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« nonumopcuam G1691A rexa daktopa V ceépreizanua kposu (daktop Jeitne)
* nonumopduam C677T rena metunenterparuppodonarpepyktassl MTHFR

« nonumopdnam 620210A rena npotpombuta

* nonumopduam -675 56/4G rena unrubutopa aktusatopa nnasmunorena (PAI-1)
* nonumopduam V3L rena F13AT dakropa Xl ceépTiaHus kposu

* nonumopduam A1298C rena metunenterparuapodonatpeykrassl MTHFR

« nonumopduam T1965C rexa Gpllla rmukonporenna llla

* nonumopduam G-425A reHa (3-pubputorena FGB
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Percent of Total Deaths in Women: United States 2006
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Phenotype
Lars

Jervell and Lange-Nielson
syndrome

Andersen syndrome

Timothy syndrome

sQTs

BrS

CPVT

Gene*
KCNQT (11p15.5)

KCNH2 (7q35)
SCN5A (3p21)
ANK2 (4q25)

KCNET1 (21922.1)
KCNEZ (21q22.1)
CAV3 (3p25)
SCN48B {11q23)
SNTAT (20q911.2)
AKAPG (7q21)
KCNJ5 (11q24)

KCNQT (11p15.5)

KCNET (21922.1)
KCNJ2 (17q23.1)

CACNATC (12p13.3)

KCNQT (11p15.5)
KCNH2 (7q35)
KCNJ2 (17q23.1)

CACNATC (12p13.3)
CACNB2 (10p12)
CACNAZD1 (7q21)

SCN5A (3p21)

GPD1L (3q22.3)
SCN18(19q13.1)
SCN38 (11g23.3)
MOGT (17p13.1)
KCND3 (1p13.3)

KCNE3 (11q13)
KCNES (Xq22.3)
CACNATC (12p13.3)

CACNB2 (10p12)
KCNJ8 (12p12.1)

RYR2(1q42.1)

CASQ2 (1p13.3)
TRDN (6922)

S dztsG J dzdz" J
.

Protein

K* voltage-gated channel. KQT-like subfamily,
member 1 (Ky7.1)

K* voltage-gated channel, subfamily H
(eag-related), member 2 (Ky11.1; HERG)

Na* channel, voitage-gated, type V,
« subunit (Na,1.5)

Ankyrin 2. neuronal

K* voltage-gated channel auxiliary subunit
K* voltage-gated channel auxiliary subunit
Caveolin 3
Nar* channel, voltage-gated, type IV, B subunit
Syntrophin, «1
A kinase (PRKA) anchor protein (yotiao) 9
K+ i diy rectifying ch I,
subfamily J, member 5 (Kir3.4)
K* voltage-gated channel, KQT-like subfamily,
member 1 (Ky7.1)
K+ voltage-gated channel awxdliary subunit

K+ inwardly rectitying channel, subfamily J,
member 2 (Kir2.1)

Ca?* channel, voltage-dependent, L type,
«1C subunit (Cay1.2)

K* voltage-gated channel, KQT-fike subfamily,
member 1 (Ky7.1)

K* voltage-gated channel, subfamily H
(eag-related). member 2 (K,11.1; HERG)

K+ inwardly rectifying channel, subfamily J.
member 2 (Kir2.1)

voltage-gated Ca?* channel, Ca,1.2

Ca? ch |, voltage-dep it, $2 subunit

Ca?* channel, voltage-dependent, «2/5 subunit 1

Na* channel, voltage-gated, type V,

« subunit (Na,1.5)
glycerol-3-phosphate dehydrog 1-like
Nar* channel, voltage-gated, type |, p subunit
Na* channel, voltage-gated, type IIl, p subunit
RAN guanine nucleotide release factor

K* voltage-gated channel, Shal-related subfamily,

member 3 (Ky4.3)
K* voltage-gated channel auxiliary subunit
K* voltage-gated channel auxiliary subunit
Ca?* channel, voltage-dependent, L type,
«1C subunit (Cay1.2)
Ca?* channel, voltage-dependent, §2 subunit
K+ i div rectifvina I subfamilv J_
mem

