Lecture 1

Introduction to bioinformatics
0 Basic definitions
0 Scope of the course
Internet bio-data resources
0 NCBI
0 EBI
0 ExPASy
0 Sanger Institute
0 KEGG
0 BRENDA

Definitions

According to National Institutes of Health (NIH):

o ,BIOINFORMATICS is:
research, development, or application of putational tools and
approaches for expanding the use of biological, medical, behavioral or
health data, including those to acquire, store, organize, analyze, or
visualize such data”

o ,COMPUTATIONAL BIOLOGY is:
the development and application of data-analytical and theoretical
methods, mathematical modeling and computational simulation techniques
to the study of biological, behavioral, and social systems”.

What does ,,data” mean in Bio-sciences?

Bioinformatics course

——
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Scope of the Bioinformatics course

PRACTICALS (30 hours)
MSc Natalia Kwiatos

LECTURES (15 hours)

Dr Katarzyna Kubiak
Tue 12:15-14:00

Mon -11:00
Wed 11:15-14:00

o ECTS 2 credits
0 Last lecture (25.Nov): TEST

0 START: 6th of October

o 6 individual exercises

Final mark =
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Bioinformatics and
Functional Genomi

Selzer - Marhofer - Rohwer

Applied
Bioinformatics

WILEY-BLACKWELL

- Textbooks in English (available at my office: room9, BiNoZ ground floor)

The course has no required textbook.

The lectures in this course correspond to a few chapters of Jonathan Pevsner Bioinformatics
and F ional ics, Wiley-Blackwell, 2009. Author's lectures and additional
! are there ilable on the publisher website (http://www.bioinfbook.org/)

The course website

http: / /biocinformatics.p.lodz.pl

0 Timetable with lectures/laboratoty topics
o0 Weekly updated downloads:
0 Whole lectures & printouts
o Useful links
o Now available: lectures from the last academic year
Passwords:
L1 INTRO; L2 DATA; L3 BLAST; L4 MULTI; L5 PROT; L6 GENE

All software used during this course is free available online

Common websites with access to data and tools

EMBL-EBI

2014-10-06



How To in to NCH

S NCBI  Resources

Publmed. PubMed - | ==
US National Library of Medicine
National Instiutes of Healtn Advanced Hel

PubMed PubMed CoMMONS

biomedical literature from MEDLINE, life science
Featured comment - Sep 29

Subtyping #schizophrenia? Group of
genetics researchers critique GWAS
analysis, via G Breen (@psychgenomics)
1.usa gov/1ru8Q6u

journals, and online books. Citations may include links
1o full-text content from PubMed Central and publisher
web sites.

Using PubMed PubMed Tools More Resources

PubMed Quick Start Guide PubMed Mohile MeSH Database
MEDLINE = Medical Literature, Analysis, and Retrieval System Online
the world biggest life sciences bibliographic database contains citations form over
5,600 worldwide biomedical journals
MEDLINE also covers life sciences vital to biomedical practitioners, researchers, and
educators, including aspects of biology, environmental science, marine biology,
plant and animal science as well as biophysics and chemistry. Increased
coverage of life sciences began in 2000.

MeSH as a tool for PubMed search
building

MeSH MeSH -l  scarch |

Limits  Advanced Help

Display Settings: ) Full Send to: (¥
'ubMed Search Builder

beta-Globins

Members of the beta-globin family. In humans, they are encoded in a gene cluster on CHROMOSOME 11. They includ
epsilon-globin, gamma-globin, delta-globin and beta-globin. There is also a pseudogene of beta (theta-beta) in the gent
cluster. Adult HEMOGLOBIN is comprised of two ALPHA-GLOBIN chains and two beta-globin chains.

Year introduced: 2009

Add to search builder | AND ~

PubMed search builder option:
Subheadings:

] administration and dosage £ chemistry ©immunology
7 agonists 1 classification T isolation and purification Related information =
[ analysis © cytology [ metabolism PubMed
H anatomy and histology J‘deﬁclenq’ ] pharmacology PubMed - Major Topic
antagonists and inhibitors drug effects physiology
7 biosynthesis 1 etiology  therapeutic use Cinical Queries
[ chemical synthesis 1 genetics I ultrastructure NLM MeSH Browser

PubChem Substance
= Restrict to MeSH Major Topic

[ Do not include MeSH terms found below this term in the MeSH hierarchy.

