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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)

Genetic code/ triplets:

Nucleotide Codes

A adenosine Y TorC

A, C T(U),G

N any nucleotide
R A/Gpurine

Y C/T pyrimidine

C cytidine M AorC

G guanine W Aor T
T thymidine

N A,G,C,or T
U uridine (matches T) D G, A,or T
KGorT

R GorA
B G, T,orC

H A, CorT

S GorC V G,C,orA

Complementarity: A=T, C=G

5-ATGCCATAAAA-3’
3’-TACGGTATTTT-5’

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

Double strand DNA:

First nucleotide

Second nucleotide
u g A G
uuU ucu UAU 3 UGU
Phe: T
uuc uce @ UAC UGC
UUA 0 uca UAA STOP | UGA STOP
UUG Telc UAG STOP | UGG
cuU ceu CAU CoU
cucC o cce o | cac s | cee
CUA CCA CAA CGA
CUG CCG CAG @ CGG
AUU m | ACU AAU AGU g
ac @ | acc AAC @ AGC @
AUA ACA @ AR AGA
AUG Mel | AcG anc & | Ace
GUU GCU GAU GGU
GUC Gee GAC GGC m
GUA o GCA o GAA GGA o
GUG Gce GAG GGG

G 2 0C > 0C GFOC GF0C

Third nucleotide



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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Prokaryotes

< 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. ‘
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Eukaryotes

Genomic DNA / chromozomes

gen gen gen

transcription /

Primary transcript: hnRNA intron FEXORY intron Fexon) i fexon i exon i exon

splicing sShRNA ~ /

-

mRNA Coding sequence (CDS)

translationl

PROTEIN



DNA sequence/GenBank

GenBank the leading nucleotide sequence repository maintained as a consortium:

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

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

Eiotechnology Infermation

European Molecular Biology Laboratory (EMBL)

{ ]
lllllllll

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

<, ~ 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
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DNA databases NCBI

& NCBI

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

Nucleotide [Nucleotide /||

G (

A TT1 The Nucleotide database is a collection of sequences from several sources, including GenBank, RefSeq, TPA and

A A CCC c1 PDB. Genome, gene and transcript sequence data provide the foundation for biomedical research and discovery.

CCTchh .

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

EAQ LinkOut RefSeq Home

Help E-Utilities Gene Home
GenBank FTP BLAST SRA Home

RefSeq FTP Batch Entrez INSDC




DNA databases NCBI

& NCBI  Resources (¥ HowTo ¥

jostovap My NCEI Sign Out

Nucleotide Nucleotide v |/ngo1 | |

Create alert  Advanced Help
Species Summary = 20 per page~ Sort by Default order = Sendto:~  Filter your results:
Animals (826)

- All (3424)
Fungi (3)
Pratists (2) Eacteria (8564
Bacterlq (8.564) INSDC (GenBank) (8754)
Customize ...
RMA (455
Molecule types GENE Was this helpfur? | ol | " mRNA (459)
: RefSeq (B68)

genomic DNA/RNA (8,907) .
MRNA (455) NQO1 — NAD(P)H quinone dehydrogenase 1 Manage Fillers
Customize ...

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

Customize ...

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

GS5(3)

Genetic
compartments

Flazmid (2)

Sequence length
Custom range. ..

Release date

RefSeq transcripts (4 RefSeq proteins (4)

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

cenein 128 transcript = without intrones (mMRNA)
RefSeqGene (1)  PubMed (580)

| Orthologs H Genome Browser H BLAST | ‘ Download |

RefSeq Sequences

ltems: 1 to 20 of 9424

FPage III of 472 Mext= | Last==

+

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)

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
mREMNA (4)
Customize ...

Source databases
RefSeq (4)
Customize ...

Sequence Type
Nucleotide (4)

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...

Clear all

Show additional filters

Nucleotide ||

|

Advanced

Summary = Sort by Default order -

ltems: 4

0
1.

