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Zaklady prakticke bioinformatiky

Téma 5/10

Nukleotidova bioinformatika |

Cile:

Student bude schopen vyhledat a stahnout nukleotidovée sekvence
vybranych genu a ziskat relevantni informace o téchto genech. Student
bude schopen analyzovat zakladni vlastnosti vybranych nukleotidovych
sekvenci a porovnat vicero nukleotidovych sekvenci.



,Bioinformatika nukleovych kyselin®

Vyhledavani NK sekvenci

Analyza vlastnosti sekvenci-slozeni, reverse complement, identifikace restrikénich mist (Palindromy)
Prace s kddujici DNA=prace s proteiny / preklad DNA sekvence-otvirani ¢teciho ramce

Navrh primer0 pro PCR, rt-PCR

Predpovéd sekundarnich struktur

Porovnavani sekvenci

Vyhledani SNPs

,Cteni“ sekvenacnich dat a spojovani fragment

Vyhledavani hladin expresi jednotlivych gent

mikroRNA

Celé genomy
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DNA/RNA

4 nukleotidy: Adenin, Guanin, Thymidin (Uracil), Cytosin : 5= 3~

Second nucleotide

(Frederick Sanger/Walter Gilbert 1980 Nobelova cena za uréovani DNA sekvence) J . . -

LU g | UCU UAU @ uGU @ u
Geneticky kod zalozeny na tripletech: e ¥ | oo gy, | a0 uGe c
UUA UCA UAA STOP | UGA STOP |A
- . UUG lelc UAG STOP | UGG G
Zapis sekvence: olnie o )
Apdencsine ¥ |TorC cuu ccu CAU CGU u
A, CT(U),G e i o of cuc cce oo | cAC & | coc 6 s
N cokoliv T thymidine R Gora 3 CUA CCA CAA CGA A ,'g
: NAGCHT B G Tac 8 | cue CCG cao @ | coo G 2
R A/G purln U uridine (matches T) D G, A, or T g g
L KGorT H ACorT & AUU : ACU AAU AGU @ U E
Y C/T pyrimidin = sewc viGGara £ auc & ACC AAC Q AGC c £
[T ———
Kombl tarita: A=T C=G AUA ACA @ ARA AGA A ©
ompiementarita: A=1, L= AUG Meb | AcG AG & | Ace G
L ) ) ) GUU GCU GAU GGU U
Dvojretezcova DNA: 5-ATGCCATAAAA-3 GUC ‘ GCC GAC GGC «m |cC
3'-TACGGTATTTT-5’ GUA GCA ° GAA cer @ |a
GUG GCG GAG GGG G

400-nt (nukleotidd) = 400 bp (base pairs/part bazi)...kbp, Mbp




DNA/RNA

9 Purines
i i NH 0]
:E ,-—Jﬂ-—o //,/ O N \1 N o N"
O0=5 {c0mP 1" ~p Base Ity G SO
° SN\ N NS
O O 0 glycosidic bond
© Adenine Guanine
Pyrimidines
------- nucleoside------ NH,
nucleotide------ T N
nucleoside diphosphate---------- 'T'/KO /K /&

- nucleoside triphosphate---------- Cytosine Uracil Thymine



DNA/RNA
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Prokaryota

< Gene

Promoter RBS

A1 | AR RN RNR AR ERR RN RN RN NN

Y

Figure 3-1:
Relationship
between ATG STOP

gene, RIIITITIIRRNRINNRY - mRNA

mRNA, and LHEETETERTERCCRTOOORRRD RO CRRRETERRRTOCARTOOOERD ORE

protein
sequence

e |

for
prokaryotes. ‘
— MLCRERFRAERRDARRRROVARERRDACCRRRPRVCARERDARERROVRRRCRIMERRYY~ Protein



Eukaryota

Genomova DNA / chromozomy

gen gen gen

transkripce /

Primarni transkript: hnRNA intron BeXonY intron FEXond i fexond | exon i exon

sestfih shRNA  /

-

mRNA Koédujici oblast (CDS)

translace l

PROTEIN



DNA sekvence / databaze (primarni)

Hlavni databaze nukleotidovych sekvenci (konsorcium):

Evropska EMBL (EBI) (1980) / ENA

European Molecular Biology Laboratory / European Nuc?eotiﬁie ‘Archive http://www.ebi.ac.uk/ena/

M\/ Americkd GenBank (NCBI) 1982 g—_g]\]CB] http://www.ncbi.nlm.nih.gov/nuccore/
Maticnal Center for
U.S. National Center for Biotechnology Inforr, faciese memsten GenBank
Release Date Bases Sequences
3 Deac 19382 630332 606

74 Dec1992 120242234 97084
Japonska DDBJ (1984) 133 Dec2002 28507990166 22313833

% DDB] http://www.ddbj.nig.ac| 193/ pec 2012 148300863904 161140325
DNA Data Bank of Japan

DNA Dasa Baolk of fapan 211 Dec 2015 203939111071 1809232925

241 Dec 2020 723 003 822 007 221 467 827
X ,nemoderované” databaze (zadna zaruka, Ze data jsou uplné kvalitni)

ug 2024: 3 675 462 701 077 bases, 251 998 350 sequences
Feb 2025: 5 415 448 651 743 bases, 255 669 865 sequences



http://www.ncbi.nlm.nih.gov/nuccore/
http://www.ddbj.nig.ac.jp/
http://www.embl.de/

GenBank/NCBI

GenBank and WGS Statistics
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10,000,000
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10,000,000,000 —_—GEn...
— WGS
100,000,000
1,000,000
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DNA databaze NCBI

<, ~ o Y o) :
— NCBl Resources (¥ jostovap

- All Databases

—<NCBl  ficeoige s
National Center for -TOLE
Biotechnology Information PubMed
All

NCBI Home All Databases b NCBI
- Assembly Popular Resources
Resource List (A-Z) BioProject nter for Biotechnelogy Information advances science and health by providing access to PubMed

BioSample jenomic information. Bookshelf
BioSystems

Chemicals & Bioassays 2?0\55 B| | Mission | Organization | Research | NCBI News PubMed Central
n\Var
Data & Software Clone PubMed Health
DNA & RNA Conserved Domains BLAST
Domains & Structures dbvar
| enomics alyze data using NCBI software Genome
_ = EST s Get NCBI data or software SNP
~ Genetics & Medicine | Gene - Learn how to accomplish specific tasks at NCBI

Genomes&Maps | Gy Dorasets pns: Submit data to GenBank or other NCBI databases

GEO Profiles
| Literature | HomoloGene
Proteins MedGen Resources
_Sequence Analysis | NCBI Web Site

My NCBI Sign Out

All Resources

MNucleotide

Genes & Expression

Gene

Protein

NCBI Announcements
of access for help

Taxonomy ﬂTﬂgm& V kaching materials, news
B - . her aducational cos

NCBI Video: Submitting manuscripts on
NIHMS




DNA databaze NCBI

& NCBI

Resources (Y] How To (¥ Sign in to NCBI

Nucleotide [Nucleotide /||

 search

Advanced

Using Nucleotide Nucleotide Tools Other Resources
Quick Start Guide Submit to GenBank GenBank Home

FAQ LinkOut RefSeq Home

Help E-Utilities Gene Home

GenBank FTP BLAST SRA Home

RefSeq FTP Batch Entrez INSDC




DNA databaze NCBI

National Library of Medicine

National Center for Biotechnology Information

Nucleotide | Nucleotide V|‘nqo1 | ‘ @

Create alet Advanced Help
Species Summary » 20 per page = Sort by Default order = Sendto. »  Filters: Manage Filters
Animals (1,535)
Plam_s @) Results by taxon s
Fungi (11) .
Protists (3) Top Organisms [Tree]
Bacteria (8,910) Mycobacteroides abscessus (2570)
oENE was tis heiptr? ot || 19 Neisseria meningitds (995)
Molecule types . Legionella pneumophila (716)
genomic DNA/RMNA (9,561) NQO1 — NAD{E)MUIHDHG dehydrogenase 1 Neisseria gonorrhoeae (557)
MRNA (341) Homo sapiens (human) MNI other taxa (3458)

; ore...
Customize .. Also known as: DHQU, DIA4, DTD, NMOR1, NMORI, QR1
Source databases Gene ID: 1728
INSDC (GenBank) (9,205) Find related data -
RefSeq (1,288) .
Clustomize RefSeq products Orthologs Genome Data Viewer Database: | Select hd
Sequence Type . . . .
Nucleotide (10,489) New - Visualize gene across multiple species
EST (4)
G3S5(3) Search details -
m|nqol[ﬂll Fields]
B

Genetic




DNA databaze NCBI

transkript = bez intronti (mRNA)

Showing 4 of 4 (by status, accession number)

odpovidajici protein

Transcript nt Protein aa Isoform  Status
@ 2521 @ 274 a MANE Select

NM_001025433.2 2419  NP_001020604.1 240 b curated

NM_001025434 2 2407  NP_001020605.1 236 C curated

NM_001286137.2 2305 NP_001273066.1 202 d curated

| View full table |




DNA databaze NCBI

Resources [¥) How To [~

5 —
& NCBI

jostovap My NCEI Sign Out

Omezeni na: —

Mucleotide

——

Species
Animals (826)
Fungi (3)
Protists (3)
Bacteria (5.564)
Customize ...

Molecule types

genomic DNA/RNA (8,907)
mMRMA (455)

Customize ...

Source databases
INSDC {GenBank) (8,754)
RefSeq (668)

Customize ...

Sequence Type
Mucleotide (9,.417)
EST (4

GS5(3)

Genetic
compartments

~—FElazmid (2)

Sequence length
Custom range. ..

Release date

Nucleotide v |/ngo1 |

|

Create alert Advanced

Summary = 20 per page~ Sort by Default order »
hledani jiného organismu:

GENE

NQO1 — NAD(P)H quinone dehydrogenase 1

Horno sapiens (human)
Also known as: DHQU, DIA4, DTD, NMOR1, NMORI, QR 1

Gene ID: 1728
RefSeq transcripts (4)

Was this helpful?

RefSeq proteins (4)  RefSeqGene (1)  PubMed (580)

Orthologs H Genome Browser H BLAST | ‘ Download |

RefSeq Sequences

ltems: 1 to 20 of 9424

FPage III of 472 Mext =

Help

Sendtoi~  Filter your results:

All (9424)
Eacteria (8564
INSDC (GenBank) (8754)

mRNA (455)
RefSeq (668)

Manage Filters

Results by taxon

Top Crganisms [Tree]
Mycobacteroides abscessus (2570}
Clostridicides difficile (2236)
Meisseria meningitidis (995)
Legionella pneumaphila (7716)
Meisseria gonorrhosae (557)
All other taxa (24716)

Find related data =
Database: | Select d

Last ==




= NCBI Resources ¥ How To ¥

jostovap My NCEl Sign Out

Nucleotide Nucleotide v Nqol and mus

Save search Limits Advanced

Display Settings: [~ Summary, 50 per page, Sorted by Default order

Help

Send to: [+  Filter your results:

All (30
===y Results:30 o
Bacteria (3
[0 Mus musculus full open reading frame cDNA clone RZPDo836H0351D for gene Ngo1. NAD{PH dehydrogenase, quinone 1: INSDC (GenBank) (12)
1. complete cds, incl. stopcodon mRNA (8)
825 bp linear mEMNA RefSeq (18
Accession: CTO10284.1 Gl 71059896
GenBank FASTA Graphics Related Sequences Manage Filters
w1 Mus musculus NAD(P)H dehydrogenase. quinone 1 {Nﬂ w Top Organisms [Tree]
2. 1,552 bplineurTmith Mus musculus (17)
Access - 161621259 T £
GenBank . raphics Related Sequences Azoarcus sp. BH72 (2)
Meisseria meningitidis 22491 (2)
[ Mus musculus NAD{PIH:quinone oxidoreductase 1 (Ngo1) gene. promoter region and exon 1 Stenotrophomenas maltophilia K279a (2)
3

Cal

o[

@

1,069 bp linear DNA

Accession: AY425712.1 Gl 37694057
GenBank FASTA Graphics Related Sequences

asrmi|ln meagme SN\yhole genome shotuun@

130,604,219 bp linear DN
ArTEesan CRANON = ar
GenBank FASTA  Graphics

Mus musculus 232000009761530 genomic scaffold. whole genome shotgun sequence
57,330,464 bp linear DNA

Accession: CH466525.1 Gl 70980455
GenBank FASTA  Graphics

Mus musculus strain C57BL/6J chromosome 8 genomic contig, GRCm38.p1 C5TBEL/G) MMCHRS CTG11

56,658,466 bp linear DNA

All other taxa (2)

Mare. ..

