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Genetics
& aumerican Cotege of Medical senetics and cenemics AMGINTG STANDARDS AND GUIDELINES inMledicine

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?*'s, Sherri Bale, PhD? David Bick, MD*, Soma Das, PhD=,
Julie Gastier-Foster, PhD%%3% Wayne WW. Grody, MD, PhD%91 pMadhuri Hegde, PhD2,

Elaine Lyon, PhD'"?, Elaine Spector, PhD", Karl voelkerding, MD" and Heidi L. Rehm, PhD'S;
on behalf of the ACMG Laboratory Quality Assurance Committee

ACMG (American College of Medical Genetics and Genomics)
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http://acmg.cbgc.org.cn/doku.php?id=start
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AEERRZEHIEE (HGMD)

<1 > m &EE http://www.hgmd.cf.ac.uk/ac/index.php;

The Human Gene Mutation Database

DO aR
at the Institute of Medical Genetics in Cardiff PBHR®
GEN
HGMDO Home Search help Statistics New genes What is new Background Publications Contact Register Login LSDBs Other links Edit details Logout
Gene symbol v Go! Symbol 9 Missense/nonsense v Gol!

[|The Human Gene Mutation Database (HGMD®) represents an attempt to collate all known (published) gene lesions responsible for human inherited disease and is maintained in Cardiff by D.N. Cooper, E.V. Ball, P.D
['Stenson, A.D. Phillips, K. Evans, S. Heywood, M.J. Hayden, L. Azevedo, M.E. Mort and M. Hussain

Get HGMD *Please note that this less up-to—date public version of our database is freely available only to registered users from academic institutions/non—profit organisations. All commercial users are required to purchase a
Professional

license from QIAGEN®, our commercial partner. A license to HGMD Professional is available to both commercial and academic/non-profit users wishing to access the most up—to-date version of the database (visit QIAGEN® to

request a free trial of HGMD Professional). Read more about how HGMD is funded.You may not copy, store or re-distribute HGMD data without express written permission (i) from the curators or (ii) via your license
agreement. Copyright © Cardiff University 2017. All rights reserved.

Public entries: :
| - ——————————— Total entries:
Table: DeSCI'l Qtlon: This site. Academic/non—

HGMD Professional 2017.3
profit users only

Mutation totals (as of 2017-12-05) 148399 214158
The gene description, gene symbol (as recommended by the HUGO Nomenclature Committee) and chromosomal location is recorded for each gene. In cases

» Gene symbol where a gene symbol has not yet been made official, a provisional symbol has been adopted which is denoted by lower—case letters. 5861 8455

; cDNA sequence cDNA reference sequences are provided, numbered by codon. 5828 8776
_VéfGenom%c Qenomic (chromosomal) coordinates have been calculated for missense/nonsense, splicing, regulatory, small deletions, small insertions and small 0 189507

|| coordinates indels

| HGVS nomenclature Standard HGVS nomenclature has been obtained for missense/nonsense, splicing, regulatory, small deletions, small insertions and small indels. 0 190134

M Viisssnca/onsenss Single base-pair substitutions in coding regions are presented in terms of a triplet change with an additional flanking base included if the mutated 82185 120901

base lies in either the first or third position in the triplet

Mutations with consequences for mRNA splicing are presented in brief with information specifying the relative position of the lesion with respect to
- Splicing a numbered intron donor or acceptor splice site. Positions given as positive integers refer to a 3° (downstream) location, negative integers refer to 13646 19247
a 5 (upstream) location.

f Regulatory Substitutions causing regulatory abnormalities are logged in with thirty nucleotides flanking the site of the mutation on both sides. The location of

the mutation relative to the transcriptional initiation site, initiaton codon, polyadenylation site or termination codon is given. = S
| . Micro-deletions (20 bp or less) are presented in terms of the deleted bases in lower case plus, in upper case, 10 bp DNA sequence flanking both sides
 Small deletions : = = 4 = 22605 35T
of the lesion. The numbered codon is preceded in the given sequence by the caret character (7).
 cuall insertions Micro-insertions (20 bp or less) are presented in terms of the inserted bases in lower case plus, in upper case, 10 bp DNA sequence flanking both 9373 13167

sides of the lesion. The numbered codon is preceded in the given sequence by the caret character (7).