PubMed list of results
[

P, 20V
ublfed qo PubMed - |Fire AND Mello [AUTHOR] | \
5 National Library of Wedicine =
ational nstiutes of Health _RSS Savesearch Advanced Help
how additional filters 20 per page, Sorted by Recently Added Filters: Manage Filters
frricie tpes Sendto: & Doy feature =
Review
More: Try the new Display Settings option
Results: 12 Link b -
rext ink to abstract Sort by Relevance
pvailability [T Protection from feed-forward amplification in an amplified RNAi
prostract 1. mechanism.
Free full text .
et Pak J, Maniar JM, Mello CC, Fire A Titles with your search -
Cell. 2012 Nov 9;151(4):685-99. doi: 10.1016/j.cell. 2012100 terms
Fublication PMID: 23141544 [PubMed - indexed for MEDLINE] [RNAI, Fire (see text) Mello]
pates Related citations ‘anpakushitsu Kakusan Koso. 2006]
F vears
0 years [J  Ergonomic risks on the activities of firefighters from Rio de See more
ustom range 2. Janeiro
bspecies Vitari FC, _Franc\ﬁco_ HS, Mellt.: MG. 4 free full-text articles in -
biner Anmals Work. 2012:41 Suppl 1:5810-2. doi: 10.3233/WOR-2012-0950-5810. PubMed Central
PMID: 22317605 [PubMed - in process] Protection from feed-forward
lear al felalea clatons amplification in an ampl [Cell. 2012]

A citation browser with text meanning functions

. Europe PubMed a |
Central

Europe PubMed Central (Europe PMC) offers free =~ © Resntaany £ cipooars

access to biomedical literature resources including: n About
* PubMed abstracts (about 22 million Overview
« Europe PMC full text articles (about 2.2 million, of which over 400,000 are Open Access
+ Patent abstracts (over 4 million European, US, and International PubMed + patent &
+ National Health Service (NHS) clinical guidelines . .
« Agricola records (500,000) agriculture literature
+ Supplemented with Chinese Biological Abstracts andthe Citeseer database. Contadiis

Europe PMC is based on PubMed Central (PMC), developed atthe NCBI in the USA and is part of a network of PMC
International (PMCI) repositories that also includes PMC Canada. Itis supported by 19 funders of biomedical
research, including charities and government organisations in the UK, Austria, and ltaly, led by the Wellcome Trust

Europe PHC is developed b
NaCTel), and the British Li

¥ the European Bioinformatics Institute, The University of Manchester (Mimas and
brary

Reasons to use Europe PMC as your primary biomedical information resource:

* Itis free, comprehensive, fast and reliable.

All ofthe abstracts and articles can be accessed through one search box.

+ You can sortthe search results by publication date, relevance, or the number of times an article has been
cited

Links to public databases such as UniProt, Protein Data Bank (PDBe), and the Eurepean Nucleotide Archive
(ENA) are provided.
Through textmining technologies, you can highlight and browse keywords such as gene names, organisms
and diseases

Search 40,000 biomedical research grants awarded to the 18,000 Pls supported by the Eurape PMC

funders.
+ Roadtest newtools based on Eurape PMC content in Europe PMC 1abs.
JoElope PUC olie Ple sugpoded buthe Fyrgpe PUC finders can link gragis fo puolication
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. Europe PubMed
Central

sitamin biosynthesis

Results H B @ Recent Activity E ci

Results: Al citations (3191) | Fu

12345678910

Results 1-25¢
Senescence marker protein 30 deficiency increases Parkinson's pathology by impairing

astrocyte activation.
(PMID:23122412) Popular content sets @

KimHS, Son TG, Park HR, Lee Y, Jung Y, Ishigami A, Lee J
Neurobial Aging [2013, 34(4)1177-1183] Reviews (451)

Cited: 0 times Biological Patents (75}
Ran. Controlled Trials (101
Vitamin C-related nutrieni-nutrient and nutrient-gene interactions that modify folate o

status All Clinical Trials (15)
(PMID:22527288)

Lucock M, Yates Z, Boyd L, Naylor C, Choi JH, Ng X, Skinner
Veysey M

Eur J Nutr [2013, 52(2):569-582]

Cited: 0 times

ai R, Kha J, Tang §, Roach P,

PanG, a New Ketopantoate Reductase Involved in Paniothenate Synthesis. Title is a link to the abstract

(PMID:23243308) and text meaning options
Willer €N, Lowullo ED, Kijek TH, Fuller JR, Brunton JC, Steele SP, Taft-Benz SA, Richardson AR
Kawula TH

