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Agenda

1. Role of genomics in precision medicine

2. Population genomics

3. The contribution of omics technologies for the study

of disease mechanisms
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Article https://dol.org/10.1038/s41588-023-01485-w

GWAS meta-analysis of over 29,000 people
with epilepsy identifies 26 risklociand
subtype-specific geneticarchitecture

Article https:/fdol.org 08056/ 1566-023-01485-w
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Fig. 1| Manhattam plot of maltt-ancestry all epilepsy e = 19,944}, focal

epllepsyin = 16, 384) and genetic generalized epil (m = 7407 g
wide meta-analyses, obtaimed by fxed-effects meta-analysis welghted
by effective s:lnple sizes. The red lineshows the genome-widesigrificance
threshaold (5 = 10 % Chromasome and position are displayed on the  axis, and
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ARTICLES

https://doi.org/ 10,1038/s41 588—020-00766-y

M) Check for updates

Tractor uses local\a o enable the
inclusion of admixed Ifn¢ ividuals In GWAS

and to boost power

Elizabeth G. Atkinson 1235, Adam X. Maihofer’ A Masahiro Kanai™ 12356, Alicia R. Martin® 23,
Konrad J. Karczewski“ )12, Marcos L. Santoro 1278 )Jacob C. Ulirsch® 1232, Yoichiro Kamatani“’,

Yukinori Okada‘ em2 Hilary K. Finucane® 123, Karestan Ce Koenen®", Caroline M. Nievergelt® Jas,

Mark J. Daly"***"* and Benjamin M. Neale P25

Admixed populations are routinely excluded from genomic studies due to concerns over population structure. Here, We present
i ociation studies

a statistical framework and software package: Tractor, t© facilitate the inclusion of admixed individuals in ass!
by leveraging local ancestry-: We test Tractor with simulated and empirical two-way admixed African-European cohorts. Tractor
i ssociation study (GWAS)

power and improves the yesolution of association signals. Using a local ancestry-aware vegression model, we replicate known

hits for plood lipids, discover novel hits missed by standard GWAS and localize signals closer to putative causal yariants.
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Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology
Sue Richards, PhD', Nazneen Aziz, PhD*'%, Sherri Bale, PhD?, David Bick, MD? Soma Das, PhD?,
Julie Gastier-Foster, PhD%"# Wayne W. Grody, MD, PhD*""", Madhuri Hegde, PhD",
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BIPMed 2.0

www.bipmed.org
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° Brazilian Initiative on Precision Medicine

Our Products

What do we do?

Databases

* Genomic Databases: BIPMed provides two databases containing pooled
variant information of subjects from the Brazilian reference population
(Campinas/SP region) and phenotype-specific databases:

o BIPMed-WES-db provides information obtained from Whole
Exome Sequencing experiments and include: 360 subjects;

o BIPMed-Array-db contemplate. 39 individuals and the data were
obtained from microarray-based experiments (Affymetrix
GenomeWide SNP 6.0 array).
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Data Sharing

Want to access or share
data with BIPMed?

Accessing Data
from BIPMed

Please, check the Rules for Data Access
(english, portuguese or spanish version),
fill out the Research Data Use Agreement
(english, portuguese or spanish version)
and contact us for further details.

it

BIPMedsims i s

I

Sharing Data with
BIPMed

Please, fill out the Agreement for Data
Deposit into BIPMed Public Genomic
Database file (english, portuguese or
spanish version) and contact us for
further details.

You will need a Research Consent Form
for each patient that agrees to
participate in your project. Please, see a
model of the Research Consent Form
(english, portuguese or spanish version).

www.bipmed.org
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https://beacon-network.org

A global search engine for genetic mutations.

GRCh38 ~ ,000 A>C Search

Example:

Find genetic mutations shared by these organizations
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ERIEF COMMUNICATION
The Brazilian Inmitiative on Precision Medicine (BIPMed): Bl PMEd-W ES-d b

fostering genomic data-sharing of underrepresented
populations

Cristiane 5. Rocha (5", Rodrigo Seoolin (5, Maira R Rodrigues’™, Benitton 5. Carvalho (5™ and Iscia Lopes-Cendes (5~

615390

S 14.8 % Filter variants
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Distribution of local ancestry and
evidence of adaptation in admixed
populations
e R i S S e, SCIE I\CI)T IF I(§'
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Global ancestry inference

www._nature.com/scientificreports

natureresearch

* Admixture algorithm: best fit in K=10

Sub- Saharan Africans Admixed Americans BRS Europeans
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Ancestry component Mean Standard
proportion deviation

European 0.770 0.157
Sub-Saharan African 0.140 0.116
o 3' DMed Native American 0.090 0.056
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Exploring a Region on Chromosome

8p23.1 Displaying Positive Selection

Signals in Brazilian Admixed = A

Populations: Additional Insights Into Secolin et al. Maw Insights on Chromosome 8p23.1
Predisposition to Obesity and
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. PUBLISHED 19 January 2023
& frontiers | Frontiers in Genetics IG_SSBE}Ifgene_gJES_lﬂE}lEﬁ?

