collection,
sampling time points and detection methods) should be provided. The details should be described
in the annex.

- If information is not collected, the reason should be described.

(Reference)
- Evaluation for shedding associated with gene therapy products using viruses/vectors
(PSB/MDED Administrative Notice, dated November 25, 2025)
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| 4 Measures to Prevent Adverse Effects on Biological Diversity When Such Risks Exist
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- If there is no risk of impacts on biological diversity, state "Not applicable".

- If it is deemed necessary to establish measures in advance similar to the Emergency Measures
Plan of the Ministry of Agriculture, Forestry and Fisheries, this should be described.

- Describe the response to emergencies such as accidents.
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5 Results of Use in Laboratories, etc., or in Environments Similar to Those in which Type-1 Use is
Planned
* The results of non-clinical biodistribution and viral shedding studies and viral shedding
assessment in clinical studies should be described.

<Non-clinical studies>

+ The results of non-clinical studies (biodistribution, viral shedding, etc.) conducted in Japan and
outside Japan should be described.

+ The results of viral shedding should be described in particular to clarify the dosage and method
of administration of the genetically modified virus, comparison with the anticipated human
dosage, the route and duration of viral shedding.

+ The results of distribution should be described in particular to clarify whether of the genetically
modified virus is distributed to reproductive organs. If distribution is observed, the risk of
integration into germ cells chromosomes should be assessed.

« If there are appropriate reasons (such as if non-clinical biodistribution studies indicate a very
low likelihood of viral shedding, or if clinical viral shedding data are available), it is not
necessary to conduct non-clinical viral shedding studies. If no non-clinical viral shedding studies
have been conducted, this should be described and rationale for omitting them should be
explained.

+ Regarding safety information, if no notable abnormal findings were observed, it is sufficient to
simply state that fact.

<Clinical studies >

- If viral shedding data have already been obtained in clinical studies, provide a summary. While
clinical shedding data are not necessary, if there are no viral shedding data, the expected behavior
of viral shedding of genetically modified viruses in humans should be described based on the
reference on similar genetically modified organisms. In the discussion, explain the reasons why
information on the viral shedding of similar genetically modified organisms is considered to be
available for understanding the behavior of the genetically modified viruses in question. The
details should be described in the annex.

« Patient’s viral shedding management methods for previous clinical studies should be included
in "6. Information Obtained Through Use Outside of Japan *. The details should be provided in
the annex.
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6 Information Obtained Through Use Outside of Japan
+ Viral shedding data from outside Japan using genetically modified viruses should be described.
The details are described in the annex.
- When clinical data on multinational clinical studies are described in "5. Results of Use in
Laboratories, etc., or in Environments Similar to Those in which Type-1 Use is Planned", the
section may be cited.
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1V Assessment of Effect on Biological Diversity

IV WSk R R i

1 Property of Reducing Other Microorganisms
(1) Identification of microorganisms that may be affected
(2) Assessment of the specific content of the impact
(3) Assessment of the likelihood of the impact occurring
(4) Determination of whether there is a risk of impacts on biological diversity

+ Describe the contents of items (1) to (4) in an orderly manner. (The following section "2.
Pathogenicity"”, "3. Production of Hazardous Substances"; "4. Property of Horizontal
Transmission of Nucleic Acids" should be described in the same manner.)

+ Describe the competitive advantage of genetically modified viruses and their property of reduce
other microorganisms (including viruses) through proteins derived from donor nucleic acids that
are expressed or secreted in infected cells. In the case of viruses, they are often not identified in

Q).
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2 Pathogenicity
(1) Identification of wild fauna or flora, etc. that may be affected
+ Since there is a possibility of horizonal transmission to third parties, the specified wild fauna
or flora, etc. shall be described for the human as a third party.

