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« Download gnomAD data 3¢ 5388 22796 680 0.2364
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Identification of 5'untranslated region variants in genes involved in
neurodevelopmental disorders

T Hayashi, S Miyamoto, Y Endo, K Shimizu... - Journal of Human ..., 2026 - nature.com

15 H#T - The importance of 5-untranslated region (5-UTR) variants in genetic diseases has
become increasingly recognized. However, systematic frameworks for interpreting their ...
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Genotype—Phenotype Correlations of Li—-Fraumeni Syndrome in Japan
Children's Cancer Group LFS20 Study Cohort
F Yamazaki, Y Nakano, M Sanada... - Cancer ..., 2025 - Wiley Online Library

22 HAT - Li-Fraumeni syndrome (LFS) is a cancer predisposition syndrome caused by
germline pathogenic variants in the TP53 gene. With the increasing use of multi-gene panel ...
Yo R W3R BERE 22/\-Yav

Scientific production on data repositories and open science published in the
Web of Science database: Methodi Ordinatio and content analysis
SA Rodrigues-Junior, MV Texeira - Transinformagéo, 2025 - SciELO Brasil

36 HET - The opening of scientific data proposed by the Open Science movement presupposes
careful planning for data collection, organization, and treatment, aiming at their sharing, ...
Yo RE WEIA BERE 25/\-Yar %

JoGo 1.0: the ACTG hierarchical nomenclature and database covering 4.7
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52 HEf - ... Clicking or hovering on a variant also reveals ClinVar annotations and provides

a direct link to the corresponding record in TogoVar, a companion database to JoGo that ...
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Genotype-Phenotype Correlations of Li-Fraumeni Syndrome
in Japan Children's Cancer Group LFS20 Study Cohort

ORIGINAL ARTICLE = (& Open Access

Fumito Yamazaki, Yoshiko Nakano, Masashi Sanada, Hiroki Kurahashi, Shunsuke Miyai, Arisa Ueki,
Yuko Watanabe, Daisuke Hasegawa, Shuhei Karakawa, Toshifumi Ozaki -+ See all authors +

First published: 29 December 2025 | https://doi.org/10.1111/cas.70302 |  ~ VIEW METRICS

All variants were interpreted using TP53-specific guidelines from the American College of
Medical Genetics and Genomics and Association for Molecular Pathology (ACMG/AMP) [10]
for all non-CNV variants, while CNVs were classified according to the ACMG CNV criteria [11].
Variant interpretation incorporated functional data from Kato [12], Giacomelli [13], and
Kotler [14], population data from the Genome Aggregation Database (gnomAD) [15], hotspot
data from Cancerhotspots [16], and in silico functional prediction algorithms of Align-GVGD
[17] and BayesDel [18]. TogoVar [19] demonstrated more in-depth information on Japanese
population data. PVS1 criteria were determined based on guidance from Tayoun et al. [20].
The TP53 database [21] was used to collect clinical, functional, and in silico data. Classic LFS
criteria [2], Chompret criteria [5] were applied to evaluate previous reports. We integrated
functional data, population frequencies, mutational hotspots, in silico predictions, and
published literature, and applied weighted TP53-specific ACMG/AMP guidelines to ultimately
classify the pathogenicity of each variant [10]. ClinVar (https://www.ncbi.nIm.nih.gov/clinva
r/) variant classifications, as updated on April 12, 2025, were used as a reference in our
interpretation. Additionally, all missense variants were assessed with a machine-learning
approach named AlphaMissense [22], though these results were not incorporated into the
TP53 ACMG/AMP guidelines.

https://onlinelibrary.wiley.com/doi/full/10.1111/cas.70302
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(@)

ATRXEREZR BB EZEDATRX O LFRICHERBAED 1HEREEFE (c.-138dup) Na—T1J fEE (CDS) LELRYE
L—L5} (out-of-frame) DUORFH, FiZ BIERE T &F i, ATRXEERBEDIEKR ., RNAL— '7'/Z'CATRX%IE1&
e

o POUS3F3REE & & (Snijders Blok-FisherfE{Z#$) ® POU3F3EZF D 5-UTRIZde novo SNV: ¢.-303C>A #[EIE .,
TogoVarDT—4amMfEHnf=&I5

o LF7ZNJFUrDEZE: ULTDT—2tYET minor allele frequency < 0.005
m in-house control exome database,
m  ToMMo 60KJPN
m GEM-J WGA
m  gnomAD v4.1.0 database

HiH Hayashi T, Miyamoto S, Endo Y, et al. Identification of 5' untranslated region variants in genes involved in neurodevelopmental disorders. J
Hum Genet. Published online January 5, 2026. doi:10.1038/s10038-025-01446-7 13
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o EE%EIO)')E e R (SCA1/2/3/6/7/8/31/3672E) M2 1ETH. BIAMER B FDRMEREZFDORZEFIAHY
1[50, £ VY —LEN (WES) TERIZNI SCAEEELE F & R MMICER R,

