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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The application of varied data forms in different microbial resource centres (MRCs) for in-house data
management and publication is a major problem, which severely impedes efficient data exchange
globally. It can also hinder depositors/users and potential users of MRCs from accessing their holdings
and related information, and therefore impedes exploitation of microbial material and associated data
in academia and bio-industries in the long run.

This document provides a set of data fields for data publication, aiming to improve data exchange of
online catalogues among MRCs, by applying unique identifiers and a uniform data form. It also helps to
L e e - oetateg data.

This|document also specifies requirements for data management and internal data qualify control to
imprijove the overall accuracy and reliability of data and information documented in MRCs, which is the
basiq of efficient data sharing and exchange.

© IS0 2020 - All rights reserved v
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Biotechnology — Specification on data management and
publication in microbial resource centers

1 Scope

This document specifies requirements for data management and publication in microbial resource
centres tMREs)toemable tonsistent formratting, amd a quatity controt workffow tofmprove the overall
quality of data. It also provides recommendations for MRCs to improve data sharing and.integration of
micrpbial material and associated data.

This|document is intended to facilitate procedures such as accessioning, acquisition, authentication,
presg¢rvation, storage, and distribution, and can be used by MRCs, regulatory authorities, orjganizations,
and [schemes using peer-assessment to confirm or recognize the conipetence of MRCs in data
management and publication

NOTH International, national and/or regional regulations or requirenients can also apply to specific topics
coveriled in this document.
2 Normative references

The following documents are referred to in the text iy such a way that some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmehpts) applies.

[SO 40387:2018, Biotechnology — Biobanking— General requirements for biobanking

3 Terms and definitions
For the purposes of this document;the following terms and definitions apply.
ISO dnd IEC maintain terminjological databases for use in standardization at the following gddresses:

— ISO Online browsing-platform: available at https://www.iso.org/obp

— IEC Electropediajdvailable at http://www.electropedia.org/

3.1
accefssioning
documenting the addition of a new microbial material (3.17) and/or associated data to an MRC (3.18)

[SOURGE: ISO 20387:2018, 3.1, modified — Replaced “biological” by “microbial”; “a bipbank” was
replaced by “an MRC”.]

3.2
acquisition
act of obtaining possession and/or custody of microbial material (3.17) and/or associated data

[SOURCE: ISO 20387:2018, 3.2, modified — Replaced “biological” by “microbial”.]

© IS0 2020 - All rights reserved 1
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3.3

associated data

any information affiliated with microbial material (3.17) including but not limited to collection,
taxonomic, deposit history and provider data

[SOURCE: ISO 20387:2018, 3.3, modified — Replaced “biological” by “microbial”, the coverage in the
inclusion was modified to data management related categories.]

3.4

authentication

process by which microbial material (3.17) is characterized to a defined level of specification using
appropriate tcphuulusy/duuuulcutqtiuu to—establish—a—conelusivebasis—for a\,\,cytius the-material as

genuine

[SOURCE: IS0 20387:2018, 3.4, modified — Replaced “biological” by “microbial”.]

3.5
catalogue
systematicallly arranged list or record often including descriptive information

[SOURCE: IS0 20387:2018, 3.10]
Note 1 to entfy: It can include printed and online catalogues.

3.6

deposit
act of transferring possession and/or custody of microbial material (3.17) and/or associated data [from
depositor (3|7) to MRC (3.18)

3.7
depositor
provider
person or entity from whom/which the microbiglmaterials (3.17) and/or associated data is received or
acquired

[SOURCE: I$0 20387:2018, 3.41, modified ‘— Replaced “biological” by “microbial” and deleted “for
biobanking’| at the end.]

3.8
distribution
process of providing selectedicrobial material (3.17) and/or associated data to recipient(s) (3.24]

[SOURCE: 1$0 20387:2018, 3.20, modified — Replaced “biological” by “microbial”; “/user(s)”| was
deleted.]

interoperability
capability te—€emmunicate—exeeuteprograms,—or—transferdata—amens variousfonetionalunits in a

manner that requires the user to have little or no knowledge of the unique characteristics of those units

[SOURCE: ISO/IEC 20944-1:2013, 3.6.1.24]

3.10

IRCC

international recognized certificate of compliance

permit or equivalent document issued at the time of access as the evidence that the microbial material
(3.17) and associated data has been accessed in accordance with the decision to grant PIC (3.22), and
that MTAs (3.19) have been established for the user and the utilization

Note 1 to entry: When available on the ABS Clearing-House of the Nagoya Protocol, an IRCC number can be
attributed, which can be used as a reference number.

2 © IS0 2020 - All rights reserved
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Note 2 to entry: This term is based on the Nagoya Protocol.

