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Organization:

Each student 1 gene/protein

“compulsory homeworks”: searching for informations about 1 gene/protein

attendance requirement: 8/10 lectures) e
1 2422026 Ut 13:10 - 14:40
l 1 2622026 2 Ct 12:20 - 13:50
2 332026 3 Ut 13:10 - 14:40
Exam: ,written” by computer — selected exercises 3 12.3.2026 4 Ct12:20 -13.50
5 2332026 5 Po &:00-9:30
5 2632026 6 Ct 12:20 - 13:50
(5] 3132026 7 Ut 13:10 - 14:40
7 542025 [7) Po 8:00 - 9:30
T 7.4.2026 ;2 Ut 8:00 - 9:30
T 942026 8 Ct 12:20 - 13:50
a 14.4 2026 9 Ut 13:10 - 14:40
9 2142026 10 Ut 8:00 - 9:30
9 2342026 exam Ct 12:20 - 13:50

Y. 29.4.2026 (anytime) (exam?)
30.4.2026 (8:00-14:00) (exam?)
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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
Mutations and pleomorphism studies Splice variants Structure-fun.ctfon
. 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

The purpose of a literature review is to:

Explore

- Provide a foundation of knowledge on a topic ~ existing Search
information in ll.“)ataPases_ to
. Identify areas of prior scholarship to prevent the field of ocate major
Y P prop research & formative
identi works in the

duplication and give credit to other researchers keywords field

. Identify inconstancies: gaps in research, conflicts :
: Ascertain key
provide context researchers

in previous studies, open questions left from other for your c;]wn working on this
research reseac Elements topic
. Identify the need for additional research (justifying e

your research) ey Literature Fmdd e
relationships : ideas,
. ) ) ) betweenp ReVIEW conclusi_ons, 5
- Identify the relationship of works in the context of previous theories.
studies / .Es_'{ablltl_sh .
i i i i theories similarities
their contribution to the topic and other works e

. Place your own research within the context of

: ; : Notice main

o ] ) identify gaps in || methodologies
existing literature, making a case for why further existin & research
researc techniques

study is needed.



Research Project: NQO1

Task : Find relevant information about your gene of interest

(TYRP1, KAT7, SDHA...)




Google ... NQO1

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

Be cautious- can also ,invent” references, always require external links...and verify!

what is NQO1?

NQO1 (NAD(P)H:quinone oxidoreductase 1) is an enzyme that plays a crucial role in cellular redex
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:

* 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




Bioinformatics: Identity 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




|[dentify the gene symbol!

HUGO database
HGNC

#& Genedata~ Tools~ Downloads~ PGNC~ VGNC~ Contactus~ More~ Reqguest symbol &

archive Downloads

Search results
ltems: 1 to 3 of 3

Gene 3 NQO1' NAD(P)H quinone dehydrogenase 1

Filter by gene entry status HGNC ID HGMNC:2874 Locus type Gene with protein product Status Approved _
3

Matches Gene symbol: NQOA

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

Matches Gene name: NQO1 divergent transcript

Non-coding RNA
Gene symbol: NQO1-DT

RMA, long non-coding

Download all results NQO1-AS1: NQO1 antisense RNA 1

HGMHC ID HGNC:58115 Locus type RNA, long non-coding  Status Approved

ET EED
Matches Alias gene symbol: NQO1-AS

|20 ftlems Der page v| Gene name: NQO01 antisense RNA 1
PEr pag Gene symbol: NQO1-AS1

ltems: 1to 3 0f 3




|[dentify the gene symbol!

Symbol report for NQO1 ©
Report HCOF homology predictions

HGNC data for NQO1

Approved symbol & NQO1
Approved name & MNAD(P)H guinone dehydrogenase 1
Locus type @ gene with protein product
HGNC ID @ HGNC:2874
Symbol status & Approved
Previous symbols @ NMOR1; DIA4

Previous names @ " diaphorase (NADH/NADPH) (cytochrome b-5 reduciase) "
"MNAD({P)H dehydrogenase, quinong 1"

Alias symbols @ DHQU: QR1; DTD

Alias names @ " DT-diaphorase "
" gquinone reductase "
" NAD(P)H-guinone oxidoreductase "

Chromosomal location @ 16g22.1
Gene groups @ Flavoproteins




External links!