BEEN D) E—Ma R AL 17465] D SCAZELNVEEICWESEE, BEA SCARE B FRMNSIEHEERZ T
REFHELTIT—AR—REEE < 0.001ITEREV R /F otV R indel)T)—RRE >4 175 EZ ALY,
AlphaMissense/CADD/SIFT/PolyPhen-2/MutationTaster M5 M %7 )L3") X LA THRIE EZET,
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e TogoVarDT—AaMFEHhnfLIH
o LT7NIJFUrDERE: LTOT—421tYMT minor allele frequency < 0.001
m  gnomAD
m NCBN(National Center Biobank Network) — TogoVar 7L T

Hi #.: Watanabe T, Kume K, Inoue K, et al. Whole exome sequencing in Japanese spinocerebellar ataxia identifies novel variants. ] Hum Genet. 14
2026;71(1):35-39. doi:10.1038/s10038-025-01405-2
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o o1-FUFR)TLURZHE(AATD) (I, EETHSIEZSIESEIL., FIEFOTFIREH OB - 4L, COPD (214
EMER) DEREETIIEEHRTH S,
o AATDIFI—Ow/S O K TIEEWERE( 1,500~3,000 A 21 N)ERT—H. BEATIZ1,0006 AH=UF2AE
EBICHESN TS, LHL. AATDDREEIMEN =0, TR ITEERINTULVERWRIEEELH D,
EREAR
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o EHTLILHEE(8.56 x 10) M5, BAANIZEITSAATDDEREE137THAITIANEHTELT,
o COFERMNBEDEFRAEL—HITEIEND, BRAATIE AATDMHTEETHAENBREZRINT-,
TogoVar®T—4aMEhnt=&Z5
o TogoVarlZiR&E SN TNV 32D T—4 vk (GEM-J WGA, ToMMo 54KJPN., HGVD v2.3) D 7L JL$EE % FI

Hi#f : Seyama, Kuniaki et al. “Allelic frequency of pathogenic ol-antitrypsin variants in the Japanese population: Results from a survey of open

Japanese genetic variation databases.” Respiratory investigation vol. 62,5 (2024): 794-797. doi:10.1016/j.resinv.2024.07.001 15
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o 29,981 ANDEFREERLEF(EHR) T—2ZRAWV-EHRDOKRIICk>T. BFDHEE LEISMHEEEFRL
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e TogoVarDT—AaMFIFEINTIzLEA
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Hi #f : Petrazzini, B. O., Balick, D. J., Forrest, 1. S., Cho, J., Rocheleau, G., Jordan, D. M., & Do, R. (2024). Ensemble and consensus approaches to
prediction of recessive inheritance for nmissense variants in human disease. Cell reports methods, 4(12), 100914.
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INYTF T /F—32Y—)L Variant Effect Predictor (VEP

A Help & Documentation | API & Software | Ensembl Tools | Ensembl Variant Effect Predictor (VEP) | Ensembl VEP command line ) Plugins

Login/Register
BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog & - Search all species. Ensembl Variant Effect Predictor *: Plugins \/ ,u
Using this website | Annotation and prediction _Data access TR Lare) About us eo
In this section R Help & Documentation | API & Software  Ensembi Tools  Ensembl Variant Effect Predictor (VEP) You can use plugin modules witten in Per| to extend, filter and manipulate the Ensembl VEP output,
& Ensembl VEP web interface
s Ensembl Variant Effect Predictor (Ensembl VEP) =D To use plugins:
 Entambl VEP command e e. © Install them using the Ensembl VEP installer script. You can quickly check installed plugins by running
Download and install Ensembl VEP predicts the effect of your varlants (SNPs, inserlons, deletions, CNV or structural variants) on gene transcripts and protein sequence, as well as regulatory regions. It eporls reference o| perl INSTALL.pL -a p -g list
g Ense VEP data including gene and variant phenatype associations and population allele frequencies to faciitate variant prioritisation and inerpretation.
Filtering resuits Simply input the coordinates of your variants and the nucleotide changes o find out the: « Use Ensembl VEP in Docker and Singularity. The plugins and their dependencies are available in the Docker image

» Genes and Transcripts overlapping the variant, which it may impact

Plugi
Examples and use cases « Predicted consequence of your variants on the protein (e.g. stop gained, missense,, frameshif), transcript ( e.g. splice_donor_variant) or regulatory element ( e.g. regulatory_region_variant, . i
Other information TF_binding_site_variant) see variant consequences Existing plugins

Data formats y
e e » Known varlants that match yours, and associated allele frequencies from projects including gnomAD and the 1000 Genomes Project, citation and links to information in other resources We have writen plugins to implement new functionalites that we do not (yet)include in the variation APl, and these are stored in a pubiic github repository:

