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The Human Gene Mutation Database

at the Institute of Medical Genetics in Cardiff

Missense/nonsense

HGMDQ 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:
Gene Symbol Chromosomal location Gene name cDNA sequence | Extended cDNA
UGT1A1 2037 UDP glycosyltransferase 1 family, polypeptide A1 NM 000463.2 Not available
(Aliases: available to subscribers) a (Aliases: available to subscribers) — :

Mutation type Number of mutations
Missense/nonsense B/ E R 98
wicng ks ABTERIMER 6
Regulatory BAh T 5 HAe T K5 T B i
Small deletions 15
Small insertions 8
Small indels N/ Bk T R 2
Gross deletions 5
Gross insertions/duplications 1
Complex rearrangements 0
Repeat variations 2
Get all mutations by type Avalable to subscriers ssass
Public total (HGMD Professional 2019.4 total) | 138 (164) |

k. http://www.hgmd.cf.ac.uk/ac/validate.php

A AR E ARz E L )y
Mutation data by type (register or log in)

Get mutations |

Get mutations
Get mutations |

Get mutations |

Get mutations |

Get mutations |
Get mutations |
Get mutations |

No mutations

Get mutations |

Mutation viewer

Available to subscribers ssass

QIAGEN
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Where? #2442 % ?

« “g.” for a genomic sequence (e.g., g.76A>T)
« |“c.” for a cDNA sequence (e.g., c.76A>T)
* “m.” for a mitochondrial sequence (e.g., m.76A>T)
« “r.” for an RNA sequence (e.g., r.76a>u)

| “p.” for a protein sequence (e.g., p.K76A)

o cDNA: 4548 4RI id 17 4% )5 5RNA Z 4104 40 25 2 AL B2 AODNA%E,
HETHETE, RENST AT

EaFi: HRARRDE AT,

sHFDNAE Ao k&, “c.” BT “g” —ARARFLZ TR EENIE
FTLERNSTLE, SXCERAERRAKXE, SRAKEALR,

den Dunnen JT. Human genetics. 2001;109(1):121-4. 15
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Transcription start sit addition site
ATG codon 1 Stop codon
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\ 3-UTR
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| \ \
-30to-1| [1to36 | 36+1to36+# 37-#1t037-1|37t096|| 110 *170

IVS1+1-# IVS2-1-#
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AL 5] UGT1A1-c.211G>A(p.G71R)
E: UGT1ALA FHcDNA% L 5 3021145 B 649G i A A, A miE
7145 89 288 (G) 4 3 4 # 2 BR (R)

2. ATP7B-c.2333G>T(p.R778L)

E: ATP7BA H 69cDNA% L 5 5233345 B (G E I AT L, Kt
77842 094 A BR (R) 35 3 4 2 A BR (L)

T LT S SLCO1B1-¢c.1738C>T(p.R580Ter)
7£: SLCO1B1# B 4cDNA% AL 5 7173842 B (9CAR A B ATHRL, A M|
1 TT812 6945 2 BR (R) 45 % A - L B AL F (Ter), 4L 409 R A4 %,

den Dunnen JT. Human genetics. 2001;109(1):121-4. 17
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. % % 5 ATP7BA A - c.525dupA (p.V176SfsX28)

E: ATP7BH B 69cDNA%R 7L /5 3152545 B 69 A AR Bk Kk, A 817645 69 %1 &
B (V) #4842 A B (S), JF3IARBELEMN2BNHIEMRAEKT,
« FEANTF: UGT1AL-A(TA),TAA(c.-40-39insTA)
E: UGTTATH R 69cDNA% 25 5> 7 AT40-3942 B (g 7 T X ) 6945 ATAsR K,
W E TR REN, EmPral R RZ,
e AAEFTRIRE %: ATP7B -IVS18+6C>T;
Z: ATPTBA H &) %185 N & T XIBEMLCRAHZATHRE, FRILE
FT TR, thPmiRagkE,

den Dunnen JT. Human genetics. 2001;109(1):121-4. 18
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NZf: (abnne) Ah =E (kucne) Leu
2 (arginne) Arg iz (lyse) Lys

