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1. Experiments in which pathogens are inoculated into 

animals

2. Experiments in which genetically modified 

microorganisms are inoculated into animals

3. Experiments in which genetically modified cells are 

transplanted into animals

4. Experiments to create and use genetically modified 

animals

What is animal testing related to biosafety?

Pathogen handling 
experiments

Genetic 
recombination 
experiment

Both pathogens and genetically modified organisms require containment



Possession, use, movement, etc. of highly dangerous pathogens are regulated by law in order 
to prevent human-induced epidemics caused by terrorism, etc.

・ Human → Specific Pathogen (Infectious Disease Law)

・ Domestic animals → monitored infectious disease pathogens (Livestock Infectious 
Diseases Control Law, Family Law)

Other pathogens (Note) are not legally regulated (each facility operates according to internal 
regulations in accordance with the guidelines of WHO, ministries, academic societies, etc.)

(Note) Class 1 non-pathogenic microorganisms such as Escherichia coli K12-derived strains 

and lactic acid bacteria are also treated as “pathogens” when used in research.

Legislative Regulations on Pathogens

Pathogens



病原体等の適正管理につい
て

Prohibition of 
possession, etc. 

《Class Ⅰ pathogens 》
○ Ebola virus
○ Crimean-Congo 

hemorrhagic fever virus
○ smallpox virus
○ South American 

hemorrhagic fever virus
○ Marburg virus
○ Lassa virus

(6 of the above)

Permission for 
Possession, etc.

《 ClassⅡ pathogens 》

○ SARS-Coronavirus
○ Bacillus anthracis
○ Tularemia fungus
○ Yersinia pestis
○ Clostridium botulinum
○ Botulinum Toxin

Notification of 
Possession, etc.

《 Class Ⅲ pathogens 》

○ Possessed only by 
corporations designated by 
the government or 
government ordinance (facility 
must be designated), 
transferable (except smallpox 
virus)

○ Separate designation is 
required for imports.

○ Transport notification (Public 
Safety Commission)

○ Punishment for act of 
emanating.

○Possession, import, transfer, 
and acquisition are possible 
when permission is obtained 
from the Minister of Health, 
Labor and Welfare for the 
purpose of testing and 
research.
○Transport notification 
(Public Safety Commission)

○Subsequent notification to the Minister of Health, 
Labor and Welfare about the types of pathogens, 
etc. (within 7 days)
○Notification of transportation (Public Safety 
Commission)

＋ ＋ ＋
○ Observance of facility standards, storage, use, transportation, sterilization, etc. (Ministry of Health, Labor and Welfare ordinance) according to pathogens, etc.
○ Collection of reports and on-site inspections by the Minister of Health, Labor and Welfare, etc.
○ Improvement Order by the Minister of Health, Labor and Welfare
○ Penalties for violations of improvement orders, etc.

○ MERS coronavirus,  ○ SFTS virus
○ Q fever coxiella,  ○ Rabies Virus
○ Multi-drug resistant tuberculosis
○ Coccidioides fungus
○ Monkeypox virus
○ Renal symptomatic hemorrhagic fever virus
○ Western equine encephalitis virus
○ Tickborne encephalitis virus
○ Omsk hemorrhagic fever virus
○ Kyasanul forest disease virus
○ Eastern equine encephalitis virus
○ Nipah virus,  ○ Japanese spotted fever 

rickettsia
○ Rickettsia typhus
○ Hantavirus pulmonary syndrome virus
○ B virus,  ○Burkholderia mallei
○ Brucella spp.
○ Venezuelan equine encephalitis virus
○ Hendra virus
○ Rift valley virus, ○Burkholderia pseudomallei
○ Rocky Mountain spotted fever rickettsia

