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Biochemistry

Mathematics Biophysics

Bioinformatics is about... | remesns

Structural Biology

= computational branch of molecular biology.

»searching biological databases
» comparing sequences

» looking at protein structures

Paul M. Selzer - Richard J. Marhofer

».....asking biological and biomedical questions with a computer. Oliver Koch

Applied

,The bioinformatics can save you months of work in the lab at the B,!,(,)J,nformatlcs
minute cost of a few hours’ work with your computer.” e @

@ Springer

no need: be able to script and programme
knowledge of basic principles of molecular biology



Protein

DNA RNA
=
iy
Sequence analysis RNA sequencing Homology modeling
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. prediction
Identification of regulatory regions Tissue expression levels . .
. Ligand docking
Gene finding MicoArray . o .
. . Protein-protein interactions
Genome annotations Single gene analysis . .
. Protein expression
Comparative genomics Sequence contigs

Phylogenetic analysis




Literature search / Research project
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Research Project: NQO1

Task : Find relevant information about your gene of interest

(TYRP1, KAT7, SDHA...)
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Create account g4 Log in

Article  Talk Read Edit View history |S€arch 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 (quinane) family and encodes a cytoplasmic
Featured content 2-electron reductase. This FAD-binding protein forms homodimers and reduces quinanes to hydroquinones.
Current events This protein's enzymatic activity prevents the one electron reduction of quinones that results in the production
T 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 - ibili - ici -
p - pharmacological research suggests feasibility of genotype-directed redox chemotherapeutic intervention PDB rendering based on 1d4a.
About Wikipedia targeting NQO1*2 breast cancer, a common missense genotype encoding a functionally impaired NQO1
Community portal pmtein.[a] Available structures
Recent changes PDB Ortholog search: PDBe @, RCSB &
Contact page Interactions [edit List of PDB id codes [show]
UL NAD{P)H dehydrogenase (quinone 1) has been shown to interact with HSPA4 [ Identifiers
b Printiexport Symbols NQO1; DHQU: DIA4; DTD; NMOR1; NMORI;
References [edi] nR1




ChatGPT

what is NQO17?

NQO1 (NAD(P)H:quinone oxidoreductase 1) is an enzyme that plays a crucial role in cellular redox
balance and detoxification. It is a flavoprotein that catalyzes the two-electron reduction of quinones to
hydroquinones using NADH or NADPH as an electron donor. This process helps protect cells from

oxidative stress and prevents the formation of reactive oxygen species (ROS).

Functions of NQO1:

1. Detoxification — Reduces quinones to less reactive and less toxic hydroquinones, preventing the

formation of semiquinone radicals.

2. Antioxidant Defense — Contributes to cellular antioxidant mechanisms by maintaining reduced

forms of coenzymes such as Coenzyme Q10 and vitamin E.

3. Cancer Protection & Tumor Suppression — NQO1 is often upregulated in response to oxidative

stress and is associated with the protection of p53, a key tumor suppressor protein.

4. Drug Metabolism — Plays a role in activating or detoxifying certain drugs and environmental toxins.

Clinical Relevance:

e Cancer: NQO1 is overexpressed in many cancers, making it a potential target for cancer therapy.

Some anticancer drugs are designed to exploit this overexpression.




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~v Tools~ Downloads~ WVGNC~ 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: NGO1

Approved
Filter by gene locus type NQO1-DT: NQO1 divergent transcript
Protein-coding gene 1 HGNC ID HGNC: 55344 Locus type RNA, long non-coding Status Approved

Matches Gene name: NQO1 divergent transcript

Non-coding RNA 1 a bot: NGO1-DT
ene symbol: -
RMNA, long non-coding 1 v
Download all results ltems: 1to 2 of 2
ET EEEL

|20 items per page v
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PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
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[ ] 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, liang 5.
I II I I| J 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.

RER?

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 AvslLaziLTy inhibitors have not yet led to chemotherapeutic success. .. This arti ...

[ | Abstract

[ ] Alzheimer's Disease and NQO1: Is there a Link?