Ryano

Effect of mutation OMIM identifier®

Loss of function, reduced k. 607542
Loss of function, reduced k. 152427
Impaired inactivation, 600163
increased persistent A,
Aberrant localization 106410
of ion transporters
Reduced k. 176261
Reduced A, 603796
Increased persistent Ay, 601253
Increased persistent Ay 608256
Increased persistent Ay, 601017
Reduced ks 604001
Reduced koacs 600734
Loss of function, reduced k. 607542
Reduced k. 176261
Loss of function, reduced i 600681
Gain of function, increased k., 114205
Gain of function, increased ks 607542
Gain of function, increased k. 152427
Gain of function, increased k; 600681
Loss of function, reduced k. 114205
Loss of function, reduced k. 600003
Loss of function, reduced kL, 114204
Loss of function, reduced fu; 600163
Reduced hy, 611778
Reduced A 600235
Reduced A, 608214
Reduced by, 607954
Gain of function, increased A, 605411
Increased A, 604433
Increased A 300328
Loss of function, reduced k, 114205
Loss of function, reduced ks 60003

Gain of function_ increased Ak = 600935

W
w
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S 2

Alfred L. George Jr./J Clin Invest. 2013

= Molecular and genetic basis of sudden cardiac death



Sudden, Unexplained Death in 40 years or Younger

Save a sample for genetic testing ey - ", &
~ i 3 J” SADS  Ganetic
* Sudden, unexplained death, » Unexplained seizure "/ FOUNDATION ColifSolots
especially if triggered by - . ——
exercise, emotional stress or * Family history of sudden death StopSADS.org nsgc.org

acoustic stimuli or inherited heart disease

Save 5-10mls K!EDTA

* Cardiomyopathies (lavender/pink top) of blood

* Possible cardiac etiology (onEctiemi)

(when no other contributing

factors present) » Thoracic Aneurysm |

* Drowning (i.e. drowning of a & Known cardiac genetic Short term Storage Long term Storage
sober experienced swimmer) diagnosis (4 weeks or less) (months to years)

* Single motor vehicle accident anxg e e e 4 C e Col0E
(no mitigating factors: + : 7
toxicology negative, favorable Ship overnight at room ::'p :ve;"t'ghtl.('.‘m;dlai D
road conditions, etc. £ ini G L L D L

) temperature to clinical DNA bank in 878" Styrofoam

Dot container packed with dry ice

Family members can be refarred to: The SADS Foundation 800-786-7723 and
Cardiac genetic counselors www.nsgc.org. For more information on postmor-
tem genetic testing visit the NSGC's link: www.nsgc.org /postmortem.
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® = as yet undiscovered
hereditary cancer variants
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Hereditary

AC-1 without MMR
(Familial CRC of
syndrome “X”)

TACSTD1 (EPCAM)

"/‘,’,:Cunstitutinnal mosaic

Epimutation (MLHT)

J FAP; AFAP

Mixed Polyposis Syndrome
Ashkenazi 11307K

CHEK2 (HBCC)

MUTYH (MAP)

TGFBR1

FJP Polyposis

CD Syndromes

PJS } Hamartomatous
BRRS
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Mpunmep 2: PakK S WMWYHI

«20% 6 0 N+
HoCWUTent
My Tauumm o=

BRIP1

BARD1

[eHHaAada CTPYK
npeagapacnono

K pakKy SUWYHMN

Walsh, Swisher et al. PNAS 2011
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[Mpunmep 3: PakK MOJZTIOYHC

A YacToTa B IONMyASIIIHH BRCA1  BRCA2

HacTele
TTOAMUMOP(PHU3MBI
(Hu3Kasa
IIeHeTPaHTHOCTE)

(BBICOKaa

Penkue myranmuu

[IeHeTPaHTHOCTD)

1 2 5 21
OTHOCHTEABHBIH PHCK



s zOmmdw ds oOydd a3l

1 8 Rtesodz" &3 tstec OdzdL Oydd ¢ j detsdzO:
r@eHOMHbBIE, XPOMOCOMHbBE, T E€HHbEe MyTadu

-feHOMHUDBIE MMI BIGHABHNE KonmnmyecrtTBa XPON
HapyuweHMMWHA N X PpacXoXageHMWnAHd nmpwu OeJs1leHMn

KpaTHbBEe u3-MeOHaHIIMOD-WL WML NO0OBeKa HEeCO0BM
XN 3 HbIO.

