
Master's thesis topic: Development of a support documentation system for familial 

hypercholesterolemia genetic diagnosis and worldwide analysis of variant-level data 

 

Description: Familial hypercholesterolemia (FH) is an autosomal semi-dominant genetic 

disorder of lipid metabolism, caused by pathogenic variants in LDLR, APOB and PCSK9. FH is 

characterized by life-long elevated cholesterol concentrations leading to an increased 

cardiovascular risk. Early diagnosis of FH followed by appropriate pharmacological therapies can 

prevent the development of premature atherosclerosis, however, FH is severely 

underdiagnosed worldwide. 

Diagnosis of FH can be made at the clinical level, but only a genetic diagnosis can confirm the FH 

diagnosis. However, the identification of a genetic variant in a gene of interest does not 

guarantee that it is indeed the cause of FH, hence using expert-approved variant pathogenicity 

classification guidelines is crucial for a standardized and reliable genetic diagnosis. In 2015, the 

American College of Medical Genetics and Genomics (ACMG) published general interpretation 

recommendations with a 5-tier system where evidence considered for variant pathogenicity 

includes the type of variant, their frequency in population databases, functional studies, in silico 

prediction of the variant’s impact, identification in unrelated individuals with the same 

consistent phenotype and co-segregation of variants with the disease. ClinGen is an 

international consortium specialized in defining clinical relevance of genes and variants that 

includes biocurators and baseline annotators responsible for producing variant interpretations 

for ClinVar, a reference public database of variant data. 

FH is a common condition (~1:250) and about 8000 variants have been described in the 3 genes 

associated to FH. For variant interpretation, a readily available database of all published FH 

variants and associated data is a valuable resource for timely genetic diagnosis. Such a database 

was first constructed in 2016 in our lab (Cardiovascular Research Group at the Instituto Nacional 

de Saúde Dr. Ricardo Jorge, INSA), but with updates in variant classification and with the increase 

of wide-spread use of next-generation sequencing techniques, the amount of identified variants 

in FH has grown exponentially. The aim of this project is to develop and optimize new techniques 

to feed the FH database to support FH genetic diagnosis and to perform a worldwide analysis of 

variant level data. 

 

The following tasks will be developed:  

(1) implement a new system for literature annotation; 

(2) capture relevant information for variant classification, from: 

a. ClinVar public database 

b. systematic literature search from 2016 through 2023; 

(3) harmonize and complete HGVS correct nomenclature; 

(4) perform in silico prediction of variant impact; 

(5) search population databases for variant frequency; 

(6) incorporate internal case level data from the Portuguese FH Study and other European 

FH studies; 



(7) classify all variants according to the most recent ACMG guidelines for variant 

interpretation; 

(8) analyse the new updated variant data database to be used for FH genetic diagnosis by: 

a. gene 

b. variant type 

c. functional effect/prediction 

d. protein domain/exon 

e. variant classification 

f. variant frequency 

g. geographical distribution 

At the end of this project, it is expected that the master student will have developed skills in 

literature search and annotation (Pubmed and hypothes.is), using several genetic variant 

resources (ClinVar, ClinGen’s Variant Curation Interface, gnomAD, HGVS, Mutalyzer, 

MaxEntScan, REVEL), management of large amounts of genetic data, and genetic variant 

interpretation (ACMG guidelines and FH VCEP adaptations). As part of this work the student will 

be integrated in an international consortium – Clinical Genome Resource (ClinGen) – as an FH 

biocurator/annotator. This way the student will gain valuable expertise in genetic diagnosis 

variant analysis. 
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