Country understands
Possession

Compliance with 
standards

《 Class Ⅳ pathogens 》
○ Influenza virus (with serosubtype
H2N2, excluding pathogens of 
infectious diseases such as new strains 
of influenza)
○ Influenza virus (with serosubtypes  
H5N1, H7N7, H7N9, excluding 
infectious disease pathogens such as 
new strains of influenza)
○ Pathogens of infectious diseases 
such as new strains of influenza
○ Yellow fever virus
○ Cryptosporidium
○ Mycobacterium tuberculosis (except 
multidrug-resistant tuberculosis)
○ Vibrio cholerae
○ Shiga toxin
○ Shigella
○ Salmonella typhi
○ Enterohemorrhagic E. Coli
○ Paratyphoid A bacterium
○ Poliovirus
○ West Nile Virus
○ Chlamydia psittacosis
○ Dengue virus
○ Japanese encephalitis virus

Specified Pathogens and Legal Obligations 

COVID19(SARS-CoV-2) 
has been added to the 
Class Ⅳ pathogens

(6 of the above)

(25 of the above)

(17 of the above)





date

Transport of pathogens and recombinant microorganisms

International Air Transport Association (IATA) Category A, Category B Infectious 
Substance Packaging Container

Never put dry ice in the secondary 
container! Caution for bursting!

Primary container: Sealed test tube, etc.

Absorption/cushioning material

Secondary container: Sealed pressure-
resistant container

Tertiary container: Display the necessary 
information on a box with a side of 10 cm 
or more



Pathogen/specimen carrier (example)

• world courier ：International transport possible. expensive.

• FedEx ：International transport possible. expensive.

• Nippon Express (medical service) ：Domestic (International transport is also 

possible depending on the destination). Relatively cheap.

• Japan Post ： Domestic, registered research institutions only. It is the 

cheapest, but it requires notification of the person in charge of packing, 

double checking of packing, and documents necessary (checklist, etc.)

Please do NOT send by regular courier! It will be mixed with other 

packages including foods.



safety cabinet

International biohazard sign

Clean bench chemical draft

Regarding containment equipment



International 
biohazard sign

HEPA-
filter

pressure in 
chamber

Safety of 
experimen

ters

Sample 
cleanliness 
retention

Environme
ntal 

pollution 
prevention

safety 
cabinet presence presence negative ○ ○ ○

Clean 
bench absence presence positive X ○ X

chemical 
draft absence absence ー ○ X X

Only safety cabinets can contain pathogens



Safety cabinet maintenance

HEPA filter replacement

Although it depends on the frequency of use, it is ideal to replace the 
battery every five years. Always pay attention to the air volume 
gauge and self-test before driving to ensure safety

Safety cabinets that use specific pathogens are required to undergo 
regular inspections (once a year for Class Ⅲ or upper, and 
optionally periodically for Class Ⅳ).

Regular replacement of UV lamps

Regular replacement of gas hoses



121˚C (1 atm), 20 minutes. High temperature 
and high pressure. Use it correctly and safely!

Visual 
confirmation 
of water level

securely close the lid

Autoclave

inside the can

drain bottle



・Autoclaves with an internal volume of 21 liters or more are classified as small pressure vessels as stipulated 

by the Industrial Safety and Health Act, and are obligated to perform regular self-inspections at least once a 

year and to keep inspection records for three years.

Sterilize with autoclave for surely!

・For a normal floor-type autoclave, add 4 minutes for every 2 L of liquid (reference)

・ Inspection of sterilization status (regularly using a sterilization indicator)

Autoclave tape can be used to 
determine before or after 
sterilization, but it does not 
confirm inactivation.

biological indicator sterilization card





Adopted in January 2000 with the aim of preventing adverse effects on 

biodiversity due to the use of genetically modified organisms. As of 2022, 

most countries except the United States have ratified

Biosafety of the Convention on Biological Diversity Cartagena Protocol

With the entry into force of the Cartagena Protocol in Japan (February 2004), the 

domestic law enacted in place of the previous "Guidelines for Recombinant DNA 

Experiments" was enacted as "Regulations on the use of genetically modified 

organisms, etc. The Law Concerning the Protection of Sex (the Cartagena 

Law)”.

About genetic modification



Subject to Cartagena Law

(1) About genetically modified organisms

Organisms containing nucleic acids or copies thereof obtained by using the 
following technologies

i) Technology for processing nucleic acids outside the cell

ii) Technology to fuse cells of organisms belonging to different families

(2) Usage, etc.

i) Use for food, feed, experimental materials, etc.

ii) Cultivation, rearing, cultivation, etc.

iii) Processing, storage, transportation, disposal

iv) Acts incidental to these



What is a “living organism” under the Cartagena Act?

