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Next Generation
Sequencing: CES-WES-WGS

1. Kiitliphane hazirligi: DNA eldesi / adaptorlerin eklenmesi / parcalanmasi /
cogaltilmasi (amplifikasyon) ve problarin hedefe (ekzonlar, genom vs) baglanmasi

* Kalite kontrol

2. Sekanslama ile “FASTQ file”
* Makinenin okudugu ham harfler
* Genomun neresinden bilmiyoruz

3. Referans insan genomu ile dizileme (alignment): “BAM file”
* Hangi kromozomda, hangi pozisyonda
* Kac kez okunmus (covarage) ve glivenilir mi?

4. Referanstan farkh neler var: “VCF file”
* Variant calling: Varyant listesi;
Yeri, referans ve degisen baz, ht/hm, kalite, derinlik

DNA Extraction

Step 3

Sequencing

A

Align Reads
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Library Preparation

Step 4

FASTQ file containing Raw

Sequencing Data and Quality Scores

Identify
Variants
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>read 1
atgtgactagatatagatccc
gatagatagcgctatgagcg
atagcacagcgagggattta
gagcgagtaggagaagata
ggctaagcataaatgggggce
cttaa
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VCF Data’nin Bize Verdikleri

*  WGS ‘de yaklasik 3-5 milyon varyant

* WES ‘de yaklasik 30.000-50.000 varyant

*  Cogu SNP, az kismi kiiglik indel
*  Cogu intronik kenar, sinonim, klinik 6nemsiz/ benign varyantlar

 On filtreler ile say1 15.000-30.000’e diiser

* Quality, depth, artefakt temizligi, tekrar bolgeleri...

* Populasyon frekansi (MAF < %1 veya %0.1): 1000-3000’e duser

* Protein etkisi filtreleri ile 200-800’e duser

*  Oncelik missense, nonsense, fs, splice site olanlara
e Sinonimler, intronik derin bolgeler g¢ikarilir

* Fenotip ile hastanin klinigine uymayan genler filtrelenir; 20-100 varyanta iner
* Kalitim modeli; 10-50 araligina iner

* Gergek raporlanabilen aday varyantlar: literatlr + veri tabanlari + ACMG ile
degerlendirilir

* Real life: 0-3 varyant raporlanir



Genlerin isimlendirilmesi



Genlerin isimlendirilmesi

* Insan genleri buyik harf ve italik yazilir (RYR1) (Ryrl: Mouse)

A Genedatav Tools+ Downloads~ VGNC~ Contactus~ ore ~ Request symbol &

HGNC

HUGO Gene Nomenclature Committee

The resource for approved human gene nomenclature

Last updated: 2023-10-11

Guess the daily gene symbol with Genele

http://genenames.org



HGNC

A Genedata~ Tools~ Downloads~ VGNC~ Contactus~ More~ Request symbol &

Search results

Filter by type Items: 1to 1 of 1
Gene 1

RYR1: ryanodine receptor 1

Filter by gene entry status HGNC:10483 Gene with protein product Approved

Gene symbol: RYR1

Approved 1
Filter by gene locus type ltems: 1to 1 of 1
Protein-coding gene 1

Filter by symbol report tag

Stable symbol 1

HGNC C100RF33

[T T 5oN]

|20 items per page v #A Genedatav Tools»~ Downloads~ VGNC~ Contactus~ More~ Request symbol i

Search results

Gene ' PYROXD2: pyridine nucleotide-disulphide oxidoreductase domain 2

Filter by gene entry status HGNC:23517 Gene with protein product Approved

Previous gene symbol: C100rf33

-

Approved

Filter by gene locus type Items: 1to 1 of 1

Protein-ceding gene

Download all results
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| 20 items per page v




Referans genom nedir?



Referans genom

* Bir canli tlrinln dizilenmis ve biraraya getirilmis temsili DNA
dizisidir

e Butun okumalar referans bir genoma hizalanarak
gerceklestirilir.

(G

Global Alignment

referans: CAC GT G G C T
birey: CAC GTG G C T

substisyon silinme eklenme
(TNP/SNP) (indel)

insan referans genomu;
Wellcome Collection, Londra




“Genome Reference Consortium Human Reference 38”

The Genome Reference Consortium consists of:

. =l- wellcome
'.= .' nger Wellcome Sanger Institute
mn - institute
-
MCDONNELL

GENOME INSTITUTE  The McDonnell Genome Institute at Washington University

EMBL-EBI ::

The European Bicinformatics Institute

€ ) N C B[ The National Center for Biotechnology Information

-]
q
The Zebrafish Model Organism Database
@ Rat Genome Database

Release name
GRCh39
T2T-CHM13
GRCh38
GRCh37

NCBI Build 36.1
NCBI Build 35
NCBI Build 34

Date of release

@ 1¢

IZMIR BIOMEDICINE
AND GENOME CENTER

Equivalent UCSC version

Indefinitely postponed!®® -

January 2022
Dec 2013
Feb 2009
Mar 2006
May 2004

Jul 2003

hg38
hg19
hg18
hg17
hg16

https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000001405.26/



GRCh38 (hg38) vs GRCh37 (hgl9

* hgl9: tek tip hizalama

* hg38: alternatif sekanslar ve ucg uca birlestirmeler ve

mtDNA

e Koordinatlar farkl !!

Genome assembly GRCh37.p13

Download G2 datasets curl

A\ See latest version: GCF_000001405.40

NCBI RefSeq assembly GCF_000001405.25

Submitted GenBank assembly GCA_0000071405.14

Taxon Homo sapiens (human)
Synonym hg19

Assembly type haploid with alt loci

Submitter Genome Reference Consortium

Date Jun 28,2013

Actions

Genome assembly GRCh38.p14

NCBI RefSeq assembly
Submitted GenBank assembly
Taxon

Synonym

Assembly type

Submitter

Date

curl

GCF_000001405.40
GCA_000001405.29

Homo sapiens (human)

hg38

haploid with alt loci

Genome Reference Consortium

Feb 3,2022

reference

Information content
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hg38 veya hgl9




Raporlarda Varyant Nasil Ifade Edilir?




&

IZMIR BIOMEDICINE
AND GENOME CENTER

Varyantin Ifadesi

* Varyantlar DNA, RNA veya Protein duzeyinde olabilir Q¢
* Oncelikle DNA diizeyinde verilmel |

* ‘en bastaki kticik harf’ sekansin tipini gosterir;
* c. Kodlanan (coding) DNA DNA or RNA RNA »
. . [ Genomej—'[Transcriptome ]—‘[ Proteome ]—‘[ Mbolom]
* g.lineer genomik referans ;l;o 3 ;
* m. mitokondriyal DNA 4 L g ‘

n. Kodlanmayan (noncoding) DNA
* p. protein referans

. Coding genes Protein coding Enzymes
* . RNA referans (transkript) [J!.’.Zh‘:ﬂ“ﬂ'.fi?.’.,] [ Non coding RN } [i.'.’.‘:.‘!."::'. s
Chloroplast genes (tRNA, rRNA) Non structural proteins

https://varnomen.hgvs.org
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Bazi Biyolojik Veritabanlari

 Veri tabanlarinda bircok dizi birden fazla kez belirtilmis ve gosterilmistir.

» Sekans bilgileri icin gereksiz fazlaligi olan gosterimleri engellemek ve bu belirtimleri
duzenlemek icin NCBI, RefSeq ikincil alt veri tabanini olusturmustur.

 Genomik DNA, RNA ve protein dizi bilgileri icin, genis kapsamli, dizenlenmis ve gerekli
olan sekans bilgilerini tekrar dizenlemistir.

* Yani her bir DNA, RNA ve protein dizisi icin dogrulugu kanitlanmis ve kabul edilmis sekans
bilgilerini icerir.



RefSeq Erisim Numaralari

* RefSeq’de betimlenen diziye atanmis bir kimlik numarasidir

* Nile baslayan 2 harf, alt cizgi ve ardindan en az 6 rakamdan olusur

Biitiinsel genomik molekiilleri ifade eder (kromozomlar,
NC 123456 Genomik
- organel DNA’s1, plasmidler)
Analizi ve belirtimi tamamlanmamis genomik bélgeleri
NG 123456 Genomik
- ifade eder.
Genlerin transkrnpt iirtinlerini ifade etmektedir (haberci
RNA). Veri tabanlarinda bulunan, mRNA’lar, ashinda
NM 123456 mRNA
ilgili RNA’larin  ¢DNA’ya cevrilmis hallerini
belirtmektedir.
] Protein dizilerini ifade eder.
NP 123456 Protein

https://www.ncbi.nlm.nih.gov/refseq/



RefSeq Veritabaninda Neler Arastirabilirim?

https://www.ncbi.nlm.nih.gov/refseq/



Gen Yeri

Varyant

Zigozite

Siniflandirma

Hastalik
OMIM#, Kalitim

FHL1
NM_001159699.2

intron 5

EE  An official website of the United States government Here's how you know v

c.736+8_736+9delAA

Class 3

Hemizigot | Klinik Onemi

Bilinmeyen

FHL1 iliskili Hastalik
OMIM:300717 X'e Bagh
Resesif

National Library of Medicine

National Center for Biotechnology Information

RefSeq RefSeq v |INM_001159699.2

Using RefSeq
About RefSeq

Human Reference Genome

Prokaryotic RefSeq Genomes

FAQ
NCBI Handbook

Eactsheet

Announcements

September 11, 2023
RefSeq Release 220 is available for FTP

This release includes:

RefSeq: NCBI Reference Sequence Database

A comprehensive, integrated, non-redundant, well-annotated set of reference sequences including genomic,

transcript, and protein.

RefSeq Access

Human Genome Resources and Download

RefSeq FTP
RefSeq genomes FTP

New RefSeq genomic (last 30 days)

New RefSeq transcripts (last 30 days)

New RefSeq proteins (last 30 days)

Searching for RefSeq records (Queries)

Related Links

Assembly

Gene

RefSeq projects

Consensus CDS (CCDS)

RefSeq Functicnal Elements

RefSeqGene

Targeted L oci

Virus Variation

RefSeq Select

MANE

Feedback & Credits

Publications and Citing RefSeq

Contact RefSeq_Help Desk

https://www.ncbi.nlm.nih.gov/refseq/
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N||EP) National Library of Medicine

National Center for Biotechnology Information

Nucleotide |Nuc|eotide w ||

Advanced

GenBank - Send fo: =

Homo sapiens four and a half LIM domains 1 (FHL1), transcript variant 7, mRNA

NCBI Reference Sequence: NM_001159699.2
FASTA  Graphics

Go to: [v

LOCUS MNM_88115969% 2286 bp mRMNA linear PRI 26-JUN-2823
DEFINITION Homo sapiens four and a half LIM domains 1 (FHL1), transcript
variant 7, mRNA.
ACCESSION NM_ 881159659
KEYWORDS RefSeq; MANE Select.
SOURCE fiomoesepiens (human)
ORGANISM Homo sapiens
Eukarvota:-lictazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 2286)
AUTHORS van Essen MF, Peereboom ETM, Schlagwein N, wvan Gijlswijk-Janssen
D1, Melemans T, Joeloemsingh JV, wvan den Berg CW, Prins J, Clark
kgidt CQ, Trouw LA and van Kooten C.

anzyproduction and secretion of the complement regulator
factor H-like §rotein 1 (FHL-1) by human myeloid cells

JOURNAL  Immuncobiology 228 (3), 152364 (2823)

PUBMED 36881973

referential production and secretion of the complement

Gen adi
Fonksiyonu

Pubmed

yayinlarina erisim
linki

AND GENOME CENTER



L19%5) k
PUBMED 20301689 ORTGIN
1 agccttatca gctggggttg agggaagact ggtctaggtg ctgctcctga acttggtctc
COMMENT REVIEWED REFSEQ ThlS r*ecor‘d I'IES been CLJI"EItEd b_‘,’ NCBI Staff. TI'IE 61 tgagccatgg cttcccatag acactcaggt ccctccaget acaaggtggg caccatggeg
. 121 gagaagtttg actgccacta ctgcagggat cccttgcagg ggaagaagta tgtgcaaaag
F o

reference sequence was derived from DC373386.1, BCOBB36S.1 and 181 gatggccace sctgctgoct gasatmeitt gacaagtict stmccsacac clgtgtagas
Br‘]995585 . 1_ 241 tgccgcaage ccatcggtge ggactccaag gaggtgcact ataagaaccg cttctggeat
B . . . 301 gacacctgect tccgetgtge caagtgectt caccccttgg ccaatgagac ctttgtggec
This seguence is a reference standard in the RefSegGene project. 361 aaggacaaca agatcctgtg caacasgtac accactcggg aggactccce caagtgcaag
421 gggtgcttca aggccattgt ggcaggagat caasacgtgg agtacaaggg gaccgtctgg
481 cacaaagact gcttcacctg tagtaactgc aagcaagtca tcgggactgg asagcttctic
On Feb 291 2819 this sequence version I"EplEICF_"d NM_881159699.1. 541 cctasagege aggacttcta ctgcptpact tgccatgaga ccaagtitge casgeattec
601 gtgaagtgca acaaggccat cacatctgga ggaatcactt accaggatca gecctggeat
661 gcegattget ttgtgtgtgt tacctgctct aagaapgctpg ctgggeageg tttcaccget
. 721 gtggaggacc agtattactg cgtggattgc tacaagaact ttgtggeccaa gaagtgtgct
Summary: This gene encodes a member of the four-and-a-half-LIM-only 781 pgatgeangs accccatcac tgpatttpgt asagactcce gtatastpsc ctatgassga
pr‘otein 'Famlly Famlly member‘s contain tNO hlghly COﬂSEr‘VEd, 841 caatcctggc acgactactg cttccactge aaaasaatget ccgtgaatct ggecaacaag
901 cgctttgttt tccaccagga gcaagtgtat tgtcccgact gtgccaaaaa getgtaaact
tandemly arranged, zinc finger domains with four highly conserved 961 gacaggggct cctgtcctgt aasatggeat ttgaatctcg ttctttgtgt ccttacttte
. b . d . . . h . f . . 'F 1021 tgccctatac catcaatagg ggeagagtgg tccttccctt ctittaaagtt cteccttccgt
cysteines binding a zinc atom in each zinc finger. Expression o 1081 cttttctcce attttacagt attactcaaa taagggeace cagtgatcat attagcattt