~ (O

w

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

Accession: NM_000903.3 Gl: 1519241811

Protein PubMed Taxonomy

GenBank FASTA Graphics

Homo sapiens NAD(P)H quinone dehydrogenase 1 (NQO1), transcript variant 2, mBENA

2,419 bp linear mREMNA
Accession: MM_001025433.2 GI: 1675133956
Frotein PubMed Taxonomy

GenBank FASTA Graphics

Homo sapiens MAD(PIH quinone dehydrogenase 1 (NQO1),_transcript variant 3, mENA

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

GenBank FASTA Graphics

2,305 bp linear mRNA

Aot REEA N TR Y o am L e A A A T

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  |/nqof |

Create alert Advanced Help

P
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 | of181 | Next> | Last> Clostridioides difficile (256)
Customize ... © Found 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 RZPDo836H0851D 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)

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

sEquence Iength 1

2- . . . .
Custom range... Ngo7, Ngo6, Ngo5, Ngo4, Ngo2, Ngo1, Ngo3, putative malate synthase, and putative transcriptional Search details "
requlator 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




& NCBI  Resources (¥ How To (%)

jostovap My NCEl  Sian Qut

Nucleotide Nucleotide  w|| Ngo1 and mus |w
Save search Limits Advanced Help
Display Settings: [~ Summary, 50 per page, Sorted by Default order Send to: [+  Filter your results:
All (30
m=mlp Results:30
Bacteria (8]
[] 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 linear mENA RefSeq (18
Accession: CTO10284.1 Gl 71059896
GenBank FASTA Graphics Related Sequences Manage Filiers
s [ | Mus musculus NAD(P)H dehydrogenase, guinone 1 {Nﬂ w Top Organisms [Tree]
2. 1,552 bp linearmRily Mus musculus (17)
Access - 161621259 Homo sapiens (3)
GenBank — aphics Related Sequences Azoarcus sp. BHT2 (2)
Meisserna meningitidis 72491 (2}
[] Mus musculus NAD{P)H:quinone oxidoreductase 1 (Ngo1) gene. promoter region and exon 1 Stenotrophomenas maltophilia K279a (2)
3. 1,069 bp linear DNA All other taxa (2)
Accession: AY425712.1 Gl: 37694057 Maore. ..
GenBank FASTA Graphics Related Seqguences
—) ] ole genome shotoun saquen Find related data -
4 (130,604,219 bp linear DNA Database: | Select e
Awegicn- CRADODT 15 ) 4229904
GenBank FASTA  Graphics
—> | D |H - quinone oxireductase (NQO1) gele, complete cd
a NA Search details =
=7 1049010536 ngol[R11 Fields] AND

enBank [FASTA Graphics

("Mus" [Crgani=m]
OR "Mus" [Organism] OR mus

[ Mus musculus strain C57BL/6J chromosome 8 genomic contig. GRCm38.p1 C57BL/EJ MMCHRS_CTG11 [A11 Fields])

56,658,466 bp linear DNA

L ey g o e B s s s o s

o




,GenBank flatfile”

= NCBl Resources (] How To (¥

MNucleotide

jostovap My NCEI Sign Out

[Nucleotide v/ |

=

Limits  Advanced

Display Settings: (~] GenBank

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

MNCBI Reference Sequence: NM_008706.5
FASTA  Graphics

Go to:

LOCUS
DEFINITICH
RCCESSICN
VERSICH
KEYWORDS

SOURCE
CRGANISM

REFERENCE
RUTHORS

TITLE

JOUENAL
FOBMED
REMRRE

REFERENCE
RUTHORS

TITLE
JOURNAT
PUBMED

AT T,

tus meecaiee v (@CCESSION NUMber) "I G
NM_008706

M ooe7o8.5  G1i161621259 ..

ReESEq. (GenBank Identlfler)

Mus musculus (house mouse)
Mus musculus

Eukaryota; Metazoa; Chordata; Craniasta; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires: Glires; Bodentiar
Sciurcgnathi; Muroidea; Muridae; Murinae; Mua; Mua.