3.11

legacy microbial material and associated data
microbial material (3.17) and associated data acquired or received by the MRC (3.18) before the MRC
has implemented this document

3.12

life cycle of data

all st

3.13

ages in the process of data usage from initial establishment to its discontinuation

MAA
martg
matg
contl

Note
ther

Note

3.14
MAT

mutuyally agreed terms

contj
and 4

Note
utiliz
for sy

3.15
MDS|
mini
colle
disti
infon

Note
if this

3.16

metadata

data

[SOU

brial accession agreement
brial acquisition agreement
ractual document between a depositor (3.7) and an MRC (3.18) in a material transfer pj

1 to entry: It documents basic data such as place and date of sampling in a standardized form,
le, rights, and duties of the depositor and MRC.

P to entry: MAA is synonymous to material deposit agreement (MDA),Itis'normally put in pla

'actual arrangements between a provider (3.7) of microbial material (3.17) and/or assq
| recipient (3.24)

1 to entry: It sets out specific conditions for the fair and equitable sharing of benefits aris
ation of microbial materials and/or associated dafa, and that can also include further conditig
ch utilization as well as subsequent applicatiens and commercialization.

mum dataset
ction of technical and scientific data digitized in specific fields of a database, which is 1
hguish unambiguously a particular microbial material (3.17) and provides a minimury
mation available for each atcession in an MRC (3.18)

information is netavailable.

that defines and describes other data

RCE:ISO/IEC 11179-1:2015, 3.2.16]

ocess

and specifies

e by an MRC.

ciated data,

ing from the
ns and terms

hecessary to
n amount of

1 to entry: Microbialdnaterials, except for legacy microbial materials, cannot be inserted into the catalogue,

3.17

microbial material
any substance(s) derived or part obtained from a microorganism, and any complexes or association
between microorganisms

Note 1 to entry: It comprises all prokaryotes (archaea and bacteria), some eukaryotic organisms (fungi, yeasts,
algae, protozoa), any association between the latter (e.g. lichens), non-cellular entities (e.g. viruses), their
replicable parts and other derived materials (e.g. genomes, plasmids, cDNA). It also includes some viable but not
yet culturable microorganisms.
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MRC
microbial r

:2020(E)

esource centre

microbial biobank
microbial BRC

legal entity or part of a legal entity that performs biobanking of microbial material (3.17) and
associated data

3.19
MTA

material transfer agreement

contractual

Note 1 to ent
origin or the
and informat

Note 2 to enf
its depositor

Diversity (CBD) and Nagoya Protocol (NP).

3.20

patent deposit

service of M
procedure

Note 1 to ent
World Intelle

3.21
persistent i
unique ident
independen

EXAMPLE

Note 1 to ent
identifier is n

[SOURCE: IS
of this term

3.22
PIC

prior informmed consent

permission
traditional }

documents between an MRC (3.16) and a recipient (3.44) 1n a material transier procesy

(y: All the documents can be designated as MTA as long as they contain information abouittHe j
source of the microbial material and associated data, information about the provider and reci
ion that defines the limits of the use of the microbial material and associated data

ry: An MTA can also be associated with a microbial material being deposited to meet the ne
country/country of origin, particularly those that are the parties of the £gnVention of Biol

[RCs for long-term preservation of microbial materials/(3.17) for the purposes of p

'y: It is a special service of an MRC recognized as the International Depositary Authority (IDA) h
Ctual Property Organization (WIPO) for the purposes\f patent procedures under the Budapest T

dentifier
ifier (3.27) that ensures permanent aceess for a digital object by providing access
[ly of its physical location or current-@wnership

https://doi.org/10.1016/S0140-6736(20)30251-8 is an example of a persistent identifier.

Iy: It is used in the context ofdigital objects that are accessible over the Internet. Typically, sul
ot only persistent but alsg-astionable (e.g. URI).

0 24619:2011, 3.2.4, modified — note 1 to entry was entirely replaced to describe the

I

of the,country of origin to a user to access microbial materials (3.17) and/or assoc
(nowledge

n situ
pient,

ed of
gical

htent

y the

reaty.

to it

ch an

sage

jated

Note 1 to entry: This term is based on the Nagoya Protocol.

3.23

preservation
act or activity to prevent or retard microbial or physical deterioration of microbial material (3.17)

[SOURCE: IS

3.24
recipient
user

0 20387:2018, 3.34, modified — Replaced “biological” by “microbial”.]

person or entity to whom/which the microbial material (3.17) and/or associated data is distributed

[SOURCE: IS

0 20387:2018, 3.44, modified — Replaced “biological” by “microbial”.]
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3.25

safe deposit

service of MRCs for long-term preservation of microbial materials (3.17) with distribution restrictions
at the discretion of the depositor (3.7)

Note 1 to entry: All information concerning the deposit (3.6) and the nature of the microbial materials are treated
in the strictest confidence. Access to this type of microbial material is permitted only by documented request of
the depositor.

3.26
storage
maintenance of microbial material ('2 17) under cpnr‘ifipd conditions for future use

[SOURCE: ISO 20387:2018, 3.47, modified — Replaced “biological” by “microbial”.]