1141 agcaaaaagc aaccctgcag caaagtgaat ttctgtccgg ctgcaattta aaaatgaaaa

these family members occurs in a cell- and tissue-specific mode and
1201 cttaggtaga ttgactcttc tgcatgtttc tcatagagca gasaagtgect aatcatttag

these proteins are involved in many cellular processes. Mutations 1261 ccacttagtg atgtasgcaa gaagcatagg agatasaacc cccactgaga tgectctcat
. . . . . . 1321 gcctcagetg ggacccaccg tgtagacaca cgacatgcaa gagttgeage ggetgeteca
in thlS gene haUE" b‘EEn -FOund in PEtlentS Wlth EmE")"Df“ElfUSS 1381 actcactgect caccctettc tgtgagcagg asaagaaccc tactgacatg catggtttaa

1441 cttcctcatc agaactctge ccttccttet gttcttttgt getttcaaat aactaacacg

muscular dystrophy. Multiple alternately spliced transcript

1501 aacttccaga aaattaacat ttgaacttag ctgtaattct aaactgacct ttcceccgtac

variants which encode different protein isoforms have been 1561 taacgtttgg tttcccogty tggeatgtit tctgagogtt cotactttas ageatggaac
. . 1621 atgcaggtga tttgggaagt gtagaasagac ctgagaaaac gagcctgttt cagaggaaca
dESCr':L bEd . [pr‘OVld Ed by RE'FSECl, Now 2@@9]- 1681 tcgtcacaac gaatacttct ggaagcttaa caamaactaac cctgctgtec tttttatigt

1741 ttttaattaa tatttttgtt tteattgata gcasaatagt ttatgggttt ggeaactigc
1801 atgaaaatat tttagccccc tcagatgttc ctgcagtget gaaattcatc ctacggaagt

Transcript Variant: This variant (7) differs in the 5' UTR, 3' UTR, 1861 aaccgcaaaa ctctagaggs ggagttgage aggcgccags getgtcatca acatggatat
1 . . © gy . 1921 gacatttcac aacagtgact agttgastcc cttgtaacgt agtagttgtc tgctecttigt
al'ld 3 codlng r‘eglon and lnltlatES tl"EnSlElthI'l at an alter‘nate 1981 ccatgtgtta atgaggactg caasagtccct tctgttgtga ttcctaggac ttttcctcaa

. = . 2041 gaggaaatct ggatttccac ctaccgctta cctgaaatge aggatcacct acttactgta
start COdonJ COmpar‘Ed to variant 1. The EHCOdEd ppOtEJ'n {:_'LSD'FDPITI 5} 2101 ttctacatta ttatatgaca tagtataatg agacaatatc aaasagtaaac atgtaatgac

has distinct N- and C-termini and is shorter than isoform 1. 2161 aatacatact aacattcttg taggagtget tagagaagct gatgcctcat ttctacattce
2221 tgtcattagc tattatcatc taacgtttca gtgtatcctt acagaaataa agcagcatat

2281 gaataa

Publication Note: This RefSeq record includes a subset of the

publications that are available for this gene. Please see the Gene
record to access additional publications.

* Fonksiyonu

##Evidence-Data-START## (Y iyi korunmus bélgeleri
Transcript exon combination :: SRR5189655.191858.1, BCO8B369.1

[ECO:0000332] * Domainleri
RNAseq introns :: single sample supports all introns fre e
SAMEA196529%, SAMEA1966682 ¢ ”I§k| II haSta Ilkla r
[ECO:0000345] * Transkriptin ozellikleri

* Gen niukleotid dizimi

##Evidence-Data-END##




FEATURES
source

Location/Qualifiers
1..2286

forganism="Homo sapiens'
/mol_type="mRNA"
/db_xref="taxon:9686"
Jchromosome="X"
/map="Xqg26.3"

1..2286

/gene="FHL1"
fgene_synonym="FCMSU; FHL-1; FHL1A; FHL1B; FLH1A; KYQOT;
RBMX1A; RB LIM; SLIM-1; SLIM1; SLIMMER; XMPMA"
M domains 1"

db_xref="GenelD:2273"
/db_xref="HGNC:HGNC:3782"
/db_xref="MIM:388163"

[/gene®

/gene_synonym="FCMSU; FHL-1; FHL1A; FHL1B; FLH1A; KYOT;
RBMX1A; RBMX1B; SLIM; SLIM-1; SLIM1; SLIMMER; XMPMA"
/inference="alignment:S5plign:2.1.8"

* GenelD
e  OMIM linkleri

M AN UNILIE WSUSILS U UG UTISU DLEIss YUVSTHITNGHIL CISIS 3 1HUW yUL RIUW ¥

National Center for Biotechnology Information

m National Library of Medicine

Gene Gene v ‘
Advanced
Full Report Send fo: =
FHL1 four and a half LIM domains 1 [ Homo sapiens (human) ] &, Download Datasets
Gene |D: 2273, updated on 10-Oct-2023
“! Summary 2|7

Official Symbol FHL1 provided by HGNC
Official Full Name four and a half LIM domains 1 provided by HGNC
Primary source HGNC:HGNC:3702
See related Ensembl ENSG00000022267 MIM:300163; AllianceGenome HGNC 3702
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazea; Chordata: Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo
Also known as KYOT, SLIM; FCMSU; FHL-1; FHL1A; FHL1B; FLH1A; SLIM1; XMPMA; RBMX1A; RBMX1B; SLIM-1; SLIMMER
Summary This gene encodes a member of the four-and-a-half-LIM-only protein family. Family members contain two highly conserved, tandemly arranged, zinc finger
domains with four highly conserved cysteines binding a zinc atom in each zinc finger. Expression of these family members occurs in a cell- and tissue-specific
mode and these proteins are involved in many cellular processes. Mutations in this gene have been found in patients with Emery-Dreifuss muscular dystrophy.
Multiple alternately spliced transcript variants which encode different protein isaforms have been described [provided by RefSeq, Nov 2009]
Expression Broad expression in heart (RPKM 286.6), fat (RPKM 281.6) and 18 other tissues See more
Orthologs mouse all

M= Trv tha new Gene tahle

https://www.ncbi.nlm.nih.gov/gene



GenelD Veritabaninda Neler Arastirabilirim?

https://www.ncbi.nlm.nih.gov/gene/



enelD
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m National Library of Medicine

National Center for Biotechnology Information

Gene

Full Report =

Gene v ‘

Advanced

Send fo: =

FHL1 four and a half LIM domains 1 [ Homo sapiens (human) ]

Gene |D: 2273, updated on 10-Oct-2023

* Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Also known as
Summary

Expression
Orthologs

=

FHL1 provided by HGNC

four and a half LIM domains 1 provided by HGNC

HGNCHGNC:3702

Ensembl ENSG00000022267 MIM:300163; AllianceGenome HGNC 3702

protein coding

REVIEWED

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata, Euteleostomi; Mammalia, Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo

KYOT, SLIM; FCMSU; FHL-1; FHL1A; FHL1B; FLH1A; SLIM1; XMPMA. RBMX1A; RBMX1B; SLIM-1; SLIMMER

This gene encodes a member of the four-and-a-half-LIM-only protein family. Family members contain two highly conserved, tandemly arranged, zinc finger
domains with four highly conserved cysteines binding a zinc atom in each zinc finger. Expression of these family members occurs in a cell- and tissue-specific
mode and these proteins are involved in many cellular processes. Mutations in this gene have been found in patients with Emery-Dreifuss muscular dystrophy.
Multiple alternately spliced transcript variants which encode different protein iscforms have been described.[provided by RefSeq, Nov 2009]

Broad expression in heart (RPKM 286.6), fat (RPKM 281.68) and 18 other tissues See more

mouse all

Trv tha naw (Gana tahla

https://www.ncbi.nlm.nih.gov/gene/

Gen isimleri
Fonksiyonu
Domainleri




“ Expression 2|2

[ HPA RNA-seq normal tissues M

RPKM

+ Project title: HPA RNA-seq normal tissues

» Description: RNA-seq was performed of tissue samplas from 95 human individuals representing 27 different tissues in order to determine tissue-specificity of all protein-coding genes
* BioProject: PRJEB4337

¢ Publication: PMID 24309898
« Analysis date: Wed Apr 4 07:08:55 2018

500

400

200

N
& 3 & D o > )

Samples

See details
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mRNA and Protein(s)

1. NM_001159699.2 — NP_001153171.1 four and a half LIM domains protein 1 isoform 5

See identical proteins and their annotated locations for NP_001153171.1

Status: REVIEWED

Description

Source sequence(s)
Consensus CDS
UniProtKB/TrEMBL
Related

Transcript Variant: This variant (7) differs in the 5' UTR, 3" UTR,, and 3' coding region and initiates translation at an alternate start codon, compared to variant 1.
The encoded protein (isoform 5) has distinct N- and C-termini and is shorter than isoform 1.

BC088369, BIM995535 _DC373386
CCDS55506.1

Q53FI7

ENSP00000359717.1, ENST00000370683.6

Conserved Domains (5) summary

cd09344  LIM1_FHL1; The first LIM domain of Four and a half LIM domains protein 1
Location:56 — 109

cd09348 LIM4_FHL1: The fourth LIM domain of Four and a half LIM domains protein 1 (FHL1)
Location:233 — 296

cd09424 LIMZ_FHL1; The second LIM domain of Four and a half LIM domains pratein 1 (FHL1)
Location:117 — 174

cd09429 LIM3_FHL1; The third LIM domain of Four and a half LIM domains protein 1 (FHL1)
Location:178 — 230

cl02475 LIM; LIM is a small protein-protein interaction domain, containing two zinc fingers
Location:21 — 49

Transkript
ozellikleri
Protein
dizeyinde
domainler ve
aminoasid
lokalizasyonlari

AND GENOME CENTER




Bazi Biyolojik Veritabanlari-2

» RefSeq’e benzer amaclarla Avrupa Biyoinformatik Enstitlisii; ENSEMBLE Genom
Veritabani Projesi verilerini belirli erisim numaralari ile sunmaktadir.

2> C (h ensembl.org/index.html
M Inbox (1,094) - ipek. Academic Phraseba... [ (1) English Languag.. |EJ Handle Synonyms A 28630 English sente.. @ Joumal of Child Ne

ENSG00000198745.17 Gen
ENST00000357033.8 ~ Transkript
ENSP00000354823.3  Protein o

AAAAAAA

©
nary heart di

[ I T s
G‘EN‘E_OO 1 > Allgenomes ~  Fayourite genomes 4
:F—_"_____"' — el . n e
GENE-002 >
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Ensembl Veritabaninda Neler Arastirabilirim?

https://www.ensembl.org/index.html/



BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

Tools BioMart > BLAST/BLAT * Variant Effect Predictor >
All tools Export custom datasets from Ensembl Search our genomes for your DNA or Analyse your own variants and predict the
with this data-mining tool protein sequence functional consequences of known and

unknown variants

Search
Human <for * Insan, fare,
FHL1 zebra baligi gibi
e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease d |ge r
organizmalar
All genomes Favourite genomes # dahil
| - Select a species - v - Human
' GRCh38 p14
Pig breeds Sill using GRCh37?
@ Pig reference genome and 12 additional breeds

Mouse
n GRCm39
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View full list of all species




BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

" Huzman (GRCh38.p14) ¥

Location: X:136,146,702-155,211,359 |[Eel W oK

il
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Transcript comparison
Gene alleles
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L Secondary Structure

- Comparative Genomics
Genomic alignments
Gene tree

Gene gain/loss tree
Orthologues
Paralogues

- Ontologies

GO: Cellular component
GO: Biological process
GO: Molecular function
Phenotypes

- Genelic Variation

Variant table

Variant image
Structural variants
Gene expression
Pathway

Molecular interactions
Regulation

External references
Supporting evidence

ID History
Gene history

£ Configure this page
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4 Export data

Description
Gene Synonyms

Location

About this gene

Transcripts

Summary @

Name
MANE
UniProtKB
RefSeq

CCDs
LRG
Ensembl version

Other assemblies

Gene type

Annotation method

Gene: FHL1 enscooooo022267

€l ~ Search all species...

four and a half LIM domains 1 [Source:HGNC Symbol, Acc:HGNC: 3702 &)
BAS535K18.1, FHL1B, FLH1A, KYO-T, MGC111107, SLIM1, XMPMA

Chromosome X 136,146 702-136,211,359 forward strand.
GRCh38:CM000685 2

This gene has 36 transcripts (splice variants), 277 orthologues, 20 paralogues and is associated with 12 phenotypes.

Show transcript table

FHL1 @ (HGNC Symbol)
This gene contains MANE Select ENST00000370683, ENSP000003597 17 and MANE Plus Clinical ENST00000394155, ENSP00000377710
This gene has proteins that correspond to the following UniProtKB identifiers: Q13642 &

This Ensembl/Gencode gene contains transcript(s) for which we have selected identical RefSeq transcript(s). If there are other RefSeq transcripts available they will be in the
External references table

This gene is a member of the Human CCDS set: CCDS14655.1&, CCDS55505.1¢, CCDS55506.16¢, CCDS55507. 16, CCDS76036. 18, CCDS83493 .1 &
LRG_739 provides a stable genomic reference framework for describing sequence variants for this gene
ENSGO00000022267.19

This gene maps to 135 228 861-135 293 518 in GRCh37 coordinates.
View this locus in the GRCh37 archive: ENSG00000022267 g7

Protein coding

Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.

Go to Region in Detail for more tracks and navigation options (e.g. zooming)
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MANE; Ensembl ve RefSeq veritabanlarini baglar
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€l ~ Search all species...