FIRER, (methonine) Mt
Sl (phenyhhnie)  [Phe

KA (asparagne)  |Asn
KA (aspartc aad)  |Asp

=llmll @i loll il 2 || ==
NG B2k

g (cysteire) Cys fifi=# (prolne) Pro
Bzl (gutanie) Gln 2218 (serne) Ser
R (gtami aad) |Gl 732 (threonine) Thr
HZ® (Glcre) Gly 7% (tryptophan) Tp
AR (histidine) Hs MR (tyrosne) Tyr
Sral (sobucke) [Tk #El, (valire) Val
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200 0 10
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Ll .x m“hnl I lh“l“

‘l l: “lll
Consensus [|ALG WLEHLAK ‘

7-1F 65 IALGLWLEHLAK 76
&F: & iﬁ‘

Wilsonm & m#A ® (ATP7B) : c.2333G>T (p. R778L)
Thomas GR, et al. Nat Genet. 1995;9(2):210-217.
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Teng HC, et al. Clin Genet. 2007;72(4):321-328 )4
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Bosma PJ, et al. N Engl J Med. 1995;333(18):1171-1175. 25
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Kim SR, et al. Drug Metab Pharmacokinet. 2007;22(6):456-461. 26
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Transcription start site Intron 1 :g:j)iltg - i
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I 2518 M aF18 S 2519

™S

IVS18+6C>T(Intron 18)

250 260 250 260

TCAGAGTGAGTGTIT GGCTGCA CAGAGTGAGT GTGGCTGC CAG
| N | L
Wilson &AL, AigA R Wilson )L 24 & 45

Wilsonsm #m £ H (ATP7B) : IVS18+6C>T(Intron 18)

Dong Y, et al. Theranostics. 2016;6(5):638-649. 28
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o S TG Fe T Ak LT R a9 FR T LR VASR B AR 5 D R S
o HFANTEPER G HEECTRRA PTRE, 23 838 5 5] & 7097
ol EAZF R AT RABR K FUAREOR T FOBHLEY R, L+
VASIFT#=Polyphen2 & 4 & o

Table 2 In silico predictive algorithms

Category Name Website Basis
Missense prediction ConSurf http://consurftest.tau.ac.il Evolutionary conservation
FATHMM http://fathmm_biocompute.org.uk Evolutionary conservation
MutationAssessor http://mutationassessor.org Evolutionary conservation
PANTHER http//www_.pantherdb.org/tools/csnpScoreForm _jsp Evolutionary conservation
PhD-SNP http://snps.biofold.org/phd-snp/phd-snp.html Evolutionary conservation
SIFT http://sift.jcvi.org Evolutionary conservation
SNPs&GO http://snps-and-go.biocomp.unibo.it/snps-and-go Protein structure/function
Align GVGD http://agvgd.iarc.fr/7agvgd_input.php Protein structure/function and
evolutionary conservation
MAPP http://mendel.stanford.edu/Sidowlab/downloads/ Protein structure/function and
MAPP/index_html evolutionary conservation
MutationTaster http//www_mutationtaster.org Protein structure/function and
evolutionary conservation
MutPred http://mutpred.mutdb.org Protein structure/function and

evolutionary conservation

PolyPhen-2 http://genetics.bwh_harvard.edu/pph2 Protein structure/function and
evolutionary conservation

PROVEAN http://provean. jcvi.org/index.php Alignment and measurement of
similarity between variant sequence
and protein sequence homolog

Richards S, et al. Genet Med. 2015;17(5):405-424. 29
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. sift scoreé’JESL{ﬁ/&lﬁO 1 Tua‘dl’\ﬁ AT
0-0.055E B ), ANAZINT Flz b2 FH, 2FHEAR

RO o FAEAR ) gliﬁé/ﬁi}] LT 69 7T fe Tiik'
0.05- 1/&IJ"] 11\7'73\ AR AL B \an’a M 0G, BAEARIED
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J. Craig Venter~ PROVEAN
TN s T T U T E
JCVI Home PRO Home

A4 M sk http://provean.jcvi.org/help.php#protein_batch_output_format 30



J Polyphen2 il & 4= & 3 B 5%

* Polyphen2Z X FT& & é*?VJ Bl b R agFm R R R T
Naive Bayesay bl 2 5 ‘ka}iﬁﬂ%SNP‘?]iéﬁ A BR P L 3
FEaORIrE. BAE, 7]“]%»7% M %57

o FRMLEE P, SNPELA zﬁff‘é'r—/u\ﬁy o

« BESIFTRRE & A, scoredkm, AEMBK, TFRFLANIT
/& : unknown. benign. possibly damaging. probably
damaging.

