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2015 ACMG 

Guidelines

Transcript Reporting

• A reference transcript should be used and provided in the 
report

Transcript choice

• Longest known

• Most clinically relevant

Should evaluate all clinically relevant transcripts 
when there are known, interpretable variants

• Richards et al., Genet Med 2015; 17(5): 405-424



GRCh37 

(HG19)

•~20 people, but ~70% from one indiv idual
Combination 
of genomes

•Gaps in sequence 

•Highly repetitive regions

•Mitochondrial genome

•Long stretches highly specific to one indiv idual

•Allelic diversity limited

•2 million reference alleles have population frequency of 
<0.5

•Statistically like an arbitrarily chosen personal genome

Not a 
universal or 

“gold 
standard”



GRCh38

Improvements

 More individuals sequenced 
from diverse ethnicities

 Longer reads (Sanger)

 Haploid genome

Effects

 A more representative genome, better 

annotation of variation

 Incorrect reference alleles fixed

 More easily define breakpoints of large CNVs 
if these overlap previous ‘missing regions’

 More confidence in CNV and Structural 

Variation calling –reduced numbers of false 

negative CNVs and SV

 Better definition of alternative haplotypes-

especially important for MHC region and 

other complex regions. Allows for alignment 

for first time (until now these sequences were 
just not included in analyses).

 Mitochondrial genome included



Diagnostic Gene Sequencing 
Panels: Choosing a Transcript
2019 ACMG Technical Standards

Well-characterised gene

 Adhere to conventions in the field

 Locus Reference Genomic

 Stable identifiers

 No versions or changes

 Map back to GRCh37 or 38

 Favour transcripts

 Used in many publications

 Known biological relevance

 Discrepancies in transcripts should 
be mitigated by bioinformatic 
processes

Not well-characterised gene

 Review publications for transcript 

descriptions to ensure all 

pathogenic variants would be 

detected

 Default to all-exon approach 

across one or more transcripts with 

largest canonical transcript



Diagnostic 
Gene 
Sequencing 
Panels: 
Choosing a 
Transcript
2019 ACMG 
Technical 
Standards

Caution against analysis of exons 

• in rarely expressed transcripts

• solely predicted by in silico algorithms

If no single transcript covers all exons reported 
to contain disease-causing variants, use ≥1

Alternate transcripts may have disease-
specific consequences

Provide list of transcripts analysed in report



What's new?

Matched 
Annotation 

from the 
NCBI and 

EMBL-EBI

Transcript set with following attributes

• Match GRCh38 sequence

• 100% identical between RefSeq and Ensembl 
transcript

• 5’UTR, CDS, 3’UTR

Transcripts should be 

• Well supported, expressed, conserved

• Representative of biology at each locus

• BUT, be careful: Most highly supported 
transcript may not capture biological 
complexity, by excluding tissue specific or 
clinically relevant isoforms





Variant 
classification 

anno 2021

 Current VCT is based on ACMG/AMP 
guidelines 2015 (link)

 New classification tools are based on 

 ACGS Best Practice Guidelines for Variant 
Classification 2017 – 2018 – 2019 – 2020 (link)

 Recommendations for Interpreting the Loss 
of Function PVS1 ACMG/AMP Variant 
Criterion 2018 (link)

 Modeling the ACMG/AMP Variant 
Classification Guidelines as a Bayesian 
Classification Framework 2018 (link)

 Sherloc: a Comprehensive Refinement of the 
ACMG–AMP Variant Classification Criteria 
2017 (link)

https://pubmed.ncbi.nlm.nih.gov/25741868/
https://www.acgs.uk.com/quality/best-practice-guidelines/
https://pubmed.ncbi.nlm.nih.gov/30192042/
https://pubmed.ncbi.nlm.nih.gov/29300386/
https://pubmed.ncbi.nlm.nih.gov/28492532/


Sherloc: a 
Comprehensive 
Refinement of 
the ACMG–AMP 
Variant 
Classification 
Criteria 2017



Population 

data



Genotype 
phenotype 
correlation 
patient



PVS1 – (Very Strong) null variant (nonsense, frameshift, canonical ±1 or 2 
splice sites, initiation codon, single or multi-exon deletion) in a gene 
where LOF is a known mechanism of disease 

 Potential over-classification of variants

• Genes without loss-of-function 
disease mechanism

• Variants in the last exon: NMD?

• Variants located in biological less 
relevant transcript

• Splice variants without effect on 
protein

 Clinical validity of gene?

 Have LoF variants been reported?



PVS1:
Is LoF disease mechanism?

Abou Tayoun et al, 2018, Hum Mut



PVS1: Is LoF disease mechanism?

Abou Tayoun et al, 2018, Hum Mut

https://search.clinicalgenome.org/kb/gene-

validity

Strande et al 2017 AJHM

https://search.clinicalgenome.org/kb/gene-validity


PVS1:
Is LoF disease 
mechanism?

Abou Tayoun et al, 2018, Hum Mut

http://www.informatics.jax.org/



PVS1:
decision tree

Abou Tayoun et al, 2018, Hum 

Mut



PVS1: decision tree
NMD PREDICTION BASED ON THE PREMATURE TERMINATION CODON NOT OCCURRING IN THE 3′ MOST 
EXON OR THE 3′ -MOST 50 BP OF THE PENULTIMATE EXON.

Abou Tayoun et al, 2018, Hum Mut



PVS1: Biological relevant transcript?



What can change 
the class of a 

variant?

Variant of 
unknown

significance

Damaging 
effect

Pathogenic

Likely 
pathogenic

VUS

No effect

VUS

Likely benign

Benign

Functional data

--> when you have well-
validated functional data



What is a well-
validated 
functional assay?

= Assay that investigates the effect on 
the gene product

 Activity

 direct or indirect

 Interaction(s)

 multimer assembly

 Localization

 subcellular compartment

 Structure

 now mostly in silico

 splicing





Functional characterization of novel MFSD8 pathogenic variants anticipates neurological involvement in juvenile isolated macu lopathy. Bauwens M., et al. Clin Genet. 2020 Mar;97(3):426-436.



What is a well-
validated 
functional assay?

= Assay that investigates the effect on 
the gene product

 Compare wild type status with variant 
status

 Statistical significance ≠ 
clinical/biological significance

 Compare common variants with rare 
variants

 Face validity of the assay

 Construct validity of the assay (e.g. 
genotype)

 In vivo assays in proband where possible



CNV classification