Location: X:136,146,702-136,211,359 el -z |

Gene-based displays
= Summary
Splice variants
Transcript comparison
— Gene alleles
- Sequence
L Secondary Structure
- Comparative Genomics
— Genomic alignments
— Gene free
— Gene gain/loss tree
— Orthologues
“ Paralogues
£l Ontologies
— GO: Cellular component
— GO: Biological process
~ GO: Molecular function
— Phenotypes
£l Genetic Variation
— Variant table
— Variant image
— Structural variants
— Gene expression
— Pathway
— Molecular interactions
— Regulation
— External references
— Supporting evidence
=l ID History
L Gene history

—

£¥ Configure this page

1N Custom fracks

th Export data

Gene: FHL1 enscooo00022267

Description
Gene Synonyms

Location

About this gene

Transcripts

Summary @

Name
MANE
UniProtKB
RefSeq

CCDs
LRG
Ensembl version

Other assemblies

Gene type

Annotation method

four and a half LIM domains 1 [Source:HGNC Symbol Acc:HGNC: 3702 &)
BA535K18.1, FHL1B, FLH1A, KYO-T, MGC111107, SLIM1, XMPMA

Chromosome X: 136,146,702-136,211,359 forward strand.
GRCh38:CM000685.2

This gene has 36 transcripts (splice variants), 277 orthologues, 20 paralogues and is associated with 12 phenotypes.

Show transcript table

FHL1& (HGNC Symbgl)
This gene containfUMANE Select ENST0000037068 ) ENSP00000359717 and MANE Plus Clinical ENST00000394155, ENSP00000377710
ollowing UniProtkKB identifiers: Q13642

This Ensembl/Gencode gene contains transcript(s) for which we have selected identical RefSeq transcript(s). If there are other RefSeq transcripts available they will be in the
External references table

This gene is a member of the Human CCDS set: CCDS14655 1&, CCDS55505 1@, CCDS55506 18, CCDS555007 1, CCDS76036 18, CCDS83493 1
LRG_739 provides a stable genomic reference framework for describing sequence variants for this gene
ENSGO00000022267 19

This gene maps to 135 228 861-135 293,518 in GRCh37 coordinates.
View this locus in the GRCh37 archive: ENSG00000022267 &

Protein coding

This gene has proteins tha

Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.

= Region in Detail for more tracks and navigation options (e.g. zooming)
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&)~ Search all species. .

Location: X:136,146,702-136,211,359

Transcript-based displays

|- Summary

= Sequence

— Exons

— cDNA

“ Protein

- Protein Information

 Protein summary

- Domains & features

— Variants

— PDB 3D protein model

— AlphaFold predicted model

- Genetic Variation

+ Variant table

— Variant image

 Haplotypes

i~ Population comparison

— Comparison image

-I- External References
General identifiers
Oligo probes

- Supporting evidence

= ID History
Transcript history
Protein history

[1]

[1]

'

£* Configure this page

1M Custom tracks

4 Export data
=5 Share this page

R+ Bookmark this page

Gene: FHL1

Transcript: FHL1-203

Transcript: ENST00000370683.6 FHL1-203

Description
Gene Synonyms
Location

(Gene |

Summary(?

E Export image |

four and a half LIM domains 1 [Source:HGNC Symbol;Acc:HGNC: 3702 7]
BA535K18.1, FHL1B, FLH1A, KYO-T, MGC111107, SLIM1, XMPMA
Chromosome X 136,197 047-136 211 354 forward strand

his transcript has 6 exons, is annotated with 36 domains and features, is associated with 3248 variant alleles and maps to 704 oligo probes.

his transcript is a product of gene ENSG00000022267 19 Show transcript table

]__7 .

FHL1-203 - ENSTO0000370683 >
protein coding

14.31 kb Forward strand  _gum

Statistics

MANE

Uniprot

CCDsS

Transcript Support Level (TSL)
Version

Type

Annotation Method

GENCODE basic gene

Exons: 6, Coding exons: 6, Transcript length: 2 286 bps, Tra
This MANE Select transcript contains ENSP00000359717 andNgatches to NM_001159699 .2 & an
This transcript corresponds to the following Uniprot identifiers: Q13642 g

This transcript is a member of the Human CCDS set: CCDS55506 &

0011531711’

TSLA
ENST00000370683.6
Protein coding
Transcript where the Ensembl genebuild transcript and the Havana manual annotation have the same sequence, for every base pair. See article.

This transcript is a member of the Gencode basic gene set
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. . UBA2 chr19:34959996 Missense Variant
* dbSNP: Single Nucleotide Database (ENST00000246548.4 | (Exon 17) (p.S598L)
: . ) Fi725C-T
* rsile baslayan SNP erisim numarasidir ] | rs536680033

dbSNP

Display Settings: ~ Summary

(J 5536680033 [Homo sapiens]

m National Library of Medicine

National Center for Biotechnology Information ° h g 1 9 ve h g3 8

1.

Variant type:
Alleles:
Chromosome:

Canonical SPDI:

Gene:

Functional Consequence
Validated:

MAF:

SNP v | rs536680033

koordinatlari

Create alert Advanced

e Varyant ozellikleri

Send to: -

e Minor allel sikligi

SNV

C>=T  [Show Flanks]
19:34469091 (GRCh38)
19:34959996 (GRCh37)
NC_000019 10-:34469090-C:T
UBAZ (Varview)
coding_sequence_variant,genic_downstream_transcript_variant missense_variant
by frequency,by alfa by cluster
T=0.000045/2 (ALEA)
T=0.00003/8 (TOPMED)
T=0.000036/5 (GnomAD)

more https://www.ncbi.nlm.nih.gov/snp
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Varyantin Patojenik Oldugunu Nasil Anlariz?
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Standards and Guidelines for the Interpretation of Sequence
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College of Medical Genetics and Genomics and the Association
for Molecular Pathology
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Knight Diagnostic Laboratories; Department of Molecular and Medical Genetics; Oregon Health &
Science University, Portland, OR, USA

Nazneen Aziz [CAP],

College of American Pathologists, Chicago, IL, USA

Sherri Bale [ACMG],

GeneDx, Gaithersburg, MD, USA

David Bick [ACMG],

Section of Genetics, Department of Pediatrics, Medical College of Wisconsin, 8701 Watertown
Plank Road, Milwaukee, WI, USA

Soma Das [ACMG],
Department of Human Genetics, Clinical Molecular Genetics Laboratory, The University of
Chicago, Chicago, USA

Julie Gastier-Foster [AMP],
Nationwide Children's Hospital, Cytogenetics/Molecular Genetics Laboratory; Ohio State

I Inivarcity Callana Af Madirina Nanartmante Af Dathnlnme and Dadiatrice Callimboe OH 1IQA

Masson et al. Human Genomics (2022) 16:31

hitps://doi.org/10.1186/540246-022-00407-x H U ma n Ge nom icS

RESEARCH Open Access

®
Expanding ACMG variant classification ey
guidelines into a general framework

Emmanuelle Masson'2!, Wen-Bin Zou**!, Emmanuelle Génin', David N. Coopers, Gerald Le Gac'?,
Yann Fichou', Na Pu'® Vinciane Rebours’, Claude Férec', Zhuan Liao™* and Jian-Min Chen'”

Abstract

Background: The American College of Medical Genetics and Genomics (ACMG)-recommended five variant classifica-
tion categories (pathogenic, likely pathogenic, uncertain significance, likely benign, and benign) have been widely
used in medical genetics. However, these guidelines are fundamentally constrained in practice owing to their focus
upon Mendelian disease genes and their dichotomous classification of variants as being either causal or not. Herein,
we attempt to expand the ACMG guidelines into a general variant classification framework that takes into account
not only the continuum of clinical phenotypes, but also the continuum of the variants' genetic effects, and the differ-
ent pathological roles of the implicated genes.

Main body: As a disease model, we employed chronic pancreatitis (CF), which manifests clinically as a spectrum
from monogenic to multifactorial. Bearing in mind that any general conceptual proposal should be based upon
sound data, we focused our analysis on the four most extensively studied CP genes, PRSS1, CFTR, SPINKT and CTRC

. Based upon several cross-gene and cross-variant comparisons, we first assigned the different genes to two distinct
categories in terms of disease causation: CP-causing (PRSST and SPINKT) and CP-predisposing (CFTR and CTRC). We
then employed two new classificatory categories, “predisposing” and “likely predisposing’, to replace ACMG's “patho-
genic”and"likely pathogenic” categaries in the context of CP-predisposing genes, thereby classifying all pathologi-
cally relevant variants in these genes as“predisposing”. In the case of CP-causing genes, the twao new classificatory
categories served to extend the five ACMG categories whilst two thresholds (allele frequency and functional) were
introduced to discriminate “pathogenic”from “predisposing” variants.

Conclusion: Employing CP as a disease model, we expand ACMG guidelines into a five-category classification sys-
tem (predisposing, likely predisposing, uncertain significance, likely benign, and benign) and a seven-category classi-
fication system (pathogenic, likely pathogenic, predispasing, likely predisposing, uncertain significance, likely benign,
and benign) in the context of disease-predisposing and disease-causing genes, respectively. Taken together, the two
systems constitute a general variant classification framework that, in principle, should span the entire spectrum of
wvariants in any disease-related gene. The maximal compliance of our five-category and seven-category classification
systems with the ACMG guidelines ought to facilitate their practical application.
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Pathogenic
1 1 Very Strong (PVS1) AND

a. =1 Strong (PS1-PS4) OR
b. =2 Moderate (PM1-PM6) OR
c. 1 Moderate (PM1-PM®6) and 1 Supporting (PP1-PP5) OR
d. =2 Supporting (PP1-PP5)
2 =2 Strong (PS1-PS4) OR
3 1 Strong (PS1-PS4) AND
a. =3 Moderate (PM1-PMG6) OR
b. 2 Moderate (PM1-PM6) AND =2 Supporting (PP1-PP5) OR
c. 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Likely Pathogenic

1 1 Very Strong (PVS1) AND 1 Moderate (PM1-PM6) OR

2 1 Strong (PS1-PS4) AND 1-2 Moderate (PM1-PM6) OR

3 1 Strong (PS1-PS4) AND =2 Supporting (PP1-PP5) OR

4 =3 Moderate (PM1-PM6) OR

5 2 Moderate (PM1-PM6) AND >2 Supporting (PP1-PP5) OR

6 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)
Benign

1 1 Stand-Alone (BA1) OR
2 =2 Strong (BS1-BS4)

Likely Benign
1 1 Strong (BS1-BS4) and 1 Supporting (BP1-BP7) OR
2 =2 Supporting (BP1-BP7)
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* Benign veya patojenik skorlara gore kolay siniflama

Segilen Kanit Kodlar: Sonug: © Aile Segregasyonunu Diizenle (PP1):

PS4.PME Muhtemelen Patojenik [ Destekleyen (Ontanimli)  ~

9[ Hepsi ][ Cok Kuvvetli Patojenik ][ Kuvvetli Patojenik M Orta Patojenik ] Destekleyen Patojenik ][ Tek Basina Benin M Kuvvetli Benin ][ Destekleyen Benin

{ Arayin... ]

PP1

Ailedeki diger hasta bireylerin varyasyonu
tagimasi

Varyantin hasta kisilerde goriime sikhigi saghkh Benin varyasyonlarin gériimedigi mutasyon Disk alel frekansi (Exome Sequencing Project,
kisilere gbre cok daha fazla yogun bélgelerde yer almasi 1000 Genomes Project, ya da Exome
Aggregation Consortium)

Patojenik baska bir varyantla trans halinde Varyant sonucu protein uzunlugunun degisimi Daha énce patojenik oldudu belirlenen bir De Novo varyasyon (ebeveyn bilgisi olmadan)
bulunmasi (¢ekinik hastaliklar igin) missense varyasyonun oldugu amino asitte olan
novel bir missense varyant

https://seq.genomize.com/pathogenicity_calculator/
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Bulgular Motor gerilik
Progresif slrec
Prx ve distal gli¢stizliik (AE)
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Kalitim paterni X-e bagli? De novo?

(olast)

Testler NM panel, WES

Sonug PLP1 c.636 G>A p.Trp212Ter

(PM2, PVS1)
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* GnomAD veritabaninda kullanmak icin kromozom koordinatlari
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@4 varsome  PLP1c.636G>A Search Editions~ About~ Community News~ Demo Sign in

chrX-103788450-G-A (PLP1:p.W212")

e
General Information SNV Germline Classification Frequencies Conservation Scores Structural Variants =
PLP1(ENSTO00000621218.5):¢c.636G>A Likely Pathogenic exomes: not found phyloP100: 9.494 e
(p.Trp212Ter) 9points — 9P - 0B genomes: (cov: 24.2) /
Genes Transcripts In-Silico Predictors Beacon Network
PLP1 [ (+2more) ENST00000621218.5 - nonsense 3 |
MANE Select
Community Contributions Region Browser &
Publications [ Expression Data
Variant: 0 Top: brain_spinal_cord_cervical_c_1
Gene: 1788 Tissues: 54
Variant € Explain
Chromosome Position REF Sequence @ ALT Sequence @ Variant type @ Cytoband @ HGVS Gene symbols @
chrx 103788450 G A SNV Xg22.2 PLP1(ENST00000621218.5):c.636G>A PLP1
[Z UCSC genome browser @ (p-Trp212Ter) ENSG00000288597
B RABSB

This variant has been viewed 6 times on VarSome.

https://varsome.com/



Genom Toplama Veritabani (Genome Aggregation Database)

gnomaA
N Y

Genome Aggregation Database

gnomAD v3.1.2 ~ | X-103788450-G-A

e Find co-occurrence of two variants

e Download gnomAD data

e Read gnomAD publications

Please note that gnomAD v2.1.1 and v3.1.2 have substantially different but overlapping sample
compositions and are on different genome builds. For more information, see "Should | switch to the

latest version of gnomAD?"