3.27
unique identifier
codelthat is associated with a single entity within a given system

Note|l to entry: Such an identifier can establish an unambiguous relationship-between each micrgbial material
and ifs associated data.

[SOURCE: IS0 20387:2018, 3.50]
Note |2 to entry: It can include accession number and other local idéntifiers (local IDs) in the web-based context.

3.28
URI
Unifprm Resource Identifier

compact sequence of characters that uniquely identify an abstract or physical resource

EXANPLE http://gcm.wdcm.org/Strain_numberTolnfoServlet?strain_number=LMG%2026135 is an
examjple of an URI in the Global Catalogue of Mic¥oorganisms database hosted by WDCM.

Note [l to entry: URI is a kind of unique identifier (3.17). It is used in the field of computer science.

[SOURCE: IETF RFC 3986141

4 DPata publicationin MRCs
4.1 | General requirements and recommendations for data publication

4.1.1 The MRC shall develop, make available and frequently update online catalogues tp keep pace
with|the in-hoirse database and display modifications of information in a timely manner.

4.1.2 ““The MRC shall disclose data associated with the microbial material in the catalogue in accordance
with the agreed terms and conditions presented in the applicable documents (e.g. MTA, MAA) or other
contracts, if any. It is presupposed that these documents are in accordance with applicable statutory and
regulatory requirements.

4.1.3 The MRC shall not disclose sensitive and other restricted information regarding safe deposit and
patent deposit in any form as specified by relevant contracts, if any.

4.1.4 When the depositor requests a delay in the publication of the associated data, the MRC shall
enforce an agreed timeframe and conditions, and may release the data into the catalogue after it is
expired.

4.1.5 The catalogues of MRCs shall contain indispensable service information including ordering,
shipping information, and basic template documents such as forms and agreements to comply with

© IS0 2020 - All rights reserved 5
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requirements associated with the handling and shipping of microbial materials, which should enable the
efficient use and be user-friendly.

4.1.6 Public data of microbial materials documented in the catalogue of MRCs should be shared
to public databases such as GenBank https://www.ncbinlm.nih.gov/genbank/, Global Biodiversity
Information Facility (GBIF) http://www.gbif.org/, Catalogue of Global Genome Biodiversity Network
(GGBN) http://www.ggbn.or bn_portal/, WFCC Global Catalogue of Microorganisms (GCM) http://
gem.wdcem.org/, if appropriate.

4.1.7 The online catalogue of MRCs should facilitate search capacity across community databases to

support extemsivesearchesformuttiptecharacteristicsof microbtat mmateratsamd-improvediversity of
information

4.2 Data fields of catalogue

4.2.1 The|MRC shall properly arrange an accession form for online submission te"'deposit a micrjobial
material anf associated data efficiently, and it should apply a machine-readable tabular formiat, if
applicable.

4.2.2 TheMRC should ensure the availability of an MDS, and the MDS Should include all the following

data fields g
other restrid
fields accord

4.2.3 The
to publicly
accordance

42.3.1 Th
databases tq
in the printg

4.2.3.2 Th
sequences)

4.2.3.3 TH
publicly ava

5 Datan

ven in A.2.1: a) accession number, ¢) organism type, d) status, e) biosafety and biosecur
tions, and A.2.2: c) history of deposit. The MRC should:select all or part of the optional
ling to specific circumstances as specified in Annex A

MRC should maintain a high quality and cross:referenced online catalogue to link the
hvailable controlled vocabularies specified in Annex A and the authorized databas
vith 4.1.6 and 4.1.7.

e MRC should link each name of microbial material with publicly available nomencl
facilitate data retrieval and accessing. The MRC shall indicate the changes of nomencl
d catalogues.

e MRC should link eachsequence (e.g. genomic, metagenome, cDNA, RNA and prj
o publicly available databases.

e MRC should link' bibliographic information including digitized literature and pate|
lable databases,and document the DOI numbers, if applicable.

nanagement and data quality control

5.1 Gene

ty, f)
data

data
es in

hture
hture

ptein

nt to

al

The data management of MRC shall be in accordance with 1S020387:2018, 7.10.

5.2 Requ

irements for in-house data management

5.2.1 The MRC shall establish, implement and maintain a data management system to ensure that
the essential information is available in the database, e.g. the storage period and location of microbial
materials, frequency of data update and backup, and review and inspection actions for the different
categories of data.

5.2.2 The MRC shall establish and maintain a security system and implement a procedure for the
management of data and related documentation to prevent access by unauthorized users, ensuring

© IS0 2020 - All rights reserved
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information security, bio-security, protection of Intellectual Property Rights (IPRs) and depositor/user
information.

5.2.3 The MRC shall establish and implement a strategic plan for the sustainability of the in-house
data, especially critical details of operation in the preservation process by regular data quality audit, in
order to fulfil traceability of microbial material and associated data, as well as potential risks.

