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Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology
Sue Richards, PhD', Nazneen Aziz, PhD***, Sherri Bale, PhD?, David Bick, MD*, Soma Das, PhD®,
Julie Gastier-Foster, PhD5"#, Wayne W. Grody, MD, PhD*'®"", Madhuri Hegde, PhD",

Elaine Lyon, PhD™, Elaine Spector, PhD", Karl Voelkerding, MD" and Heidi L. Rehm, PhD™;
on behalf of the ACMG Laboratory Quality Assurance Committee
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Clinical significance
Conflicting interpretations (33)
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Likely benign (118)

Uncertain significance (280)
Likely pathogenic (49)
Pathogenic (652)

Risk factor (3)

Review status

Practice guideline (0)

Expert panel (0)

Multiple submitters (98)
Single submitter (350)

At least one star (480)
Conflicting interpretations (32)

Allele origin
Germline (428)
De novo (203)
Somatic (0)

Method type
Research (15)
Literature only (776)
Clinical testing (619)
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.0 - Leiden Open Variation Database
Online gene-centered collection and display of DNA variations

l LOVD 3.0 LOVD 2.0 Public list of LOVD installations Search for a variant Our list of Locus Specific Databases

Leiden Open Variation Database 3.0

O NM (
1
O Directly see all databases of your gene of interest from our LSDB list:
: NM (
GENE.LOVD.NL
|Sj % Examples: DMD.lovd.nl, BRCA1.lovd.nl.
- - See also our full list of LSDBs, or the list of registered LOVD installations.
NM_(
4
|5:‘ L Q Search for a variant in any public LOVD
NM_(
C MY ovp

LOVD stands for Leiden Open (source) Variation Database.
LOVD's purpose : To provide a flexible, freely available tool
for Gene-centered collection and display of DNA variations.
LOVD 3.0 extends this idea to also provide patient-centered
data storage and storage of NGS data, even of variants outside
of genes. LOVD is open source, released under the GPL license,
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Clinical Interpretation of genetic variants by ACMG/AMP 2015 guideline

InterVar is a bioinformatics software tool for clinical interpretation of genetic variants by the ACMG/AMP 2015 guideline. The input to InterVar is an annotated file generated from
ANNOVAR, while the output of InterVar is the classification of variants into 'Benign’, 'Likely benign’, 'Uncertain significance’, 'Likely pathogenic’ and 'Pathogenic’, together with detailed

evidence code.
//" Alamut Visual: MECP2 - Methyl-CpG binding protein 2 - ] X
Application Edit View Web Variants Tools Folders Shortcuts Help
E @ W E e & O ©® % @ | |Transcript v|Exon Naming | e/ 2w % om S8 R YL | Go to: [chr3:37050315, MLHI:c. 464106, rs63750891, NM 000249.3, Help... | =
Users are advi — -
MECP2 - Methyl-CpG binding protein 2 | GRCh37 (Chr X) 44 Hints and Tips
Overvisy of Transcrigg NM_004992.3
) 2% 17 .27 . %8554
Database version:hg19 update L i =
‘ or | 487
You searched by chromosomal ¢ ; 2 <
build:-hg19_update Chr:1 Pos:y . 2 3)(4
¥ ¥ Genome - chrx:153,365,188-153,285,264 (GRCh37) - 79,925 bps ~
Show/hide columns I Restore 1153365000 153360000 153355000 153350000 153345000 153340000 153335000 153330000 153325000 153320000 153315000 153310000 153305000 153300000 153295000 153290000
p
—_
Chr* Position Ref ¥*¥ Nucleotide Conservation ©}
w14 NM_004992.3: Homo sapiens methyl-CpG binding protein 2 (MECP2), transcript variant 1, mRNA. @ &3 [] View all transeripts
. } *
1 115828756 G e P fokrs 18554
9 487

1
¥ 1# dbSNP Short Variations | SwissProt Variants @)

Showing 1 to 1 of 1 entries *" ||' || || || ||| ||| ||| | || || | |||| | ||| | | ||| || | |||||| ||||| || | " III||| || | | |
i
1 E 437