Examples

Gene: PCSK9

Transcript: ENST00000302118

gnomAD v3.1.2 variant: 1-55051215-G-GA
gnomAD v3 mitochondrial variant: M-8602-T-C
gnomAD v3 short tandem repeat locus: DMD

https://gnomad.broadinstitute.org/



 GnomAD’de bu varyant bulunamadi
* Normal popilasyonda karsilasilan bir varyant olmadigi icin PM2

gnomAD browser gnomAD v3.1.2 v Search About Team Policies Publications Blog Changelog Downloads C
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* Hastamizdaki c.636 pozisyonunun yakin
cevresinde de bildirilen bir varyant yok

View surrounding region

gnomAD variants

gnomAD v3.1.2
variants (14) < oL .' 0 o 0 < o C 0 C
Viewing in table ° eoe of ) 0 0 0 ® 0 °

I103.?88.354 103.?‘?8.372 103.?%8.391 103.7;&8.410 103.7?8.428 103.7?8.447 103.7'&.38.466 1037?8.484 1037‘?8.503 103‘7‘?8.522 103.788.54q

( . : i i
|\ ploF only Missense / Inframe indel  only . Synonymous  only Other only ] e E:Esfes Isnh(l:l\;?s Eil:[_;g:?:Ziréahnbtig\gvariants

Search variant table

[ Export variants to CSV J [ Configure table J

Variant ID ~ Source Gene HGVS Conseguence  VEP Annotation c“l;:tfon Flags Allele Count N‘:I,I,fll;, F,ﬂ{'}
X-103788375-G-T PLP1 c.623-62G>T @ intron 1 111993 8.
X-103788383-G-A PLP1 c.623-54G>A @ intron 1 111901 8
X-103788385-G-A PLP1 c.623-52G>A @ intron 1 111794 8.
X-103788387-C-T PLP1 c.623-50C>T @ intron 1 111858 8.
X-103788390-C-T PLP1 c.623-47C>T @ intron 1 111792 8
X-103788391-G-A PLP1 c.623-46G>A @ intron 17 111837 1.
X-103788396-TC-T PLP1 €.623-39del ® intron 5 111952 4.
X-103788410-C-T PLP1 €.623-27C>T ® intron 2 111560 1.
X-103788424-G-T PLP1 c.623-13G>T @ intron 3 111765 2.
X-103788451-A-T PLP1 p.Asn213Tyr © missense 1 111586 8.
X-103788480-C-T PLP1 p.Ser2225er @ synonymous Benign 2 111882 1.
X-103788518-G-T PLP1 c.696+8G>T @ splice region Conflicting interpret... 1 111548 8.
X-103788531-A-G PLP1 c.696+21A>0G @ intron 4 111938 3.
X-103788537-C-T PLP1 c.696+27C>T @ intron 1 112110 8.



“Franklin Genoox'da” Populasyon Verileri

Franklin Q SEARCH [2) KNOWLEDGE BASE () MY CASES Learn More ~
by genoox

The Future of Genomic Medicine

Examples: ( SNP )

REFERENCE TYPE
PLP1 c.636G>A - hg38 ~ Germline v e

Add your What is the variant zygosity?
case details Homozygote Heterozygote Unknown

1/7 questions Skip question
-

https://franklin.genoox.com/



Franklin PLP1:c.636G>A

by genoox chrX-103788450 G>A | pTrp212Ter | NM_000533.5 | UCSC (2, gnomAD (2

& Franklin ACMG Classification ollo Variant Assessment Publications M Gene Assessment ® Associated Cc >

b
[=]

Suggested classification

UNMET: P51 PM4 PM5 BP1 BP3 BP7 See Details

Population Data

Pathogenic Moderate:

Extremely low frequency in gnomAD population databases Close Details

ul
Moderate . . C G nomAD
Edit Allele frequency is extremely low in all databases.
- 0, M

Recommended _PM2 frequency threshold for gene: 0.05% ve rlta ba nina
Allele frequencies are:
o gnomAD maximal non founder subpopulations frequency: 0.0% gore
o gnomAD maximal founder subpopulations frequency: 0.0% popu |asy0nda
® Note: recommended PM2 frequency threshold for gene: 0.05% bu va rya nt

Most frequent known pathogenic variants in gene are:

bulunmuyor
(%0.0)

chrX:103785752:G=>T, frequency: 0.0%

chrX:103787904:T>C, frequency: 0

U0

chrX:103790553:C=A, frequency:

® Note: founder populations in gnomAD including Ashkenazi Jewish and Finnish were assigned a higher

threshold with at least 1%



Population Frequencies

Threshold (i
0.05%

BS1

N/A N/A N/A N/A N/A N/A N/A
o @ o @ o o @ N/A
gnomAD (Max) gnomAD TOPMed Bravo 4.7KJPN GenomeAsia GME Variome Iranome T T
(Aggregated) of Homozygote
N/A Alleles of N/A
N/A 4.7KIPN N/A homozygote
No Observation for this variant in 4.7KJPN N/A Individuals
* Turkish variome dahil farkl G Ac N/A Alleles of N/A
i N/A enomeAsia N/A homozygote
verita banlarl hakklnda da No Observation for this variant in GenomeAsia N/A Individuals
bilgiye ulasilabilir
. N/A Alleles of N/A
N/A Mexican DB N/A homozygote
No Observation for this variant in Mexican DB N/A Individuals
. N/A Alleles of N/A
N/A India DB N/A homozygote
No Observation for this variant in India DB N/A Individuals

N A N/A homozygote
No Observation for this variant in Turkish Variome N/A Individuals

Minimize
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ﬂ delayed gross motor milestones E muscle weakness G intellectual disability

Ornek: 0
00000
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AND GENOME CENTER

Age
Subtext Line 3
Subtext Line 4
Subtext Line 5

Fenotip Mitokondriyal -
Age:
Bulgular Infantil muskuler hipotoni St
Motor gerilik ,Dil alaninda gerilik
SNiK, ID o
AE/UE proksimal gicsiizliik bt re s

Subtext Line 5

Hareket bozukluklar

CK 10000 U/L

EMG miyopatik

Kas bx: Mitokondriyal miyopati

Cinsiyet, yas K, 4 yas https://www.ncbi.nlm.nih.gov/clinvar
Kalitim paterni OR? Maternal? https://www.deciphergenomics.org/
(olas) https://lovd.nl
Testler NM panel, WES
Pubmed
Sonug MICU1 homozigot c.553 C>T, p.Arg185*
(rs755651388)

https://franklin.genoox.com/
https://varsome.com/



https://www.ncbi.nlm.nih.gov/clinvar
https://www.deciphergenomics.org/
https://franklin.genoox.com/
https://varsome.com/
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Help

o Announcing changes to support somatic variant classifications

We anticipate changes to the ClinVar XML files and our submission spreadsheet templates in the fall of 2023 to improve support for classifications of somatic variants in
ClinVar. To help our users and submitters prepare for this change, we are providing a preview of submission spreadsheet templates, updated XSDs, sample XMLs, and
supporting documentation on GitHub. Please share this information with your colleagues, including your bioinformatics team!

ACTGATGGTATGGGGCCAAGAGATATATCT - elinVar
CAGGTACGGCTGTCATCACTTAGACCTCAC

CAGGGCTGGGCATAAAAGTCAGGGCAGAGC

ClinVar aggregates information about genomic variation and its relationship to human health.

CCATGGTGCATCTGACTCCTGAGGAGAAGT
GCAGGTTGGTATCAAGGTTACAAGACAGGT
GGCACTGACTCTCTCTGCCTATTGGTCTAT

Using ClinVar Tools Related Sites

About ClinVar ACMG Recommendations for Reporting_of Secondary Findings ClinGen




vallativii

Location

(J NM_001195518.2(MICU1).c.603T=C (p. MICU1
145. Cys201=)

GRCh37: Chr10:74267962

GRCh38: Chr10:72508204

(J NM_001195518.2(MICU1).c.598G>T (p.
146. Glu200Ter)

GRCh3Z :
38: Chr10:72508209

MICU1

NM_001195518 2(MICU1).c 577A>G (p.
. Ser193Gly)

GRCh37: Chr10:74267988

GRCh38: Chr10:72508230

O NM_001195518 2(MICU1).c 549G=A (p.
148. GIn183=)

GRCh37 Chr10 74268016
GRCh38: Chr10:72508258

1195518 2(MICU1).c.547C=,
149 GIn183GIu)
GRCh37: Chr10:74268018
GRCh38: Chr10:72508260

[ NM_001195518 2(MICU1).c 547C=>T (p. MICUA1
150. GIn183Ter)

GRCh37: Chr10:74268018

GRCh38: Chr10:72508260

(J NM_001195518.2(MICU1).c.538-3T=C
151, GRCh37: Chr10:74268030
GRCh38: Chr10:72508272

MICU1

(J NM_001195518.2(MICU1).c.538-4A>GC MICU1
152. GRCh37: Chr10:74268031
GRCh38: Chr10:72508273

Gene(s)

Protein change

E200%, E202*, E206*

51936, 51986, 51956

Q183E, Q185E, Q189E

Q185*%, Q183*, Q189"

Condition(s)

not provided

not provided

not provided

not provided

not provided

Proximal myopathy with
extrapyramidal signs, not

provided, Abnormality of the

nervous system

not provided

Proximal myopathy with
extrapyramidal signs, not
provided

Llnical signiticance
(Last reviewed)

Likely benign
(Jul 5, 2022}

Pathogenic
(Oct 17, 2022)

Uncertain significance
{Jun 27, 2022)

Likely benign
{Jul 16, 2022)

Uncertain significance
(Apr 6, 2022)

Pathogenic
(Oct 31, 2022)

Uncertain significance
(Mar 1, 2022)

Benign
(Mov 4, 2022)

Review status

criteria provided,

criteria provided,

criteria provided,

criteria provided,

criteria provided,

criteria provided,

conflicts

criteria provided,

criteria provided,

conflicts

2’2 N4 pa'

single submitter

single submitter

single submitter

single submitter

single submitter

multiple submitters,

single submitter

multiple submitters,
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Location
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MICU1
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150. GIn183Ter)

GRCh37: Chr10:74268018

GRCh38: Chr10:72508260

(J NM_001195518.2(MICU1).c.538 3T=C MICU1
151, GRCh37: Chr10:74268030
GRCh38: Chr10:72508272

(J NM_001195518.2(MICU1).c.538-4A>GC MICU1
152. GRCh37: Chr10:74268031
GRCh38: Chr10:72508273

Protein change

E200%, E202*, E206*

51936, 5199G, 5195

Q183E, Q185E, Q189E

Q185*%, Q183*, Q189"

Condition(s)

not provided

not provided

not provided

Proximal myopathy with
extrapyramidal signs, not
provided, Abnormality of the
nervous system

not provided

Proximal myopathy with
extrapyramidal signs, not
provided

Llnical signiticance
(Last reviewed)

Likely benign
(Jul 5, 2022}

Likely benign
{Jul 16, 2022)

Uncertain significance
(Apr 6, 2022)

Pathogenic
(Oct 31, 2022)

Uncertain significance
(Mar 1, 2022)

Benign
(Mov 4, 2022)

TN N

Review status

criteria provided,

criteria provided,

criteria provided,

criteria provided,

conflicts

criteria provided,

criteria provided,

conflicts

provided,

provided,

single submitter

single submitter

single submitter

single submitter

single submitter

multiple submitters,

single submitter

multiple submitters,
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REFERENCE TYPE
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Add your What is the variant zygosity?
case details Homozygote Heterozygote Unknown

1/7 questions Skip question
-




MICU1:c.553C>T

chr10-72508254 G>A | p.Arg185Ter | NM_001195518.2 | dbSNP, rs755651388 | UCSC (2, gnomAD (2

@ Franklin ACMG Classification oﬂu Variant Assessment Publications \"/,f Gene Assessment @ Associated Cc >

ey

Suggested Classification
* Franklin Genoox’da stop
T T — e T kOd on OlU §turan unu”
N varyant” oldugu
EVIDENCE bilgisine ulasiyoruz ve
Aggregated from public databases using ACMG Guidelines PVS1 SkO runu a I lyor

Effect on Protein

W PVS1 Pathogenic Very Strong:

il
Wery Strong
Edit

UNMET: PS1 PM4 PM5 BP1 BP3 BP7

[ g PO [P JRRPU W R,

* Ayrica ClinVar’da da bu gen ile
ilgili 28 tane daha patojenik null
varyant bildirildigini 6greniyoruz
ve bunlarin 4’G bizim
varyantimizin oldugu exonda

ks

Learn More
GID -

Null variant in a gene where loss of function is a known mechanism of disease See Details

Pathogenic Very Strong:
Null variant in a gene where loss of function is a known mechanism of disease Close Details

o Mull variant (stop gain):

o Loss of function is a known mechanism of disease:
28 pathogenic null variants were reported in ClinVar for this gene (chr1(:72508260:G=A:HG38,
chrl10:72508209:C>A:HG38, chr10:72508167:TTG>T:HG38, chr10:72508153:A>C:HG38...), across
9 different exons, of which 4 variants in this exon (6)
gnomAD observed/expected score 1.291
Coding strand: reverse strand

o Predicted to undergo NMD, not located in last exon or last 50bp of preliminary exon.

Coding exon number 5 out of 11 coding exons (6 out of total exons)



MICU1: LP varyant

Population Data

w/PM2 Pathogenic Moderate:

Extremely low frequency in gnomAD population databases Close Details
II

Moderate X )
Edit Allele frequency is extremely low in all databases.