Haplosaurus  Predictions of variant from tools including CADD, SIFT, REVEL and SpliceAl
Ensembl VEP FAQ » Functional assay results from sources including MaveDB. hitps:/igithub com/Ensembl/VEP_plugins &
On this page B Here i the list of the Ensembl VEP plugins available:
Ensembl VEP interfaces
Publication Select catt All categories v
L tools related to Ensembl VEP K What's new in release 1152 eractoalagonies )
Plugin Description Category External libraries  Developer
Soarch documentation (2 . -
Ensembl VEP interfaces AlphaMissense & This plugin for the Ensembl Variant Effect Predictor (VEP) annotates missense variants with the - Ensembl
p puted i icity scores. is a deep learning model prodictions.
developed by Google DeepMind that predicts the pathogenicity of single nucleotide missense
Web interface Command line tool REST API variants. ({1509
 Point-and-click interface » More options and flexibility » Language-independent API AncestralAliele@  An Ensembl VEP plugin that retrieves ancestral allele sequences from a FASTA file. m - Ensembl
« Suits smaller volumes of data. > « For large volumes of data  Simple URL-based queries
— r ,S t AVADA® Automatic VAriant evidence DAtabase is a novel machine learning tool that uses natural [l List:MoreUtiis @ Ensembl
& Documentation & Documentat ° @ Documentation? language processing to automatically identify pathogenic genetic variant evidence in full-text citations qw(uniq)
primary literature about monogenic disease and convert it to genomic coordinates.
BayesDel @ This is a plugin for the Ensembl Variant Effect Predictor (VEP) that adds the BayesDel scores to - Ensembl
Ensembl VEP output. prdticns
h Clone from
Launc| 4 Download (zip)# & Ensembl VEP REST API& This is a plugin for the Ensembl Variant Effect Predictor (VEP) that looks up the BLOSUM 62 - Ensembl
\ e" d substitution matrix score for the reference and alternative amino acids predicted for a missense
- (B Pull Docker image from DockerHub & mutation. It adds one new entry to the output, BLOSUME62, which is the associated score.
CADDE An Ensembl VEP plugin that retrieves GADD scores for variants from one or more tabix-indexed ([ I0] - Ensembl
bined Annotal CADD data files. @ pdicions

3DNDUl (webT+—L, 22T F . web API) .
BEGT ST 16 AlphaMissense)
D7/ T—3ay—IL

«  ANNOVAR (https://annovar.openbioinformatics.org/
« SNPEff (https://pcingola.github.io/SnpEff/ 19



NYT7URDREEAHE

#l: GRCh38M 12& £ £1K111803962% B MIEHEGHAICEMRL - —1EEEHE SNV)

« HGVSZFRFE (X#RIZK<HITT D)
* ALDH2:p.Glu504Lys
« ALDH2EBEFDT7I/EEES D504 B DFEEMNGlubLysIZE #2
«  NM_000690:c.1510G>A \
-~ cDNAEZFI NM_000690D1510% B MGHAIZE #h

« dbSNP RefSNP number (/N )72 RMDDTI798)
e rs671

* https://www.ncbi.nlm.nih.gov/snp/rs671

 https://grch38.togovar.org/variant/rs671

« REAREBES—LBEROEEEBENOUE—SBTLIL—KEBETLIL
 12-111803962-G-A
» https://gnomad.broadinstitute.org/variant/12-111803962-G-A?dataset=gnomad_r4

* https://grch38.togovar.org/variant/12-111803962-G-A
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N)TURDREAEDZEY—)L Variant recoder

./variant_recoder --id "AGT:p.Met259Thr" --pretty
. [
Variant Recoder {
"warnings" : [
"Possible invalid use of gene or protein iden
) y
wen g
"input" : "AGT:p.Met259Thr",
Species: 5 nidY e [
ﬁ Homo_sapiens "rs699",
"CM920010",
Assembly: GRCh38.p14 "COSV64184214"
Change species Iy
l If you are looking for VR for Human GRCh37, please go to GRCh37 website. "hgvsg" : [
"NC_000001.11:9.230710048A>G"
| i
Name for this job (optional): "hgvsc" : [
l "ENST00000366667.6:c.776T>C",
"ENST00000679684.1:c.776T>C",
l Input data: Either paste data: "ENST00000679738.1:c.776T>C",
"ENST00000679802.1:c.776T>C",
"ENST00000679854.1:n.1287T>C",
l "ENST00000679957.1:c.776T>C",
"ENST00000680041.1:c.776T>C",
"ENST00000680783.1:c.776T>C",
"ENST00000681269.1:c.776T>C",
"ENST00000681347.1:n.1287T>C",
"ENST00000681514.1:c.776T>C",
Examples: Variant ID, HGVS genomic, HGVS transcript, HGVS protein, SPDI "ENST00000681772,1:c.776T>C",
"NM _001382817.3:c.776T>C",
Or upload file: "NM_001384479.1:c.776T>C"
1,
BRENTUEEA "hgvsp” : [
"ENSP00000355627.5:p.Met259Thr",
"ENSP00000505981.1:p.Met259Thr",
Results: SPDI "ENSP00000505063.1:p.Met259Thr",
"ENSP00000505184.1:p.Met259Thr",
HGVS Genomic "ENSP00000506646.1:p.Met259Thr",
2 "ENSP00000504866.1:p.Met259Thr",
HAVS lianiscript "ENspooooosoe329.1:§.Met259Thr",
HGVS Protein "ENSP00000505985.1:p.Met259Thr",
E "ENSP00000505963.1:p.Met259Thr",
VCF format "ENSP00000505829.1:p.Met259Thr",
"NP_001369746.2:p.Met259Thr",
Variant identifier "NP_001371408.1:p.Met259Thr"
1,
O Variant synonyms "spdi" : [
"NC_000001.11:230710047:A:G"
1,
O MANE Select )
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HGVSE:E ALDH2:p.Glu504Lys & & (ZTogoVarz & &

https://grch38.togovar.org

mVAR A comprehensive Japanese genetic variation database (@E[#1k}:R

Simple search  Advanced search

| ALDH2:p.Glu504Lys @

Disease: Br..ast-ovarian cancer, familial 2 Gene: ALDH2 refSNP: rs114202595 TogoVar: tgv56616325 Position(GRCh38): 16:48224287 Region(GRCh38): 10:71510986-71617219
HGVSc: NM,.000690:c.1510G>A HGVSp: ALDH2:p.Glu504Lys

