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Since 1960s, enrolling families affected by genetic disorders 

(mainly neuromuscular and neurodegenerative) 

 

 

 

 Patients Research 



 

 

Wright et al, Nature Reviews Genetics 2018  



Goals 

 
 

Database of  reference controls with ancestry matching 

 

 

Tool for interpretation of  variant pathogenicity 

 

 

Collaboration for studies in healthy aging 
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ABraOM v1: 609 WES (SNVs+INDELs) 



 

2,382,573 

 

1,886,936 

1,282,008 

 

207,621 

 
46,687 

 

 

CEGH-USP flags ≠ 

FDP + FAB 

All variants 

GATK flags = PASS 

Coding + splicing variants 

9,791 LOFs 

2,877 LOFs 

∉ (dbSNP147 + 1000g + ESP6500 

+ ExAC + ClinVar) 



Criteria for attributing ancestry: 

>70% of  one ancestry, or else 

assigned as ADMIX 

~15k WGS 

(HLI DB) 



 

1324 Brazilians from SP 
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Proportion of  ancestries by individual 

EUR AFR AMR MDE EAS CSA OCE 



 

0 

0,1 

0,2 

0,3 

0,4 

0,5 

0,6 

0,7 

0,8 

0,9 

1 

1
 

1
5
 

2
9
 

4
3
 

5
7
 

7
1
 

8
5
 

9
9
 

1
1
3
 

1
2
7
 

1
4
1
 

1
5
5
 

1
6
9
 

1
8
3
 

1
9
7
 

2
1
1
 

2
2
5
 

2
3
9
 

2
5
3
 

2
6
7
 

2
8
1
 

2
9
5
 

3
0
9
 

3
2
3
 

3
3
7
 

3
5
1
 

3
6
5
 

3
7
9
 

3
9
3
 

4
0
7
 

4
2
1
 

4
3
5
 

4
4
9
 

4
6
3
 

4
7
7
 

4
9
1
 

5
0
5
 

5
1
9
 

5
3
3
 

5
4
7
 

5
6
1
 

5
7
5
 

5
8
9
 

6
0
3
 

6
1
7
 

6
3
1
 

6
4
5
 

6
5
9
 

6
7
3
 

6
8
7
 

7
0
1
 

7
1
5
 

7
2
9
 

7
4
3
 

7
5
7
 

7
7
1
 

Proportion by individual separated by self-described skin color 

EUR AFR AMR MDE EAS CSA OCE 
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Results – Database application 

Integration of  allele frequencies to the clinical genomics 

diagnostic service and research projects of  HUG-CELL: 

 

Filtering over 3000 molecular diagnosis panels of  disease-related 

genes and 1500 whole exomes – clinical and research patients 

 

 

Collaboration in several studies:  

  

14 articles published between 2014 and 2017 cited over 300 times 

Flagship paper published in mid 2017 and >30 citations 



http://abraom.ib.usp.br 
 

ABraOM 

Arquivo Brasileiro Online de Mutações 

 

Online Archive of  Brazilian Mutations 

 

http://abraom.ib.usp.br/


WGS 
1324 WGS (34x median) of  the combined sample (2017) 
In partnership with Human Longevity (San Diego) 

 
Several technical steps ongoing: 

Calling genotypes (in groups)  

Strict quality control 

Global ancestry 

Phasing  Haplotyping  Local ancestry inference 

      Imputation panel  

CNVs and structural calls 

Setting a dynamic platform for search and integration 

ABraOM v1: 609 WES (SNVs+INDELs) - 2016 

ABraOM v2.1: 1172 WGS (SNVs+INDELs) – 2019 

ABraOM v2.2: 1172 WGS (Haplotypes – imputation panel) - 2020 

ABraOM v2.3: 1172 WGS (CNVs + SVs) - 2020 



Strict pathogenic assertion for 6 cancer genes: 

• Breast cancer: BRCA1, BRCA2 

• Lynch syndrome (Mismatch repair genes): 

MLH1, MSH2, MSH6 and PMS2 

 

In 1324 WGS: 

> 12000 variants 

  577 coding or splicing consequences 

   35 potential LoF 

 9 ClinVar curated variants in 10 individuals 



Among these 10 subjects: 

2 reported cancer: 

(MSH6 ~ Digestive tract + BRCA2 ~ Lung) 

 

6 reported no history of  cancer 

 

2 lacked clinical information, but one of  them was 

recontacted so far (BRCA1 : exon9 : c.C1546T: p.Q516X) 

 

She was enrolled at age 88 and had not manifested cancer until today (age 

93), nor did her offspring 

Reporting back? Essential to gather co-segregation data! 



Neuromuscular-related pathogenic variants 

In 106 genes, 30 variants across 47 individuals 
 

Genes with biallelic mode of  inheritance (AR) 

Gene Protein AR disorder Variants/individuals Carriers per thousand 

CAPN2 Calpain 3  LGMD2A 5/8 6,8 

LAMA2 A2-laminin CMD1A 3/3 2,6 

NEB Nebulin Nemaline 3/6 5,1 

POMT1 POMT1 Congenital 2/2 1,7 

GSG g-sarcoglican LGMD2C 1/1 0,8 

TCAP Teletonina LGMD2G 1/3 2,6 

TTN Titin Several 2/2 1,7 

Total  17/25 21,3/1000 (~1/50) 



What is pathogenicity after all? 

• Effect size of  one (or a few) variants on the phenotype 

+ 
• Interaction among Mendelian effect variants, “genetic 

background” and environment  

 

(for instance, genetic interaction with common and rare 
variants from non-European ancestries) 

 
7 out of  10 carriers of  cancer-related variants have less than 

70% of  European ancestry 

 

Contextual Pathogenicity 



 



Next steps 

• Integrate the public allele frequencies to ABraOM, 
deposit in dbSNP, Annovar and international 
alliances; 

 

• Create a dynamic database for adding new cohorts 
and recursively annotate; 

 

• Create rings of  access permissions to individual-
level data to researchers, data-owners and 
collaborative partners. 



Gene (variant)-
oriented search 

List of variants 

Phenotype-
oriented search 

List of individuals 

List of carriers with specific phenotypes: 
 

1. How many of carriers with BRCA1 variants had reported cancer? 
Which individuals? 

2.  Which variants in CYP4A11 are carried by enalapril users? 

Intersection 



“ABraOM” 

List of variants 

Phenotypes/
EMR 

Clinical 
patients 

 
 
 

1. Set filtering routines (editable and open) 
2. Check DB+Own pathogenic variants 

3. Open for new annotations and “export2report” 
 
 

 

Filterable 
Selectable 

Dynamic 
(different 
cohorts) 

Linkable 
to other 

DBs 

Cohort projects 
(SABE etc) 

Project 
subjects 

Analyses flow 
Report flow 

Linkable to IGV (point BAM to variants) 

Link to visualize 
probable 

genes/variants 

Tree of 
phenotypes 

Recursive annotations (DB+Own) 

 
 

1. Extract full combination of datasets 
2. Extract partial combination of 

datasets based on specific 
phenotypes and permissions 
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Join us at HUG-CELL 

 
MSc and PhD projects at LAMP4 

 
Laboratório de 

Análises genômicas em 

Medicina 

P4 = Preditiva 

    Preventiva 

    Personalizada 

    Participativa 
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