| Small indels M}qro*lqde}s 520'bp oE‘less)‘are‘pregentgd in te{m§ gf the d?leted/lnserteg ba§es in low?r case p%9§, in upper case, 10 bp DNA sequence flanking both 2179 Ammonna
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Limits Advanced

OMIM

OMIM is a comprehensive, authoritative compe

updated daily. OMIM is authored and edited at t
University School of Medicine, under the directio

Using OMIM OMIM tools
Getting Started OMIM API
FAQ

Last updated on: 04 Dec 2017

BiS/REEHREYEE (OMIM) :

<1 >l¥$m &EE ﬁ\ttiﬁv;ww.ncbi.nIm.nih.gov/omim/

Sign in to NCBI

 Search_
OMIM Gene Map Statistics

OMIM Morbid Map Scorecard (Updated December 4th, 2017) :

Total number of phenotypes* for which the molecular basis is known 6,121
Total number of genes with phenotype-causing mutation 3,849

* Phenotypes include (1) single-gene mendelian disorders and traits; (2) susceptibilities to cancer and complex disease (e.g.,
BRCA1 and familial breast-ovarian cancer susceptibility, 113705.0001, and CFH and macular degeneration, 134370.0008);
(3) variations that lead to abnormal but benign laboratory test values ("nondiseases") and blood groups (e.g., lactate
dehydrogenase B deficiency, 150100.0001 and ABO blood group system, 110300.0001); and (4) select somatic cell genetic
disease (e.g., GNAS and McCune-Albright syndrome, 139320.0008 and IDH1 and glioblastoma multiforme, 147700.0001.)

Distribution of Phenotypes across Genes (Updated December 4th, 2017) :

Number of genes with 1 phenotype 2,633
Number of genes with 2 phenotypes 724
Number of genes with 3 phenotypes 258

Number of genes with 4+ phenotypes 234
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dbSNP
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<3 NCBI

Short Genetic Variations
e A
dbVar ClinVar PubMed Nucleotide Protein —
Search small variations in dbSNP or large structural variations in dbVar
Search Entrez dbsne v for Go
Reference SNP (refSNP) Cluster Report: rs772045889
RefSNP Allele
Organism: human (Homo sapiens) SNV:

Variation Class:

Re—designed RefSNP Report page!

BiZERERZSHEIERE (dbSNP)
https://www.ncbi.nim.nih.gov/snp/

NEW

Clean, modern design that makes it easy to find

the information that you are looking for. Report

any problems by sending us an email.

HGVS Names
NC_000013.10:9.52585432G>A

Molecule Type: Genomic single nucleotide variation NC_000013.11:9.52011296G>A
Created/Undated in build: RefSNP Alleles: A/G (FWD) NG_008806.1:9.5199C>T
pdated in build: 144/150 o NG_028038.1:9.3910G>A
Map to Genome Build: 108/Weight 1 Allele Origin: NM_000053.3:c.42C>T
Validation Status: Ancestral Allele: Not available mm_gglgggg)%gc:;gi?*
Variation Viewer: |_bLuiol = e
' NM_001243182.1:¢.42C>T
dbSNP Homepage Clinical Significance: NA NM_001 330578.150.420>T
NCBI Variation MAF/MinorAlleleCount: A=0.000008/1 (EXAC) UL i e e
Resources ~.more
lAnnouncements
dbSNP Summary SNP Details are organized in the following sections:
FTP Download GeneView Map Submission Fasta Resource Diversity ~ Validation
ISNP SUBMISSION
DOCUMENTATION [ Integrated Maps (Hint: click on 'Chr Pos' to see variant in the new NCBI variation viewer) t
SEARCGH Annotation SNP contig ©°M9  Neighbor  Ma
RELATED SITES Assembly + o Chr Chr Pos Contig Contig Pos to 9| to g &
elease Chr allele Chr SNP Method
GRCh38.p7 108 13 50011296 [‘_.Q NT_024524 15 33603190 Fwd G Fwd view  mapup
GRCh37.p13 105 13 52585432 L'_.Q NT_024524.14 33565432 Fwd G Fwd view blast
I GeneView )

GeneView via analysis of contig annotation: ATP7B ATPase copper transporting beta
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Wilson Disease Mutation Database

Home University of Alberta

Publications

Curators

Funding
Darren Bugbee (2009-2014)
Links Lisa Davies (2008-2009)
Susan Kenney (2001-2008)

Dr. Diane W. Cox
Contact Us

We acknowledge the support of the Canadian Institutes for Health Research. Initial support was provided by the
University Hospital Foundation.

