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_Nucleotide bioinformatics |“

Retrieving nucleotide sequences from databases (Genbank/NCBI)

Feature analysis: statistics, reverse complement, restriction analysis
Translation, identifying open reading frame

PCR primer design, rt-PCR

Secondary structure prediction

Sequence comparison

Single Nucleotide Polymorphisms

DNA sequencing

Gene expression

microRNA

Genomes....



DNA/RNA

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

(Frederick Sanger/Walter Gilbert 1980 Nobel price for DNA sequencing)

A, C, T(U),G

N any nucleotide
R A/Gpurine

Y C/T pyrimidine

Nucleotide Codes
A adenosine

C cytidine

G guanine

T thymidine

N A G,CorT

Genetic code/ triplets:

Y TorC
M AorC
W AorT
R GorA
B G, T,orC

U uridine (matches T) D G, A,or T

K GorT
S GorC

Complementarity: A=T, C=G

Double strand DNA:

H A CorT
V G,C,orA

5-ATGCCATAAAA-3’
3’-TACGGTATTTT-5’

400-nt (nucleotides) = 400 bp (base pairs)...kbp, Mbp

First nucleotide

Second nucleotide

u c A G

UuU Ucu UAU UGU
; T.

vuc ¢ | uce . UAC UGG o
UUA UCA UAA STOP | UGA STOP
UUG UcG UAG STOP | UGG
cuu ccu CAU ceu
cuc @ ccc u | cAc * | cac
CUA CCA CAA @ CGA
cuG cCe CAG CGG
AUU m | ACU AAU AGU 4

e a0 (s
AUC ACC @ AAC AGC
AUA ACA AAA ¥ AGA
AUG Mel | ACG amc & | Acs
GUU GCU GAU GGU
GUC ‘ Gee GAC GGC oy
GUA GCA 0 GAA cea o
GUG GCG GAG GGG
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Third nucleotide



DNA/RNA

9 Purines
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DNA/RNA
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Prokaryotes

< Gene

Promoter RBS

A1 | AR RN RNR AR ERR RN RN RN NN

Y

Figure 3-1:
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Eukaryotes

Genomic DNA / chromozomes

gen gen gen

transcription /

Primary transcript: hnRNA intron BeXoRY intron Fexond i fexony | exon i exon

splicing sShRNA  /

-

mRNA Coding sequence (CDS)

translationl

PROTEIN



DNA sequence/GenBank

GenBank the leading nucleotide sequence repository maintained as a consortium:

M http://www.ncbi.nlm.nih.gov/nuccore/
=NCBI

U.S. National Center for Biotechnology Information (NCBI) Naional Center for

Biotechnology Information

European Molecular Biology Laboratory (EMBL)

(b=t ]
lllll
§§§§§§

http://www.ebi.ac.uk/ena/

DNA Data Bank of Japan (DDBJ) %

http://www.ddbj.nig.ac.ip/



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

DNA databases NCBI

[ - — —
pot] { " aa - T S
> NCBl Resources (v Recent |ostovap

- All Databases

—<NCBl  Sideotde—s | search
National Center for -TOLe
Biotechnology Information PubMed
All

NCBI Home All Databases b NCBI
Assembly
Resource List (A-Z) BioProject

My NCBI Sign Out

Popular Resources

nter for Biotechnology Information advances science and health by providing access to PubMed

BioSample jenomic information. Bookshelf
BioSystems

Chemicals & Bioassays E?D\I:'S Bl | Mission | Organization | Research | NCBI News PubMed Central
inVar
Data & Software Clone PubMed Health
DNA & RNA Conserved Domains BLAST
Domains & Structures dbVar
L 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 | Gty Dorasets pns' Submit data to GenBank or other NCBI databases

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

All Resources

MNucleotide

Genes & Expression

Gene

Protein

NCBI Announcements
of access for help

Taxonomy e “lel W kaching materials, news

NCBI Video: Submitting manuscripts on
NIHMS




DNA databases 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 databases NCBI

jostovap My NCEI Sign Out

& NCBI Resources (¥ How To ¥

Nucleotide Nucleotide v| |nqn1 | |
Create alert  Advanced Help
Species Summary = 20 per page~ Sort by Default order = Sendto:~  Filter your results:
Animals (226)
Fungi (3) All (9424)
Protists (3) Bacteria (8564)
Bacteria (8,564)
Customize INSDC (GenBank) {6754)
RMA (455
Molecule types GENE Was this helpfu? ot @ mRNA(455)

genomic DNA/RMA (8,907) RefSeq (668)

mRNA (455)
Customize ...

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

Customize ...

Sequence Type
Mucleotide (9,417
EST (4)

G55(3)

Genetic
compartments

FPlasmid (2)

Sequence length
Custom range. .

Release date

RefSeq transcripts (4 RefSeq proteins (4)

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

Also known as: DHQU, DIA4, DTD, NMOR1, NMORI, QR1

cenei12s _ transcript = without intrones (mRNA)
RefSeqGene (1)  PubMed (580)

| Orthologs || Genome Browser H BLAST | | Download ‘

RefSeq Sequences

ltems: 1 to 20 of 8424

FPage III of 472 Mext= | Last==

+

Manage Filters

Results by taxon

Top Crganisms [Tree]
Mycobacteroides abscessus (2570}
Clostridicides difficile (2236)
Meisseria meningitidis (295)
Legionella pneumaphila (7716)
Meisseria gonorrhosae (557)

All other taxa (2476)

Mare. ..

Find related data =
Database: | Select d




Resources [~¥] How To [+

DNA databasesNCBI

= NCBI

jostovap My NCBI Sign Out

Mucleotide

Species
Animals (4)
Customize ...

Molecule types
mRMNA (4)
Customize ...

Source databases
Refseq (4)
Customize ...

Sequence Type
Mucleotide (4)

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...

Clear all

Show additional filters

Nucleotide v ||

|

Advanced

Summary « Sort by Default order -

ltems: 4

0
1.

~ (O

«

Homo sapiens NAD(PIH quinone dehydrogenase 1 (NQO1), transcript variant 1, mREMNA
2,521 bp linear mRNA

Accession: NM_000903.3 GI: 1519241811

Protein PubMed Taxonomy

GenBank FASTA Graphics

Homo sapiens NAD(PIH quinone dehydrogenase 1 (NQO1), transcript variant 2, mRNA

2,419 bp linear mRENA
Accession: NM_001025433.2 Gl 1675133956
Protein PubMed Taxonomy

GenBank FASTA Graphics

Homo sapiens NAD(PIH quinone dehydrogenase 1 (NQO1),_transcript variant 3, mRMNA

2,407 bp linear mRNA
Accession: NM_001025434.2 GI- 1676355479
Protein PubMed Taxonomy

GenBank FASTA Graphics

2,305 bp linear mRNA

Wt REE A A TR T o . e A A A

Help

Sendtol«  Filter your results:
All (4)
Bacteria (0)
INSDC (GenBank) (0)
mRNA (4)
RefSeq (4)

Manage Filters

Analyze these sequences

Run BLAST

Find related data =
Database: | Select i

Recent activity =

Turn Off Clear

Q, ngot (9424)

Blielermtide




DNA databases NCBI

:': NCBI Resources (¥| How To (¥ Sign in to NCBI
Nucleotide Nucleotide | ngof |

Create alert Advanced Help

I
Species Summary « 20 per page ~ Sort by Default order « Send to: »  Filters: Manage Filters
Animals (509)
Fungi (3) . . _
Protists (3) See NQO1 NAD(P)H quinone dehydrogenase 1 in the Gene database Restlts by taxon
Bacteria (3,070) nqo1 reference sequences Genomic (1) Transcript (4) Protein (4) / Top Organisms [Tree]
Customize ... Mycobacterium abscessus (1253)
Neisseria meningitidis (490)
Molecule types Items: 1 to 20 of 3607 Legionella pneumophila (345)
genomic DNA/RNA (3,288) Neisseria gonorrhoeae (267)
mRNA (279) Page [1 | of 181 | Next> || Last > Clostridioides difficile (256)
Customize ... @ Fround 3616 nucleotide sequences. Nucleotide (3607) EST (8) GSS (3) All other taxa (996)
H o _< e...
reflnement' Source databases [] Mus musculus full open reading frame cDNA clone RZPD0o836H0851D for gene Ngo1, NAD(P)H
INSDC (GenBank) (3,193) 1. dehydrogenase, quinone 1; complete cds, incl. stopcodon e —————
RefSeq (412) 825 bp linear mMRNA Find related data =
Customize ... Accession: CT010284.1 GI: 71059896 Database: | Select ~
Protein  Taxonomy

Genetic
compartments GenBank FASTA Graphics
Plasmid (1)

[[J Rhodothermus marinus strain PRQ 62B putative adenylosuccinate lyase gene, partial cds; and

|
Sequence length 2. Ngo7, Ngo6, Ngo5, Ngo4, Ngo2, Ngo1, Ngo3, putative malate synthase, and putative transcriptional - -
Custom range... Search details
regulator genes, complete cds -
Release date 12,551 bp linear DNA nqol[All Fields]
Custom range... Accession: AY972100.1 Gl: 66219960