Find related data -
Database: | Select w

Search details -

ngol [AR11l Fields] AND
("Mus" [Crganis=sm]

OR "Mus" [Organism] OR mus
[11 Fields])




,GenBank flatfile”

::: MNCBl Resources ¥ How To (%] jostovap My NCEl Sign Out
Nucleotide [Nucleotide  v|| |
Limits  Advanced Help
Display Settings: (~] GenBank Send:
Change region shown -

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA

MNCBI Reference Sequence: NM_008706.5

, P . Customize view -
FASTA Graphics Délka transkriptu
Go to:

Analyze this sequence -

LOCUS NM_00B706 1552 bp mENL linear ROD 27-0CT-2013 Run BLAST
DEFINITION Mus musculus NAD(P)H dehydrogenase, guinone 1 (Nagol), mRHA. . .
ACCESSION NM_008706 g Pick Primers
VERSION WM 00B706.5 A 7 “ A Highlight Sequence Features
b Pristupovy kod (accession number) gnlignt Seq

=fSed. Find in this Sequence
SOURCE Mus musculus (house mouse)

CORGRANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniasta; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Glirea; Reodentiar Articles about the Ngo1 gene -
- Sciurcgnathi; Muroldea; Muridae; Murinae; Mus; Mus. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (bases 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
AUTHORS Adamovich, Y., Shlomai,&., Tsvetkov,P., Umansky,K.EB., Reuven,H., The protein level of PGC-1a, a key metabalic
Estall,J.L., Spiegelman,B.M. and Shaul,Y. regulator, is controlled by NA [Mol Cell Biol. 2013]
TITLE The protein lewvel of PGC-lalpha, a key metabolic regulator, is

MADPH:quinone oxidoreductase 1 requlates host

controlled by HADH-HQOL SHE T ) g
susceptibility to ozone via iso| [J Biol Chem. 2013]

JOUBNAT Mcol. Cell. Bicl. 33 (13), 2603-2613 (2013)
PUEBMED 23648430 See all
REMREEK GeneRBIF: findings link NQO1, & cellular redox senscr, to the
metabolite-3ensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism
REFERENCE 2 (baaes 1 to 1552)
AUTHORS Dong,H., Shertzer,H.G5., Genter,M.B., Gonzalez, F.J., Vasiliou,V.,

Pathways for the Ngo1 gene -
Regulation of ornithine decarboxylase (ODC)

Jefcoate,C. and NWebert,D.W. Metabolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse NQ01 and CYP1El proteins .
JOURNAL Biochem. Bicophys. Bes. Commun. 435 (4), 727-732 (2013) Metabolism
PUEBMED 23692925 See all...

AT T, e e e TI T T T o b om o om e o o P S, [ St I I % o T o T S R | S —



hydrocarbon hydroxylase in the mouse BioSystems

JOURNAEL J. Biol. Chem. 252 (1}, 157-1&5 (1577} CCDS ~
DOBMED B33115
COMMENT VLLIDATED REFSEQ: This record has undergone wvalidation or Components (Core)
preliminary review. The reference sequence was derived from Components (EST)

BE075568.1 and LASBI0T7.1.

On Dec 4, 2007 this seguence wersion replaced gi:153751748.
Publication Note: This RefSeq record includes a subset of the Gene
publications that are availsble for this gene. Plezse see the Gene
record to access additional publications.

##Evidence-Data-STARTE# HomoloGene
Transcript exon combination :: RKOTSEER.1, BCOO4573.1 [ECO:0000332]

Full text in PMC

GeneView in dbSNP

Map Viewer
#tEvidence-Data-ENDf§
PRIMBRY REFSEQ_SEPEN PRIMZRY IDENTIFIER PRIMARY SEAN coMp Master
1-108% LEOTESER .1 2-1050 Probe
FEATU RES 10%0-1052 LBGE20TT.1 123-125 _
PR bR o PR v =5 .2 = ) AL T EES Protein
Location/Cualifiers Publded
1..2601
—— SOURCE Imereand smotHAmn sand ana® Publied (RefSeq)
PubMed (Weighted)
.(.:h.r.0| I |OSQ.| I le 16 Taxonomy
FiEp= Logd. L UniGene
1T UniSTS
—— genel.. 1552
ee . GEO Profiles

fgene_ synonym="AVO01255; Diad; Dtd; Nmo-1; Nmol; Nmorl;
Cx-1; Oxl; Qrl"
/note="NAD(F}H dehydrogenzse, gquinome 1" Recent activity =

S aren E e A TT- T 01 AT

Tum Off Clear
> O n 1 140 S Mus musculus NAD(P)H dehydrogenase,
Dty = quinone 1 (Ngo1), mRNA Muclzatide
/fgene synonym="AVO01lZ55; Diad; Dtd; Nmo—-1; Nmol; Nmorl; Mgo1 [Mus musculus]
Cx-1; Oxl; Qrl" Pratein
finference="alignment:Splign:1.35.8" regulation of ngo1 AND (Clinical Trial[ptypl)
Tigc feature 38..40 (6) PubiMed

fgene="Ngol"
fgene synonym="AV001255; Diad; Dtd; Nmo-1; Nmol; Nmorl:
Cx-1; Oxl; Qrl™

NQO1, MPO, CYP2E1, GSTT1 and GSTMA
polymorphisms and biological effects ¢ Pushzd

stop codon” ngol review AND (Clinical Trial[ptyp]) {1}

—— (DS 134..958

e Sesmare...

L W o

s g=iem_syaesgae mvewecwwr D184 Dod; Nmo-1; Nmol; Nmorl:
Ox—-1; Oxl; Qrl™

/EC_number="1.§.5.2"

fnote="guinone reductase 1; DT-diaphorase; azoreductase;
phyvlloquinense reductase; menadione reductase;
NAD(P)H:quinone oxidoreductase 1; diaphorage 4
(HADH/NADPH) ; NAD(P)H menadione oxidoreductase 1, dioxin

| 008706 : 1 segment Det I Display: FASTA GenBank Help % R




CDS 134"958 i5; Diad; Dtd; Nmo-1; Nmol; )

ot thud Hmorl;
[ O N
fstandard name="Ngol"
fdb_xref="UniST5:455103"
5TS 1153._.1322
sttt P
fgene synonym="AVO01255; Diad; Dtd; Nmo-1; Nmol; Nmeorl;
Cx-1; O=xl; Qrl™
fstandard name="RV0D1255"
fdb_xref="UniST5:175814"
1530..1535
Sgene="Hgol"
fgene synonym="AVO0l255; Diad; Dtd; Nmo-1; Nmol; Nmorl;
Ox-1; O=xl; Qri™
fnote="putative”
1882
Sgene="Hgol"
fgene synonym="AVO01255; Diad; Dtd; Nmo-1; Nmol; Nmeorl;
Ox-1; Oxl; Qrl"™

—m.

fnote="putative”

QRIGIN

-

aggetcaget
£l agggtcgtot
aacatctgga
atcattcaac
ggtactogaa
cacaggtgag
taaggasgga
coctggtgata
gtttgagaga
tootttorag
ctotottoag
cctgogtttc
tocaccagat
ggaggagacc

attcttaatg

cttactageo
tggoaaccag
s atagegy
tacgocatga
toctgaccEct
ctgaaggact
ogooctgagon
tttoagttos
gtgoctogtag
aataagaaga
ggtgtocacyg
tgtggcottco
gooogoatgo
coactotatt

asssaggaag

tagoctgtag
ctgotcagoo
cgagaagage
aggaggcige
atgotatgaa
cgaagaactt
cagatattgt
CATTICAghyg
CAggatttge
crEtgottte
gggacatgaa
aggtcttaga
agatcoctgga
ttgotocaag
ttcaagagga

coagoooTas
aatcagogtt
cCctgattgta
tgtagaggct
CcttCaaccer
tcagtatcet
ggCcCgaacac

ctacacatat
tatcaccact
cgtoattote
acctcaactg
aggatggaag
cagoctgttt
gragaagaag

ggatcteotee
cggtattacyg
ctggcccatt
ctgaagaaga
atcatttoca
tCCgagtcat
aEgRAgCEgy
cocagocatte
gCcbgocatgt
gggggtageg
tggoCogatte

asacgtotgg
gacctasact
aacaagtttg

gaagagettt
atoccotoocte
cagagaagad
gaggatgggsa

ctoctageata
BAgCLICags
tgaaaggyCty
BCOECascg]
gCtocatgta

ttggccacad
BaacCCgtotg
ttoaggragg
gcctocbotg

gggccatoac
%€l atttttttcco
1021 tttcattttt

Cctgggoaagt
taacatatag
ttocctttget

coattocage
ttagacgcag
ccacgaggat

tgacaaccag
ctttebtttt

gggssasgya

atcasagota
cococcagottg
gtagotitoc

gaaaataaiid
tctgacttge
trostoctis

1081 ttott
1141 cagggdq
1201 cattty
12€1 tataaty

1321 gggactzact

1381 tcasttactg

1441 tecntgtacac

1501 tectttctatt
ff

| 008706 - 1 segment

tgtttagcag
tgoagtgact
agcoacacecea
tetttbtttt

ttagcagtta
gacatggoge
ggtoctggga
tttaatcgaa

gcteaagoct
ccagggggatt
2aggaatttt
atasatgaat

gt

ATG

ggototooag ctottttotg
zaaacagate tocegtotost
scatcacaca to

De1ail5| Display: FASTA GenBank Help %

v
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MNucleotide

jostovap My NCEl Sign Out

|Nucleotide v/ |

Limits Advanced Help
Display Settings: [~ GenBank Send:
Change region shown -
Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA
e Sequence: NM_008706.5 .
] Customize view -
— | FASTA |=
Go to: [+
Analyze this sequence =
LOCUS HM_00E708 1552 bp mRNL linear ROD 27-0CT-2013 Run BLAST
DEFINITION Mus musculus NAD(P)H dehydrogenase, guinone 1 (Nagol), mBHA. . )
LCCESSION  HM 008706 Pick Primers
VERSICHN WM 00B706.5 GI:16162125% Highlight Sequence Features
KEYWORDS RefSeq. L )
SOURCE Mus muaculus (house mouse) Find in this Sequence
CRGANISM Mus muaculus
Eukarvota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Articles about the Ngo1 gene =
Sciurognathi; Muroidea; Muridae; Murinae; Mus; Mus. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (bases 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
LAUTHORS Adamovich,¥., Shlomai,&., Tsvetkov,P., Umansky,K.BE., Reuven,H., The protein level of PGC-1a, a key metabolic
Eszall,J.L., Spiegelman,B.M. and Shaul,¥. regulator, is controlled by NA [Mol Cell Biol. 2013
TITLE The protein level of PGC-lalpha, a key metabolic regulator, is
controlled by NADE-NQO1 NADF‘H_:q_u_inune uxidurgdgctase 1_ regulates host
JOURNAL Mol. Cell. Biol. 33 (13), 2603-2613 (2013) susceptibility to ozone via iso|[J Biol Chem. 2013]
FOBMED 23648480 See gl
REMARREK GeneRIF: findings link HQOLl, & cellular redox senscor, to the
metabolite-3ensing network that tunes PGC-lalpha expressicon and
activity in regulating energy metabolism Pathwa]rs for the N[:|l:r1 gene -
REFERENCE 2 (bases 1 toc 155Z2)
AUTHORS Dong,E., Shertzer,H.G., Genter,M.B., Gonzalez,F.J., Vasiliou,V., Regulation of ornithine decarboxylase (ODC)
Jefcoate,C. and Nebert,D.W. Metabolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse MO0l and CYP1El proteins :
JOURNAL EBiochem. Biophys. Res. Commun. 435 (4), 727-732 (2013) Metabolism
FUBMED 238592925 See all
REMLEBE GensRIF: In the present study we show that [a] NOQ1 protein locates
to cytescl, ER and mitochondria.
REFERENCE 3 (bases 1 to 1532) Reference sequence information -
LUTHORS Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,&.L., Ghio,A.J., o -




FASTA (a RAW) format

nazev odvozen:

FASTA = popularni program pro porovnavani sekvenci a prohledavani databazi
W.R. Pearson a D.J. Lipman 1988

nasledujici format sekvence:

>NQO1_mus AGGCTCAGCTCTTACTAGCCTAGCCTGTA

AGGCTCAGCTCTTACTAGCCTAGCCTGTA
AGCCCTAAGGATCTCTCCGAAGAGCT
GCCAGCCCTAAGGATCTCTCCGAAGAGCT iiieiggg GGATCTCTCCGAAGAGC

AATGTCGG
1. ,definicni” radek (hlavicka) zacind > a obsahuje unikatni identifikdtor, nasledovany kratkym popisem
(nemusi byt).

