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Introduction

The human pluripotent stem cell registry (hPSCreg®) is a not-for-profit on-line
resource, supported by multiple rounds of research funding from the European
Commission since 2007. The resource is freely accessible to all at
https://hpscreg.eu/, and it includes a reqgistry for human pluripotent stem cell (hPSC)
lines, a database of projects where registered hPSC lines are used in EC-funded
research, an overview of the legal status of embryonic stem cell research in different
countries, and a database of clinical studies that use hPSC-derived cell products for
interventional clinical trials.

The cell line registry collects data on the biological properties of the cell line, its
derivation and the ethical provenance of the biological material used to generate the
cell line. Based on this body of data collected on each cell line, registered cell lines
may be eligible to receive certificates from hPSCreg that attest to the biological
properties and ethical provenance of the cell lines. These certificates are recognized
by the European Commission funding programmes to fulfil the ethical requirements
for EC-funded research. Although the registry is focused on data, it provides
information where the physical line is and its distributor.

Within the European Union (EU), a rare disease (RD) is defined to be a disease that
affects less than 1 in 2000 persons. An estimated 30 million people in the EU are
affected by more than 6000 rare diseases?. The EU has a strategic objective to
improve the lives of RD patients by increasing their access to diagnosis, information,
and care®. Due to their rarity, resources and information about rare diseases can be
fragmented and scattered between multiple online resources, making them difficult to
find and access.

hPSC lines derived from RD patients or other lines associated to RD, such as those
gene-edited to contain genetic mutations associated to RD, can be valuable starting
materials for research into the disease mechanism and help researchers to identify
new potential avenues of treatment. For example, hPSC-derived neuronal cells from
gene-edited lines can be used to model biological processes in these lines, compared
to their unedited isogenic counterparts. Some major aspects of RD have been
uncovered only by use of patient-derived hPSC lines, while corresponding RD animal
models (e.g. genetically modified mice and rats) failed to either sufficiently recapitulate
the human disease mechanisms or were a “dead end” in the development of new
treatments?®. Alternatively, hPSC lines derived from RD patients can be differentiated
into specialized cell types, such as neurons or cardiomyocytes, to develop cell-based
assays for screening drug treatment candidates. More recent developments in hPSC
culturing technology also allows to grow them into miniature organs, also known as
organoids, which resemble a more in vivo- like tissue architecture® .

To make RD hPSC lines accessible resources for the scientific community, the cell
line data needs to be recorded, stored and made easily searchable. hPSCreg provides
the infrastructure for cell line generators to assign unique identifiers to their lines and
to record basic anonymous information on the donor and data on the derivation and
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biological properties of the line, as well as information on the ethical provenance and
usage of the cell line.

In this document, we provide guidance for registering hPSC lines that are associated
with rare disease, in order to make these valuable resources more easily findable and
accessible to the scientific community at large, thus accelerating rare disease
research.

Enhancing the FAIRness of hPSC lines associated with Rare Disease

The Registry collects a number of data fields using metadata, ontologies and
identifiers, to increase the Findability, Accessibility, Interoperability and Reusability of
the cell line data® . An overview of the cell line data that is collected upon cell line
registration is depicted in Figure 1. For specific information on how to register cell lines
at hPSCreg, please consult the Cell Line Registration Quick-Start Guide and the
Mandatory Fields documents available from the hPSCreg website.
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Registration of
Standard stem cell nomenclature

Standard Cell Line ID
Cell Line Provider Generator Owner Distributor
Disease status Clinical Features Genotype
Donor Information
BioSamples Age Ethics /
Donor 1D Cenctic Sex Consent
foliez sl DCerivation Cultivation
type
Potency Microbiology / Virology
STR Status Karyotype HLA Typing
PSC Line Data
Genetic Functional or
Modification —omics data availability
Alternative Names Publications
Allowed usage Application grade
{research / clinical / commercial) (research / clinicaltrack)

Figure 1. hPSCreg data fields for stem cell line registration.

Although not all data fields in Figure 1 are mandatory for cell line registration, please
make the effort to provide as much stem cell data as possible, since a complete
dataset makes the cell lines more easily findable by others. It also helps to display the
unigueness of the research material and the amount of characterization that has been
completed, maintaining a high quality standard within the RD field.

To maximize the FAIRness of cell lines associated to rare disease, special attention
should be paid to the following data fields.