5.2.4 The MRC shall establish, document and implement adequate data quality control (QC) procedures
to reduce the risk of data inaccuracy and unexpected loss, in accordance with the QC specified in
1S020387:2018, 7.8.3., 7.8.2.8, and 7.2.8.9

5.3 | Data management for the patent deposit of microbial material and associated data

5.3.1

meajl
the depositor.

5.3.2
and 4

5.3.3

5.34
depo
accoy

NOT]H
offici
state

5.3.5
repré
as th
valid

5.4
mat

5.4.1
asso

Patent deposit related information shall be available exclusively to the depositor, an
s be included in catalogues or any publicly available lists without a priof 'documente

The MRC may partly disclose patent related information including patent name, pa

The MRC shall establish, implement, and docuntent a procedure for the handling ¢
sit of microbial material and associated data. t s presupposed that procedures are ¢
dance with applicable statutory requirements.

For the parties to the Budapest Treaty, the required documents include the accession

bl notifications to the depositor including-the mandatory international form (BP/4), official re
ments (BP/9) and notification of release-to a third party (BP/14).

The MRCs should document major changes of patent deposit including the name of th

e dates when the micrebial material was received, returned, accepted, and the date
ated, stored, renewed, withdrawn and destroyed in the database.

Data management requirements for the transfer and traceability of micrg
erial and asSociated data

The MRC shall ensure persistent identification of a microbial material and tr:
riated'data in accordance with ISO 20387:2018, 7.5.

1 shall by no
1 consent of

rent number

lccession number in accordance with 4.1.2 to facilitate accessingof the patent deposited materials.

The MRC should document the MDS as specified in 422 and A.10 c). It should dgcument the
essenmtial information for viability testing and storage in the:database.

f the patent
leveloped in

form (BP/1),
eipt viability

e authorized

psenting person, transfer af pights, fate of the culture after the prescribed duration of storage, as well

when it was

bial

iceability of

5.4.2 The MRC within jurisdiction of a CBD and NP Party Ushall document the transfer related
information of microbial material and associated data and link it to the related documents (e.g. PIC, IRCC,
MTA or MAT) in the database, and introduce the administrative, technical and research output data in the
catalogue.

a) Administrative data:
1) authorization of sampling and/or utilization (e.g. PIC);

2) scope of use;

1) Nagoya Protocol (NP) parties are states that are the parties to the Convention on Biological Diversity (CBD)
signed Nagoya Protocol. The details of NP parties can be found in https://www.cbd.int/abs/nagoya-protocol/

signatories/.
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1ding

data;

3) status of legislation and related regulations;
4) MTAs.
b) Technical data:
1) information about the in situ origin or the source of the microbiological material;
2) information about the provider and recipient;
3) information of collecting, including place, date of sampling, name of collector, and substrate;
4) riskassessmentofthremicrobtatmatertatircluding riskgroup/biohazardteveh restrictio
distribution or safety precautions;
5) taxpnomical data and the reference;
6) infqrmation necessary to ensure the long-term preservation of the microbial material incly
growth temperature, media composition, and specific growth conditions.
c) Researdh output data:
1) infgrmation about modifications and unmodified derivatives of the material and associated
2) scigntific papers, patents, and any commercial results.
5.5 Unique identifier of microbial material and associated data
5.5.1 TheMRC shall implement a unique identifier system irraccordance with 5.5.1.2 to ensure effi

retrieval and

NOTE
unique ident
context of lif
registered in

accession numnber.

5.5.1.1 Th

NOTE Gl
schemes can

5.5.1.2 U
ISO 203877

5.5.2 The

The accession number of the legacy microbial material and associated data can be regarded

| access to the microbial material associated data.

fier, only if the MRC can confirm its uniqueness among all the publicly available information
e science and biotechnology. For examplé, an MRC can combine a unique acronym assigned w
WDCM CClnfo database (http://wiww.wfcc.info/ccinfo/) with its local identifier to form a u

e MRC should use and réfer'to pre-existing persistent identifiers (e.g. DOI) in priority.

obally unique identifiers assigned by authoritative international organization (e.g. WDCM) a
Kerve as persistentidentifiers in the MRCs.

ique identifiers shall be implemented, documented and maintained in accordance
018, 7.541 a).

the time of deposit, and it shall take a long-term view to decide the scope and life cycle of data anl

MRE. shall issue a unique identifier in accordance with 5.5.1.2 to a microbial mater

cient

as a
n the
hen it
hique

hd/or

with

al at

identifiers they have issued.

d the

5.5.3 The MRC should document the procedure for assigning and maintaining the unique identifiers.

5.5.3.1 The change history of a unique identifier issued by the MRC shall be documented and/or

retrievable.

5.5.3.2 The MRC shall not delete a unique identifier or reassign it to a different microbial material. The

MRC should

NOTE

maintain a list of the obsoleted unique identifiers issued.

Obsoleted unique identifiers are outdated unique identifiers that will no longer be used.
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5.5.4 The MRC, which also functions as an identifier practitioner (database provider), should
implement a web-based identifier strategy to improve data sharing and interoperability of microbial
material and associated data.