Protein PubMed Taxonomy

Revision date
Custom ranae GenBank FASTA Graphics




~ NCBl Resources ¥ How To ¥

jostovap My NCEl Sign Qut

v|| Ngo1 and mus |w

Save search Limits  Advanced

Mucleotide Mucleotide

Help
Display Settings: [+ Summary. 50 per page, Sorted by Default order Send to: [v|  Filter your results:
All (30
m==mlp Results:30 =
Bacteria (3]
[0 Mus musculus full open reading frame cDNA clone RZPDo836H0851D for gene Ngo1. NAD({P)H dehydrogenase. quinone 1: INSDC (GenBank) (12)
1. complete cds, incl. stopcodon mBENA (8)
825 bp lingar mRMNA RefSeq (18
Accession: CTO10284.1 Gl 710593896
GenBank FASTA Graphics Related Sequences Manage Filters

sl | Mus musculus NAD(PH dehydrogenase. guinone 1 {Hﬂ W Top Organisms [Tree
2- -

1,552 bp linearmmiils Mus musculus (17)
Accessqgn: NM_008706.5 o@: 161621253 Homo sapiens ()
GenBank = aphics Related Sequences

AFparcus sp. BHY2 (2)
Meisseria meningitidis 72491 (2}
Stenotrophomonas maltophilia K279a (2)
All other taxa (2)

Maore. ..

Mus musculus NAD{PH:quinone oxidoreductase 1 (Ngo1) gene. promoter region and exon 1
1,069 bp linear DNA

Accession: AY425712.1 Gl 37694057

GenBank FASTA Graphics Belated Sequences

ole genome shotgun @ Find related data -

« [

!

130,604,219 bp linear DNA Database: | Select W
A megicn- CRANOET 15 A2 20904
GenBank FASTA  Graphics
—> | el 'H - quinone oxireductase (NQO1) gee, complete cd
a NA Search details =

= 1049010536

enBank [FASTA Graphics

ngol [A11l Fields] AND
("Mus" [Crgani=m]

OR "Mus" [Organism] OR mus
[1]1 Field=])

Mus musculus strain C57BL/GJ chromosome & genomic contig. GRCm3&.p1 C5TBL/G) MMCHES CTG11
56,658 466 bp linear DNA

B e g g 8 e




,GenBank flatfile”

= NCBI Resources ¥/ How To (=) jpstovap My NCBl Sign Out
Nucleotide [Nucleotide || |
Limits  Advanced Help
Display Settings: (+] GenBank Send: (+)
Change region shown hd

Mus musculus NAD(P)H dehydrogenase, quinone 1 (Ngo1), mRNA

NCEI Reference Sequence: NM_008706.5
FASTA  Graphics

Customize view -

Go to: [+
Analyze this sequence -
LOCUS NM 008706 Q2 near ROD 27-0CT-2013 Run BLAST
DEFINITION Mus musculus N (acce55|on number) . (Ngol), mENA. . .
LCCESSTON NM_008706 Fick Primers
VERSION m 002705.5 Gl161621259 0rD Highlight Sequence Features
ovnomDs  RefSeq. (GenBank Identifier) s S
SOURCE Mus musculus (house mouses) ind In this sequence

ORGANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Glires; Bodentia; Articles about the Ngo1 gene -
- Sclurcgnathi; Muroldea; Muridae; Murinae; Mus: Muas. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (baaes 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
LAUTHORS Adamovich,¥., Shlomai,i., Tsvetkov,P., Umansky,K.B., BReuven,N., The protein level of PGC-1a, a key metabolic
Escall,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 regulates host

controlled by HADH-HNQOL1 - T ) g
susceptibility to ozone via iso| [J Biol Chem. 2013]

JOURNAT Mcl. Cell. Bicl. 33 (13), 2603-2613 (2013)
PUBMED 23648430 Cee all
REMEEEK GeneRIF: findings link NQOl, & cellular redox senscr, to the

metabolite-sensing network that tunes PGC-lalpha expressicn and
- activity in regulating energy metaboliasm Pathways for the qu gene -
REFERENCE 2 (bagea 1 to 1552)

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. Metabaolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse NQO1 and CYPLEl1l proteins )
JOUERNAL BEiochem. Bicphys. Bes. Commun. 435 (4), 727-732 (2013} Metabolism
FUBMED 23692925 See all...

AT T, e e . T T T T o el som o om e o o - @ pmdmeam e o ommm e e e g T e e I % o T T e S R | S —



hydrocarbon hydroxylase in the mouse BioSystems

JOURNAL J. Biol. Chem. 252 (1}, 1587-185 (1377} CCDS g
DOBMED 833115
COMMENT VALIDATED REFSEQ: This record has undergone validatien or Components (Core)
preliminary review. The reference sequence was derived from Components (EST)

BE075568.1 and RASBZOT7_1.

QOn Dec 4, Z007 this seguence version replaced gi:1537351748.
Publicaticon Note: This RefSeg record includes z subset of the Gene
publications that a_rr?_- :available For T:'.hj_sl gene. Plezse see the Gens GenaView in dbSNP
record to access additional publications.

#&Evidence-Data-STARTES HomeloGene
Transcript exon combination :: RKOTSEER.1, BCOO4573.1 [ECO:-0000332]

Full text in PMC

Map Viewer
##Evidence-Datz-END##
DRIMBRY REFSEQ_SDREN PRIMARY IDENTIFIER PRIMABRY SDPEN coMp Master
1-108% LKOTEEER .1 Z-10%0 Probe
S 1050-1052 LRSEZOTT.1 123-12% _
F EATU R E AR ZiEen LIVOFEESPL T LAfRLEEn Protein

Locaticn/Qualifiers Pubhdzd
1..2601

—
’ SO U RC E fovmand am=tHomn aanianat PubMed {RefSeq)

PubMed {(Weighted)

chromosome 16

aeps oucs. s UniGene
UnisTS
T gene 1 °* 1 5 5 2 GEO Profiles

Jfgene synonym="AV001l2Z55; Di=d; Dtd; Nmo-1; Nmol; Nmorl:
Ox-1; Oxl; Qrl™

/note="NAD(F}H dehydrogenase, gquineme 1" Recent activity =
e R Tum Off Ciear

onl..140

Mus musculus NAD(P}H dehydrogenase,
quinone 1 (Mgo1), mRMNA Nucleatide

v

fgene_synonym="AV0O01255; Dia4; Dtd; Nmo—-1; Nmol; Nmorl; Ngo1 [Mus musculus]

Cx-1; Oxl; Qrl™ Frotein
finference="alignment:Splign:1.35.8" regulation of ngo1 AND (Clinical Trial[ptypl}
migc feature 38..40 (6) PubMed

Sgene="HNgol"
fgene synonym="AV001255; Diad; Dtd; HNmo-1; Nmol; Nmorl;
Cx-1; Oxl; Qrl™

NQO1, MPO, CYP2E1, GETT1 and GSTM1
polymorphisms and biological effects ¢ Puohzd

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

—— (DS 134..958

e Ses mare...

£ W@ O W

s y=em_syovsyas— avvesewwy 01347 Dod; Nmo-1; Nmol; Nmorl;
Ox-1; Oxl; Qrl™

/EC_number="1.§.5.2"

fnote="guinone reductase 1; DT-diaphorase; azmoreductase;
phyvlloquinone reductase; menadione reductase;

NAD (P)H:guinone cxidoreductase 1; disphorzse 4
({HADH/NADEH) ; WAD(P)H menadione ocxidoreductase 1, dioxin

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




5T5 T40..541
......... fgene="Ngol"
fgene_synonym="AV001255; Diad; Dtd; Nmo-1; Nmol; Nmorl;
Cx-1; O=l; Qri™
fetandard name="Ngol"
fdb_xref="UniSTS:455103"
5IS 1153..1322
fgene="Hgol"
fgene synonym="AV001255; Diad; Dtd; Nmo-1; Nmol; Nmeorl;
Ox-1; O=xl; Qri"™
fetandard name="AV0D1ZES"
fdb_xref="UniSTS:175814"
1530._.1535
FSgene="Hgol"
fgene synonym="AVO01255; Diad; Dtd; Nmo-1; Nmol; Nmeorl;
Cx-1; Oxl; Qxrl™
Jfnote="putative”
1552
FSgene="Hgol"
/gene synonym="AV001255; Diad; Dtd; Nmo-1; Nmol; Nmorl;
Ox-1; O=xl; Qri"™

—m.

