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Big data

" A expansao do “big data’ resultou em novas
analises para diversos tipos de dados ja

publicados
" Desenvolvimento de ferramentas de
bioinformatica para extracdo de dados ja
disponiveis:

" Testes de ferramentas de bioinformatica na
identificacéo de padrdes

" Fontes de conjuntos de dados para treinamento

AA AlaAavidimnan AA ArmvAanmAiaAAdA AAa i &LAAriiaAa~

possible

Fonte: Sielemann et al.
(2020)

sharing rights scooping
form an agreement you know your data
check your library (or resources ideas are plentiful
follow authors’ guidelines open data = more citations
transient storage
lack of time
avoid proprietary formats @ sharing data saves time
share as soon as possible = create a data management plan
use stable repositories =
LA 2 2
HO
sensitive content lack of incentives
aggregate and anenymize f open data = more citations
provide sample data @ scientific community recognition
generate synthetic datasets g data and code
inappropriate use ty
: . share with trusted colleagues
write detailed metadata recognize no *perfect code’
be willing to help emphasize growth and learning
set data governance plans
data too large
unclear value split data into smaller chunks

share properties of data
advocate for storage funding

value is subjective
perspectives are limitless

opportunities for synthesis  ypclear process complex workflow
check with your library write a detailed readme

miany resources exist use graphics to explain
check data templates  automate where possible

Fonte: Gomes et al.
(2022)
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Tipos de dados

* Dados primarios sao diretos e obtidos * Dados derivados sdo dados de meta-
experimentalmente (sequéncias, analises e processados (publicacoes,
metodologias, grafos, anotacoes, bases de dados curadas)
codigos, medidas, padrdes, estruturas,
bases de dados primarias)

~ Peer) |

P \nterPro

ibseq1

iATchAGcTAGAccTGATG JOURNAL FACTSHEET | * | Computer Science
ATCCGATCGATTACGTG |
i PSECIQ i The multidisciplinary journal for computer science Years publishing 8
{GACACGATCGTCAG MATGCA ____________________________ Highquaty developmental peer eiew copled IR NS s 1170
: GTG _‘} seq 'l : Eyasl::rg Cmuzt;r::esezv :;l:::t:rn Science is the optlmal choice e
E }seqa WMNQEF FK for your computer science research.
;ACGACAAATC#TCTCC i>seq2 | Kyoto Encyclopedia of Reputation Editors & Advisors
T ﬁ'f'gﬁ,]hncmw K Gen es and Genomes it s sdrs v Adors
i>seq3 | o ] snlagfer .
IMGPKLHIGRQEFKLIHYWN | o -
N NG Duke U

Chieko Asakawa

i
e P e R
1BM Japan

Audience Publishing Made Easy
Widely read and cited Relaxed reference formatting
, ari ent

for ID in transcripts_per_genes| gene |:
counter =0
for element in transcripts[ 1D ]:

if element[type’] == "CDS™:
counter += element|['end’]- ' x.'- e
element|'start’] gt

COS_len_per_transcript.append( { d"; 1D, ‘len’; counter } ) Frotein Data Bank in Europe
repr_trans = sorted{ CDS_len_per_transeript, key=itemgetter('len') )[-1]
repr_transcripts.update( { repr_trans["id]: transcripts] repr_trams[fid"] ] })

peerj.com/computer-science

Fonte: Sielemann et al.
(2020)
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Potenclals

" O estabelecimento de normas de compartilhamento
de dados devem ser introduzidas por obrigacdes
nas  publicacoes, Incluindo  descricao e
padronizacao

v
T

N

Fonte: Borghi e Van Gulick. (2022)

Project Data Data
Planning Collection Publication
and Analysis and Sharing
Data e Data * Saving and * Preserving
Management Management backing up data and
Activities Planning files other
Organizing materials (e.g.
files reagents,
Formatting code)
and describing | ® Assigning
data persistent
according to identifiers

standards
Muaintaining
documentatio
n and
metadata

Open Science
Activities

® Plarming for
open (e.g.
including data
sharimg in

consent forms)

Using open
source tools
Using
lransparcnt
methods and
protocols

* Sharing data

¢ Publishing
research
reports openly
(c.g. open
ACCESS
publishing).