5.5.4.1 The MRC should issue persistent identifiers which can be transparently referenced and
actionable (e.g. in a public index or search) anywhere, by anyone, and for any reason, and it should use
the existing identifier platforms (e.g. Identifiers.org, W3ID) and services where appropriate.

5.5.4.2 The MRC can convert the local identifiers (e.g. accession number, isolate number) of a microbial
material and associated data by adding prefix to persistent identifiers resolvable to a web address where

h - e 4 1 FRR | 4 1 1 [ LD
t € Jata or IMIrormatioir apout tire CIHU y LAl DT dLLTESSCU (C.5. U ).

5.5.4.3 The issued web-based unique identifiers, which can work in a web browser;-shopild facilitate
machine-readable mapping between identifiers including pre-existing ones.

EXANPLE http://gcm.wdcm.org/Strain_numberTolnfoServlet?strain_number=]EM%202499.

5.5.4.4 The MRC should present the cross-linked persistent identifiers-in the online catalogue. The
MRC|should promote the citation of the issued unique identifiers by the.Users of microbial material and
asso¢iated data in publications (e.g. scientific papers, patents) and,other online platforms.

5.5.4.5 The MRC should document and cross-reference the tmique identifiers involved in the microbial
material and associated data transfer in the database to link'the sample collected in situ to the derived
micrpbial materials deposited in the MRC.

5.5.4.6 The MRC should implement a persistenttidentifier system, which can also facilifate to track
and monitor the use of microbial material and dssociated data in both commercial and nonfcommercial
activjties, to meet the needs and expectations.of all the parties to different agreements (depositors and
recipients, government agencies, commercial-concerns, etc.).

NOTH Three interconnected references'are required to fulfil data concatenation, if the country is a party to
the NP and has access legislation:

a) nique identifier for the biolggical or ecological sample.
b) nique identifier for eagh,strain “extracted” from the sample.

) nique identifier for'the PIC or for the IRCC related to the PIC.
5.6 | Data qualify control

5.6.1 General procedures and principles

5.6.11 The MRC shall prndur‘a the r‘afn]ngunc based on-authenticated-and-validated-information. It

shall establish a documented procedure that involves all the major operations of the database including
data updates, backup, cancellation, and recovery.

5.6.1.2 The MRC should digitize physical documents and archive all the records regularly to keep
consistent with the database records.

5.6.1.3 The MRC should retain the information relating to a microbial material indefinitely and identify
the microbial materials that are no longer available as a living material.
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5.6.2 Personnel responsibility and authority of data management

5.6.2.1 The MRC shall keep detailed records of the history of modifications. The MRC should designate
properly qualified staff for data inputs, validations, corrections and deletions.

5.6.2.2 Restricted and confidential data regarding safe deposits or patent deposits shall only be
accessible to authorized staff, and the related data management operations should be under the control
of the security manager.

5.6.2.3 The MRC should introduce appropriate measures (protocols, tools and standards) in their own

IT systems t
encryption,

5.6.3 Dat

5.6.3.1 Th
for at least fi
of audit, au
results and :

5.6.3.2 Th
data input j
and/or auto
correctness

5.6.3.3 Th
in current d

5.6.3.4 Th
in 4.2 to en
formatted in

NOTE
(e.g. 04:26:59

5.6.3.5 Th
by linking t
recognized §
codes [e.g. |
nomenclatu

5.6.4 Rec

D ensure reasonable security of information, such as authentication by user ID and passy
bncryption of messages and restriction of [P addresses, or other evolving technologies:

h content and format checking

e MRC shall maintain documented information about the quality contrdljworkflow and
ve years to ensure the validity of the data, e.g. the audit date, next schéduled audit date, §
it content, auditor, responsible person, responsibility and authefity, method, comm
\ction, signature.

e MRC should establish, implement and maintain a procedure for spell checking durin|
rocess, in order to correct typographical errors and ether data content errors by m{
matic validation methods. It is recommended to establish a thesaurus/ontology to ched
of the input if applicable.

e MRC should also adopt procedures to detecterrors in both new data and pre-existing
htabases to improve their quality and consistency.

bure the quality and consistency of data sets. The date and time documentation shou
accordance with ISO 8601-1, ISO 8601-2 and ISO 20387:2018, 7.1.3.

The date can be expressed as.YYYY-MM-DD (e.g. 2018-04-25) and time can be expressed as hh:n

).

e MRC should ensure the accuracy of taxonomic/scientific names of microbial matg
e data field of mame to publicly available taxonomic databases or rechecking againg
ource of validtaxonomic names in accordance with the related international nomencl
nternational code of nomenclature for algae, fungi and plants (ICN), International co
Fe of prekaryote (ICNP)].

pinimendations for improving data interoperability

vord,

plan
cope
ents,

o the

hinual
k the

data

e MRC shall select the data format and data representation according to the specificaftions

Id be

1m:ss

brials
t the
hture
de of

5.6.4.1 The MRC should distribute the microbial material associated (meta)data in standardized
formats in accordance with the most relevant standards for data exchange and integration to ensure
robustness and timeliness of data sharing, as well as standardized protocols to provide data in human-
readable and machine-readable formats to facilitate interoperating with various bioinformatics tools.

