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NAT1 N-acetyltransferase 1 [ Homo sapiens (human) ]
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Official Symbol
Official Full Name

MNAT1 provided by HGNC
N-acetyltransferase 1 provided by HGNC

NAT1: N-acetyltransferase 1

This gene is one of two arylamine ~0.03335367888212204

Primary source HGMNC:HGMC:7645 Ny 5
See related EnsemblENSG00000171428 MIM:108345; AllianceGenome:HGNC:7645 N-acetyltransferase (NAT) genes in the human %@giggggi%géggg%i; hOY— XHk...
Gene type protein coding genome, and is orthologous to the mouse and : ~0.01337248645722866 = \%
RefSeq status REVIEWED - embedding : =P 2 BN
AR : rat Nat2 genes. The enzyme encoded by this -0.014994840137660503
rganism oMo saplens
' . _ _ . —P -0. 7
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; gene Catalyzes the 'EI'EII?SfEF of an acewl group 0.0008969168993644416 )jl:l VALY
Hominidae; Homo from acetyl-CoA to various arylamine and -0.014338741078972816 | -
Also known as  AAC1; MNAT; NATI; NAT-1 hydrazine substrates. This enzyme helps ' ~0.014337478202581406 N
Summary This gene is one of two arylamine N-acetyltransferase (MNAT) genes in the human genom metabolize drugs and other xenobiotics, and ? -019325092434883118 Tg%m |
genes. The enzyme encoded by this gene catalyzes the transfer of an acetyl group from functions in folate catabolism. Multiple 0.0047537339851260185 M C P W Entrv ID
substrates. This enzyme helps metabolize drugs and other xenobiotics, and functions in transcriot variants encoding different isoforms /\ d: 7 |\ ) l/ < y e 3F*§jﬂ== 1B
encoding different isoforms have been found for this gene. [provided by RefSeq, Aug 20° P . g W — Desc Flpthn
have been found for this gene. I I —j \ |\ — — # Z I\
Cosine#E{LIE = 0.864 —_ —
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N C B | G e n e O) NATZ: N-acetynransferase 2 -0.0353448971307956696 L !
This gene encodes an enzyme that functions to 0.0059287226758897305 —_— \
R C I\ U S L \ Z 0) . . , -0.010587004944682121 ] I ://\“Tar '_‘/7
| / both agtwate and deactwgte arylamine and _6. 613468217579126358 ]
—\ N hydrazine drugs and carcinogens. embeddin —0.015078280121088028
= \E = ; i thi : d
EIEE Elﬂ jz 7& = 'f’ﬁﬁ L/ Polymorphisms in this gene are responsible for —0.0009617771720513701 Entry ID
the N-acetylation polymorphism in which ——P»| -0.014374468475580215 Description |
— f\’ X I\ I. \/ /\\\ — \/ 7“ human populations segregate into rapid, -0.014851628802716732
y, ) /f intermediate, and slow acetylator phenotypes. 8.013432375344835224
Pol hi in thi | iated -0.004765643272548914
== ) — olymorphisms in this gene are also associate e Ape jc ,[uj_ :L\;_ X |\
< ’[T with higher incidences of cancer and drug RE s - AN
toxicity. A second polymorphic arylamine m
N-acetyltransferase gene (NAT1), is located
near this gene (NATZ2).
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BREESICHET HELGTICOVWTHIDEW Next Generation Sequencing (NGS) was carried out on subjects who visited an oriental medicine clinic due to recurrent sleep disturbance, and 40 individuals (17 male and 23 female) were set as the sleep diorder

(SD) group based on their scores on the sleep distrurbance guestionnaire of Pittsburgh sleep quality index (PSQI). The control group consisted of 40 healthy individuals (20 males and females each), as assessed by
both subjective diagnosis and test for metabolic syndrome factors.Ten individuals (five males and females each) from the SD and the control group, respectively, were allocated for NGS analysis.
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PSYCHOSOCIAL program)]. a

Abstract: To study an effect of polymorphisms of
genes encoding circadian rhythm proteins (CLOCK,
BMALT, PERZ, NPASZ) on sleep disorders in men
aged 25-64 years. The general examination was
carried out according to standard methods included
in the WHO MONICA-psychosaocial (MOPSY)
program. The standard Jenkins questionnaire was
used to study sleep disorders, Genotyping of the