J Bacteriol [2013, 195(5).965-976]
Cited: 0times

« AboutEspacenet Other EPO online services Patent w Espacenet

I - DT e I N

e Bibliographic data: US2011160137 (A1) — 2011-06-30
Bibliographic data

W Inmy patents st A

+ Reportdata error & Prir

Description
Claims. COMPOSITION CONTAINING COLLAGEN PEPTIDE FOR IMPROVING SKIN CARE
Nosaics

Original document

Page bookmark US2011180137 (A1) - COMPOSITION CONTAINING COLLAGEN PEPTIDE FOR IMPROVING SKIN CARE
Cited documents.
KIM JEONG KEE [KRI; LEE JI HAE [KRJ; YANG M| SUK [KRJ; LEE JI EUN [KRJ; KIM WAN GI [KR] =
Citing documents.
NPADOC legal status Applicant(s): AUOREPACFIC CORP IKR] =
INPADOL patent famiy L ABTKSIEE; A61Q19/08

- cooperative: AG1KBI365; AG1KE64; AG1KSI6E; AB1KBIET6; AG1KB/735; A61Q19/00; AG1Q19/08

uick nelp Application number: US200913080825 20090827

b vihat does A1, 42 A3 and B

£ i 0080
siand for afier 2 European Priority 20080627

ublication number? Also published as:  [3 KR20100025500 (A} (3 /02010024608 (A2) 3 102010024608 (A3} [3 JP2012501220 (A)
|» What happens if | click on “In my B CN102131482 (4]

patents s£7

b 1nat happens it | cick on the
“Register button?

b lihy are some sidebar ontions

deactivated for certain
documents? Transiate this textinto (5]
I How can | bookmark this pade?

b Jihy does a st of documents
with the heading “Also published
55 sometimes appear. and what
are hese documents?

b 1hy do | sometimes find the.
abstract of a corresponding.
document?

b Yinat happens i | cick on the reg
“patent translate” button?

[=]patenttransiate EEEEEEEENESS

The present AVEMTOT ™ Tor improving the beauty ofthe skin, which exhibits the effects of reducing skin wrinki
and inhibiting vrinkle formation. The compesition contains a collagen peplide and at least one selected from the group consisting of elastin
protein, hyaluronic acid and viamin C. Particularly, the composition contains the colagen pepiide, the elastin protein, hyaluronic acid and
vitamin C at the optimum ratio, and when is taken into the human body, it has o Side effect, maximizes the biosynthesis of collagen in the
skin dermal layer, shows excellent in vive retention rate, and exhibis the effects of nhibiting skin wrinkie formation, maintaining or imerovin)
skin elasticity and moisturizing the skin. Thus, the CompOSfion will be useful 35 3 heakh functional food for improving the beauty of the skin
and preventing skin aging

5l PanG, a New Ketopantoate Reductase Involved in Pantothenate Synthesis ® Recent actvty [ ciipboara
(PMID:23243308)
9 Backto Results

Abstract || Citstions @ || BioEntities @ || Related Articles @

Formats Link to publisher
Abstract website, access
depends on

domane you use

Miller CN, Lovullo ED, Kiiek TH, Fuller JR, Brunton IC, Steele 5P, Tafi-Benz SA, Richardsen AR, Kawula TH

Department of Microbiology and Immunclogy, Schoel of Medicine, University of North Carolina, Chapel Hil, North
Carolina, USA.

Journal of Bacteriology [2013, 185

Active if avaiable

Type: Journal Arficle

DOI: 10.1128/8.01740-12 @ Export ditatioh (RIS) @
o Email citation

Abstract Highlight Terms @

Gene Ontalogy(2) [ Diseases(r) Chemicals(t)

Genes/Proteins(z) (7] Spesiesiis)
Pantothenate, commonly referred to as vitamin B(5), is an essential malecule in the metabolism o
Ihing organisms and forms the core of coenzyme A. Unlike RUMANS, some bacteria and plants are
capable of de novo biosynthesis of pantothenate, making this pathway a potential target for drug
development Franeisella tularensis subsp. tularensis Schu S4 s a zoonotic bacterial pathogen
thatis able to synthesize pantothenate butis lacking the known ketopantoate reductase (KPR)
genes, panE and ivC, found in the canonical Escherichia coli pathway. Described herein is a gene
encoding a novel KPR, for which we propose the name panG (FTT1388), which is canserved in all

