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“homeworks”: searching for informations about 1 gene/protein
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13 1352024 10 Po 8:00 - 9:30
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Bioinformatics is about...

= computational branch of molecular biology.

»searching biological databases

Paul M. Selzer - Richard J. Marhofer

Oliver Koch

» comparing sequences Applied

» looking at protein structures Bioinformatics
An Introduction

».....asking biological and biomedical questions with a computer. ST @

@Springcr
. . : . 2o atics
,The bioinformatics can save you months of work in the lab at the B'°’"f°f e

minute cost of a few hours’ work with your computer.”
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Retrieving DNA/protein sequences from databases
Computing nucleotide, amino-acids compositions, molecular weight, isoelectric point, and other parameters

Computing how hydrophobic or hydrophilic a protein is, predicting antigenic sites, locating membrane-spanning
segments

Identifying restriction sites

Designing polymerase chain-reaction (PCR) primers

Identifying open reading frames (ORFs)

Predicting elements of DNA/RNA/protein secondary structure

Predicting 3-D structure and the domain organization of proteins

Finding all proteins that share a similar sequence and Classifying proteins into families
Finding evolutionary relationships between proteins, drawing proteins’ family trees
Computing the optimal alignment between two or more DNA/protein sequences
Finding polymorphic sites in genes (single nucleotide polymorphisms, SNPs)

Assembling sequence fragments



Literature search / Research project
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Research Project: NQO1

Task : Find relevant information about your gene of interest

(TYRP1, KAT7 Vv, SDHA V...




Google ... NQO1

Create account g Log in

Article  Talk Read Edit View history |5€2rch Q|

NAD(P)H dehydrogenase (quinone 1)

WIKIPEDIA
The Free Encyclopedia From Wikipedia, the free encyclopedia
) NAD{P)H dehydrogenase [quinone] 1 is an enzyme that in humans is encoded by the NQO1 gene ['!
Main page ] _ ) _ _ NAD(P)H dehydrogenase, quinone 1
Contents This gene is a member of the NAD(P)H dehydrogenase (quinone) family and encodes a cytoplasmic
Eeatured content 2-electron reductase. This FAD-binding protein forms homodimers and reduces quinones to hydroquinones.
Current events This protein's enzymatic activity prevents the one electron reduction of quinones that results in the production
I E e of radical species. Mutations in this gene have been associated with tardive dyskinesia (TD), an increased risk
Donate to Wikipedia 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
v Interaction transcriptional splice variants, encoding different isoforms, have been characterized ! Recent
Hel i ibili i ici -
p - pha@acnloglml research suggests feasibility ?f genotype-directed redc_)x chemotrﬁerapegllc |r_|lervent|0n PDB rendering based on 1dda.
About Wikipedia targeting NQO1*2 breast cancer, a common missense genotype encoding a functionally impaired NQO1
Community portal prutein.[a] Available structures
Recent changes PDB Ortholog search: PDBe i, RCSB &
Contact page Interactions [edi List of PDB id codes [show]
S IEs NAD(PJH dehydrogenase (quinone 1) has been shown fo interact with HSPA4 ¥ Identifiers
b Printiexport Symbols NQO1; DHQU: DIA4; DTD; NMOR1: NMORI;
References [edif OR1
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mimu NAD (P) H: quinone oxidoreductase 1 (NQO1): chemoprotection,

bioactivation, gene regulation and genetic polymorphisms

D Ross, JK Kepa, SL Winski, HD Beall, A Anwar... - Chemico-biolegical .., 2000 - Elsevier

Abstract NAD {P) H: quinone oxidoreductase 1 (NQO1) is an obligate two-electron reductase

that is involved in chemoprotection and can alse bicactivate certain antitumer quinones. This

review focuses on detoxification reactions catalyzed by NQO1 and its role in antioxidant

Y7 UY Poéet citaci tohoto Elanku: 577  Souvisejici Elanky Viechny verze (podet 8) Web of Science: 398