.OMIM:615224

CosSim: 0.410

OMIM:B15224
MONDO:0014088

BM25: 0.000

advanced sleep phase syndrome 2

label: advanced sleep phase syndrome 2
definition: Any advanced sleep phase syndrome in ID:

CosSim: 0.456  BM25: 0.000
Sleep Abnormalities in Rare Genetic
Disorders: Angelman Syndrome, Rett
Syndrome, and Prader-Willi Syndrome -
ARP 5207
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Blood gene expression reveals reduced
circadian rhythmicity in individuals resistant
to sleep deprivation

ID: PRIJNAZ244978

Name: Homo sapiens

Title: Blood gene expression reveals reduced
circadian rhythmicity in individuals resistant to
sleep deprivation

these key genes. Next, we used CIBERSORT to
investigate the composition of 22 immune cell
components of key genes in SD patients. Finally,
the expression levels of key biomarkers in sleep-
deprived patients were examined by guantitative
real-time polymerase chain reaction [gRT-PCR).A
total of 50 DEGs were identified: six genes were
significantly upregulated, and 44 genes were
significantly downregulated. Kyoto Encyclopedia of

5.HP:5200304

CosSim: 0.383 BM25: 12.015

Short N1 sleep

ID: HP:5200304

Label: Short N1 sleep

Definition: Decreased duration of phase N1 of
nonrapid eye movement (MREM) sleep.
Comment: M1 sleep may be delayed or disrupted