2. radek — vlastni sekvence (DNA/protein- v jedno-pismenném kodovani (az po dalsi symbol >, urcujici
zaCatek dalsi sekvence.
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Display Settings: [~ GenBank Send:
Change region shown -
Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA
e Sequence: NM_008706.5 .
] Customize view -
— | FASTA |=
Go to: [+
Analyze this sequence =
LOCUS HM_00E708 1552 bp mRNL linear ROD 27-0CT-2013 Run BLAST
DEFINITION Mus musculus NAD(P)H dehydrogenase, guinone 1 (Nagol), mBHA. . )
LCCESSION  HM 008706 Pick Primers
VERSICHN WM 00B706.5 GI:16162125% Highlight Sequence Features
KEYWORDS RefSeq. L )
SOURCE Mus muaculus (house mouse) Find in this Sequence
CRGANISM Mus muaculus
Eukarvota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia; Articles about the Ngo1 gene =
Sciurognathi; Muroidea; Muridae; Murinae; Mus; Mus. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (bases 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
LAUTHORS Adamovich,¥., Shlomai,&., Tsvetkov,P., Umansky,K.BE., Reuven,H., The protein level of PGC-1a, a key metabolic
Eszall,J.L., Spiegelman,B.M. and Shaul,¥. regulator, is controlled by NA [Mol Cell Biol. 2013
TITLE The protein level of PGC-lalpha, a key metabolic regulator, is
controlled by NADE-NQO1 NADF‘H_:q_u_inune uxidurgdgctase 1_ regulates host
JOURNAL Mol. Cell. Biol. 33 (13), 2603-2613 (2013) susceptibility to ozone via iso|[J Biol Chem. 2013]
FOBMED 23648480 See gl
REMARREK GeneRIF: findings link HQOLl, & cellular redox senscor, to the
metabolite-3ensing network that tunes PGC-lalpha expressicon and
activity in regulating energy metabolism Pathwa]rs for the N[:|l:r1 gene -
REFERENCE 2 (bases 1 toc 155Z2)
AUTHORS Dong,E., Shertzer,H.G., Genter,M.B., Gonzalez,F.J., Vasiliou,V., Regulation of ornithine decarboxylase (ODC)
Jefcoate,C. and Nebert,D.W. Metabolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse MO0l and CYP1El proteins :
JOURNAL EBiochem. Biophys. Res. Commun. 435 (4), 727-732 (2013) Metabolism
FUBMED 238592925 See all
REMLEBE GensRIF: In the present study we show that [a] NOQ1 protein locates
to cytescl, ER and mitochondria.
REFERENCE 3 (bases 1 to 1532) Reference sequence information -
LUTHORS Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,&.L., Ghio,A.J., o -
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Display Settings: [+ FASTA Send: [~

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA
NCBI Reference Sequence: NM_0087086.5

>gi| 161621259 |ref[NM_008706.5 | Mus musculus ....(NQO1), mRNA

AGECTCAGCTCT TACTAGC CTAGCCTGTAGCCAGCCCTAAGGAT CTCTCCGRAAGAGCTTTAGEETCETCT
TEECARCCAGCTGCTCAGCCRAATCAGCGT TCGETATTACGATCCTCCCTCARCATCTGEAGCCATGECGEE
O GARGAGCCCTEAT TG TACT GECCCAT TCAGAGARGACATCAT TCAACTACGOCATGAACGCEAGECTEC
TGTRAGRGECTCTGRARAGRAAGRACAGGATGGEACGTACTCGRATCTGACCTCTATGCTATGARCTTCRARCCCC
AT CATTTCCAGRRATCACATCACAGETGAGCTGRAAGERACTCGRAAGRACTTTCRAGTATCCTTCCGRAGTCAT
CTCTRGCATATRRGERAGERACGCCTCAGCCCRAGATATTGTGEGCCGRARCACAAGRAGCTGGRARGCTGCAGR
CCTGEETGATATTTCAGTTCCCATTGCAGT GETTTGEEETGCCAGCCATTCTGRARAGECTGETTTGAGAGR
GITGCTCGTAGCAGEATTTGCCTACACATATCCTGCCATGTACGACARCGETCCTTTCCAGRRTARGALGE
CCTTGCTTTCTAT CACCACTGGEGCTAGCGECTCCATGTACTCTCTTCAGGGTGTOCACGEEGACATGRAR
CET AT TCICTGECCCAT TCAGAGTEEC AT CCTGCET ITCIGCTGECTTCCAGETCTTAGAACCTCAACTG
GITTRACAGCATTGECCACACTCCACCAGATECCCGCAT GO ACGAT CCTGGAACGEAT GEARGARRCETCTGE
AT T G EAGEAGACCCCACTCTATTI TGO TCCAAGCAGCCTETTTGACCTARACTTTCAGGCAGSE
ATTCTTAATGRRL AL CGRARCTTCAAGRGERAGCAGRAACGRAGRLACRACTTTGECCTCTCTGTEEECCATCRC
CTGEGCARGTCCATTCCAGCTGRACARCCAGATCARLGCTAGARAL TRARGEATTTTTTTCCTRRACATATRAG
TTAGRCGCAGCTTTCTTTTTCCCCAGCTT G TCTGACT TGO TTTCATTTTTTTCCTTTGCTCCRACGAGGAT
GGGAL A A G T AT T T TTCATGCTTTTTTTTITTTI T TGATAGTTCTGCCATALC AR CRAARATGLR
TEARGTCAGATTAGERAGCCTCAGGGCAAGETGCAGLRAGCGAGCTGERARATACTCTTCTAGETCATTTATG
AT TTCGCCATTTTCTTCGEECTAGTCCCAGTTAGATGECATCCAGTCCTCCATCARGATTCETTETC
TAT AT TACCTC T eI G GET TTAGGECAGRAGEEAA T TGO I CARACTARACARTGECCGAGEEACTARCT
T T TAGCACTTAGCAGT TAGC TARAGCCTETTTATCGATACATCCTGETITCAATTACTGTCCAGTGACT
GACATGGCGCCCAGEEEGTTGGCTCTCCAGCTCTTTTCTGTCTTGTRACACAGCACACCCAGETCCTGGGER
A GGAATTTTARRACACGAT CTCCGTCTCATTCTTTCTATTTCTTTTTTTTTTTRAATCCGARATARATGRRT
ACATCRCACATC

Change region shown -
Customize view b
Analyze this sequence =
Run BLAST
Pick Primers

Highlight Sequence Features
Find in this Segquence

Articles about the Ngo1 gene —

Mitochondrial targeting of mouse NQQO1 and
CYP1B1 | [Biochem Biophys Res Commun. 2013]

The protein level of PGC-1a, a key metabolic
regulator, is controlled by NA [Mol Cell Biol. 2013]

NADPH:quinone oxidoreductase 1 regulates host
susceptibility to ozone via iso [J Biol Chem. 2013]

Seeall...

Pathways for the Nqo1 gene =
Regulation of ornithine decarboxylase (ODC)

Metabolism of amino acids and derivatives




NCBI/Jen kéduijici sekvence (CDS

,nhakliknout” oblast CDS = zabarvi se prislusna ¢ast sekvence hnédé (FASTA odkaz vpravo dole
ukaze jen tuto Cast)

momes | wcacionouisien 7
source 1..2601
ORIGIN
1 cegoccttgt aggotgteoa cotcaaacgg gocggacagy atatataaga gagaatgoac
€1 cQTQCcactac ACAcHCgact CCCACAAQUT TUCAQCCOUE gOCgCCCagec toaccgagag
121 cctagttccg gecagggtcg ccccggeaac cacgagecca gocaatcage goococggact
PR TG e a togtcgge agaagagcec tgatcgtact ggctcactca gagaggacd!
231Sﬁ;ﬁ;ﬁ;&;ﬁ;&;ﬁiﬁﬁﬁ;ﬁi&a“”““‘ — i } _ }
s Er=eeeaeee Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1,
TQTgatatt CCAgTTecce Ctgcagtggt j
o e TR NA
=
2 mrrrraenmeaaereew N CD| Reference Sequence: NM_000903.2
901
1oy e I GenBank — Graphics
1081 gacttgettt agtttttaag atitgtgttt t©
gﬁgzﬁigggggﬁnggiﬁgg}NH_DDDHD3.2:192—1015 Homo sapiens HAD(P)H guinone dehydrogenase 1 (H20L1),
11 seeae cemeares s o Lranscript wvariant 1, mRHR
1 engmagee sgmageny gt | A TGETCGEGCAGARGAGCACTGATCETACTGGC TCACTCAGAGAGEACGTCCT TCALCTATGCCATERAGE
e A e ¢ AGGC TGO TGCACCSECTTT CAAGAACA R A GCATOECAGGT GeTEEACTCOGACCTCTATGCCATGAACTT
1601 cerenrory septecaats semsaeme o CARTCCCATCAT T T CAGA ARG G AT CACAGETARACTGAAGGACCCTBCGRAACTTTCAGTATCCTECD
_— iiiii:ﬁiiiiﬁiii;ﬁ;ﬁé GACTCTETToTAGC T TAT A ARG G e AT T B AGC CCAGATATTATGECTGAACAA L ASARGCTAGARS
1£iwmﬁwicwﬂ£;:ww;nwt CCRCAGACCTIETALTAT TCCAGT TCCCCCTRCARTEET T TRGASTOCCTECCATTCTRALARGCTEETT
atazatccac accgtacatc tgoaatatga a
201 rmammaneg sevnemecns ssmencrss + TG GCGAGTGT TCATAGGAGAGTTTGCTTACACTTACGCTECCATETATCACRARGEACCCTTCCREAGT
a6 semanee sengtense e« LLGARGECAGTECTTTCCATCACCACTEETGECAGTEECTCCATETACTCTCTGCARGEGATCCACEEEE
2281 gaasergace ssacactoce stosiovrt ¢ AL TEARTGTCATTCTICTGECCAATTCAGAGT BGCATTCTECATTTCTGTGGCTTCCARGTCTTAGRACT
B e e e ¢ TCRACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGALTTCARATCCTGGAAGGATGGALGARD
T e e et | O GCCT GGG TATTTGGGA T CAGACACCACTGTATTTTGCTCCARGCABCCTCTTTGACCTARRCTTCC
e

You ara hers: NCBI > DHA & RNA » Nucleofids Database
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NM_000903 : 1 segment

/db_xref="HPRD:00518"
/db_xref="MIM:125860"

1T T T W T SRR e e oy omy mom w P oy o e g oy g

I D T

AGGCRGEATTCTTARTCAR AL R R G TACR AT CAGGACAL L A RCR R FAR R TTTGECCTITCIEIGE:
CCATCACTTGELCALGTCCAT COCARCTEACARCCAGATCARRGCTAGRRALT L

PLOWTGVEATLKGHFERVEIGEFAYTYARMYT LSITTGESCSMYSIAN

THCIMNVILWPIQSGILHECGFOVLERQLTYSIGHT FADARIOT DE

TPLYFRES LM SVGHHLGKSIPTONQIKARK"
Details () igihy: EASTA [benBank Help X
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@ The information on this web site remains accessible; but, due to the lapse in government funding, the information may not be up to date, and the agency may not be able to respond to inquiries until
appropriations are enacted. For updates regarding government operating status see USA.gov.

