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Objetivos

e Mostrar como projetos de gendmica aplicam
principios FAIR

e llustrar boas praticas de gestao de dados no

|IPB

e Partilhar experiéncias reais em cumprimento de Rede para a Gestdo de
de politicas de dados wamTy Dados de Investigacdo

Clarisse Pais




A Queda dos Custos e a Explosao
da Informacao Gendémica
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Sequencing by Ligation:
This technique employed in
SOLID instruments uses a

different chemistry from

previous technologies and
samples every base twice,

300F
454 sequencing is considered the first
“next-generation” technique. A machine
$10.000 could sequence hundreds of millions of
! base pairs in a single run.
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‘o At the peak of this technique, a ].LCradlg Venter
Q. single machine could produce diploid genome
b hundreds of thousands of base pairs
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= Sequencing by Synthesis:

e Other companies such as lllumina

o modified the next-generation,

= sequencing-by-synthesis techniques
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pairs in a single run.

Human Genome
Project completed

_First drafts of two
composite haploid
human genomes

reducing the error rate.
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Third-Generation Sequencing:
Some methods can read sequence
from short, single DNA molecules.
Others, such as Pacific Biosciences,
and lon Torrent, can read from
longer molecules as they pass
through a pore.
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A Escala
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Studies ‘ GOLD Statistics
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Principais desafios na genéomica

1. Volume e
complexidade dos

dados

3. Metadados
incompletos ou
inconsistentes

2. Planeamento
‘ :5:® insuficiente desde
o inicio
AN
ﬁ e
F.
AN

DESAFIOS ? 4. Adocao desigual
B |2 ‘4
8&% de boas praticas
pela equipa

5. Monitorizagao
fragmentada dos

projetos
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Our group projects
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A Linha de Montagem:
Da Bancada a Ciencia Aberta

Fluxo de Dados e Processamento Gestao e Exportacao

g

Gestao Operacional:
Controlo via GitLab e
documentacao rigorosa
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Bancada: Sequenciacao: Processamento:
Recolha de Utilizagao de Alinhamento e
tecnologia NGS ; R
amostras (Illumina) para identificacao de
bioldgicas e gerar dados variantes no Exportacao:
extracao de brutos massivos cluster HPC do Integragao da informacao no
DNA IPB ecossistema global de

repositérios publicos
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O Ciclo de Vida de Dados: Um Fluxo Continuo

Preservacao
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¢ | eLabFTW

Sistema de Caderno Eletrénico
de Laboratorio (ELN)
adotado pelo Instituto
Politécnico de Braganca (IPB)

Registar Garantir
Experiéncias Integridade

Colaboracao

Extracao de DNA Sequenciacao




SRA

SRA

Access
Public (57,583)

Source
DINA (46,070)
RNA (11,254)

Type
exome (7)
genome (13,435)

Library Layout
paired (44,228)
single (13,383)

Platform

ABI SOLID (179)
BGISEQ (704)

Capillary (857)

lllumina (52,835)

lon Torrent (376)

LS454 (229)

COxford Manopore (1,297)
PacBio SMRT (819)

Strategy
EpiGenomics (420)
Exome (964)
Genome (14,273)
RNASeq (10)
other (41,944)

Data in Cloud
GS (57,579)
33 (57,579)

File Type

National Library of Medicine

National Center for Biotechnology Information

| SRA v | Apis mellifera
Advanced
SRA v| Apis mellifera | search |

Create alet Advanced

summary ~ 20 per page - Send to: -

Search results

Items: 1 to 20 of 57611

O
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Page [1 | o0f2881 MNext> Last=-

swarming_queend
1 BGISEQ (MGISEQ-2000RS) run: 26.2M spots, 733.8M bases, 871.8Mb downloads
Accession: SRX33041238

swarming_queen2
1 BGISEQ (MGISEQ-2000RS) run: 25.4M spots, 722.2M bases, 851.7Mb downloads
Accession: SRX33041237

swarming_queen
1 BGISEQ (MGISEQ-2000RS) run: 26.3M spots, 751.5M bases, 867.8Mb downloads
Accession: SRX33041236

non-swarming_queend
1 BGISEQ (MGISEQ-2000RS) run: 25.4M spots, 714.3M bases, 848.1Mb downloads
Accession: SRX33041235

non-swarming_queen?
1 BGISEQ (MGISEQ-2000RS) run: 26.3M spots, 696M bases, 850.5Mb downloads
Accession: SRX33041234

non-swarming queent
1 BGISEQ (MGISEQ-2000RS) run: 25.1M spots, 714.9M bases, 834Mb downloads
Accession: SRX33041233

Apis mellifera L P region Nanopore PCR amplicon sequencing, bee from apiary EQ08
1 0XFORD NANOPORE (MinlOM) run: 1.483 spots. 1.1M bases. 1Mb downloads

Filters: Manage Filters

Results by taxen

Top Organisms [Tree]
Apis mellifera (24269)

insect gut metagenome (10201)

metagenome (5254)

bee metagenome (4060)

gut metagenome (2561)

All other taxa (11246)
ore. ..