(Move mouse to popover or click

:u:femmuf i R R R L T TR, TR AR R AN A S
50 AR A oA O i 1 A A 0 1

v A Alamut Visual v.2.11 rev. 0 — 64-bit
f@ . @\ A © 2017 Interactive Biosoftware



SERERX] . BIRENEE. TR

Clinical Chemistry 60:5 Perspective
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(1) (23)  (45) (6[7) (8)(9)(1A2114/16) (22 0(223G1) (RBBBIY414243)44]44(a8491(5155515(59((62) (63€65)
|ﬂ ¥ Genome - chr15:48,939,985-48 698,503 (GRCh37) - 241,483 bps "4

|)
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NM_002834.3 Gene symbol: PTPN11 Extended ¢cDN

database: Missense/nonsense - Single base-pair substitutions in coding regions are presented in terms of a triplet change with an additional flanking base included if the mutated base lies in either the first or thir
riplet. There are currently 103 mutations available in this category.

Regulatory Small deletions Small insertions Small indels Gross deletions Gross insertions Complex
2 mutations in HGMD 7 mutations in HGMD 1 mutation in HGMD 3 mutations in HGMD 1 mutation in HGMD 3 mutations in HGMD 2 mutations in HGMD 1n
professional 20182 professional 20182 professional 20182 professional 20182 professional 20182 professional 20182 professional 20183 professional 20182 professional 20182 2
Further options available in HGMD professional 20182
Accession Amino acid Codon Genomic coordinates &
Number Sodon chanse change number HGVS nomenclature ERSRoTe Mefonence
Sarkozy (2003) J Med Genet 40, 704
CM032348 ACA-ATA Thr=Ile 2 Available to subscribers a-;;: Noonan syndrome Additional report available to gubscribers
Additional report available to subscribers
40000 . i i 7 "
CMO068622  ACA=GCA Thr-Ala 22 Available to subscribers 85 Glioma Martinelli (2006) Cancer Genet Cytogenet 166,
QUAGEN m
Tartaglia (2002) Am J Hum Genet 70. 1555

Additional phenotype report available to subscribers

Functional characterisation report available to subscribers
CMO021125 ACA-GCA Thr-Ala 42 Available to mm: Noonan syndrome Additional report available to subscribers

Functional characterisation report available to subscribers

Functional characterisation report available to subscribers

Functional characterisation report available to subscribers

CAREE R Lointhe 43 Avadablato sbacrbers 33333 Atrioventricular soptal dofect Weismann (2005) Am J Med Genet 136, 146
CM122798 ACC-ATC Thr=Ile 52 Available to subscribers sssss Noonan syndrome o LSt —
QUAGEN Additional report available to subscribers
Musante (2003) Eur J Hum Genet 11, 201
CMO030492  AAC-ARG Asn-Lys 58 Avalable to subscribers s335% Noonan syndrome Adaitional report availabe to sibseribery
QuAGEN Additional report available to subscribers
Additional report avatlable to subscribers

ss3ss Limal (2006) J Clin Endocrinol Metab 91, 300
CMO060441 AAC-CAC Asn-His 58 Available to m,w: Noonan syndrome P o *
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500,000K 1,000,000K

