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WITHIN THE
FRAMEWORK OF THE CONVENTION ON BIOLOGICAL DIVERSITY

EXECUTIVE SUMMARY AND RECOMMENDATIONS

The inclusion of microorganisms in the ConventionBiological Diversity (CBD)
recognises the fundamental role played by micrahiadrsity in the maintenance of the
biosphere and as a resource for humankind. ThedN¥@deration for Culture
Collections (WFCC), sponsored by the Internatidsrailon of Microbiological Societies
and the International Union of Biological Sciencasd representing the majority of ex-
situ microbial resource centres, presents an Irdtion Document for governments,
policy makers and microbiologists on issues retptinaccess to ex-situ microbial
genetic resources.

A survey of some 500 culture collections in 58 daoes is provided and an account
given of their role, organisational support, adstirative regimes, distribution policies
and current access practices.

Information is provided on the special charactmssdf microorganisms that distinguish
them from plants and animals and the consequericeglb characteristics for
inventorying, tracking and benefit sharing.

Existing relevant legislation and operating praegiare summarised and policy issues
addressed.

It is recommended that:

* access to ex-situ microbial genetic resources sheamhain unimpeded for the
purposes of scientific research, industrial apgiliea education and health care;
* multidisciplinary expert groups:

» develop operational guidelines or a voluntary cofdeonduct for the
introduction of access and benefit sharing procesiuyuilding on existing
WFCC guidelines;

» develop model material acquisition agreements aatemal transfer
agreements;

» develop management and information systems to &egklisition and transfer
of microbial genetic resources;

» considers the possibility of establishing RegisteZelture Collections to meet
the access and benefi sharing provisions withirfrimeework of the CBD;

* the legal situation with regard to ownership of marganisms and working
relationships between ratified and non-ratifiedrdoes be clarified;



« the Parties to the Convention make full use ofetkygert advice from the
microbiological community in the development of ma@s and drafting of national
legislation relating to access and ownership, susnapplicability

» partnerships be encouraged between establishegeanchicrobial resource centres
with the purpose of building technical and admmaiste capacity through training
and technology transfer.



CONTENTS
EXECUTIVE SUMMARY AND RECOMMENDATIONS
[.INTRODUCTION AND BACKGROUND

.1 Aims and terms of reference

1.2 Definitions

1.3 The importance of microbial diversity
l.4 Summary of relevant CBD Articles

1. SURVEY OF MICROBIAL RESOURCE CENTRES, CURRENT DEPOSIT
AND ACCESS PRACTICESAND RELEVANT EXISTING LEGISLATION

II.1 Status of ex-situ Microbial Resource Centi@sl{ure Collections, CCs)

I1.2 Existing operating practices and deposit aistridbution policies

II.3 The special characteristics of microbial genetsources affecting
implementation of Article 15

Il.4 Existing legislation on access and distribntaf microbial resources - the
Budapest Treaty for the Deposit of Microorganismd bnternational Depository
Authorities for Patent Purposes

Il.5 Research, training and capacity building

[11. POLICY CONSIDERATIONSARISING FROM THE CBD ARTICLES
WITH RESPECT TO ACCESSTO EX-SITU MICROORGANISMS AND
THEIR DISTRIBUTION

[1l.1 Microbial Genetic Resources affected by tHelC

[1l.2 Ownership/Sovereign rights to microorganisms

[11.3 Administrative procedures necessary for inmpémtation

l1l.4 Elements for inclusion in agreements for bigreharing: Between
depositors and CCs Between collaborating CCs (upakenership
arrangements) Between CCs and recipients (users)

l11.5 In-situ considerations

IV.RECOMMENDATIONSfor the development of a framework for action and
Codesof Practicefor the deposit, access and distribution of microbial genetic
resour ces

V. ANNEXES

ANNEX 1 - Contributors
ANNEX 2 - References
ANNEX 3 - Sponsors
ANNEX 4 - CBD Articles
ANNEX 5 - Abbreviations



WFCC INFORMATION DOCUMENT

Prepared by the WFCC Biodiversity Committee andvilie&CC Executive Board, in
consultation with a number of other expert orgaiosa and persons from
environmental law, research, teaching, cultureectibns and industry (Appendix 1)
and with the sponsorship of the International UredbMicrobiological Societies and
the International Union of Biological Sciences.

In response to Document UNEP/CBD/COP/2/13, 6 Oct®B85, Access to Genetic
Resources and Benefit Sharing: Legislation, Adnaisve and Policy Information,
prepared by the CBD Secretariat.

[.INTRODUCTION AND BACKGROUND

. AIM OF THE DOCUMENT

This document aims to provide Parties to the Cotimeron Biological Diversity with
specialised information relating to access to éx4siicrobial resources and to make
recommendations on policy developments that areeqnally sound, scientifically
feasible and operationally practicable. Additiopail will also serve to raise awareness
among the Parties and others of issues that musddressed in developing procedures
for implementing these aspects of the Convention.

As well as giving background information on the omance of microbial diversity, the
document provides a survey of existing microbiabrece centres and current operating
practices; it considers existing legislation (irthg the Budapest Treaty) and the
special characteristics of microorganisms thatcaffaplementation of the CBD. It
addresses policy issues and makes Recommendatiothe festablishment of a process
that will lead to clear and applicable guidelinad @odes of practice for operating the
CBD with regard to deposit, access and distributibex-situ microbial genetic
resources and benefit sharing.

The World Federation for Culture Collections (WFGE€a multidisciplinary Federation
within the International Union of MicrobiologicabSieties and the International Union
of Biological Societies of the International Codrafi Scientific Unions (ICSU) with
responsibility for relationships with microbial cegce centres. It has as its objectives
the overall support of the activities of microliesource centres (Culture Collections)
and the promotion of a world network for informatjcommunication and exchange of
MGRs. Additionally, it makes recommendations tdaral and international
organisations, within its terms of reference, asnged appropriate by the Federation.

The WFCC offers to support the CBD implementatiod help its operation at the
microbial level, working to ensure that requirensemégotiated are practicable and
likely to succeed.



|.2 DEFINITIONS [for the purpose of this document]

Microorganism: includes bacteria (including archaea and cyarnebag, fungi

(including micro- and macrofungi), algae and, ia tontext of this document, protozoa,
viruses, plant and animal cell cultures, and inetudenetic elements of the above, such
as Plasmids.

Microbial genetic resources (M GR): refers to actively growing or conserved resources
of the above.

Microbial resource centres: refers to laboratories that conserve MGRs antritzsy
act as a distribution centre.