Search in related databases

Access
Database
public  controlled
BioSample 50,400
BioProject 792
dbGaP
GEO Datasets 2825

Find related data

Database:

Search details

Help

4

[
[
=}
=}

|~
(s
(%]

[
[ee]
=]
o

¥

"Apis mellifera”[Organism] OR Apis

mellifera[All Fields]

Help

SRX30107425: WGS data for sample X_5492_
1 ILLUMINA (lllumina NovaSeq 6000) run: 23.6M spots, 7.1G bases, 2.2Gb downloads

e

Recolha

Design: DNA extracted from honey bee drone thorax using Maxwell RSC PureFood GMO and Authentication kit

Submitted by: Centro de Investigacao de Montanha

Study: A. m. sahariensis (Morocco) population structure
PRJNA1305528 -« SRP608911 « All experiments + All runs
show Abstract

Sample:
SAMN50609066 + SRS26170704 « All experiments + All runs
Organism: Apis mellifera sahariensis

Library:
Name: X_5492
Instrument: lllumina NovaSeq 6000
Strategy: WGS
Source: GENOMIC
Selection: RANDOM PCR
Layout: PAIRED

Runs: 1 run, 23.6M spots, 7.1G bases, 2.2Gb

Run # of Spots # of Bases Size Published
SRR34988712 23,558,030 741G 2.2Gb 2025-08-14
ID: 40224572
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https://cedri.ipb.pt/about/cluster
https://cedri.ipb.pt/about/cluster

Arquitetura de Colaboracao e
Seguranca no Cluster CeDRI

"Cofre" de Dados
Brutos (Raw Data)

Ficheiros armazenados em
duplicado. Acesso estrito
de Leitura (Read-Only) para
todos os membros.
Nenhuma permissao de
modificacao para garantir
integridade imutavel.

Contas de
Processamento

Areas de trabalho
Individuais isoladas. Onde
a equipa executa a analise

computacional e

consome 0s recursos do
HPC sem colocar os dados
originais em risco.

)
(B

Diretorios
Partilhados

O destino dos resultados
finais (VCFs). Dados
organizados de forma
padronizada, com
backups ativos, prontos
para a redacao cientifica.
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Matriz Tipolégica: Como Diferentes Dados
Exigem Diferentes Destinos

Estado e
Volume

Dados Brutos Imutavel, Massivo Read-Only NCBI Sequence
(Sequéncias Raw) (TB) (Protegido) Read Archive (SRA)

Tipologia Acesso Interno | Destino Externo

Dados Processados Refinado, .
(Variantes VCFs) Colaborativo (GB) Pastas Partilhadas -
Cdédigo e Scripts | Dinamico, Evolutivo . :

(Pipelines Analiticos) (KB/MB) GitLab Interno GitHub / Zenodo
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Gestao Interna e
Transparéncia de Processos (GitLab)

Controlo de Versoes Gestao de Tarefas e Prazos

Rastreio meticuloso de todas as Distribuicao clara de
alteracoes feitas a scripts e responsabilidades (who does
pipelines. Garante que qualquer what), essencial para manter
membro da equipa saiba que projetos europeus complexos
versao de software gerou dentro dos prazos (deliverables).
determinado resultado.

Reprodutibilidade Interna

Documentacao detalhada dos passos bioinformaticos
partilhada entre equipas, eliminando redundancias e maximizando
0 conhecimento coletivo antes da publicagao externa.

& NotebookLM



O

Q, Search or go to...

O 24 13}

Project

Merge requests

88 Manage

Plan

Issues

Issue boards

Milestones

Wiki

<[> Code

(@ What's new

® Help

¥ 3

o

15

Dora Henriques / RESTART / Issues /| #9

List of SNP of MEDIBEES

(O open [ Issue created 5 months ago by Dora Henriques

Get the last vcf (/home/carlosgarcia-dora/MEDIBEES_S/final_filtered.vcf.gz)

Verify the code for duplicates
Get the list and analysis of SNPs of P450

ABC

[ ] Describe all the steps for this task

Do the statistics and graphics

Provide the scripts

"] Calculate the FSTs?? qual o threshold?

| Extrair informacao APl do ensembl ou NCBI

i Usar VEP

(] Descrever tudo
Como escolher os transcriptos. Pela severidade?

