
Standardised Nomenclature for 
Mutation Reporting 

 
Who gives a.........#@!&  ? 

 
Debbie Travis  



Q: HGVS nomenclature system for                      
genetic mutations? 

A. Dull 

B. Tedious 

C. Boring 

D. All of the above.......... 
but fully appreciate its 
importance 

E. Exciting 
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Origins of Mutation Nomenclature 
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Beutler has an idea!  
Letter to the Editor                

Am. J. Human Genet 

Beaudet and Tsui 
formulate Amino acid  

phenotypic system 
Human Mutation   

Human Genome 
Project  
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Nicknames 
Random 

designations 



Problems with Protein only 

• Historical - Haemoglobin was sequenced at the protein level before 
application of DNA sequencing 

• Protein is often only deduced - Nucleotide sequence directly analysed 

• Numbering confusion - Primary translated product or processed protein? 
Does the first Met count? 

• Unable to describe intronic/promotor changes  

• Apparent amino acid substitution could be influencing splicing at the 
DNA level – not mechanistic 

• Amino acids do not provide a complete story! 

DNA Protein 

Genetic code redundancy  

Standardised system + ref seq 



Evolution of Mutation Nomenclature 
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AHCMN develop quasi-
systematic approach 

(Amino acid and cDNA) 
Human Genetics 

 
 
 
 
 
 
 
 
 
 

   
  Origins of HGVS  

Buetler et al support a 
DNA based system  Nucleotide numbering on sense strand  

X = stop  = deletion      c. g. = level 
IVS+/-   
del  ins  inv 
 



DNA based Nomenclature Systems 

cDNA (coding) 

• Unambiguous when paired with reference sequence (to 
account for transcript variants) 

• Accommodates most mutations 

 

gDNA (genomic)  

• Robust 

• Difficult to anchor numbering (before completion of HGP)  

• LRG Project - stable reference sequence for clinically relevant 
genes (remove issue of accession versioning)  

 



Evolution of Mutation Nomenclature 
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Den Dunnen and Antonarakis   
HUGO MDI special article 

describes HGVS system for 
complex mutations  

Human Mutation  

Human  Mutation only 
accept HGVS compliant 

manuscripts  

Complete 
human genome 
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Rough draft 
human genome 
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Array/NGS 
technology  

[ ]   G>T    p. 

International 
Nomenclature Working 

Group affirm  
importance of ref 

sequences and 
allelic relationship  

r. m.    fs 
 ( ) 
Repeat sequences  
Ranges_   
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Cancer genome 
AML (Ley et al) 



Why use standardised nomenclature? 

• Stable - Consistency  

• Unique description - Unequivocal (with reference seq) 

• Universally understood - Follows common rules (flexible) 

 

Eases communication and prevents confusion 

• Aids cross-referencing of laboratory reports with the 
supporting literature/databases 

• Provides continuity between laboratory reports 

 

Mislead interpretation can adversely influence                             
treatment and management of patients  

 



Systematic name defines exactly                          
what it represent  

NPM1 common mutation (AML) 

• Duplication - gain ‘copy’ of adjacent nucleotides (not insertion) 

• Coding - infer frame shift at protein level p.(Trp288fs)  

 

Also retaining historical/colloquial term in the report                                    
to help clinicians make the transition  

 

Type A 
NM_002520.6(NPM1): 

c.860_863dupTCTG 

Rau & Brown (2009) HGVS 

NG_016018.1:g.27837_27840dupTCTG 
NC_000005.10:g.171410540_171410543dupTCTG (GRCh38) 
LRG_458t1:c.860_863dupTCTG 
 

 
 
 
 



HVGS is not always appropriate 

Assay may not reveal details of a mutation at the DNA 
or protein sequence level  

• FLT3 ITD sizing assay (AML) 

• BCR-ABL1 multiplex PCR (CML) 

 

 

Just too complex! 

