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Molecular diagnostic and gene discovery challenge

Variant 
calling 

pipeline

• From FastQ to gVCF (standard analysis 
pipeline Laurie et al.,2016 – GATK best 
practices)

Annotation
• Addition of information to a variant which

helps us better understand the variant in
terms of its biological context

Filtration
• Reduction in the number of

variants of interest, based upon
the annotations

Prioritisation

• Upon 
phenotypic 
and molecular 
information
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Genome - Phenome Analysis Platform

1. SAMPLES

2. FILTERS

3. RESULTS
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Samples, inheritance and quality parameters

Genotypes –

mode of inheritance
Quality

parameters
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Samples, inheritance and quality parameters

Summary of the patient phenotypic information
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Human Phenotype ontology: what is an HPO?

• Tree based classification –

symptom granularity

• Standardised vocabulary of 

phenotypic abnormalities

• Developed using medical 

literature: Orphanet, OMIM 

and Decipher

• Terms are mapped with other

ontologies (e.g. GO)

• Currently comprises more than

13,000 terms and over 156,000 

annotations to hereditary 

diseases
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Samples, inheritance and quality parameters

Genotypes –

mode of inheritance
Quality

parameters
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Genotypes and mode of inheritance

Dominant

De novo

M F

C

M F

C

Index case

Mother

Father

Index case

Mother

Father
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Genotypes and mode of inheritance

Autosomal recessive

M F

C
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Genome - Phenome Analysis Platform

1. SAMPLES

2. FILTERS

3. RESULTS
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Filtering steps

Hover the cursor 

over the text to see

tool tips that

explain the field
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Filtering steps- variant consequence

SnpEff/ VEP categorise all variants into one of four impact categories (variant consequence annotation)

HIGH
Variants significantly affect protein structure
e.g. nonsense, frameshift, canonical splice-sites

MODERATE Mainly non-synonymous variants i.e. amino-acid change

LOW Mainly synonymous variants i.e. no amino acid change

MODIFIER Mutations in non-coding regions

Source: http://thedishonscience.stanford.edu/posts/essential-genes/

Truncated -
Non 
funcional
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Filtering steps, tools and databases

Databases of allele frequencies in control populations allows us to estimate how common or rare a 
particular variant may be.

FILTER FOR VARIANT PRESENT IN LESS THAN 1% OF ALLELES
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Filtering steps, tools and databases

Filter using a list of candidate genes generated on-the-fly

PUBLISHED 

GENE LISTS

OWN 

CANDIDATE 

GENES

SPECIFIC 

DISEASE
GROUP OF 

DISORDERS

PATIENT 

SYMPTOMSPATHWAYS 
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Filtering steps, tools and databases

Filter using a list of candidate genes generated on-the-fly PATIENT 

SYMPTOMS
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Filtering steps, tools and databases

Filter to Regions of Interest (ROI) and/or regions containing long Runs of Homozygosity (Absence of 

Heterozygosity)
Filter to only variants found within a RoH-

particularly useful when consanguinity is 
suspected.
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Filtering steps, tools and databases

RUN your QUERY to see the results

Summary of filters
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Genome - Phenome Analysis Platform

1. SAMPLES

2. FILTERS

3. RESULTS
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Results section

Multiple tabs with detailed information for data interpretation
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Results section

Links to multiple databases
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Results section

e.g direct link to VARSOME – ACMG classification
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Results section

Use Exomiser (IRDiRC recognised resource) to prioritise variants according to patient’s HPO terms
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Results section

CNV analysis results available

Multiple tabs with detailed information for data interpretation
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HANDS ON!
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Platform walkthrough
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Case A: description

https://playground.rd-connect.eu/

test

1234

https://playground.rd-connect.eu/
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Case A: description

Indication for referral: congenital myasthenic syndrome
(group of conditions characterised by muscle weakness (myasthenia) that worsens with 

physical exertion)

Case description: 5 years old girl that presented with

progressive motor developmental delay, mild muscular

weakness in upper legs, facial hypotonia and skeletal

abnormalities involving curving of the spine. No cognitive

impairment

Family history: First child and no other relatives

affected.
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Case A: description

 phenotypic 

information is 

entered using HPO, 

OMIM and ORDO 

ontologies

 Pedigree editor

 Suspected de 

novo variant
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Case solving
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Case B: description
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Case C: description
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Case D: description
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Discussion and demo of 

other useful features
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Additional features of interest for data analysis and interpretation

Matchmaker 
exchange

Search 
across all 
samples

Cohort 
creation

TAG variants
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Additional features of interest for data analysis and interpretation

Question: Do you have a 
patient with similar 

phenotype and genotype 
as mine?

Human Mutation Volume 36, Issue 10, pages 915-921, 17 SEP 2015 DOI: 10.1002/humu.22858 
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full#humu22858-fig-0001

http://onlinelibrary.wiley.com/doi/10.1002/humu.2015.36.issue-10/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full#humu22858-fig-0001
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Data discovery

Question: Do you have a patient with similar phenotype 

and genotype as mine?
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If you …

 … would like to submit data to the RD-Connect GPAP

 … are interested in piloting a local RD-Connect GPAP 

instance

 … have questions or would like to explore collaborations

Contact us!

Visit platform.rd-connect.eu

email platform@rd-connect.eu

@ConnectRD
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Bioinformatics Analysis Unit

Data analysis: S. Beltran, R. Tonda, J.R. 
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