ML NAD (P) H: quinone acceptor oxidoreductase 1 (NQO1), a multifunctional
antioxidant enzyme and exceptionally versatile cytoprotector

AT Dinkova-Kostova, P Talalay - Archives of biochemistry and biophysics, 2010 - Elsevier

Abstract NAD (P) H: quinone acceptor oxidoreductase 1 (NQO1) is a widely-distributed FAD-
dependent flavoprotein that promotes obligatory 2-slectron reductions of guinones,

guinoneimines, nitroaromatics, and azo dyes, at rates that are comparable with NADH or

1r DY Polet citaci tohoto Elanku: 372 Souvisejici Elanky Viechny verze (poéet 8) Web of Science: 252

Benzene poisoning, a risk factor for hematological malignancy, is associated with
the NQO1 609C— T mutation and rapid fractional excretion of chlorzoxazone

M Rothman, MT Smith, RE Hayes, RD Traver, B Hoener... - Cancer Research, 1997 - AACR

Abstract Benzene is a ubiquitous occupational hematotoxin and leukemogen, but people

vary in their response to this toxic agent. To evaluate the impact of interindividual variation in

enzymes that activate (ie, CYP2E1) and detoxify {ie, NQO1) benzene and its metabolites, we

Yr U9 Pocet citaci tohoto élanku: 333 Souvisejici Elanky  Viechny verze (podet: 8) Web of Science: 221
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[PDF] aacrjournals.org
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Research Project: NQO1

Quinone:NAD(P)H dehydrogenase 1




|[dentity the gene symbol!

HUGO database

HUGO Gene Nomenclature Committee

The resource for approved human gene nomenclature

Last updated: 2024-02-02

Guess the daily gene symbol with Genele




|[dentity the gene symbol!

HUGO database
HGNC

# Genedata~ Tools~ Downloads~ VGNC~ Contactus~ More~ Request symbol &

Search results

Gene 2 NQO1: NAD(P)H quinone dehydrogenase 1

Filter by gene entry status HGNC ID HGNC:2874 Locus type Gene with protein product Status Approved
2

Matches Gene symbol: NGO

Approved
Filter by gene locus type NQO1-DT: NQO1 divergent transcript
Protein-coding gene 1 HGHNC ID HGNC:55344 Locus type RNA, long non-coding Status Approved
Non-coding RNA 1 Matches gene nams: | :ggl -,D|1.I-_e'gent'.'ansn:rm:
ene symbol: -

RNA&, long non-coding 1 y
Download all results ltems: 1to 2 of 2
ET

|20 items per page v
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Advanced

PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.
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% NCBI PubMed vl | @

National Center for
Biotechnology Information

NCBI Home Welcome to NCBI

Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed
All Resources biomedical and genomic information. Bookshelf

Popular Resources

__Chemicals & Bioassays  About the NCBI | Mission | Organization | NCBI News & Blog PubMed Central
Data & Software BLAST

 DNA&RNA Submit Download Learn Nucleotide

_ Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome

Genes & Expression into NCBI databases computer class or watch a tutorial SNP
Genetics & Medicine Gene
Genomes & Maps [ ' ! ‘ ri Protein
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Literature

| Proteins NCBI News & Blog
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Advanced Create alert Create RSS User Guide

‘ Save || Email | |<Send to:p Sorted by: Best match Display options
My MCEl FILTERS [B 163 results
RESULTS BY YEAR Filters applied: Review. Clear all

[ ] NAD(P)H:Quinone Oxidoreductase 1 (NQO1) as a Therapeutic and Diagnostic

1 Target in Cancer.
Cite Zhang K, Chen D, Ma K, Wu X, Hao H, Jiang 5.
I II I I| 1 Med Chem. 2018 Aug 23:61(16):6983-7003. doi: 10.1021/acs,)medchem.8b00124. Epub 2018 May 7.
] I Share  o\iiD: 20712428 Review.

ER?