• IgH/TCR rearrangements analysed                                                                           
for clonality (CLL) 



• >100 reported missense mutations - Variable degrees of 
resistance to TKI therapy 

• Important component of disease monitoring in CML 

• Programme started in 2012 (Novartis) - Cell line material 
(Paul La Rosée, EUTOS group) 

• Fastest growing programme (>60 participants) 

  

Pilot BCR-ABL1 KDM Programme 

Sequence Analyse 
Lyophilised 

material  
RNA 

extraction 
cDNA 

synthesis 

...........as per standard laboratory protocol  



BCR-ABL1 KDM Results - cDNA 

131402 Sample KDM 111  

c. 730A>G    c.749G>A    c.844G>A 

c.1130G>A ; c.1111A>G 

c.730M>MV, c.749G>GE, c.844E>EK 

M244V;G250E;E282K 

c.730A>G c.749G>A (c.844G>A SNP 1000 genomes) 

c.[730A>G(;)749G>A(;)844G>A] 

Consensus HGVS 

Included 5’ UTR 

Protein!! 

cDNA numbering 
with amino acids 

Care with SNP databases 

Allelic relationship 
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ABL1 Reference Sequence 

M14752.1 

NM_005157 

NM_005157.4 

x16416 

NM_005157 (gi62362413) 

Genbank: M147521.1 

Ref Genebank : M14572 

NM_005157.3 

ENST00000318560 

X16416 and M16416 

EF158045.1 

M14752 

Ensembl Gene ID : ENSG00000097007 

ENSG00000097007 

ENST00000318560 ABL1-001 

X16416.1 

ENSG00000323315 

NM_005154.gb  M14752.gb 

GeneBank: AAB60394  RefGeneSeq: NG_012034  RefGeneSeq: NM_005157.4 

ref_NM005157.4 

Ensembl Transcript ABL1-001  ENST00000318560 

NM_005157.4 
ABL1 isoform A 

KDM 131402 



BCR-ABL1 KDM Results - Protein 

131402 Sample KDM 111  

p.Met244Val  p.Gly250Glu   p.Glu282Lys 

p.Met244Val, p.Gly250Glu, p.Glu282Cys 

p.Met244Val + p.Gly250Glu + p.Glu282Lys 

M244V / G250E / E282L 

p.[Met244Val(;)Gly250Glu(;)Glu282Lys] 

p.[(Met244Val(;)Gly250Glu(;)Glu282Lys)] 

Consensus HGVS 

Genetic code error 

K (Lys) not L (Leu) 

What to us as 
separator? 

Not deduced if RNA 
analysed 

Allelic relationship 
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NGS is coming (here) ........... 

GS Junior [100,000 reads, 10 hours] MiSeq [50 million reads, 1 day] 

Roche/454 GS-FLX [1 million reads, day] 

Ion Torrent PGM  

Sanger Sequencing ABI 3730xl         
[96 reads, 3h] 

Illumina HiSeq [>3 billion reads, week] 



Monitoring Clonal Evolution of Leukaemia  

 

 

 

 

 

 

 

 

Soverini et al (2013) Blood [Sanger] 
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Complex Clonal Population Architecture 

Soverini et al (2013) Blood 

HGVS nomenclature is increasingly essential for NGS reporting 



Future of HGVS Mutation Nomenclature 
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Converge with ISCN  
 

Taschner suggests 
further extension of 
HGVS  to describe 

translocations  
 

 
Proposal to extend HGVS to 

include description of complex 
structural changes 

 
{} sub-alleles (nesting/composite) 

 
Follow somatic changes during 

tumour progression 
 

? 

HVGS adopted  
 

Still viewed as 
arcane art-

form?! 
 



Who is performing Haemato-oncololgy 
Molecular Genetic testing? 

Type of laboratory: BCR-ABL1 Kinase Domain Mutation 

Molecular Genetics 

Cytogenetics 

Haematology 

Histocompatibility 
and Immunogenetics 

Other pathology 

KDM 131402 



Reporting of somatic (acquired) point mutations 

Published Guidelines  



 

 
 

ACGS  – June 2015 
• Recommend HGVS nomenclature for variant reporting  

• Where problematic mutation should be ‘described in words’ 
and include traditional designation 

• Do not recommend use of solely protein nomenclature  

 

• Refers to WHO Classification of Tumours of Haematopoietic 
and Lymphoid Tissues (2008) for acquired abnormalities 



  

ACMG - May 2015 

• Recommend use of HGVS nomenclature (some exceptions) 