Display Settings: (v FASTA send: ¥ Change region shown -

O Whole sequence

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA © Selected region

from: (1600 to: 1630
NCBI Reference Sequence: NM_0087086.5 i
GenBank  Graphics

>gilleleZlZ59|ref|NM 00870€.5] Mus musculus NAD(P)H dehydrogenase, guinone 1
(Ngol), mBHRL

AGGCTCAGCTCTTACTAGCCTAGCCTGTAGCCAGCCCTARGGATCTCTCCGARGAGCTTTAGGGTCGTCT Run BLAST
TGGCARCCAGCTGCTCAGCCARTCAGCGTTCGGTAT TACGATCCTCOCTCARCATCTGEAGCCATGECGE

Analyze this sequence

CGAGARGAGCCCTGATTGTACTEGCCCATTCAGAGARGACATCAT TCARACTACGCCATGARGCAGGCTEE Pick Primers
TGTACAGGCTCTCARCARCACAGCATCGEACETACTCEAATCTGACCTCTATGCTATEARCTTCARCCCC Highlight Sequence Features B ——
ATCATTICCAGARATEACAT CACAGETGACCTEAACEACTCEAAGARCTTTCAGTATCCTTCCGAGTCAT

CTCTAGCATATAAGEARGEACGCCTEAGCCCAGATATTGTGECCGALCACARGAAGCTGGARGCTGCAGR Find in this Sequence

CCTGGETGATATTTCAGTTCCCATTGCAGTGETTTGEEGTGCCAGCCATTCTGRARAGGCTGETTTGAGAGR
GTGCTCGTAGCAGGATTTGCCTRACACATATGCTGCCATGTACGACAACGGETCCTTTCCAGRAATAAGRAGE
CCTTGCTTTCTATCACCACTGGGGETAGCGECTCCATGTACTCTCTTCAGEETGTCCACGGGGACATGAR

Show in Genome Data Viewer:

Articles about the Ngo1 gene =
CETCATTCTCTSGCCEATTCAGAGTGGCATCCTGCETTTCTGTEGCTTCCAGGTCTTAGARCCTCARCTS
GTTTACAGCATTGGCCACAC TCCACCAGATGCCCECATGCACATCCTEGAAGEATGRARGARACGTCTES Mitochondrial targeting of mouse NQO1 and
AMACCETCTGGGAGEAGACCCCACTCTATT TTGCTCCAMGCAGCCTGT TTGACCTARACTTTCAGGCAGG CYP1B1 ) [Biochem Biophys Res Commun. 2013]
ATTCTTAATGLAAALAGGALGTTCAAGAGGAGCAGRAAGEAGARCALGTTTGECCTCTCTGTGEGCCATCRC The protein level of PGC-1a, a key metabolic
CTGGGCAAGTCCATTCCAGCTGACALCCAGATCARAGCTAGARARTRAGGATTTTTTTCCTARCATATAG regulator, is controlled by NA [Mol Cell Biol. 2013]
TTAGRCGCAGCTTTCTTTTITCCCCAGCTTETCTGACTTGCTTTCATTTTTTTCCTTTECTCCACGAGGAT NADPH:quinone oxidoreductase 1 regulates host
GEERR A GER TR T TTECTTCATGCTTTTTTTTITTTI T TGATAGT TCTCCCATARCADCARD AT AL susceptibility to ozone via iso [J Biol Chem. 2013]

TEARGTCAGATTAGERAGCCTCAGGGCARGETGCAGRAGCGAGCTGERRATACTCTTCTAGETCATTTATG
AT TTCGCCATTTTCTTCGEECTAGTCCCAGTTAGATGECATCCAGTCCTCCATCARGATTCETTETIC Seeall...




& NCBI Resources (¥ HowTo ¥) Sign in to NCBI

Nucleotide (Nucleotide v || |  Search |

Advanced Help

COVID-19 is an emerging, rapidly evalving situation.

Get the latest public health information from CDC: hitps://www coronavirus.gov .
Get the latest research from NIH: https://www._nih. gowv/coronavirus.

FASTA = Send to: = )
Change region shown -

O Whole sequence

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA ® Selected region
NCBI Reference Sequence: NM_008706.5 from: 141 [0:[305 |

GenBank Graphics Update View

>NM_908706.5:141-385 Mus musculus NAD(P)H dehydrogenase, quinone 1 (Ngol), mRNA

CGAGAAGAGCCCTGATTGTACTGGCCCATTCAGAGAAGACATCATTCAACTACGCCATGAAGGAGGCTGC

TGTAGAGGCTCTGAAGAAGAGAGGATGGGAGGTACTCGAATCTGACCTCTATGCTATGAACTTCAACCCC Customize view -
ATCATTTCCAGAAATGACATCACAG

.|
Analyze this sequence

Run BLAST
Pick Primers
Highlight Sequence Features

Find in this Sequence

Show in Genome Data Viewer

E
L
Articles about the Nao1 aene =
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Display Settings: [~ GenBank

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA

NCBI M_008706.5
-ﬁﬁl GRAPHIC l

Go to: [+

LOCUS
DEFINITICOH
RCCESSICN
VERSICH
EEYWORDS
SOURCE
CRGENISM

REFERENCE
BUTHORS

TITLE

JOUENRAL
FOBMED
REMRRE

REFERENCE
BUTHORS

TITLE

JOURNAL
PFUBMED

REMREE

REFERENCE
LUTHORS

HM 008706 1552 bp mBNA linear ROD 27-0CT-2013
Mus musculus NAD(P)H dehydrogenase, guincne 1 (Ngol), mENA.

HM 008706

HM 008706.5 GI:16le2125%

RefSeq.

Mus muaculus (house mouse)

Mus musculus

Eukarvota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea: Muridae; Murinae; Mus; Mus.

1 (bases 1 toc 155Z)

Adamovich,¥., Shlomai,&., Tsvetkov,P., Umansky,K.BE., Reuven,H.,
Estall,J.L., Spiegelman,B.M. and Shaul,Y.

The protein level of PGC-lalpha, a key metabolic regulator, is
controlled by HADH-HQO1

Mol. Cell. Bicl. 33 (13), 2603-2613 (2013)

23648480

GeneRIF: findings link HQOLl, & cellular redox senscor, to the
metabolite-3ensing network that tunes PGC-lalpha expressicon and
activity in regulating energy metabolism

2 (bases 1 toc 155Z2)

Dong,H., Shertzer,H.5., Genter,M.B., Gonzalez F.J., Vasiliou,V.,
Jefcoate,C. and Nebert,D.W.

Mitochondrial targeting of mouse MO0l and CYP1El proteins

Biochem. Biocphys. Bes. Commun. 435 (4), 727-732 (2013)

236892925

GensRIF: In the present study we show that [a] NOQ1 protein locates
to cytescl, ER and mitochondria.

3 (baaes 1 to 135Z)

Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,&.L., Ghio,A.J.,

Help
Send:

Change region shown -
Customize view s
Analyze this sequence =
Run BLAST
Pick Primers
Highlight Sequence Features
Find in this Sequence
Articles about the Nqo1 gene -

Mitochondrial targeting of mouse NQO1 and
CYP1B1 | [Biochem Biophys Res Commun. 2013]

The protein level of PGC-1a, a key metabolic
regulator, is controlled by NA [Mal Cell Biol. 2013]

MADPH:quinone oxidoreduciase 1 requlates host
susceptibility to ozone via iso|[J Biol Chem. 2013]

See all...

Pathways for the Ngo1 gene =
Regulation of ornithine decarboxylase (ODC)
Metabolism of amino acids and derivatives

Metabolism

See all..

Reference sequence information =
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Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA

NCBI Reference Sequence: NM_000903 3
GenBank FASTA

—

Link To This View | Feedback

(100 200  [300 400 500 600 [700 (800 (900 |IK 100 (1,200 1,300 (1,800 1500 [1600 [|I,700 [1,800 1,900 2K |2)00 2,200 (2,300 | 2,40
2 NM_000903.3 ~ | Find: Alk=[=J=YT: @ i% =T A Tools » | ¥ Tracks » #, Download » & 7 =
I ee  |2ee o0 [460  [see  [6e@  [7e@  |see |60 |1k [L18@ (1200 [1.300 1406 1560 |L66  [L7ee |60  |1960 2K (2100|2200 [2500 | 2,521
———
Genes el L00x

phosphorylation |

mxon [ exon

exon I @xon

misc_feature Features el el 10 x
ups.. |

polyh site Features Wl (el 10 x

major polyfl site |
regulatory Features Wl el 10 x
polyA_signal_sequence | polyfA_signal_sequence |

!. ]IW IZBB I3W I4GE ISBE (=1 ] 788 ISBB ]999 Il K Il,lEE li,?ﬂﬁ 11,358 [1,433 II,SBB II,SBB Jl,?BB |1,WE 11,903 12 K 2188 JZ,ZEE IZ,BBG I 2,521

NM_000903.3: 1..2.5K (2,521 nt) " ¥ Tracks shown: 5/10




NCB\/Graph|c

Nucleotide

| Nucleotide v|

Advanced

Graphics -

Send to: =

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
NCBI Reference Sequence: NM_000903 3

GenBank FASTA
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Advanced Help

dbSNP

dbSNP contains human single nucleotide variations, microsatellites, and small-scale insertions and deletions along with
publication, population frequency, molecular consequence, and genomic and RefSeq mapping information for both
common variations and clinical mutations.

Getting Started Submission Access Data
dbSNP 25th Anniversary How to Submit Web Search
Overview of dbSNP Hold Until Published (HUP) Policies eltils API

About Reference SNP (rs) Submission Search Vanation Services
Factsheet FTP Download
EFAQ Tutorials on GitHub

Important: When using dbSNP, please cite the resource using the following publication: The evolution of dbSNP: 25 years of impact in genomic research.
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Clinical Display Settings: ~ Summary, 20 per page, Sorted by SNP_ID Sendto: »  Filters: Manage Filters

Significance

penian Find related data -
likely benign s ind rela a

likely pathogenic Database:

pathonenie ltems: 1 to 20 of 7735 | page [T of 367 | Next> | Last>>

risk factor

validation Status (J rs1800566 [Homo sapiens]

by-ALFA 1. .

by-cluster Variant type: SNV Search details

by-frequency Alleles: G>A  [Show Flanks] ngol[All Fields]

o Chromosome: 16:69711242 (GRCh38)

Publication 16:60745145 (GRCh37)

Publed Cited Canonical SPDI: NC_000016.10:69711241:G:A

PubMed Linked Gene- NQO1 (Varview) P
Function Class Functional Consequence: n_'lissenae_variant,cc_)ding_seqL_lence_variant l,.%.]

inframe deletion Clinical significance: risk-factor,pathogenic,not-provided . ) See more.
inframe indel Validated: by frequency,by alfa by cluster

initiator codon variant MAF: A=0.202521/76765 (ALEA) . .

intron A=0.135/81 (NorthernSweden) Recent activity s
missense A=0.174342/53 (FINRISK) Tum OF Clear
non coding transcript variant ~-more

cnon mis P HGVS: NC_000016.10-q 69711242G>A, NC_000016 9-g 69745145G>A, Q  nqo1 (7735)

ynony NG_011504.2:9.20389C>T, NM_000903.3:c.559C>T, NM_000903.2:¢ 559C>T, =hE
raon i AWLOTOZATOT LIV 1 TCT OS2 40T, @t (1

del ) " more SNP
delins Publied El Homo sapiens taste 1 receptor member 1

ins (TAS1R1). transcriot varant 2. mREM, Hucleotide
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dbSNP SNP ~|/ngo1| | Search |
Create alert Advanced Help
Clinical clear Display Settings: ~ Summary, Sorted by SNP_ID Sendto: -  Filters: Manage Filters
Significance
benign N R
likely benign Search results Find related data
likely pathogenic Database:
e og Items: 4
— ./ pathogenic
risk factor
it L] Filters activated: pathogenic. Clear all to show 7735 items.
Validation Status
Dy-ALFA ey 11800666 [Homo sapiens| ; —
by-cluster 1 f piens] Search details
by-frequency Variant type: SNV ngol[All Fields] AND
) ’ pathogenic[Clinical Significance]
Publication Alleles: G>=A  [Show Flanks]
PubMed Cited Chromosome: 16:69711242 (GRCh38)
PubMed Linked 16:69745145 (GRCh3T7) )
Canonical SPDI- NC_000016.10:69711241:.G:A
Function Class Gene NQO1 (Varview) |' P— \|
R . . I J See more....
missense Functional Consequence; Missense_variant,coding_sequence_variant E—
Clinical significance: risk-factor,pathogenic, not-provided
Annotation ) :
i Validated: by frequency,by alfa by cluster o R
somate MAF: A=0.202521/76765 (ALEA) Recent activity
= Tum Off Clear
Global MAF A:D 135/81 (NorthernSweden)
Custom range... A=0.174342/53 (FINRISK) Q_ ngo1 AND
—..more (pathogenic[Clinical_Significance]) (4)  snp
HGVS: NC_000016.10:9.69711242G>A, NC_000016.9:9.69745145G>A, . . L o
e NG_011504.2:.20389C>T, NM_000903.3:c.59C>T, NM_000903.2:¢.559C5T, Q [ES"L[G'?‘C‘)';] A’I‘!D ( C"Efé!i pathagenic
- roperties "clinsig.. GlinVar
Stos asstora R - :
..more @ "tas1r1"[GENE] (122)
Pubhed ClinVar
Q_ "nqo1"[GENE] (305)
[] rs57135274 has merged into rs1800566 [Homo sapiens] ClinVar
2.
Variant type: SNV Q neot (7735)
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d bs N P Short Genetic Variations searchforterms

Examples: rs268, BRCA1 and maore Advanced search

Welcome to the Reference SNP (rs) Report
All alleles are reported in the Forward orientation. Click on the Variant Details tab for details on Genomic Placement, Gene, and Amino Acid

changes. HGVS names are in the HGVS tab.

