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FAIR Principles put specific emphasis on enhancing the ability of machines to
automatically find and use the data ...

Sci Data. 2016; 3: 160018.
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Details of the FAIR Principles

Modified from 'Turning FAIR into reality' Scientific data, 2016, 3(1): 1-9.
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Scientific data
Content standards

Terminology

Controlled vocabularies,
taxonomies, thesauri,
ontologies etc.

* Provide definitions and
unambiguous identification
or concepts and objects.

sneenel * €.8. Gene Ontology

Format

Conceptual model, schema,
exchange formats etc

* Define the structure and
interrelation of information,
and the transmission format
* e.g. FASTA, VCF

http://www.bmittTn

\

Identifier

Minimum information reporting
requirements, checklists

* Report the same core,
Minimum essential information

| information ) | * Oe.g. MIAME guidelines

J

Formal systems for resources and other

digital objects that allow their unique

and unambiguous identification.

* DOI, ORCID iD Identifier Schema,
QID (Wikidata Identifier) ¢

| Sciences
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Example of NCBI primary database metadata
management

Metadata about
the sample

Metadata about
the study project

Schematic depicting how BioProject, BioSample and
data objects can be organized and linked in NCBI  Nucleic Acids Res, 40(D1):057

NCBI Biosample metadata template MIGS: eukaryote, v 6.0 Package
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Metadata Quality in NCBI BioSample

* Majority of data submitters use generic
metadata templates, which lack adequate and
accurate descriptions of sample attributes

* Among the data elements (18,650) that
characterize sample attributes in the
BioSample database, only 2.4% (452) of the
data elements (sample attributes) specified
by NCBI and 97.6% are user-defined data
elements

* Only 9 of them are named using controled
terminology

e Of the sample attribute values that require the
use of ontology, only 36% use ontology terms in
at least one value
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Progress in Scientific Data Management and
Sharing in China

* Measures for the Management of Scientific Data were issued by the
Chinese government in 2018

 Scientific data generated from government-funded science and
technology projects should be submitted to the designated data
center.

* National Population Health Data Center (NPHDC, formerly named
NCMI) is one of the nationally recognized data centers in biomedical
and population health field

* Main responsibility is receiving and archiving data that scientists submit
* Developing domain data standards
* Providing data sharing and reuse services
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Population Health
Data Archive (PHDA)

* https://www.ncmi.cn/

* The new system was
available in 20109.

* PHDA is an infrastructure
to ensure domestic
researcher share their
data.

* Provide a platform for
guerying and reusing the
data
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Challenges for PHDA

* The submitted data with complicated
types from multiple sub-domains.

* Project-centric data submitting is
useful for aggregating data in a short
time, we still need to promote data
in-depth reuse.

* Metadata submitted as data
dictionary without pre-defined rules.

* Without any semantics standard

* Difficulties in harmonizing data
according to specific needs.
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Data standards are difficult for domain scientists to use
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Terminology
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From ontology and data elements
to metadata standardization

Machine-understandable
content metadata standards

Ontologies

Standardized
data elements

Semantic linked
metadata

16



From ontology and data elements
to metadata standardization

Machine-understandable
content metadata standards

[ Ontologies ]

http://medportal.bmicc.cn

Standardized
data elements

Semantic linked
metadata

17
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MedPortal — a repository of biomedical ontology

resources
 Reuse the Ontoportal Alliance (BioPortal)
framework
* Provide bilingual ontology services in Chinese
and English

* Ontology services that support semantic
standards

URL: http://medportal.bmicc.cn/

https://ontoportal.org/
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Basic Functions of MedPortal

Medportal N -

—)

Submitted

Graphic
Database

Mapping




Semantic standardization with MedPortal

¥

Ontology terminology mapping

Ontology terminology annotation
REST API



From ontology and data elements to
metadata standardization

Machine-understandable
content metadata standards

http://m

Ontologies

edportal.bmicc.cn

r

Standardized
data elements

http://cdeportal.
bmicc.cn

Semantic linked
metadata

\
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CDE Portal

https://cdeportal.bmicc.cn/

Provide tools for metadata compilation,
registration, review, and publication for
the NCMI

— Tools for data element building

— Tools for reusing data elements

Provide high-quality, common data
elements (Common Data Element, CDE)

— Data elements for important research
projects at home and abroad

— Important, standardized domain data

elements


https://cdeportal.bmicc.cn/

vy

CDE Portal

Guide new DE
generation

v

Usage of CDE Portal

ISO/IEC 11179 DE Database

CSV, XML and
JSON

4 I
Project name: XXX
DET:
»| DEZ: ” >
DE3: ® CDEs and its components
e CDE context (project)
* Forms
DEn: e Controlled vocabulary used