NCBI Gene @
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UniProt @ - - . [J All datasets ’ .
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Title: (IBenetlcs of circadian rlhythms and delayedlsllelep phase syndrome, Investigating Genetics of Human Natural R A o - 1. PRINAG93021 1. pmid: 38090272 1 HP:5200362 1. MONDO: 0100081
Orphanet ® Slaep in humen heelth and dizeess. susceptibility to Short Sieepera am e ENEFRONRORAEETEANRTTZ W cactome - CosSim: 0.743  BM25:129.988 CosSim: 0.583  BM25: 28.996 CosSim: 0.404  BM25: 2.703 CosSim: 0.389  BM25: 18.808
T_rlT[I FER Tl R = Wiy s5im: 0. :129.9 B : 0.5 s | CosSim: 0.4 \ s 2. >os5im: 0. 5 18.
. Abstract: Circadian rhythms and sleep are OMIMIB14163 ID: PRINASB2668 HPO D] . . . . . . . . .
Mendo . fundamental biological processes integral to human MONDO:0800001 Name: Homa sapiens Circulating microRMA as potential Title: Experimental verification and Short NREM sleep sleep disorder
OMIM &) health. Their disruption is associated with label: delayed sleep phase syndrome, susceptibility Title: Investigating Genetics of Human Natural Orphanet ® diagnostic biomarkers for sleep disorder identifying biomarkers related to insomnia. ID: HP:5200362 ID: MONDO:0100081
2) detriu_n_ental physia!cgical consequences, including ta o _ _ o Short ?Iegpers _ ) _ P & ID: PRINAGO2021 Abstract: Insomnia is the most common farm of Label: Short NREM sleep Lablel_: ?Ieep disorder s .
- MedGen & cognitive, metabaolic, cardiovascular and definition: An inherited susceptibility or Description: Sleep is essential for life. A good Mondo 2 Name: Circulating microRNA as potential sleep deprivation (SD) observed in clinics. Although 2 HP:5200363 Definition: A change from the patient’s baseline
i - immunological d:.r_sfulnctions_ Yet many of_[he_ predisposition to developing delayed sleep phase night's sleep is pleasurable and_ sleep deprivation is 1 OMIM & diagnostic biomarkers for sleep disorder there are differances between insomnia and SO, ’ —, - sleeping pattern, in the hours slept and/or an
MP &) maolecular underpinnings of sleep regulation in syndrome. stressful. Prolonged sleep loss impairs temperature Al-generated summary {7 Regenerate = Title: Circulating microRNA as potential diagnostic they have similar symptoms and the same animal CosSim: 0.380  BM25: 2.703 alteration/dysfunction in the stages of sleep. _
= health and disease have remained elusive. Given Phenotype control, metabolism, immunity, and ultimately leads P biomarkers for sleep disorder model. Currently, there is a lack of microarray data Prolonged NREM sleep Synonyms: disturbances, sleep; sleep disturbance;
b . . . . . . . 2 EREESCERETINEFEESECHED. BE0 [ MedGen 2) A, : ) . ) ) 9 sleep disturbances; parasomnia
Uberon & the moderate heritability of circadian and sleep HP:0031354, Sleep onset insomnia to death. Extensive observational and = HERS S XE e e Description: Mext Generation Sequencing (NGS) on insomnia. Therefore, for now, we are going to ID: HP:5200363
) traits, genetics offers an opportunity that 2 OMIM:612975 epidemiological evidence indicates that optimal BEFOEETFRIBROBORCBEE53 30 55 MP 0 was carried out on subjects who visited an oriental apply the SD data to insomnia. Although many La.bel-IProlon od NREM slee 2. MONDO: 0003406
Cell Ontology @ complements insights from model organism studies [ —— sleep duration of 8 hours is associated with the e e e e ) medicine clinic due to recurrent sleep disturbance, studies have explained the possible mechanisms . 9 p T T ——
) to advance our fundamental molecular CosSim: 0.418  BM25: 0.000 maintenance of good health. In our society, SNTVWEY, ChoDBETE, BREOERFHTOL Uberon ® and 40 individuals (17 male and 23 female) were set associated with insomnia, no previous studies have 3.HP:52008358 ol s iR
= understanding of human circadian and slee . however, most people only get 6.5 - 7 hours. RERE, RS, RESEET S TWET, B as the sleep diorder (SD) group based on their considered the key genes associated with insomnia e sleep-wake disorder