The termCulture Collection (CC) has been used throughout this document to avoid
confusion with MGRs. [Note that a CC may range flmmajor international service
organisation to a very small specialised collectitanaged by an individual].

A culture: refers to a population of microbial cells that amaintained ex-situ. A pure
culture may be derived from a single cell (wheiie th possible); a mixed culture may
contain cells that are representative of more trenspecies or sub-species.

An isolate: refers to a culture of a microorganism, namedroramed.
A strain: refers to a pure culture of a named species.
A deposit: refers to a culture that has been made avaitaldeCC for conservation.

A Living Modified Organism (LMO): refers to an organism which has been modified
by means not occurring in nature to contain forddA from another organism.

Ex-situ MGRs: refers to cultures of microorganisms held intaolatory for future
study and use.

In-situ MGRs: refers to microorganisms in the environment.

|.3HOW IMPORTANT ISMICROBIAL DIVERSITY?

Without microbial activity, life on earth would nbe possible. The diversity of
microorganisms plays a major role in maintaining Itiosphere and provides a vast and
largely untapped resource for humankind. Microorgias are to be found in every
ecological niche, performing recycling roles antkiacting with other living forms in
ways that we are only now beginning to underst&idakebrandt, 1994). Their total
numbers are unknown and their study in-situ igalift.

As well as their role in the environment, microarigans play a major role in providing
basic material for the development of pharmacelingys, agrochemicals,
bioremediation and biocontrol agents, food/drinkreg, toiletries and products for



other industries. It has proved difficult to estiméhe value of these resources but, as an
example, the estimated annual global market forrpheeuticals from natural resources
is $50 billion (ten Kate, 1995).

Microorganisms that are isolated from the naturahtan- made) environment are
typically conserved in CCs (whether public sengeatres or specialised research
collections). The numbers thus maintained formb&s of much of our present
knowledge of microbial diversity and are the arahmaterial for future study. They are
an invaluable genetic resource, yet form a smatlgfahe vast numbers of undescribed
microorganisms.

Scientists isolating microorganisms may have aetaof objectives. They may be
involved in environmental, taxonomic, agricultuoalbiochemical research, or be
interested in screening for novel products that maye commercial value.

For the purposes of describing new taxa and tasessential reference standards for
future study and use, the conservation and acdktysilh type strains (those on which
the taxonomic description is based) and other sgprtative isolates, is fundamental.
Furthermore, the ex-situ conservation of all issdlatnicroorganisms, studied and
reported in the scientific literature, is also impat if science is to progress. The
uncertainties associated with re- isolation underthe need for deposit in a CC,
providing conservation skills, ready accessibiéihd the provision of a conserved and
unique reference number. Without this, scientigisilel constantly need to conduct the
skilled and expensive processes of characterisatidridentification at the start of each
new study. Careful documentation of all conservediemal is essential and the
availability of such data is encouraged and sujgpldoty the WFCC.

.4 SUMMARY OF RELEVANT CBD ARTICLES

Requirements for access to genetic resources avelpd in Article 15. Readers are
referred to the CBD text for the complete provisiggNEP Web Site -
http://www.unep/ch) and to Annex 2 for the textloé most relevant Articles, 15, 16,
17 and 19. See also the IUCN Guide to the ConvermtioBiological Diversity, Glowka
et al, 1994, and Sands, 1994 and Glowka, 1996.

For convenience, a summary of Article 15 is progidelow.
Article 15 - Access to Genetic Resources

'Recognizing the sovereign rights of States oveir thatural resources, the authority to
determine access to genetic resources rests vathational governments and is subject
to national legislation.

Each Contracting Party shall endeavour to creatditons that facilitate access to
genetic resources for environmentally sound usesthsr Contracting Parties and shall
not impose restrictions that run counter to theecliyes of the Convention. ...."

The article continues by specifying that the genetsources referred to are ONLY
those that are provided by Contracting Partiesthatlhave acquired the genetic
resources in accordance with the Convention.



It requires that access must be on mutually agiexeals and with prior informed
consent (PIC) of the Party providing the resourttestates that research carried out on
genetic resources shall be done with the full pgodition of, and where possible in, the
country of origin. It requires that contracting fi@s shall take legislative, administrative
and policy measures with the aim of sharing iniegiad equitable way the results of
research and development arising from such reseatiany benefits. Such sharing
shall be on mutually agreed terms.

Other relevant Articles provided in Annex 2 are:
Article 16 - Access to Transfer of Technology,
Article 17 - Exchange of Information and

Article 19 - Handling of Biotechnology and Distribution of iBafits.



II. SURVEY OF MICROBIAL RESOURCE CENTRES, CURRENT
DEPOSIT AND ACCESSPRACTICESAND RELEVANT EXISTING
LEGISLATION

I1.1 Status of ex-situ Microbial Resource Centres (Culture Collections, CCs)

Nearly 500 CCs from 58 countries are registereti wie World Data Center for
Microorganisms (WDCM) database of the WFCC. Thimbase is available to all on
the Internet (Sugawara et al., 1994) (see Table 1).

These CCs may be public, private, academic, goventethor industrial. All operate
according to their own institutional or governmeém@licies and provide a number of
professional services (see Table 2). These include:

- preservation and maintenance for long-term access
- distribution

- characterisation and identification

- management and supply of data on maintainechstrai
- deposit facilities for patent strains

- 'safe deposit' for customers

- quality control testing

- customized microbiological testing and consuljanc

- supply of standard strains - relevant research

- training.

Many other CCs exist that are not registered withWFCC database. These may be
private or institutional, transient or permaneritey may exist to provide local services
or may offer specialist support.

Not all countries have CCs competent to maintdikiatls of microorganisms.
Therefore, MGRs may be isolated in one countryaeqbsited in a CC in another.
Further, some CCs specialise in certain taxonomuas or technical skills and play an
international role in these areas.

The WFCC has no legal authority over any of its loencollections. The CCs are
united on a voluntary basis and through commonmneésts, but are independently
administered. They form an informal network. Thmeas true of the Microbial
Resource Centres (MIRCENS), some 20+ laboratostgkshed over the years by
UNESCO, to act as regional laboratories providmagtng and resources. Not all
MIRCENS distribute MGRs; those that do are affd@ito the WFCC.



Table 1. Culture collections: the overall situation. Numsef collections registered with the
WDCM in each country.