The Wilson Disease Mutation Database and its contents are Copyright © 2001-2009 University of Alberta.
Contents of this database may not be transferred to another database or published without the written consent of
one of the curators. The Wilson Disease Mutation Database is intended for research use only. The database is a
compilation of research paper publications and individual submissions.

For cDNA, +1 is the A of ATG translation initation codon. Genbank reference sequence, NM_00053.
Please note the database now includes all predicted disease causing and predicted non-disease causing causing
variants. These data are presented as a list of variants collected from individual references (either literature or

direct submission). Each variant, and its subsequent characteristics (i.e. disease status), are a reiteration of
conclusions from collected references.

Search database
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HOME  CONTACT

Pharmacogenomics
Canada Research .(r:‘]-('" l_aboratory

in Pharmacog

UGT1A1 and common exons allele nomenclature (view change log)

UGT1A common exons (2-5) SNPs are highlighted in grey.

Nucleotide Change Enzyme activity
Allele naming Protein Reference Amino Acid Change Exon Effect |F pe! bank | Reference Notes
CRC IN PHARMACOGENOMICS THE TEAM v PUBLICATIONS RESOURCES OPPORTUNITIES ) fnvivo | fnvitro
UGT1A1*1 UGT1A1.1 Wild-type Ritter JK.
UGT1A1*2 UGT1A1.2 877(T>A)/B78-890del Frameshift/Del 2 Frameshift | CN1 Absent | Absent Ritter JK
BIOANALYTICAL AND TARGETED METABOLOMICS SERVICES UGT OFFICIAL NOMENCLATURE v %M
UGT1AT"3 UGT1A1.3 124(C>T) S375F 4 CN1 Inactive | Inactive Bosma PJ
UGT1A1*4 UGT1A1.4 1069(C>T) Q357X 3 CN1 Inactive | Inactive Bosma P,
UGT1A1"5 UGT1A1.5 991(C>T) Q331X 2 Exon2 [CN1 Absent | Inactive Bosma PJ,
UGT1A and UGT2B haplotypes and SNPs tables deteton
UGT1A1"6 UGT1A1.6 211(G>A) GTMR 1 Reduced | Reduced Aono S,
UGT1A1*7 UGT1A1.7 1456(T>G) Y486D 5 CN2 Reduced | Reduced Aono S,
UGT1A1°8 UGT1A1.8 625(C>T) R200W 1 CN2 4.4% Reduced Bosma PJ
UGT1A fams
UGT1AT"9 UGT1A1.9 992(A>G) Q331R 2 CN2 Reduced |Reduced Moghrabi
UGT1A common exons SNPs N
UGT1A1*10  [UGT1A1.10 |1021(C>T) R341X 3 CN1 Absent | Absent II\Ndl‘nghrabi
UGT1AT"11 UGT1IAT.11 | 923(G>A) G308E 2 CN1 Inactive | Absent EmslT
UGT1A1 UGT1A3 UGT1A4 Lobeune P,
UGT1A112  |UGT1AT.12 | 524(T>A) L175Q 1 CN2 38.4%  |Reduced Seppen J,
- Haplotypes -Haplot)zges .Haglotypes UGT1A1*13 UGT1A1.13 508-510del F170del 1 CN1 Inactive | Inactive Ritter JK.
—SNPs -SNPs -SNPs UGT1A1"14  |UGT1A1.14 | 826(G>C) G276R 1 CN1 Inactive | Inactive Seppen J
UGT1ATMS  |UGT1A1.15 | 529(T>C) C177R 1 CN1 Inactive | Inactive Seppen J
UGTIAT"16  [UGT1A1.16 | 1070(A>G) Q3s7R 3 CN1 Absent | Absent Labrune P,
UGTIAT1*17  |UGTIA1.17 | 1143(C>G) 5381R 4 CN1 Absent | Absent Labrune P,
UGT1A1*18  [UGT1A1.18 | 1201(G>C) A401P 4 CN1 Absent | Absent Labrune P,
UGT1A1*19  [UGT1A1.19 | 1005(G>A) W335 3 CN1 Absent | Absent Labrune P,
UGT1A1*20  [UGT1A1.20 | 1102(G>A) A368T 4 CN1 Absent | Absent Labrune P,
uGT1A1*21  [UGT1A1.21 | 1223InsG Frameshift 4 Frameshift | CN1 Absent | Absent Labrune P.
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Mutation Database

Home Search CFTR Gene History Team Statistics Links Submit Help

Former users please note that the old "Mutation Name" is now the "Legacy Name".
Please contact CFTR.admin with comments/problems.