(2) Assessment of the specific content of the impact
+ A description of host pathogenicity is not essential, but if a gene involved in host pathogenicity
has been modified, the modification should be explained in detail and then the change in host
pathogenicity should be described.
+ The pathogenicity of a protein derived from a donor nucleic acid expressed or secreted in an
infected cell should be described. (When this is described in Chapter IV Section 3: Production
of Hazardous Substances (2), a reference to that section may be provided.)

(3) Assessment of the likelihood of the impact occurring
+ The possibility (probability and frequency) of the effects described in (2) occurring in the wild
fauna or flora, etc. specified in (1) under Type-1 Use in accordance with the Type-1 Use
Regulations shall be described. If it is determined that there is no possibility, the results of
such determination shall be described with the evidence.

(4) Determination of whether there is a risk of impacts on biological diversity
- Based on the contents of (1) to (3) above, if there are no particular concerns, it shall be stated
that "as long as Type-1 Use is conducted in accordance with the Type-1 Use Regulations,
there is no risk of adverse effects on biological diversity due to pathogenicity."

(Reference)

+ Even for non-replicating genetically modified viruses, if it cannot be completely denied that a
non-replicating genetically modified virus may give rise to a virus equivalent to a genetically
modified organism that has acquired the ability to replication in the subject's body (replication
competent), their replicative virus shall also be evaluated.
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+ Note that a non-replicating genetically modified virus that is not integrated into the genome of
an infected organism can replicate if co-infected with a wild-type virus.

- For genetically modified retroviruses produced using packaging cells, note that the host range
may vary depending on the property of the envelope protein.

+ Serious adverse reactions observed in other gene therapies using similar genetically modified
viruses should also be evaluated.
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3 Production of Hazardous Substances
(1) Identification of wild fauna or flora, etc. that may be affected
(2) Assessment of the specific content of the impact
+ Describe the hazard of the donor nucleic acid-derived protein that are expressed or secreted in
infected cells, as well as the hazard if the protein is overexpressed in humans. If this
information is already described in Chapter 1V Section 2: Pathogenicity (2), a reference to that
section may be provided.
(3) Assessment of the likelihood of the impact occurring
(4) Determination of whether there is a risk of impacts on biological diversity
+ Based on the contents of (1) to (3) above, if there are no particular concerns, it shall be stated
that "as long as Type-1 Use is conducted in accordance with the Type-1 Use Regulations,
there is no risk of adverse effect on biological diversity due to production of hazardous
substances."”
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4 Potential for Horizontal Transmission 9 of Nucleic Acids
(2) Identification of wild fauna or flora, etc. that may be affected
(2) Assessment of the specific content of the impact
(3) Assessment of the likelihood of the impact occurring
(4) Determination whether there is a risk of impacts on biological diversity
+ As a precondition for horizontal transmission of nucleic acids, infectious genetically modified
viruses may be shed from humans administrated with genetically modified viruses and
transmitted to third parties. Therefore, including this possibility, the potential for the transfer
of nucleic acids to third parties, wild fauna and flora, and other microorganisms (including the
host) should be evaluated based on the following points:
i) Pathways and amounts of viral shedding from patients administrated with the genetically
modified viruses
ii) Potential for integration of nucleic acids of the genetically modified virus into the
chromosomes of infected cells
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iii) Effects of the spread of the genetically modified virus in the natural environment on wild QHRERERITEE TR Z VA NV ADER L7256 D & BB EBEY S X
fauna or flora, including humans, or microorganisms iﬁi%m@%@
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genetically modified organism to another organism.
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5 Other Properties
- Describe any properties other than those listed above that are considered appropriate for the
assessment.