[ | Free full text o
2 Chhetri J, King AE, Gueven M.

[] Full text Cite  Curr Alzheimer Res. 2018;15(1):56-66. doi: 10.2174/1567205014666170203095802.
PMID: 28164770 Review,
ARTICLE ATTRIBUTE . . . . .
e share One of those endogenous defences is NADPH guinone oxidoreductase 1 (NQO1). NQO1 is a cytosolic
[] Associated data homodimeric flavoprotein that catalyses the two-electron reduction of quinones and related molecules

aimed at increasing their solubility and excretion. In line with its r ..
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Exp Hematol Oncol. 2016 Sep 13:5(1%27. doi: 10.1186/540164-016-0056-z. eCollection 2015. Full text links

Activation of NQO1 in NQO1*2 polymorphic human leukemic HL-60 cells by diet-derived sulforaphane

el

+ Author information

Save items =
Abstract
BACKGROUND: The ¥ Addto Favorites | ~
NAD{P)H: quinone oxidoreductase (NQO1) confers protection against semiquinones and also elicits oxidative stress. The C509T
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 thro [Environ Toxicol 2017]
eukKemia - cells throv -
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(P)H:quinone oxidoreductase (NQO1) loss of

function in Burkitt's lymphoma c [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-60 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, Nri2, following 1-10 pM SFN treatment. Treatment REQ‘_"“"“" “flg‘*“e; E;““glinlgh!‘“ﬁ[gpugm
with 25 ph 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-«B (NFKB). Contribution of NAD{P)H:quinone

. , ) i ] oxidoreductase 1 to protection ; [Mutat Res. 2004]
CONCLUSIONS: Up to 10 pi 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...

Comm Al
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Lipopolysaccharide derived from the digestive tract provokes oxidative stress in the liver of dairy cows fed a high-grain diet. i Asitobkler g
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Abstract: The aims of this study were to idative stress p ters and to i igate the molecular mechanism friggered by grain-induced subacute ruminal acidosis in mid-lactation cows. Twelve Holstein-Friesian cows with an average weight of
455 + 28 kg were divided into 2 groups and subjected to 2 diets over 18 wk: either a low-grain (forage-to-concentrate ratio = 6:4) or a high-grain (forage-to-concenirate rafio = 4:6) diet based on dry matter. Being fed a long-term highgrain diet
resulted in a significant decrease in rumen pH and a significant increase in ruminal lipepolysaccharide (LPS) at 4 h postfeeding in the moming. The increase was also observed in LPS concentrations in the portal vein, hepatic vein, and jugular vein
blood plasma as well as reduced milk yield in a high-grain diet. Cows fed a high-grain diet had lower levels of catalase and glutathione peroxidase (GPx) activity and total antioxidant capacity than cows fed a low-grain diet; however, super oxide
dismutase (S0D) activity and malondialdehyde (MDA) levels were higher in both the liver and the plasma of high-grain than in low-grain cows. Positive correlations were observed between plasma LPS versus hepatic MDA, plasma MDA, and
hepatic SOD activity, whereas hepatic GPx and plasma GFx were negatively correlated with plasma LPS. The relative mRNA abundances of GPX1 and CAT were significantly lower in the liver of cows fed a high-grain diet than those fed a low-
grain diet, whereas SOD1 was significantly higher in cows fed a high-grain diet than cows fed a low-grain diet. The expression levels of Nrf2, NQO1, MT1E, UGT1A1, MGST3, and MT1A were downregulated, whereas NF-KB was upregulated, in
cows fed a high-grain diet. Furthermore, nuclear factor E2-related factor 2 {Nri2) total protein and mRMNA levels were significantly lower than in low-grains. Our results demonstrate the relationship between the franslecated LPS and the suppression
of cellular antioxidant defense capacity, which lead to increased oxidative stress and suggests that the Nri2-dependent antioxidant response may be affected by higher levels of LPS translocated to the bloodstream. [ABSTRACT FROM AUTHOR]
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