Reproducibility-
Related

Actvilics

* Preregisiering
study aims
and methods

e Using
appropriate
rescarch
designs
(including
suflicient
statistical

power)

Preventing
methodologic
al issues (e.g.
p-hacking,
HARKing)
Implementing
quality control

MEAsSuTres

e Preventing
publication
bias

s Iollowing
reporting
guidelines

Fonte: Borghi e Van Gulick. (2022)
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Potenclals

" A padronizacao exige precaucoes:
" Aintegridade da fonte deve ser verificada
" Possiveis vieses devem ser analisados
" Todas as informacdes relevantes devem estar disponiveis (metadados)
" Aintegracao de dados s6 pode ser realizada com dados semelhantes

" A qualidade deve ser alta (Phred scores, comprimento e pareamento de
sequéncias, contig/scaffold N50, etc)

Name

Explanation

Prevention

Allocation bias

Systematic difference in the assignment of participants to the treatment and control
group in a clinical trial. For example, the investigator knows or can predict which
intervention the next eligible patient is supposed to receive due to poorly concealed
randomization.

- Randomization with allocation concealment

Attrition bias

Attrition occurs when participants leave during a study that aims to explore the effect of
continuous exposure (dropouts or withdrawal). For example, more dropouts of patients
randomized to an aggressive cancer treatment.

- Good investigator—patient communication
- Accessibility of clinics
- Incentives to continue

Confounding
bias

An artificial association between an exposure and an outcome because another variable
is related to both the exposure and outcome. For example, lung cancer risk in coffee
drinkers is evaluated, ignoring smoking status (smoking is associated with both coffee
drinking and cancer). A challenge is that many confounders are unknown and/or not
measured.

- Randomization (can address unmeasured confounders)
When randomization is not possible:

- Restriction to one level of the confounder

- Matching on the levels of the confounder

- Stratification and analysis within strata

- Propensity score matching

Immortal time
bias

Survival beyond a certain time point is necessary in order to be exposed (participants
are “immortal” in that time period). For example, discharged patients are analyzed but
were included in the treatment group only if they filled a prescription for a drug 90 days
after discharge from hospital.

- Group assignment at time zero
- Time-dependent analysis may be used

Information
bias

Bias that arises from systematic differences in the collection, recall, recording, or
handling of information. For example, blood pressure in the treatment arm is measured
in the morning and for the control arm in the evening.

- Standardized data collection

- Data collection independent from exposure or outcome
(e.g., by blinding of intervention status/exposure)

- Use of objective measurements

Publication bias

Occurs when only studies with a positive or negative result are published. Affects meta-
analyses from systematic reviews and harms evidence-based medicine

Fonte: Schwab et al. (2022)

- Writing a study protocol and preregistration
- Publishing study protocol or registered report
- Following reporting guidelines

8

Planning

1. Specify your research question

2. Write and register a study protocol
3. Justify your sample size

4. Write a data management plan

5. Reduce bias

Execution

6. Avoid questionable reseach practices

7. Be cautious with interpretations of
statistical significance

8. Make your research open

Reporting
9. Report all findings
10. Follow reporting guidelines

Fonte: Schwab et al. (2022)
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Potencilais

“ A manutencao de dados
favorece tambem a integracao
de dados de diferentes fontes:

" Fornecem analises necessarias
para hipoteses que nao podem
ser testadas por conjuntos
unicos de dados

" A reutilizacdo de dados supera
limitacOes financeiras de muitos
grupos menores para O
delineamento de experimentos
complexos, uma vez que a
geracdo de novos dados pode
ser custosa e laborosa

Fonte: Goodman et al.
(2014)
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Potenclals

* A disponibilizacdo publica dos dados previne a perda de informacédo e a geracao de
conjuntos redundantes e/ou duplicados:

" Manutencao concisa das bases de dados
" 20% das publicactes de metagenomas entre 2016 e 2019 nao s&o acessiveis ao publico

10T

<+ GenBank (bases) 10'°

o UniProtKB/TrEMBL (sequence entries)

1T

100M
1008 # SRA (bases) 101
8
‘» 10B 100T
(0]
w
[
o 18 10T
©
©
100M
1T
10M
100B
1M i
10B 10M
1980 1985 1990 1995 2000 2005 2010 2015 2020

year
Fonte: Sielemann et al.
(2020)
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Potencials
Information directly generated by

experimental procedures.
(e.g. microscopy images, gene expression profiles,

£ . S
Kinetic measures) nsure consistency and reliability across

different studies and laboratories.

* A reprodutibilidade da reutilizacdo de dados
pOde ser mel horada pela pad roruzagé.o, Contextual information about the data,

essential to extract insights.

documentacdo e organizacdo de fluxos de RREREE N e Lo " owlece 1o fadate inogration.”

protocols, data processing steps)

Ontologies

trabalho: :
" A integracao de diferentes fontes envolve a Processed Data
comparacdo entre fluxos de trabalho distintos, oy s
variaveis indevidamente registradas, (0. doanin, processiog s Ensure transparency and reproducibility

apresentacdoes nao unificadas, e falta de
disponibilidade de dados brutos
Datasets with varied properties

= Exige uma curagem manual
require distinct management systems. Help with defining access permissions,

L] Pad rornzagao do form ato de ||nguagem e {e.2. complexity, size, data types) data formats, and licensing agreements.
arquivos (XML, FASTA, FASTQ, SAM/BAM)

Data and Metadata Management Systems

Facilitate efficient storage, organization, retrieval, and
sharing of data and metadata.