11 of 15 checklist items completed - Edited 3 months ago by Daniela Barbosa

~ e Y [ g TR [ TR S S,

Assignee

Fernanda Li

Labels
None

Milestone
None

Dates
Start: None

Due: None

Time tracking

Add an estimate or time spent.

3 Participants

C:

Edit

Edit

Edit

Edit
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O Ciclo de Vida de Dados: Um Fluxo Continuo

Preservacao
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O Mapa de Transicao:
Rumo aos Repositorios Globais

Institucional

Global

Dados Cadigo

IPB Dataverse (dados.ipb.pt) IPB Dataverse (fase de teste)

Plataforma estratégica para partilha Exploracao para armazenamento e
de analises finais, relatorios e partilha de scripts de analise
atribuicao imediata de DOls institucional.
institucionais.

Cluster

IPB
NCBI SRA GitHub & Zenodo

Repositorio disciplinar mandatario para Repositorios que garantem que 0s scripts
depositar as pesadas sequéncias de analise sejam transparentes,
gendémicas em bruto. reutilizaveis e recebam um DOI citavel.
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A Cell Press journal

Journal policies
Data and image processing

Image screening

Studies involving humans and
animals

Reporting sex- and gender-based
analyses (SGBA)

Clinical trials

Human embryos and embryo
models, gametes, and stem cells

Chemical compounds

Structures of biological
macromolecules

Resource availability

Sensitive human data
Prepublication publicity

Process for post-publication issues
Name change policy

Permissions

A obrigatoriedade de publicacao de dados

Submit

Login

« All unique/stable reagents generated in this study are available from the lead contact with a completed materials transfer
agreement.

Data and code availability

You must be willing to share all data and original code reported in your paper unless there is a legal or ethical prohibition (e.g., the
data are confidential medical records). In this section, you must describe the steps you have taken to make your data and original
code available. We strongly recommend that you archive all unprocessed data and original code that your paper reports in an online
repository that meets the criteria for digital longevity, implementation of FAIR standards, and community support as articulated by
Fairsharing.org and collaborators = . If issues arise after publication, failing to produce your data might lead to a retraction.

Cell Press has specific requirements for data types that have community-endorsed, data-type-specific repositories. We call these
data types “standardized data types.” Examples of standardized data types include nucleic acid sequencing, proteomics, and

crystallography. Please refer to our list of standardized data types and recommended repositories ..

This author's guide &, describes requirements and recommendations for standardized datasets and original code at each stage, from
submission through publication. Please note that it describes general practices; editors will provide guidance for specific cases.
Exceptions to these requirements can be made for individual datasets when sharing data is legally or ethically prohibited. If you need
an exception, you must contact your editor and discuss this as early as possible, ideally at the submission stage.

Requirements for publication

All datasets that are composed of standardized data types and reported in Cell Press papers must be deposited in a data-
type-specific, Cell Press-recommended repository before a paper is accepted for publication. The datasets’ accession
number(s) or unique, permanent identifier(s) must be reported in the published paper. Any embargo must be lifted by the paper’s
publication date, and the deposited datasets must be publicly accessible unless there is a countervailing legal or ethical prohibition
and you have received permission from your editor for an exception. Note that if standardized datasets cannot be made accessible,
editors might require that summary statistics (e.g., genomic summary results = ) or non-identifiable, post-processed versions of the

Register

<&




Recommended general-purpose repositories

Cell Press encourages the practice of archiving all datasets and original code digitally. Original code and
datasets of all types can be archived in general-purpose repositories. Data listed under “Standardized data
types” below must be in a data-type-specific repository but could also be in a general-purpose repository. The
general-purpose repositories listed below meet the criteria for digital longevity, implementation of FAIR
standards, and community support articulated by FAIRsharing.org and collaborators. They are recommended
by Cell Press. We also encourage authors to consider institutional repositories.

¢ Dataverse

e Dryad
e [Figshare

e Mendeley Data

¢ Open Science Framework
¢ Science Data Bank

e /enodo

19




Repositorios disciplinares

Nucleotide, sequencing, and associated datasets

Note: Local laws may prohibit the sharing of raw human sequencing data, identifiable human genetic data, or
patient data. Cell Press will make reasonable compromises to general policy in these cases. Please email
your editor for more details.