Welcome to the Cystic Fibrosis Mutation Database (CFTR1), devoted to the collection of mutations in the CFTR gene
for the international cystic fibrosis genetics research community. It was initiated by the Cystic Fibrosis Genetic
Analysis Consortium in 1989 to increase and facilitate communications among CF researchers, and is maintained by
the Cystic Fibrosis Centre at the Hospital for Sick Children in Toronto. The specific aim of the database is to provide
up to date information about individual mutations in the CFTR gene. In a major upgrade in 2010, all known CFTR
mutations and sequence variants have been converted to the standard nomenclature recommended by the Human
Genome Variation Society. In addition, an on-line process for the submission of new mutations has been added.
While we will continue to ensure the quality of the data, we urge the international community to give us feedback
and suggestions. Please send email to cftradmin.

Clinical information in this database relates only to the details of discovery of specific mutations. As part of the 2010
upgrade, CFTR1 joins a new project called CFTR2 - The Clinical and Functional TRanslation of CFTR. This is an
international initiative led by a team of researchers and clinicians and supported by the US Cystic Fibrosis
Foundation that seeks to provide complete, advanced and expert-reviewed functional and clinical information on
CFTR mutations. Links to CFTR2 for many mutations in CFTR1 will provide up-to-date summaries of genotype-
phenotype information from patient registries around the world.

For general information on cystic fibrosis, please use our linked sites.

All institutions and key personnel contributing to CFTR1 receive recognition on this website. If you note any errors
in this information, or if you need assistance with making a submission please contact cftradmin.

Comments or questions? Please email to cftradmin
The Database was last updated at Apr 25, 2011
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PolyPhen-2: http://genetics.bwh.harvard.edu/pph?2/

SIFT: http://sift.bii.a-star.edu.sq/

MutationTaster: http://www.mutationtaster.org

GVS: http:/lgvs.gs.washington.edu/GVS150/

ts of human nsSNPs

T
?,r PolyPhen-2 ; cuiction of tunctionsi
bl Home a1

PolyPhen-2 (Polymorphism Phenotyping v2) is a tool which predicts possible impact of an amino acid substitution on the structure and function o:

physical and comparative considerations. Please, use the form below to submit your query.

Query Data

Protein or SNP identifier >NP_000181.2 porphobilinogen deaminase isoform 1 [Homo sapic

Protein sequence MSTTGDKILDTALS
in FASTA format HPKFVG

Position 321
AMMARNDCEQGHILKMFPSTWYV
Substitution
A;ARNDCEQGHILKMFPSTWYYV
Query description
Submit Query| Clear| Check Status
Display advanced query options

4

Faa

EATHMM: httn-//fathmm hincomniite nra il /

RS Sorting Intolerant From Tolerant

Code Publications History Contact us

SIFT predicts whether an
SIFT can be applied to o

ion affects prote
nonymous polymorp

amino acid substit
urally eccurring non

wetion based on seauence homel
w5 and laboratory induced m

UPDATE on 25 July 2017

« Back-end maintenance for mail server issues
= SIFT For Genomes changes on github

UPDATE on 3 March 2017

Genome Tools Single Protein Tools

SNV / SNP prediction

genomes

¢ Predictions for human build 37, 38 and > 200

SIFT For Genomes (Online ) (Beta) Predictions for some SIFT BLink to be deprecates
model orgenisms (e g. human, mouse, worm, yeast).
SIET 1 nonymous single nucl variants (g scale) J\SIFT Related Sequ
(human build X
INDEL Prediction
\ R tindels n | SIFT Aligned Sequences

Insertion/Deletions), Human build 37 and

. Classify cc

Mutat

£,

Gene

Transcript

Position / snippet refers to
Alteration

mutation tsting

HGNC gene symbol, NCBI Gene ID, Ensembl gene ID show available Iranscripls  clesringut
Ensembl transcript ID
* coding sequence (ORF) transcript (cDNA sequence) gene (genomic sequence)
all types by sequence
options

enter a few bases around your alteration show nucleotide alignment

Format:

ACTGTCA/T] GTGTF A substituted by T
ACTGTO[AG/T] GTGTF AG substituted by T
ACTGTCIACGT/] GTGTF ACGT deleted
ACTGTO[-/A4] GTGTF AA inserted

single base exchange by position
enter position
and new base
insertion or deletion by position
enter positions of
..last wild type base before aleration
_first wild type base after alteration

and the inserted bases
(if applicable)


http://genetics.bwh.harvard.edu/pph2/
http://sift.bii.a-star.edu.sg/
http://www.mutationtaster.org/
http://gvs.gs.washington.edu/GVS150/
http://fathmm.biocompute.org.uk./
http://www.fruitfly.org/seq_tools/splice.html
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a Experimental sources of sequence variation
Somatic Sample Chimeric Incorrect base Incorrect base Overlapping G . I b tFA{E
mosaicism degradation reads incorporation incorporation signal 1 erts R/

UGTTATEA B B & F X

o (u w
iy qel g ’ ~3279 (T>6)  (UGT1A1*60)
_Qg*"*lm:@f it N X | -3156 (G>A) (UGT1A1%93) (PBREM%
ff EE EIYHLD
“Iﬂ .E A(TA) 6TAA to A(TA)7TAA (UGT1A1%28)
(rs34983651)

-

Sample preparation » | Library preparation » | Sequencing and imaging ﬁﬁ%ﬁ E ﬂzﬁ
LY

L C25A13 2 AT X
RS SR IR, (%, WA SLOZATTE LN 5T
SRS S WSS e, DNAKREIRE (KRS IVS16ins3kb A 1VS4ins6k
FIR) . SISRNE. TiEes,
FR AR, WHETERE (llumina FEFISSIER, S5
FHOECESST )

The role of replicates for error mitigation in next-generation sequencing. Nat Rev Genet,2014




<2> B HhRIER
EE e HRE

BEEMFEF ( sangeriF. SEERMPane| B2 EFENFE)

32 B RE TE 4 AT (dbSNPEE. HGMDEE. FAEEA. %)

4

%Qﬂ]ﬁgﬁﬁ ( PolyPhen-2 . SIFT. MutationTaster )
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Unexpisined symptoms, signs
or diseases suggestive of
hemochromatosia in sdults

¥

Check TS and SF

v

TS high. SF high

\J

L4

Caucasians

¥

Mon-Caucasians

L]

TS high, SF normal

¥

Caucasians and
Hon-Caucasians

v

L 4

TS mormal, SF high

v

Caucasians and
Hon-Causcasians

¥

Consider alher RAule out causes of
HFE gene testing agnosis high SF (e.g., alcohol,
call nocrosis,
,*.. * metabolic disorders,
inflammation, cancer)
CEE2Y Orthvier HFE Rule oul *
homozy gots genolypes ™| co-morbidities
* I none af the above
or mﬁ sr;ﬂrsl iglg
If alsmermal iren il
management, perform
Iamrmnt MR or iver bl-nnsr
Liver biopsy * *
* -‘r Trom overlond Mo fron overload
Hemochromalosis Mo lron overoad Iresm eonerlodnd Conslder ferroportin +
diseass {particulariy if Consider other
* + ¥ ¥ Kuptter coll iron deposits) 1 dlagnosis
Philabotormy Consider other HC pattérn af Han-HT pattérn —T' FPN gone Pathogenic
diagnosis I‘ iron overload of iron overioad sequencing muftation
TIR2-FPN gene ‘

In HFE WTANT el sequencing e e
mariraoones |l | Suingutemmnopen, 7 [ Pimem dedace
age =40, considar LB &0

In HFE CRESYWT HFE gene
erythropolesis o HEADANT el Bl el + J
in ‘;fﬁcaamqum ";'33'3 - | Hemorhromaioais e Phiebotomy
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Pietrangelo A . Gastroenterology.201
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Cryptic Splice Site —— Translocation
2%

Splice Site
Duplication Alteration
4% 12%
Ins/Del
3%
Insertion

Nonsense

9% 2%

Partial Gene
Deletion
2%

Figure 1 Prevalence of JAGI mutations by mutation type (n=422
unrelated probands).®

#1Eur J Hum Genet 20(3): 251-257

JAGTEHZT R (Alagi | | eZZ A1)

60%73de novoZEF*!
CLWIRREER (BIREER
EZRE1IE, GDH-HH)
80%7yde novoZL F#2

#2J Clin Endocrinol Metab, March 2016, 101(3):815—

826
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