Gene resources for NQO1 &

Ensembl ENSG00000181019E % Curated
Ensembl region in detail &,
Ensembl gene sequence

UCSC ucO02exp.o

Nucleotide resources for NQO1 &

B MANE Select NM_000903.3¢
ENSTO0000320623.10

| RefSeq NN 0009030 |

MCBI sequence viewer

Protein resources for NQO1 ©

I UniProt/Swiss-Prot P15559|Z!
fr ~rDBe, Reactomes

Enzyme Commission 1552 % Curated
Expasy, BRENDA®, KEGGE, INtEnz =,
IUBMB Enzyme Momenclature =

I NCBI Gene

17282 | ® Curated I

Alliance of Genome
Resources

INSDC

B ccDs

AlphaFold

HGNC: 2874

M81600 % Curated

ENAE, GenBanke:, DDBJ &
CCDS10883F W Curated
CCDS32471E | % Curated
CCDS32472E | @ Curated
CCDS&6T7067 & | % Curated

AF-P15058-F1&



External links!

Clinical resources for NQO1 &

_omm _123seoz |

DECIPHER Search via NQO1=
Genetic Testing Registry Search via NCBI Gene ID 1728
dbVar Search via NCBI Gene ID 1728

MedlinePlus Search via NQO1 &
ClinGen Search via HGNC: 2874
I ClinVar Search via NCBlI Gene ID 1725 I
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National Center for Biotechnology Information
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Search PubMed Search

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.

35 million citations
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[ ] Abstract
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Advanced Create alert Create RSS User Guide

‘ Save H Email H Send to | Sort by: (Best match = ‘ Display options ¥ ‘

6,776 results Page of 678 > >>
[ ] The diverse functionality of NQO1 and its roles in redox control.—

1 Ross D, Siegel D.
Cite Redox Biol. 2021 May:41:101950. doi: 10.1016/j.redox.2021.101950. Epub 2021 Mar 20.
PMID: 33774477 Free PMC article. Review.
Exogenous substrates for NQQ1 include many xenobiotic quinones. Since NQO1 is highly expressed in
many solid tumers, including via upregulation of Nrf2, the design of compounds activated by NQO1 and

MNQO1-targeted drug delivery have been active areas of ...

[ ] NQO1 alleviates renal fibrosis by inhibiting the TLR4/NF-kappaB and TGF-
2 beta/Smad signaling pathways in diabetic nephropathy.
cite QuD, Song 5, Chen N, Bian Y, Yuan C, Zhang W, Duan H, 5hi Y.
Cell Signal. 2023 Aug;108:110712. doi: 10.1016/].cellsig.2023.110712. Epub 2023 May 15.
PMID: 37196773
METHODS: In vivo, the kidneys of type 2 diabetes model db/db mice were infected with adenc-
associated virus vectors to induce NQO1 overexpression. In vitro, human renal tubular epithelial {(HK-2)

cells transfected with NQQ1 pcDNA3.1(+) were cultured under high-glucos ...

[ ] Fighting drug-resistant lung cancer by induction of NAD(P)H:quinone

b1 [P [ I S B Y o T e s B T ST R i M. S
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Search results Save Email Send to Display options %F

- Review > Redox Biol. 2021 May:41:101950. doi: 10.1016/j.redox.2021.101950. Epub 2021 Mar 20.

The diverse functionality of NQO1 and its roles in
redox control

FREE I
Full text PMC |

—p David Ross 1, David Siegel 2 ACTIONS

Affiliations + expand
PMID: 33774477 PMCIDzPMC8027776: DOI: 10.1016/).redox.2021.101950
[] Collections

Abstract }
« Permalink

In this review, we summarize the multiple functions of NQO1, its established roles in redox processes
and potential roles in redox control that are currently emerging. NQO1 has attracted interest due to

its rales in cell defense and marked inducibility during cellular stress. Exogenous substrates for NQO1 PAGE NAVIGATION
include many xenobiotic quinones. Since NQO1 is highly expressed in many solid tumors, including
via upregulation of Nrf2, the design of compounds activated by NQO1 and NQO1-targeted drug < Title & authors

delivery have been active areas of research. Endogenous substrates have also been proposed and of
relevance to redox stress are ubiquinone and vitamin E quinone, components of the plasma Abstract
membrane redox system. Established roles for NQO1 include a superoxide reductase activity, NAD™



http://www.ncbi.nlm.nih.gov/pubmed/

Fig. 1.

Stress —» - » NQO141#
AhR

microtubule
binding/tubulin

pyridine acetylation

nucleotide
sensing

generation of
NAD*

NQO1

protein -
Functions

stability PMRS

S
binding . metabolism

0 reductase

¢

. — = Detoxification

B Q conjugation/excretion
Bioreductive
Activation
[+ 80D
Stable H() with
Redox Active HQQ unique/enhanced
pharmacology

P-lapachone
streplonigrin
Generation of electrophilic
alkylating species
mitomycin C
RH-1
EQ9

benzoguinone
ansamycin Hsp
inhibitors

Openin a new tab
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Cite | ¥, Hao H, Jiang S.
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2) find 5 relevant literature
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5) find the H-index of your favorite FaF teacher
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NQOL1 is involved in the biotransformation process of many compounds.
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