Recommended PM2 frequency threshold for gene: 0.05%
Allele frequencies are:

o gnomAD maximal non founder subpopulations frequency: 0.009%

o gnomAD maximal founder subpopulations frequency: 0.0%

@ Note: recommended PM2 frequency threshold for gene: 0.05%
Most frequent known pathogenic variants in gene are:
chrl10:72408038:C=>G, frequency: 0.021%
chr10:72551178:C=>T, frequency: 0.017%
chr10:72566753:GC>G, frequency: 0.012%

® Note: founder populations in gnomAD including Ashkenazi Jewish and Finnish were assigned a higher
threshold with at least 1%

* Franklin Genoox’da gnomAD’de
populasyon sikhiginin ¢cok dusik
oldugunu goriyoruz ve PVS1’e ek
olarak PM2 skorunu aliyor

80 ixmit IZMIR BIOMEDICINE
AND GENOME CENTER

Pathogenic
1 1 Very Strong (PVS1) AND

a. =1 Strong (PS1-PS4) OR
b. =2 Moderate (PM1-PM6) OR
c. 1 Moderate (PM1-PM6) and 1 Supporting (PP1-PP5) OR
d. =2 Supporting (PP1-PP5)
2 =2 Strong (PS1-PS4) OR
3 1 Strong (PS1-PS4) AND
a. =3 Moderate (PM1-PM6) OR
b. 2 Moderate (PM1-PM6) AND =2 Supporting (PP1-PP5) OR
c¢. 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Likely Pathogenic
1€ Very Strong (PVS1) AND 1 Moderate (PM1-PM6) QR

2 1 Strong (PS1-PS4) AND 1-2 Moderate (PM1-PM6) OR

3 1 Strong (PS1-PS4) AND 22 Supporting (PP1-PP5) OR

4 =3 Moderate (PM1-PM6) OR

5 2 Moderate (PM1-PM6) AND =2 Supporting (PP1-PP5) OR
6 1 Moderate (PM1-PM6) AND >4 Supporting (PP1-PP5)

Benign
1 1 Stand-Alone (BA1) OR
2 =2 Strong (BS1-Bs4)

Likely Benign
1 1 Strong (BS1-BS4) and 1 Supporting (BP1-BP7) OR

2 =2 Supporting (BP1-BP7)
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Decipher’de Neler Arastirabilirim?

NM_001195518.2:0.553C>T ~ Q

e.g. EP300, Hypertrichosis, splice_donor_variant, more_.  Clear filters

Search examples Close | Clear filters [

You can use any of the following to search for patients and variants deposited into DECIPHER. BT SR TEES

» Hypertrichosis — by phenotype Searches for small DNA sequence and protein variants will take you to a dedicated page for that change
+ hp:0001831 — by HPO Identifier. Prefix the HPO ID you wish to search with hp: (whether or not a DECIPHER variant exists). These searches cannot be combined with other terms.

» 6:157099063-157531913 — by position in GRCh38

5 gn’;h.??:ﬁ:15?099063—15?531913 — b‘y’ position in GRCh37 « X:77652333 CTCT>C — DNA sequence variant by GRCh38 location (1—based)

- 17p11.2 — by band (band will be converted to position) « 22:41177728:AC: — DNA sequence variant by SPDI (0-based; use three colons)
« EP300 — by gene « chrX:g.7257548_7257549insA — DNA sequence variant by HGVSg

« Benign — by pathogenicity + EP300:¢.35C>T — coding sequence variant by HGVSc and HGNC gene symbol
- Biparental _ by inheritance + NM_001273.5:¢c.1933C>T — coding sequence variant by HGVSc and RefSeq transcript

. splice_donor_variant _ by consequence + PACS1:p.R203W — protein variant by HGVSp and HGNC gene symbol

« 255882 — by DECIPHER patient ID + NM_017617.5:p.Cys283Ter — protein variant by HGVSp (trigraphs) and RefSeq transcript

« dendritic spines — plain text search in syndrome names, descriptions, efc.

Note that Ensembl stable 1Ds (ENSG, ENST, ENSP) are also accepted in place of other identifiers.
You can combine multiple terms (except variant searches), by separating them with a comma and a space, for example:

« 17p11.2, Dyscalculia — Combine band and phenotype
« Arachnodactyly, High palate — Search for patients with more than one phenotype

https://www.deciphergenomics.orq/



https://www.deciphergenomics.org/

f\ DECIPHER About Browse ~ DDD (UK) Search DECIPHER (2] Q Help Join Login =)
/ GRCh38

2508254 G > A

ENST00000361114 p.A)185Ter
NOWeealical open-access P HER patient variants

Mot in DDD research variants dataset
Mot in ClinVar
gnomAD - Genome MAF: 3.95 x 102

Gene Browser Protein Annotation Matching patient variants m Matching DDD research variants n

Protein / Genomic

MICU1 10:72367340-72626131

Gene/disease association Predictive scores Search databases
Gene2Phenotype @ pLI 000 @ « PubMed
+ Biallelic - Absent gene product: Myopathy with Extrapyramidal Signs LOEUF M9 @ « Gene Tests
« Genomics England PanelApp @
oMIM @ sHet [0005) ©
605084 pHaplo [025| @ » LSDB - |
pTriplo m © « Entries in DECIPHER for this gene
0
Myopathy with extrapyramidal signs (Autosomal recessive) Management resources
GeneReviews @ IEMbase ©

» Mitochondrial calcium uniporter 1 deficiency (Autosomal recessive)
ClinGen gene/disease @
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/ GRch3s

MICU1 10:72508254 G > A

ENST00000361114 p.Arg185Ter * Diger e Gen Urinumuzle ilgili
No identical open-access DECIPHER patient variants veritabanlarindaki diger
Not in DDD research variants dataset eri§im veritabanlarindaki
Not in ClinVar o .
numaralarina bilgilere direk ulasim
gnomAD - Genome MAF: 3.95 x 10 . o .
ulasilabilir saglayan linkler

Gene Browser Protein Annotation Matching patient variants m Matching DDD resegrch variants n

Clinical Protein / Genomic

MICU1 10:72367340-72626131

Search databases

« Expression Atlas
« GeneCards
« Protein Atlas
Missense3D-DB
Entries in DECIPHER for thif gene

»enomic identifi

Ensembl @ ENSG00000107745
Ucsc @ uc001jth.3
RefSeq @& NM_006077
NCBI © 10367
HGNC @ 1530

Proteiajdentifiers

IPR002048, IPR011992, IPR018247, IPR039800

Pfam @
PF13202, PF13833

3D Structures (FDB) @
4NSC, 4NSD, 6K7Y, 6LB7, 6LB8, 6LE5S, BWDN, 6WDO, 6XJV, 6XJX, 6XQN, 6XQ0
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MICU1 10:72508254 G > A

ENST00000361114 p.Arg185Ter * Diger e Gen Urinumuzle ilgili
No identical open-access DECIPHER patient variants veritabanlarindaki diger
Not in DDD research variants dataset eri§im veritabanlarindaki
Not in ClinVar o .
numaralarina bilgilere direk ulasim
gnomAD - Genome MAF: 3.95 x 10 . o .
ulasilabilir saglayan linkler

Gene Browser Protein Annotation Matching patient variants m Matching DDD resegrch variants n

Clinical Protein / Genomic

MICU1 10:72367340-72626131

Search databases

« Expression Atlas
« GeneCards
« Protein Atlas
Missense3D-DB
Entries in DECIPHER for thif gene

»enomic identifi

Ensembl @ ENSG00000107745
Ucsc @ uc001jth.3
RefSeq @& NM_006077
NCBI © 10367
HGNC @ 1530

Proteiajdentifiers

IPR002048, IPRO1 018247, IPR039800

Pfam @
PF13202, PF13833

3D Structures (FDB) @
4NSC, 4NSD, 6K7Y, 6LB7, 6LB8, 6LE5S, BWDN, 6WDO, 6XJV, 6XJX, 6XQN, 6XQ0



N

e

* ..

[Function

Names & Taxonomy

Subcellular Location

Disease & Variants
PTM/Processing
Expression
Interaction

Structure

Family & Domains

Sequence & Isoforms

Similar Proteins

% Q9BPX6 - MICU1_HUMAN . -
Gen Urln( proteinin;

Protein! | Calcium uptake protein 1, mitochondrial Amino acids | 476 (go tosequence)
Gene! | MICU1 Protein existence? | Evidence at protein level ¢ FO n kSiyO nu,
Status | % UniProtKB reviewed (Swiss-Prot) Annotation score’ | @ ° B uve rlta ba nin d d
Organism’ | Homo sapiens (Human) bildirilen varyantlari,

e Farkli dokularda
ekspresyon oranlari

Entry  Variant viewer Feature viewer Publications External links History

BLAST Align &, Download ~ ¢ Add Addapublication Entryfeedback ° Dlée r p rotel n Ie r ||e
Function: etkilesimleri
Key regulator of mitochondrial calcium uniporter (MCU) that senses calcium level via its EF-hand domains (PubMed: 20693986, PubMed:23101630, ¢ Doma | nlerl
PubMed:23747253, PubMed:24313810, PubMed:24332854, PubMed:24503055, PubMed:24560927, PubMed:26341627, PubMed:26903221, o f |
Izotormlari
PubMed:27099988).

MICU1 and MICU2 form a disulfide-linked heterodimer that stimulates and inhibits MCU activity, depending on the concentration of calcium. MICU1 acts both as
activator or inhibitor of mitochondrial calcium uptake (PubMed:26903221).
Acts as a gatekeeper of MCU at low concentration of calcium, preventing channel opening (PubMed:26903221).

Enhances MCU opening at high calcium concentration, allowing a rapid response of mitochondria to calcium signals generated in the cytoplasm (PubMed: 2456092
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MICU1 10:72508254 G > A

ENST00000361114 p.Arg185Ter * Diger e Gen Urinumuzle ilgili
No identical open-access DECIPHER patient variants veritabanlarindaki diger
Not in DDD research variants dataset eri§im veritabanlarindaki
Not in ClinVar o .
numaralarina bilgilere direk ulasim
gnomAD - Genome MAF: 3.95 x 10 . o .
ulasilabilir saglayan linkler

Gene Browser Protein Annotation Matching patient variants m Matching DDD resegrch variants n

Clinical Protein / Genomic

MICU1 10:72367340-72626131

Search datak

« Expression Atlas
« GeneCards
+ Protein Atlas
» Missense3D-DB
Entries in DECIPHER for thjs

»enomic identifi

Ensembl @ ENSG00000107745
Ucsc @ uc001jth.3
RefSeq @& NM_006077
NCBI © 10367
HGNC @ 1530

Proteiajdentifiers

IPR002048, IPR011992, IPR018247, IPR039800

Pfam @
PF13202, PF13833

3D Structures (FDB) @
4NSC, 4NSD, 6K7Y, 6LB7, 6LB8, 6LE5S, BWDN, 6WDO, 6XJV, 6XJX, 6XQN, 6XQ0



@ Expression Atlas

Gene expression across species and biological conditions

& Browse experiments & Download Release notes E- Licence ©® About ® Support

ENSG00000107745 (MICUI) Homo sapiens mitochondrial calcium uptake 1

Showing 67 experiments: 13 Alphabetical order + =iz Filters Download |
n S
™ \(\0‘:\ Q’S& ;0‘-)"’
«w?v & o ° & +
& & & . S
QC)\’b .z,b\ & & & & & & bb\qo 4
& & & e o oF K] B oQ
& & o) R SR e Y 2 O P L)
& & W e S F L eSS e & &P
\A’b*a & {(‘é\ @\0 d‘(\? (}c’ }Q* & & *E)\rb dzf‘ e"\‘ \\L\ E',b‘o 0\'@ o ‘t}\\é ,&"\ _\(\\Q‘ & (\e,@ .é‘:\ ‘\Q\&
o L ¥ SR G &) R N Sl
T EFE TS T T Tl LT EE T ST FEF S &
L R A G - A NN R GO O o R L S S L
19 NIH Epigenomics Roadmap | |
32 Uhlen's Lab | | | | | || |
68 FANTOMS5 project - fetal | | | | | | |

o brain regions | | | |
) Doll et al., 2017 - Organism part | | | | | ||| | | |

ENCODE (M. Snyder lab)

Hallstrom et al., 2014 - Organism part | | | | | ||

HDBR developing brain - 10 post ___ | | || | | || | ||




SECTION OVERVIEW
GENE INFORMATION
RNA DATA
ANTIBODY DATA

Search result (1 genes): PYROXD2

MICUT | e

SUMMARY

Y

HUMAN PROTEIN A]’LAS‘. SECTIONS ABOUT NEWS LEARN DATA  HELP

RNA | RNA || RNA RNA - RNA || s’ || i
5 I

BRAIN SINGLE CELL} | TISSUE CELL} | PATHOLOGY DISEASE IMMUNE BELOOD SUBCELL CELL LINE STRUCTURE | ENTERACTION

MICU1 INFORMATION

Protein’ Mitochondrial calcium uptake 1
Gene name' MICU1 (CALC, CBARA1, EFHA3, FLJ12684)
Protein class’ Disease related genes o I

Human disease related genes
Potential drug targets
Transporters

Protein evidence Evidence at protein level (all genes)

. Number of transcripts' 8
Protein interactions Interacting with 4 proteins

PROTEIN EXPRESSION AND LOCALIZATION

Tissue profile! Mainly cytoplasmic expression in most tissues.

Subcellular location' Localized to the Mitochondria

Predicted location! Intracellular




Mlssensem-[]a Home Documentation Statistics Contact Missense3D Webserver

Missense3D-DB results

(structural effect of missense variants)

Note: In this version of the database, the structural analysis is based on the impact of a variant on the protein tertiary structure. The missense variant may disrupt additional
features (e.g. protein-protein interactions or functional sites) that we are currently not capturing.