1 (bases 1 to 1552)

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

The protein lewvel of PGC-lalpha, a key metabolic regulator, is
controlled by HADH-HQOL

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

23648430

GeneRBIF: findings link NQO1, & cellular redox senscr, to the
metabolite-3ensing network that tunes PGC-lalpha expressicn and
activity in regulating energy metabolism

2 (bases 1 to 1552)

Dong,H., Shertzer,H.G5., Genter,M.B., Gonzalez, F.J., Vasiliou,V.,
Jefcoate,C. and Nebert,D.W.

Mitochondrial targeting of mouse NQ01 and CYP1El proteins
Biochem. Bicophys. Bes. Commun. 435 (4), 727-732 (2013)

23692925

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 —

Help
Change region shown -
Customize view -
Analyze this sequence -
Run BLAST
Pick Primers
Highlight Sequence Features
Find in this Sequence
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]

MADPH:quinone oxidoreductase 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

Metabalism

See all...




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




3z

3z

QRIGIN

1

-

aggetcaget
agggtogTot
aacatctgga
atcattcaac
ggtactogaa
cacaggtgag
taaggaagga
coctggtgata
gtrtgagaga
tootttorag
ctotottoag
cctgogtttc
tocaccagat
ggaggagacc

attcttaatg

740541

fgene="Hgol"

/gene synonym="AV001255; Diad;
Ox-1; O=l; Qri"™

fstandard name="Ngol"
fdb_xref="UniST5:455103"
1153._.1322

Sgene="Hgol"
fgene_synonym="AV001255; Diad;
Ox-1; O=l; Qrli"™

fstandard name="RV0D1255"
fdb_xref="UniST5:175814"
1530..1535

Sgene="Hgol"
fgene_synonym="AV001255; Diad;
Ox-1; O=xl; Qri™
fnote="putative”

1882

Sgene="Hgol"
fgene_synonym="AV001255; Diad;
Cx-1; Oxl; Qxl™

—m.

fnote="putative”

cttactagoc tagoctgtag coagooota
tggceaccag ctgotoagoc aatcagogt
:{:l-atggcgg cgagaagage cCtgattgt
tacgocatga eggaggotgce tgtagagge

totgacctoct atgotatgaa cttocaactooc

cigaaggact cgaagaacii tcagtatce
cgococtgagos CAgAtattgt ggocgaaca
tttocagtton cattgoaghbyg

gtgectogtag CAggAttige CLacacata
aataagaaga ccttgottte tatcaccac
ggtgtocacy gggacatgaa ogbocattot
tgtggcttoc aggtcttaga acctcaact
goocogoatgc agatcoctgga aggatggas
cCcactotAtt tTgotccaag cAgochgtt
apsaaggaag ttcaagagga goagsagas

Dtd; Hmo-1;

Dtd; Hmo-1;

Dtd; Hmo-1;7

Dtd; Hmo-1;

2 ggatctotec
t cggtattacg
8 Ctggecocatt
t CLgaagaagsa
atcatttoca
T LCCgagroat
C magaagctgg

cocagocatte
t gCbgocatgt
T gggggtageg
C tggoogatto
g
g BEACTLCtLOg
t gat:-:r.a gact

g aacaagtitg

Hmol; Hmorl;

Nmol; Nmeorl;

Nmol; Nmorl;

Nmol; Nmeorl;

gaagagettt
atoccotoocte
cagagaagad
gaggatgggsa

ctoctageata
BAgCLICags
tgaaaggyCty
BCOECascg]
gCtocatgta

ttggccacad
BaacCCgtotg
ttoaggragg
gcctocbotg

gggccatoac
atttttttoc
tttcattttt

Ctgggoaagt cCcAttocAago tgacaacca
taacatataqg ttagacgcag ctttctttt

g atcasagcta
t ccoccageottg

tteococtttgot ccacgaggat gggs=aagge gtasgbiioc

gaaaataaiid
tctgacttge
trostoctis

ttottT

cagggg
cattty
tataay

gggactaact
tcasttachty
tettgtacac
totttotatt

| 008706 - 1 segment

tgtttagrag ttagcagita gctaaagoco
tgoagtgact gacatggogo ocagggggt
agoacacocs ggtoctggga aaggaattt
tetttttttt tttaatcgaa atasatgaa