GO ® physiology angd linked chronic disease bialogy. obsolete short sleep, familial natural, 1 Suboptimal slesp dﬁratio:r?as a strong assaciation ;f ' #W“' ® fUL SRR HsLTVwEY. & Cell Ontology &) scores on the sleep distrurbance questionnaire of or the relationship between insomnia and immune CosSim: 0.388  BM25: 3.876 P _
. , ; ; ; ; . ; ; P~ RIEEICEEYT S lETOWMK T, BMERE (NSS) - Pittsburgh sleep quality index (PSQI). The contral cells. In this study, we analyzed the relationship I d I ID: MONDO:0003406
BioProject @ Here, we review recent discoveries of the genetics OMIM:B12975 with mortality and morbidity. Lack of sleep has isted of 40 healthy individuals {20 mal b " di ils by identifyi Prolonged N2 sleep Label: sleep-wake disorder
' of circadian and sleep physiology and disorders MONDOD:0020784 been linked to cardiovascular diseases, obesity, Q:anﬂ’-gg:.;;‘ﬁ;%]ﬁ-én'a';s N, Thick DEROENY GO ® group consisted o calthy indviduals (20 males etween key genes and immune cells by identifying ID: HP:5200358 Definition: Abnormal sleep-wake schedule or
: & with a focus on those that reveal causal label: obsolete short sleep, familial natural, 1 hypertension, type 2 diabetes, and other et and females each), as assessed by both subjective biomarkers for the diagnosis of insomnia. Next, we bel: ociated with the circadian rhythm which
BioSample 2) + 1o . : P, : M Al " PR EENEAR TS CREA T ENTREATVET, BioProject o) diagnosis and test for metabolic syndrame verified the efficacy of these biomarkers Label: Prolonged N2 sleep pattern associated with the circadian rhythm whic
contributions to complex diseases. . healthjcognition conditions. It is clear that the o B . i = PR - ; ; Definition: Increased duration of phase N2 of affect the length, timing, andfor rigidity of the
3.0MIM:618591 . ! . . NSSIHAEIC bl - THWEESE T+ b ha 585 T factors.Ten individuals (five males and females experimeantally.First, we downloaded four ! ! 3
PubMed o) 2. pmid: 37382983 —. biclogical need for g|_anep varies dramancall:.f_ among 2EEIcol > TREWVWRERR T T EERmS 1 BioSample & each) from the SD and the control group, microarrays (GSE11755, GSE12624, GSE28750, and nonrapid eye movement (NREM) sleep. :I:ep—wake_ cylclgh rzlatwetolthe da;r:—mgh_t cyér_le.
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[ CaseReport € CosSim: 0.559  BM25: 0.000 - amilial Advanced Sleep Phase . Delaye e e e R " PubMed & Overall design: Circulating miRNA profile in patient (GEO) database, which included data from 239 °rS, mnia, apr
Title: [G f the circadi hvth d obsolete short sleep, familial natural, 2 Sleep Phase (DSP), Advanced Sleep Phase (ASP), HONTNFEIPRINAZE2668, 7 )LV Y/ IERE: G - serum samples for identifcation of potential normal human blood samples and 365 blood CosSim: 0.385  BM25: 3.876 and parasomnias such as bruxism and rapid eye
_] DB Catalog ) Itle: 1i-enes ot the circadian rhythm an OMIM:618591 Matural Short Sleepers (NSS) or Long Sleeping. In (AS). L v MiEf&EE (RTT). 754 — - 7o U—fEiRE [] CaseReport ® biomarkers in sleep disorder (sleep control: n=10, specimens from patients with SD. Then, we Prolonged N1 sleep movement sleep disorder. _
sleep disorders in an open population of MONDO:0020786 example, Matural Short Sleepers (NSS) have a (PWS) 1 EQEDHMEEEIC 511 2 ERES bFE S sleep disorder: n=10) analyzed two groups of differentially expressed D HP-200357 iﬁESZT;’QES'.SEL‘éijafe?'u‘?ﬁf;;‘fﬁfnEfiliﬁ'ee“
. . . labal: obsolete short sleep. familial natural. 2 lifelong tendency to... {for more see dbGaP study WS) 7 EDF D R a2 [ DB Catalo ® genes (DEGs) and used Suppaort Vector Machine : HP: : :
men aged 25-64 years (an epidemioclogical Phenotybe P ' page.) ATED. THoOEEEFEA BRSSO SEE g ' . PRINA244978 Recursive Feature Elimination (SVM-REE) analysis Label: Prolonged N1 sleep Subwakefullness syndromes; Tachypneas, sleep-
' = . ' - ; : inition: i lated neurogenic; disorder of sleep-wake
study under the WHO MONICA- : CosSim: 0.591  BM25: 26.015 and the Least Absolute Shrinkage and Selection Definition: Increased duration of phase N1 of re _ _
Y HP:0033083, Shortened sleep phase 2. PRINA371674 CEAL®TWIEARENRTWEY, ZhickD, EER Operator [LASSO) regression model to investigate nonrapid eye movement (NREM) sleep. schedule; disorder, sleep; disorder, sleep wake;