5.6.4.2 A list of all the names that have been used for the same material, such as vernacular names,
synonyms, common names, misapplied names and misspellings, should be documented as metadata and
easily accessible to the users.

5.6.4.3 For the purpose of data exchange and integration, the MRC should ensure the data field
of accession number (see Annex A) is self-resolvable and able to function as a passport for a certain
microbial material.

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=1bc866534150abdeb642562c3238934c

IS0 21710:2020(E)

5.6.4.4 According to relevant principles (e.g. FAIR Guiding Principles[18]), MRCs should use unified
or compatible data formats such as controlled vocabularies if applicable for data management and
exchange.

5.6.4.5 The MRC should select standardized data schema and protocols to maximize the chance of
interoperability between databases.

5.6.4.6 The MRC should use a formal, accessible, shared, and broadly applicable language for (meta)
data. English should be chosen as a preferred language of data (in addition to the local language if
different). A standardized approach should be adopted for certain scientific symbols.

5.6.4.7 The MRC should ensure the (meta)data of microbial material are retrievable¢ by unique
identifiers using an appropriate communication protocol and ensure (meta)datayinclufe qualified
refergences.
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Annex A
(informative)

Recommended data sets

A.1 Name and taxonomy of microbial material

a) Name:
Data Ty

Descriy
or at led
present
authori
deposit

Examp]
Exampl]
Exampl]

1) Sub

aut

2) Infy

apply to all strains.

pe: String or link

ption: The current scientific name of the species contains genus name and\species ep
st the taxonomic name indicated the lowest taxonomic category that‘¢an be identifi

in accordance with the recommendations specified in 4.2.2, or it canyinclude a link t
ved taxonomic databases for reference. Exceptions can be justifiedfor microbial matg
bd as species complexes.

e 1: Rhodosporidium toruloides
e 2: pFBAOT6

e 3: Paenibacillus sp

species name:

Data Type: String or link

hor(s).
rasubspecific names:
Data Type: String orlink

Description: Centdins variety, designation, epithet, authors and reference. Doe

thet,
ed at
p the
rials

Description: Contains subspeciés epithet and (if different from species epithet)

5 not

3) Varjiety name:
Data‘Type: String or link
Description: Variety name, author(s).
4) Formername:

Data Type: String or link

Description: Name, author(s). Contains former epithet and (if different from sp

epithet) author(s).

5) Special former name:

12

Data Type: String or link

Description: Name, author(s). Contains special former epithet and author(s).

ecies
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6) Misapplied name:
Data Type: String or link

Description: Name, author(s). Names that have been wrongly applied to the current
species, and may also be correctly applied to another species.

Naming history:
Data type: Text or links

Description: Taxonomic name, date, the reasons for modifications, and who did the modifications.

OTE It can include subfields including synonym, misspelling, common name, basipgtiyim, misapplied
ame to indicate different name types of former names.

axonomy level:
ata type: Controlled vocabulary

escription: All the taxonomic levels in which the microorganism is classified, including
ingdom, phylum (or division), class, order, family, genus, species; subspecies and dll the other
intermediate levels.

axonomy ID:

ata Type: String or links

escription: An identifier for the set of taxon infermation.
erotype:

ata Type: String

escription: Serotype name and author(s). Required for some medically important spgcies.

Strain administration

General
ccession Number:
ata Type: Mandatory, string
onstraint:'Not null

tring Description: The unique acronym of an MRC followed by a delimiter and a unique number
oddentify a microbial material.

Example: JCM 10021
Other Collection Numbers:
Data Type: String

Description: Accession number registered in other MRCs regarded as having the same biological
origin, separated by semicolon. Equivalent numbers of the element in other MRCs under which the
element is distributed.

Example: ATCC 10657; ATCC 18533; CBS 349; [AM 12256; IFO 0880; JCM 10301; NBRC 0880;
NRRL Y-1588
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<)

d)

f)

14

Organism Type:
Data Type: controlled vocabulary
Constraint: Not null

Description: Recommended values can be Fungi, Yeast, Bacteria, Archaea, Microalgae,
Cyanobacteria, Protozoa, Plasmid, Phage, Virus, cDNA.

Example: Yeast

Status:

Data Tyjpe: controlled vocabulary
Constraint: Not null

Description: Nomenclatural status of the strain. Value “no”, or a text field for'\taxonomic|type
strain df the species following the type definitions based on the International Code of Botanical
Nomenglature (ICBN) (Chapter I, Section 2, Article 9). Does not apply to all stxains.