Jfnote="putative”

QRIGIN

-

aggotcagoet cttactagec tagectgtag ccagoeoctaa ggatototcoo gaagagettt
£l agggtcgtct tggosaccag ctgotcegoc sstcagogtt cggtattacg stoctoocto

p TR0 - P e s tggogg cgagaagage octgattgta ggcocatt cagagaagad]

atcattcaac tacgocatge aggaggotge tgtagaggot ctgaagaaga

ggtactcgas tctgacctct atgoctatgaa cttceacccoc atcatttcca

cacaggtgag ctgaaggact [ tcagtatcot tocgagteoat ctotagoata

taaggaaggae ogcctgagec cegatatigt ggocgaacac aagaagotgg sagotgoaga

cctggtgata tttcagttcocc catbgocaghbg ccagccattc tgaaaggotg
gtttgagage gtgcoltogiag caggatiigeo chacacatat goLgoocatgi acgacaacgg
toctttocag aataageage ccttgottte tatcaccact gggggtagog gotocatgta
ctotottoag ggtgtocacy gggacatgaa ogtoattote tggocgatto
I3 -ctgogtitc tgtggottoc aggtCcttige acctcaactg gLLtacEgrea ttggocacad
fr3Wtccaccagat gocogoatge agatcotgga aggatggasg asacgtboctgg aaaccogtobg
g-FNcgaggagace ccactotatt tigotccaag CcAgochgiit gacchaasct tLoaggeagg
¥ =ttocttaaty 2aaaaaggaag LicRagagga groagaagaag Baceagliig gootototg
N oggoccatocac ctgggoaagt ccattocage tgacaaccag atcaaagota gasaataaldd
%€l atttttttoc tEacatatag ttagacgcag Cttbobtttt coccagottg totgacttgo
1021 tttecattttt ttootttgeot ccacgaggat gggasasgga gtsggbifoc ticstoctil

1081 ctote

1141 caggg

1201 catttd ATG
12el tataat
1321 gggactaact tgtttagcoag ttagoagtta gotaaagoct gtd

STOP

1381 tcasttactyg tgoagbgact gacatggogco CCagggggtt ggotctocag ctottttotg
1441 tecttgtacac agCoacacoc: Jgtoctgggs 22ggaatTtTt 28338Cagate toognotoET
1501 tectttcotatt toctttttttt tttastcgss atsastgsat acatcacaca to

e

| 002706 : 1 segment

Details: (] I Display: FASTA GenBank Help *

v




jpstovap My NCBl Sign Out

& NCBI Resources ) How To [¥

Mucleotide

|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 fo: [+
Analyze this sequence -
LOCUS WM 008706 1552 bp mENA linear ROD Z27-0CT-2013 Run BLAST
DEFINITION Mus musculus NAD(P)H dehydrogenase, guincone 1 (Nogol), mRNA. . )
ACCESSION HM 008706 Flick Primers
VERSICH WM 00B706.5 GIL:161621259 Highlight Sequence Features
KEYWORDS RefSedq. . :
SOURCE Mus musculus (house mouse) FindIn this Sequence
ORGANISM Mus musculus
Eukarvota; Metazoar Chordata; Creniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentiaj Articles about the Ngo1 gene —
Sciurognathi; Muroidea; Muridae; Murinaes; Mus; Mus. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (bages 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
LUTHORS Adamovich,¥., Shlomai,R., Tsvetkov,P., Umansky,K.B., BReuwven,HN., The protein level of PGC-1a, a key metabolic
Estall,J.L., Splegelman, .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 NADH-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]
FUBMED 23848480 See all
REMEERK GeneRIF: findings link NQOL1l, a cellular redox sensor, to the
metabolite-gensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism Pathwa*,rs for the NqD1 gene -
REFERENCE 2 (bases 1 to 1552)
AUTHORS  Dong,E., Shertzer,H.G., Genter,M.B., Gonzalez,F.J., Vasiliou,V., Regulation of omithine decarboxylase (ODC)
Jefcoate,C. and Nebert,D.W. Metabolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse NQO1 and CYP1ELl proteins )
JOUBNZL  Eiochem. Eiophys. Bes. Commun. 435 (4], 727-732 (2013 Metabolism
FUBMED 238528925 See all
REMLRE GeneRIF: In the present study we show that [a] NQO1 protein locates
to cytoscl, ER and mitochondria.
REFERENCE 3 {bases 1 to 1352) Reference sequence information =
LUTHORS Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,G.L., Ghio,A.J., o o o




C FASTA (and RAW) format

FASTA is the name of a popular sequence alignment-and-database-scanning program created by

W.R. Pearson and D.J. Lipman in 1988

The sequences used by FASTA have to obey the following format:

>NQO1 _mus
AGGCTCAGCTCTTACTAGCCTAGCCTGTA
GCCAGCCCTAAGGATCTCTCCGAAGAGCT
AATGTCGG

AGGCTCAGCTCTTACTAGCCTAGCCTGTA
GCCAGCCCTAAGGATCTCTCCGAAGAGCT
AATGTCGG

The line starting with > (the definition line) contains a unique identifier followed by an optional short
definition.

The lines that follow it contain the DNA or protein sequence (in one-letter code) until the next > character
in the file indicates the beginning of a new sequence.



jpstovap My NCBl Sign Out

& NCBI Resources ) How To [¥

Mucleotide

|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 fo: [+
Analyze this sequence -
LOCUS WM 008706 1552 bp mENA linear ROD Z27-0CT-2013 Run BLAST
DEFINITION Mus musculus NAD(P)H dehydrogenase, guincone 1 (Nogol), mRNA. . )
ACCESSION HM 008706 Flick Primers
VERSICH WM 00B706.5 GIL:161621259 Highlight Sequence Features
KEYWORDS RefSedq. . :
SOURCE Mus musculus (house mouse) FindIn this Sequence
ORGANISM Mus musculus
Eukarvota; Metazoar Chordata; Creniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentiaj Articles about the Ngo1 gene —
Sciurognathi; Muroidea; Muridae; Murinaes; Mus; Mus. Mitochondrial targeting of mouse NQO1 and
REFERENCE 1 (bages 1 to 1552) CYP1B1 | [Biochem Biophys Res Commun. 2013]
LUTHORS Adamovich,¥., Shlomai,R., Tsvetkov,P., Umansky,K.B., BReuwven,HN., The protein level of PGC-1a, a key metabolic
Estall,J.L., Splegelman, .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 NADH-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]
FUBMED 23848480 See all
REMEERK GeneRIF: findings link NQOL1l, a cellular redox sensor, to the
metabolite-gensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism Pathwa*,rs for the NqD1 gene -
REFERENCE 2 (bases 1 to 1552)
AUTHORS  Dong,E., Shertzer,H.G., Genter,M.B., Gonzalez,F.J., Vasiliou,V., Regulation of omithine decarboxylase (ODC)
Jefcoate,C. and Nebert,D.W. Metabolism of amino acids and derivatives
TITLE Mitochondrial targeting of mouse NQO1 and CYP1ELl proteins )
JOUBNZL  Eiochem. Eiophys. Bes. Commun. 435 (4], 727-732 (2013 Metabolism
FUBMED 238528925 See all
REMLRE GeneRIF: In the present study we show that [a] NQO1 protein locates
to cytoscl, ER and mitochondria.
REFERENCE 3 {bases 1 to 1352) Reference sequence information =
LUTHORS Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,G.L., Ghio,A.J., o o o
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Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA

NCBI Reference Sequence: NM_003706.5

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

AGGCTCAGCTCTTACTAGCCTAGCCTGTAGCCAGCCCTAAGGAT CTCTCCGRRAGAGCTTTAGGSTCGTCT
TGGCRRCCAGCTGCTCAGCCRAATCAGCGTTCGGTATTACGATCCTCCCTCARCATCTGGAGCCATGECGE
A GAR RGO CT AT TG TACTGECCC AT TCAGAGARGACATCAT TCRACTACGOCATGAACERAGECTEC
TGTRGRGGCTCTGRARAGAAGRACAGGATGEEACGTACTCGRATCTGACCTCTATGCTATGARCTTCRARCCCC
ATCATTTCCAGRRATCACATCACAGETGAGCTGRAAGERACTCGRAGRACTTTCRAGTATCCTTCCGRAGTCAT
CTCTRGCATATRRGERAGERACGCCTGAGCCCRAGATATTGTGECCGRARCACRAAGRAGCTGGRARGCTGCAGR
CCTGEETGATATTTCAGTTCCCATTGCAGTGETTTGEEETGCCAGCCATTCTGRAAGECTGETTTGAGAGR
GTGCTCETAGCAGEATTTGCCTACACATATCCTGCCATGTACGACARCGETCCTTTCCAGRRTALGALGE
CCTTGCTTTCTAT CACCACTGGEGCTAGCGECTCCATGTACTCTCTTCAGGGTGTCCACGEEGACATGRAR
CET AT T I CTGECCCAT TCAGAGTGECATCCTGCETITCIGTGECTTCCAGETCTTAGAACCTCAACTG
GITTRCAGCATTGECCACACTCCACCAGATCCCCECAT GO ACGAT CCTGEAACEAT GEARGARRCETCTGE
AR O T T CGEAGEAGACCCCACTCTATTITGCTCCAAGCAGCCTGT TTGACCTARACTTTCAGGCAGS
ATTCTTAATGRRR AL CGRARACTTCAAGRGERAGCAGRACGRAGRLACAACTTTGECCTCTCTGTEEECCATCRC
CTGEGCARGTCCATTCCAGCTGRACARCCAGATCARLGCTAGARAL TRARGEATTTTTTTCCTRRCATATRAG
TTAGRCGCAGCTTTCTTTTTCCCCAGC TTGTCTGACTTGCTTTCATTTTTTTCCTTTGCTCCRACGAGGAT
GGGAL R A GG T AT T TG TTCATGCTTTTTTTTITTTI T TGATAGTTCTGCCATALC AR CRAARA TGN
TEARGTCAGATTAGERAGCCTCAGGGCARGETGCAGLRAGCGAGCTGERRATACTCTTCTAGETCATTTATS
CAATATTCGCCATTTICTTCGEECTAGTCCCAGTTAGATGECATCCAGTCCTCCATCARGATTCETTETC
TA T AT TACCTC T TG T GET TTAGEE T AGA L GEEAA T TGO I CARLCTRARCARTGECCGAGEEACTARCT
T T TR CACTTAGCAGTTAGC TARAGCCTCTTTATCGATACATCCTGETTITCAATTACTGTCCAGTGACT
GACATGGECGCCCAGEEEGTTGGCTCTCCAGCTCTTTTCTGTCTTGTRACACAGCACACCCAGETCCTGGGER
A GGAATTT AR ACAGATCTCCGTCTCATTCTTTCTATTTCTTTTTTTTTTTRAATCCGARATALATGRART
ACATCRCACATC
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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 metabaolic
regulator, is controlled by NA [Mol Cell Biol. 2013]