HGVSREEEF A N (F1=IFExampleDHGVSpEY')v9)
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HGVSZEE ALDH2:p.Glu504Lys & IZTogoVarz 2 &

< > & 25 https://grch38.togovar.org/?mode=simple&term=ALDH2%3Ap.Glu504Lys B QA & ) Qﬁsm :
mVAR AcnmprehensiveJapanesegenehcvariationdatabase Home ) Datasets Downloads APl Terms Contact About History Help Configuration  Logi

Simple search  Advanced search

ALDH2:p.Glu504Lys X

Disease: Breast-ovarian cancer, familial 2 Gene: ALDH2 refSNP: rs114202595 TogoVar: tgv56616325 Position(GRCh38): 16:48224287 Region(GRCh38): 10:71510986-71617219 HGVSc: NM_000690:c.1510G>A  HGVSp: ALDH2:p.Glu504Lys

Results The number of available variations is 1 out of 1. [PIRSYI son J csv X Tsv Ml Statistics / Filters

€ Translate HGVS representation 'ALDH2:p.Glu504Lys' to '12:111803962:G>A' I\ Dataset N
L ERES s = 3
A Possible invalid use of gene or protein identifier ALDH2' as HGVS reference; ALDH2:p.GluS04Lys 7 I/) iﬁ }# 73 *ﬁ Eﬂﬂ ,i E’] =T Fﬁ JE ll‘i > ﬁ = I.i % lﬂ] All 1
jhea™ 05 S wes GEM-J WGA 1
(O © i 0 ey wenc® s s5¢ on S
1o i a1 g gee ptees o e W G g wes  JGA-WGS 1
= H

tgv47264307©  rs671# 12:111803962 [G)A| SNV ALDH2o [ Missense variant (+2)  (?) AMED syndrome, digenic © (+§ @ : WES  JGA-WES 1
SNP JGA-SNP 1

NYFURR—bR— BIRFLR—IR—D FRELR—

v
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https://grch38.togovar.org/variant/rs671#frequency

https://grch38.togovar.org/variant/12-111803962-G—A#ferquency

— — —
mVAR A comprehensive Japanese genetic variation database Home Datasets Downloads APl Terms Contact About History Help
tgv47264307 won
GRCh38J:0)1ﬁIE Variant type SNV Ref/Alt [G)A]
Position  12:111803962 (GRCh38)
®
Other overlapping variants
ﬁﬁiﬁ hfi*g_d_é TogoVar ID RefSNP ID Position Ref / Alt '::::tt;ype Alt frequency Consequence SIFT PolyPhen Clinical z:z:::::::ﬂ to clipboard ||
YTk ®
Frequency KRETLUILEISIETLUILE TLILEE CI/BAT(RAETFUIIBEHETLUILOHEAE)H
*H_ 5'& $ EIJ 0) &ﬁ JE Allele count Genotype count
Dataset Population Alt Total Frequency Alt/Alt  Alt/Ref Alt/OtherAlts  Ref/Ref Ref/OtherAlts Other_Alts/Other_Alts Filter status Quality score
£ GEM-J WGA Japanese 3,536 / 15,008 0.236 ] PASS 1034620
£ JGA-WGS > Total 32, 156 0.205 5 22 0 51 0 0 PASS
£ JGA-WES Japanese 52 ¢ 250  0.208 PASS 451.769989013
BARAE = JGA-SNP Total 90026 / 365930 0246 |WHNL] 11778 66470 104,717 PASS
(RBTLILEESL) £ ToMMo 54KJPN  Japanese 20904 /108,604  0.192 PASS 8700090
£ NCBN  Total 4,892 23,528 0.208 644 PASS 2553770
v Japanese 4714 18,564  0.254 ] 624 PASS 2553770
Hondo 4,658 / 18,056 0.258 g 623 0: monomophic PASS 2553770
Ryukyu 38 / 372 0102 1 1: singleton PASS 2553770
African Caribbean in Barbados 1 188 0.005 —] 0 2:<0.0001 PASS 2553770
African Ancestry in SW USA 0/ 12 0.0 = 0 2 : 88?1 PASS 2553770
3 |5 =] 2|g * % Bengali in Bangladesh 0/ 170 0.0 — 0 5:<0.05 PASS 2553770
(RET7LILHEEERL) British From England and Scotland 0/ 182 0.0 [_m] 0 6:<05 PASS 2553770
Chinese Dai in Xishuangbanna, China 8/ 186 0.043  [HEL] 0 7205 PASS 2553770
Colombian in Medellin, Colombia 0y 184 0.0 — 0 PASSo4 2553770 ® /


https://grch38.togovar.org/variant/rs671#frequency
https://grch38.togovar.org/variant/12-111803962-G-A#ferquency
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https://grch38.togovar.org/variant/rs1212444447#frequency

