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Precision Medicine

Current medical practice
Use vital signs today relative to last visit; assess symptoms; physician uses 

expert background, experience and judgment to diagnose and prescribe

Precision medicine
Use massive data network that aggregates and analyzes information from 

huge patient cohorts, healthy populations, experimental organisms – and 

reaches toward disease mechanisms, and precision diagnosis and treatment 

for each individual

Modified from:Yamamoto et al. 2014



Precision Medicine

Yamamoto et al. 2014



• Diverse data types: e.g., -omics, imaging (e.g., brain activity, 

longitudinal MRI), population studies, environmental effects. 

• Digital health: wearable sensors (biosensors): COLLECT 

LARGE AMOUNT OF DATA

• Data acquisition, aggregation, integration, analysis

• Data storage, security, selective access

• Data sorting and visualization

• Data sharing

Precision Medicine

Modified from:Yamamoto et al. 2014





Support



Mission

• To help implement precision medicine in Brazil by acting as a 
catalytic element to foster collaboration among different stake 
holders (scientist, physicians, health authorities, hospitals, 
society) 

First product: BIPMed genomic database



BIPMed







BEACON
https://beacon-network.org



genomicsandhealth.org

Beacon Adoption

60+ Beacons

250+ Datasets

60,000+ Queries

100,000+ Individual Subjects
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BIPMed

Our Products:

•Genomic databases:

•BIPMed-WES-db: REFERENCE POPULATION

•BIPMed-Array-db: REFERENCE POPULATION

•DISEASE SPECIFIC DATABASES

•BIPMed Beacon

•GA4GH R client



Disease/Phenotype specific projects

- Epilepsy (BRAINN, ILAE-ALADE) - EE

- Stroke (BRAINN, ISGC-Latinamerican Initiative)

- Cleft lip and palate (BCFP) – Dr. Vera Lopes

- BRCA – BRCA Challenge (GA4GH, HVP) – Dr. Patricia Prolla and 
Edenir Palmero

- Pathogenic hemoglobins – Global Globin (HVP) – Monica Melo

- ApoE Challenge (BRAINN, ABN) – Dr. Marcio Balthazar

- Pharmacogenomics (BRAINN, UNIFESP) – Marcelo Briones

- …….



Genomic Databases

LOVD

•Lieden Open Variation Database

•Web-based gene sequence variation database

•Freely available tool for Gene-centered collection and 
display of DNA variations.



Under development

•Link databases to ClinVar

•Realign the WES data with  GRCh37 reference

•Use GRCh37 reference for the SNP-array database

•Use GRCh37 reference for the Epileptic Encephalopathies

•Soon launch all cohorts with two reference genomes



BIPMed

• Gene table

www.bipmed.org



Access Statistics



Access Statistics



Access Statistics



Level 1 or Unrestricted Access: This is the standard access level and it does 

not require user registration or authentication. Users can access polled 
statistics, list of variants; frequency. Users do not have access to 
individualized data.

Level 2 or Restricted Access: It requires registration and users can request 
access to files containing specific datasets. Registered users must sign a 
Data Sharing Agreement, which includes a confidentiality clause. 
Registered users can request Individual VCF files containing variants 
information.

LEVELS OF ACCESS OF GENOMIC INFORMATION 
DEPOSITED IN THE BIPMED 

PUBLIC GENOMIC DATABASE



Bottleneck Server – a.k.a. IP Throttling

Beacon slows down requests, if too many come from the 
same IP. This prevents whole-genome queries for all 
alleles. This control is done by a “Bottleneck Server”;

Every time someone asks the Beacon one question, the 
Beacon asks the Bottleneck Server how many questions 
you already asked in the past and how long ago was the 
last question;

If you asked (N+1) questions and waited K seconds between 
questions N and (N+1), then you will get an answer after 
(150N-10K) ms;

If the wait time exceeds 20s, your IP will be blocked for a 
while and the answers will be much slower after your IP is 
unblocked.
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Gráfico de 
Componentes 
Principais: 
PC1 x PC2 x PC3

Recife, PE
Campinas, SP
Joinville,SP
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al. 2016 
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Human genetic variation.Proportion of shared and unshared (private) variants between the 
African-American and the European-American populations [data from (1)].

Ferran Casals, and Jaume Bertranpetit Science 
2012;337:39-40

Published by AAAS



DYSTONIA







GENÉTICA DE LAS ENCEFALOPATÍAS 

EPILÉPTICAS 
EN LA INFANCIA (EEI) EN AMÉRICA LATINA 

Análisis molecular por secuenciación del exoma (Whole Exome Sequencing) 

para identificación de variantes potencialmente patogénicas.

Iscia Lopes-Cendes, MD, PhD

Fernando Cendes, MD, PhD 

Hebel Urquia-Osorio, PhD student

Laboratorio de Genética Molecular

Instituto Brasileiro de Neurociencias y Neurotecnología

(BRAINN)

Iniciativa Brasileña de Medicina de Precisión (BIPMed)

Faculdade de Ciencias Médicas, Universidad de 

Campinas (UNICAMP).



Conclusions

• Change in paradigm in Medicine

• Genomic Medicine is already a reality; 
however, to achieve Precision Medicine we 
need a higher level of integration of 
information from different sources (BIG Data)

• We are part of this global process with the 
launching of BIPMed, which is integrated 
within the GA4GH and the HVP
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Lopes-Cendes laboratory





Visit us at 

www.bipmed.org