Fonte: Cunha-Oliveira et al. (2024)



Potenclals

" Existem qguias para a padronizagcdo do
compartilhamento de metadados:

" Findable Accessible Interoperable Reusable
(FAIR)

" The Transparency and Openness Promotion
(TOP)

" Open Data in a Big Data World (Open Data in a
Big Data World, 2016)

" Beijing Declaration

FATR

For Infrastructure

For Researchers

Principle
Research teams should implement standardized
practices related 1o organizing files (e.g.
standardized file naming conventions) so data can
Data and metadata should be easy to find | be found when needed.
by hoth humans and computers. When data 1s made available to others, 1t should-
whenever possible- be uploaded to a repository
Findable In practice, this means that data should be | that assigns a persistent identifier (e.g. DO,
assigned unique and persistent identtfiers, | RRIDs, etc) and describes datasets with
deseribed using rich metadata, and standardized metadata.
registered or indexed in a searchable
TESOUTCE. Complete and high quality metadata should be
added so data can be discovered and linked to
related resources (e.g. related paper DOIs, author
ORCIDs).
Data 1s available through a clearly defined
process. Members of the rescarch team should be
There 1s a clearly defined method for able to access raw data, intermediate products,
accessing the data. Data should be and other research matenals.
retrievable by its identifier using a
Accessible standardized protocol that is open, free, . i o S y
: ; When data and other maternals are made
and universally implementable. Metadata s : e,
e : available to others, there should be a clear path to
should be accessible even when data 1s no i T e
: gaining access, The terms by which the data will
longer available. ; 258 2 ; <
; be made available (e.g. to whom, when, and for
what purpose| should be articulated and abided
by
Data should be structured in a standard way so it
. can be easily combined with other similarly
Data should be usable across a range of ‘ : : g
e ¢ structured datascts. In practice, this means
applications and workflows. Data should 7 ; ; :
; ; unplementng a range ol practices such as
Interoperable | use formal, accessible, shared, and A P S o SR T
; : csc : ANz ata (e Y
broadly applicable models [or knowledge '8 g g cafa le.L- apprying
% 5 appropriate T“CTadEi[il, mamtaining data
representation. A i B
dictionaries) and saving files in open or non-
proprictary file formats.
" Data should be saved, organized, and described
Metadata and data should be described e : i :
: ; ; with its future (rejuse in mind. A future user may
following relevant community standards : : i
£5f : be a member of the research team who 1s
Reusable and have clearly defined conditions for

reuse including a machine-readahle
license

returning to the data atter a perioc of several
months or years or another researcher who is
(rejusing the data for another purpose,

Fonte: Borghi e Van Gulick et al. (2022)
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Potenclals

" Autores podem ser beneficiados pelo fornecimento de dados de

alta qualidade e com boa anotacéo:

" A pratica deve fomentar as citactes e reconhecimentos adequados
" Podem resultar em citagcdes adicionais para um mesmo conjunto de

dados

Primary authors generate 000001111
data set and designate

Original
“data authors,” DOI is | datg o
assigned, and primary o
publication occurs 00110101011

Data authors
designated 00000111183

(A, B)

q Data set 1

DOI

0011010101

i — -

3 Authors (A, B, C)
2 Data authors:

Data set 1 DOI (A, B)
1 Manuscript DOI:

MsS 1 DOI

Secondary analysis by
members of primary

00000111183

Data set 1

h—

MsS 2

2 Authors (A, C)
2 Data authors:
Data set 1 DOI (A, B)

investigator

pol ,| T
0
001101010

DOI o
11011001010
00110101011

Data set 2 DOI (F)

DOI
group DOl i = 1 New Manuscript DOI:
0011010101 MS 2 DOI
00000111183 [ —2 2 Authors (A, D)
Secondary analysis with Data set 1 ‘ MS 3 2 Data authors:
collaborator DOl DOI Data set 1 DO_I (A, B)
0 1 New Manuscript DOI:
00110101011 MS 3 DOI
0000011118 1 Author (E)
. 2 Data authors:
Secondary analysis b; MS 4
e gl DO Data set 1 DOI (A, B
0 1 New Manuscript DOI:
00110101011 MS 4DOI
’—h 1 Author (F)
0000011116
Combination of data set 9??2?},}};% 3 Data authors:
- with other data for new Data set 1 Data set 2 » MS 5 Data set 1 DOI (A, B)
~ analysis by independent DOI