Viruses or viroids, such as cells capable of transferring or replicating 
nucleic acids
However, human cells, etc., and cells, etc. with differentiation potential 
or differentiated (excluding individuals and gametes) that do not grow 
into individuals under natural conditions shall be excluded

Human individuals, gametes, embryos, 
cultured cellsAnimal cultured cells 
(including ES cells)

non-living
(not subject to regulation)

Individual animals, gametes, embryos Living organisms (regulated)

Animals implanted with transgenic cells Living organisms (regulated)



Measures related to the use of genetically modified organisms

(1) Type 1 use, etc.

Use, etc. without preventing the spread of 
genetically modified organisms into the environment

(2) Type 2 use, etc.
Use, etc., while preventing the spread of genetically 
modified organisms into the environment

Genetically modified organisms used for research are usually used after taking 

measures to prevent diffusion, so they are classified as "Type 2 Use, etc." The 

relevant requirements are stipulated in the Ministerial Ordinance of Type 2.



Containment measures are included in the "Type 2 
Ministerial Ordinance“

・Specified use, etc. (institutional experiments)
→ Must take prescribed measures
→ Research institutions can approve experiments

・Unspecified use, etc. (Minister confirmation experiment)
→ must be confirmed by the Minister of Education, 

Culture, Sports, Science and Technology

Measures Concerning Type 2 Use, etc.



• Nucleic acid donor: an organism from which donor nucleic acid is derived

• Donor nucleic acid: Nucleic acid that is introduced into another species as a foreign gene

• Host: An organism that receives a donor nucleic acid and becomes a recombinant organism

• Vector: Nucleic acid necessary to integrate donor nucleic acid and introduce it into a host

Requirements for determining “containment measures”

From Takara Bio Co., Ltd. website

MoMLV

HCMV

SV40

Human

Highly functional vectors contain 
functional sequences such as various tag 
sequences, reporter genes, promoters 
and terminators.
All of these can be donor nucleic acids, 
and the organisms from which they are 
derived can be nucleic acid donors.



Classification of Experiments (Article 3 of the Ordinance on Type 2)

~Nucleic Acid Donor and Host Levels~

class 1 Microorganisms, mushrooms and parasites that are not pathogenic 
to mammals, animals and plants

class 2 Among microorganisms, mushrooms and parasites, those with low 
pathogenicity to mammals, etc.

class 3 Among microorganisms and mushrooms, those with high 
pathogenicity to mammals and low transmissibility

class 4 Microorganisms that are highly pathogenic and highly transmissible
to mammals

For individual classification, please refer to "Type 2 Notification Appended Table 2"



Experiments using microorganisms

・  Use of pathogenic microorganisms whose experimental classification is undetermined

・ Host or nucleic acid donor is class 4

・ Host is class 3

・ The host (excluding viruses and viroids) is class 2 and the donor nucleic acid is a drug 

resistance gene

• Viruses and viroids that maintain their ability to multiply and infect, and multiply through 

use, etc.

• Toxin gene with donor nucleic acid below LD50 100 µg/kg body weight

Animal testing

・  Experiments involving the use of microorganisms as described above

• Donor nucleic acid is an infection receptor for pathogenic microorganisms (originally not 

possessed by the host)

Example of Minister Confirmation Experiment



An attempt to ensure the safety of experiments by using a "host-vector 

system" that combines a host that cannot survive except under special 

culture conditions and a vector that is not transmissible to other non-

experimental organisms.

B1:  EK1, SC1, BS1, E. coli B derived strain, etc

B2:  EK2, SC2, BS2

others:

These are called "certified host-vector systems" and are the 

criteria for judging that a certain level of safety is ensured.

Biological containment



Physical containment

Those that attempt to prevent transmission and spread to experiment workers and others by 

confining pathogens and genetically modified organisms, etc. within facilities and equipment.