Country N. of N. of
Collections | Cultures

Asia
China 13 30,181
India 12 7,763
Indonesia 14 2,182
Iran 1 496
Israel 2 576
Japan 23 50,767
Jordan 1 19
Korea (Republic of) 2 6,695
Malaysia 3 774
Pakistan 1 200
Philippines 8 3,156
Singapore 2 1,572
Sri Lanka 4 220
Thailand 59 11,694
Turkey 2 1,739
Total: 147 118,034
South America
Argentina 7 6,910
Brazil 44 10,980
Chile 1 174
Colombia 1 3,961
Venezuela 1 150
Total: 54 22,175
North & Central America
Canada 28 48,249
Guatemala 1 256
Mexico 10 4,681
USA 31 188,248
Total: 70 241,434
Oceania
Australia 50 64,313
New Zealand 9 13,740
Papua New Guinea 1 270
Total: 60 78,323
Africa
Egypt 1 880
Kenya 1 205
Nigeria 3 825
Senegal 2 399
South Africa 3 4,800
Uganda 1 550
Zimbabwe 2 702
Total: 13 8,361




Country N. of N. of
Collections | Cultures
Europe
Austria 1 1,570
Belgium 5 37,000
Bulgaria 3 7,403
Czech 15 17,040
Denmark 2 13,290
Former Fed. Yugoslavia 2 209
Finland 2 2,240
France 15 30,639
Germany 14 23,062
Greece 4 2,065
Hungary 6 6,037
Ireland 2 987
Italy 2 8509
Netherlands 8 46,668
NIS (Former USSR) 10 28,011
Norway 2 2,170
Poland 5 4,266
Portugal 1 1,400
Romania 1 63
Slovenia 1 500
Spain 2 5,294
Sweden 4 44,435
Switzerland 1 2,700
UK 25 61,683
Total: 140 347,241
Grand Total: 484 815,568 *

* This figure includes duplicates held in differexailections as a result of multiple
deposit for security purposes or, in the case @ tyr standard strains, for convenience.

[From data supplied by the World Data Center foctdorganisms, Riken, Japan for
publication in 'Microbial Diversity and the Role Bficrobial Resource Centres'(WFCC,
eds. Kirsop, Hawksworth, 1994).]

Note: These data only represent the situation of ciies that have registered with the
WDCM. The numbers of collections so registered madect the enterprise of
individuals in stimulating registration, or the stence of regional initiatives in
microbial systematics. These figures do not neci#gsaiow the complete situation and
many non- registered collections exist. The redsonon-registration may reflect
reluctance to promote holdings, the remit of thmftatory being primarily for research
or in-house activities rather than the provisiomaupply service.



Culture Collections

There are 484 culture collections in 58 countreggstered with the WDCM (1994).
The Table is compiled from information suppliedtbg CCs.

» 188 of them state they are supported by government*

» 28 of them state they are semi-governmental.

e 142 of them state they are supported by univessitie

* 6 of them state they are supported by industry.

« 21 of them state they are private. * one such cbitla (International Mycological
Institute) is intergovernmental.

* 96 collections produce catalogues of holdings. 1&&iple work in these culture
collections.

CulturesHed

There are 815,568 cultures of microorganisms hrettie registered collections.

e 343,253 of them are bacteria, including archaea.
e 372,304 of them are filamentous fungi.

* 14,370 of them are viruses.

* 5,156 of them are cell lines.

» 80,485 of them are other kinds of microorganism.

Services provided in addition to regular maintenance. [See Tablell for details and
proviso]

» 45 provide patent deposit services.

e 128 provide storage services for customers.
e 145 provide distribution services.

e 211 provide identification services.

e 128 provide training services.

e 115 provide consultation services.



Tablell. Services provided in addition to regular mainter@an
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Numbers of
Collections Providing Pat. | Stor.| Dist. | ID. | Train.| Cons.

Oceania

Australia 1 11 22 10 9 12
New Zealand - 4 7 4 6 3
Papua New Guinea - - 1 - - -
Numbers of

Collections Providing Pat. | Stor.| Dist. | ID. | Train. | Cons.

North America

Canada - 9 11 15 3 5
Guatemala - - 1 - - -
Mexico 2 4 9 3 4 5
USA 2 8 15 9 10 8
South America

Argentina - 3 4 3 2 3
Brazil 1 7 13 8 6 9
Chile - - 1 - - -
Colombia - - 1 - 1
Venezuela - - 1 - 1 -

Pat - Patent depository; Stor - Storage servicst DDistribution; ID - identification service; Tira-
Training offered; Cons - Consultation service.

Note: some services may be provided for specific categmf users, for payment only or for in-house
purposes only.

1.2 EXISTING OPERATING PRACTICESAND DEPOSIT AND
DISTRIBUTION POLICIES

Current operating practices are not legally impobet have common features
throughout all CCs. They are dictated mainly bysbtientific requirements of the
microorganisms held, but also depend on the palidiie parent organisation. The
WFCC has published Guidelines to the EstablishrardtOperation of Collections of
Cultures of Microorganisms (Hawksworth, 1993) amdsrtraining programmes on
collection management.

a) DEPOSIT:

Cultures are deposited in CCs for a number of measbhe majority of deposits are
made by scientists who wish to ensure that therky@corded in scientific
publications) can be perpetuated and their experisrepeated and developed by
others in the interests of scientific progresss #ssential that specific source
microorganisms are maintained for future studyesioiher isolates of the same species
may show different experimental results. CCs hheeskills and facilities to provide
this service. Such strains are deposited withoutrastrictions imposed by the
depositor with regard to their future distribution.

Important examples of such deposits are type sti@in which descriptions of species
are based) and reference strains (for quality obotrother testing purposes). Again,
these deposits are made for the future benefitiofaiiology, particularly taxonomy,
and access is unrestricted. The ready availatlfigssential reference material is
fundamental to scientists in all regions of the leior



Other cultures may be deposited for safe-keepingnftustrial purposes. Because of the
ease with which a population of microorganisms ictagnge during growth in a
laboratory, special measures must be taken torgit@i'strain drift' in important
production strains. CCs have long experience ifeggional culture maintenance
leading to stability of properties.

Yet other cultures may be deposited for patent@eep (see 1.4, below) and certain
collections are registered as International Depogi®uthorities for this purpose.

b) DISTRIBUTION:

Subject to national and international safety retyuts, and apart from exceptions noted
below, most cultures held in public collections ar@de available to any applicant,
regardless of country and usually without knowledfjthe ultimate use.

There is a common, implicit and unwritten agreentiat CCs maintain the MGRs as a
service to the scientific community for future ragdh and application. This attitude has
somewhat changed recently as a number of collectiom obliged by their States or
governing bodies to recover costs and so have ad@more commercial approach to
the distribution of cultures.