1 New Manuscript DOI:

MS 5 DOI

Fonte: Bierer et al.
(7017)

workflow steps

set resource public

-

generate public resolvable

e!DAL URL

;

reguest
DoI?

yes l

* generate a new DOI
* migrate e!DAL metadata to

DataCite metadata

.

request publication

confirmation from scientific
and organizational authorities

v

publication
approved?

yes *

= set resource public

* send URL/DOI to user

Fonte: Arend et al.
(2014)

no

»u

no

>

send reject
message
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Potenclals

" A padronizacao exige uma curagem manual:
" Cada projeto apresenta vocabulario proprio

" Padronizacao de metadados (MassIVE, MIAPPE, ENA
e SRA) e de vocabulario facilitam buscas
automatizadas

" Jornais de dados (data papers) padronizam a
submissdo dos metadados, solucionando o0s
problemas associados ao controle de qualidade:

" Descricdo dos métodos para coleta, processamento e
verificacao dos dados

" Permitem a publicacdo de dados importantes que nao
sao suficientes para compor uma publicacdo em jornais
comuns. —

=R

e=1n ‘
ki

1
G ! Data contained and

Publication with Data explained within a
research article

Further data explanations in any
kind of supplementary files to
articles

Processed Data &
Data Representations

rowerea

Data Collections and Data referenced from the article and
Structured Databases held in data centers and repositories
|

‘ - .~ Raw Data and Datain drawers and on disks
- Primary Data Sets at the institute

Fonte: Arend et al.

G em o~ o m N



Etica

* Direitos de uso:
" Reuso justo (para novos propositos)
* Reproducéo de estudos prévios com dados publicados
" Reuso injusto (plagio)

" Parasitismo de pesquisa:

* Arreutilizacao deve gerar novos resultados, e ndo apenas impulsionar publicagdes anteriores.
* The Research Parasite Awards premia autores que adequadamente reutilizaram dados

oF

THE PARASITE AWARDS

Celebrating rigorous secondary data anglysis

Fonte: Greene Laboratory (2020)
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Limitacoes

" A revisao por pares geralmente nao envolve a avaliacao
dos conjuntos de dados e sua descricao:

" A qualidade dos dados € questionavel gquando séo de
responsabilidade publica

" Metodologia e design experimental incompletas
" Propagacao de ruidos nos dados com a reutilizacdo

" Os conjuntos de dados nao sao normalizados, impedindo a
integracao

o Data quality & standards

gé & BARRIERS & LIMITATIONS:
@ DATA o Missing metadata

o Interoperability

(XN ) REUSE o Data availability
L o Ownership

* o Skills & resources
Sy

Fonte: Hafner et al. (2024)

Fonte: Raman et al. (2021)
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Limitacoes

Sequéncias podem ser
depositadas com identificadores
diferentes, Impedindo sua

integracao e escondendo possiveis
informacoes.

A anotacdo nado é padronizada,
possibilitando a insercao de um
mesmo conjunto de dados com
diferentes identificacdes

A montagem de genomas baseada
em dados publicos podem ser
prejudicadas pela presenca de
contaminacdes nao identificadas

Falsos positivos em experimentos
podem n&o ser identificados em
dados publicos

Interest in
reusing a
dataset

Dataset can be
reused

repasitory

Broken Email ;
link/missing COMeSPONdingf-=o=-ssrmmmmsremscesrman e e s s on e s s raasy -
dataset author 2

Y

Locate
dataset

Check

Access
dataset

Do you have

sufficient computational
resources and skills for

reuse?

ownership
rights

the dataset

appropriate for
reuse?

* Unknown or poor quality,
» Undisclosed provenance, !
» Without proper documentation, || | !
» Contains incomplete or :
incorrect metadata

Is the dataset
in a reusable

Can it be
interconverted to
correct format?

[ Dataset cannot
-

No l

Fonte: Hafner et al. (2024)

be reused
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Limitacoes

* Dados clinicos impactam os pacientes
envolvidos e devem ser devidamente
assegurados para reutilizacao

" Pacientes nao devem ser identificados

" Dados genomicos (risco de
privacidade para a progénie)

A
Fonte: McDonald-McGinn et al.

