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description of DNA changes
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"mutation nomenclature"

tinyurl.com/ VEP-HGVS
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Subjects
Reporting sequence variants 

- who decides 

- where do I find the rules 
www.HGVS/mutnomen  

- describing variants 
brief,  basics only 

Discussion 
problems 
some tests 
recommendations OK ?
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Affiliations
get all variants/consequences 

shared

standards for variant 
description and databases

software for web-based 
gene databases 

standards for cytogenetic 
variant descriptions
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Standards
• essential 

to understand each other 
to exchange information 
    

• preferably ONE standard 
used world-wide 
agreed by everybody 
    

• ..but difficult 
everybody agrees 

...when their standard is used 
how to agree on changes ? 
which authority to decide ?

Celsius  /  Fahrenheit 
kilometers  /  miles 

liter  /  gallon
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Still a problem?
ACMG: follow the HGVS 

recommendations !!
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X to *
• protein changes 

historically the X used for "stop codon" 

> IUPAC amino acid codes 
X = any amino acid 

> NCBI amino acid codes 
X = any amino acid,  * = translation stop 

>>> change X to * / Ter 

p.Arg321* 
p.Arg321Glufs*13 
p.*535Glnext*17
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The problem
• share & retrieve 

when alternative descriptions are accepted it 
becomes problematic to find previous reports

alternative descriptions
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Variant description
http:// www.HGVS.org / varnomenthe basis 

Hum Mutat  (2016) 37:564-569



HGVS / HVP / HUGO 
Sequence Variant Description 

working group

• Anne-Francoise Roux  (EGT) 
• Donna Maglott  (NCBI/EBI) 
• Jean McGowan-Jordan  (ISCN) 
• Peter Taschner  (LSDBs) 
• Raymond Dalgleish  (LSDBs) 
• Reece Hart  (industry) 
• Johan den Dunnen  (chair) 
• HGVS - Marc Greenblatt 
• HUGO - Stylianos Antonarakis

Working Group Members:



© JT den Dunnen

varnomen.HGVS.org
Follow the recommendations  

when you disagree, start a debate -do not use 
private rules, this only causes confusion

VarNomen @ HGVS.org
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Per variant type
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Versioning
current version is 15.11   (Nov.2015)
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Community Consultation
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facebook  &  twitter
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Activities
• daily 

website 
answer questions 

now 1-2 daily 
started facebook/twitter 

• promote 
lectures, posters, courses, write 
journals/authors/agencies, ... 
Socrative 

Questions/Answers 

close link to gene variant databases
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Nomenclature

Unequivocal

MemorableMeaningful

Stable

( describing DNA variants )

computer
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Variant types
• change in sequence 

• change in amount  (Copy Number Variation) 

• change in position

  ACATCAGGAGAAGATGTTC GAGACTTTGCCA 
  ACATCAGGAGAAGATGTTT GAGACTTTGCCA 
  ACATCAGGAGAAGATGTT  GAGACTTTGCCA 
  ACATCAGGAGAAGATGTTCCGAGACTTTGCCA  S

tructural Variation (S
V

)
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DNA, RNA, protein
• unique descriptions 

prevent confusion 

• DNA 
A, G, C, T 
  g.957A>T,  c.63-3T>C 

• RNA 
a, g, c, u 
  r.957a>u,  r.(?),  r.spl? 

• protein      ( mostly deduced ) 
three / one letter amino acid code 

*  =  stop codon 
  p.(His78Gln)
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Basic rules
• report what is detected 

NOT what is predicted 
NOT  p.Gly202Trp,   but c.604G>T 
           or  c.604G>T  (r.(?), p.(Gly202Trp)) 

• give a reference sequence 
accession.version number 
genomic (chromosomal)  or  LRG 
   

• use the 3' rule 
shift change as far 3' as possible
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Numbering residues
• start with 1 

genomic        1 is first nucleotide of file 
no +,  -  or other signs 

coding DNA       1 is A of ATG 
for introns refer to genomic Reference Sequence 

• exception:    coding DNA 
5' of ATG  …,  -3,  -2,  -1,  A,  T,  G,  … 

no nucleotide 0 
3' of stop  *1,  *2,  *3, … 

no nucleotide 0 
intron 

position between nt's 654 and 655 
c.654+1,  +2,  +3, ………,  -3,  -2,  c.655-1 
change  + to -  in middle
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Reference Sequence
coding DNA reference sequence  (c.)

non-coding DNA reference sequence  (n.)
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LSDB service



• g.12158663A>G
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hint chr.11 (hg19)

Computer prefered



• g.12158663A>G 

• g.23669859>C 

• g.89112396G>A 

• g.112775623C>G 

• g.56569443A>T 

• g.12741333T>G 

• g.188153979G>C

no relation to 
RNA & protein
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Computer prefered
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Numbering - coding DNA
• c.2396-6G>A

in the 3' half of an intron, 
6 nucleotides 5' of the splice acceptor site 

splitting amino acid 799



© JT den Dunnen

Human prefered
• c.1637A>G 

    protein coding region 

• c.859+12T>C 
    in intron    (5' half) 