In the “Donor information” tab of the cell line data entry, under the heading “Phenotype
and Disease related information (Donor)”, there is the opportunity to enter the disease
and phenotypes associated to the donor (Figure 2).
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Edit hPSCreg cell line TSTiO01-A

General Information |EELGGEIELGGUENLGE  Ethics/Usage | Derivation || Culiure Conditions | Characterisation | Genofyping | Genetic Modification

General Donor Information

* Sex @ O Female
O Male
O Unknown
Ethnicity @

(the age of the donor at collection is in the derivation tab)

Internally used donor IDs -]
+ Add new

* Biosamples 1D of Donor @ Please note that this ID should be unique for this donor. Donor, cell line and also subclones all have
different 1Ds._
If there is already a specific ID, provide it here:

or [ EETCN SV when no ID specific for this donor exists.

+ Add new

Relatives of this donor

Phenotype and Disease related information (Donor)

* |s there a disease diagnosed? (2] ® yes O no (normal)

+ Add new disease

Disease associated phenotypes Q
+ Add new

[ no phenotypes

Mon-disease associated phenotypes Q
+ Add new

Figure 2. hPSCreg Donor Information Tab.
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Recording the rare disease associated with the donor

In order to make diseases findable, the Registry uses controlled vocabularies, like
ontologies, to record the diseases. In this way, the disease is recorded using
standardized terms, and this facilitates search and discovery of this data. To the
question “Is there a disease diagnosed?”, answer “yes”. A new box of questions will
appear (Figure 3). Choose an ontology term for the rare disease by first clicking on the
“enter disease” button.

Phenotype and Disease related information (Donor)
* |z there a diseaze diagnosed? (2] ® yes O no (normal)
Make primary = Remove disease

* Disease Name @

(inzeried after pressing "enter disease”)

enter disease

Ontld @

Free Text @

Is the donor a carrier of a disease-associated mutation?

) (9] -
Y yes “ no " unknown

Is the donor affected from the disease?

“ yes “ no ® unknown

Disease Stage @

Digease Synonyms
Genetic variants

+ Add new genetic variant

+ Add new disease

Figure 3. Entering disease information
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Then search for the most specific rare disease term that applies to the donor. In the
example, “Dravet syndrome” was typed into the search box as the query disease, and
a number of terms for Dravet syndrome are suggested from different ontologies,
namely from NCIT, MONDO, Orphanet and DOID (Figure 4). Choose the Orphanet
rare disease ontology term. The rare disease ontology term from Orphanet provides
the most crosslinks to additional expertly reviewed key information on rare disease,
such as clinical summaries in multiple languages and links to other standardized
vocabularies for disease-related terms such as OMIM, GARD, ICD-10, ICD-11, UMLS
and MedDRA.

Ontology Search for Disease

Name

Dravet syndrome

Dravet Syndrome MEDIUM
{unknown type)  hitp:/fpurl.obolibrary.orgiobo/MCIT_C116573

Dravet syndrome MEDIUM
{unknown type)  hiip./fpurl.cbolibrary.org/oboMAONDO_0100135

Dravet syndrome MEDIUM
{unknown type) hitp.J/iveww orpha net/'ORDO/Orphanet_33069

Dravet syndrome MEDIUM
{unknown type)  hitp./ipurl.obolibrary.orgiocbo/DOID_0080422

Cancel

Figure 4. Selecting the rare disease ontology term from a list.
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Recording Non-/Disease associated phenotypes

Phenotypes or clinical features associated with the donor are critical for reaching a
rare disease diagnosis. Phenotypes can be entered as free text phrases in the
sections “Disease associated phenotypes” or “Non-disease associated phenotypes”
(Figure 5). Currently, hPSCreg does not have an automated drop-down suggestion list
for phenotypes. However, to facilitate future digitalization of phenotype information,
please enter the human readable labels from the standardized vocabulary at Human
Phenotype Ontology (HPO). For example, “low birth weight” has the equivalent term
HPO name “Small for gestational age”.

Please be aware that free text entries will always be difficult for efficient online
searching and thus we require users to play the utmost attention to free text entries
and potential spelling and typo mistakes.

Dizease associated phenotypes Q
— Add new

Name
add to list
no phenotypes

Non-disease associated phenotypes 2]
— Add new

Name
add to list

Figure 5. Disease-associated or non-disease associated phenotypes free text boxes.
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Recording genetic variants associated with Rare Disease

If a donor has been typed for genetic variants that are associated with the rare disease,
please choose the rare disease first (as in the section “Recording the rare disease
associated with the donor”), and then a gene variant can be added by clicking on:

I+ Add new genetic variant| (see bottom of Figure 3).