Reference SNP (rs) Report
& Download 1 B o

Current Build 156

rs1800566 Released September 21, 2022
Organism Homo sapiens Clinical Significance Reported in ClinVar
Position chr16:69711242 (GRCh38.p14) @ Gene ! Consequence NQOI1: Missense Variant
Alleles G>A Publications 172 citations
Variation Type SNV Single Nucleotide Variation m
Frequency A=0.202521 (T6765/379048, ALFA) Genomic View Seerson genome
A=0.227477 (60211/264690, TOPMED)
A=0.252052 (62641/248524, GnomAD_exome) (+ 28
more)
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Clinical HGVS
Details Significance

Frequency Variant Submissions History Publications Flanks

ALFA Allele Frequency

The ALFA project provide aggregate allele frequency from dbGaP. More information is available on the project page including descriptions, data access, and terms of

Lse.

Release Version: 20250407153717

Search:
Population Group “ Sample Size Ref Allele Alt Allele Ref HMOZ Alt HMOZ HTRZ HWEP
Total Global 757684 G=0.798296 A=0.201704 0.639987 0.043385 0.316617 56 =
European Sub 614020 G=0.811856 A=0.188144 0.655304 0.035552 0.305104 0
African Sub 58734 G=0.81208 A=0.18792 0.655073 0.034903 0.306024 0
African Others Sub 2098 G=0.8127 A=0.1873 0.658723 0.033365 0.307912 0
African American Sub 56636 G=0.81206 A=0.18794 0.655086 0.03496 0.305954 0
Asian Sub 17122 G=0.58223 A=0.4177T7 0.345871 0.181404 0.472725 4
East Asian Sub 12886 G=0.57217 A=0.42783 0.334782 0.190439 0.474779 4
Other Asian Sub 4236 G=0.6128 A=0.3872 0.379603 0.153919 0.466478 0
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Frequency Variant Clinical HGVS Submissions History Publications Flanks
Details Significance
Allele: A (allele ID: 31848) o
ClinVar Accession *  Disease Names Clinical Significance

RCV000018300.10 Benzene toxicity, susceptibility to Risk-Factor

RCV000018301.10 Leukemia, post-chemotherapy, susceptibility to Risk-Factor

RCV000018302.31 Breast cancer, post-chemotherapy poor survival Pathogenic

in

RCV000434090.9 Lung carcinoma Not-Provided

RCV0032974839.1 NQO1-related disorder Benign
Genomic regions, transcripts, and products Topa @
Choose placement GRCh38.p14 ( NC_000016.10) % See rs1800566 in Variation Viewer

) 2 nc_oooo1s.a0~ | Find: vidaopl & & = = e Tools » | £ Tracks - ¥, Download ~ & 7 ~
711,198 |69.711,260 |69.711,210 |63.711,220 (69,711,230 & rs1800566 § ECERATE=: |63.711,268 |e3.711,270 |63.71,288 |69.711,298

|TGAATTCGGGCGTCTGCTGGAGTGTGCCCAATGCTATA.TGTCAGTTGAGETTCTAAGACTTGGAAGCCACA.GAAATGCAGAATGCCACTCTGAGGATACAGAAA.
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d bs N P Short Genetic Variations Search for terms

Examples: rs268, BRCA1 and more Advanced search
Genomic regions, transcripts, and products Topa @
Choose placement GRCh38.p14 (NC_000016.10) % See rs1800566 in Variation Viewer
. £ nNC_000016.10 - | Find: w@h (I} & B 2= X R Tools ~ | L Tracks » ¥, Download > & 7 -
711.19@ JS?,?II,E“B@ IS?,?ILEIB [59,?11,228 lS?,?ll,ZSB l _m]_ﬂ[ﬂ]jﬁﬁ o |89,?11,25l3 IE?,?II,EE@ IS?,?ILE?B JS‘?,?II,ZBB 159,?11,299

'TGﬁiTTCGGGCGTCTGCTGGP«GTGTGCCC&#TGCT#T#TGTCﬁGTTG.ﬂGETTCTﬁﬁ.G.ﬁ.CTTGG&EGCC&C&G&P«ATGCﬁGﬁATGCCACTCTG!GG#T#C&G&&&
AACTTAAGCCCGCAGACGACCTCACACGGGT TACGATATACAGTCAACTCCAAGATTCTGAACCTTCGGTGTCTTTACGTCTTACGGTGAGACTCCTATGTCTTC

NCBI RefSeq Annotation GCF_000001405.40-R5_2024 08 I el L OB E
-« + «£ -« +« o« o« o« o« +«{ -
ClinVar variants with precise endpoints TN LO08x
1751176 A 17seces I T 741777 A 2457ezs MG 3seessz M C 1748697 M 5 433185 M A saait T 3q075sz M A
3232317 @R zzzzaic M c zésodss M c 174sssi A 3zzzsa M T 15207 M A 1747537 M A i7ecsic @ T 1741 T
z4@7sss i © 17sez4q [l T 1rasves W c 1742912 @ A 3 4 Jc LSRR
Ec 175820 M A 174995t T 1749424 W R 1748825 W C 2ee9596 M A
3222315 W & 174ec70 Wl C
1749353 |l &

Live RefSNPs, d4dbSHNP bl56 w2 TN LOOD x
2151741747 W0 T/A/C  rs2151741763 B8 G/A/C rscB30036123 I TATAT/TATATAT  rsiSSF5S4765 B8 A/G/T r51483951512 NN ARA/AR/ARARA Fs2151741987 X -/ATTGECCABAGART ..

rs754187281 BB B/R/C/T rs21S1741785 BE 6/C/T  rsl45187221 BB R/G/T rs2151741864 BB C/R/G/T rsI210871937 B A/G/T rs2151741922 B8 C/A/G/T  rs2151741956 B0 A/G/T rel296432150 N BE/G rz2151741¢
2 B T/R/C  rsl14590730 BN G/A/C/T rel29994938 B G/A/C rs?151741844 B T/R/C  rs2151741875 BE T/C £2151741901 BB G/A/C/T rs2151741924 BB A/C/T  rsPi51741959 BB A/C/T re2iS1741980 B8 6/A/C/T  rel371854998 |
rs2151741754 B T/R/C re1350942968 B G/A/T rs2151741822 B0 A/T  rs2151741859 BN G/RA/C  rs1900SEE M G/R rs2151741997 Bl T/A  rs21S51741925 B0 C/A/G/T  rs2IS1741967 B T/R  rs2151741985 B A/G/T 13171
41741 B AT rs2151741775 B T/R/C rs2151741964 BB T/A/G  rs7SS5967736 B A/G/T rs2151741876 B B/A/CHT  rs9B5127572 B C/G rs2151741927 B A/G/T rslS97594756 B0 G/T  rs2038037660 B 6/A/C/T rs215]
/C/T 52033035671 BN 6/A/C/T  rs2151741799 BB T/A/G rs2151741840 BB C/6/T  rs135958188 B T/A/C/ rs1597594717 Bl A/C/T 2151741930 B0 G/C rs1B5EA56944 BN C/A/G/T  rs2151741991 HE A/G rs2
4T3 Bl G/A/C/T re2iS1741779 B C/A/G/T  re2151741811 Bl G/A/C  re2151741950 B T/A/C  re930492096 rs1597594745 Bl T/A/C/G  rs2038036994 I A/T rs2151741972 Bl C/6 re747521344 B C/R/G/T

rs766847268 Il C/T rs2151741791 Bl A/G/T  rs2151741831 Bl T/A/G  rs2151741665 Bl A/T rs2151741855 Bl C/6/T rs2151741913 BN A/G/T  rs2151741939 B0 T/A/G  rs2151741973 R A/C/G/T rs2151741994 Bl G/A/C

rsl360334940 B G/A/C/T  rs1303002280 BB G/A/C rs7S0343810 B G/ASC/T rsl286839155 B A/GYT rs1555537451 B G/A/C/T rs148539625 B8 G/A/C/T rs2151741972 B8 T/A rsl312247991 B8 A/G
/T re759649531 Bl C/A/G/T rs2151741213 B C/6/T rs2151741557 BE A/C/T rs21517415 T/A/G  rs754694742 BE 6/A/C/T rsl490836794 B C/A/6/T rs2151741979 BE C/A/G r
T/C re2151741780 B T/C re2151741917 B C/A/G/T  re2IS1741861 BB T/A/G  re215174 = T/A 2151741921 B AT FE1363535492 W B/A/C  re77I925276 Bl T/R/C/6

B T/R/C rs2151741619 BB C/A/6/T rs2151741867 B G/A/C rsldE317479 B &/R/C rs2@8380837398 I A/
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d bs N P Short Genetic Variations searchforterms

Examples: rs268, BRCA1 and maore Advanced search

Welcome to the Reference SNP (rs) Report
All alleles are reported in the Forward orientation. Click on the Variant Details tab for details on Genomic Placement, Gene, and Amino Acid

changes. HGVS names are in the HGVS tab.

Reference SNP (rs) Report
& Download 1 B o

Current Build 156

r51800566 \ Released September 21, 2022
Organism Homo sapiens Clinical Significance Reported in ClinVar
Position chr16:69711242 (GRCh38.p14) @ Gene ! Consequence NQOI1: Missense Variant
Alleles G>A Publications 172 citations
Variation Type SNV Single Nucleotide Variation m
Frequency A=0.202521 (T6765/379048, ALFA) Genomic View Seerson genome
A=0.227477 (60211/264690, TOPMED)
A=0.252052 (62641/248524, GnomAD_exome) (+ 28
more)




L]
Cll nva r Genomic variation as it relates to human health ((31848[AllelelD])) Search ClinVar 9

Advanced search

About Access Submit Stats FTP Help C B

NM_000903.3(NQO1):c.559C>T (p.Pro187Ser)

Classification Conflicting classifications of pathogenicity; risk factor

AR © Pathogenic(1); Benign(1) ()

4 out of 4 submissions contributed to this classification @

@
E
E
b
@
(U]

Classification Uncertain significance
* * * 7] 1 out of 3 submissions contributed to this classification @

o

Variant Details

Identifiers: NM_000903.3(NQO1):c.559C>T (p.Pro187Ser)

Variation |[D: 16809 Accession: VCV000016809.5



L]
Cll nva r Genomic variation as it relates to human health ((31848[AllelelD])) Search ClinVar 9

Protein change: P187S, P115S, P149S, P153S

Other names: -

Canonical SPDI: NC_000016.10:69711241:G:A

Functional

consequence 9:

Global minor allele 0.28894 (A)

frequency (GMAF) ©:

Allele frequency ©: The Genome Aggregation Database (gnomAD) 0.20869

Trans-Omics for Precision Medicine (TOPMed) 0.22748

Exome Aggregation Consortium (ExAC) 0.24516

The Genome Aggregation Database (gnomAD), exomes 0.25205
1000 Genomes Project 30x 0.28232

1000 Genomes Project 0.28894

Links : PharmGKB Clinical Annotation: 1183491004
ClinGen: CA126904
UniProtKB: P15559#VAR_008384
— O MIM: 125860.0001

dbSNP: rs1800566




About Statistics ~ Downloads ~ Contact Us MIMmatch Donate ~ Help ~ Q

YEARS

MIM

Human Genetics Knowledge

for the World

OMIM®

An Online Catalog of Human Genes and Genetic Disorders
Updated March 7th, 2025

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

Advanced Search : OMIM, Clinical Synopses, Gene Map | Search History
Need help? : Example Searches, OMIM Search Help, g 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!

23;22?1‘52;-21':? @ JOHNS HOPKINS

Genetic Medicine MEDICINE

! IRDIRC




OMIM

°% About Statistics ~ Downloads ~ Contact Us MiIMmatch Donate ~ Help ~ Q

o =

ngol Q Options ~ LRV LR L Gene Map Table [ Clinical Synopsis
o

Display: & Highlights

Search: 'ngol’
Results: 11 entries. Show 100 | Download As~ | « First | < Previous | Next- | Last»

1 *125860. NAD(P)H DEHYDROGENASE, QUINONE 1; NQO1
Cytogenetic location: 16q22.1, Genomic coordinates (GRCh38): 16:69,709,401-69,726,560
Matching terms: nqol
P Links

2: *160998. NAD(P)H DEHYDROGENASE, QUINONE 2; NQO2
Cytogenetic location: 6p25.2, Genomic coordinates (GRCh38): 6:2,999,894-3,019,755
Matching terms: nqol
P Gene-Phenotype Relationships P Links

3: #600492. NUCLEAR FACTOR ERYTHROID 2-LIKE 2; NFE2L.2
Cytogenetic location: 2g31.2, Genomic coordinates (GRCh38): 2:177,230,303-177,264,727
Matching terms: nqol
P Gene-Phenotype Relationships P Links

41 #114480. BREAST CANCER
BREAST CANCER, FAMILIAL MALE, INCLUDED
Cytogenetic locations: 1p34.1, 2g33.1, 235, 3q26.32, 5q34, 6p25.2, 6q25.1-925.2, 8q11.23, 11p15.4, 11g22.3, 12p12.1, 13q13.1, 14g32.33, 143233, 15q15.1, 16g22.1,
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[Search OMIM... Q Options ~

OMIM® - Online Mendelian Inheritance in Man®

Welcome to OMIM®, Online Mendelian Inheritance in Man®. OMIM is a comprehensive, authoritative
compendium of human genes and genetic phenotypes that is freely available and updated daily. The
full-text, referenced overviews in OMIM contain information on all known mendelian disorders and
over 16,000 genes. OMIM focuses on the relationship between phenotype and genotype. It is updated
daily, and the entries contain copious links to other genetics resources.