(2011)

Ml Very concerned [ Somewhat
concerned

It could be harder to get people to agree to be in clinical

i

trials if they know their data will be shared L
Companies might use the information for marketing
: s L7 32.0
purposes instead of scientific purposes
My information might be stolen [SSFA] 33.8

Scientists and companies might have less incentive

to invest time and money in doing clinical trials - e
Someone who is good with computers could

e 7/ 35.0
identify me
Scientists or companies could unfairly “free ride”

8.2 35.5
on the work of others
People might use the data to do poor-quality science 32.1

| could be discriminated against if the information

o o
: 5 0o 5

was linked back to me 2
Some person or company could make a lot of money 323
developing products using my information :
My information might be used in scientific projects
) 346
that | wouldn't approve of
It could be embarrassing if the information was linked 8.6

back to me

Not at all
concerned

Not very
concerned

32.0

342

357

38.8

38.7

39.7

44.1

50.7

47.7

46.8

57.2

1N

Percent

60 70 80 90

100

Fonte: Mello et al. (2018)
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Balanco

" Beneficios:

Reducéo de custos

Reducao de trabalho manual
Disponibilidade de diversos tipos de dados
Reprodutibilidade de trabalhos

Deteccao de novas informacdes
Facilidade em meta anélises

Beneficios aos autores.

reduction of costs
time- and labour-saving
availability of a large size of all types of data
reproducibility of research
detection of novel information
facilitation of meta-analyses
obligations
benefits for authors

Fonte: Sielemann et al.

ViaYalaYaly

* Precaucoes:
" Perda de informacao
Perda de qualidade
Uso justo de dados
Problemas de integracdo e comparacao
Falta de normalizacao

missing metainformation
quality issues
consideration of fairness
problems of integration and comparison
denormalisation




Exemplos

PMD  Tite

26080821

252085 A s vorms g e hta e

0043525 e e e et e
136473 o o s ot e e
2410955 Datareuse and th open daa ciation advantage

123269463 Reuse of public genome-wide gene expression data

28002728
30573830 Proteomics daa euse vith MasslVE
23508960 CtromaFinder for CP-seq and DNaseseq data reuse

25758055 Reuse ofpublc genome-wide, murine eosinaphi expression data for hypotheses development
Data Quaity, and Data R

‘32160189 Data sharing, managemen,
a159447

24395548 Drugrisk assessment and
e e ven e of Do et

;msmm Three controvesis i health data science

preted)

27170913 I-Macuiaweb: A Toolto Suppart Dta Reuse n OphhaImology

e

31314246 Research Dta Sewardship for Healtcare Professionals
2976024

28967481 Framework for Evaluaing Medicies n Chidren
26140212 Buiing 2 mu-

20706060 Bariers t the sacondary se o dta incticl care
20534404

26267019 v
24625777 Refiing goldfrom exstingdata
31607804

29557977 DASH,
T L

e e
2936583
31850214
32102690

51437900 Interactive Machine Learing for Laboratory Data Itegraton
26245661 Impacts ofSTUCTIg TSN Fecord: asysematic eview
27898630 European Nuceotide Archive n 2016

ERas xvlnga bomescal e gy

31409758 PlattormTM,

30300549 Inidual VariabiyofProtein Exoression n Human Tissues

28881939 Data Management Rubricfor Video Data n Organismal Biology
564

30942868

26112009 The centerfor expanded data annotaton and rerieval
22047215 Towards a human proteomics atias

32013947 Data Acess Commitees

s1659328

29285106
071884

Fonte: Sielemann et al.
(2020)

FirstAuthor
Meyste St
Marco-Ruiz L

nyis
Tenopir C.
SatanC

ology
EEE JTrans| ng Health Med
Savata

Front Genet
ant sl

Pubiicaton Year 01
b3

17 1015265201707
2015 101016/} mecint 201505016
018

2017 10,157 journal pone 0189268
2015 10.137journal pone 0134625
2017 10.15265/1¥-2017-013

2019 10.1038/041586015-01715+
2013 107717 pecrd75

215 0106] ekl 2050012

038/
05 013193527
2016 10.1016/}mmuni 201612008

101038/s41502.018-0283.9
2013 101099 /bnformates/be1ss
2017 105334/egems 218

2020 10.1371jourmal pone 0225003
2014 10.1002/pds 3518

D18 0 8y 280905
2016 10 1093/oatabase/baw1o0
w8

2013 10.1136/amisinl-2011.000681
2018 101007/s¢10600180108
28 7oty

1007/511306-01:
s s
2018 10.1159/00049363
20 LT DL 51308
2018 10.1038/scta.
018 1838 me 150054
S S

Stud Healin Technol nform
Stud Health Technol nform

paychol Rev
Corr Opin Alergy i immuncl
1Med Uibr Assoc

218
=y
2018 101177/0862280217698005.
2018 101186/51287001814062
2017 10,1016/} clnthera 201709003
2016 10.1186/s13742015-0674
2018 101177/1751143717741082
2014 10.1542/peds 2013-1504
2015 10.1007/511065-015-9233 1
2014 10.1097/AC1000000000000005:
2019 105195/jmia 2019801

9 10. 12050

oatz
Dha"rliw:wﬂw-vi Drug et
INewrotraum:
ot (oot

Am Med nform Assoc
CurrHiVRes
Genome M

Med R Serv
WiA Open
Yeard Med nform

Gigascence.