« Hscore>0.9, R TENREAMRTARA F4 (probably
damaging) , BPiZSNPXI& & fi 27 e 7 A A 3 K %576

v <l
M ‘ ) r’ N r P0|yphen-2 predicti of functional effects o uman ns

w—m—www

PolyPhen-2 (Polymorphism Phenotyping v2) is a tool which predicts possible impact of an amino acid substitution on the structure and function of a human protein using straightforward
physical and comparative considerations. Please, use the form below to submit your query.

Polyphen2 M it: http://genetics.bwh.harvard.edu/pph2/ 31



Polyphen2ih

545|483

110 120
TAG:\.TGCJ\GCCCCCC{GJ\C
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ATP7B-c. 3419T>C(p.V1140A)(Exon16): 244545

PolyPhen-2 report for P35670 V1140A (rs1801249)

Query

Protein Acc  Position AA4

P35670 1140

Results
Prediction/Confidence

HumbDiv

AA3 Description

Canonical; RecName: Full=Copper-transporting ATPase 2; EC=3.6.3.4; AltName: Full=Copper pump 2; AltName: Full=Wilson disease-associated protein; Contains:
RecMName: Ful=WND/140 kDa; Length: 1455

PolyPhen-2 v2.2.2r398

This mutation is predicted to be  BENIGN  with a score of 0.000 (sensitivity: 1.00; specificity: 0.00)

Gl T
E’cffﬁ'{?& 32

¥ w3t bk 4m 5 Lhttps://wenku.baidu.com/view/1dd52c9e2b160b4e777fcf5b.html



Polyphen2 R M) 5= 5] /)~ 43 2

170 180
ATCCTCATCACGG GAGG GTC A

ATP7B-c. 3029A>>C (p. K1010T) (Exon13): Z: 75287

PolyPhen-2 report for P35670 K1010T

Query
Protein Acc  Position AA; AA; Description

p35670 oo | k|1 Canonical; RecName: Full=Copper-transporting ATPase 2; EC=3.6.3.4; AltName: Full=Copper pump 2; AltName: Full=Wilson disease-associated protein; Contains: RecName: Full=WND/140 kDa;
— Length: 1465

Results

Prediction/Confidence PolyPhen-2 v2.2.2r398
This mutation s predicted tohe PROBABLY DAMAGING v

HumDiv
h a score of 0,999 (sefsitivity: 0.14; specificity: 0.99)

B.IBB 0:28 0:48 B:GB B:QB 1.‘30

TTREE R scoredks, AEMAAK 33
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Table 5. Scoring system developed at the 8th International Meeting on Wilson's disease, Leipzig 2001 [44).

Typical clinical symptoms and signs Other tests
KF rings Liver copper (in the absence of cholestasis)
Present 2 >5x ULN (>4 ymol/g) 2
Absent 0 0.8-4 ymol/g 1
Neurologic symptoms** Normal (<0.8 pmol/g) -1

0.1-0.2 g/L 1 Normal, but >5x ULN after D-penicillamine 2
<0.1g/L 2 Mutation analysis

Coombs-negative hemolytic anemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1
Absent 0 No mutations detected 0

TOTAL SCORE Evaluation:

4 or more Diagnosis established

3 Diagnosis possible, more tests needed

2 or less Diagnosis very unlikely

*If no quantitative liver copper available, **or typical abnormalities at brain magnetic resonance imaging. KF, Kayser-Fleischer; ULN, upper limit of normal.
Servedio V, et al. Human mutation. 2005;25(3):325.
EASL Clinical Practice Guidelines: Wilson's disease. J Hepatol. 2012;56(3):671-685 35
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135 %)L, AR EINAREALTR T, K-FER T4 MM (24,
4R 1 & 80, 043g/L (24) , J&4A199.2 ug/24h (14,
HIER T B E, 62-3/52-3.