AHeynnomwmBmMEHEHMNSA KOoONnNwuyecTtBa OT-A€1bH
pa3HOMY BNUWAKWT Ha XW3HeCNOCOOGOHOCTHS
dbeHOTHMNOB

XpPOMOCOMHDBIE: MBHWLPMMX POMOCOMHKIEE NEama
aynnumkKkauumu, WUHBepCcuUWN, TpaHcCcAOKAaAUWUMN,

-F'eHHbE MyTHWKWME OT UAHbE 3aMeHb, Aene
aynnmkKkauumum, 3KCcOHaHCUKMU NOBTOPOB
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e 1 5 dfkz ftesdLotsHdBSEets Bdsdzte d Uy
-noTepa QPpyHkummnm 6Genka
-nossB/NeHNEe HOBOW GPYHKUUKM OBenka
-OOMMWHAHTHDBNA HeraTUBHDBN 3 PdhekT
-3 MeHeHuWe p[O3bl T eHa

e 1 B8 odzdwded® dzO MlstekzSCIskztclz B J dZC SO
-CMHOHWMMUYHBIE 3 aMeH bl
-HECMWHOHMWMMY HbBIE 3 amiyeTHabL W MMM C C € H C
-hbopmMunupoBaHmegaacHaON(-MPAREABHUB)
-MyTaumMmm camToOB CchHANauWCcUHT a
-MmyTauMmnm caoBUTra pPaMKNW CUUTbLIBAHMN:

c Cfdegdzd sdud MmOV B@BzlsOydW
-aHOManbHOE MeTmnmpOBaHme/,qelvleTt
npuBoadAuUlee K U3IMEHEHMUNIo cp HKUWOH

M3IMEHEeHNUHA HYKNeoTuUuAHbBX NoOoOC/nepnos
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e 15 MisyJfJded ¢ Olstscj dedetsls d

-1 HenaToOreHHbBE NUAN KNUHUYEeCKWN Hes
(not pathogenic or of no clinical significance);

- 2. CKOpee HelnhatTOoOrl €HHDblE namau MnMe wn e
KJTJTNHWMWYEeCKYH 3HaUYUMMOCTHDb

(likely not pathogenic or of little clinical significance);
-3:HedcHONW naT(enceeainf oc T "
-4:BepodaTHO n dliketypaahagemnce

-5:onpepgenéHHoO [(deafinitely pathoganie).
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HGVS]

HUMAN GENQOME
VARIATION SOCIETY

http://www.hgvs.org/mutnomen

HLUGO Gene Nomendlature Committes

http://www.genenames.org/



http://www.hgvs.org/mutnomen/
http://www.genenames.org/
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qdzHd S Olsster Isdf O tj W J te] dzim

p. = protein (6enok)
1-METMWOHWUH, ROTE@GMBMHIHIHN

c. = coding DNA (6enokko

1-ABATG( MEeETNQWHMMHONb3YyeTCcCsd Ha npak:
caMbll pacnpocTpaHEHHBN U 6GO0NbWO

g. = genomic
(HymMepaumsa HYKnNneoTwnupnos

m. = mitochondrial

c.78G>C (p.Trp26Cys)

Kadheagpa MonekKynsapHOW u Kw



1 Bd3) dz§ dzGElg) 2 Is ©Owpd 2d dzls tc ts d

ZOyodzs (d dzls te ts dz0O:
HoOMEep nNocnepgHero HykneoTwuaa npeabaywe
c. /7 7+1G, c. (7 +2T,

Ctdzj y d dzlstets dzO:

HOMEpP NepBOTro HYKNeoTWAA NOBMAYNFILET OUN B
c. 2R c.77-1G

1 2 137 138 264

....gqgcgtcATGCC........ GTCAGgtgaqg...... ggtagGCTTG........ GTATTGgtaagqg...