Examplel: Type of Candida albicans
Example2: Ex-neotype

Example3: Ex-type

Example4: Ex-lectotype

Example5: Ex-holotype

Example6: Ex-isotype

Biosafdty and biosecurity:

Data Tyjpe: String

Constraint: Not null

Description: Precautions for internal policy and restrictions for distribution, import and exp¢rt of
cultures, required by the pathogenicity class (WHO standard, WHO Laboratory biosafety mdnual
Third eglition Geneva 2004-and/or national standard) corresponding regulations.

Example 1: BSL2
Example 2: National standard for biosecurity 3

Example 3: In-relation to plant quarantine.

Example 4 Transfer only in biohazard laminar flow cabinet

Other Restrictions:
Data Type: string
Constraint: Not null

Description: Precautions for internal policy and restrictions for distribution, import and export of
cultures for a certain country.

Example 1: Not to be released to unauthorized recipients.
Example 2: There are NO known Nagoya protocol restrictions for this strain.

Example 3: Commercial use and transfer to third parties is completely excluded for this strain.
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g) License:
Data Type: Link to documents

Description: A legal document giving official permission to carry out certain activities with the
microbial material and associated data. For NP or just CBD contracting parties, it includes PIC/
MAT, MAA, and MTA documents.

h) Country of origin:

Data Type: Controlled vocabulary

Description: Country from which the microbial material and associated data w3s obtained.
[ountry or sea names should be chosen from the INSDC country list (http://inSdelprg/country
.html), or the GAZ ontology (v 1.512) (http://purl.bicontology.org/ontology/GAZ):

INOTE It can be mandatory for MRC of NP parties.

i) ccess rights:
ata Type: Controlled vocabulary

escription: Information about who can access the microbidD material and associgted data or
n indication of its security status. Access Rights may ineltde information regarding access or
estrictions based on privacy, security, or other policies.

A.2.2 Deposit
a) epositor:
ata Type: String

escription: A list (concatenated and separated) of names of people, groups, or organizations who
eposit a microbial material in the.MRC.

b) Date of deposit:
ata Type: Date

escription: The date.the MRC receives a microbial material and its associated completed
ccession form, and-uses the format [YYYY]-[MM]-[DD] if applicable.

) istory of deposit
ata Type:\String

onstraint: Not null

escription: History of the transfer of the microbial material and associated data from isolator to
depositor, including name of isolator, institute of isolator, the name of depositor and the institute of
depositor.

Example 1: [FO 0880 < - NI (K. Okunuki)
Example 2: < LMG 1625 < - NCIB 8894 < - R. H. Parsons.

A.2.3 Preservation
a) Remarks on validation:

Data Type: String
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Description: The date, methods (e.g. microscopy, DNA barcoding and sequencing) and results of
the accuracy of strain designation, viability and purity of the microbial material.

b) Date of accession:
Data Type: String

Description: The date the MRC accepted a microbial material for preservation, using the format
[YYYY]-[MM]-[DD] if applicable.

c) Conditions for storage:

Data Tyfpe: String

Description: Storage conditions and special care needed including temperature (e.g. -80¥C),[light
source, intensity, periodicity, and cryoprotectant.

Example: Requires DMSO for liquid nitrogen (10 % glycerol)
d) Remarks on storage:
Data Tyjpe: String
Description: Remarks on the general ability to survive, sporulate, €t¢. after accession.

Example: Does not endure storage at 4 °C

A.2.4 Distribution
a) Form of supply:

Data Tyjpe: Controlled vocabulary

o

Description: Form in which the microbial material is available and will be sent to the recipier
Example 1: Lyophilized

Example 2: Active culture
NOTE It can include data fields’including information on the purchase form, e.g. quantity, unit price,

total prife, customer number, purchase order number, commercial register and number (if available),|date,
invoice gddress, shipping addrtess, signature, and other necessary contact details.

A.3 Environmentand history

A.3.1 Collection

a) Geographic Origin:

Data Type: Controlled vocabulary

Description: The geographic location, at least the original country where the microbial material is
isolated from, the recommended format can be [Region], [City], [Country].

Example 1: Doi Inthanon National Park, Chiang Mai, Thailand
b) Substrate:
Data Type: String

Description: Substrate from which the microbial material was isolated (e.g. soil, water, blood, leaf,
etc.). Name of host plants/animals can be a kind of substrate.
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Example 1: Oil pollution

Example 2: Vegetative residues

c) Habitat:

Data Type: String

Description: Indicates the biotope where the species is found. A spatial region or named place. The
field contains the location information of latitude, longitude, altitude and depth. The format and
representation of altitude and depth should be specified. Physical factors such as; humidity, range
of temperature, pH, and light intensity for the environment as well as biotic factors such as the

iy

gvailability of food and the presence or absence of predators.
Example 1: Beech forest

Example 2: Water body

Latitude:

Description: Enter latitude geographic coordinates as decimal fractions. Dg
degrees, minutes and seconds format.