The user-community is composed of research scisnisiniversities and institutes,
educational establishments (mainly in higher edanaand industrial users. The
distribution of supplies to these categories dep@mdatly on the remit of the CCs, but
it is common for service supply CCs to distribupproximately 33% to commercial
organisations and 66% to academic research anklingaarganisations.

Charges may or may not be made for the supply ltdres. The policy adopted is a
matter for each parent organisation. There is termational agreement regarding the
imposition of charges or policies made for chartgedifferent categories of user (profit
or non-profit, national or non-national, for exaeplin general, however, the service
culture collections adopt similar policies and pices, often coordinated by national or
regional bodies or advised by the WFCC throughputslications (Hawksworth, 1993).

There are generally no restrictions on end usekand/edge of this is not required
before distribution. It is uncommon for materiarisfer agreements to be made
(although some of the major collections are intmdg general sales agreements).
Restrictions on distribution are generally only mspd as a result of international
agreements (eg., shipping regulations, health atiguis, Patent Treaty). Categories of
MGRs so affected are:

a) strains that are part of a patent procedurel(gebelow), or that have been deposited
for safe-keeping as industrial production strainfoo other purposes. Such strains are
not generally accessible and special applicatioagsired. In the case of patent
deposits under the Budapest Treaty, release forengravided and evidence of legal
entitlement is required.

b) pathogens. Such strains are usually made alaibaity to registered users and orders
must generally be made on official paper bearinggéstered signature. Distribution of
such microorganisms by the major service collestigrstrictly controlled, but the



ultimate responsibility rests with the recipieniteet their national quarantine laws
before requesting the culture. The provision of LM@ay be subject to regulatory
provisions (Shipping of Infectious, Non-Infecticaisd Genetically Modified Biological
Materials, Rohde and Claus, 1994).

c) strains collected by the CC for its own interpafposes.

There is no formal international agreement existingeing negotiated similar to the
International Undertaking on Plant Genetic ResauirBather, there is a general
consensus on operational matters, and broadlyasimictices are adopted.

[1.3THE SPECIAL CHARACTERISTICSOF MICROBIAL GENETIC
RESOURCESAFFECTING IMPLEMENTATION OF ARTICLE 15

CCs have been established for different periodsred, some for very many years (Sly,
lijima, Kirsop, 1990), as a service to the inteioadl scientific community (Sly, 1994;
Da Silva, Kalakoutskii & D-K Song, 1993). Their tmitions exist as a result of
deposits made by scientists or of cultures coltebtethe CCs themselves for future use
by the scientific community in research and teaglinfor commercial or non-
commercial application. Deposits in a single cditat may be made by scientists from
a wide range of countries and organisations; funtloee, a single isolate may be
deposited in collections in more than one courdrfatilitate ready access or for back-
up purposes.

Microorganisms have distinctive features that dgish them from plant or animal
genetic resources. These characteristics suggesetd for policies, agreements and
institutional arrangements for access and bengditisg for microbial resources that
may differ from those of other categories of genegsource. The specific
characteristics of relevance are:

- MGRs replicate frequently (sometimes every 30uten), leading to changing
populations both in the environment and during eovegtion; if not expertly preserved
ex-situ this can lead to genetic and phenotypitahibty (‘strain drift') and a failure to
conserve the original sample (Smith and Onions31B8sop and Kurtzman, 1988);

- because of their microscopic size, vast numbeashggh speed of replication,
microbial genetic resources cannot be accuratelynenated; there can be no microbial
'base line' for inventorying purposes. They mayraesferred across borders by wind,
water, the movement of animals or human interventio

- because of their microscopic nature, MGRs cabedtacked and monitored
conventionally; they cannot be readily finger-peshfor authentication purposes,
although this could become a valuable technicdlitothe future. Scope for piracy
exists unless universally accepted proceduresearelaped and adopted (as with the
Budapest Treaty, 1977);

- for many bacterial, viral, micro-algal or yeagesies, it is unlikely that sampling
would lead to species depletion. However, the tdg®sts on which microorganisms
depend could lead to the loss of the dependenbivarspecies. Moreover, the
depletion of certain fungal species occurring ilgue habitats is known to have taken
place and 8% of fungal species are endangered;



- the occurrence of many bacterial and yeast speéxieecorded in a number of
geographical locations, but our knowledge in thesaas still very slight (Stackebrandt,
1994). Few such species occur only in one couattlypugh those found in unique or
environmentally challenging habitats are dependarthe survival of the habitat;

- within a population of microorganisms in the e@owiment, each isolate of a species
may show slight genetic variation from isolatesh&f same species from similar
habitats in other countries - or even from isoldtes) the same habitat at different
times. The isolate is therefore often of considieraignificance in terms of genetic
expression and many isolates of the same specigbenaeld in a collection for
taxonomic or screening purposes; there are spd@ésave only been isolated on one
occasion;

- although many new species may be expected tasbewtred in gene-rich countries,
the same is true of industrial regions (particyl@dlluted regions) where
microorganisms may develop commercially valuabtgpprties in response to
environmental stress. Developed and developingtdesmmay therefore have equal
interest in collecting and preserving local iscdate

- MGRs require special equipment, technologiestardnomic skills for their study;
their study and conservation are specialised diets/(Kirsop & Doyle, 1991).

Typically, microorganisms are isolated, identifistijdied, deposited, maintained
(conserved in CCs) and distributed to the user conityn Many individuals are
involved in the transfer of the MGR from habitateted use.

Records of depositors and information on taxonamid other properties of isolates are
generally well kept, often computerised. Howevelithie case of early deposits,
information on the persons involved in the isolatemd identification and even the
country of origin of deposits may not have beemreéed. It should be noted that
microbial research - particularly microbial ecolagyd microbial systematics - is often
carried out by collaborating experts from seveairtries so that collaborators may be
multinational and numerous.

In general, records in national/international seg\supply collections are more
complete than those in-house research collections.

Each microorganism held in major CCs is allocatedigue identifying code (eg,
DSM1045, IMI20567). The code consists of the acnomy the CC (which for CCs
registered with the WFCC database is also unidadwed by a number. This strain
identifier remains constant even if future taxonostudies require nomenclatural
changes. Once a culture is distributed by a CCthard party there is no control over
the continued use of its identity code, which cdutdchanged by the recipient for
internal reasons. This may have tracking implicgegiand as the official strain code
number may be the sole means of validating evehrfits, its use should be
encouraged. The history and ownership of a straimowt an official designation will
be less readily accepted in CBD agreements.