disorders of the sleep-wake schedule; disorders,
sleep; disorders, sleep wake; long sleeper
syhdrome; long sleeper syndromes; neurogenic
Tachypneas, sleep-related; neurogenic tachypnea,
sleep-related; non-organic sleep disorder;
phenotype, short sleep; phenotypes, short sleep;
short sleep phenotype; short sleep phenotypes;
short sleeper syndrome; short sleeper syndromes;
sleep disorder; sleep disorders; sleep phenotypes,
short; sleep related neurogenic tachypnea; sleep-

which the cause of the disease is a mutation in the : i = R Baiea VT 5 e Description: To address whether changes in gene Genes and Genomes (KEGG) pathway analysis i
polymorphisms of CLOCK, BMAL1, PER2, NPASZ CSNKID gene. 'P:i?reﬂ?‘sgzgil??g:*?:lities in Rare Genetic SRS NI PSHIRE R e BT SR expression in blood cells with sleep loss are showed that Salmonella infection, NOD-like by a number of sleep disorders, including insomnia, related neurogenic Tachypneas; sleep-related
was carried out.Carriers of the C/T genotype of Phenotype Disorders: Angelman Syndrome, Rett Syndrome T, HFEOBRGTFRE/NY—2MSBEBICHETHSC different in individuals resistant and sensitive to receptor (NLR) signaling pathway, Kaposi sarcoma- hypersomnia, and movement disorders such as neurcgenic tachypnea; sleeper syndrome, long;
CLOCK rs2412646 were more likely to think that HP:0002076, Migraine and Prader-Will Syndrome - ARP 5207 ! EAmERTWED, Chickb. SBIEEETARETD sleep deprivation (SD). associated herpesvirus infection, and Th17 call restless legs syndrome. sleeper syndrome, short; sleeper syndromes, long;
their sieep was «satistactorys or shacs. Camiers of HP:0002077, Migraine with aura Description: Thi ill invest: . o ' Blood draws every 4 hours during a 3-day study: differentiation were significant. Based on machine Synonyms: Short light sleep of NREM sleeper syndromes, short; syndrome,
the C/T genotype of BMAL1 rs2278749 were more ! escription: This research study will investigate HE L FOBENERSESMNIERTVEY 24-hour nermal baseline, 38 hours of continuous learning, we identified C2CD2L, SPINT2, APOL3, 6. HP:5200309 Sublakell Iness; Syncrome, jong 3 ecper;

likely to experience disturbing dreams, they woke

up tired and exhausted. Carriers of the AfA

genotype of PERZ rs934945 were more likely

(25%) to wake up two or more times a night, in 5.
general, from 4 to 7 times a week. In the population,

the C/T and T/T genotypes of NPASZ rsd4851377

were significantly more commaon in individuals with

7-hour sleep [(50% and 53.3%, respectively). An

association of certain polymorphisms of tCLOCE,

BMALT, PERZ2, NPASZ with sleep disorders was

OMIM:616882

CosSim: 0.400

OMIM:G16882
MONDO:0014814

HP:0002083, Migraine without aura
HF:0006979, Sleep-wake cycle disturbance
HP:0031873, Early chronotype

BM25: 0.000
advanced sleep phase syndrome 3

label: advanced sleep phase syndrome 3

sleep behavior in the rare neurclogical disorders
Angelman Syndrome (AS), Rett Syndrome (RTT),
Prader-Willi Syndrome (PWS) and Early-onset
Morbid Obesity (EMO). Sleep is very important to
proper health and plays a critical role in learning,
memory, brain development and brain function.
Sleep disturbances can have negative effects on
health and the guality of life of children and their
families. Sleep disorders are comman in individuals
with AS, RTT, PWS and EMO. As a result, individuals
with AS, RTT, PWS and EMO are at risk for sleep-
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wakefulness and subsequent recovery sleep, for a
total of 19 time-points per subject, with every 2-hr
psychomotor vigilance test (PVT) assessment when
awake. Fourteen subjects who were previously
identified as behaviourally resistant (n=7) or
sensitive (n=7) to SD by PVT. Intervention
consisted of 38 hours continuous wakefulness. We
found 4,481 unigue genes with a significant 24-
hour diurnal rhythm during a normal sleep-wake
cycle in blood (false discovery rate [FDR] <5%).
Biological pathways were enriched for biosynthetic

PEKMNOX1, and AZM as key genes for SD; these were
confirmed by receiver operating characteristic
[ROC) analysis. Immune cell infiltration analysis
showed that C2CD2L, SPINTZ2, APOL3, PKNOX1,
and AZM were related in different degrees to
regulatory T cells (Tregs), follicular T helper cells,
CD8 cells, and other immune cells. The gRT-PCR
experiments confirmead that the expression levels of
C2CDZ2L concurred with the results derived from
machine learning, but PKNOX1 and APOL3 did
not.In summary, we identified a key gene (C2CDZL)

CosSim: 0.377
Short N3 sleep

ID: HP:5200309

Label: Short N3 sleep

Definition: Decreased duration of phase N3 of
nonrapid eye movement (NREM) sleep.