t gtt

ATG

STOP

t ggctotooag
T aaaacagatc
t acatcacaca

CTOTTLTOLg
tocgtoteat
to

De1ail5| Display: FASTA GenBank Help %

v




& NCBI Resources ¥ How To (¥

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 -




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.
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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
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>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
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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
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2261 gaanaraare ssacacacs cvewoar ¢ ACATGARTGTCATTCTCTGGCCARTTCAGAGTGGCATTCTGCATTTCTGTGGCTTCCAAGTCTTAGRACT
2407 cansetagan sacstectit aecedncet O T A TEACATATAGCATTEGECACACTCCAGCAGACGOCCGARTTCARATCCTGEARGGATSGARGARR
T e e et | O GCCT GGG TATTTGGGA T CAGACACCACTGTATTTTGCTCCARGCABCCTCTTTGACCTARRCTTCC
s

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

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

‘GETTING STARTED RESOURCES POPULAR FEATURED NCBIINFORMATION
NCEI Educstion Chenmicsls & Bioassays FubMed Genetic Testing Registry About NCBI
NGB H=in Manual Niate & Sofwars Bonkshatf PihMad Heslth Researsh st NORI

NM_000903 : 1 segment

PLOWTGVEATLKGHFERVEIGEFAYTYARMYT LSITTGESCSMYSIAN

THCIMNVILWPIQSGILHECGFOVLERQLTYSIGHT FADARIOT WDE

TPLYFRES LM SVGHHLGKSIPTONQIKARK"
Details () igihy: EASTA [benBank Help X

/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




NCBIl/coding sequence (CDS

:';,' NCBl Resources ¥l How To (%] jostovap My NCBI Sign Qut
Nucleotide Nucleotide v | | @
Limits Advanced Help

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

from: (1600 to: 1630
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GenBank  Graphics

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

AGGCTCAGCTCTTACTAGCCTAGCCTGTAGCCAGCCCTARGGATCTCTCCGARGAGCTTTAGGGTCGTCT Run BLAST
TGGCARCCAGCTGCTCAGCCARTCAGCGTTCGGTAT TACGATCCTCOCTCARCATCTGEAGCCATGECGE

Analyze this sequence

CGAGARGAGCCCTGATTGTACTEGCCCATTCAGAGARGACATCAT TCARACTACGCCATGARGCAGGCTES Pick Primers
TCTACAGGCTCTCARCARCACAGGATCGEACETACTCEAATCTGACCTCTATGCTATEARCTTCARCCCC Highlight Sequence Features B ——
ATCATTTCCAGARATEACATCACAGETGAGCTEAACEACTCEAAGARCTTTCAGTATCCTTCCGAGTCAT

CTCTAGCATATARGEARGEACGCCTEAGCCCAGATATTGTGECCGALCACAAGAAGCTGGARGCTGCAGE Find in this Sequence

CCTGGETGATATTTCAGTTCCCATTGCAGTGETTTGEEGTGCCAGCCATTCTGRARAGGCTGETTTGAGAGR
GTGCTCGTAGCAGGATTTGCCTRACACATATGCTGCCATGTACGACAACGGETCCTTTCCAGARTAAGRAGE
CCTTGCTTTCTATCACCACTGGGGETAGCGECTCCATGTACTCTCTTCAGEETGTCCACGGGGACATGAR

Show in Genome Data Viewer:

Articles about the Ngo1 gene =
CETCATTCTCTSGCCEATTCAGRGTGGCATCCTGCETTTCTGTGGCTTCCAGGTCTTAGARCCTCARCTS
GTTTACAGCATTGGCCACAC TCCACCAGATGCCCECATGCACATCCTEGALGEATGRARGARACGTCTES Mitochondrial targeting of mouse NQO1 and
AMACCETCTEGGAGEAGACCCCACTCTAT T TTGCTCCAMGCAGCCTGT TTGACCTARACTT TCAGGCAGG CYP1B1 ) [Biochem Biophys Res Commun. 2013]
ATTCTTAATGLAAALAGGALGTTCALGAGGRAGCAGRLGEAGARCALGTTTGECCTCTCTGTGEGCCATCRC The protein level of PGC-1a, a key metabolic
CTGGGCAAGTCCATTCCAGCTGACAACCAGATCARAGCTAGARARTRAGGATTTTTTTCCTARCATATAG regulator, is controlled by NA [Mol Cell Biol. 2013]
TTAGACGCAGCTTTCTTTI TCCCCAGCTTETCTGACTTGCTTTCATTTTTTTCCTTTECTCCACGAGGAT NADPH:quinone oxidoreductase 1 regulates host
GEERR R A GERGTA R T TTECTTCATGCTTTTTTTTITTTI T TGATAGT TCTCCCATARCADCARD A TR susceptibility to ozone via iso [J Biol Chem. 2013]