A review of ancestrality and
admixture in Latin America and the
caribbean focusing on native
American and African descendant
populations

Thais C. De Oliveira*?, Rodrigo Secolin*“ and Iscia Lopes-Cendes*#*

'Department of Translational Medicine, School of Medical Sciences, University of Campinas (UNICAMP),
Campinas, Brazil, °The Brazilian Institute of Neuroscience and Neurotechnology (BRAINN), Campinas, Brazil
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REVIEW .‘]

Population molecular genetics in Brazil: From genomic databases
and research to the implementation of precision medicine

Thals C. de Oliveira’? - Iscia Lopes-Cendes'?

Recetved: 18 July 2024 / Accepted: 5 Novemnber 2024
@ The Authons) 2024

Abstract

Precision medicine (PM) stands on the brink of revolutionizing medical practice throughout the world, holding significant
potential for enhancing patient outcomes. However, its practical implementation, particularly in mesource-limited countries,
is not without challenges. The success of PM largely hinges on the availability of extensive datasets, including genetic and
genomic information. This paper delves into the PM landscape and the current state of genetic and genomic testing in Brazil.
We also shed light on the unique challenges posed by the country’s diverse population and discuss ongoing imtiatives to
tackle these obstacles.

Keywords Population genomics - Genomic medicine - Genetic esting - Genomics in Latin America
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Annu. Rev. Genom. Hum. Genet. 2025. 26:2.1-2.6

The Annual Review of Genomics and Human Genetics
is online at genom.annualreviews.org

https://doi.org/10.1146/annurev-genom-111224-
100329

Copyright © 2025 by the author(s).
All rights reserved
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Annual Review of Genomics and Human Genetics

Inequalities and Inclusion
in Genomics Applied to
Healthcare: A Latin
American Perspective

Iscia Lopes-Cendes!? and Thais C. de Oliveira'+

'Department of Medical Genetics and Genomic Medicine, School of Medical Sciences,
University of Campinas, Campinas, Brazil; email: icendes@unicamp.br, crippat@unicamp.br

?Brazilian Institute of Neuroscience and Neurotechnology, Campinas, Brazil
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www.nature.com/scientificreports
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RNA sequencing reveals region-

_specific molecular mechanisms

~associated with epileptogenesis in
. @ model of classical hippocampal
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Published: 03 March 2016 :
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Laser microdissection-based
microproteomics of the
hippocampus of a rat epilepsy
model reveals regional differences
In protein abundances

Amanda M. do Canto(®'°, André S. Vieira(»??, Alexandre H.B. Matos'?,
Benilton S. Carvalho®?, Barbara Henning(®*?, Braxton A. Norwood*?, Sebastian Bauer™®,
Felix Rosenow™®, Rovilson Gilioli’, Fernando Cendes("®° & Iscia Lopes-Cendes(»'*"
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Transcriptome analyses of the
cortex and white matter of focal
cortical dysplasia type |l: Insights
Into pathophysiology and tissue
characterization

Guilherme Rossi Assis-Mendonca © 12,

Maria Carolina Pedro Athié**, Jodo Vitor Gerdulli Tamanini?,
Arethusa de Souza'?, Gabriel Gerardini Zanetti**,

Patricia Aline Oliveira Ribeiro de Aguiar Araujo?3,

Enrico Ghizoni*®, Helder Tedeschi?®,

Marina Koutsodontis Machado Alvim?23,

Vanessa Simdo de Almeida®*, Welliton de Souza®*, Roland Coras®,
Clarissa Lin Yasuda®®, Ingmar Blumcke®,

André Schwambach Vieira®>?, Fernando Cendes??,

Iscia Lopes-Cendes*® and Fabio Rogerio ® +%*
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Multimodal single-cell profiling reveals neuronal
vulnerability and pathological cell states in focal

cortical dysplasia

Graphical abstract Authors

Isabella C. Galvao, Manuela Lemoine,
Focal Cortical Slngle_ce“ Lauana A. Messias, ..., Fabio Ht}gerio.
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Cell type mapping of mild malformations of cortical development with oligodendroglial
hyperplasia in epilepsy using single-nucleus multiomics

Isabella C. Galvao, Manuela Lemoine, Ludmyla Kandratavicius, Clarissa L.Yasuda, Marina K. M.Alvim, Enrico
Ghizoni, Ingmar Blumcke, Fernando Cendes, Fabio Rogerio, Iscia Lopes-Cendes, Diogo FT.Veiga

bioRxiv 2024.12.12.628140; doi: https://doi.org/10.1101/2024.12.12.628 140
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Junctional instability in neuroepithelium
and network hyperexcitability in a focal
cortical dysplasia human model

Simoni H. Avansini,»?> Francesca Puppo,’ Jason W. Adams,* Andre S. Vieira,*>*
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* The implementation of PM in Brazil is in course, but
additional population genomic studies are needed In
underrepresented areas of the country

®* Genomics and other omics technologies are important
for PM: mechanism of disease, identify biomarkers and
established improved disease models

*\We have had productive collaborations with German
iInvestigators and are seeking new partnerships
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12" International
Summer School for

Neuropathology and
Neuroimaging in EpilepSy

INES 2023
' 1963/2013 July 19-22, 2023
FCM - UNICAMP UNICAMP - Campinas, Brazil
Course Directors: For more information, please contact:
Fabio Rogerio, Fernando Cendes & Ingmar Blimcke.~~ fabicrogeric2@gmail.com
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