[1.4EXISTING LEGISLATION ON ACCESSAND DISTRIBUTION OF EX-
SITUMICROBIAL RESOURCES- THE BUDAPEST TREATY FOR THE
DEPOSIT OF MICROORGANISMSAND INTERNATIONAL DEPOSITORY
AUTHORITIESFOR PATENT PURPOSES

Existing legislation affecting access to and dittion of ex situ microorganisms
relates primarily to the control of hazards to de@md the environment (for example,
EC Directive 90/679/EEC), to transport of microargans (Rohde and Claus, 1995)
and to quarantine regulations.

Legislation directly affecting access to microongams occurs in the Budapest Treaty
for the Deposit of Microorganisms for the purposEPRatent Deposit, which came into
force in 1980. Under the Treaty, if a patent inelsithe use of a microorganism, the
microorganism forms part of the patent disclosune must be deposited in an
International Depository Authority (IDA).

A number of procedures must be followed both bydigositor and the IDA regarding
its deposit and future distribution. These requeata are laid down in the Budapest
Treaty and explained in further detail in the Guidéhe Deposit of Microorganisms
under the Budapest Treaty (WIPO, regular updatesiess to microorganisms
deposited for patent purposes is regulated acaptdithe patent system under which
the application was filed.

Countries recognize certain national CCs as IDAgdHe purpose of the deposit of
strains that are the subject of patents. IDAs ntagpt for deposit the kinds of
microorganism for which they have accepted oblaratiat the time of applying for
IDA status, and in which they have expertise. Timeyntain strains in a viable
condition for the life of the patent to the bestlwéir ability. However, should the
deposit die, it is the responsibility of the depasto replace it. IDAs and their clients
are kept informed of requirements and changesdogalures by circulars from the
World Intellectual Property Organisation in Gene&aumber of publications exist
providing information for IDAs on the administratiof the Budapest Treaty
(Bousfield, 1991; Fritze, 1994; Crespi, 1988).

IDAs are generally appointed by the governmenhefdountry in which they reside.
They generally obtain IDA status as a result ofjlerperience in culture maintenance,
and almost all maintain many non-patent depositgsedls

The system is well established and is successtukabperational level.
I1.5RESEARCH, TRAINING AND CAPACITY BUILDING

CCs carry out essential research in the fieldsuadiomy, systematics, culture
preservation (freeze-drying, cryopreservation att) database software development
and may also have specialist activities relevatiégoarent institute. Staff need a high
level of training and must be skilled in the userafdern equipment.

Collaborations between CCs and other research grawgocommon and are often based
on regional developments or international prograsimdternatively, a CC may forge a
bilateral relationship for a research project vathindustrial or university group as the



partner. Such projects may be funded nationallpugh international funding agencies
or industries.

CCs run training courses at the national or intigonal level, at their own institutes or
in other countries under the sponsorship of sughrasations as UNESCO, UNEP and
other funding organisations or from private sposkir, and often in collaboration with
the WFCC or regional culture collection federations

Databases and networks are well established atie imajor CCs information is
organised at a high technical level. Cataloguermédion of some CCs is available on
the World Wide Web, and data on strain propergsaadreasingly computerised and
networked (Edwards, et al., 1995).

Collection staff develop guidelines and generalbrikto disseminate their knowledge,
transfer technology to those requesting trainingpsut and contribute to scientific
papers and books.

The WFCC has a strong training element in its gaognes and has been responsible
for many training courses, customised individuaining and development of technical
information sheets and other publications. A nundfeegional federations and
individual collections have similar programmes.



[11. POLICY CONSIDERATIONSARISING FROM THE CBD ARTICLES
WITH RESPECT TO ACCESSTO EX-SITU MICROORGANISMS AND
THEIR DISTRIBUTION

I11.1 MGRsthat are covered by the Articles of the CBD

Microbial genetic resources acquired prior to tlea@ntion's entry into force and
those provided by a country of origin that is n&aty to the Convention, are not
covered by the Convention's benefit sharing prowsi Nevertheless, there would be
some practical difficulties in ascertaining whictrgtu MGRs are covered by the CBD
and how.

The uncertainty arises because of the need to kmblvthe status of each country of
origin regarding ratification of the CBD and theée&lan which a microorganism was
collected, isolated and/or deposited in a CC forseovation. Because of nomenclatural
changes, transfers between scientists and thehistwyy of many of the CCs (100
Years of Culture Collections, lijima et al., 199t)e necessary information may not
always be easy to track and may not be availakileet@C whose role it will be to
decide whether or not a deposit is covered by BB @nd what distribution policies

apply.

Wide and unrestricted access should be guarameatitype strains (on which the
description of the species is based), referenaestand databases. This is essential for
taxonomic studies, to encourage nomenclaturallgtadnd allow tracking of any name
changes and, therefore, MGRs. In addition, pubbdgessible databases should be
built.

[11.2 Legal Status: sovereign rights and owner ship

The CBD acknowledges sovereign rights of a Pargr genetic resources within its
jurisdiction. While it is necessary to be able soextain the country of origin of isolates
that may lead to benefits for that country, thestjio& of ownership of genetic resources
is not addressed by the CBD (Glowka et al.). itasknown to what extent national
laws cover the ownership of MGRs (both in-situ arekitu), but this is thought likely

to be complex and differ from country to countrgr Example, since the isolation of a
specific type of microorganism may involve the ablbration of a number of experts -
who may separately isolate, characterise, idergidygen, preserve, store, distribute the
MGR and who may be located in different States edtiha different ratification status
- the different rights and obligations of theseiwdlals may need to be clarified if
benefit sharing is to be considered.

From the above, the following points arise:

1. It will be necessary to determine whether owmersf microorganisms is covered by
national law in the countries of origin, since thans of access may depend on this
knowledge.

2. In many cases, species of microorganisms aroantl in a single location, but in
several other locations of a similar nature as.Wéierefore, one species of
microorganism found in the territory of one Partgynalso be found in the territory of



another Party. It may be technically difficult toope that an isolate is from a specific
country.

3. Microorganisms may easily be transferred adoosders, either wittingly or
unwittingly. It is almost impossible to track arnktefore control such movements.

4. As only MGRs provided by CCs in Contracting 8sawill be affected, the situation
that applies when MGRs are provided from a Contrgd®arty to a non-Contracting
Party, or from a non-Contracting Party to a ConingcParty must be clarified.
Moreover, it is uncertain if requirements are akelcdin cases where the MGR has been
deposited by a Contracting Party into a CC locatikiin the territory of a non-
Contracting Party.

5. The rights of indigenous and local communitiesrdMGRs located within their
territories, as well as their knowledge, innovasi@md practices associated with MGRs,
should be recognized.