TEARGTCAGATTAGERAGCCTCAGGGCARGETGCAGRAGCGAGCTGERARATACTCTTCTAGETCATTTATG
AT T TGO AT T T TCTTCGEEC TAGTCCCAGTTAGATGECATCCAGTCCTCCATCARGATTCETTETC Seeall...
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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
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Analyze this sequence

Run BLAST
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Find in this Sequence

Show in Genome Data Viewer
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Functr %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) et
Expression
Entry Variant viewer [ 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:

Flavin-containing quinone reductase that catalyzes two-glectron reduction of quinones to hydroquinones using ei
Similar Proteins donors. In a ping-pong kinetic mechanism, the electrons are sequentially transferred from NAD(P)H to flavin cofa

—pSequence & Isoforms

Jﬂl

quinone, bypassing the formation of semiguinone 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 hydroguinone forms. In the process may function as superoxide sca
oxidation and facilitate excretion (PubMed:8999809, PubMed:9271353, PubMed:15102952).

Alternatively, can activate gquinones 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.

Mps:-*a‘ec.europa.eu-’eusurvev-’runnere‘use Vi
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[Function Sequence & Isoforms’
Names & Taxonomy Align 3 isoforms
Subcellular Location Sequence status’ | Complete SC rOI I d own \l/

Disease & Variants

) This entry describes 3 isoforms® produced by Alternative splicing.
PTM/Processing

Expression \
| Sequence databases \
Interaction
Structure CCDS | CCDS10883.1[F [P15559-1] RefSeq | NP_000894.1 2 NM_000903.2 2 [P15559-1]
CCDS32471.1 3 [P15559-3] NP_001020604.1 7 NM_001025433.1 3 [P15559-
Family & Domains
CCDS32472.1%7 [P15559-2] 2]
Sequence & Isoforms . NP_001020605.1 2 NM_001025434.1 3 [P15558-
PIR | A411350F A30879
Similar Proteins ]|
Length 274 Last updated 1990-04-01 v1
Mass (Da) 30,368 Checksum® A4010462ADO00F3FE

16 206 38 88 0@ 166

: : 48 508 68 78 : i
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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.,
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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 [Mal Cell Biol. 2013]

MADPH:quinone oxidoreduciase 1 requlates host
susceptibility to ozone via iso|[J Biol Chem. 2013]
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Pathways for the Ngo1 gene =
Regulation of ornithine decarboxylase (ODC)
Metabolism of amino acids and derivatives

Metabolism

See all..
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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.,
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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 [Mal Cell Biol. 2013]

MADPH:quinone oxidoreduciase 1 requlates host
susceptibility to ozone via iso|[J Biol Chem. 2013]
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Pathways for the Ngo1 gene =
Regulation of ornithine decarboxylase (ODC)
Metabolism of amino acids and derivatives
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Clear all

Show additional filters

Tabular«~ 20 per page ~ Sort by Relevance «
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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 265

o See also 29 discontinued or replaced items.

Page E of14 Next= Last=>

Name/Gene ID

1 NQO1
ID: 1728

clear

] Ngo1
ID- 24314

] Ngo1
ID: 18104

[1 ngo1
1D 322506

Description

NAD(P)H quinone
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,
0Ox-1, Ox1, Qr1

wu:fb63c10, zge: 77191

Hide sidebar >>

Filters: Manage Filters

Results by taxon 2

Top Organisms [Tree]
Homo sapiens (83)
Mus musculus (24)
Rattus norvegicus (117)
Human immunodeficiency virus 1 (3)
Danio rerio (2)
All other taxa (142)

More...