NADPH:quinone oxidoreductase 1 regulates host
susceptibility to ozone via iso [J Biol Chem. 2013]
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Regulation of ornithine decarboxylase (ODC)

Metabolism of amino acids and derivatives
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FEATURES  location/Qualifisrs
source 1..2601
ORIGIN
1 ccgecctigt aggotgtcca cctcaaacgg googgacagg atatataaga gagaatgeac
€1 cgTgcactac BCAcgCgact CCCACAagUT TYCAgCCOTa JCCgCCCagc TCaccgagagd
. . . .
s Eremeeeene Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1,
tgrgatatt CCAgLTecce CTgCcagrggt 4
LT3t tgagcoagt gttcatagga gagttbgoht d
- eemeeeex INRNA
[l ocattioto toocttocan grottagaac
2 e NCD| Reference Sequence: NM_000903.2
901 )
1o e I GenBank  Graphics
1081 gacttgettt agtttttaag atitgtgttt t
Thay Loemene wovestane; vetaswea  PHM 000303.2:192-1016 Homo sapiens NRD(P)H gquinone dehydrogenase 1 (HQO1),
T B e e : Transcript variant 1, nBRNA
131 cogmegrena ogeagaacy gastioes ¢ B TR TCEGCAGARGRGCACT GATCGTACTGECTCACTCAGLGAGEACGTCCTICARCTATGCCATGAAGS
1o resatiaces segtiect sttt ¢ AGGCTGCTGCAGCGGCTTT GARGAACARAGGATOEGAGET BoTECAGTCOEACCTCTATGCCATGRACTT
1651 soceannots sestacante setaecese . CABRTCCCATCATTTCCAGARAGGACATCACAGETARACTGAAGEACCCTGCGRAACTTTCASTATCCTIGCC
1741 cagcaattct cctgcctcag CCTooctagt &
e 1iin;umn“émn£=wmﬁ£u GAGTCTETTCTEGCT TATALAGR R BGCCATCTOAGCCCAGATATTETSGCTGARCARRAGRAGCTGOARG
1£iwwﬂwicnﬂ£;:wn;nwt CoECAGLCC TTATGATAT IO AGT IO CCCC TECAGT AT T IEGASTCCCTOCCAT TCTAALLAGCTERTT
ataaaLCccac accgracatc Lgcaatatga &
2041 assannag sormcesces sasmaons « TGAGCGAGTGT TCATAGGAGAGTITGCT TACACTTACGCTGCCATOTATGACAARGGACCCTTCCGGAGT
a6 e serases sreoneets « ARGARGGCAGTGCTTTCCATCACCACTGETGECAGTEGCTCCATGTACTCTCTGCARGEGATCCACGEGE
2281 guatatgete ssncecacs cwewnavaw ¢ R TEAATGTCATTCTCTGECCAATTCAGAGTGGCATTCTGCATTTCTETGGCTTCCAAGTCTTAGRACT
2408 eqagenages sacctectit aesedaner ¢ PR ACTEACATATAGCATTREGCACACTCCAGCAGACGCCCEALTTCALATCCTREARGGATGGLARARD
e e e e CGCCTGGAGA R TAT T TGGEATCACACACCACTGTATTTTGC TCCARGCARCCTCTTTIGACCTARRCTTCC
i

AGGCRAGEATTCTIARTCAR AR A R A TACAGEAT CAGGACAR LR ACA R FAR R TTTGECCTITCIGIGG:
CCATCACTTGGLCARGTCCATCCCARCTGACARCCAGATCARRGCTAGARALTER
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Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA

NCBI Reference Sequence: NM_0087086.5
GenBank  Graphics

>gil161621259 |ref|INM 008706.5] Mus musculus MNAD(P}H dehydrogenase, gquinone 1

(Ngol), mBHR

AGECTCAGCTCT TACTAGC CTAGCCTGTAGCCAGCCCTAACGCATCTCTCCGARGAGCTTTAGGGTCETCT
TEECRACCACC TGO TCAGCCARATCAGCGTTCGETATTRACGATCCTCCCTCARCATCTCEAGCCATGECGE
CERACRACGAGCCCTGAT TG TACTGECCCATTCAGAGLRL GACATCAT TCRARACTACGCCATGRAAGCERGECETEC
TETAGAGEC T T GRAGRA R CACAGCATCEEACETACTCGAATCTEACCTCTATGCTATCARCTTCARICCC
AT CATTTCCAGR R A TR A TCACRCETGRECTERRCGEACTCCARGARCTTTCAGTATCCTTCCGRETCAT
CTCTAGCATATA R GEA R EAC G CTEAGCCCAGATATTGTCECCEARCACANGARCCTEEARGCTECAGR
CCTGETGATATT TCAGTTCCCATTGCAGTGETTTGEEGTGCCAGCCATTCTCGARAGECTGETTTGAGRAGR
GTGCTCGTAGCAGEATTTECCTRACACATATGC TGO CATGTACGRACARCGETCCTTTCCAGARTRAAGARGL
CCTTGCTTTCTATCACCACTEGGGGETAGCGECTCCATGTACTCTCTTCAGGETGTCCACGEECGACATGRAL
CETCAT T T CT GO CGATTCAGA G TGECATCCTGOGTTTCTCTGECTTCCAGSTCTTAGRAACCTCARACTG
GTTTACAGCATTGECCACACTOCACCAGATGCCCGCATGCACGAT CCTGGRAGEATGEAAGARLCESTCTCES
AR T T s ARG CCCACTCTATTT T TCCARGCAGCCTETTTGACCTARACTTTCAGECAGE
AT CTTART AR A L R CTTCARCA G ERCCACR L ARG LR CTTTEECCTCTCTGTEEECCATCRC
TG AR T AT TCCAGC TR C AL A CA T AR L GO TACAR R A TR R GEATTTTTTTCCTARCATATRS
T ARG TTTC T TTT T O o CCAGC T TG TCTGACT TG T TTCATTTTTTTCCTTTSCTCCACGAGEAT
GEGA A G AG T AR T TTEC T TCATGCTTTTTTTTITTTT I TGATAGTTCTEOCATARCAR CARA L TERAR
TEAAGTCAGATTAGEAGCCTCAGGECANGETGCACALGCEACCTEEARATACTCTTCTAGETCATTTATG
CAATATTCECCATTITCTTCGEGCTAGTCCCAGTTACGATEECATCCAGTCCTCCATCARGATTCSTTETC

send: [~ Change region shown -

) Whole sequence
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Update View
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Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features G

Find in this Sequencs

Show in Genome Data Viewer;

Articles about the Ngo1 gene =

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

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

NADPH:quinone oxidoreductase 1 regulates host
susceptibility to ozone via iso [J Biol Chem. 2013]
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Mus musculus NAD(P)H dehydrogenase, quinone 1 (Ngo1), mRNA ©® Selected region
NCBI Reference Sequence: NM_008706.5 from: 141 [to:[305 |

GenBank Graphics Update View

>NM_908766.5:141-305 Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqol), mRNA

CGAGAAGAGCCCTGATTGTACTGGCCCATTCAGAGAAGACATCATTCAACTACGCCATGAAGGAGGLCTGC

TGTAGAGGCTCTGAAGAAGAGAGGATGGLAGGTACTCGAATCTGACCTCTATGCTATGAACTTCAACCCC Customize view -
ATCATTTCCAGAAATGACATCACAG

.|
Analyze this sequence -

Run BLAST
Pick Primers
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Find in this Sequence