2018 10.1038/5d01a 201846
2014 10.1002/pds 3525

2019 10.1089/neu 20186192
2016 10.1093/abase/oawds0

2018 10.1093/pmiafoc1zL
2019 102074/ 1570162X17666190924195439
2020 101186/51307302007211

2019 103233/SHTI190198

2014 101111/5c5.120%
2017 10,1093 narfghwi106.
018

208
2016 10.3389/fint 201600034

2018 10.1007/s125350180282-7
2015 10.1108/18412014 2370952
2016 10 1623602303842

2019 10323/5HT1150800

2017 10.1080/02763869 2017 1368292

2017 10.1007/s00787-017-0982-0
2019 LS nangeonel0 1 6004

219 0 el
21

1A Med Iform Astoe

Newroiformatics
Stud Heatin Technol nform
Stud Heali Technol nform

2015 101098 jamin/ocv048

2019 10.1038/441588 0190520 x
£

12688/11000research 19111

D11 D BTSOB0040

2016 10.1016/}01.2016.09.018

2007 10.1007/412021.007-0012:5
w7

w6

28479569 A Web ased g ana tor tectea patents
27846806 d amalysis of related studies
23952476 Hectoni heath records: new ogportunities o cinical esearch
gement Health Care ienti A , OMOP, Mini-Sentinel and MATRICE Strategies.
tailed Clinical

it [From record keeping to scientific research: obstacles and opportunities for research with electronic health re[xxds]
19151882 Perspectives for record for clinical research
31380350 Temporal i Seven years
2738223 Testng of Triggers oy Data Mining of Cpiepsy Ptient' Structured Nursing Records

Express—a metadata drven clinicl research data management system for secondary use of clinical data

nnsazl Reusablhwm coded data in the primary record: A diagnose
i growth and phenotyping

zmms The need for results of a automated prostate and breast cancer

23244533 Semantically enabling a genome-wide association study database

24018520 Clinical professional governance for detailed clinical models

25848563 use of effectiveness research

25091808 Stability metrics for al ot based on

31438173 SmartCRF- A Prototype to Vi h Record from an i

32031623 The Data Tags Suite (DATS) mn\‘l:\ inrmsmrmrl! data access and use requirements
mszasz A Query Tool Enabling Clinicians and Researchers to Explore Patient Cohorts
reen Transiation of

i High-Risk Participants

Patients' Care
mzssm Pmmmnz Domesil metadits n CEOAT . study of Gene Expression Omibus (GEO)
a for privacy.
el EMIF Catalogut platform for data
28974262 A generic proving
26306235 ng drug side effects: the impa the detection in EHR data
26538343 Discussion of "Combining Health Data Uses to lgnite Health System Learning”
24996874 A itudinal care plan:
21262390 A i retrieving ICD-9-CM data: the effect of method for YuAC
24302285 il inical tives of diverse stakeholders Kim KK
21859004 A i medical image Chou CY
25085034 Sethi N
23201637 i of data di Research Network: a case study mua
27071200 licati Dundar A
150250 for the design, Knan 1A
- Value g v RajuHB.
mssam Eplortionof TemporelICD Cocing ies Relate 0 Acte Daberic Cnm‘lmnns Mckillop M
rools, Systems and Reed C
S T i Aase i Patra BG
30122253 Earthq i , and the cold war psy inthe i Aronova E
25653123 in digital Parekn R
25000008 A Hyt and Clinical Khan @
31331268 JPhylolO: 3 Java library . writing Stiaver BC
23793050 case-driven exploration Embi Py
27376005 2 Natural Language i Tool Test (PFT) d v ' )D: Sauer BC
31959844 ev ysis of omics data GaleotaE
31424314 Higher body mass index is not a ve i il patients with acute By WangH
primary datain digital repositories Downing J
the Use i Nationwide Dis 007 and 2017 Rochoy M
models for a
Valencia A
6 Wi Transitioning from Conventi Scanlon BR
3966 Using electronic health records for clinical research: the case of the e project De Moor 6
24126951 [Implementation of a patient data management system. Effects on intensive care documentation] Castellanos |
14625855 Hierarchical analysis of Rubinfeld A
25848610 i Wilcox A
27444186 Use of “off-the-shelf" information extraction algorithms in clinical informatics: A feasibility study of MetaMap annotation of fralian medical notes Chiaramelio E
30756117 z in 2007 and 2017 Rochoy M
10144371 Information technology in the fashole Eyestone SM
32171009 Papoutsoglou EA
31040005 Open access mage eposRores: Nghvaualry data 0 nable mmm learning research Prior F
21342582 FPG) based on the XiaF
21678495 ng for ar the hurdles in data-reuse from the future development Gobv@e 0P
28466088 i opulation SheetsL
21893862 Recording associated disorders using SNOMED CT Comnet R
2044248 ., 10th edition, clini ificat i i od Steindel S)
32324446 Impact on Quality of the i Tumor EDben KCW)
25428570 Abedi v
25967024 i Huwang W)
32308882 Dei i i ang B
25848501 Leamning and McCarthy DB
32301862 ., Reduce, Ref Griffiths NM
25848582 Validation of Diagnostic and Procedural Cod: of Acute Cardi id Arthritis Davis LA
s2521555 Fetos nfuencing Frvlem i ion of the Unified and Use of Technology Kiappe ES
ated Dyices PC
zmszzs Effentaccelraton of mutal information computation for nonrigi egsiration using CUA keda K
30418147 D t, Laurent G
19208138 for v PGA XaF