O
1993 2021 It is abnormally overexpressed in many tumaors and intimately linked with multiple carcinogenic
processes, NQO1 is considered to be a cancer-specific target for therapy but currently available NQO1

TEAT AvslLaziLmy inhibitors have not yet led to chemotherapeutic success. .. This arti ...

[ | Abstract
[ ] Alzheimer's Disease and NQO1: Is there a Link?
2 Chhetri J, King AE, Gueven M.
Cite  CUIT Alzheimer Res, 2018;15(1):56-66. doi: 10.2174/1567205014666170203095802.
PMID: 28164770 Review,
One of those endogenous defences is MADPH guinone oxidoreductase 1 (NQO1). NQO1 is a cytosolic
homodimeric flavoprotein that catalyses the two-electron reduction of quinones and related molecules

[ | Free full text

[ ] Full text
ARTICLE ATTRIBUTE Share

| | Associated data
aimed at increasing their solubility and excretion. In line with its r ...
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Format: Abstract - Send to - Eﬁ Clipbo

Exp Hematol Oncol. 2016 Sep 13;5(1):27. doi: 10.1186/540164-016-0056-z. eCollection 2013.

Activation of NQO1 in NQO1*2 polymorphic human leukemic HL-60 cells by diet-derived sulforaphane
Wu JM', Oraee A', Doonan BB", Pinto JT', Hsieh TC'.

Full text links

|.( ) Ei;r'u'.i';.'ic.:.-;é.;','.: PMC F“"ﬁ

+ Author information

Save items =
Abstract
BACKGROUND: The - Add to Favorites v
NAD(P)H: quinone oxidoreductase (NQO1) confers protection against semiquinones and also elicits oxidative stress. The CB09T
polymorphism of the NQO1 gene, designated NQO1*2, significantly reduces its enzymatic activity due to rapid degradation of protein. Since Similar articles .

down regulation of NQO1 mRNA expression correlates with increased susceptibility for developing different types of cancers, we investigated

: : - : ; Sulforaphane-induced apoptosis in human
the link between leukemia and the NQO1*2 genotype by mining a web-based microarray dataset, ONCOMINE. Phytochemicals prevent DNA leukemia HL-60 cells throt [Environ Toxicol 2017]
damage through activation of phase [l detoxification enzymes including NQO1. Whether NQO1 expression/activity in leukemia cells that carry '

the labile NQO1*2 genotype can be induced by broccoli-derived phytochemical sulforaphane (SFN) is currently unknown. NAD(F)H:quinone oxidoreductase (NQO1) loss of
function in Burkitt's lymphoma ¢ [Biofactors. 2008]
METHODS AND RESULTS: The ONCOMINE query showed that: (1) acute lymphoblastic leukemia and chronic myelogenous leukemia are

associated with reduced NQO1 levels, and (2) under-expressed NQO1 was found in human HL-50 leukemia cell line containing the
heterozygous NQO1*2 polymorphism. We examined induction of NQO1 activity/expression by SFN in HL-60 cells. A dose-dependent

Sub-chronic sulforaphane exposure in CD-1
pregnant mice enhances n [Reprod Toxicol. 2014]

increase in NQO1 level/activity is accompanied by upregulation of the transcription factor, N2, following 1-10 pM SFN treatment. Treatment REQ‘_“E'"C'" ':'f'ge“e; E;““glinlgh!‘“ﬁn'épu}['m
with 25 p SFEN drastically reduced NQO1 levels, inhibited cell proliferation, caused sub-G1 cell arrest, and induced apoptosis, and a H:quinone oxidoredu [Free Radic Biol Med. ]
decrease in the levels of the transcription factor, nuclear factor-kB (NFkB). Contribution of MAD(P)H:quinone

. , ) i ] oxidoreductase 1 to protection i [Mutat Res. 2004]
CONCLUSIONS: Up to 10 pht of SFN increases NQO1 expression and suppresses HL-60 cell proliferation whereas = 25 pM of SFN induces

apoptosis in HL-60 cells. Further, SFN treatment restores NQO1 activity/levels in HL-60 cells expressing the NQO1*2 genotype. See reviews...

i =l
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