Raw data generated by next-generation sequencing platforms, with per-base quality scores (e.g., BAM,
SFF, and HDF5 files or paired FASTQ/QUAL files)

Processed next-generation sequencing data, in accordance with the MINSEQE standards, as enforced
by recommended, data-type-specific repositories (e.g., GEO)

Raw and processed microarray data, in accordance with the MIAME standards, as enforced by
recommended, data-type-specific repositories (e.g., GEQO)

Partial and complete genomes (e.qg., FASTA files) with associated metadata as enforced by
recommended, data-type-specific repositories (e.g., GenBank)

Human genotype-phenotype data (e.g., Matrix, PLINK, and VCF files) that are eligible for deposition at
a recommended, data-type-specific repository (e.g., dbGAP)

Data that describe genetic variation and are eligible for deposition at a recommended, data-type-specific
repository (e.g., dbGAP for human data or EVA for non-human data)




Data availability or accessibility

The raw DNA sequence data generated in this study can be found in NCBI
Sequence Read Archive (http://www.ncbi.nlm.nih.gov/sra) under the SRA
study and BioProject accessions PRJINA1305528, PRJINA1305509 and
PRINA1307299 respectively. Codes for Genotype-Environment association
analyses are available on GitHub
(https://github.com/cyadrogarcia/GEA _ligustica_iberiensis) with an archived
snapshot on Zenodo (https://doi.org/10.5281/zenodo.16726609).




Desafios Futuros na Gestao
da Ciéncia Aberta

Integracao Total da Equipa

0 desafio cultural de garantir que 100% dos colaboradores utilizam
0 ecossistema institucional de forma consistente e integrada.

OpenDMP Qpb
PORTIIBERTA “* == M
Planos de Gestio e Partilha de Dados i

tidass do Minbs.

Acompanhe os seus dados

Crie planos de gestéo e partilha de dados.

Configure modelos especificos da sua area cientifica.
Associe 0 plano a servigos do seu financiador.
Partilhe com colegas ou orientadores.

Monitorizacao Global de Flexibilidade vs. Robustez
Projetos nos DMPs

A urgéncia de implementar ferramentas A dificuldade atual de criar Planos de
universais que conectem prazos, Gestao adaptaveis a natureza muito
deliverables e DOIs num Unico painel dindmica da genomica, devido a falta
de controlo. de apoio sistémico global.
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Sintese: A Engenharia dos Principios FAIR na Pratica

R

F

Findable -
Encontravel

Atribuicao de DOls
persistentes aos
datasets através do
IPB Dataverse.

A

Accessible -
Acessivel

Interoperable -
Interoperavel

Disponibilizagao
publica e gratuita
dos dados brutos

massivos atraves do

NCBI SRA.

Adotar Formatos de
Arquivo Standard
Implementacao de

Metadados

Reusable -
Reutilizavel

Transparéncia total
com pipelines €
scripts fortemente
documentados
exportados para o
GitHub/Zenodo.
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Trés Licoes Aprendidas na
Trincheira da Big Data

O Planeamento é a Base de Tudo

Planos de Gestao de Dados (DMPs) nao sao apenas burocracia para financiadores.
Sao a arquitetura que previne caos em projetos de 56 TB.

Repositorios Institucionais sao Motores Estratégicos

0 uso do dados.ipb.pt agiliza drasticamente a redac¢ao de artigos cientificos e a
submissao de relatorios exigidos pelas agéncias europeias.

A Filosofia FAIR Eleva o Impacto

Aplicar os principios FAIR deixa de ser uma obrigagao e passa a ser uma ferramenta
que exponencia a transparéncia, a confiancga e a visibilidade académica do investigador.

& NotebookLM
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CREDITS: This presentation template was created by
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Please keep this slide for attribution
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

Sintese: A Engenharia dos Principios FAIR na Pratica

e =
()

i l[ Atribuicdo de DOls
persistentes aos

datasets através do
IPB Dataverse.

Atribuigdo de DOIs
persistentes aos
datasets atraves do
IPB Dataverse.

Findable - Encontravel

ciéncia Abert, '

com pipelines e
scripts fortemente 3§
documentados '
exportados parao

GitHub/Zenodo. J

'- Transparénclg
Y Disponibilizagao total com Ti'.g.,.
pablica e gratuita : e scripts
dos dados brutos fortemente
massivos atraves ) documentados
do NCBI SRA. | exportados para ¢
l = I GitHub/Zenodo.
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Accessible - Acessivel Interoperable - Interoperavel Reusable - Reutili;ﬁil
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