[11.3 Administrative procedures

Information normally supplied to the CC is seldodeguate for the implementation of
the CBD. It will be necessary for the CCs to reedivler information relating to any
deposit made in order to meet distributional oltigges of the country of origin and the
country in which the CC is located. The procedveglirements of the CCs are not
clear at present and CC staff are not well informledut such requirements.

The final uses to which a distributed MGR may beipgenerally not known to CCs
and may not be known to the end user at the tinmecpfest, since the importance of a
strain may only be recognised following furtherdstwn it or related isolates. Further,
the user may be unwilling to divulge the envisaged use. It follows that since the
application of the microorganism for environmentabund use is unknown to CCs,
this requirement of the CBD is unlikely to be ewctable by the CCs.

It will be necessary for depositors and CCs witharnties to provide and keep accurate
and complete records of dates of deposit and oafjisolates so that the requirements
of the CBD are not violated inadvertently.

It will be necessary for procedures to be adoptdtié case of the death of a
microorganism covered by the CBD, and any need forbe replaced. As is the case
with the Budapest Treaty, such requirements musigrése the fact that it is often
difficult to maintain certain microorganisms exusiAccount must also be taken of the
difficulties arising with contaminated or mixed tuks. Furthermore, CCs must retain
the right to cease to maintain a deposit (for almemof legitimate reasons) and
provision must be made to allow for the notificatmf such action and the
implementation of appropriate transfer arrangemeideemed necessary.

It will be necessary for safety requirements tortst within the CBD operations and for
national regulations to be observed. Thus, theibligton of an MGR that is also a
pathogen or a LMO, will be regulated both by theDCéhd the national/international
safety regulations. These will need to be harmahise



[11.4AELEMENTSFOR INCLUSION IN AGREEMENTSRELATING TO
ACCESSTO MICROBIAL GENETIC RESOURCESAND BENEFIT SHARING

A number of parties are likely to be associatedhhie sustainable exploitation of
microorganisms, which involves isolation, purificet, identification, preservation,
documentation and distribution to users. At eaayesta number of
individuals/organisations/states may be involved.

The three basic groups involved in the procesd pdepositors (who may or may not
come from the country of origin of the culture, amdo may or may not be the
collector), 2) culture collections (where more tluare may be involved) and 3) users
(which may be commercial or non-commercial). Itidddoe noted that in some cases
the CCs will also be the depositor. The nature gfe@ments between these groups will
differ, but all should include clauses relatingptissible benefit sharing, access to
information and respect for the initial agreemeithwhe country of origin.

Flow diagram to show the movement of a culture fouantry of origin to end user:

Depositor in country of origin ----

I
I |
a) | I
v I
I
1st CC ------- > user |
I
b) | I
I v
v I
I
Possi bl e 2nd CC |
l |
c) | I
v I
I
USEl <ecmmmmmmmmmmme o

Specific points for arrangements between a, b aar@ @s follows:
a) Between the depositors and CCs:

1. Agreements will have to be made between depssitad CCs to ensure that possible
future benefits deriving from any development ofisolate for commercial purposes
take into account the rights of the country of mrignd also the efforts of the CCs in
maintaining the MGR. Such arrangements should ibef@ should not inhibit the
essential deposit of material for future scientfiady. It is important that continuing
deposit be encouraged and that barriers to this@ratroduced through the need to
comply with the requirements of the CBD.

It is likely that individual CCs will draw up su@greements at the national or
institutional level, but there may be advantagdewmeloping internationally acceptable
guidelines of elements that should be includedichsaagreements. Additionally, if a



system of registration is introduced, registered €Quld adopt pre-negotiated global
agreements that protect their interests and thbdealepositors.

b) Between CCs

In cases where culture collections in the countryrigin lack the technical competence
for taxonomy and maintenance, partnerships (twopamangements) will be required
to be made while skills are developed. A networkagbnomic expertise residing in
collections in different countries may be needed agreements between culture
collections will be required. Agreements betweersG@ould respect the agreements
made between the depositor and the original CCapgpdopriate financial arrangements
will need to be made between the partner collestionolved.

c) Between CCs and users

Elements for inclusion in such agreements deperdowledge of the origin of the
isolate so that all parties derive appropriate benand that arrangements for the
repatriation of information and sharing of reseaesults can be addressed.

Elements considered to be important for inclusitoagreements for benefit sharing are:

- Capacity building: research, training, exchanfysctentists; collaborative projects; the
ability to work directly with scientific groups;

- Technology transfer: in, for example, isolatioharacterisation, identification,
taxonomy, screening techniques; - Donation of egeint: this should always include
an element for training in use and repair. Equipnséould be donated for which the
manufacturer has a national presence so that maimte is possible;

- Access to information on MGR's by country of amighe level of information transfer
should be decided during negotiation of agreeméhublicly available databases are
important and should be accessible by all parties.

- Up-front payment for equipment, staff costs, mats.

- It should be ensured that remuneration is paitiécappropriate parties within the
country of origin (such as the institute whichascarry out the work).

- Contractual arrangements: the meaning of exalysieonfidentiality, termination and
royalty payment arrangements should be made ddaaose unused to them. Although
such arrangements are likely to be bilateral, tsamild be guidance for developing
countries on, for example, the realistic levelsayalties to expect and the advantages
and disadvantages of such agreements. Model cttragld be developed and these
and general guidance made available through the CBBring House Mechanism.

- As the economic value of samples is very debatabbasic guide could be developed
to aid those unused to such negotiations, basexerience of agreements that have
succeeded.

The key information requirements with all the abageeements are:



* date of collection of the MGR

* country of origin

* date the CBD came into force in the countriesiued.
(Footnote: CBD came into force 29 December 1993)

[11.5SPECIFIC POINTSTO CONSIDER REGARDING IN-SITU MICROBIAL
RESOURCES

The distinctive features of microbial growth andivaty are such that in-situ
conservation is difficult and uncertain. Microbpapulations are dynamic and
continually responding to environmental changea ¢ar greater scale than with other
organisms. It is therefore not necessarily prodedio try to conserve such populations,
particularly in the case of prokaryotes, even vgreh a thing possible. However, there
are cases where conservation in-situ is imporemsélt lakes, mycorrhizal fungi that
have inhabited unique sites for very many yeard,sanon) and of greater importance
than ex-situ conservation.

The major need with regard to microorganisms ineimaronment is for greater study
and an increase in knowledge of the interactioms&den the micro- and macroflora of
the environment. Currently, our knowledge is vemyitied.