S

1,500,000K 2,000,000K 2,500,000K

112 2 2 2 33 344 4NT_1138851 6 6 EINT_113891.28 8 8 9 9 10 10 111171INT_113921.2 15 15 1616 17 18 1919Nw_003571058.1%

11 1
Position X:66,765,140 X:66,765,150 X:66,765,160 X:66,765,170 X:66,765,180 X:66,765,190 X:66,765,200 X:66,765,210 X:66,765,220 X:66,765,230 ﬂ
AR
Translation 50 55 60 65 70 75 80
p P G A S L L L L @ a a a a a ¥ 66765201 GCAGCAGCAGCAGCAGC Deletion ql2 Exonic AR
P P 6 A S L L L L @ a a a a a . .
X 66765204 GCAGCAGCAGCAGCAGC Deletion ql2 Exonic AR
SNP db_sref i X 66765207 GCAGCAGCAGCAGCAGC Deletion ql2 Exonic AR
Mutation Calls L. T X 66765210 GCAGCAGCAGCAGCAGC Deletion ql12 Exonic AR
2,820,651 0 3 3
| P AR ... SISO TN 66765213 GCAGCAGCAGCAGCA  Deletion q12  Exonic AR
Consensus [FCT CCCGGCGCCAGT TT GCT GCTGC) - - - GCAGCAGCAGCAGCAGE Y 66765216 GCAG Deletion gl2 Exonic AR
Pile-Up [ECT CCCGECGCCAGT TTGCTGCTGET GCAGCAGCAGRAGCAGET : :
cesisnacd aaoa el s el Treme
i iCTCCCGC-I:GCCAGTTTGC¥8CCT ¥GCA%A%§%§GC Gc:ﬁ%X 66765223 CAGCA Delet%on ql2 Exon%c AR
i%%““%g%%ﬁgﬂ%“% %¥%ﬁ%ﬁ%ﬁe@\@ € ﬁ%X 66765224 AGCA Delet%on ql2 Exon%c AR
§g SCCGGS%Eﬁ%ﬂ&Cf G&GCAGCAG:AG:AG:A : ﬁ% X 66765225 G Delet 1(?n ql2 Exon%c AR
10 §8TTCCC%%8AGTTTGCT G&GCAG:Q&CQG:AG;A ﬁ%X 66765227 GCAGCAGC! Insertiorqgl2 Exonic AR
K ‘ . ;
Qgg%%%ﬁgﬂ &5 AGC Q%X 66765227 GCAGCAGC! Insertiorql?2 Exon%c AR
RCT - CORCGOCAGT TTGCTGCTRAT AGCA X . 66942832C A~ SNV gl2  Intronic AR
FCT CCCGALGRGAGT TTGCTGETACT GCAGCAGCAGCAGIAGCAGCAGCAGCA = CAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCA!
. ECT CCCGALGRCAGT TTGET GCTONT GCAGCAGCAGCAGEAGCAGCAGCAGLAGCAGEAG < > CAGCAGCAGCAGCAGCA -
25 [ECT CCCGRLGCCAGT TTGCT GCT G GCAGCAGCAGCAZCAGCAGCAGCAGCAGCAGCARE < CAGCAGCAGCAGCA
ECT CCCGRLGLCAGT TTGETGCTGR AGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCAGCA ‘
BT O G A T T T T O R A A A A A A A A A ACCACACCAG < CAGCAGCA 1
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BXHERkL : WEiZkrdual diagnosis
NEREFEFRSGTHRE

A Distinct Phenotypes
‘ ORIGINAL ARTICLE ‘

Molecular
diagnosis Gene A Gene B
i i . Phenotype KBG syndrome Ichthyosis vulgaris
Resolution of Disease Phenotypes Resulting jmact fa

from Multilocus Genomic Variation

(1)28.2% (2076 of 7374): at least
one molecular diagnosis

« Intellectual or
developmental disorders

« Skin problems

« Seizures

« Facial abnormalities

« Skeletal abnormalities

(2)101 patients (4.9%): two or

B Overlapping Phenotypes
M M Molecular
. q Gene A Gene B
more maolecular diagnosis dagross
Phenotype Rothmund-Thomson Xeroderma
40 O Inheritance 407 [l No De novo variants s (RES0LY Pl
354 unknown 354 [ 1 De novo variant
‘g 30 O Inherited *2 30 Il 2 De novo variants
9 D 9
;-(‘f 254 M De novo E 254 « Eye problems « Eye problems
E 20+ ‘s 204 + Skin problems « Skin problems
c i = 4
§ aa 8 0 « Cancer » Cancer
S 101 S 104
54 54
0- 0-
O & v R v O & v R N
OXV S 3 0"* Q\XV Q\;#*\/;’r o Ba OXV o oK QXP Q\;%*\/;F
Y BV B B il S R o p t I NEJM
Mode of Inheritance Mode of Inheritance Osey et al. 2017
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