Show in Genome Data Viewer
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Link to nucleotides from UniProt

Funcr %P15559 - NQO1_HUMAN

Names & Taxonomy

-

Protein’ | NAD(P)H dehydrogenase [quincne] 1 Amino acids ‘ 274 (go to sequence)
Subcellular Location Gene' | NQO1 Protein | Evidence at protein level
. . il _ ) existence!
Disease & Variants Status' | % UniProtkB reviewed (Swiss-Prof)
. Annotation @
PTM/Processing Organism’ | Homo sapiens (Human) o
Expression
Entry Variant viewer 3 Feature viewer  Genomic coordinates Publications External links History ﬁ
Interaction a
- 3
Structure BLAST Align & Download & Add Add a publication Entry feedback =

Family & Domains

Function’ :
—)Sequence & Isoforms
Flavin-containing quinone reductase that catalyzes two-electron reduction of quinones to hydroquinones using ei v
Similar Proteins donors. In a ping-pong kinetic mechanism, the electrons are sequentially transfemred from NAD(P)H to flavin cofa

quinone, bypassing the formation of semiquinone and reactive oxygen species (PubMed:8999809, PubMed:9271
Regulates cellular redox state primarily through quinone detoxification. Reduces components of plasma membral
and vitamin quinones, producing antioxidant hydroquinone forms. In the process may function as superoxide sca
oxidation and facilitate excretion (PubMed:8999809, PubMed 9271353, PubiMed:15102952).

Alternatively, can activate quinones and their derivatives by generating redox reactive hydroguinones with DNA ¢

UniProt invites you to participate in a
survey on the use and value of UniProt.
Please click on the link provided to
complete the survey.

https://ec.europa.eu/eusurvey/runner/use_vi
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¥ ..

|Function

Names & Taxonomy
Subcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction

Structure

Family & Domains
Sequence & Isoforms

Similar Proteins

Sequence & Isoforms’

Align 3 isoforms

Sequence status’ | Complete

This entry describes 3 isoforms® produced by Alternative splicing.

Scroll downd,

N\

Sequence databases

N

CCDS | CCDs10883.1F [P15559-1] RefSeq | NP_000894.1 2 NM_000903.2 & [P15559-1]
CCDS32471.1 & [P15559-3] NP_001020604.1 2 NM_001025433.1 2 [P15559-
CCDS32472.1 1 [P15559-2] 2]
» NP_001020605.1 2 NM_001025434.1 7 [P15558-
PIR | A41135[F A30879
3]
Length 274 Last updated 1990-04-01 v1

Mass (Da) 30.868

18 20 30 40 508
MVGRRALIVL AHSERTSFNY AMKEAAAAAL KEKGWEVVES DLYAMNFNPI

Checksum' A4010462AD00F3FE

68 70 20 98 160
ISRKEDITGKL KDPANFQYPA ESVLAYKEGH LSPDIVAEQK KLEAADLVIF
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Mus musculus NAD(P)H dehydrogenase, quinone 1 (Nqo1), mRNA

NCBI M_008706.5
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LOCUS
DEFINITION
BCCESSION
VERSICH
EEYWORDS
SOURCE
CRGANISM

REFERENCE
LUTHORS

TITLE

JOURNAL
PUBMED
REMARE

REFERENCE
LUTHORS

TITLE

JOURNAL
FUBMED

REMARE

REFERENCE
LUTHORS

HM 008706 15352 bp mENA linear ROD 27-0CT-2013
Mus musculus NAD(P)H dehydrogenase, guincne 1 (Ngol), mBENL.

HM 008706

HM 008706.5 GI:16162125%

RefSedq.

Mus musculus (house mouse)

Mus muaculus

Eukarvota; Metazoar Chordata; Creniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinaes; Mus; Mus.

1 (bases 1 to 155Z)

Adamovich,¥., Shlomai,R., Tsvetkov,P., Umansky,K.B., BReuwven,HN.,
Estall,J.L., Spiegelman,B.M. and Shaul,¥.

The protein level of PGC-lalpha, a key metabolic regulator, is
controlled by NADH-NQOO1

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

23643480

GeneRIF: findings link NQOL1l, a cellular redox sensor, to the
metabolite-gensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism

2 (bazes 1 to 1552)

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

Mitochondrial targeting of mouse NQO1 and CYP1ELl proteins

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

23692925

GeneRIF: In the present study we show that [a] NQO1 protein locates
to cytoscl, ER and mitochondria.

3 (bases 1 to 155Z2)

Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,G.L., Ghio,A.J.,
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Articles about the Ngo1 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 [Maol Cell Biol. 2013]

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

See all...

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

Metabolism

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

NCBI M_008706.5
-MRI GRAPHIC I
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LOCUS
DEFINITION
BCCESSION
VERSICH
EEYWORDS
SOURCE
CRGANISM

REFERENCE
LUTHORS

TITLE

JOURNAL
PUBMED
REMARE

REFERENCE
LUTHORS

TITLE

JOURNAL
FUBMED

REMARE

REFERENCE
LUTHORS

HM 008706 15352 bp mENA linear ROD 27-0CT-2013
Mus musculus NAD(P)H dehydrogenase, guincne 1 (Ngol), mBENL.

HM 008706

HM 008706.5 GI:16162125%

RefSedq.

Mus musculus (house mouse)

Mus muaculus

Eukarvota; Metazoar Chordata; Creniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Glires; Rodentia;
Sciurognathi; Muroidea; Muridae; Murinaes; Mus; Mus.

1 (bases 1 to 155Z)

Adamovich,¥., Shlomai,R., Tsvetkov,P., Umansky,K.B., BReuwven,HN.,
Estall,J.L., Spiegelman,B.M. and Shaul,¥.

The protein level of PGC-lalpha, a key metabolic regulator, is
controlled by NADH-NQOO1

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

23643480

GeneRIF: findings link NQOL1l, a cellular redox sensor, to the
metabolite-gensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism

2 (bazes 1 to 1552)

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

Mitochondrial targeting of mouse NQO1 and CYP1ELl proteins

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

23692925

GeneRIF: In the present study we show that [a] NQO1 protein locates
to cytoscl, ER and mitochondria.

3 (bases 1 to 155Z2)

Kummarapurugu,A.B., Fischer,B.M., Zheng,5., Milne,G.L., Ghio,A.J.,
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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 [Maol Cell Biol. 2013]

MADPH:quinone oxidoreductase 1 regulates host
susceptibility to ozone via iso| [J Biol Chem. 2013]
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chromosome 16. Find in this Sequence
ACCESSION NG @ll584 L A mr e s e s
ORIGIN
1 tgggctcaag caatcctoce acctcagoct coccaasgtgag ggggactaca gacgcatast Related information -
6l accacacggg cctaatttta tttasasttas tgttttgtag agatgggstc tigoctgtstt Protein
121 gcccaggetg ghtotcaaatt totggoctoa agggatccge ctgocttgoc ctoccaaagt
181 gctgggatts caggtgtgta ttagtcagst ttcotgtagasg ggacagssgt astaagatsg Taxonomy
241 acatatgtag tattaactca cacaatcaca aggccccaca ataggccatc tgtaagotga Components (Core)
331 ggagcaaggs agccagtccg agtcccaaag ctgaagaact tggagtctga tgttggagss
361 caggasaacat ccagcacaga agaaagatgt agasctgggag goctaggcoag totagoccoca Full textin PMC
421 cttatttttt tttttttttt tggtgagstg agtctoctgtc acccaggttg gagtacagcg Gene
481 gtgtgatctc ggctcaccge aacctctgoct toctgggttc aagetattct cotgoctoag HomoloGoma
541 cctcctgagt agctggcatt ataggcatgec accacsacac ccagotasat tittttgtat
6@l ttttagcagas gatgagtttt gocatatigg ccaggoctggt cttgasctoc tgacttcasg PubMed (Weighted)
661 tgatccaccec ghtctoggoct cocaaagtgo tgggsttaca ggogtgagoc acggcaccoag RNA
721 goctagtcta gtcttttocac gtttttctgeo ctgotttata ttctggocge actggraget
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Nucleotide Nucleotide  v||

GenBank -

Homo sapniens NAR(P\H auinene dehvdroaenase, 1 (NQQ1). RefSeaGene on

12301 cagattcccc
12361 attctgectc
12421 caatttttct
12481 gtaaatgtaa
12541 ctcattttaa
12601 cggagtctcc
12661 ctccccctec
12721 ggtgcctgec
12781 gttggccagg
12841 agtgctggga
12901 gccactgatt
12961 gctacaggag
13021 ctgcaactcc
13081 gtgtgtgtct
13141
13201 : oo
13261 MHgtaggagga
13321 gtectetgge
13381 i
13441 [dde gag
13501 [ElqeaETact
13561 tagacatgta