https://grch38.togovar.org/variant/1-23825385-G-A#frequency

tgv746871 ioisssw
Frequency
Allele count Genotype coun
Dataset Population  Alt Total Frequency Alt / Alt Alt/Ref  Alt/OtherAlts Ref /Ref  Ref/OtherAlts  Other_Alts/Other_Alts  Filter status  Quality score
S GEM-J WGA Japanese 1 / 14,646 6.828e-5 E] PASS 210.39999389648438
£ JGA-WGS > Total 17 28 0.036 — 0 1 0 13 0 0 PASS
£ ToMMo 54KJPN  Japanese 1 / 108,604  9.000e6 [ | PASS 320.6600036621094
£ NCBN > Total 2 23,542 8.495e-5 |E| 0 PASS 1376.510009765625
£ gnomAD Exomes > Total 4 1 1,409,212 2.838¢-6 [l PASS P
(OF 3
Clinical significance MGeND
Title Clinical significance Condition
SNV|hg38|chr1:23825385-23825385|9G>A others
®
Clinical significance clinvar
Title VCV review status RCV review status :iI::i:':an:e t::ltuate d Condition(s)
NM_000191.3(HMGCL):c.31C>T (p.Arg11Ter) %k (Pathogenic 2024-01-29  Deficiency of hydroxymethylglutaryl-CoA lyase
criteria provided, multiple criteria provided, multiple
submitters, no conflicts submitters, no conflicts
(Pathogenic 2020-11-23  Long chain 3-hydroxyacyl-CoA dehydrogenase deficiency
no assertion criteria provided
* (Pathogenic ) 2017-05-18  Inborn genetic diseases

—REETIT ALT/ALT A% - FOGERBRSEERBRORE/ N7 VORIV HIR TSR0

criteria provided, single submitter

®

MedGen MedGen M

Create alert Limits Advanced

Full Report ~ Send to: +

© 0268601 has been replaced by C1533587, showing C1533587

Defici of hy yl-CoA lyase (HMGCLD)
MedGen UID: 735832 + Concept ID: 1533587 « Disease or Syndrome
3-hydroxy-3 ic aciduria; 3-Hydroxy-3

Coenzyme A Lyase Deficiency; Defect in leucine metabolism; HMG-CoA
LYASE DEFICIENCY; HMGCL DEFICIENCY; HMGCLD;
HYDROXYMETHYLGLUTARIC ACIDURIA

SNOMED CT: [ ic aciduria (4 3-hydroxy-3
CoAlyase deficiency (410059004); 3-hydroxy-3-methylglutaric
aciduria (410059004); HMG-CoA lyase deficiency (410059004)

Modes of inheritance: Autosomal recessive inheritance (Orphanet)

Gene (location): @  HMGCL (1p36.11)

MONDO:0009520
246450
ORPHA20

Monarch Initiative:
OMIME:
Orphanet:

Go to: V] (A

3-Hydroxy-3-methylglutaryl-CoA lyase deficiency (HMGCLD) is a rare autosomal recessive disorder
with the cardinal manifestations of metabolic acidosis without ketonuria, hypoglycemia, and a
characteristic pattern of elevated urinary organic acid metabolites, including 3-hydroxy-3-

ic, 3 ic, and 3- i ic acids. Urinary levels of 3-
methylcrotonylglycine may be increased. Dicarboxylic aciduria, hepatomegaly, and
hyperammonemia may also be observed. Presenting clinical signs include irritability, lethargy, coma,
and vomiting (summary by Gibson et al., 1988). [from OMIM]

! Definition
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https://grch38.togovar.org/variant/rs671#clinical—significance-mgend

https://grch38.togovar.org/variant/12-111803962-G—A#clinical-significance-mgend

=
[=)

tgv47264307 BEERAYEZE (MGeND:Medical Genomics Japan Variant Database)

Clinical significance mceND

Title Clinical significance

E=EMGeND Al

MGeND data only) Al data

SNV/INDEL (0)  CNV (0)  FUSION/SV (0)

v rsé71

Dataset . Download Help. News  About.

Condition

No data

Clinical significance clinvar

Title VCV review status RCV review status Clinical significance  Last evaluated ~ Condition(s)
NM_000690.4(ALDH2):c.1510G>A (p.Glu504lys)  Jedk (Pathogenic ) 20100201  AMED syndrome, digenic
reviewed by expert panel  no assertion criteria provided
(drug response ) 2021-02-12  Alcohol sensitivity, acute
no assertion criteria provided
(protective ) 2010-02-01  Alcohol dependence
no assertion criteria provided
(risk factor) 2010-02-01  Esophageal cancer, alcohol-related, susceptibility to
no assertion criteria provided
' ]-'— E/];:::% H (risk factor) 2010-02-01  Sublingual nitroglycerin, susceptibility to poor response to
Ellll * M :E\ (CI | nva r) no assertion criteria provided
(risk factor ) 2010-02-01  Susceptibility to hangover

Clinical significance:

®

e  Pathogenic (J&#) — Likely pathogenic — Likely benign — Benign (B14)

e  Uncertain significance (F~BH, VUS)

Review status:
° F4D

e =3O

° 22D

° 21D

o ENL

the individual variant

practice guideline
reviewed by expert panel

criteria provided, multiple submitters, no conflicts
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Manhattan plot of GWA study for alcohol drinking behavior.
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https://genome.m.u-tokyo.ac.jp/files/StatGenSummerSchool2025_GenomeDataAnalysis2.pdf

A cluster of 12 SNPs on 12q24 were found to significantly (P<5x10(-8)) associate with
drinking behavior in stage 1, among which rs671 (a Glu-to-Lys substitution at position 504)
in the ALDH2 gene showed the strongest association (odds ratio (OR)=0.16,
P=3.6x10(-211) in the joint analysis).