Stud Healtn 1ecnol Inform
BMC Bioinfor
JIntem Med

Ned T‘ds[hr Geneeskd
Methods Inf Med

PLos One.

Stud Health Technol Inform
AMIA Annu Symp Proc

Int 1 Med Inform

Acta Crystallogr D Biol Crystallogr

Stud Health Technol Inform
Proc SIGCHI Conf Hum Factor Comput Syst
AIDS Res Hum Retroviruses

1 Biomed Inform

BMC Med Inform Decis Mak

Int I Med Inform

Int ) Health Geog

AMI 1 Sumene raee e proe

1 Biomed Inform
IEEE Trans Neural Netw Learn Syst
Bioinformatics

Front Neurol

AMIA Annu Symp Proc

Philos Technol

AMIA e ummisTrars st Proc

Eneron e Technol
1 Biomed Inform
Anaesthesist
Proteomics
EGEMS (Wash DC)

Top Health Inf Manage
New Phytol

Gin Raiol

nformatics

BMC
Clin Anat
Appl Clin Inf
Stud Health Technol Inform
3 Am Med Inform Assoc
1CO Ciin Cancer Inform
1 TransiMed
200100t

1A Annu Symp Proc
EG[MS (Wam 00)

el (wm 00)

1 Clin Monit Comput
BMC Bioinformatics

2017
2016 10.1186/512859-016-1321-1
2013 10.1111/joim 12113

2016 10.13063/2327-8214.1189
2019 10.1055/5-0035-1681074
2017

2009
2019 10.1571/journal. pone 0220369
16

2012
2017 10,1016/} jmecinf 2016.08.004
2013 10,1107/50907444913001728
2016 10.1039/sda12.2016.55

2014 10,1016/1bi2014,04.008

2012 10.1186/2041-1480.3:9

2013

2013 10.13063/2327-8214.1018
2017 10.1177/0962280214545122
2019 10.3233/5HTI190476

2020 10.1093/gigascience/giz165

2015
2016 10.1145/2858036 2856368
2015 10.1089/sid.2017.0064

2017 10.1016/}]0i 2017.06.017
2017 10.1186/512911-016-0389-x
2019 10,1016/} jmedin 201.02.006
2017 10.1186/512942-017-0109-5
2015

2015 10.3414/MEL5-12:0004
2014 10.1136/amiajn-2013-002454
2011 10.1016/}bi.2011.01.005
2014 10. ﬁaﬁfamﬁm\ 2013002308
2011 10.1118/1.359

2014 10. nsa/:smusz i
2013 10.1016/}bi.2012.1

2017 10.1108/TNNLS. Sote asann
2014 10.1093/bioinformatics/btuss4
2016 10.3389/fneur 201600168
015

2017 10.1007/513347-017-0260-8
2020 10.1016/}b1.2020.10399
2016 10.1016/j shpsa.2018.05.008
2015 10.1007/500441-014-2103-6

2014
2019 10.1186/512859-019-2082-3
2013 10.1097/MLR 0b013€31829b1de 1
2016 10. 134:53/2327 muz