Technology is now developing to make it possiblednserve (by cryopreservation)
cores of soil samples. These have the benefitooirdeng microbial populations at a
point in time, for future study.

It seems unlikely that sampling will deplete micadliversity, except in cases where
microorganisms are habitat- specific or host-depand

When considering the conservation of microorganigiisin the framework of the
CBD, ex-situ conservation is the more importantrapenal policy.



IV SPECIFIC RECOMMENDATIONSLEADING TO THE DEVELOPMENT OF
A PROCESS FOR THE IMPLEMENTATION OFHE CBD WITH RESPECT TO
MICROORGANISMS

The WFCC and other experts contributing to thisushoent make the following
Recommendations.

Recommendations 1 - 4 address the overall impatahaccess to research and
educational material, and the need for resourceklwmle; recommendations 5 - 8
make suggestions for the development of a volurtadg of practice (or guidelines),
the establishment of registered collections andithelopment of standard
documentation, all of which should be considerathir by expert groups with a view
to establishing a framework for governments to asgslthe issues at the national level.

It is recommended that the Parties make full us&/BCC expertise, specifically with
regard to capacity building, training programmaspnhomic knowledge, conservation
skills, access to established databases and ativarggh the implementation and
development of the existing WFCC Guidelines

(Annex 2, WFCC Documents).

[1] CCs and the microbial resources they hold asesetial for nature conservation,
research and industrial applications for the beémdéfnumankind.

Disease surveillance and control must continue paired and requires access to
MGRs and related information.

Access for such purposes is fundamental and shmilde impeded, provided that it is
in conformity with the CBD and intellectual propertghts.

RECOMMEND that access to ex-situ microbial resources remaimapeded for the
purposes of education, research, industrial agmics, taxonomy and health care
(animal, plant and human) in accordance with Aetith(2). Administrative procedures
required to determine rights should not obstruetekchange of essential material.

[2] There is a need to conserve existing and fusokates of microorganisms ex-situ, to
facilitate exchange and build specialist scientipacity in all countries. However, it is
not feasible to establish CCs competent in all ofi@ groups in all contracting States
and the financial implications of establishing awét collections should be recognised
(Hawksworth, WFCC Guidelines for the Establishmeamd Operation of Microbial
Resource centres, 1993).

Partnerships with established CCs or expert reseamups should be encouraged on
the understanding that training and information lddae exchanged and agreements
forged that will protect any rights that might ageito the Parties concerned. Such
partnerships may lead to permanent sharing of kexgé and resources as capacity is
developed in the newly established CCs.

RECOMMEND that appropriate partnership arrangements betestblished and
emerging CCs be encouraged, with emphasis onrainitechnical and administrative
capacity, and with the development of agreemenehsaire benefit sharing between the



partners. Collections should be established in tasof origin where appropriate, but
should take into account the network of expertissady existing.

[3] The involvement of the microbiological commupnib negotiation of further
measures under the umbrella of the CBD and inidgaéif national access legislation
should be sought to ensure that decisions madeday authorities are practicable.
[Note: the input of microbiology experts provedical to the successful negotiation
process of the Budapest Treaty]. Legal advice sweis relating to the ownership of
microorganisms is required, since this will arisemnany access-related decisions.

RECOMMEND that expert advice from the microbiological comiityis sought in
the development of measures and drafting of natiegsslation relating to access and
ownership, to ensure applicability.

[4] Uncertainties regarding the arrangements t;mbhde between States that are Parties
to the Convention and those that are not shoulddrdied. With present uncertainties,
the CCs will be unable to devise operating procesltinat ensure compliance with the
CBD.

RECOMMEND that relationships between contracting and nontragating states be
resolved so that operating procedures may be deselby the CCs.

[5] In order to assist CCs to comply with the psions of the CBD for benefit sharing,
appropriate guidelines or procedures for acceasdaprovision of MGRs should be
developed. Parties may wish to consider the neeguidelines or a code of conduct for
CCs containing elements on prior informed consBi€), mutually agreed terms and
benefit sharing. Such guidelines could build ugenéxisting guidelines for the
establishment and operation of collections of ecaliof microorganisms (Hawksworth,
1993). The standards contained in these guidetioelsl be used as a basis for the
development of legally binding material transferesgments (MTAS).

This process could have parallels with the mutialt system for the exchange of plant
genetic resources for food and agriculture (MUS&Y ninder consideration by a
number of organizations (IPGRI Feasibility Studyameess and benefit sharing, 1996).
This study explores different options for access laenefit sharing arrangements,
which may provide some useful analogies for miabt@sources.

RECOMMEND the establishment of a multidisciplinary expedugy to provide
assistance and expertise in drawing up operatguidklines (or a voluntary code of
conduct) for CCs to incorporate access and besiediting procedures, building on the
existing Guidelines [see WFCC Documents, Appendlix 3

[6]. Because of the characteristics of microorgasisnd the difficulty of tracking their
movement, the development of standard minimum tefnagireement between
depositors, collections and end-users would grestyst access arrangements and the
distribution of benefits. The development of moagieements such as model prior
informed consent (PIC) acquisition agreements aaténal transfer agreements
(MTAS) could be helpful to CCs, reducing unnecegsiaplication of effort and
minimising costs.



RECOMMEND that the experts' group develop model materialisdgpn agreements
(including PIC) and material transfer agreement$ Alg).

[7]. In order for CCs to be able to fulfil the comodns in material acquisition and
transfer agreements, they need to record and inémkmation related to access.
Essential minimum information for inclusion in dibcuments are: date of collection,
date of isolation, country of origin, CBD statuscoluntry of origin, names and location
of all individuals/organizations involved in theopess, taxonomic identity of sample
(where known) and current and prior CC accessionbaus of isolates. Consideration
could be given to the need to establish PIC atithe of deposit.

RECOMMEND that CCs should consider how to establish manageamsl
information systems to track the acquisition aatsfer of MGRs.

[8]. The Parties may wish to consider the poss$ybdf progressively establishing
Registered Culture Collections for the purposeacilitating the access and benefit
sharing provisions of the CBD (ten Kate, 1996). iRiegtion would require that certain
standards are met and would confer certain obbgaton the CCs, but at the same time
provide a number of benefits in terms of pre-areghgxport/import authorization, pre-
negotiated benefit arrangements, national statdsaron. Parties could draw upon the
experience, standards and quality controls apjlyeliDAs to establish and operate such
a system.

