
Disease Variant Prioritization using IVA: Integrative Variant 
Analysis tool 
 
Url IVA: ​http://iva-courses.clinbioinfosspa.es/ 
OpenCB: ​http://docs.opencb.org/ 
 
Users list: ​http://www.clinbioinfosspa.es/files/courses/gatk19/users_list.xlsx  
 
 
Exercises: Metabolic Diseases 
 
Study A (guided): 
 
Study: metabolic_diseases 
Samples: son_famA, mother_famA, father_famA 
Phenotype: Cystic Fibrosis 
 

 
 
Candidate variant: 7:117171029 G>A 
 
Study B (self-paced): 
 
Study: metabolic_diseases 
Samples:  daughter_famB, mother_famB, father_famB 
 
 
A girl has the following symptoms: hepatic steatosis, hepatic hemangioma, hypothyroidism 
and arrhythmia. 
Both parents are healthy. After considering clinical and familiar history, a fructose intolerance 
is suspected.  
 

1) Draw the family pedigree. 
Write down the suspected inheritance mechanisms, given the information you have 
on the family, and the possible individuals’ genotypes.  
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2) Search for the phenotypic terms in HPO (Human Phenotype Ontology), of the 
subject’s symptoms. 
http://compbio.charite.de/hpoweb/showterm?id=HP:0000118#id=HP_0000118 
 

3) What disorder is suspected to have the affected individual? Search for it on OMIM 
database (Online Mendelian Inheritance in Man). ​http://omim.org/ 
What other names has this disorder? 
What is its OMIM code? 
This disorder can be caused by compound heterozygous mutations? 
Do they know the driven gene? 
 

4) Search for the disease on ORPHANET database.  
https://www.orpha.net/consor/cgi-bin/index.php?lng=ES 
What is its Orpha code? 
What is its ICD-10 code (International Statistical Classification of Diseases - 10)? 
What is its prevalence? 
 

5) Create an analysis with IVA tool to study this family. ( Studies > Metabolic_diseases) 
- Affected daughter: daughter_famB 
- Healthy mother: mother_famB 
- Healthy father: father_famB 
 
Prioritize the variants in this family. Remember that filters are on the left panel. 
How many variants are in the family? 
How many variants are in PPT1 gene? 
How many variants are in X chromosome? And between positions 38330500 and 
38340000 from chromosome 21? 
 
In the Population Frequency filter, identify the following populations: 
 

- European population from 1000 genomes project. 
- Spanish population from 1000 genomes project. 
- Populations from ExAC consortium. 
- Healthy spanish population from Medical Genome Project. 

How many variants have a population frequency lower than 0.02. 
 
What is the 1000G IBS frequency of the first variant? And MGP frequency? 
 
From the variants left after applying population frequency filter, search for the ones 
that are LoF (Loss of Function) variants. What terms are selected after choosing LoF 
terms on the SO terms filter? 
 
Each of the SO terms are detailed in ​http://www.sequenceontology.org/ 
You can find the ranking of their impact here: 
https://www.ensembl.org/info/genome/variation/predicted_data.html 
 
Do any of the resulting variants has ClinVar information? What does this mean? 
What is its CADD value? Considering the phenotype of the subject, would you 
consider this variant as a good candidate? 
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Apply Genotype filter, so that the individuals’ genotypes agree with the suspected 
inheritance mode. Search for all the variants in coding region with a Scaled CADD 
value higher than 15. Remember to apply population frequency filter (in this case, try 
lower than 0.02). 
 
Considering the results, is there any candidate variant? 
 
 

Exercise (bonus): Hereditary Cancer 
 

Study: hereditary_cancer 
Sample: HG01673 
Phenotype: Breast Cancer (HP:0003002) 

 

 
 

Create an individual analysis using this sample and perform an analysis and interpretation in 
order to obtain candidate variants explaining the patient’s phenotype (marked with a red 
arrow).  
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Databases 
 
ORPHANET: The portal for rare diseases and orphan drugs 
https://www.orpha.net/consor/cgi-bin/index.php 
 
OMIM: Online Mendelian Inheritance in Man 
http://omim.org/ 
 
HPO: Human Phenotype Ontology 
https://hpo.jax.org/app/ 
 
ClinVar: Database for Clinical Variation 
https://www.ncbi.nlm.nih.gov/clinvar/ 
 
COSMIC: Catalogue Of Somatic Mutations In Cancer 
https://cancer.sanger.ac.uk/cosmic 
 
1000Genomes 
http://www.internationalgenome.org/ 
 
dbSNP: Short Genetic Variations 
https://www.ncbi.nlm.nih.gov/projects/SNP/ 
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