-2// | JK30H 1 I \ / | JK30H 2 | \
-1

137+1 138-1 264+1
MHTPOH 1 MHTPOH 2

Kadheaopa MonekKkynsapHONn wn wa



| Bd3d dzb C

L Od3j dz

c.-7TA>C, c.3G>T,
c.88+2T>G,

c.89-1G>T

p.Trp26Cys (p.W260C),
p.Trp26* (p.W26*)
Hdzj ydd

c.13del (c.13delT),

c.13 16del (c.13_16deld),
c.120 123+4del8

Hiz§ dzd ¢ Oydd
c.13dup (c.13dupT),
c.92 94dup (c.92_94dupGAC)

d dzmd wydd
c.51 52insT, c¢.51 52insGAGA

o Otcd OB j dz' dzr j

z(Elg)

fsolstster

C.162CAG(12_34), c.123+74CA(3_6)

.

2lsOyd?2

MHodce OWRRSd
p.Gly44Valfs*14 (p.Gly44fs),
p.Leu30Serfs*3 (p.Leu30fs)

ddzo § 6idd
c.77_80inv

Ctsd3f dzg € mdz j
c.112 117delinsTG,
(c.112_117del6insTG)

GO dztsIsd ¢
c.[76C>T; 83G>C]

64 yd Mind o dzts J
C.[7T6C>T];[87G>A]

Kadheagpa MonekKynsapHOW u

L OB tsdzj



1 Bd3d dz¢ dz@ls) eiziZ Is Oy d 2
1 58 odzdwdzde dzO ff J tco d yd

delF508i o ¥ f OH j dzd jJ W j dzd dzO dzO dzd da(
N44GTi L Odgy dizO@ OMYf Otc O d dzO dzO G«
W128Xi L Od3j dzO Istcd ff IsGH oEa2 dz0 fi
W128*

Kadheagpa MonekKynsapHOW u K,@'
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— Human Genome Mutation Database
(HGMD)

— Online Mendelian Inheritance in Man
(OMIM)

— Leiden Open Variation Database Public
Variants (LOVD)

— ClinVvar



Cnmnmckwunmn wnu arpe

— University of California Santa Cruz Genome
Browser (UCSC Genome Browser) —
arperartTop 6a3 agaHHBX C
BU3YyaNnbHbBM CAIHM € p he U

— CnuncboakKAaHHMBIKHET MYecCKMUX
BapuaHToqasr 0 T 0 B @enterHosl 1
Human and Clinical Genetics, Leiden
University Medical Center



UCSC Genome Browser
ehrt (p31.3) [T IL NI
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Scale 100 basesI I hg19
chri: | 68,896, 750| 68,896,800| 68,896,850| 68,896,900| 68,896,950|

Chromosome Bands Localized by FISH Mapping Clones

UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)

Simple Nucleotide Polymorphisms (dbSNP 142) Found in >= 1% of Samples
_|Common SNPs(142) | |

Sequences in Articles: PubmedCentral and Elsevier

Li2011
Lorenz2004
Guo2006 I 3
Eriksson1997
Klimanskaya2006
Ma1999
Ma1998 I
SNPs in Publications
ClinVar Variants, CNVs Excluded
T>A| G>T | TG | AsC
ca| G|
delG |
Leiden Open Variation Database Public Variants
OMIM Allelic Variant SNPs
180069.0007 VAL452GLY, rs62637004: RETINITIS PIGMENTOSA 20|
Human Gene Mutation Database Public Variants
RPE65:CM983765 | RPE65:CM983764 |

RPE65:CX057822 |
RPE65:HM060048 |
RPE65:CM003959 |
RPEE5:CM078254 |
RPE65:CM057743 |
RPES5:CM004656 |




Human Genome Mutation

Database (HGMD)

e TpebOyer

pemocbBO®BANT € N A

C

K OHT €K
B

CTaTblio
B

N
ayaerT

H a
Tauwu
0 3 H

y

I

mOM

CChbiNmK WU
M
e

™ O m
© %
o SNe)
LT
o u.bM
M_HM
© T o %
L MTM
@© S =
m xo ©
@) - <
o ® O~
= sob
= rs\©O
= @D
@) _H.Cm
O o m
&) OO@
© T =TI
© ©CsSO0
® C - X
S = SN eoNe
= = > X B
® O O I
- T KOO
> O =N el
=8 Hzrc