RECOMMEND that an expert group consider the possibilitystéblishing Registered
Culture Collections to meet the access and bestaditing provisions within the
framework of the CBD.
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ANNEX 3 - SPONSORS OF THE WORKSHOP

- BioMerieux

- European Collection of Animal Cell Cultures

- European Union, DGXII

- International Union of Biological Sciences

- International Union of Microbiological Societies
- Novo Nordisk AS

- Pfizer Incorporated

- Smith Kline Beecham

ANNEX 4 - CBD ARTICLES Articles 15, 16, 17 and 19 of the Convention on
Biological Diversity)

Article 15. Accessto Genetic Resour ces

1. Recognizing the sovereign rights of States tveir natural resources, the authority
to determine access to genetic resources restshvethational governments and is
subject to national legislation.

2. Each Contracting Party shall endeavour to createitions to facilitate access to
genetic resources for environmentally sound usesthsr Contracting Parties and not
to impose restrictions that run counter to the dibjes of this Convention.

3. For the purpose of this Convention, the genesources being provided by a
Contracting Party, as referred to in this Artictel&rticles 16 and 19, are only those
that are provided by Contracting Parties that atetries of origin of such resources or
by the Parties that have acquired the genetic ressun accordance with this
Convention.

4. Access, where granted, shall be on mutuallyexterms and subject to the
provisions of this Article.

5. Access to genetic resources shall be subjgmidoinformed consent of the
Contracting Party providing such resources, undéissrwise determined by that Party.

6. Each Contracting Party shall endeavour to devafa carry out scientific research
based on genetic resources provided by other GuimgaParties with the full
participation of, and where possible in, such Caxting Parties.

7. Each Contracting Party shall take legislatieBmmistrative or policy measures, as
appropriate, and in accordance with Articles 16 2@@nd, where necessary, through
the financial mechanism established by Articlega 21 with the aim of sharing in a
fair and equitable way the results of researchdewdlopment and the benefits arising
from the commercial and other utilization of geag&sources with the Contracting
Party providing such resources. Such sharing slealipon mutually agreed terms.

Article 16. Accessto and Transfer of Technology



1. Each Contracting Party, recognizing that teabgpincludes biotechnology, and that
both access to and transfer of technology amondr@&admg Parties are essential
elements for the attainment of the objectives of @onvention, undertakes subject to
the provisions of this Article to provide and/ocifdate access for and transfer to other
Contracting Parties of technologies that are relet@the conservation and sustainable
use of biological diversity or make use of genetgources and do not cause significant
damage to the environment.

2. Access to and transfer of technology referreid fmaragraph 1 above to developing
countries shall be provided and/or facilitated urfde and most favourable terms,
including on concessional and preferential termsremutually agreed, and, where
necessary, in accordance with the financial mechnamistablished by Articles 20 and
21. In the case of technology subject to patentsodiner intellectual property rights,
such access and transfer shall be provided on wehith recognize and are consistent
with the adequate and effective protection of letdlial property rights. The
application of this paragraph shall be consistétit paragraphs 3, 4 and 5 below.

3. Each Contracting Party shall take legislativBmamnistrative or policy measures, as
appropriate, with the aim that Contracting Partiegarticular those that are developing
countries, which provide genetic resources areigeavaccess to and transfer of
technology which makes use of those resources,utnaly agreed terms, including
technology protected by patents and other inteliqiroperty rights, where necessary,
through the provisions of Articles 20 and 21 andanordance with international law
and consistent with paragraphs 4 and 5 below.

4. Each Contracting Party shall take legislativBmnistrative or policy measures, as
appropriate, with the aim that the private sechoilitates access to, joint development
and transfer of technology referred to in paragrhgibove for the benefit of both
governmental institutions and the private sectatefeloping countries and in this
regard shall abide by the obligations includedaragraphs 1, 2 and 3 above.

5. The Contracting Parties, recognizing that patant other intellectual property rights
may have an influence on the implementation of @osvention, shall cooperate in this
regard subject to national legislation and inteamatl law in order to ensure that such
rights are supportive of and do not run countetstobjectives.

Article 17. Exchange of Information

1. The Contracting Parties shall facilitate thehetge of information, from all publicly
available sources, relevant to the conservationsasthinable use of biological
diversity, taking into account the special needdexfeloping countries.

2. Such exchange of information shall include ergaeof results of technical,
scientific and socio-economic research, as welhfasmation on training and surveying
programmes, specialized knowledge, indigenous raatitibnal knowledge as such and
in combination with the technologies referred tdiicle 16, paragraph 1. It shall also,
where feasible, include repatriation of information

Article 19. Handling of Biotechnology and Distribution of its Benefits



1. Each Contracting Party shall take legislativenmistrative or policy measures, as
appropriate, to provide for the effective parti¢ipa in biotechnological research
activities by those Contracting Parties, especidlyeloping countries, which provide
the genetic resources for such research, and vigasible in such Contracting Parties.

2. Each Contracting Party shall take all practieabkasures to promote and advance
priority access on a fair and equitable basis bytaating Parties, especially
developing countries, to the results and benefising from biotechnologies based
upon genetic resources provided by those Contgaétarties. Such access shall be on
mutually agreed terms.

3. The Parties shall consider the need for and htiesgeof a protocol setting out
appropriate procedures, including, in particulayance informed agreement, in the
field of the safe transfer, handling and use of langg modified organism resulting
from biotechnology that may have adverse effedhenconservation and sustainable
use of biological diversity.

4. Each Contracting Party shall, directly or byuieiqg any natural or legal person
under its jurisdiction providing the organisms redd to in paragraph 3 above, provide
any available information about the use and safsgulations required by that
contracting Party in handling such organisms, dsageany available information on
the potential adverse impact of the specific orgiasi concerned to the Contracting
Party into which those organisms are to be intreduc



ANNEX 5- ABBREVIATIONS
[Individual Culture Collection acronyms not inclutje

CBD - Convention on Biological Diversity

CC - Culture Collection

COP - Conference of the Party

FIELD - Foundation for International Environmendaid Legal Development
FIM - Forum for Industrial Microbiologists

ICSU - International Council of Scientific Unions

IDA - International Depositary Authority

INBio - National Biodiversity Institute of Costa é&

IUCN - The World Conservation Union

LMO - Living Modified Organism

MGR - Microbial genetic resource MIRCEN - MicrobRéesource Centre
MTA - Material Transfer Agreement

PIC - Prior Informed Consent

UNEP - United Nations Environment Programme

UNESCO - United Nations Educational, Scientific &wtural Organisation
WDCM - World Data Center for Microorganisms

WFCC - World Federation for Culture Collections

WHO - World Health Organisation *
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Microorganisms (URLhttp://www.wfcc.nig.ac.jpV.
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