UniProt ID: Q9BPX6 Gene name: MICU1  pLiscore: 0.0 @  RVIS score: -0.18 (41.0 %) @
—

Download Uniprot PDB/Model Residue Residue Missense3D Sct’;uni:‘ur:I
Report Position Position Wildtype Mutant Prediction predic?ed
a 178 178 GLY GLU Neutral none predicted
a 181 181 ILE THR Neutral none predicted
a 182 182 SER ALA Neutral none predicted
a 184 184 GLU ASP Neutral none predicted
a 187 187 LYS GLU Neutral none predicted
a 188 188 PHE LEU Neutral none predicted
a 189 189 ALA VAL Neutral none predicted
a 191 191 GLU ASP Neutral none predicted
a 192 192 GLY SER Damaging Gly in a bend
a 192 192 GLY VAL Damaging Gly in a bend
a 193 193 SER GLY Neutral none predicted
a 193 193 SER CYS Neutral none predicted
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MICU1 10:72508254 G > A e Decipher veritabaninda bildirilen diger

ENST00000361114 p.Arg185Ter varyantlara ve varyanti tasiyan olgularin
No identical open-access DECIPHER patient variants fenOtipi hakinda b”gilere UIa§|Iabi“r

Not in DDD research variants dataset

Not in ClinVar

gnomAD - Genome MAF: 3.95 x 102

Gene Browser Protein Annotation Matching patient variants m Matching DDD research variants n

Clinical Protein / Genomic

MICU1 10:72367340-72626131

Protein identifiers Genomic identifiers Search databases
UniProt @ Ensembl @ ENSG00000107745 » Expression Atlas
QOBPX6 Ucsc @ uc00ijtb.3 « GeneCards
InterPro © RefSeq @ NM 006077 « Protein Atlas
. Mi 3D-DB
IPR002048, IPR011992, IPR018247, IPRO39800 NCBI @ 10367 SSENSE .
« Entries in DECIPHER for this gene
HGNC @ 1530
Pfam @

PF13202, PF13833

3D Structures (PDB) @
4NSC, 4NSD, 6K7Y, 6LB7, 6LB8, 6LES, 6WDN, 6WDO, 6XJV, 6XJX, 6XQN, 6XQ0
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Patients with sequence variants matching this variant or its genes

Filters: Sex~  Consequence~  Pathogenicity~  Contribution~  Inheritance ~ = Genotype~  Phenotype

Consequence Inheritance

Not in mRNA or annotated
regulatory region: 33%
@ Likely LOF: 67%

@ Maternally inherited: 33%
@ Paternally inherited: 33%
@ Biparental: 33%

Phenotypes present in multiple matching patients

%)

I |ntracranial cystic lesion
I Limbal dermoid

I Microcephaly
Il Severe postnatal growth retardation

[ T L T N

Patient Sex Transcript / Location (GRCh38) Consequence Pathogenicity / Inheritance /
Contribution Genotype

i e

264616 46XY ENST00000361114.10 Pathogenic Biparental

¢ 1072-1G=C Full Homozygous
10:72408038

282187 46XY ENST00000361114.10 intron_variant Uncertain Paternally inherited

@ Pathogenic: 33%
Uncertain: 67%

Phenotypes

Abnormal facial shape; Autism; Elevated circulating
creatine kinase concentration; Excessive wrinkling of
palmar skin; Generalized hypotonia; Global
developmental delay; Ichthyosis; Specific learning
disability

Intracranial cystic lesion; Limbal dermoid;
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LOVD is the software powering the largest network of

Donate curated gene variant databases in the world.

. The LOVD software
LOWDS aﬂ:‘ Frequently Asked Questions (FAQ),

) nnAn YRS documentation, download the software, see
Global Variome shared LOVD all installations, contact us...

Main database: @

iden Open Varialion Database:

Q Search all LOVDs for a variant

See all databases for a certain gene:

MICU1.LOVD.NL
Examples: DMD.lovd.nl, BRCA1.lovd.nl.

See also our full list of LSDBs, or the list of registered LOVD

LOVD is supported by:

1D 25

LOVD is recommended by HVP and IRDIRC

http://lovd.nl



e O Variotion Dataiens HUMAN v.«.pﬁng MICU1 (mitochondrial calcium uptake 1) . *

Curator: Johan den Dunnen

General information

Gene symbol MICU1

Gene name mitechondrial calcium uptake 1
Chromosome 10

Chromosomal band g22.1

Imprinted Unknown

Genomic reference NG 033179.1

Transcript reference NM 006077.3

Exon/intron information MM Q0&077.3 exon/intron table
Associated with diseases 1D, MPXPS

Citation reference(s) -

Refseq URL Genomic reference sequence

Curators (1)
Total number of public variants repg
Unique public DNA variants repo
Individuals with public variants
Hidden variants

Download all this gene's data : z
Notes This database is one of the gene variant databases from

nnen

Leiden Muscular Dystrophy
i pages®

The link between MICU1 and disease could be established
when (pre-publication) Marjolein Kriek reported MICU1
variants using LOVD's VIP option, asking others to
contact her when similar variant/phenotype associations
were cbserved. The request was successful and lead to the
definite association as published by Logan et al. (2014).

Date created January 23, 2013

Date last updated April 16, 2023

Version MICU1:230416
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26 entries on 1 page. Showing entries 1 - 26,

Legend How to query

Effect < Reported = Exon > DNA change (cDNA) < RNA change <= Protein e genomic) (hgl
+/. C.1A>G r.{?) p.0?

2. C.53G=>A r.(?) p.(GIn18Arg)

?/. 2 c.77C>G r.(?) p.(Pro26Arg) VuUS 0.74326475G>C

?/. 2 C.83A>G r.(?) p.(GIN83Arg) VuUS 0.74326469T>C

?/. 2 €.114C>G r.(?) p.(Phe38Leu) vuUSs g.74326438G>C

?/. C.119G>A r.(?) p.(Gly40Glu) vuUS g.74326433C>T

-2/ C.143C>T r.(?) p.(Thr48lle) likely benign 0.74326409G>A

?/. C.160A>G r.(?) p.(Arg54Gly) vuUSs 0.74326392T>C

+2/. C.161+1G>A r.spl p.? likely pathogenic g.74326390C>T

-2/ C.1614+3G>A r.spl? p.? likely benign 0.74326388C>T

?/. €.211G>C rn(?) p.(Gly71Arg) vuUS g.74322772C>G

-2/ C.307C>T r.(?) p.(Argl03Cys) likely benign 0.74322676G>A

2. €.355C>G rn(?) p.(Arg119Gly) VvUS g.74311075G>C

+2/. 1 C.385C>T r.(?) p.(Argl29*) likely pathogenic 0.74311045G>A

+/. 1 C.386G>C r.(?) p.(Argl29Pro) pathogenic 0.74311044C>G

+2/. 1 C.493+1G>A r.spl p.? likely pathogenic 0.74310936C>T

-2/ 1 r.(=) p.(=) likely benign 0.74283606T=C

+/. 1 r.(?) p.(GIN185%) pathogenic (recessive) 0.74268018G>A

-2/ 1 r.(?) p.(Lys189Glu) likely benign 0.74268006T=C

+/. c.614_615dup r.(?) p.(Ile2065erfsTer30) pathogenic 0.74267957_74267358dup
+2/. c.644_645del r.spl p.fs* likely pathogenic 0.74267928_74267929del
+/., +37., C.741+1G>A r.741_742insains741+2_741+155, p.?, p.Val248Thrfs*9 likely pathogenic, pathogenic, 0.74236931C>T

2. r.spl, r.spl? pathogenic (recessive), VUS

-2 c.891C>T r.{?) p.(Asn297=) likely benign g.74234906G>A

+/. C.937G>T r.(?) p.(Glu313%*) pathogenic 0.74234860C>A



JIMD Reports
DOI 10.1007/8904_2018_107

RESEARCH REPORT

) -
‘ Check for ‘
| updates

A Middle Eastern Founder Mutation Expands the Genotypic
and Phenotypic Spectrum of Mitochondrial MICUI
Deficiency: A Report of 13 Patients

Sara Musa - Wafaa Eyaid - Kimberli Kamer -

Rehab Ali - Mariam Al-Mureikhi - Noora Shahbeck -
Fatma Al Mesaifri - Nawal Makhseed -

Zakkiriah Mohamed - Wafaa Ali AlShehhi -

Vamsi K. Mootha - Jane Juusola - Tawfeg Ben-Omran
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) Society for the Study of Inborn Errors of Metabolism (SSIEM) 2018

Abstract MICUI encodes a Ca™' sensing, regulatory
subunit of the mitochondrial uniporter, a selective calcium
channel within the organelle’s inner membrane. Ca®" entry
into mitochondria helps to buffer cytosolic Ca®" transients
and also activates ATP production within the organelle.
Mutations in MICUI have previously been reported in 17
children from nine families with muscle weakness, fatigue,
normal lactate, and persistently elevated creatine kinase,

Communicated by: John Christodoulou, MB BS PhD FRACP FRCPA
(Communicating Editor)

S. Musa - R. Ali - M. Al-Mureikhi - N. Shahbeck - F. Al Mesaifti -
T. Ben-Omran (2>)
Section of Clinical and Metabolic Genetics, Department of Pediatrics,

as well as variable features that include progressive
extrapyramidal signs, learning disabilities, nystagmus, and
cataracts. In this study, we report the clinical features of an
additional 13 patients from consanguineous Middle Eastern
families with recessive mutations in MI/CUI. Of these

compound heterozygous for this mutation and an intragenic
duplication of exons 9 and 10. The founder mutation occurs
with a minor allele frequency of 1:60,000 in the ExAC
database, but in ~1:500 individual in the Middle East. All
13 of these patients presented with developmental delay,
learning disability, muscle weakness and easy fatigability,
and failure to thrive. as well as additional variable features
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, predicting the pathogenicity of missense variants. Scores range )
BayesDel noAF Pathogenic Mode 100 00 1. The larger the score the more likely the SNP has st
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© CADD

Combined Annotation Dependent Depletion (CADD) predicts the
deleteriousness of variants, from diverse annotations of genetic
variation, including missense, intronic, Stop-Gain, insertions and
deletions. It uses an SVYM training algorithm based on 63

annotations (including conservation metrics, regulatory . . .
information, transcript information and protein-level scores) and ; i Va rya ntl N patOJ en ItESI
is trained in 65 "observed” and "simulated" variants. Version h kk d bl . .
akKKinda DIIgl verir
CADD @ Weremium  This resource is only available to VarSome Premium subscribers. ° >20 0 I ans kO rla r p rotein
DEOGEN?2 Pathogenic Stron 0.969 @ dbNSFP version 4.3 . H H
g e uzerinde yikici etki
MutPred Pathogenic Strong oMme dbNSFP version 4.3
LIST-S2 Pathogenic Moderate 0.9981,0.9981@ dbNSFP version 4.3
M-CAP © Pathogenic Moderate 0.7132 @ dbNSFP version 4.3
MVP Pathogenic Moderate 0.9976, 0.9976 © dbNSFP version 4.3
EVE Pathogenic 0.6648 version 07-Jun-2022
Supporting
coding score
FATHMM-MKL @ Pathogenic 0.9889 @ dbNSFP version 4.3
Supporting
coding score
FATHMM-XF Pathogenic 0.9332@ dbNSFP version 4.3
Supporting
PrimateAl Pathogenic 0.8439@ dbNSFP version 4.3
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I s - (e et e AFATY)

© SIFT

SIFT (sorts intolerant from tolerant) is an in silico prediction tool

for nonsynonymous variants based on seguence homology

derived from closely related sequences collected through PSI-

BLAST. Range 0 to 1 with values less than 0.05 19
usually considered intolerant. 40% of the values in this database

are below 0.01.

SIFT®

MutationTaster @
BLOSUM

DANN

EIGEN

EIGEN PC

FATHMM @

LRT @

Mutation assessor @

Pathogenic 0.001,0.001@

Supporting

Benign Supporting 0.9989, 0.9989,0.9989 @

@

2]

raw coding

e
PC raw coding score

(7]
(2]
2]
e

% Sorting Intolerant From Tolerant

dbNSFP version 4.3

dbNSFP version 4.3

dbNSFP version 4.3

version BLOSUMI0O

dbNSFP version 4.3

dbNSFP version 4.3

dbNSFP version 4.3

dbNSFP version 4.3

dbNSFP version 4.3

Varyantin patojenitesi
hakkinda bilgi verir

0-1 arasi skor

< 0.05 intolerans

0 ‘a ne kadar yakin skor o
kadar protein tzerinde yikici
etki

https://varsome.com/

https://sift.bii.a-star.edu.sg/
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PolyPhen

PolyPhen-2 score

The PolyPhen-2 score predicts the possible impact of an amino acid substitution on the structure and function of a human protein. This score represents the probability that a

substitution is damaging. lon Reporter™ Software reports the pph2-prob PolyPhen-2 score.

The PolyPhen-2 score ranges from 0.0 (tolerated) to 1.0 (deleterious). Variants with scores of 0.0 are predicted to be benign. Values closer to 1.0 are more confidently predicted to

be deleterious. The score can be interpreted as follows:
« 0.0 to 0.15 -- Variants with scores in this range are predicted to be benign.

« 0.15 to 1.0 -- Variants with scores in this range are possibly damaging.

« 0.85to 1.0 -- Variants with scores in this range are more confidently predicted to be damaging.

PolyPhen-2 and SIFT scores use the same range, 0.0 to 1.0, but with opposite meanings. A variant with a PolyPhen-2 score of 0.0 is predicted to be benign. A variant with a SIFT

score of 1.0 is predicted to be benign.

e Varyantin patojenitesi hakkinda bilgi verir

e 0-1 arasi skor

e <0.15 benign

* 1’e ne kadar yakin skor o kadar protein lizerinde
yikici etki

https://varsome.com/

http://genetics.bwh.harvard.edu/pph2/index.shtml


https://varsome.com/
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POIYPhen-z prediction of functional effects of human nsSNPs

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.

21-Jun-2021: Server has been migrated to new hardware. Note, all queries were terminated and user sessions data discarded in the process, hence you will need to resubmit your query if affected. We aplogize for the inconvenience

caused.