This database was initiated in the early 1960s by Dr. Victor A. McKusick as a catalog of mendelian
traits and disorders, entitled Mendelian Inheritance in Man (MIM). Twelve book editions of MIM were
published between 1966 and 1998. The online version, OMIM, was created in 1985 by a collaboration
between the National Library of Medicine and the William H. Welch Medical Library at Johns Hopkins. It
was made generally available on the internet starting in 1987. In 1995, OMIM was developed for the
World Wide Web by NCBI, the National Center for Biotechnology Information.

OMIM is authored and edited at the McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins
University School of Medicine, under the direction of Dr. Ada Hamosh.

NLM's Profiles in Science -- The McKusick Papers
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v ALLELIC VARIANTS (1 Selected Example):

Table View ClinVar

.0001 RECLASSIFIED - NQO1 POLYMORPHISM

NQO1, PRO1875ER  « 51800565 ~ RCVO00018300...
This variant, formerly titled BENZENE TOXICITY, SUSCEPTIBILITY TO, with included titles of
LEUKEMIA, POST-CHEMOTHERAPY, SUSCEPTIBILITY TO and BREAST CANCER, POST-
CHEMOTHERAPY POOR SURVIVAL IN, has been reclassified as a polymorphism. Hamosh (2025)
noted that the P1875 allele was present in the gnomAD database in 69,078 of 279,866 alleles, in 9,942
homozygotes, for an allele frequency of 0.2468.

Traver et al. (1992, 1997) characterized a polymorphism in NQO1, a C-to-T substitution at position
609 of NQO1 cDNA, which codes for a proline-to-serine change at residue 187 (P1875). In cells with
a T/T genotype, NQOI1 activity was not detected, and lack of activity corresponded to a lack of
NQOIL protein. @

Kelsey et al. (1997) found that the prevalence of the T/T genotype varied among ethnic groups from
4 to 20%, with the highest prevalence occurring in Asian populations. @

Susceptibility to Benzene Toxicity

Rothman et al. (1997) reported a case-control study of benzene-exposed workers in China showing
an increased risk of hematotoxicity in individuals with the T/T NQO1 genotype. A protective role for
NQO1 against benzene-derived quinones in bone marrow in situ required reconciling with the
observation that freshly isolated bone marrow mononuclear and progenitor cells failed to express

A Trra4d " & @2 1 s MMy 1 4 4 T L. P e Y T

¥ External Links

» Genome
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> Protein

> Gene Info

» Clinical Resources

¥ Variation

ClinVar
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» Animal Models
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Vyzkousejte

"Podivejte se, jestli vas gen ma néjaké varianty v databazi dbSNP, jsou nékteré
patologicke?

- ve vztahu k cemu?

"Podivejte se na vas gen do databaze OMIM.
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Genova databaze (nové zobrazeni

NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

NQOT - NAD(P

Homo sapiens

Summary Transcript

Gene name
Symbol
Gene ID
Organism
Gene type
Synonym
Proteins

Transcripts

Summary Transcripts and proteins Orthologs Gene ontology

Transcripts and proteins

Download w Summary Transcripts and proteins Orthologs Gene ontology

0] Genel Gene Ontology
[ 1728
Biological process
[ 1728
Name GO ID
[ 1728
|:| 1728 cell redox homeostasis G0:0045454 3
4
cellular response to oxidative stress G0:0034599 &3
DTD, QR
4 innate immune response G0:0045087 2
4

Evidence Code o
|EP

IDA

Qualifier

involved_in

involved_in
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Genome Data Viewer

m National Library of Medicine

National Center for Biotechnology Information

Search NCBI nqoT x m

Results found in 24 databases

GENE Was this helpful? |« W

NQO1 - NAD(P)H quinone dehydrogenase 1

Homo sapiens (human)
Also known as: DHQU, DIA4, DTD, NMOR1T, NMORI, QR1
Gene ID: 1728

RefSeq products Orthologs Genome Data Viewer

New - Visualize gene across multiple species

RefSeq Sequences +

Literature Genes Proteins
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Genome Data Viewer

Genome Data Viewer

Homo sapiens Assembly: I GRCh38.p14 (GCF_000001405.40) - ] c [ Chr 16 (NC_000016.10) ¥ ]
(human)
Search assembly {{ NC_000016.10: 69,707,684 - 69,728,275
|QL°C‘3UO”’ gene or phenotype C)| p133 p132 PIIL3  pISI2 pISIL pl23  pl22  pl2] L2 PILL  alll  qll2 al21 ql22 al3 a2l w221 @22 23 el Q232 o233 q241 o242 o243
Examples & ( i
L 1
1
~ Assemblies Gene Transcrip Exons: click an exon fo zoom in, mouse over to see details
Assembly Switch organism
GCF_000001405.40 (GRCh38.p14) v ‘ ) 2 nc_onootean~ &3 2| @, {1} A Tools~ | ¥ Tracks - #, pownload - & 7 -
Select an assembly to change view 69,708 K [69,709 K [B9.710 K [§9,711 K 69,712 K [69.713 K [69714 K [E9.715K 69716 K [B9,717 K [69.718K  [69.719K  [69.720 K  [69721K  [69.722 K  [69.723K  [69724 K [69.725K 69726 K  [69,727 K |69,
Locations for Gene NQO1
Sequence Location Genes, MANE Project (release vl.4) o oo L0000 x
NC_000016.10 69,709,401 - 69,726,560 hooL
HP_B06894.1 « ' | -+ € B - + . {1l N1 Beasez.3
~ Ideogram View NCBI RefSeq Annotation GCF 000001405.40-RS 2024 08 Wl i LOOx
Unplaced/unlocalized scaffolds: 166 HgoL ;
. NP_AB1273066.1 < 3 -n Il Ni_pB1286137 2
Alt k tches: 514
loci/ patc 2B B Hr_ee12e6137.2
[ = == - - o+ | NP_001273066.1
! 3 g 23 0¥ g 9 )il ig i NE_PO1020605.1 < 8] - [ ¥ ] I Ni1_pe1a25434 2
E 1 BRIAZEd34 2 < & - | o I Nn_Bﬁlazs«tsqz
: L < | o | NP
HP_081626604.1 « - - B - + L - - - Il HM_Ba1e25433.2
R * 3 | o ! ] NHMIBZMBG 2
E— * g | o | HP
e o NP _B88554.1 < 1 -+ “* * 1B -« * + { Nﬂ_amsaa.a
— BOB0S S 4 B B B - “ B H1_800903.3
—| “ L] <+ « | = - - “ | NP_BORE941
SHORDL3H
— B HR457531 NR_186363.1 [
5|16 17 18 19 20 21 22 X Y MT
I E = g % Biological regions, aggregate, NCBI RefSeq Annotation GCF 000001405.40-RS 2024 08 W G 100 x
= = silencer Il enhancer
enhancer _
enhancer |
enhancer TN
Genes, Ensembl release 113 U LOOD X
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NCBI Datasets Taxonomy Genome Gene Command-line tools Documentation

NQO1T - NAD(P)H quinone dehydrogenase 1 &

Homo sapiens

Summary Transcripts and proteins Orthologs Gene ontology

B3 datasets API

Gene name NAD(P)H guinone dehydrogenase 1
Symbol NQO1

Gene ID 1728

Organism Homo sapiens (human)

Gene type protein-coding

DTD, QR1, DHQU, DIA4, NMOR1, NMORI

View the legacy Gene page 4

4




NCBI/Gene

= NCBI Resources ¥ How To ™

Sign in to NCBI

Gene Gene v ‘

Advanced

Full Report « Send to: =

NQO1 NAD(P)H quinone dehydrogenase 1 [ Homo sapiens (human) ]

Gene ID: 1728, updated on 29-Mar-2018

~ Summary rYE]

Official Symbol NQO1 provided by HGNC
Official Full Name NAD(P)H quinone dehydrogenase 1 provided by HGNC
Primary source HGNC:HGNC:2874
See related Ensembl:ENSGO00000181019 MIM:125860: Vega:OTTHUMGO00000137575
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo
Also known as DTD; QR1; DHQU; DIA4; NMOR1; NMORI
Summary This gene is a member of the NAD(P)H dehydrogenase (quinone) family and encodes a cytoplasmic 2-electron reductase. This FAD-
binding protein forms homodimers and reduces quinones to hydroquinones. This protein's enzymatic activity prevents the one electron

reduction of quinones that results in the production of radical species. Mutations in this gene have been associated with tardive dyskinesia
(TD), an increased risk of hematotoxicity after exposure to benzene, and susceptibility to various forms of cancer. Altered expression of this
protein has been seen in many tumors and is also associated with Alzheimer's disease (AD). Alternate transcriptional splice variants,
encoding different isoforms, have been characterized. [provided by RefSeq, Jul 2008]

Expression Biased expression in stomach (RPKM 136.7), gall bladder (RPKM 67.3) and 11 other tissues See more

Help

Hide sidebar >>
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I ~| Genomic context #/? Genome Browsers = I
— Genome Data Viewer
' Location: || 16g22.1 See NQO1 in Genome Data Viewer Map Viewer
! J Map Viewer

Exon coun 6
Variation Viewer (GRCh37.p13) =

Annotation release Status Assembly Chr | Location Variation Viewer (GRCh38)

109 current GRCh38.p12 (GCF_000001405.38) 16 NC_000016.1EI‘0‘9709401 69726668, f-omplement) 1000 Genomes Browser (GRCh37.p13)

105 previous assembly GRCh37.p13 (GCF_000001405.25) 16 NC_000016.9 (69743304..69760849, complement) Ensembl

ucsc
Chromosome 16 - NC_000016.10
[ 69565852 [ 69758070 o
A SNORDL3H uof:unum Related information *>
nao = Order cDNA clone
- Genomic regions, transcripts, and products #[7) 3D structures

BioAssay by Target (List)
Go to reference sequence details
BioAssay by Target (Summary)

Genomic Sequence: [NC_000016.10 Chromosome 16 Reference GRCh38.p12 Primary Assembly |

. ) BioAssay, by Gene target
Go to nucleotide: Graphics FASTA GenBank

BioAssays, RNAI Target, Active

. 2 NC_000016.10 » | Find: x| @ P& e {1 @ M == A Tools~ = | f¥Tracks» & 2 ~
3 K [p3.728 K 63.726 K [63.724 K [e3.722 K |69.728 K [69.718 K [69.716 K [69.714 K [69.712 K |62.718 K |69.708 K | BioAssays, RNAi Target, Tested
BioProjects
Genes, NCBI Homo sapiens Annotation Release 109, 2018-03-27 o oo 3
001 BioSystems
Hr_Be1286137.1 [} 3 ] = | » NP_PB1273866.1 cCDS
NM_B81825434.1 I} > - -—H = 1] L | » NP_B@1826605.1
HH_BB1825433.1 [} > = — ! = | » NP _PB1628664.1 .
NH_386903.2 I} - » - —H— i} 1 — » NP_paB894.1 Clinvar
SNORDIZH

Conserved Domains

NR_145753.1 1
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-

GAPDH glyceraldehyde-3-phosphate dehydrogenase [ Homo sapiens (human) ] :’b'e of contents
ummary

Gene ID: 2597, updated on 29-Mar-2018 .
Genomic context

»
~

~ Summary Genomic regions, transcripts, and products

Expression
Official Symbol GAPDH provided by HGNC

Official Full Name glyceraldehyde-3-phosphate dehydrogenase provided by HGNC
Primary source HGNC:HGNC:4141 Phenotypes
See related Ensembl:ENSG00000111640 MIM:138400; Vega:OTTHUMG00000137379
Gene type protein coding
RefSeq status REVIEWED HIV-1 interactions
QOrganism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo Interactions
Also known as G3PD; GAPD; HEL-S-162eP
Summary This gene encodes a member of the glyceraldehyde-3-phosphate dehydrogenase protein family. The encoded protein has been identified