UCSC Genome Browser
ehrt (p31.3) [T IL NI

[

Scale 100 basesI I hg19
chri: | 68,896, 750| 68,896,800| 68,896,850| 68,896,900| 68,896,950|

Chromosome Bands Localized by FISH Mapping Clones

UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)

Simple Nucleotide Polymorphisms (dbSNP 142) Found in >= 1% of Samples
_|Common SNPs(142) | |

Sequences in Articles: PubmedCentral and Elsevier

Li2011
Lorenz2004
Guo2006 I 3
Eriksson1997
Klimanskaya2006
Ma1999
Ma1998 I
SNPs in Publications
ClinVar Variants, CNVs Excluded
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Leiden Open Variation Database Public Variants
OMIM Allelic Variant SNPs
180069.0007 VAL452GLY, rs62637004: RETINITIS PIGMENTOSA 20|
Human Gene Mutation Database Public Variants
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RPE65:HM060048 |
RPE65:CM003959 |
RPEE5:CM078254 |
RPE65:CM057743 |
RPES5:CM004656 |




Human Genome Mutation
Database (HGMD)

Human Gene Mutation Database Public Variants

Link to HGMD: RPEGS.CM983 764

ltem: RPEGS. CM983764

Position: chr1:658896843-68896843
Band: 1p31.3

Genomic Size: 1

View DNA for this feature (hg19/Human)

Annotated Gene: RPEGS
Accession of Variant: CM933764
Type of Variant: substitution



Human Genome Mutation
Database (HGMD)

Gene Symbol

RPEG3
(Alinses: available to

subscribers)

Missense/nonsense
Splicing
Begulatory

Small deletions
Small insertions
Small indels

Gross deletions

Chromosomal
location

1p31

Mutation type

Extended

Gene name cDNA sequence Mutation viewer

Betinal pigment epithelinm specific

cDNA

protein (65kD) NM_000329.2 Not BIOBASE

{Alinses: available to subscribers)

Numher of mutations

available Feature avalable to subacribers

Mutation data by type (register or log in)
Get mutations

Get mutations
No mutations

Get mutations
Get mutations
Get mutations

Get mutations



CM034833

CMO033490

CMOTE253

CMO83764

CMO04656

CMO57743

Human Genome Mutation

TAT-TGT

GGA-GTA

GTT=GCT

GTC-GGC

ACT-AAT

TGG-TGA

Tyr-Cys

Gly-Yal

Yal-Ala

Yal-Gly

Thr=-Asn

Trp=-Tern

436

443

458

BIOB4&SE

Feature avallable to subscribers

BIOBASE

Feature avallable to subscribers

BIOB&SE

Feature avallable to subscribers

BIOBASE

Feature avallable to subscribers

BIOBASE

Feature avallable to subscribers

BIOBASE

Feature avallable to subscribers

Leber
congenital
AMANT0EE

Leber
congenital
AMANTDES

Leber
congenital
AMANTDES

Betinitis
pigmentosa

Cone-rod
vatrophy,
early-onset,

SEVETE

Leber
congenital
AMANTDES

Database (HGMD)

Sitormz (2003)
Vision Fes 43
3087

Thompson (2000

Invest Ophthalmaol
Vis Sc1 41,4203

are

Stone (2007 Am J
Ophthalmeol 144,
191

Monmura (1998
Proc Natl Acad Sci
USA95 3088

Iy ey

Lorenz (2000}
vest Ophthalmaol
Vis 8ci 41,2733

Additional report available

to smbscrbers

Zemant (2003}
Invest Ophthalmol
Vis Bci 46, 3032
Additional report available

to subscribers

Mut. descr. ...