« If vertical transmission can occur, assess the risk.
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Countermeasures should be described as needed in Chapter Il1, Section 4: Measures to Prevent
Adverse Effects on Biological Diversity in Cases Where Adverse Effects on Biological Diversity
May Occur"
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(Reference)
Matters to Be Considered in Conducting an Assessment of Adverse Effect on Biological Diversity
Necessary for an Application for Approval of Type-1 Use Regulations for Biologically Modified
Drugs, etc. (PFSB Notification No. 0913005 dated September 13, 2007) (excerpt)

Procedures for assessing impacts on biological diversity
(1) Identification of wild fauna and flora that may be affected
- Identify species of wild fauna or flora that may be adversely affected by biological diversity
depending on taxonomic species and other attributes, such as by comparing them with those using
non-modified organisms under the conditions of use of the products that may be assumed to
contain modified organisms. In this case, the potential adverse effects should not be ignored for
reasons of low probability.
+ Potential impacts of genetically modified organisms may include the following:
- Diseases of wild fauna or flora, including toxic and allergenic effects
- Impacts on the genetic diversity of species or populations in the receiving environment
- Transmission of infectious disease, changes in susceptibility to pathogens that may lead to the
emergence of new hosts or vectors
- Reduction in the effectiveness of therapeutic drugs by transferring genes that confer resistance
to antibiotics used in human or veterinary medicines
- Biogeochemical effects, such as carbon and nitrogen recycling through changes in the
decomposition of organic matter in soil
- Spread of genetically modified organisms into the environment
- Transfer of inserted genes to other organisms
- Interactions with other organisms

(2) Assessment of the specific content of the impact

Evaluate the specific content and severity of potential adverse effects that wild fauna or flora, etc.
specified or selected in (1) that may result from the use of drugs containing genetically modified
organisms. This evaluation should be conducted under the assumption that such adverse effects may
occur, noting that the severity of the effect can be influenced by the environment in which the drug
containing genetically modified organisms is released and the method of release.

(3) Assessment of the likelihood of the impact occurring

Evaluate the degree of likelihood that the wild fauna or flora, etc. specified or selected in (1) will
be adversely affected by genetically modified organisms when the Type-1 use is conducted in
accordance with the Type-1 Use Regulations. The primary factors in this assessment are the
characteristics of the environment where the release is intended and the method of release.

(4) Determination whether there is a risk of influence on biological diversity

The estimation of the risks to biological diversity posed by genetically modified organisms that
may cause adverse effects (i.e., the potential to hinder the maintenance of species or populations of
wild fauna and flora) should, to the extent possible, be conducted using the latest methods. This
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estimation should combining the likelihood of adverse effects occurring with the severity of their
consequences.

V Overall Evaluation
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A summary of all assessments in Chapter IV should be presented, followed by a comprehensive
evaluation. Finally, conclude with a statement such as "Therefore, as long as the Type-1 Use of
genetically modified organisms described in the Application for Approval of Type-1 Use Regulations
is carried out, it is concluded that there is no risk of adverse effect on biological diversity caused by
the genetically modified organisms."
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List of Annexes to Biological Diversity Risk Assessment Report

Annex 1: Information on genetically modified organisms (position, origin, function, etc. of the
components in the genome, complete genome sequence of the genetically modified
organisms, amino acid sequence (including the amino acid sequence of the protein derived
from or bound to the donor nucleic acid, as well as amino acid sequences of envelopes,
capsids, etc., when supplied from source other than the host), result of homology search,
ORF search, etc.)

Annex 2: Manufacturing process of the genetically modified organisms (a summery may be provided
in the form of flowchart, etc.) and quality control of RCV

Annex 3: Detection tests of genetically modified organisms (test methods, limit of quantitation and limit
of detection)

Annex 4: Summary of non-clinical biological distribution study results

Annex 5: Summary of clinical study results (distribution and viral shedding)

* The structure of the annexes can be modified as appropriate by the applicant.

* The text of the annexes shall, in principle, be in Japanese. However, it is permissible for figures and
tables to include English.

* If the required information is included, an excerpt from the Investigator's Brochure (Japanese
version) is acceptable. In addition, if the information on Environment Risk Assessment (ERA)
submitted to the authorities for the initiation of clinical studies in Europe is applicable to this
biological diversity risk assessment, a summary of the ERA in Japanese can be submitted as an
annex, along with the full ERA as an attachment.
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