Bibliography

Variation

Pathways from BioSystems

General gene information
Markers, Related pseudogene(s), Clone Names,

as a moonlighting protein based on its ability to perform mechanistically distinct functions. The product of this gene catalyzes an important Homalogy, Gene Ontology
energy-yielding step in carbohydrate metabolism, the reversible oxidative phosphorylation of glyceraldehyde-3-phosphate in the presence
of inarganic phosphate and nicotinamide adenine dinucleotide (NAD). The encoded protein has additionally been identified to have uracil

DNA glycosylase activity in the nucleus. Also, this protein contains a peptide that has antimicrobial activity against E. coli, P. aeruginosa, NCBI Reference Sequences (RefSeq)
and C. albicans. Studies of a similar protein in mouse have assigned a variety of additional functions including nitrosylation of nuclear
proteins, the regulation of MRNA stability, and acting as a transferrin receptor on the cell surface of macrophage. Many [TEIeleEITES
similar to this locus are present in the human genome. Alternative splicing results in multiple transcript variants. [provided by RefSeq, Nov Additional links

General protein information

Related sequences
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Expression =L Table of contents =
) Summary
See details 5 et
: enomic co
| HPA RNA-seq normal tissues v

2|2 Genomic regions, transcripts, and products
« Project title: HPA RNA-seq normal tissues Expression
« Description: RNA-seq was performed of tissue samples from 95 human individuals representing 27 different tissues in order to determine tissue-specificity of all

N . Bibliography
protein-coding genes
« BioProject: PRJEB4337 Phenotypes
« Publication: PMID 24309898 Variation
« Analysis date: Wed Apr 4 07:08:55 2018 HIV-1 interactions
200 Pathways from BioSystems
Interactions
175 5. This protsi_n‘_s General gene information
of hematotoxicity after Markers, Homology, Gene Ontology
onal splice variants,
General protein information
150
MCBI Reference Sequences (RefSeq)
Related sequences
2|2
125 Additional links
= + Data Viewer Map Viewer
X {00
& Genome Browsers =
Genome Dala Viewer
75 Map Viewer
Variation Viewer (GRCh37.p13)
50 Variation Viewer (GRCh38)
o 1000 Genomes Browser (GRCh37.p13)
25 } Ensembl

ucsc

sference sequence details  Related information
Order cDNA clone

lics FASTA GenBank 3D siruclures




NCBI/Gene — sekvence celého genu
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Advanced
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NQO1 NAD(P)H quinone dehydrogenase 1 [ Homo sapiens (human) ]

Gene ID: 1728, updated on 29-Mar-2018

~ Summary rYE]

Official Symbol NQO1 provided by HGNC
Official Full Name NAD(P)H quinone dehydrogenase 1 provided by HGNC
Primary source HGNC:HGNC:2874
See related Ensembl:ENSGO00000181019 MIM:125860: Vega:OTTHUMGO00000137575
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo
Also known as DTD; QR1; DHQU; DIA4; NMOR1; NMORI
Summary This gene is a member of the NAD(P)H dehydrogenase (quinone) family and encodes a cytoplasmic 2-electron reductase. This FAD-
binding protein forms homodimers and reduces quinones to hydroquinones. This protein's enzymatic activity prevents the one electron

reduction of quinones that results in the production of radical species. Mutations in this gene have been associated with tardive dyskinesia
(TD), an increased risk of hematotoxicity after exposure to benzene, and susceptibility to various forms of cancer. Altered expression of this
protein has been seen in many tumors and is also associated with Alzheimer's disease (AD). Alternate transcriptional splice variants,
encoding different isoforms, have been characterized. [provided by RefSeq, Jul 2008]

Expression Biased expression in stomach (RPKM 136.7), gall bladder (RPKM 67.3) and 11 other tissues See more

Help

Hide sidebar >>
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NCBI/Gene — sekvence celého genu NG

“' NCBI Reference Sequences (RefSeq)

£|(?

Try the new Transcript table

= RefSeqs maintained independently of Annotated Genomes

These reference sequences exist independently of genome builds. Explain

Genomic

1. NG_011504.2 RefSeqGene

Range 5071.22230
Download | GenBank, FASTA, Sequence Viewer (Graphics)

mRNA and Protein(s)

1. NM_000903.3 — NP_000894.1 NAD(P)H dehydrogenase [quinone] 1 iseform a
See identical proteins and their annotated locations for NP_000894.1

Status: REVIEWED

Description = Transcript Variant: This variant (1) represents the longest transcript and encodes the longest isoform (a).
Source sequence(s) | AV729122 BC007659, BM052991 _BM452267 BM787983 BME28301

Consensus CDS | CCDS10883.1

UniProtKB/Swiss-Prot | B2R5Y9, BADNMY, B7ZAD1, P15559, Qa86UK1
UniProtKB/TrEMBL | Q53G81

Related | ENSP000003159788.5, ENST00000320623.10
Conserved Domains (1) summary

pfam02525 = Flavodoxin_2; Flavodoxin-like fold




NCBI/Gene - sekvence celého genu / Graphics

Graphics = Send to: =

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), RefSeqGene on chromosome 16

NCBI Reference Sequence: NG_011504 2

GenBank FASTA
Link To This View | Feedback

] nK [2K ! 3K 4K EK 6K |7 K Bk [9K 10K 1K 12K =L MK |I5K 15 K [17 K 18 K L [20K 21K 2z | 2a200
]
==
) & NG_011504.2 - | Find: | M= =cnE=————tcy 1= B2 A Tools + | £ Tracks = ¥, Download = & 7 ~
[ |3 kK |4 K |5 K |6 K [7k [g K |7 K 1@ K 11 K |12 K |13 K |14 K |15 K |16 K |17 K |18 K jto k |2@ K [et k |22 k | 24,238
30021 LOOx
R IR R R N SRR R AR W bR B I R R P ENE A S R AN RN W A R e ) B O R R R R W N S I R R E B R AEe ) R e TANLE O R .
Genes (YR LOO XN
HQo1
Mt _aaaeess B = _— - = . I NH
HP_BB0894 ] |— —=-= = B > |
exon 1 exonZ [ B exon 4 |J exon 5 || exon B
NQOL-OT HQO1-AS1
EEHr_a63831 EB-B HR19899a1
SHORDL3H [
HR_1457531
mlignments - Reference transcript alignments 0 oo i JE - 4
HH_BBa%63 3

HHM_Balezs433.2

HM_BB1a25434 2

HM_BB1286137.2

|3 K |4 K |5 K |6 K |7k |13 K |14 K |15 K |16 K |17 K |18 K |e@ K [e1 K |22 | 24,23¢

NG_011504.2: 2.5K..24K (21,735 nt) 7 # Tracks shown: 4/8
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NCBI/Gene — sekvence celého genu

“' NCBI Reference Sequences (RefSeq)

»
. ]

E Try the new Transcript table

= RefSeqs maintained independently of Annotated Genomes

These reference sequences exist independently of genome builds. Explain

Genomic

1. NG_011504.2 RefSeqGene

Range 5071.22230
Download | GenBank, FASTA, Sequence Viewer (Graphics)

mRNA and Protein(s)

1. NM_000903.3 — NP_000894.1 NAD(P)H dehydrogenase [quinone] 1 iseform a

See identical proteins and their annotated locations for NP_000894.1

Status: REVIEWED

Reference GRCh38.p14 Primary Assembly

Genomic

1. NC_000016.10 Reference GRCh38.p14 Primary Assembly

Range 69709401..68726560 complement
Download = GenBanlk, FASTA, Sequence Viewer {Graphics)




NCBI/Gene - sekvence ce

GenBank « Send to: =

ého genu z chromosomu NC ...

Change region shown =

O Whole seqguence (abbreviated view)
@® Selected region

Homo sapiens chromosome 16, GRCh38.p14 Primary Assembly

NCBI Reference Sequence: NC_000016.10 from: 69709401  |to: 69726560 |

FASTA Graphics Update View
Go to: (v

LOCUs NC_eeee16 17160 bp DNA linear CON ©6-APR-2022 Customize view =

DEFINITION Homo sapiens chromosome 16, GRCh38.pl4 Primary Assembly.
ACCESSION NC_©0eele REGION: 69709401..69726560

VERSION NC_eeeel6.10 Analyze this sequence =
DBLINK BioProject: PRINA168 Run BLAST
Assembly: GCF_©©6081405.40
KEYWORDS RefSeq. Pick Primers
SOURCE Homo sapiens (human) L
ORGANISM Homo sapiens Highlight Sequence Features

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

REFERENCE 1 (bases 1 to 17160)

Find in this Sequence

AUTHORS  Martin,J., Han,C., Gordon,L.A., Terry,A., Prabhakar,S., She,X., Related information -
Xie,G., Hellsten,U., Chan,Y.M., Altherr,M., Couronne,0., Aerts,A., Assembly
Bajorek,E., Black,S., Blumer,H., Branscomb,E., Brown,N.C.,
Bruno,W.J., Buckingham,J.M., Callen,D.F., Campbell,C.S., BioProject

Campbell,M.L., Campbell,E.W., Caoile,C., Challacombe,].F.,

Chasteen,L.A., Chertkov,0., Chi,H.C., Christensen,M., Clark,L.M.,
Cohn,3J.D., Denys,M., Detter,J].C., Dickson,M., PubMed
Dimitrijevic-Bussod,M., Escobar,]., Fawcett,J.J]., Flowers,D.,
Fotopulos,D., Glavina,T., Gomez,M., Gonzales,E., Goodstein,D., Taxonomy

Protein




NCBI/Gene — sekvence celého genu z chromosomu

GenBank « Send to: = .
Change region shown =

Homo sapiens chromosome 16, GRCh38.p14 Primary Assembly 8%'80@ m—

NCBI Reference Sequence: NC_000016.10 from: 69709401 to: 69726560

FASTA  Graphics Update View

1201 ataaactaca gagaggtgat taatagaaca ttggagagtt gaatgatacc tagccaaact

M ‘.Z] 1261 gtaccctaaa actttagccce taaaaagagg aattaasattg tgtagatgec tttaaagaac
1321 atttttctag catctttcta catctttcce taagtggect cttgagecca gteggatttt
LOCUS NC eeee1ls 17160 bp DNA linear CON ©6-APR-2822 1381 ggttatatge catgatagta atcataagaa tcagttaaaa atgatccaaa aatgcacgaa
- . . 1441 tacagtcgat tccctctcat ttattccttg tggaazaaga asaacacaaa tcttazaaac
DEFINITION Homo sapiens chromosome 16, GRCh38.pl4 Primary Assembly. 1501 taaagcaagt cagggaagcc tggaaagata cccagattig ataacatgtt agaaggasat
ACCESSION NC_©eeels REGION: 69709401..69726560 PO -CLdtcatt thctapgcttt gatctgette tcagttggga tggacttacc
VERSION  NC_06e16.10 B e st emesmes croct s bomectoce
DBLINK BioProject: PRINAZL¢ _{‘rdb }{r'e_' LWZXWtgotgtctca tcccaaatat tctccaggeg tttcttccat ccttccagga tttgaatteg
Assembly: GCF opent — i::i ggcgtctsct ggag:gtgcc :atgctaa tgtcagttga ggttctaga ctggaagc
Ml Tk ctgaggata cagaaagcac agagaggtaa gtcaaccaa
KEYWORDS RE'FSEq. f‘rdb }{FE.I 1921 tcctgcat ttacataa acagcggaag ttggtcfggg cftgtfigta Egacactctg
SOURCE Homo sapiens (humar - 1981 ataaggaggc ctcaggcaca ctagagaatc agttcagage tagegtctet ctettaccct
ORGANISM Homo sapiens CDS cnmpleme 2041 ctacctagee gttaccaatt ttagecttcet caggtgtgtt cttctttaaa tgcataaace complement (join(1576..1881,8723.
................ 2101 ttgaaactgt gccaacctgg atcctttgec aagaaggetg gaagttectgt tactttaggg 17033..17039) )
EUkar\yOta; Me'tazoa:' 1?933 j 2161 agtctcagtt tcttggcagg tgactcacca agacctgegt gggtgeattt ctetgectet /gene="NQo1"
Mammalia; Euther\ia; L 2221 ccatataact agatgagtcc tttttttett tttctttttt tttttttttt tgaggcagag /gene_synonym="DHQU; DIA4; DTD; |
P P 2281 tctecgetegg tcgtccagge tggagtgeca tggeacgate teggetcatt geggetteca /note="isoform d is encoded by ti
. 1]
Catarrhini; Hominic f‘rge ne= ﬁ 2341 cttectgggt tcaageggtt ctcctgectc agectcccga gtagetggga ttacaggeat Derived by automated computation
REFERENCE 1 (bases 1 to 171¢ 2401 gcgccaccat gecccagataa tttttgtatc tttagtagag acagggtttc actgtgttga prediction method: BestRefseq."
AUTHORS Martin,3J. Han.C. !‘rge ne 53 2461 ccaggctggt ctcgaactcc tgacctcaag tgatccgect gectcagtet cccaaagtge /codon_start=1
. ! ’ ? ? — 2521 tgggattaca ggcccagatg agtcttgata aatgattttc ataagtggec actcactgge /product="NAD(P)H dehydrogenase
Xie,G Hellsten,U
1e,6., nellsten,U. f{note_llj 2581 tcttetctecc aacctcccte tttatagaaa ttatcttgag ggtttggtaa caccaataag /protein_id=" NP ©01273066.1 "
Bajor\ek,E_, Black_,f - 2641 cccaccccag gcettcagttt tatccatgta taaactgget ggactaaatt atttcctttt /db_xref="CCDS: CCDS67067.1 "
: » 2701 tcttcgaaac agggtctcge cctgtatccc aggetggeat geagtggtgt gatcataget /db_xref="GeneID: 1728 "
Bruno,W.J., BUCklng DEPlVEd 2761 cattgcagcc tcgaactcct gggtctceteca ctttagactc ccaagtaget gggaccacag /db_xref="HGNC: HGNC:2874 *
Campbell,M.L., Camp . ] 2821 gtgtatgact acacccagct aattttgttt tttttttttg tagagatgag gtcttatatg /db_xref="MIM: 125360 "
Chasteen,L.A., Cher pr"e.d 11:'t] 2881 ttgcccagge tggtctcaaa gtcectggget caagegatce ttetgectca gectcccagt /translation="MVGRRALIVLAHSERTSFI
2941 aaatcatttc ttaaattgtc ttgggctcta atagtctatg ggactgtatc agcaacctgg MNFNPTISRKDITGKLKDPANFQYPAESVLAY!
C?hr_bj:l?- ; _DEHVS:M- fCDdDﬂ e 3001 agaaggacag gaaggctgga gagagatgtc agtcatctgg tgagaccagg geccacgget GILHFCGFQVLEPQLTYSIGHTPADARIQILE
Dimitrijevic-Bussoc —"] 3061 atacaaatca agagtagtga ttcacactag tccttggetg ggacagaatg ctgtttgaac FQAGF LMKKEVQDEEKNKKFGLSVGHHLGKS T
Fotopulos,D., Glavi !‘r r‘Dduc‘t 3121 acatgcacac gcaggtgtgt tcacacacag gecacctggga aggcaggeag gttcttaaag
p Feature 10f4 , |» NC_000016 : 4 segments (minus strand) ’ Details (+] I |