Online Mendelian Inheritance in Man

(OMIM)
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UCSC Genome Browser
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Scale 100 basesI I hg19
chri: | 68,896, 750| 68,896,800| 68,896,850| 68,896,900| 68,896,950|

Chromosome Bands Localized by FISH Mapping Clones

UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)

Simple Nucleotide Polymorphisms (dbSNP 142) Found in >= 1% of Samples
_|Common SNPs(142) | |

Sequences in Articles: PubmedCentral and Elsevier

Li2011
Lorenz2004
Guo2006 I 3
Eriksson1997
Klimanskaya2006
Ma1999
Ma1998 I
SNPs in Publications
ClinVar Variants, CNVs Excluded
T>A| G>T | TG | AsC
ca| G|
delG |
Leiden Open Variation Database Public Variants
OMIM Allelic Variant SNPs
180069.0007 VAL452GLY, rs62637004: RETINITIS PIGMENTOSA 20|
Human Gene Mutation Database Public Variants
RPE65:CM983765 | RPE65:CM983764 |

RPE65:CX057822 |
RPE65:HM060048 |
RPE65:CM003959 |
RPEE5:CM078254 |
RPE65:CM057743 |
RPES5:CM004656 |




Online Mendelian Inheritance in Man
(OMIM)

OMIM Allelic Variant SNPs (180069.0007)

OMIM Allelic Variant: 180069.0007 RETINITIS PIGMENTOSA 20
OMIM: 180069: Retinal pigment epithelium-specific protein, 65kD
Amino Acid Replacement: WVAL452GLY

dbSNP: rs62637004

Position: chr1:68896843-68806843
Band: 1p31.3
Genomic Size: 1




Online Mendelian Inheritance in Man
(OMIM)

0007 RETINITIS PIGMENTOSA 20
RPE6&S, VAL4R2GLY [dbSNP:rs62637004] [ClinVar]
See 180069.0006 and Morimura et al. (1998). I+

0008 RETINITIS PIGMENTOSA 20

LEBER CONGENITAL AMAUROSIS 2, INCLUDED

RPE65, ARG5I5TRP [dbSNP:rs121917745] [ClinVar]

In a 55-vear-old Japanese woman, the child of consanguineous parents,
who had been diagnosed with retinitis pigmentosa (RP20; 613794) at
the age of 40, Kondo et al. (2004) detected a homozyvgous 1543C-T
transition in the RPE65 gene that resulted in an arg515-to-trp (R515W)
amino acid substitution. She had observed the development of night
blindness in early childhood and had been free from visual disability
until 24 vears of age. Arg515 is located in a conserved RPE65-specific
region. Kondo et al. (2004) noted that this mutation had been found in

compound heterozyvgosity in Leber congenital amaurosis (LCAZ;

204100). [#



ClinVar

ClinVar Variants, CNVs Excluded (T>G)

ltem: T=G

Position: chr1:686896843-68896643
Band: 1p31.3

Genomic Size: 1

View DNA for this feature (hg19/Human)

Orignal name of item: NM_ 000329 2(RPEG5):c.1355T=0G (p.Val452Gly)
Type of Variant: single nucleotide variant

NCEBI Entrez Gene ID: 6121

NCEI| Entrez Gene Symbol: RPEGES

Clinical significance: Pathogenic

dbSNP ID: 62637004



Leiden Open Variation Database
Public Variants (LOVD)

e ba3za pgaHHBLX CcBOBGOAHDO
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The classifications used in this BRCA database are:
) 1 (not pathogenic or of no clinical significance);
T LRI 2 (likely not pathogenic or of little clinical significance);
Department of Pathology 3 (uncertain);
4 (likely pathogenic); and

BRCAT Database 5 (definitely pathogenic).
. B Mutation . Protein e Posterior

Location . Mucleotide Change Change Classification Probability Reference

Exon 2 Monsense c.8T=0G p.L3* 5 - Definitely =0.99 Keshavarzi (2012)
pathogenic Fam Cancer 11; 57

Exon 2 Insertion c.32 33insC 5 - Definitely =099 Szabo (1995) Hum
pathogenic Mal Genet 4; 1811

Exon 2 Monsense c.34C>T p.Q12" 5 - Definitely >(.99 Adern (2003)
pathogenic Cancer 97; 1

Exon 2 Indel c.38_39delATinsGGG 5 - Definitely >0.99 Lim (2009) J Cancer
pathogenic Res Clin Oncol 135;

1593

Exon 2 Missense  c.53T=C p.M18T 4 - Likely 0.9840 Easton DF et al.,

pathogenic Am J Hum Genet,

81: 873-883, 2007.
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Center for Human and Clinical
Genetics
Leiden University Medical Center
Genetic variation databases

http://www.humgen.nl/SNP_databases.htm|
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