2020 10.1¢

2019 m,msu/uaswux p

6 10.1021/ci7004737
2019 10.1177/1533317518822043
2013

2016 10.12688/F1000research. 805 1.1

017 101021/ 5t 7002185
2015 10,1016/} 11.2014.10.006

2014 10.13063/2327-8214.1113
2016 10.1016/3,b1.2016.07.017
2019 10.14283/jpad 20195
1995

2020 10.1111/nph. 16544
2020 101016/} crad.2019.04.002
2011 10.1186/1471-2105-12-51-55
2011 10.1002/ca 21185

2017 10.4338/ACH-2016-05-RA-0078
2011

2010 10.1136/jamia. 2009.001230
2020 10.1200/CC.18.00050

2014 10.1186/512967-014-0324-9
2015 10.1364/A0.54 000467

2020
2014 10.13063/2327¢ munﬁa
2020 10.1097/HP.0000000000(

2014 10.13063/2327¢ o
2020 10.1055/5-0040-1712465
2000

2014 10.1109/J6H1 2014 2310745
2020 10.1007/510877-020-00522-x

2009 10.1186/1471-2105-10-51-537



Slide 18 de 21

Exemplos

* Utilizacao de diversos conjuntos de
dados de amostras do sistema immune
de ovinos B

" Identificacdo de IncRNAs associados a
resposta immune em ovinos

(o]

Raw data download from NCBI SRA

v

Sequence reads quality control and metadata parsing: Selection of 15 BioProject datasets
(422 RNA-seq samples}

Y

Dataset retrieval and
pre-processing

Read trimming, strandness assessment and read mapping to genome (Oar_rambouillet v1.0)

Y Y

375 paired-end reverse stranded samples 47 unstranded samples

Y

- Guided transcriptome assembly and merging into single
assembly

- Comparison with reference annotation and selection of novel
transcripts

- Length filters and coding potential and protein domain
assessment

+ Y

Gene level quantification of project-specific assembly

Novel IncRNA transcript
identification and expression
evidence

CAGE-seq BAM file download and analysis to identi &
- b Y . —{ FAANG
IncRNA TSSs - :

CHIP-seq raw file download and analysis to identify
- —{ FAANG

) promoter and enhancer regions
y

Functional analyses
between unstimulated
and stimulated
samples

Differential expression Co-expression network Differential co-expression
analysis analysis networks

Fonte: Bilbao-Arribas e Jugo (2022)
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Exemplos

Training

Unstructured descriptions of
labelled samples and studies

To investigate the effect of MKPS deletion on gene

expression and major targeted pathways, bone

. marrewedere {BiMbDi=rwere isolated
| from the femurs of WT and MKP-5-/- mice and

differentiated during a 7-day culture period with BMDM

growth media containing 15% of L-929 supernatant...

33.8k samples and 3.6k studies from GEO annotated
to 440 UBERONY/CL tissue terms and
1,069 MONDO disease terms.

Curated tissue and disease labels
standardized to ontology terms

Term T,

TermT,

(2024)

Term Dy Term Dy,

Fonte: Yuan et al.

Preprocessing

Feature extraction

Word, phrase, or
their cluster features
extracted from
preprocessed text

Feature extraction & mapping
Unseen text features [@] in new

similar training feature [@] in the
embedding space
.- .

‘ .
LEN

1

L]

r--J

®
L ]
e e
! Le
Text-based sample and study features
Words, phrases, or their clusters ———

!

Studies

or TF-IDF
Samples

l

| i

Sample and study classifiers
Regularized logistic regression models, one per term

descriptions mapped tomost [*=~~~~

Prediction

Unstructured descriptions of new
unlabelled samples and studies

.

Human cytomegalovirus (HCMV) is a major
human pathogen whose life-long persistence is
enabled by its remarkable capacity to
systematically subvert host immune defences. In
exploring the finding that HCMV infection
upregulates tumor necrosis factor receptor 2...

Includes study or sample descriptions
from GEO (genomics), PRIDE
(proteomics), and ClinicalTrials

Predicted annotations and interpretations

Tissue annotations — Tokens that influenced
Sample tissue models Study disease models for samples each prediction
T
1 Dy — ] Term Dy, ; .
T2 D, Sy 46 Human cytomegalovirus (HCMV)
—CL — is a major human pathogen
- Term T, Study 89 . . .
| n whose life-long persistence is
— — Study 03 N
T, Dy Sample 72 enabled by its remarkable
Sample 35 capacity to systematically subvert
| Sample 51 ) host immune defences. In
exploring the finding that HCMV
L Disease annotations | infection upregulates tumor
for studies | necrosis factor receptor 2...
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