/protein 1a="NF WYull/3ubb.l"
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ecializované datab sekundarni

Launch Data Portal | ContactUs | Forthe Media

A las o THE CANCER GENOME ATLAS

«Genetics .. Cytogenetics

National Cancer Institute I Search ; m
National Human Genome Research Institute

m About Cancer Genomics ~ Cancers Selected for Study ~ Research Highlights ~ Publications ~ Newsand Events  About TCGA

~Oncology .. Haematology

s © oowes RS FE S . P
wsr TCGA's Study of Soft Tissue au a a
ey o T sl & legton o duls - Sarcoma
o The Genomic Data Commons (GDC) Data Portal is
TCGA’s analysis of six major types of adult soft tissue an interactive data system for researchers to search,
| e : sarcomas reveals frequent copy number alterations, low download, upload, and analyze harmonized cancer
i i i r 7 : 3 mutational loads, and a diverse array of underlying molecular genomic data sets, including TCGA.
Atlas of Genetics and Cytogenetics in Oncology and Haematology = mETIona) A0S, and a derse aray o

om
Login/Register

. Questions About Cancer
BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirors = Search all species

Visit www.cancer.gov

Call 1-800-4-CANCER

Search: |All species ~| for ‘What's New in Ensembl Release 91 (December 2017)

Use LiveHelp Online Chat

e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease s New Primate Species
= Update of cat assembly and genebuild to Felis_catus_8.0 Multimedia Library
@ Mouse: update to Ensembl-Havana GENCODE gene set
Browse a Genome Find a Data Display ® New and updated probe mapping data for primates

Ensembl is a genome browser for vertebrate genomes that supports research in ® Microarray Probe Mapping Update
comparative genomics, evolution, sequence variation and transcriptional regulation

Ensembl annotate genes, computes multiple alignments, predicts regulatory function

Not sure how to find the data visualisation you need? With
our new Find a Data Display page, you can choose a gene,

region or variant and then browse a selection of relevant Full details | All web updates, by release | More news on our blog

and collects disease data. Ensembl fools include BLAST, BLAT, BioMart and the visualisations Sorry, no feed i available from our blog af the moment
Variant Effect Predictor (VEP) for all supported species. !
Go to Ensembl blog é¢
-
£ GeneCardsSuite MalaCards  LifeMap Discovery  PathCards  TGex  VarElect  GeneAnalytics  GeneALaCart  GenesLikeMe

M

cademic non-profit institutions. Other users need a Commercial license  WEIZMA
INSTITU

ST Advanced

Home User Guide Analysis Tools ~ News And Views About~ Log In / Sign Up




Specializované databaze (sekundarni)

GeneCards®: The Human Gene Database

GeneCards is a searchable, integrative database that provides comprehensive, user-friendly information on
all annotated and predicted human genes. It automatically integrates gene-centric data from ~125 web
sources, including genomic, transcriptomic, proteomic, genetic, clinical and functional information.

Cviceni 1-Vyhledavani v molekularné genetickych databazich
(prof.Beranek)
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,Bioinformatika nukleovych kyselin 1“

Vyhledavani NK sekvenci, specializované databaze

Analyza vlastnosti sekvenci-slozeni, ,,reverse complement®, identifikace restrikénich mist (Palindromy)
Prace s kddujici DNA=prace s proteiny / preklad DNA sekvence-otvirani ¢teciho ramce

Navrh primer0 pro PCR, rt-PCR

Predpovéd sekundarnich struktur

Porovnavani sekvenci

Vyhledani SNPs

,Cteni“ sekvenacnich dat a spojovani fragment

Vyhledavani hladin expresi jednotlivych gent

mikroRNA

Celé genomy



Charakteristiky sekvenci

Filter DNA

Sequence Manipulation Suite:

Filter DNA
D N A t t [y Filter DNA removes non-DNA characters from text. Use this program when you wish to remove digits and blank spaces from a sequence to make it
Stats -EMBL Feature Extractor suitable for other applications.

-EMEL Trans Extractor
~Filter DNA .
Pt . Paste the text into the text area below. Input limit is 500000 characters. Filter DNA results

Ra n e Ext ra kto r D N A [ LS (R [ R 1 ttaagatttg CQCtttgcca BCtgtacacc caaCCthgt >filtered DNA sequence consisting of 1000 bases.

g g::?:"k Trans Exiractor 41 ttattgtega acctccegcet tgtgeoegeoca tctgeatata o] 2

Range Exfractor DNA 81 gatccocggtc agtcogtcac attctgocaa ttgagtateco S
-Range Exfractor Protein 121 tcgaagtctt attccacgtg ctcaaagcaa gggtatcgta o =
gﬂliﬁ:sed(}nmplemenl 161 cagtgataac cgcctocgtge agatccaaat totcgattas v

Reve rse com plement -S:ilF;s?: 201 cactcaagta ctgattttta tcatcaggta actaaaaact
Three to O ikl i f
P e — Elease gheck the browser compatibility page before using this program.
Window Extractor Protein | Submit || Clear || Reset | eaftoccange
.
-Codon Plot

Reverse Complement

Reverse Complement converts a DNA sequence into its reverse, complement, or reverse-complement counterpart. The entire IUPAC DNA alphabet
is supported, and the case of each input sequence character is maintained. You may want to work with the reverse-complement of a sequence if it
contains an ORF on the reverse strand.

Paste the raw sequence or one or more FASTA sequences into the text area below. Reverse Com pleme nt results

*Bample =equence 1
aaaasaaaaaas ~ }Sample sequence 1 reverse CDl‘ﬂplﬂlIlEllt
titttttttiit

*Z3ample =equence 2

ctototote W

>Sample sequence 2 reverse complement
Please check the browser compatibility page before using this program. gagagagag

Submit Clear Rezet




Reverse complement

Paste the raw sequence or one or more FASTA sequences into the text are

bSample seguence 3
ccccccccccga

Submit H Clear H Reset ‘

Reverse Complement results

>Sample sequence 3 reverse complement
tcgggggggggag




Vlyzkousejte si analyzovat ,vlastni” gen

Vyzkousejte SMS suite.




DU5: nukleotidova sekvence

Pracujte s ,vasim“ genem/proteinem/enzymem (pf. NQO1)

1) Vyhledejte si vasi nukleotidovou sekvenci transkriptu (mMRNA=RefSeq_transcript) a genu
(RefSeq_gene).

o Zapiste si pristupové kady. (NM_... a NG_...))
o Jak dlouhé jsou tyto sekvence ? (staci 1. transkript, mate-li vice)

2) Vyberte pouze kédujici sekvenci (CDS), ulozte format fasta.
3) Na kterém chromozomu lezi? Kolik ma exonu? Jak je dlouhy 2. exon? Stahnéte sekvenci 2. exonu.
4)  Existuje néjaka souvislost vaseho genu v OMIM databazi?

5) Kolik obsahuje 2. exon Cytosin(? Kolik dinukleotidi CG?



DUS5:

DUs 1)

2)

3)
4)

5)

P N/ k I \V4 \V4 V4
NQO1:
Homo sapiens NAD(P)H quinene dehydrogenase 1 (NQO1), transcript variant 1, mRNA

Transkript (mMRNA): 2 521bp

ATGGTCGECAGRAGAGCACTGATCGTACTGGCTCACTCAGAGAGGACGTICCTICAACTATGCCATGARGE
AGGCTGCTGCAGCGGCTITGARGRAAGARAGGATGEGAGGT GGTGGAGT CGGACCTCTATGCCATGRACTT
CRRTCCCATCATTICCAGRRRAGGRCATCACAGGTARRCTGAAGGACCCTGCGRACTTTCAGTATCCTIGCC
GAGTICIGITCTGGCTTATARAGRAGGCCAT CTGAGCCCRAGRATATTGTGGCTGRACAALAGRAGCTGGRLG
CCGCAGRCCTITGTGATATTCCAGTTCCCCCTGCRAGTGGTTIGGRAGTCCCTGCCATTCTGRRAGGCTGGTT
IGAGCGAGTGTICATAGEAGAGTITGCITACACTTACGCTGCCAT GTATGACARRGGACCCTICCGGAGET
ARGRAGGCAGTGCITICCATCACCACTGGTIGECAGIGGCTCCATGTACTCICTIGCARGGGATCCACGGGE
ACATGRATGICATICICIGGCCAATICAGAGTGGCATICTIGCATITCTIGIGGCTICCAAGTCTTAGRAACT
IR T GRCATATAGC AT TGGECACACT CCAGCAGRCGCCCGRAATTCARRATCCTGGARGGRAT GGAAGRLE
CGCCIGGAGRATATTTGGGAT GAGACACCACTGTATTITIGCTCCARGCAGCCTCTTTGACCTARACTTCC
AGGCAGGATICITRATGRAARRL AGAGGTACAGGAT GAGGAGRRARACARGRRATTTGGCCITICIGIGGSE
CCATCACTTGGGCAAGTCCATCCCALACTGACRACCAGATCARLGCTAGRARATGR

NM_000503.2

Chromozome 16 (map="16q22.1)

6 exond (2:164nt)

=NM_000903.2:199-363 Homo sapiens NAD(P)H guingne dehydrogenase 1 (NQO1), transcript
variant 1,

GCAGRAGRGCACTGATCGTACTGGCTICACT CAGRGRAGGACGTCCTTCARCTATGCCATGARAGGAGGCTGE
IGCAGCGGCITIGARGARGRARLGEAT GEGAGGT GET GGAGTCGGACCTICTATGCCATGRACTTICRAATCCC
ATCATTTCCAGRARGGACATCACAG

BNO,

jeden (r3689453)

Exon obsahuje: 38 cytosini a 4 dinukleotidy CG

DNA Stats results

Results for 185 residue "Untitled" "GCAGAAGAGC"

Pattern: Times found: Parcentage:
a 47 25 48

] 47 2048

t 33 20.00

C

=

a3

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), RefSeqGene on
chromosome 16
NCBI Reference Sequence: NG_011504.2

Gen: 24 230 bp
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