Query Data
Protein or SNP identifier RYR1_HUMAN C—

Protein sequence

in FASTA format
~

Position 2336 —
AA1A®NDCEQGHILKMFPSTWYV

Substitution
AAEARNDCEQGHILKMFPSTWYV

Query description
Submit Query | |Clear| |Check Status
Display advanced query options

http://genetics.bwh.harvard.edu/pph2/index.shtml



PolyPhen

POIyPhen-2 prediction of functional effects of human nsSNPs

PolyPhen-2 report for P21817 R2336H
Query

Protein Acc Position AA; AA, Description
Canonical; RecName: Full=Ryanodine receptor 1; Short=RYR-1; Short=RyR1; AltName: Full=Skeletal muscle calcium release channel; AltName: Full=Skeletal muscle-type ryanodine receptor;

P21817 2336 R
Length: 5038

Results

+| Prediction/Confidence PolyPhen-2 v2.2.3r406
Y

HumDiv
This mutation is predicted tobe PROBABLY DAMAGING with a score of 0.997 (sensitivity: 0.41; specificity: 0.98)

8.88 0.20 08,48 0.68 6.80 1,80

HumVar
Details

Multiple sequence alignment UniProtKB/UniRef100 Release 2011_12 (14-Dec-2011)

3D Visualization PDB/DSSP Snapshot 25-May-2021 (178229 Structures)

http://genetics.bwh.harvard.edu/pph2/index.shtml
https://faculty.washington.edu/wjs18/GS561/cSNPs_lab.html



http://genetics.bwh.harvard.edu/pph2/index.shtml

Mutat

3,

Gene
Transcript
Position / snippet refers to

Alteration

mutation t(sting

MutationTaster2021 has been released! See changes.

RYR1 mYmbol, NCBI Gene ID, Ensembl gene 1D show available transcripts
ENST00000359596 Ensembl transcript ID —

O coding sequence (ORF) @ transcript (cDNA sequence) O gene (genomic sequence)
all types by sequence
options

enter a few bases around your alteration J show nucleotide alignment

Format:

ACTGTCIA/T] GTGTF A substituted by T

ACTGTCI[AGI/T] GTGTF AG substituted by T

ACTGTC[ACGT/-] GTGTF ACGT deleted

ACTGTCI[-fAA] GTGTF AA inserted
single base exchange by position

enter position 7007

C——
and new base A

insertion or deletion by position
enter positions of
...last wild type base before alteration
...first wild type base after alteration

and the inserted bases
(if applicable)

https://www.mutationtaster.org//



*

i
Prediction disease causi ng Model: simple_aae, prob: 0.999761459451408 o

Summary hyperlink
« amino acid sequence changed

« protein features (might be) affected

analysed issue analysis result

nameofalteration nmofile
alteration (phys. location) chr19:38987580C>AN/A show variant in all transcripts 1GV

HGNCsymbol RYRL
Ensembl transcript ID ENSTO00000359596

Genbank franscriptiD  NM 000540
UniProt peptide P21817

alteration region CDs

AA changes Q2293K Score: 53 explain score(s)

frameshift no

regulatory features H3K27me3, Histone, Histone 3 Lysine 27 Tri-Methylation
H3K36me3, Histone, Histone 3 Lysine 36 Tri-Methylation




&
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protein features start (aa) end (aa) feature details
1 4326  TOPO_DOM Cytoplasmic (Potential). lost
841 2959 REGION 6 X approximate repeats. lost

AA sequence altered
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Valine
(val/V)

1
cH,

Methionine
(Met /M)

(T !/ T) (TyrlY)

N,C\ /CN,

Cysteine Proline
(Cys/C) (Pro/P)

5 H

A e
e, O MWN-C-C

2 5

Tryptophan
(Trp/'W)

M N o

v

Phenylalanine
(Phe/F)

PROTEIN STRUCTURE
Structure CeOe o

Amino Acid

Helix

Polypeptide

Aggregation of two
Chains

or more polypeptides

Glutamic Acid
(Gu/E)

’
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H - =, = = Ipek Polat
Fl‘ I I ( = [G))
bygeéooxkiln -, SEARCH [z] KNOWLEDGE BASE [7] MY CASES 7 et fami

The Future of Genomic Medicine

Examples: ( SNP ) [ CNV)

. REFERENCE TYPE
Enter variant, gene or select an example above .
hg38 ~ Germline v

Create new case from:

.‘ [ [+ )

CMA Report

https://franklin.genoox.com/clinical-db/home



The Future of Genomic Medicine

Examples: ( SNP ) (*

REFEREMNCE TYPE
hgl9 ~| Germline v

NDUFS1 c.158A>G

Add your What is the variant zygosity?
case details Homozygote Heterozygote Unknown

1/7 questions Skip question
-




Please Select the Variant
You're Referring to

The information you entered can be associated with
different variants, please choose the one you need:

chr2:207013753 T>C

NM_001199983

chr2:207012315 T>C

NM_001199982

chr2:207017180 T>C

NM_001199984



ferik kanindan elde ediler

islem

yeni nesi| dizi

20431802), DGUOK (ENST
34), NDUFS3 (EN

73), NF2 (ENS

(ENSTOO 3927), SURF1 (E
(ENST00000290846)" genlerinin kodlayici bolgelerinin (intronik
fazlasy, en az SOX okuma derinligi ile incelenmistir. Ortalama okum
Ekzon-Intron baglants noktalari (£10bg) analize dahil edilmistir. Elc
siniflandirmast "ACMG Guideline*’a gére yapiimigtir. Genetik degi
pozisyonu bilgisi “hg19/GRCh37 Human Reference Genome” referans ge

)0263774), NOUFVI (EN

NST00000371974), TMEM?70 (EN:

nomu:

raporlanmistir
Mitochondrial DNA Depletion Syndrome Kit, Celemics

NextSeq Sequencing System, lllumina
SEQ Analiz Platformu, Genomize

Kullanilan Kit
Analiz Platformu
Analiz Yazilim

Please Select the Variant
YO u : re R efe r ri n g to SONUG: Calismada hastanin klinigi ile iliskilendirilebilecek, patojenik oldugu bildirilmis bir

degisim saptanmamistir.
NDUFS1 geninin 3. ekzonunda klinik Gnemi bilinmeyen, heterozigot ¢.158A>G (chr2:207017180,

The information you entered can be associated with
" » p.GIn53Arg) degisimi saptanmistir.
different variants, please choose the one you need:

nin klinik bulgularinin ad

NOT: SURF1 geni igin kodlayici bblgeler kaplam orani %94°tur. Bu gen Igin yapilan degierlendirme suboptimaldir, Hasta
rilir. Bu test, primerler diginda kalan bdlgelerdeki

C h r 2 . 2 O 7 O 1 3 7 5 3 T> C gegen gen ile uyumlu oldugu dislntllyorsa farkh bir molekiler yéntemle aragtirma 6ne ;
geniy /duplik lari (kopya sayiss degisikliklerl), epigenetik degisiklikleri ve mozaikligi gostermez. Aminoasit defiisimine

N M _O O 1 1 9 9 9 8 3 yol agmayan ve polimorfizm olarak belirtilen degisimler rapor edilmemigtir, Sonuglar ok nadir olarak hastadaki durumu gostern?evebmr.
Hastanin test sonucuna yonelik genetik danisma almasi Snerilir. *PMID: 25741868. Sonuglar blimOmz0n izni olmadan kullanilamaz. Rapor

tek sayfadir, R

chr2:207012315 T>C

NM_001199982

chr2:207017180 T>C

NM_001199984
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\. Classify Variant Q Follow | Save Case &, Export Summary

< @ Franklin ACMG Classification ollo VVariant Assessment Publications W¥ Gene Assessment ® Associated Cc >

F;.‘ﬂ New! Get an expert opinion regarding this variant assessment Learn More

Suggested Classification

- @ ® @ L
Benign Likely Benign VUsS Likely Pathogenic Pathogenic
EVIDENCE

Aggregated from public databases using ACMG Guidelines

Population Data



Yarumede glicluk
Sik takilip diisme

DTR hipoaktif
CK: 230 U/L
Kr-spinal MR Normal
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YEARS
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Human Genetics Knowledge
for the World

Downloads ~
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Contact Us MIMmatch Help ~ (7]

OMIM®

An Online Catalog of Human Genes and Genetic Disorders
Updated October 11, 2023

Search OMIM for clinical features, phenotypes, genes, and more... Q

Advanced Search : OMIM, Clinical Synopses, Gene Map
Need help? : Example Searches, OMIM Search Help, [ OMIM Video Tutorials

Mirror site : https://mirror.omim.org

OMIM is supported by a grant from NHGRI, licensing fees, and generous contributions from people like you.

Make a donation!
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*612636
UNC80 HOMOLOG, NALCN CHANNEL COMPLEX SUBUNIT;

UNCS80

Alternative titles; symbols

UNCS0, C. ELEGANS, HOMOLOG OF *304040

CHROMOSOME 2 OPEN READING FRAME 21; C20RF21

KIAALS43 GAP JUNCTION PROTEIN, BETA-1; GJB1

HGNC Approved Gene Symbol: UNCS0

Alternative titles; symbols

Cytogenetic location: 2q34  Genomic coordinates (GRCh38): 2:209,771,832-209,999,296 (from NCBI) GAP JUNCTION PROTEIN, 32-KD
CONNEXIN 32; CX32
Gene-Phenotype Relationships LIVER CONNEXIN
Phenotype Phenotype
Location Phenotype MIM number Inheritance mapping key HGNC Approved Gene Symbol: GJBI
2q34 Hypotonia, infantile, with psychomotor retardation and characteristic facles 2 616801 AR 3

Cytogenetic location: Xq13.1 Genomic coordinates (GRCh38): X:71,215,239-71,225,516 (from NCBI)

* 180901 Gene-Phenotype Relationships
Phenotype Phenotype
RYANODINE RECEPTOR 1, RYRl Location Phenotype MIM number Inheritance mapping key
Xql3.l Charcot-Marie-Tooth neuropathy, X-linked dominant, 1 302800 XLD 3

Alternative titles; symbols

RYANODINE RECEPTOR, SKELETAL MUSCLE; RYDR
SKELETAL MUSCLE RYANODINE RECEPTOR; SKRR
SARCOPLASMIC RETICULUM CALCIUM RELEASE CHANNEL

HGNC Approved Gene Symbol: RYR1

Cytogenetic location: 19¢13.2  Genomic coordinates (GRCh38): 19:38,433,691-38,587,564 (from NCE) Derin fenoti P lem e,
- . [ ] -
Gene-Phenotype Relationships N CS E M G
Phenotype Phenotype [ ] Ka S bX
MIM mapping
Locatien Phenotype number Inheritance key ° s ae . I
19q13.2  {Malignant hyperthermia susceptibility 1} 145600 AD 3 Ka S go r u n t u e m e
Congenital myopathy 1A, autosomal dominant, with susceptibility to malignant 117000 AD 3

hyperthermia
Congenital myopathy 1B, autosomal recessive 255320 AR 3
King-Denborough syndrome 619542 AD 3




* Process: * Process: Aligning * Process: Observe * Process: Database * Process:
Sequencing signal the reads to the differences of lookup of variants & Identifying the most
to nucleotides reference genomes sample from filtering promising candidate
* Result: FASTQ— o Result: SAM/BAM reference * Result: Small variants
large number of —alignment file * Result: V(?P—I annotated list of * Result: Causal
| short reads ) | ) Variants -~ variants | variant
, SRR S— L J S

Rapor

IZMIR BIOMEDICINE
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The Future of Genomic Medicine

Examples: ( SNP ) NV )

REFERENCE TYPE
v  Germline v~

Enter variant, gene or select an example above
C [ J b | F. o h938

Create new case from:

] I = I (=

CMA Report VCF




|
i Ipek Polat

AllL Cases > zsdeu
L]
zsdeu ( L\ Follow Case )|
Assay: Germline case from VCF | Assignee: Unassigned w | Status:'
i sne
Workbench .
FILTERS & B:= Q Search varia pESEseLlenotype, disease or any other attribute Searc
> Phenotypes . N h )
Variants Puick Filters: | default Manage filter:
| —

> Panel

(] 138,283 Variants in 17,399 Genes were found 1-250f 138,283 » | Sortby: Priority v T | Jd, Expo

> Gene Properties

Marked as Conflicting by clinvar #led as Likely Pathogenic by Franklin automated classification

» Franklin Classification
0 o 0.15% 100% High N/A AR @ (Chsity) i v
> My Organization Classification C19004172G=A Frequency Internal Freq. céghzg??cfﬁj Prediction Gene Inheritance —
> Compare With Marked as Conflicting by clinvar Classified as Likely Pathogenic by Franklin automated classification
> Variant Type POLR3A ©Chio77984023 _ )
O Heterozygote <0.01% 100% ngh Benlgn AR ) ( Classify ) v
Regglatory\\ntrunm] Frequency Internal Freg. Confidence Prediction Gene Inheritance — *
> Region €3337-11T=C (AB: 54.64%)
s Effect Marked as Conflicting by clinvar
@ Chr10:77982811
> Regulator - : . S
g Y 0 POLR3A Heterozygote 0.08% 100% ngh Bemgn AR J ( Classify ) ¢
p.A1146T Missense Frequency Internal Freq. Confidence Prediction Gene Inheritance — "

> Chromosome €.3436G>A (AB: 54.74%)



All Cases » zsdeu

zsdeu

’
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186 ixmis

Assay: Germline case from VCF | Assignee: Unassigned w | Status:v

“ SNP

¥

Workbench

Use as filter

Variants

[ Optic atrophy

[ Hypotonia

(] Abnormal fat tissue distribution
below the skin

[JInverted nipples

[ Talipes equinovarus

[ Posterior fossa anomaly
(JHypotonia early
[JPontocerebellar atrophy
[JRespiratory insufficiency
[ Pes equinovarus

[ Seizure

Add/Remove

v Phenotypes -

Q Search variants by gene, phenotype, disease or any other attribute

Quick Filters:

[J 138,283 Variants in 17,399 Genes were found

1-250f138,28:

1¢ Marked as Conflicting by clinvar 77 Classified as Likely Pathogenic by Franklin automated classification

® Chr10:78009515
5 | POLR3A feerozygore 0.15% 100% High N/A
Intronlc Fraquency Internal Freq Confidence Prediction
c.1909+22G=4A . h‘i\B.' 42_6?%ﬂ
1¢ Marked as Conflicting by clinvar 7 Classified as Likely Pathogenic by Franklin automated classification
® Chr10:77984023
5| POLR3A fetcromygore <0.01% 100% High Benign
Regulatory(Intronic] Fraquency Internal Freq. Confidence Prediction
€.3337-11T=C h‘i\B.' 54_64%ﬂ
1 Marked as Conflicting by clinvar
® Chr10:77982811
POLR3A feterozygore 0.08% 100% High Benign
p.A1146T Missanse Frequency Internal Freg. Confidence Prediction
c.3436G=4A

(AB: 54.74%)

https://varsome.com/



HPO Terimleri

" About Data « Resources Community

human

®)o enot

on ology

The Human Phenotype Ontology

The Human Phenotype Ontology (HPO) provides a standardized vocabulary of phenotypic abnormalities encountered
in human disease. Each term in the HPO describes a phenotypic abnormality, such as Atrial septal defect. The HPO is
currently being developed using the medical literature, Orphanet, DECIPHER, and OMIM. HPO currently contains over
13,000 terms and over 156,000 annotations to hereditary diseases. The HPO project and others have developed
software for phenotype-driven differential diagnostics, genomic diagnostics, and translational research. The HPO is a
flagship product of the Monarch Initiative, an NIH-supported international consortium dedicated to semantic
integration of biomedical and model organism data with the ultimate goal of improving biomedical research. The HPO,
as a part of the Monarch Initiative, is a central component of one of the 13 driver projects in the Global Alliance for

News & Updates

June 2023 HPO release & updates June 6, 2023
April 2023 HPO release & updates April 6, 2023
June 2022 HPO release June 12, 2022

https://hpo.jax.org/app/



B

IZMIR BIOMEDICINE
AND GENOME CENTER

human
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ontology
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Disea... = pontoce
Showing best results. See all results for ‘pontoce’
Diseases - 10 of 35 displayed

ORPHA Cortical dysgenesis with pontocerebellar ...