• c.2396-6G>A 
    in intron    (3' half) 

• c.-23C>G 
    5' of protein coding region  (5' of ATG) 

• c.*143A>T 
    3' of protein coding region  (3' of stop) 

• c.-89-12T>G 
    intron in 5' UTR  (5' of ATG) 

• c.-649+79G>C 
    intron in 3' UTR  (3' of stop)

relation to 
RNA & protein
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Types of variation
• simple 

substitution     c.123A>G 
deletion       c.123delA 
duplication     c.123dupA 
insertion      c.123_124insC 
other 

conversion,  inversion,  translocation,  transposition 

• complex 
indel           c.123delinsGTAT 

• combination of variants 
two alleles     c.[123A>G];[456C>T] 
>1 per allele    c.[123A>G;456C>T]
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Substitution
• substitution designated by ">" 

> not used on protein level 

• examples 
genomic  g.54786A>T 
cDNA      c.545A>T 

         ( NM_012654.3 : c.546A>T ) 

RNA         r.545a>u 

protein      p.(Gln182Leu)
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Deletion
• deletion 

designated by "del" 
range indicated by "_" 

• examples 
c.586_591del 

c.586_591delTGGTCA  (not c.586_591del6) 

c.546del 
c.546delT
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3' rule
Reference    ATAGCTTTCAGGA
Sample       ATAGCT TCAGGA

Describe as    g.6del
                        g.7del
                        g.8del ?

By definition this is described as g.8del

HGVS 3’ rule
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Applied correctly?

...ggccagcgtggaca         acCccc... 

...ggccagcgtggacaGCGTGGACAacGccc...
(both variants on same chromosome) 

c.[2303_2311dup;2314C>G]  / 
c.2312_2314delinsGCGTGGACAACG 

or c.[2303_2311dup(;)2314C>G]
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Applied correctly?

• 26 participating labs 
    

• 21 different descriptions 

5 shared  +  unique 21x 

6 correct HGVS, 
   12 "correct" variant, 
      8 not correct 
   

(DNA & protein combined) 
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Support tools
http:// www.mutalyzer.nl
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Applied correctly?
Mutalyzer

error Mutalyzer

not corrected

error Mutalyzer
not corrected

not corrected

Lab
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Correct?
• NM_01234.3 : c.65+2T>A 

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Not correct
• NM_01234.3 : c.65+2T>A 

nucleotide not in reference 
correct NG_022335.1(NM_01234.3):c.65+2T>A 
    NC_000005.10(NM_01234.3):c.65+2T>A 

• LRG_123:c.957G>T 
reference transcript missing  (LRG_123t1) 
   

• NG_01234.3:c.1A>G 
reference transcript missing (NM_01234.3)

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Correct?
• c.123-?_456+?del

MLPA detected 
deletion

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Correct?
• c.123-?_456+?del

MLPA detected 
deletion

NO, it fails to describe the extent of the deletion
it is something like

            c.(122+1_123-1)_(456+1_457-1)del

            or  c.(?_123-1)_(456+1_?)del

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Suggestions made
• alternatives 

    
c.(122+1_123-1)_(456+1_457-1)del 

c.(122+?_123-?)_(456+?_457-?)del 

c.(122_?_123)_(456_?_457)del 

c.(122_123)_(456_457)del 

c.(122|123)_(456|457)del 

c.(122^123)_(456^457)del 
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Correct?
• c.(122+1_123-1)_(456+1_457-1)dup

MLPA detected

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Duplication
• historically 

c.123-?_456+?dup 
c.123 and c.456 are flanking exon borders 
   

• ...but 
extend change must be indicated 
so  c.(122+1_123-1)_(456+1_457-1)dup 

• ...but is it a duplication? 
you detected only an extra copy 

c.?_?ins(122+1_123-1)_(456+1_457-1) 
ISCN c.(122+1_123-1)_(345+1_346-1)x3

MLPA detected

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Correct?
  …TCT AGT TCT…  >  …TCT TCT… 
  …Ser Ser Ser…  >  …Ser Ser… 

a.  p.(Ser1)del
b.  p.(Ser2)del
c.  p.(Ser3)del

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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c.  p.(Ser3)del
•  report change at level described 

on protein level, forget DNA position 

  …TCT AGT TCT…  >  …TCT TCT… 
  …Ser Ser Ser…  >  …Ser Ser… 

most 3' position possible is arbitrarily assigned 
  so p.(Ser3del ) with c.4_6del 

not p.(Gln2del) 

request to change 
not consistent with overall recommendations

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Correct?
g.1234567_1239870 | gom

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Depends
g.1234567_1239870 | gom

gom  =  gain of methylation
lom  =  loss of methylation
|  ('pipe')  =  change of state  (not of sequence)

NOTE: reference sequences 
can be assumed to be known, 
spaces in descriptions used 
for clarity only. 
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Emotions