• Clinical reports should include sequence reference(s) to ensure 
unambiguous naming of the variant at the DNA level 

 
Forming working group to focus 
on somatic mutation reporting  



Published Guidelines   



Sources of Information & Helpful Tools  



Approved Gene Name Symbols 

 

http://www.genenames.org/ 

http://www.genome.gov/
http://www.ebi.ac.uk/
http://www.wellcome.ac.uk/


Reference Sequence 

NCBI Gene – Good place to start 

http://www.ncbi.nlm.nih.gov/gene 



Investigate Sequences 

Ensembl Browser - Manipulate/display options 

http://www.ensembl.org/index.html 

http://www.ensembl.org/info/website/tutorials/gene_snps.html


Selection of Transcript 

ABL1 alternative exon splicing:  
• 1a (nuclear) - biologically relevant 
• 1b (PM) - longest  

 

REMEMBER! 
to include a version 

number  



HGVS: Human Genome Variation Society  

http://www.HGVS.org/mutnomen/ 



Ask HGVS on Facebook 

https://www.facebook.com/HGVSmutnomen 

 



Software Tools 

Mutalyzer (web based) 
• NEW Variant Description Extractor 
 
Alamut (commercial package) 
• Variant pathogenicity interpretation  

 
 

Python (NEW open-source download) 
• Good for mapping between transcript variants - migrating a 

variant description to an other reference sequence 
• Yet to implement compound, mosaic, chimeric 

recommendations, struggles with inversions 



• Contact us 

• Workshops/presentations 

• Extra guidance on our trial reports  

– Providing examples  

– Directing to best practice/guidelines 

• More prescriptive with our data submission fields 

 

 



 



Q: What style of nomenclature appears on 
your JAK2 positive clinical reports? 

A. Full HGVS            
NM_004972.3(JAK2):c.1849G>T 
p.(Val617Phe) 

B. HGVS protein only                
p.Val617Phe with reference sequence 
provided                                                               

C. Historic protein only                 
V617F  

D. Both historic and HGVS 
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Q: Would you like guidelines for using the 
HGVS system to report somatic mutations? 

A. Yes – essential 

B. Yes – desirable  

C. No  

D. Don’t care! 
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Somatic (acquired) point 
mutations in Haemato-oncology 



HGVS Mission Statement 

    “To enhance human health through identification and 
characterization of changes in the genome that lead to 
susceptibility to illness. To this end, to collate the genomic 
information necessary for molecular diagnosis, research on 
basic mechanisms and design of treatments of human 
ailments” 

 
Reality - Clinical Reporting 
• Perfect nomenclature system is not realistic! 

• Complexity of the genome = best compromise 

• Duty to employ (where we can) the internationally accepted and 
recognised system   

 



HGVS Mission Statement 

    “To enhance human health through identification and 
characterization of changes in the genome that lead to 
susceptibility to illness. To this end, to collate the genomic 
information necessary for molecular diagnosis, research on 
basic mechanisms and design of treatments of human 
ailments” 

 
Reality - Clinical Reporting 
• Perfect nomenclature system is not realistic! 

• Complexity of the genome = best compromise 

• Duty to employ (where we can) the internationally accepted and 
recognised system   

 



Any Questions? 

     
 

 

 

 

 

 

 

debbie.travis@ukneqasli.co.uk 



Reporting Somatic Multiple Mutations  

     
 

 

 

 

 

 

 



BCR-ABL1 Fusion Gene (Ph+) 

CML ALL 

Tyrosine 
Kinase 

Inhibitors  

Constitutively 
active  

BCR-ABL1  

Assay selects 
aberrant allele 
for KDM 
sequencing 
analysis 



HGVS: Allelic Relationships 

Take care with syntax and symbols [] () / ; 

 

 

 

 

 

 • UNKNOWN p.[Met244Val(;)Gly250Glu]  

• DIFFERENT trans p.[Met244Val];[Gly250Glu]  

• SAME cis  p.[Met244Val;Gly250Glu]  

• SAME (somatic mix) p.[Met244=/Met244Val;Gly250=/Gly250Glu]  

To double check with HGVS for preferred approach! 
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