120 30 170 180
C TGGCCACGC CC CC CACGG GT CTG T ATCCTCATCACGG G AGGCA

ATP7B-c.2975C>T (p.P992L) (Exon13) ATP7B-c. 3029A>C (p. K1010T) (Exon13)
Bomt T, RRTHEF BomtE LS, RRTHF

#2001 F & ELeipzigit i A 4, B3 AGELN FoH4, BT
BRI W AT 2 kA T (Wi Isony'%) 36
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FRONTIERS IN MEDICINE

Next-Generation Sequencing to Diagnose
Suspected Genetic Disorders

David R. Adams, M.D., Ph.D., and Christine M. Eng, M.D.

LINICAL NEXT-GENERATION SEQUENCING IS BEING USED FREQUENTLY IN
medical practices in which genetic testing has traditionally taken place —
for example, medical genetics and medical subspecialties such as neuroge-
netics. Emerging diagnostic applications include rapid-reporting approaches in
intensive care settings (especially neonatal and pediatric)* and use early in the course
of complex disease.” Large-scale projects in the United States, China, and else-
where are exploring and developing the role of clinical next-generation sequencing
in precision medicine.* This suggests a future in which genomic data will influence
medical deciston making for a diverse and growing group of patients (see videa).

CLINICAL NEXT-GENERATION SEQUENCING
AS A DIAGNOSTIC TOOL

— R A

—RW
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First chemistry cycle:

determine first base ‘
To initiate the first

sequencing cycle, add

all four labeled reversible G

terminators, primers, and
DNA polymerase enzyme

to the flow cell.

Before initiating the
Image of first chemistry cycle next chemistry cycle
After laser excitation, capture theimage  The blocked 3' terminus
of emitted fluorescence from each and the fluorophore
cluster on the flow cell. Record the from each incorporated

identity of the first base for each cluster.  base are removed.

Laser

® A A G @
> ‘ ->. >8 . —> GCTGA...
® o ® G ® 0

A Q* G G
| | luminaZ &) 89SolexaAeHiseq . 1z 32 B A7 2 #3kA4E Fl = ;& K 89
% KM FAE, F BN A& TEE1000E 2L R AT E . 42

G




gy

- Cm PN E
¥ Y I

~ BN
Ya
.r'ff'_. y

Moore's Law

National Human Genome
Research Institute

- i 13
genome.goviseguencingcosts

A
Y r vy
| o 4

& 9
) 9 @

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

$1K




—RE RN 577 E e b

AR, K
Sangerill | 600- ‘ BK, BAA | BERAK. RAK
S T N N SNV, InDel
)= 1000bp BE. XES %
Hr fa)
Beg. F
SR A | ABIK, | AR L. AR5 | SNV, InDel .
NGS 300bp ‘ o
= AE AR % 4 T I RALE H 2 CNV
F XA
E: ONV: #ENHKTH: SNV: ZHFMTHF: Indel: ERZA)E BEEAN
NGS: % =AM, Bar) 2B TR H 242 -F 05 5Panel M

44




25 B F X B AR

TRARMAXLREF Y27 ZANAEARASETRE, AP FEHRK
2]95% »x,téﬁikz&msmm\;
R 6, FEOM IMEC IR & b BF 2% B s % A& 6940005 AN £ ), Agid
5000FF & 9, FHAE M 68FF fk Sk K E B 47 41,

OMIM Gene Map Statistics

OMIM Morbid Map Scorecard (Updated July 22nd, 2020) :

Total number of phenotypes* for which the molecular basis is known 5,699

Total number of genes with phenotype-causing mutation 4 300

* Phenotypes include (1) single-gene mendelian disorders and traits; (2) susceptibilities to cancer and complex disease (e.g9., 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.q., lactate dehydrogenase B deficiency, 150100.0001
and ABO blood group system, 110300.00017); and (£) select somatic cell genetic disease (e.qg., GMNAS and McCune-Albright syndrome,

138320.0008 and IDH1 and glicblastoma multiforme, 147700.0001.)
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