Support for de novo f

construction of DE

Construct forms for
data collection

Use ontology to descript
concept of DEs and its value
domains

Download
API

Data
Standardization

Data
Collection



Represent Data Elements
in a FAIR way

Implement semantic support for the definition and value of data elements

24




Case investigation forms (CRFs) facilitate the
reuse of data elements and improve data

interoperability
Form-Module-CDE Model
:> JSON, CSV,
j> XML
Provide precise and interoperable API (
. CDE and Form can be reused in ‘
metadata and form for re-using JSON/CSV

Chinese-English Form



CDE Tools: EXCEL
plugin for data

search

and

standard application

B URL:

https://github.com/MedportalProject/CDE-
Tools

B Features:
B Excel plug-in

B Ontology term search
B Text annotations
B Batch processing of standardized
data elements
B Extensions: Supports all Task 2

create

standardiz
ation data
template

ontology repositories that use
OntoAlliance and OLS
frameworks

Search CRF

Search CDE

< >

« >

1
2
3
4

Fill in template
with CDE

A B C
ir\lr. Patient Name Patient gender

English or Chinese
version of CRF

Insert into
Excel
|
v
Fill in
template
with term
Al B c | D

Male|http://purl.bioontclogy.org/on

1 [Nr. Patient Name Patient gender Person Birth Date
2 1 Wang

3

4

Auto generated

metadata information

BN e

|m

A B |
DataElement/D !DataEIementVersion C
| DEDE0043388 1
| DEDE0053659 1
| DEDE0049449 1

‘ PHQ-2_en MetaData

Auto generated metadata
and term information

A |B C
DataElem: Da DataklementName |
DEO00025 1 Patient Name 1
|DEO01856 1 Patient gender i
|DE001188 1 Person Birth Date ~
|DEO03257 1 Surgical Procedure

| Sheetl | MetaData

o N W R
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Chinese ontology resources in MedPortal

Some important OBO domain ontologies
were also translated into Chinese.

Some widely used clinical taxonomies and
ontologies, such as ICD-10, ICD-11, LOINC
and ICD-9-CM




Cell Line Ontology--Integrate cell line information from the

Chinese experimental platform

Chinese National Infrastructure of Cell Line Resource (NICR, [E]ZX St ZHAR 53
BHEZRFFES)

* NICR 2 704 cell lines
were integrated

e Added cell line attributes

* Formal representation of
multiple biological
characteristics of a cell
line

* Mapping to cellular
resources such as ATCC,
Coriell Cell, and JCRB

* bilingual ontology subset

http://medportal.bmicc.cn/ontologies/CLO-NICR/ BMC Bioinformatics 20 (S5), 179 (2019)
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TCDO (Traditional Chinese Drug Ontology)

Based BFO, more than 400 popular Chinese herbal decoction pieces and Chinese herbal medicines and
their attributes are formally represented.
http://medportal.bmicc.cn/ontologies/TCDO

decoction pieces
(TCDO)

A

Is-a

honey ephedra (% i i)

(TCDO)

has nature

has flavor

has flavor

derives from
medicinal material

output of

_>

medicinal material
(TCDO)

has medicinal part

(FREE<ZjH1>)
(TCDO)

EPHEDRAE HERBA deri
erives from >

anatomical entity
(PO or UBERON)

A

Is-a

I
Stem(%)
PO_0009047 &

/'

part of

stir-frying with
honey(# % )

Chinese materia
—Is-a¥ medica processing
(TCDO)

has channel tropism

warm(ig)

pungent(3%)

slightly
bitter(fill 7 )

N

Is-a Is-a

P’

Is-a

nature
(TCDO)

flavor
(TCDO)

has channel tropism

NCBI:txid3387

tropism of bladder
channel (VA5 it £)
(TCDO)

tropism of lung
channel (Vi £)
(TCDO)

Is-a Is-a

V'

channel tropism
(TCDO)

Zhu Y, Liu L, Gao B, et al. TCDO: A Community-Based Ontology for Integrative
Representation and Analysis of Traditional Chinese Drugs and Their Properties [J].
Evidence-Based Complementary and Alternative Medicine, 2021, 2021: 6637810.


http://medportal.bmicc.cn/ontologies/TCDO

Translate BFO (Basic Formal Ontology) into Chinese

=)

original author : Robert Arp, Barry Smith

https://medportal.bmicc.cn/ontologies/BFO-ZH
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Health Data

Element Dictionary
(WS363.1-17&WS 364.1-17)

* Representation of the
standards following FAIR
guidelines

e Data elements were resolved
and extracted according to

ISO11179 and stored in CDE
Portal

e Control vocabulary in the
value domain was stored in a
value field
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Data Types Numbers
Ontologies 60
Terms 3,583,866
CDEs 72,619
CRFs 106
Value 16,711
Domain

Biomedical Data Standards Environment



Next

* Provide support for domain-specific database in PHDA

* Build implementable biomedical data standards by using of
MedPortal and CDE Portal
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