13621 gcaaataagg
12AR1 trtoortota

join(5192..5198,13097..13261,13378..13508,16554. .16667,

|

Advanced

caaattggag
attactttcc
gttggtacaa
actcacggta
ttttgetttt
cattgtcacc
cgagttcaag
accacaccca
ctggtctcaa
ttacagttat
taaatgcttc
atggaatgca
cctgtagetg

gttcctecte
ccagctttgg

atggggggac
cctaattage

gtgattactt
t++artottor

agcgagataa
ctaaaggtte
tcttaataac
aatgtaaaca
cctgacaggt
caggctggag
tgattctect
gctaattttt
actcctgacc
gagccacaga
ctttaatctt
ataacctaat
aaggtttgct

ccctectttaa
ccecctetgge

tatgagatct

taaaggtgca
atototaaat

aagatttatg
aggcagttct
cctgggtatt
cagtacccat
cacgcagagc
tgcaatggte
gcctecagect
gtatttttag
tcaggtgatc
gcececagttgt
cagtgctttt
gtcaaacaaa
ggttggtaat
atcgtactgg

ttagttettt
cccagectet

gtgtcaggga
taaacagtta
gtattacatg

oraartoran

18502..18603,20350..20655)

S IIEMILTE — L. W e el

Help
Sendto: - -

Change region shown =
tgtctttaaa gtttcaagag join(5192..5198,13097..13261,13378..13508,16554. .16667, I
tatccccace agtaaggtgce 185@2. .18603,20350. .20655)
atttgtttte cattttgte ) )
gtaaacgaat gggtasate Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), RefSeqGene on
atcttttttt ttttttgag
caatcttgge tcactgcas Chromosome 16
cccaagtage tgggattac NCBI Reference Sequence: NG_011504.2

tagagacagg
tgceccacctt
caacattatt
aaggggaaaa
gecegeccect
gggttttecg

geggatctcece
ctttttcttc

cccactttac
gatttcacag

OOrc 00 ar

gtttcaccé GenBank Graphics

BBCCTCCCE e 011504.2:5192-5198, 1309713261, 13378-13508, 16554- 16667, 18502- 18603 , 20350- 20655 Homo

tattaaatd sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), RefSeqGene on chromosome 16
tacatttcl ArGeTCGGCAGAAGAGCACTGATCGTACTGGC TCACTCAGAGAGGACGTCCTTCAACTATGCCATGAAGG
CCTttacag AGGCTGCTGCAGCGGCTTTGAAGAAGAAAGGATGGGAGGTGGTGGAGTCGGACCTCTATGCCATGAACTT
tEtEtECtt CAATCCCATCATTTCCAGAAAGGACATCACAGGTAAACTGAAGGACCCTGCGAACTTTCAGTATCCTGEC
GAGTCTGTTCTGGCTTATAMAGAAGGCCATCTGAGCCCAGATATTGTGGCTGAACAAAAGAAGCTGGAAG
CCGCAGACCTTGTGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGAAAGGCTGETT
TGAGCGAGTGTTCATAGGAGAGTTTGCTTACACTTACGCTGCCATGTATGACAAAGGACCCTTCCGGAGT
ttgectgty AAGAAGGCAGTGCTTTCCATCACCACTGGTGECAGTGECTCCATGTACTCTCTGCAAGGGATCCACGGGG
tctgcagl ACATGAATGTCATTCTCTGGCCAATTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGAACE
TCAACTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCAAATCC TGGAAGGATGGAAGAAA
SPYTEETIT CGCCTGGAGAATATTTGGGATGAGACACCACTGTATTTTGCTCCAAGCAGCCTCTTTGACCTARACTTCC
cttattgte AGGCAGGATTCTTAATGAAAAAAGAGGTACAGGATGAGGAGAAAAACAAGAAATTTGGCCTTTCTGTGGG
CCATCACTTGGGCAAGTCCATCCCAACTGACAACCAGATCAAAGC TAGAAAATGA
tgcattctc

atattggge

cotoortrar

TPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNEKFGLSVGHHLGKSIPTDNQIKARK"

Details [v]
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Create alert  Advanced Help

Species Summary = 20 per page~ Sort by Default order = Sendto:~  Filter your results:
Animals (826)
Fungi (3) All (9424)
Protists (3) Eacteria (8564
Ezcsztti;: ZEBB.554J databaze GENE INSDC (GenBank) (8754)

RNA (455
solecule types GENE Was this helpfur? | ol | " mRNA (459)

: RefSeq (B68)
genomic DNA/RMNA (8,907) .
MRNA (455) NQO1 — NAD(P)H guinone dehydrogenase 1 Manage Filters

Customize ... .
Homo sapiens (human)
Source databases Also known as: DHQU, DIA4, DTD, NMOR1, NMORI, QR1 Results by taxon -
INSDC (GenBank) (8,754) Gene ID- 1728
RefSeq (662) . . Top Organisms [Tree]
Customize RefSeq transcripts (4)  RefSeq proteins (4)  RefSeqGene (1) PubMed (580) Mycobacteroides abscessus (2570)
Clostridicides difficile (2236)
Sequence Type Orthologs Genome Browser BLAST Download MNeisseria meningitidis (995)
Mucleotide (9,417) Legionella pneumophila (715)
EST (4) Meisseria gonorrhosae (557)
GS5(3) All other taxa (2476)
Mare. ..
Genetic RefSeq Sequences +
compartments
Fl id (2
semid ) Find related data -
Sequence length Database: | Select ~
Custom range. . ltems: 1 to 20 of 9424

Release date Page of 472  Mext= Last==
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Gene

Gene integrates information from a wide range of species. A record may include nomenclature, Reference Sequences

(RefSeqs), maps, pathways, variations, phenotypes, and links to genome-, phenotype-, and locus-specific resources
worldwide.

Using Gene Gene Tools Other Resources
Gene Quick Start Submit GeneRIFs HomaoloGens

EACQ Submit Correction oMM

Download/FTP Statistics RefSeq

RefSeq Mailing List BLAST RefSeqGens

Gene News [} Genome Workbench UniGene

Factsheet Splign Frotein Clusters
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 search

Create RSS Create alert Advanced

Help

Gene sources
Genomic

Categories
Alternatively spliced
Annotated genes
Protein-coding
Pseudogene

Sequence content
CCDs

Ensembl

RefSeq
RefSeqGene

Status
¢ Current

Chromosome
locations

more...

Clear all

Show additional filters

Tabular » 20 per page ~ Sort by Relevance «

Send to: =

See NQO1 NAD(P)H quinone dehydrogenase 1
ngo1 in Homo sapiens Mus musculus Rattus norvegicus All 142 Gene records

Search results
Items: 1 to 20 of

o See also 29 discontinued or replaced items.

265

Page [] of 14 Next= Last=»

Name/Gene ID

[ NQO1
ID: 1728

clear

[ Ngo1
ID: 24314

[J Ngo1
ID: 18104

[] ngo1
1D: 322506

Description

NAD(P)H guinone
dehydrogenase 1 [Homo
sapiens (human)]
NAD(P)H quinone
dehydrogenase 1 [Rattus
norvegicus (Norway rat)]

NAD(P)H dehydrogenase,
quinone 1 [Mus musculus
(house mouse)]

NAD(P)H dehydrogenase,
quinone 1 [Danio rerio

Location

Chromosome 16, NC_000016.10
(69709401..69726668,
complement)

Chromosome 19, NC_005118.4
(38422210..38437103)

Chromosome 8, NC_000074.6
(107388225..107403205,
complement)

Chromosome 7, NC_007118.7
(56703254..56722320)

Aliases MIM

DHQU, DIA4, DTD,
NMOR1, NMORI, QR1

125860

Dia4

AV001255, Dia4, Dtd,
Nmo-1, Nmo1, Nmor1,
Ox-1, Ox1, Qr1

wu:fb63c10, zgc: 77191

Hide sidebar >>

Filters: Manage Filters

Results by taxon =

Top Organisms [Tree]
Homo sapiens (83)
Mus musculus (24)
Rattus norvegicus (11)
Human immunodeficiency virus 1 (3)
Danio rerio (2)
All other taxa (742)

More...