H 82 : Takeuchi, Fumihiko et al. “Confirmation of ALDH2 as a Major locus of drinking behavior and of its variants
regulating multiple metabolic phenotypes in a Japanese population.” Circulation journal : official journal of the
Japanese Circulation Society vol. 75,4 (2011): 911-8. doi:10.1253/circj.cj-10-0774
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Genome-wide association study

[ Search for keywords... ] Show entries
rs# and risk allele < . RAF © O P-value © © 0R © O ¢l €0 Beta © CL Betaunit =+ . Trait(s) © CL PubMed ID = ). Study accession = C. Discovery sample description = . Replication sample description & ©)
2 [1.79- ; G 83,713 Japanese ancestry ever drinkers,
1s671-2 0.000e+0  0Oe+0 0.000e+0 1.84] 1.815e+0  unitdecrease  alcohol drinking 31959922 GCST009799 81,371 Japanese ancestry never drinkers NA
[0.41- alcohol
1s671-2 0.000e+0  0Oet0 0.000e+0 0 ;15] 4.300e-1  unitdecrease  consumption 31959922 GCST009800 58,610 Japanese ancestry individuals NA
s measurement
[0.17- serum gamma-
1s671-A 2.502e-1  0Oe+0 0.000e+0 g 18] 1.746e-1  unitdecrease  glutamyl 34594039 GCST90018734 133,471 East Asian ancestry individuals NA
. transferase...
v [0.17- 0 - SEIUIN gamma: 344,104 European ancestry individuals,
1s671-A 0.000e+0 Oe+0 0.000e+0 0.18] 1.745e-1 unit decrease ?rlaurlw_:?gflase 34594039 GCST90018954 133471 East Asian ancestry individuals NA

2 2,794 Japanese ancestry drinkers, 1,521
156712 7.500e1  4e211 6.250e+0 5:56"  0.000e+0 drinking behavior 21372407 G6CST000994 733 Japanese ancestry cases, 729 Japanese ancestry chance drinkers, 1,351
7.14] Japanese ancestry controls Japanese ancestry non-drinkers

© 2 : ¢+ 5 >» page[l Jofs ®

A cluster of 12 SNPs on 12924 were found to significantly (P<5x10(-8)) associate with drinking behavior in
stage 1, among which rs671 (a Glu-to-Lys substitution at position 504) in the ALDH2 gene showed the
strongest association (odds ratio (OR)=0.16, P=3.6%10(-211) in the joint analysis).
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INYT R b‘ﬁ&? HGNC/Approved name  aldehyde dehydrogenase 2 family member
= Y = HGNC/Approved symbol Al
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HGNC/Alias name @
Transcripts
I,\ayza |J j’ F%{:—L 0) 7 Transcript ID Gene symbol Consequence type HGVS(cDNA) HGVS(Amino acid seq.) AlphaMissense SIFT PolyPhen
/7—__:/3> ENST00000261733 ALDH2 missense_variant ENST00000261733.7:c.1510G>A ENSP00000261733.2:p.Glu504Lys Likely pathogenic Deleterious Possibly Damaging
. <~ LS ENST00000416293 ALDH2 missense_variant ENST00000416293.7:¢.1369G>A ENSP00000403349.3:p.Glu457Lys Deleterious @JGED Possibly Damaging
(AlphaMissense’i &)

ENST00000548536  ALDH2 3_prime_UTR_variant ENST00000548536.1:¢.4138665A

e NMD_transcript_variant

ENST00000549106  ALDH2 ~ S-Prime-UTR.variant ENST00000549106.1:c.89G>A
NMD_transcript_variant
NM_000690.4 ALDH2 missense_variant NM_000690.4:c.1510G>A NP_000681.2:p.Glu504Lys Likely pathogenic Deleterious Possibly Damaging
NM_001204889.2 ALDH2 missense_variant NM_001204889.2:c.1369G>A NP_001191818.1:p.Glu457Lys Deleterious Possibly Damaging (7)
Publications
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— 0) / \ JT/ |~7h = &é PMID Reference Year y Cited by
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;h,—c l; \6 Xrﬁk'rﬁ *& 39226171 Aldehyde dehydrog 2 preserves kidney function by countering acrolein-induced bolic and mitochondrial dysfuncti 2024-
(PubTator3) Li SY, Tsai MT, Kuo YM, Yang HM, Tong ZJ, Cheng HW, Lin CC, Wang HT 10-08 0
Litvar2 JCI Insight. 2024-10-08;9(19):.
30217614 Aldehydes alter TGF- signaling and induce obesity and cancer.
(PubTator3 Yang X, Bhowmick K, Rao S, Xiang X, Ohshiro K, Amdur RL, Hassan MI, Mohammad T, Crandall K, Cifani P, Shetty K, Lyons SK, Merrill JR, Vegesna AK, John S, Latham PS, Crawford JM, 2024- 0
(Litvar2) Mishra B, Dasarathy S, Wang XW, Yu H, Wang Z, Huang H, Krainer AR, Mishra L 09-24 7
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Consequence