ORPHA Olivopontocerebellar atrophy-deafness s...

CoG1

ORPHA Pontocersbellar hypoplasia type 1 27%  COG2

25835 COG4L
OMIM Pontocersbellar hypoplasia type 1A

| f— hu man e
ORPHA Pontocerebellar hypoplasia type 2 57517 COoGe

ed vocabulary of pf  ORPHA Pontocersbellar hypoplasia type 4 p e n O t y p e 0.1”'9 COG7

2ic abnaor El|i‘t\.f Sut o .
! ORPHA P
ontocersbellar h\/poplasmt\/pe 7 l’ ] | O | O gy q \.I'DCElbU|EI'V of pr 84342 COGS

ORPHA Pontacerebellar hypoplasia type 10

7et, DECIPHER, an¢

seases. The HPO pr v Pontocerebellar hypoplasia, hypotonia, a.. ¢ abnormality, such as Atrial septal defect. The HPO IS Jun
nic diagnostics,anc ~ OMIM Pontacerebellar hypoplasia, type 10 -
nternational consortium dedicated to semantic pontoce

Showing best results. See all results for 'pontoce’

Phenotypes - 3 of 3 displayed

HP:0008873  Pontocerebsllar atrophy
HP:000ES55  Olivopontocerebellar hypoplasia

HP0002552 Olivopontocerebellar atrophy -



Franklin

by genoox

All Cases

zsdeu

Search any case

SEARCH KNOWLEDGE BASE

Assay: Germline case from VCF | Assignee: Unassigned W | Status:v

?‘SNP

Norkbench

Gerp Clear

[ A H Benign H Uncertain

fariants

» Evidence
> ClinVar Evidence

~ Variant Callers

[JNone

(J GATK Haplotype Caller
[JFreeBayes

Mutect

4 Varscan

4 Vvardict

Custom

Custom 2

Custom 3

Filter by Or + callers

-

Q Search variants by gene, phenotype, disease or any other attribute

MY CASES

- Q Follow Cas

\
] 242 Variants in 61 Genes were \und 1-25o0f 242 > | Sortby: Gene v =
Algl-congenital disorder of g#ycosylation was found to have a Medium connection to the case phenotypes Microcephaly, Respiratory insufficiency_
AL(J l 15072190 . -
0 EDmTZWJ.Gt.T - 94920/6 100?/0 ngh N/A AR @ [ Classify
egu ator.\;\ .ntronnc.] Frequency Internal Freq. Confidence Prediction Gene Inheritance I
¢.208+133_208+134in... [AB: 100%)
Algl-congenital disorder of glycosylation was found to have a Medium connection to the case phenotypes Microcephaly, Respiratory insufficiency
ALG 1 ® Chr16:5075364 -
0 :—lomo_zvgote 94.66% 100% ngh NI/A AR @ [ Classify
ntronl.c ) Frequency Internal Freq. Confidence Prediction Gene Inheritance -
€.391-24C>T (AB: 100%)
Algl-congenital disorder of glycosylation was found to have a Medium connection to the case phenotypes Microcephaly, Respiratory insufficiency
ALG 1 ® Chr16:6077334 -
0 :—!mno_zvgote 94.50% 100% ngh NI’A AR @ [ Classify
ntronic Frequency Internal Freq. Confidence Prediction Gene Inheritance I

c.540-111T=A

(AB: 100%)
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1e Twist Biosciences teknolojisi kullanilarak
ma Sekanslarinin (CCS) yaklasi 36,5
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Icerdigi Genler Yeterli mi?

PanelApp  Panels Genes and Enfities ~ Activity Log in Register

450 panels

Compare two panels

Panel ¥ Evaluated genes Reviewers Actions

congenital myd| ‘ 1 panel

Congenital myopathy 128 of 128 17 reviewers & Download

0,
Level 3: Neuromuscular disorders 100%

Level 2: Neurology and neurodevelopmental disorders
o . STRs: 2 m TTN 5 reviews BIALLELIC, autosomal or  Sources

. Expert
. pseudoautosomal P
Reglons. 3 2 green Expert Review Green

Relevant disorders: R81 .
. « lllumina TruGenome Clinical Sequencing Services
Version 4.31 « London South GLH
« NHS GMS
« Radboud University Medical Center, Nijmegen
« UKGTN

Panel Types: Rare Disease 100K, GMS Rare Disease, Component Of Super Panel, GMS
signed-off,
Phenotypes
Latest signed off version: v4.0 (22 Mar 2023) . Salih myopathy, OMIM:611705
Tags

m VMA21 4 reviews X-LINKED: hemizygous ~ Sources

mutation in males, + Expert Review

biallelic mutations in + Expert Review Green
« London South GLH
females

« NHS GMS

2 green

Phenotypes
« Myopathy, X-linked, with excessive autophagy, OMIM:310440

Tags

2 reviews BIALLELIC, autosomal or ~ Sources ‘
pseudoautosomal « Expert Review Amber
2 green - Literature
Phenotypes
+ Spinal muscular atrophy with congenital bone fractures 2,
OMIM:616867

https://panelapp.genomicsengland.co.uk/



Splice Al

- 2> C 25 spliceailookup.broadinstitute.org

3 M Inbox (1,094) - ipek... Academic Phraseba... I (1) English Languag... ﬂ Handle Synonyms,... é 28630 English sente...

Enter a variant below to seeits SpliceAl €) , Pangolin €) , PromoterAl €) , PrimateAl-3D €), [more details]
AlphaMissense €) and other scores:

Examples (on hg38):

NM_001089.3(ABCA3):c.875A>T (p.Glu292Val)
chr8-140300616-T-G
6 31740453 G T [show more examples]

Enter a variant...

Genome version: hgl9 (@ hg38 Gencode: (® basic comprehensive @

Max distance: 500 @ masked scores @ REF & ALT scores @

SCN1A c.602+1 G>A ??

S Joumal of Child Ne...

IZMIR BIOMEDICINE
AND GENOME CENTER

* © &9

|, European Journal of... | Brain & Developme... » O o

SpliceAl-lookup/issues: issues or feature requests for
this website

December 14, 2025

- In the 'Other scores' section, only populate the 'Points’
column for missense variants since the calibration was
only done for missense

September 22,2025

- updated to Gencode v49 (was previously on v47)

- added a new optional visualization track called
"genes used for precomputed scores”. It shows the
Gencode v24 transcript models originally used by the
SpliceAl authors to generate the precomputed SpliceAl
score tables available from lllumina. This track can help
explain some of the differences in scores between
SpliceAl-lookup and these precomputed tables.

[show older updates]

Related web tools:

liftover: for variants/positions/intervals (hg19 <=> hg38
<=>T2T)

TGG Viewer: igv.js-based web viewer for public
reference tracks and private data in Google Storage
buckets. Has custom track types for RNA-seq splice
junctions and gCNV variants.



Enter a variant below to see its SpliceAl €) , Pangolin €) , PromoterAl €) , PrimateAl-3D €) , [more details]
AlphaMissense €) and other scores:

Examples (on hg38):

NM_001089.3(ABCA3):c.875A>T (p.Glu292Val)
chr8-140300616-T-G
6 31740453 G T [show more examples]

2166054637CT

Genome version: hgl9 (® hg38 Gencode: (® Dbasic comprehensive @

Max distance: 500 ©) masked scores (@ REF & ALT scores (@




SpliceAl scores: &

Variant

2166054637 CT
splice donor variant

UCSC, gnomAD

MANE Select Transcript (l3

Pangolin scores: @

Variant

2166054637 CT
splice donor variant

UCSC, gnomAD

Gene I:l = MANE Select transcript D = non-coding transcript A type
SCN1A (ENSG00000144285.24 / ENST00000674923.1 /NM_001165963.4) Acceptor Loss
protein coding MANE Select transcript (minus strand) Donor Loss

OMIM, GTEx, gnomAD, ClinGen, Ensembl, Decipher, GeneCards S Ee

Donor Gain
All Transcripts
Gene A type
SCN1A (ENSG00000144285.24 fENSTO0000674923.1 / NM_001165963.4) Splice Loss
protein coding MANE Select transcript (minus strand)
Splice Gain

OMIM, GTEx, gnomAD, ClinGen, Ensembl, Decipher, GeneCards

A score ®

0.93

0.99

A score ®

0.85

186 ixmis IZMIR BIOMEDICINE
AND GENOME CENTER

position @

129 bp

1bp

position ®

1bp

92bp



Gof-Lof ?

<« = C =% ftunnc.shinyapps.io/shinyappweb/

e M Inbox (1,094) - ipek... Academic Phraseba... l (1) English Languag... ﬂ Handle Sy

HOME funNC - protein coordinates funNGC - genomic coordinates about

SCN1A c.473 A>G
p.Glu158Gly p.E158G °?

funhCion - Functional variant prediction in Na,s and Ca,s ion channe



gene

SCN1A -

alternative amino acid

(] -

Other pathogenicity scores are CADD = 23.2 , MPC= 1 and PolyPhen= 0.13 . On the figure, you can
see where your variant falls on the Receiver Operating Characteristic curve along with 95%-confidence

intervals (red area).

Receiver Operating Characteristic of likely neutral variants
ROC =0.95, Sensitivity = 0.9, Specificity = 0.89
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False positive fraction

IZMIR BIOMEDICINE
AND GENOME CENTER

Functional prediction

The variant you selected is predicted to have no functional effect. Therefore, its functional prediction is
unreliable ( probability to be loss-of-function = 0.64 ) .

Receiver Operating Characteristic of LOF variants
ROC = 0.85 . Sensitivity = 0.76 , Specificity = 0.83
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<« = C 25 scn-viewer.broadinstitute.org w ©

o M Inbox (1,094) - ipek... Academic Phraseba... I (1) English Languag... n Handle Synonyms,... é 28630 English sente... & Joumal of Child Ne... j__ European Journal of... j__ Brain & Developme... »

SCN viewer Main  About

Show variant distribution:

& Gain of Function (GoF) I8 Loss of Function (LoF) & Mixed effects _—

Voltage-Gated Sodium (SCN) gene-family alignment

SCN1A c.473 A>G

p.Glu158Gly p.E158G °?

[1]{2[ J3ll4] 5! Plle 1][2|Jsl4]Js] [pl[s 12| jalle] Js] [p] [eF——1]l2lJ3] [4] JsI IP] [s {ig]

Variant burden (9aa bin)
(=]

-H-

51-86

[P] Pore

IQ calmadulin binding mot
10,

500 1000 1500 2000
Amino acid sequence (10 family members: SCN1A, SCN2A, SCN3A, SCN4A, SCN5A, SCN7A, SCN8A, SCNISA, SCN10A, SCN11A)




Browse variant's fuctional effects across the aligment

’
IG;

IZMIR BIOMEDICINE
AND GENOME CENTER

Index Functional_Effects SCN2A SCN3A SCN4A SCN5A SCN7A SCN8A SCN9A SCN10A SCN11A ClinVar phenotype reports
A | |l Al Al lan | e | A | far | fa | |l
&
43 - - L 39 - A_40 E 39 - MN7A .
44 = = Q_40 = D_41 K_40 = NfA
45 - - E_41 - G_42 - - MN/A
45 = = = = 543 = = N/A
51 E 44 - L 48 - K 45 T 44 MN/A
97 - - - N_78 - - N/A
135 - - - - - A_T47 NfA
136 = = = = = T_148 N/A
157 - - - - - G_149 N/A
138 = = = = = P_150 N/A
224 - - - - - I_216 MN7A
308 F_295 ¥_294 ¥Y_295 = = = = NfA

x5 -

evaluate missense variant "ENST00000357398.3(SCN2A):c.1149A>T (p.GIn383His)" search for "SCN2A" gene and then look for "Q 383" in its corresponding column




Ozetle...

Franklin genoox
Varsome

OMIM

ClinVar, Decipher, LOVD, Pubmed

PanelAPP

SpliceAl
Na-Ca kanal icin bazi GOF_LOF veritabanlari
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