Find related data =
Database: I Select e

Search details =

nqol[All Fields] AND alive[prop]
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NQO1 NAD(P)H quinone dehydrogenase 1 [ Homo sapiens (human) ]

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

- Summary ]

Qfficial 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:ENSG00000181019 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 (guinone) 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 >>

Table of contents =
Summary

Genomic context

Genomic regions, transcripts, and products
Expression

Bibliography

Phenotypes

Variation

HIV-1 interactions

Pathways from BioSystems

Interactions

General gene information
Markers, Homology, Gene Ontology

General protein information
NCBI Reference Sequences (RefSeq)
Related sequences

Additional links
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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) I~

Annotation release Status Assembly Chr  Location Variation Viewer (GRCh38)

109 current GRCh38.p12 (GCF_000001405.38) 16 N07000016.10l59709401..69726668, mplement) 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
[ 69565952 [ 69758070 B
e SNORD13H uoi:onom Related information -
haot 4 Order cDNA clone
- Genomic regions, transcripts, and products a)[z] S0 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 \/I

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

BioAssays, RNAI Target, Active

| £ NC_000016.10 » | Find: x| @ PR = {19 ®, M == A Toolss = | fFTracks» & 7 -
3K 69,728 K 69726 K [69.724 K [g9.722 K |69.726 K [89.718 K [69.716 K [63.714 K [69.712 K 82710 K |69.788 K | BioAssays, RNAI Target, Tested
BioProjects
Genes, NCBI Homo sapiens Annotation Release 109, 2018-03-27 i o x
BioSystems
NH_Be12e6137.1 [} > - | » NP_BR1273066.1 cCDS
WH_BB1825434.1 I} = = - - i " > HP_B1820605 1
NH_pe1825433.1 ) > = — —l NP_B01826664.1 )
NH_eee303.2 I} > > > H 3 = » NP_DOBS94.1 Clinvar
} 1 ]
SNORDIZH

Conserved Domains

HR 1457531
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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
Organism 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 [TEIelEIES
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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NQO1 NAD(P)H quinone dehydrogenase 1 [ Homo sapiens (human) ]

Gene 10: 1728, updated on 2-Apr-2017

= Summary

Expression
Official Symbol NQO1 provided by HGNG o
Official Full Name MAD({P)H quinone dehydrogenase 1 provided by HGNG Bibliography
Primary source HGNC:HGNC:2874 Phenotypes
See related EnsemblENSG00000181019 MIM:125860; Vega: OTTHUMGQ00000137575 Variation
Gene type protein coding
RefSeq status REVIEWED HIV-1 interactions
i Homo sapiens athy .
Organlﬂn Homo sapiens 7 ) ] ) B B Pathways from BioSystems
Lineage Eukaryota; Metazoa; Chordata: Craniata; Vertebrata; E ; ; Eutheria; EL . Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as  DTD; QR1; DHQU; DIA4; NMOR1; NMORI Interactions
Summary This gene is a member of the NAD({P)H dehydrogenase {guinone) family and des a cytopl ic 2-electron reduct: This FAD-binding protein forms h di and red i to hyds This protein's General gene information
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 Markers, Homology, Gene Ontology
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, o )
encoding different isoforms, have been characterized. [provided by ReiSeq, Jul 2008] General protein information
Orthologs mouse all NCBI Reference Sequences (RefSeq)
Related sequences
= Genomic context 2|2
Additional links
Location: 16221 See NQO1 in Genome Data Viewer Map Viewer
Exon count: &
Genome Browsers —
Annotation release Status Assembly Chr Location Genome Data Viewer
108 current GRCh38.p7 (GCE_000001405.33 16 NC_000016.10 (69709401..69726668, complement) Map Viewer
105 previous assembly GRCh37.p13 (GCF_000001405.25) 18 NC_000016.9 (69743304..69760849, complement) Variation Viewer (GRCh37 p13)
Variation Viewer (GRCh38)
Chromosome 16 - NC_000016.10 1000 Genomes Browser (GRCh37 p13)
[ 69565503 [ &a755070 b
HIR1S36 0L e WOGL Ensembl
NFATS NONOPL
ucsc
-~ G icr ipts, and prod #|(?

Go to reference sequence details

Genomic Sequence: | NC_000016.10 Chromosome 16 Reference GRCh38.p7 Primary Assembly V|

Go to nucleotide: Graphics FASTA GenBank

Help

Hide sidebar

Table of contents
Summary

Genomic context

Genomic regions, transcripts, and products

Related information
Order cDNA clone

3D structures
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ExPress“)n L Table of contents e
. Summary
See details G et
. ENomIC COI
| HPA RNA-seq normal tissues ~|

2|7 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 Fathways 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
MNCBI Reference Sequences (RefSeq)
Related sequences
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 struciures
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2|7 Genome Browsers = I
Genome Data Viewer

I -~ Genomic context

Location: 16g22.1 See NQO1 in Genome Data Viewer Map Viewer

Map Viewer
Exon count: 6
Variation Viewer (GRCh37.p13)
Annotation release Status Assembly Chr  Location Variation Viewer (GRCh38)
109 current GRCh38.p12 (GCF_000001405.38) 16 NC_000016.10 (69709401..69726668, complement) 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 u
[ 69565952 = | m - ki
NFATE NOE1L 4 n p ﬂ “on' -
SNORD13H NONOPL
R 1 Gene: NQO1
Name: NAD(P)H quinone dehydrogenase 1 l
- i It 1 - -
Genomic regions, transcripts, and products Location: complement(69,709,401..69,726,560) |,
Length: 17,160 nt l
Genomic Sequence: [ NC_000016.10 Chromosome 16 Reference GRCh38.p12 Primary Assembly VI - [ itional Iﬂﬁ)] I

NC_000016.10 position: 69,718,109

Gene position: 8,452 i
. 2 NC_000016.10 ~ | Find: vl@pla {1 ®, M == E
3K [69.728 K [69.726 K [59.724 K |59.722 K 9,728 K |89.718 K |69.716 K |E9.71 Links & Tools
Genes, NCBI Homo sapiens Annotation Release 109, 2018-03-27 | GEHEID: ﬂ(um_l)
il HGNC: 2874
NM_pe1286137.1 il = ‘+‘ MIM: 125860
NH_PB1025434.1 [} > - —H—
NM_pe1825433.1 [l - B i
N1 0063032 [} > > > i BLAST nr: NC 000016.10 (69,709,401..69,726,560)

BLAST to Genome: NC 000016.10 (69,709,401..69,726,560)
FASTA record: NC 000016.10 (69,709,401..69,726,560)
GenBank record: NC 000016.10 (69,709,401..69,726,560) <
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Change region shown =

O Whole sequence (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_eeeo16 17160 bp  DNA linear  CON ©6-APR-2022 Customize view hd

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

VERSION NC_eeeele.18 Analyze this sequence —
DBLINK BioProject: PRINA168 Run BLAST
Assembly: GCF_£06081405.40
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
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Change region shown =

O

Homo sapiens chromosome 16, GRCh38.p14 Primary Assembly

Selected region
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 actttagccc taaazagagg aattaaattg tgtagatgec tttaaagaac
1321 atttttctag catctttcta catctttcce taagtggect cttgagecca gteggatttt
LOCUS NC eeenls 17168 bp DNA linear CON @6-APR-2822 1381 ggttatatgc catgatagta atcataagaa tcagttaaaa atgatccaaa aatgcacgaa
- . . 1441 tacagtcgat tccctctcat ttattccttg tggaasaaga aaaacacaaa tcttaaaaac
DEFINITION Homo sapiens chromosome 16, GRCh38.pl4 Primary Assembly. 1501 tasagcaagt cagggasgcc tggasagata cccagatttg atsacatgtt agasggasat
ACCESSION NC_©eeele REGION: 69709401..69726560 Pl - -CLItcatt thctagcttt gatctgette tcagttggga tggacttpcc
VERSION NC 600016.18 ii-rhlcaagtgatgg cccacagaaa ggccaaattt cttgtttttc tcctcatcct gtacctcttt
= | sl tttcattaag aatcctgect ggaagtttag gtcaaagagg ctgettggag caaaatacag]
DBLINK BloProject: PRINALE f‘rdb }{r.e_i kW/SBtoototctca tcccaaatat tetccaggeg tttcttecat cecttccagga tttgaatteg]
Assembly: GCF open¢ — 1:21 ggcgtctict ggag:gtgcc ;:atgctaa tgtcagttga ggttctaga ctggaagc
ClECEE e E - [Mdctgaggata cagaaagcac agagaggtaa gtcaaccaa
KEYWORDS RE'FSEq. i f‘rdb }{r‘e" 1921 tccatgcagt tgtactataa acaacagaag ttggtctggg cttctcagta agacactctg
SOURCE Homo sapiens (humar - 1981 ataaggaggc ctcaggcaca ctagagaatc agttcagage tagegtctet ctettaccct
ORGANISM Homo sapiens CDS cnmplemE 2041 ctacctagece gttaccaatt ttageccttcet caggtgtgtt cttctttaaa tgcataaacc complement (join(1576..1881,8723.
................ 2101 ttgaaactgt gccaacctgg atcctttgee aagaaggetg gaagttectgt tactttaggg 17033..17039))
EUkar\yOta; MEtazoai 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
. L]
Catarrhini; Hominic _{‘rge ne= h 2341 cttectgggt tcaageggtt ctcctgectc agectcecga gtagetggga ttacaggeat Derived by automated computation
REFERENCE 1 (bases 1 to 171¢ 2401 gcgccaccat gcccagataa 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,06., ellsten,Vu. fﬁDtE_"j 2581 tcttectectecc aacctceccte tttatagaaa ttatcttgag ggtttggtaa caccaataag /protein_id=" NP_001273066.1 "
Bajor\ek, E., Black_,f - 2641 cccaccccag gcettcagttt tatccatgta taaactgget ggactaaatt atttectttt /db_xref="CCDS: CCDS67067.1 "
: » 2701 tcttcgaaac agggtctcge cctgtatccc aggetggeat geagtggtgt gatcataget /db_xref="GeneID: 1728 "
Bruno,W.J., BUCklng DEI"‘l‘u’Ed 2761 cattgcagcc tcgaactcct gggtctceteca ctttagactec ccaagtaget gggaccacag /db_xref="HGNC: HGNC:2874 "
Campbell,M.L., Camp . ] 2821 gtgtatgact acacccagct aattttgttt tttttttttg tagagatgag gtcttatatg /db_xref="MIM: 125860 "
Chasteen,L.A., Cher pr"e.d 11':'t] 2881 ttgcccagge tggtctcaaa gtectggget 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 FQAGFLMKKEVQDEEKNKKFGLSVGHHLGK ST
FDtOpLIlOS D Glavi !‘r r""{:}duc‘t 3121 acatgcacac gcaggtgtgt tcacacacag gcacctggga aggcaggcag gttcttaaag
Ll .
p Feature 10f4 , |» NC_000016 : 4 segments (minus strand) \ Details (] I |