Molecular consequences

1l coding transcript variant [ sequence variant

All 845,473,347
&4 Transcript variant
—— e —— v Coding variant
Coding sequence variant 415,722
Ensembl Variation - Calculated variant consequences Feature elongation 0
For each variant that is mapped to the reference genome, we identify all overlapping Ensembl transcripts. We then use a rule-based approach to predict the effects that each allele of the variant may have on each transcript. The set of consequence terms, defined by Feature truncation 0
the Sequence Ontology® (SO), that can be currently assigned to each combination of an allele and a transcript is shown in the table below. Note that each allele of each variant may have a different effect in different transcripts.
This approach is applied to all germline variants and somatic mutations stored in the Ensembl databases. The resulting consequence type calls, along with information determined as part of the process, such as the cDNA and CDS coordinates, and the affected codons Frameshift variant 12,099,044
and amino acids in coding transcripts, are stored in the Ensembl Variation database and displayed on our website. For human and mouse variants any overlap with regulatory features is also displayed. For structural variants consequence terms are calculated on the fly Incomplete terminal codon
for display on our website or API access. You can use this pipeline to annotate your own data via Ensembl VEP. By default, Ensembl VEP will include upstream and downstream annotations for variants within 5kb of a nearby feature, see --distance in Ensembl VEP variant 12,404
options.
Inframe deletion 2,731,055
See below a diagram showing the location of each display term relative to the transcript structure: & <
& 5 Inframe insertion 1,126,690
0— - - - - - = - Missense variant 170,985,848
I 11 1 I X ipt=&IzstE S iptvari
\ = NMD transcript variant 357,834,908
1l regulatory region [ 5 prime UTR variant 1l splice donor variant 13 prime UTR variant V E P 75 tra n S C rl pt — t ( ~— |:|-|- % é
1 TF binding site E st rlaned v 1 splice acceptor variant e . Protein altering variant 76,521
start lost /stream gene variant
= splice region variant i Synonymous variant 75,712,606
‘splice donor 5th base
1l intergenic variant ‘synonymous variant ice dor B [l stop retained variant
] upstream gene variant E rissanee vt = 3: polypyrimgine tract | | Iincomplete terminal codon varant Start lost 494,648
s o intron variant N
 nrame celeton B icron vato Stop gained 6,470,885
stop gained " .
o " |l transcript ablation 1 non coding transcript exon variant
B e e i Jrepiontcan |1 coang v Stop lost 238,408
protein altering variant TFBS ablation / amplification = 5
W mature miRNAvariant ] feature elongation Start retained variant 7,672
[l NMD transcript variant 1l feature truncation .
v

Stop retained variant 140,627

»E&4 Non-coding variant
The terms in the table below are shown in order of severity (more severe to less severe) as estimated by Ensembl, and this ordering is used on the website summary views. This ordering is necessarily subjective and AP| and Ensembl VEP users can always get the

full set of consequences for each allele and make their own severity judgement. The IMPACT rating is a separate rating given for with other variant tools (e.g. SnpEMf@). »E4 Splice variant
* SOterm SO description SO accession Display term IMPACT Transcript ablation
[ transcript_ablation Afeature ablation whereby the deleted region includes a transcript feature S0:0001893& Transcript ablation HIGH Transcript amplification
Il spiice_acceptor_variant Asplice variant that changes the 2 base region at the 3' end of an intron $0:0001574% Splice acceptor variant HIGH Reiulaiony rasiant
[l spiice_donor_variant Asplice variant that changes the 2 base region at the 5' end of an intron $0:0001575@ Splice donor variant HIGH 9 Y : )
I stop_gained A sequence variant whereby at least one base of a codon is changed, resulting in a premature stop codon, leading to a shortened ~ SO:0001587: Stop gained HIGH Mature miRNA variant 28,499
transcript R A
£ - - Regulatory region ablation
I frameshift_variant A sequence variant which causes a disruption of the translational reading frame, because the number of nucleotides inserted or ~ S0:0001589¢ Frameshift variant HIGH
deleted is not a multiple of three Regulatory region ampliﬁcation
I stop_tost A sequence variant where at least one base of the terminator codon (stop) is changed, resulting in an elongated transcript $0:0001578¢ Stop lost HIGH - . )
start_lost A codon variant that changes at least one base of the canonical start codon $0:0002012& Start lost HIGH & Regulatory region variant
|l transcript_amplification Afeature amplification of a region containing a transcript $0:0001889% Transcript amplification HIGH TF binding site variant 40,049,364
[l teature_elongation A sequence variant that causes the extension of a genomic feature, with regard to the reference sequence $0:0001907¢& Feature elongation HIGH Teasablsilon 71533
l feature_truncation A sequence variant that causes the reduction of a genomic feature, with regard to the reference sequence $0:0001906& Feature truncation HIGH :
|l inframe_insertion An inframe non synonymous variant that inserts bases into in the coding sequence $0:0001821& Inframe insertion MODERATE TFBS amplification 0
|l inframe_deletion An inframe non synonymous variant that deletes bases from the coding sequence 50:0001822 Inframe deletion MODERATE & Intergenic variant
missense_variant A sequence variant, that changes one or more bases, resulting in a different amino acid sequence but where the length is preserved S0:0001583 Missense variant MODERATE

Downstream gene variant 0
Intergenic variant 272,608,855

Upstream gene variant 31 0
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online November 29, 2025. doi:10.1093/nar/gkaf1232
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https://grch38.togovar.org/downloads/release/current/grch38/frequency/vcfljga_wgs/jga_wgs.vcf.gz
chri2 111803962 . G A . PASS
AC=32;AN=156;AF=0.205128;AAC=5;ARC=22;A0C=0;RRC=51;ROC=0;00C=0;HAC=0;HOC=0

!