A new set of fields for the genetic variant will appear (Figure 6). Please look up the
official gene symbol and NCBI Entrez Gene ID here. As an example, please see the
gene “sodium voltage-gated channel beta subunit 1”7, which has the official gene
symbol “SCN1B” and Gene ID “6324” (Figure 7A). The gene symbol and gene ID can
be recorded in hPSCreg® as follows:

e Click (see Figure 7 B)

e Select Entrez from the drop-down menu (see Figure 7 C)

e Enter the Entrez Gene ID, which is an integer (see Figure 7 D)

e Enter the official gene symbol in all capital letters (see Figure 7 D)

e Click |JAdd Marker| to record the gene

e The gene is now displayed in hPSCreg (Figure 7 E)
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Genetic variants

— Remove variant

Gene
(no gene) Edit
Chromosome location &
e.g. cyloband location: 3p21
Mucleotide sequence variant in HGV'S format @
See hitp/ivarmomen_hgvs.org/ and the tutorial.
e.g. NM_0052258 3:¢.2312_2314delinsGCGTGGACAACG
Protein sequence variant in HGV'S format @
e.g9. NP_005219 2:p.(Val6d9_Glue90delinsGlyValAspAsn)
Is the variant homozygous or heterozygous? &
(please select) b
Supporting evidence for variant of interest
ClinVar
e.g. SCV000040030.1
dbSNP
e.g. rs11546939
dbVar
e.g. nsv1395044
Publication Pubmed ID €
e.g. PMID:26132555
Free text @
Please explain briefly the supporting evidence
g

Upload files

Uploads will be enabled after the cell line has been saved.

Figure 6. Genetic variant fields
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A m) Natiopal Library of Medicine

Gene

Full Report =

er for Bi formati

Gene vl

Advanced

Sendto =

SCN1B sodium voltage-gated channel beta subunit 1 [ Homo sapiens (human)]
Gene |D: 6324, updated on 23-Nov-2023

“ summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status.
Organism
Lineage

Also known as
Summary

B Genetic variants

SCN1B provided by HGNG
sodium voltage-gated channel beta subunit 1 provided by HGNG
HGNC:HGNC:10585
Ensembl 105711 MI.600235 HGNC 10585
protein cading
REVIEWED
Homa sapiens
Eukaryota; Metazoa; Chordata; Craniata; Veriebrata; Eut
Haplorrhini; Catarrhini; Hominidae: Homa
DEE5? ATFB13; BRGDAS, EIEES2, GEFSP1

95-g; fium channel proteins that function in the generation and propagation of action patentisls in
muscle and neuronal cells. They are composed of one alpha and two beta subunits, where the alpha subunit provides channel
activity and th beta-1 subunit madulates the kinetics of channel inactivation. This gene encodes a sodium channel beta-1
e

yostomi; Mammalia; Eutheria: Euarchontoglires; Primates;

his nana rasull in aanaralizad anllancy with fobrile celures nlie Rninada svndrome & and defacts in

= Remove variant

Gene

(no gene) Edit
C Edit gene of disease variant

Select a gene from the st below or Choose the source database (Entrez. Ensembl) and

Select Gene

provide a database identfier and a marker name
bt & Search in Entrez database

& Search in Ensembi database

Entrez v
Gene ID
Gene Name

Cancel

Edit gene of disease variant

Select a gene from the Fst below Chooss the source database (Entrez, Ensembl) and

Select Gene

Genetic variants

m

Gene

SCN1B
& Link 1o entrez

provide a database identifier and a marker name
& Search in Enlrez database

& Search in Ensembl database

Entrez

SCN1B

= Remove variant

Edit

Chromosome location @

Nucleotide sequence variant in HGVS format ©

Figure 7. Find the official gene symbol and Entrez Gene ID at NCBI, and enter official gene symbol and Entrez
GenelD into hPSCreg
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Details of the gene variant can be entered in the remaining fields, such as a description
of the variant in HGVS format, the heterozygosity of the variant, and any database
links to the variant in ClinVar, dbSNP, dbVar, or PubMed. Finally, a detailed
description can be entered in the free text box to supplement the database links.

For a detailed guidance on recording genetic information in hPSCreg, please consult
the Guidance for Recording Genetic Information in hPSC Lines.

Summary

Proper annotation of the Rare Disease will help to maximize the discovery of these
valuable resources in the research community and encourage their application to
understand and treat rare diseases.

We do understand that your time is valuable and that filling out fields in our registry
can be time consuming. However, by taking the time and effort to correctly annotate
information about your cell lines, you will get more visibility for your cell line and ensure
valuable research tools that you have generated can benefit other researchers. This
supports the FAIR principles, which are important to improve research infrastructure
in the RD field.
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Contact

If you have questions or comments about rare disease cell line registration, please
contact us using our contact form.
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