/protein 1a="NF vull/3¥bb.l"




Practical part

Explore ,your® nucleotide sequence
In Gene.




cused databases (secondary

Atlas

THE CANCER GENOME ATLAS

N @

Launch Data Portal | ContactUs | Forthe Media

= = :a:iona: ﬁancer Icr:stitute . R ‘Semh ; m
ationa uman Genome Researc nstitute
«Genetics .. Cytogenetics
m AboutCancer Genomics  Cancers Selected for Study  Research Highlights ~ Publications ~ Newsand Events  About TCGA

~Oncology .. Haematology

 DowPs TUREIII mWFs 88
MPNST

TCGA’s Study of Soft Tissue
Sarcoma

17 sl & il st o sl
Huclest festres pradic:
eoneric

TCGA’s analysis of six major types of adult soft tissue
sarcomas reveals frequent copy number alterations, low
mutational loads, and a diverse array of underlying molecular
mechanisms. Certain sarcomas may benefit from
immunotherapy

Atlas of Genetics and Cytogenetics in Oncology and Haematology
20 yrs old web site, brewed and matured in original brains since 1997

m,f:l?.’;':";:;:"i:s T Leam More ¥
®® Fﬂ’f_*
o
f} GeneCardsSuite MalaCards LifeMap Discovery  PathCards  TGex  VarkElect  GeneAnalytice  GeneALaCart GenesLikeMe

Lt

Free for academic non-profit institutions. Other users need a Commerc

Home User Guide News And Views About~

Analysis Tools ~

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirors

au Data

The Genomic Data Commons (GDC) Data Portal is
an interactive data system for researchers to search,
download, upload, and analyze harmonized cancer
genomic data sets, including TCGA.

Questions About Cancer

Visit www.cancer.gov

My Genes

&N~ Search all species

| for

a

e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease .

Search: |All species

Find a Data Display .

Browse a Genome

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

vieualieations o

Ensembl is a genome browser for vertebrate genomes that supports research in
comparative genomics, evolution, sequence variation and transcriptional regulation.
Ensembl annotate genes, computes multiple alignments, predicts regulatory function
and collects dicsease data En<embl toole include Bl AST Bl AT BioMart and the

TABLE
HEATMAP

OLIEN

wgll What's New in Ensembl Release 91 (December 2017)

New Primate Species

Update of cat assembly and genebuild to Felis_catus_8.0
Mouse: update to Ensembl-Havana GENCODE gene set
New and updated probe mapping data for primates

Microarray Probe Mapping Update

Full details | All web updates, by release | More news on our bic



Practical part

Explore ,your” nucleotide sequence
iNn database GeneCards.




Sequence analysis

Filter DNA

Sequence Manipulation Suite:

Filter DNA
D N A t t TR 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 Exfractor
~Filter DNA
Pt I Paste the text into the text area below. Input limit is 500000 characters. Filter DNA results
Ra n e Ext ra cto r D N A oenHankibeiuelFriacion 1 ttaagatttg CQCtttgcca BCtgtacacc CaaCCthgt >filtered DNA sequence consisting of 1000 bases.
g g::?:"k Trans Exiractor 41 ttattgtega acctoccegot tgtgeoecgoca totgeatata A 2
Range Exiractor DNA 81 gatccocggtc agtcogtcac attctgocaa ttgagtatcc S
-Range Exiractor Protein 121 tcgaagtctt attccacgtg ctcaaagcaa gggtatcgta o =
ge:leged(}nmplemenl 161 cagtgataac cgcctocgtge agatccaaat totcgattaa v gaageaccagegag ~ gacagtty
Reve rse com plement -S:ilFAuS?AS 201 cactcaagta ctgattttta tcatcaggta actaaaaact
-Three to O ihili i i
P et AN F’Iease gheck the browser compatibility page before using this program.
Window Extractor Protein | Submit || Clear || Reset | ggttcccangs
.
-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 plement results

*Bample =equence 1

aaaasaaaaass ™ :‘Sample sequence 1 reverse CDlﬂplﬂlﬂEﬂt

tttttttttttt

*Zample =equence 2

ctctotocte
e v }Sample sequencc 2 reverse CDlﬂplﬁnﬂﬂt

Please check the browser compatibility page before using this program. gagagagag
Submit Clear Reset




Practical part

Analyze ,your” nucleotide sequence.

(HW: How many cytosins and
dinucleotides CG contains 2. exon? )



Homework 5

Work with ,,your” abbreviation.

1) Find your nucleotide sequence, what is your accession number?
2) Download the CDS of your sequence,and save it in FASTA format.

3) Which chromosome contains your sequence? How many exons does your sequence have?

4) How long is the second exon?

5) How many cytosines have the second exon? How many CG dinucleotides?

. y
E.g use ,vystrizky“ E »Snipping tool

»Compile in ,,one note” (or word, or pdf)



Homework 5:example

pUs 1) NQO1:
Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 1, mRNA
NM_000903.2
2] =CDS

ATGGTCGGCAGRAGAGCACTGATCGTACTGGCTCACTCAGRAGAGGACGTCCTTCRACTATGCCATGRARGE
AGGCTGCTIGCAGCGGCTITIGAAGRAGAAAGGAT GGGAGGTGGIGGAGTCGGACCTCTATGCCATGAACTT
CRATCCCATCATTTCCAGRAAGGRCATCACAGGTARACTGRARGGACCCTGCGRACTTTCAGTATCCTGED
GAGICIGITCIGGCTIATARAGARGGCCATCTGAGCCCAGATATIGIGGCTGAACARRAGALAGCTGGRAAG
CCGCRGRCCTIGTIGATATTCCAGTTCCCCCTGCAGTGGTTTGGAGTCCCTGCCATTCTGARAGGCTGGTT
IGAGCGAGTGIICATAGGAGAGT TIGC T TACACTTACGCTGCCATGTAT GACAAAGGACCCTTCCGGAGT
AAGAAGGCAGTGCTTTCCATCACCACTGGTGGCAGT GGCTCCATGTACTCTCTGCRAAGGGATCCACGGGE
ACARTGRATGTCATTCTCIGGCCARTTCAGAGTGGCATICTGCATTITCTGTGGCTTCCAAGTCTTAGRRCT
TCRAACTGACATATAGCATTIGGGCACACT CCAGCAGACGCCCGAATTCARATCCTGGAAGGATGGAAGARA
CGCCTGGAGRATATTTGGGAT GAGRACACCACTGTATTTTGCTCCRAAGCAGCCTCTTTGACCTARACTTCC
AGGCAGGATTCTTAATGARALAAGAGGTACAGGATGAGGAGRAAALCAAGARATITGGCCITICIGIGGE
CCATCACTTGGGCAAGTCCATCCCAACTGACRACCAGATCARLGCTAGRARLTGR

3) Chromozome 16 (map="16q22.1)

4) 6 exond (2:164nt)
=NM_000903.2:199-363 Homo sapiens NAD(P)H guinong dehydrogenase 1 (NQO1), transcript
variant 1,
GCRAGRAGAGCACTGATCGTACTGGCTCACTCAGAGRGGACGTCCTTCARCTATGCCATGARGRAGGCTEC
IGCAGCGGCITIGARGRAGRALGEATGEGAGGIGGTGGAGTCGGACCTCTATGCCATGRACTTCAATCCC
ATCATTTCCAGRRARGGRCATCRCRG

RNO, jeden (rs689453)

5) Exon obsahuje: 38 cytosind a 4 dinukleotidy CG

DNA Stats results

Results for 165 residue sequence "Untitled"” starting "GCAGAAGAGC"

Pattern: Times found: Percentage:
0 47 2848

A 47 78 48

t 33 20.00

C 38 23.03

g

ca
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