Index of

/downloads/release/current/gi

15-7u1-2025 04:44

23-Apr-2025 00:17
23-Apr-2025 00:17
23-Apr-2025 03:23
23-Apr-2025 03:24
23-Apr-2025 06:26

1450

1
124K

16
125K
16

$ tabix
https://grch38.togovar.org/downloads/release/current/grch38/annotation/chr_12_molecular_annotation.tsv.gz

12:111803962-111803962

tgv47264307 rs671 12 111803962 G A ALDH2
NM_001204889.2,ENST00000548536,ENST00000416293,ENST00000261733,NM_000690.4,ENST00000549106
3_prime_UTR_variant,missense_variant,NMD_transcript_variant Deleterious0.0 Possibly Damaging  0.709

Likely pathogenic 0.8864

bcftoolsttabixa Y FTpositionGENBREFHZHRETNIEEMDN) 7Y FORBRIEZTEREFTES 35
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*ﬁ % API https://grch38.togovar.org/api

2‘ VAR Acomprehensive Japanese genetic variation database (Home)

Datasetsl)}rﬂoa.ds‘ APl [Jlerms Contact About History Help Configuration  Login

Responses

@ swageer Select a definition |EEARAARA

Curl
curl -X "POST' \

[0 "https://grch38. togovar.org/api/search/variant’ \
TogoVar API -H 'accept: application/json' \
el -H 'Content-Type: application/json’ \

'{

TogoVar AP version 0.1 specification

"relation”: "eq",
Servers

"terms": [

w04

search A

s List variants whose class is any of insertion, deletion and indel.
P— List variants by identifiers (tgyv, rs)
List variants exist on an exact position
Nome Description . . e "
" List variants exist in a certain range Severirespanss

pretty If set, response bod . . . .

bockean List variants range from 0.05 to 0.95 in frequency in JGA-WES. Code Details

o List variants by genotype count.

stat If setto 0, donot: ) . ) ; 200 R bod

Available valves: 1, /' List variants exist on ALDH2 (Aldehyde Dehydrogenase 2 family member). gsponse DocY,

ot [ do ret List variants associated with C2675520 (Breast-ovarian cancer, familial 2).

Available values: 1. | jst variants associated with MONDO_0003582 (hereditary breast ovarian cancer syndrome).
Paginate result over 10,000 records.
List variants by prediction score

Request body.

Schema for searching variant List variants by prediction score unassigned or unknown
Examples:
[(iist variants exist on ALDH2 (Aldehyde Dehydrogenase 2 family member). -]

Example Value | Schema

12-111766887-A-T",
"https://gnomad.broadinstitute.org/variant/12-111766887-A-T?dataset=gnomad_r4" 3 6

B Download



https://grch38.togovar.org/api

FED

o WRE: BAA—RERDT7 LILEET—2XOFAFZEEY =0
o HERHNE : TogoVarDT LILEEZSHELI-mXEHES
o {KZ.T.L\c_k
m BFRAELEKALETALUNDOKETIEITZLUILEE (8 : XU7Y FOFER HKES
s BRAICODWTERTIELIFAXAKRBEOT—4S (BALRL, FET—42) KXE
m FUILBEEESBEO - RBRICZE TogoVarnDERESREWL WV -LET

o XWREB :NTFULEBRTB-ODOT7/ T—3 VEREZEE L=

o FHRAR: UTODEHRDREAEZTogoVar & > TEREA
EREARFIE R : ClinVar’a EDDBAEDRIREMESE (Pathogenic/Benign %)
BEREMTHER GWAS B LD KR -HELOBE GHRE -plESH)
AEMFA - SIFT/PolyPhen-2/AlphaMissense IZ&35EE - BEMHRO7
XERTEHR : PubMed FITEDC B&EHwX (PMID - EFEH®R - V> Y)
NBDCHi S L E T O Y S5 L& DEE

o /NTOARAT (JoGo) . FOTA—L (FPOST) . ¥EfH (Glycosmos) . ¥R (MoG+)

o {EmAIWIE

n  EERIEEL S XEIEROT VR by TIREIEVBFETHA

m NBDCHEIE{LMET RIS LLDERIITRRIIBVEY) V9, Aa=—VLRA. 25 8%
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e TogoVarIRFFEA /\— o HiEf
e DBCLS o T—HER-RELTLLEE>-E
o Z=iF % o HREME. EHEET —FA—ADE
o SE B o NBDCOE#E
o ““h.% %E = —_ s BE
e 2 s BA FIA FAR—REREE
o Kl e

o KAEH HhE/ /N
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