P1, P2, P3 ← Facilities and equipment

LS-C, LS-1, LS-2 ← Mass culture experiment (20 L or more)

P1A, P2A, P3A ← Animal use experiments

P1P, P2P, P3P ← Plant use experiment



1.Ordinary microbiology laboratory, etc.
2.Closure of windows, doors, etc. during the 
experiment
3.Restrictions on entry to non-related 
parties
4.Inactivation of genetically modified 
organisms
5.Minimize aerosol generation6. Hand 
washing, etc.

P1

1  Installation of autoclave (inside the building)
2. Aerosol-prone experiments should be kept in a safety 

cabinet.
3. Display of "P2 level experiment in progress

P2

P3

1. interlock vestibule
2. The laboratory can be washed with water, fumigated, 

and sealed.
3. Installation of the autoclave (inside the laboratory)
4. 4Do not enter or exit during an experiment that is 

likely to generate aerosols
5. laboratory negative pressure
6. Feet and hand wash that can be operated 

automatically
7. Wastewater inactivation
8. Wear special work clothes, protective equipment, etc.
9. Display of "P3 level experiment in progress"

＋

＋

Measure A

1.Ordinary animal breeding room, etc.
2. Escape prevention equipment, etc.
3. Facilities for collecting manure, etc.
4. Measures that enable individual identification
5. Indication of “Recombinant animals being 
reared (P2, P3)”

Physical containment requirements

＋



It is obligatory to display according to 

the containment level, such as

・P2 level experiment underway

・Breeding recombinant animals (P2)

Display during experiment



Labeling on 
container

Display in vault

Obligation to display during storage

Genetically Modified Animal Sperm/Zygote 
Storage Liquid Nitrogen Container

ultra low temperature freezer

Genetically modified organisms, etc.

Genetically modified organisms, etc. in storage

Genetically modified 
organisms, etc. in storage



1. Each time it is transferred, provided, or 
consigned,

2. The fact that it is Type 2 use of living modified 
organisms, name of the host, etc. and the name 
of the recombinant nucleic acid, name and 
address

3. Issuing documents 

     Indication on containers

FAX

E-mail

Provision of information when moving genetically modified 
organisms (in Japan)

by either way
(to keep as evidence)



１． First, notification the following information in advance

２． Display the following information on the outermost side of 

the packaging container

１） a genetically modified organism, etc.

２） Requirements for safe handling, storage, transport and 

use

３） additional information

・ Exporter's name, address and contact information

・ Importer's name, address and contact information

However, this is an arrangement under the Cartagena Protocol and does 

not apply to non-Parties to the Protocol.

Provision of information when moving genetically modified 
organisms (overseas)



1．Report and collection

2. On-site inspection, etc.

3. order to take measures

4. Penalties

１） Violation of order to take measures 

→ Imprisonment for up to 1 year

Fine of up to 1 million yen

２）Type 2 use, etc. without confirmation of containment measures

３）Assignment, etc. without providing necessary information

４） Exported without the required notices or labels 

→ Fine of 500,000 yen or less

Measures against inappropriate handling, etc.



Are Genome Modified Animals “Genetically Modified Organisms”?

Animals created by genome editing technology such as CRISPR/Cas9 are not subject to the law if it 

is confirmed that the obtained organism does not contain extracellularly processed nucleic acids. 

However, in order to "provide information on the characteristics of the organism and the results of 

consideration of the possibility of impact on biodiversity prior to use, etc. to the competent 

authorities," It is required to submit an Experimental Plan Report.

On the other hand, if the finally obtained organism contains extracellularly processed nucleic acid, or 

if the absence of extracellularly processed nucleic acid has not been confirmed, it will be classified 

as a genetically modified organism based on the law as before. Since it will be handled, the above 

experiment plan report is unnecessary (Genju Bunkashin No. 100).



Dealing with accidents

• Pathogen／ Exposed to genetically modified organisms

• Pathogen ／ Detecting physical abnormalities attributed to genetically modified organisms

• Pathogen ／ Genetically Modified Organisms left the Experimental Zone

• Serious deficiencies were discovered in the testing area's safety equipment.

• Please notify the person in charge of the experiment and the person in charge of harm 

prevention without delay.

It is important not to cause an accident, but it is more important to 

be able to respond appropriately in the event of an accident.
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