Find related data =
Database: I Select v

Search details =

nqol[All Fields] AND alive[prop]
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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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Summary

Genomic context

Genomic regions, transcripts, and products
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Bibliography
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Variation

HIV-1 interactions

Pathways from BioSystems

Interactions

General gene information
Markers, Homalogy, Gene Ontology

General protein information
NCBI Reference Sequences (RefSeq)
Related sequences

Additional links




NCBI/Gene

I ~| Genomic context #/? Genome Browsers = I
— Genome Data Viewer
Location: § 16q22.1 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: A K=N =AW= (% @ % == AToolsw | L¥Tracks & 7~
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} > - - —HE = 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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Resources [¥] How To (¥
Gene (Cr—| [seuc
Advanced
Full Report » Sendto: «
NQO1 NAD(P)H quinone dehydrogenase 1 [ Homo sapiens (human) ]
Gene 10: 1728, updated on 2-Apr-2017
=~ Summary =|[?
Official Symbol NQO1 provided by HGNG
Official Full Name NAD{P}H quinone dehydrogenase 1 provided by HGNG
Primary source HGWNC:HGNC:2874
See related EnsemblENSG00000181019 MIM:125860; Vega: OTTHUMGQ00000137575
Gene type protein coding
RefSeq status REVIEWED
Orpganism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; E i; ia; Eutheria; EL . 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 des a cytopl ic 2-electron reduct: This FAD-binding protein forms h di and red ta hyd 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 characlerized. [provided by RefSeq, Jul 2008]
Orthologs mouse all
~ | Genomic context #|[?
Location: 16g22.1 See NQO1 in Genome Data Viewer Map Viewer
Exon count: 6
Annotation release Status Assembly Chr Location
108 current GRCh38.p7 (GCE 00000140533 16 NC_000016.10 (69709401..69726668, complement)
105 previous assembly GRCh37.p13 (GCF_000001405.25) 16 NC_000016.9 (69743304..69760849, complement)
Chromosome 16 - NC_000016.10
[ 69565503 pe [ ea755070 b
HIR1536 OO e NOEL
NFATS. NOMOPT
~ G icr ipts, and pr 2|[2

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

Go to nucleotide:

Go to reference sequence details

Graphics

FASTA GenBank

Help

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, Homolegy, Gene Ontology

General protein information
MCBI Reference Sequences (RefSeq)
Related sequences

Additional links

Genome Browsers
Genome Dala Viewer

Map Viewer

Variation Viewer (GRCh37.p13)
Variation Viewer (GRCh38)

1000 Genomes Browser (GRCh37.p13)
Ensembl

ucsc

Related information
Order cDNA clone

3D structures




NCBI/Gene - expression

= NCBI  Resourc | iostovap My NCBI Sign Out
Gene — D
Advanced Help
Full Report » Sendto: »
- i N E
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 —whole gene sequence

I - | Genomic context # |72 Genome Browsers = I
Genome Data Viewer
Location: 16qg22.1 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
[ 69565952 pr - = | 1 m - ki
NFATS NOB1 4 n p k "QO]. _‘
SNORDLZH NONOPL
N1 e 4 Gene: NQO1
— . | Name: NAD(P)H guinone dehydrogenase 1 l
* Genomic regions, transcripts, and products ) Location: complement(69,709,401..69,726,560) |,
Length: 17,160 nt l
7 [ Positional Infa)
Genomic Sequence: NC_000016.10 Chromosome 16 Reference GRCh38.p12 Primary Assembly F .
| | NC_000016.10 position: 69,718,109 4
Gene position: 8,452 i
. = NC_000016.10 ~ | Find: v @& {1 @, M == E
3K [62.728 K 69,726 K [69.724 K |59.722 K 89,720 K 89,718 K |E9.715 K je271 | Links & Tools
G NCBI H i Annotation Rel 109, 2018-03-27 GenelD: ﬂ(ﬁ@}
enes, omo saplens notation elease ¥ - - \ | B
e HGNC: 2874
NM_Pe1286137.1 il - ‘+‘ MIM: 125860
HM_B81825434.1 [T} = > H >
HM_BB1825433.1 [} > —5 1
hH.000903.2 B3 > > H- 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) <




NCBI/Gene —whole gene sequence

GenBank « Send to: =

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 — whole gene sequence

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"




Practical part

Explore ,your® nucleotide sequence
In Gene.