Longitude:

Description: Enter longitude geographic coordinates as decimal fractions.
in degrees, minutes and seconds format.

Altitude:

Description: The altitude is the@ertical distance between Earth's surfag
level and the sampled position.

Depth:

Description: Depth is)defined as the vertical distance below local surf
sediment or soil samplestdepth is measured from sediment or soil surface, respect
can be reported as anjinterval for subsurface samples.

d) Collected by:

Data Type: String

DescriptionyName of the collector.

e) Date of Collection:

Pata Type: Date

not enter in

Do not enter

e above sea

ace, e.g. for
ively. Depth

N Iy my J 4 A T TS ) : A | PRSI | 1 RGP i DN 1
UCSLIIPUUIL. TTIT UdiT UII WITIUIT UIC TIHHCT UUIAT ITHTALCT IdT dIIU d550LIdLEU Udld WdS SAIIIpPl

Example 1: 1988-09-21

Example 2: Before 1989

A.3.2 Isolation

a) Isolated From:

Data Type: International environmental ontologies list

ed.

Description: Information about the substrate or host from which the strain/ microbial material
(e.g. virus, plasmid, cDNA) is isolated from, and the environment or isolation source.

© IS0 2020 - All rights reserved
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b)

d)

A.3.3 Idel

a)

b)

Example 1: Soil

Example 2: Rat faeces

Example 3: Yeast cake for Ethanol fermentation from rice

Example 4: Fermented cheese

Isolated by:

Data Type: String

Descriy
(or pare

Exampl]
Method
Data Ty

Descriy
may be

Date of]

Descrif
[DD] sh

Identifi
Data Ty

Descriy
assigne
the datg

1) Th4

2) Thd
cro

e ML i ) . - - 1 1 ol ) . e h o s apn i |
CIUIL. INAIIIC U I5ULALUL, U gIdl TTUIITUTTH U ISUIALT, UdLT. TTITUT HIIAUIUIT STPAT dALTU Dy LUI

ntheses).

e: 1.S. Nogood, I.S.N. 1548, 16 Oct 1982.
of isolation:

pe: String

ption: Method used to isolate the microbial material. The isolation“medium (abbrevi
piven in parentheses.

isolation

ption: The date in which the microbial material was«isolated. The format [YYYY]-]
h1l be used, if applicable.

htification
ed by:
pe: String

ption: A list (concatenated and séparated) of names of people, groups, or organizationg
1 the taxon to the subject. If a second microbiologist reached a different identification

«_»,

(year) is to be entered between parentheses. After the delimiter “<”:
natural/cultural material on which the identification was based;

method used, e:g~rDNA (16S, 18S, 5.8S, and/or ITS) sequencing, DNA hybridizz
bsing, characterization methods including flagellar staining, GC content of DNA, pr

anallysis by MAEDI-TOF, etc.

Date of]

Data Ty

identification:

pe“Date

1mas

hted)

MM]-

who
also

tion,
btein

Descri

tion: I'ne date on which the microbial material was 1dentiried; using the rormat [ Y

[MM]-[DD], if applicable.

A.4 Biological interactions

b) Symbiosis:

18

Data Type: String

YY]-

Description: Only for mutualistic or commensalistic symbioses. Type of symbiosis (lichen,
ectosymbionts or endomycorrhiza), scientific name of symbiont or of group of symbionts, can be
separated by “with”.

Example 1: Endomycorrhiza with Neottia
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Example 2: Ectomycorrhiza with Abies alba, Picea abies
Example 3: Lichenized with Coccomyxa
Mycoparasitism:

Data Type: String

Description: Qualification of the parasite or symptoms, and host (indicated by scientific name),

separated by “”:

Example: Destructive mycoparasite: Rhizoctonia solani

athogenicity:
ata Type: String

escription: Any specific disease that the strain can cause. Name and/6r symptoms of disease,

“,n

usceptible group of organisms, separated by “:”. If possible, use scientific hames of organisms. The
ames are organized through the thesaurus file of substrata.

xample: Leaf spot: Hordeum; sheath rot: Triticum

llergenicity:

ata Type: String

escription: Type of allergy and susceptible group.of-organisms.
xample: Skin irritation: rabbit

oxicity to other organisms:

ata Type: String

escription: Symptoms, susceptible group of organisms, organs and degree of toxicity.
xample: Skin lesions: rabhiti< at 0,01 % (HT-2 toxin).
ntagonistic activities/against other organisms:
Data Type: String

Description: (Action and name of susceptible organism, and responsible |mechanism.

“«w_n

INematophageus activities are also entered here. Information can be separated by “:” o] “<”.
Example ¥ Growth inhibition: Heterobasidion annosum

Example 2: Capturing nematodes < adhesive network

A.5 Sexuality

a)

b)

Sexual behaviour:

Data Type: String

Description: Indicates the type of sexual behaviour.
Sexual state:

Data Type: String

Description: Indicates the actual sexual condition (e.g. mating type) of the strain, if applicable.
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