Comment: On an electroencephalogram (EEG), M3
sleep is characterized by a distinct pattern of
synchronized brain waves. These brain waves give

BmM25: 13.731

syhdrome, short sleeper; syndromes,
Subwakefullness; syndromes, long sleeper;
syndromes, short sleeper; tachypnea, sleep-related
neurogenic; wake disorder, sleep; wake disorders,
sleep

3. MONDO: 0024376

CosSim: 0.364 BM25: B189
sleep disorder, initiating and maintaining

sleep

found. definition: Any advanced sleep phase syndrome in related health problems that can waorsen existing TS TS LOBEREEREL TN, FEOINCRNAE processes curing sleep. After accounting for that may faciifiate the: development of blomarkers N3 the moniker “slow-wave sleep. ID: MONDO:0024378
3. pmid: 36933344 which the cause of the disease is a mutation in the daytime behaviors and lead ta additional prablems BeeRNAD DSAD RS & A OIS AT —N—& LT ngﬁﬁmﬁgs?ﬁsﬁS?lorf:z';iifafﬁiiﬁfegz:nﬁi for insomnia. Synonyms: Short slow wave sleep Llabel: sleep disorder, initiating and maintaining
PER3 gene. i i inci jecti S . . . o id: 7.HP:52008359 sleep
BSOS Phenc?xfpe ;vr”tr;w:eegtrﬂldnga?ﬁc:per?Oéw;{arTa.r::eteprinzT;?;;OEZE;[aI:iZSr ETHEALIENRENTVWETPRINAIACIOE, —HRtE but significant, linear changes in expression with 2. pmid:37325305 - Synonyms: disorders of initiating and maintaining
¥ : ' P the duration of SD (FDR<5%). The main change CosSim: 0.560 BM25: 33211 CosSim: 0.376 BM25: 3.876 sleep

Title: Behaviour genetics and sleep: A

HF:0000716, Depression

in individuals with Angelman Syndrome, Rett

TEREMRE LAAR TR, BEERMOEWYREEFR

it

with SD was a reduction in the amplitude of the

Title: A latent profile analysis of sleep

Prolonged N3 sleep

4. MONDO: 08060801

narrative review of the last decade of HP:0031873, Early chronotype Syndrome, Pr_ader—WiIIi Syndrome and Ean_*ly—_onset BIr53 2BENEEEAN. SUWERENEE, Uty — diurnal rhythm of expression of normally cycling
. Morbid Obesity. 2. Compare sleep behavior in e = : ) rabe sets. This reduction was noticeably higher in i i i ID: HP:5200359 0ESim: . 4514
o . 6. OMIM: 605841 4 he _ H e . - . . - p y hig disturbance in relation to mental health : CosSim: 0.358  BM25: 4.514
guantitative and molecular genetic research I these individuals with sleep behavior in normal... In, FER. BHEM D »BEHEICEES Y 20T O A & behaviourally resistant subjects than sensitive I d in Chi Label: Prolonged N3 sleep
in humans. CosSim: 0.400 BM25: 0.000 (far more see dbGaP study page.) EHLTVET EARERTWET, ThlcL D, BEFR subjects, at any given p-value. Furthermare, blood among college students in China. Definition: Increased duration of phase N3 of delayed sleep phase syndrome,
) o _— L . cell type enrichment analysis showed that the Abstract: This study aimed to examine the subtype nonrapid eye movement (NREM) sleep. susceptibility to
Abstract: During the last decade quantitative and narcolepsy 2, susceptibility to 3. PRJNA6I3021 EARELECIN EEET STHEEA R ER T WED expression pattern difference between sensitive classification characteristics of sleep disturbance v

molecular genetic research on sleep has increased
considerably. Mew behavioural genetics technigues

have marked a new era for sleep research. This

paper provides a summary of the most important

findings from the last ten years, on the genetic and 7.
environmental influences on sleep and sleep

disorders and their associations with health-related

variables (including anxiety and depression) in

OMIM:E05841
MONDO:001E07
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and resistant subjects is mainly found in cells of
myeloid origin, such as monocytes. Individual
differences in behavioural effects of sleep
deprivation are associated with differences in
diurnal amplitude of gene expression for genes that
show circadian rhythrmicity.
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[SD) in college students and their associations with
sample characteristic factors and mental health
outcomes.The sample comprised 4,302 college
students [Mean age=19.92 £ 1.42 years, 58.6%
females). The Youth Self-Rating Insomnia Scale,
Beck Depression Inventory, 8-item Positive
Subscale of the Community Assessment of Psychic
Experiences, and 10-item Connor-Davidson
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