Focused databases (secondary

- Atlas

THE CANCER GENOME ATLAS

Launch Data Portal | ContactUs | Forthe Media

National Cancer Institute ‘ Search m
G . C ~ . National Human Genome Research Institute eare <
: | i
«(enetics ..« Cytogenetics
m About Cancer Genomics ~ Cancers Selected for Study ~ Research Highlights ~ Publications ~ Newsand Events  About TCGA

»Oncology .. Haematology

wsr TCGA's Study of Soft Tissue
Sarcoma

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

e
[

[y P— pasorsoma
[Placrorphie Sarcoma

Learn More ¥

@@ Fﬂii
Yo
(%) GeneCardsSuite MalaCards  LifeMap Discovery  PathCards  TGex  VarElect  GeneAnalytics  GeneALaCart  GenesLikeMe

L )

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

Home User Guide News And Views About~

Analysis Tools ~

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

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

Al 4 BAA A AAMAEDS

My Genes

&N~ Search all species...

| for

[ ]

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

vieuzalieations 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

‘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 blc




Practical part

Explore ,your” nucleotide sequence
iNn database GeneCards.




Sequence analysis

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 cto 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
asaazaasaaaas 2]

>Sample sequence 1 reverse complement
tttttttttttt

*Z3ample =equence 2

ctototote W

>Sample sequence 2 reverse complement

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 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? How many cytosines have the second exon?

5) Where is your sequence mostly expressed?

E.g use ,vystFizky“ E »SNipping tool”

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



Homework 5:example

D05 1) NQO1:
Homo sapiens NAD(P)H quinone debydrogenase 1 (NQO1), transcript variant 1, mRNA

NM_000903.2

2) >CDs
ATGGTCGGCAGARGAGCACTGAT CGTACT GG I CACT CAGAGAGGACGTICCTICARCTATGCCATGRARGE
AGGCTGCTGCAGCGGCTTTRARAGRAGRR AGGAT GEGAGLTGET GGAGT CGGACCTCTATGCCATGRAACTT
CAATCCCARTCATTTCCAGRRAGGRCAT CACAGGTARACTGRAAGGACCCTGCGAACTTTCAGTATCCTGCC
GAGTCIGITICIGGCTIAT AR A GRAGGCCAT CTGAGCCCAGATATTIGTIGGCTGAACAAAAGRAGCTGGRAAG
CCGCAGRCCTIGTIGATATTCCAGTTCCCCCTGCAGTGGTTIGGAGTCCCTIGCCATTCTGARAGGCTGETT —

TGAGCGAGTGTTCATAGGAGAGT TTGCT TACACTTACGCTGCCATGTAT GACARAGGACCCTTCCGEAGT [HPA RNAseq nommal tsues >

* P t title: HPA RNA-: I ti
RRGRAGGCRGIGCTTICCATCRCCACTGETGGCAGTGECTCCATGTACTCTICTGCRRGEERATCCACGEGE 5} - Dggzpl:ui RNA-seq ;:g ;:r[frsrame‘?::::ssue samples from 95 human individuals representing 27 different tissues in order to determine
ACATGARTGTCATICICTGGCCAATTCAGRAGTGECATTCTGCATTTCTGTGGCTTCCAAGTCT TAGRACT s ey o proin g genes
TCARCTGACATATAGCATTGGGCACACTCCAGCAGACGCCCGAATTCARATCCTGOARGGATGGAAGARR " Pubicaton EMID 24303858
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Exon obsahuje: 38 cytosind a 4 dinukleotidy CG

DNA Stats results

Results for 165 residue seguence "Unti starting "GCAGAAGAGC"™

Pattern: Times found: IT"orr.emagn_'
0 47 2548

a 47 2548

t 33 20.00

C 38 23.03
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