text meaning options — after

sequenced Francisella species and is the sole KPR in Schu S4. Homologs of this KPR are checking the box
presentin other bacleria such as faecalis, Coxdella bumnetii, and . .
Clostridium diffiile. Both the homologous gene fram E. faecalis V583 (EF1861) and E. coli panE appropriate category is

functionally complemented Francisella novicida lacking any KPR. Furthermore, panG from F. highlighted in diff +
Rovicida can complement an E. coli KPR double mutant. A Schu S4 ApanG strain is a pantothenate ighlighted In ditteren
auxotroph and was genetically and chemically complemented with panG in frans or with the colour

addition of pantolaclone. There was no virulence defect in the Schu S4 ApanG strain compared to
the wild type in a Mouse model of pneumonic tularemia. In summary, we characterized the
pantothenate pathway in Francisella novicida and F. tularensis and identified an unknown and
previously uncharacterized KPR that can convert 2-dehydropantoate to pantoate, PanG.

Read Article at asm.org (Subscription required) 7

esp@cenet jest dostepny w wersji polskojezycznej

e [ ssensn  IEEECTICTITRN Deutscn Engish Francais
Fetent Oice [Everseorcnem ] [CSean ] #boutus | Contact
Office eurapéen 0] search current area only - Advanced search Service & support
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Home | Searching forpatents = Applying forapatent Law & practice  News & issues Learning & events
[ Free onine services [ )

Home - Searching forpatents — Free onine services - Espace
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Release notes & known
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~patent search

Seealso
> Batent nformatin News.

Patent search
About searching In Espacenst
Espacenet offers free access to more than 70 million patent documents worldwide, containing

Fair use charter information aboutinventions and technical developments from 1835 to today.
Fpean AT Ea
Third-party obsenvations Direct access.
Access E: t at the EPO

» A ——
s
=
IPscore Access Espacenet at the European Commission

English and French
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Biotechnology = subclass C12
|

ORGANIC CHEMISTRY (such compounds as the oxides, sulfides. or oxysulfides of carbon, cor B
cyanogen, phosgene, hydrocyanic acid or salts thereof C01 ; products obtained from layered
base-exchange silicates by ion- exchange with organic compounas such as ammonium,

or sulfonium or by of organic cmaaa/u

C08 : dyes C09 products C12

enzyme-using processes to synthesise a desired chemical compound or composition or o separate
optical isomers from a racemic mixture C12P : production of organic compounds by electrolysis or
electrophoresis C2583/00 , C2587/00)
ORGANIC MACROMOLECULAR COMPOUNDS; THEIR PREPARATION OR CHEMICAL cog [
WORKING-UP; COMPOSITIONS BASED THEREON (manufacture or treatment of artificial
threads, fibres, bristles or ribbons D01) [C9410]

DYES; PAINTS; POLISHES; NATURAL RESINS; ADHESIVES; MISCELLANEOUS cos O
COMPOSITIONS; MISCELLANEOUS APPLICATIONS OF MATERIALS

PETROLEUM, GAS OR COKE INDUSTRIES; TECHNICAL GASES CONTAINING CARBON cro O
MONOXIDE; FUELS; LUBRICANTS; PEAT

ANIMAL AND VEGETABLE OILS, FATS, FATTY SUBSTANCES AND WAXES; FATTY ACIDS o o
THEREFROM; DETERGENTS; CANDLES (sdible oil or fat compositions A23)

BIOCHEMISTRY; BEER; SPIRITS; WINE; VINEGAR; MICROBIOLOGY; ENZYMOLOGY; c12 [0
MUTATION OR GENETIC ENGINEERING

SUGAR OR STARCH INDUSTRY (polysaccharides, e.g. starch, derivatives thereof COSE ; malt ci3 0
c120)

SKINS; HIDES; PELTS; LEATHER cua
METALLURGY OF [RON cn O
METALLURGY (of iron C21): FERROUS OR NON FERROUS ALLO‘(S TREATMENT OF ALLOYS 20
OR NON-FERROUS METALS of metals by

COATING METALLIC MATERIAL: COATING I MATERIAL WITH METALLIC MATERIAL (by O

metallising textiles DOBM11/83 ; decorating textiles by locally metallising DO6Q1/04), CHEMICAL
SURFACE TREATMENT, DIFFUSION TREATMENT OF METALLIC MATERIAL, COATING BY
VAGUUM EVAPORATION, BY SPUTTERING, BY ION IMPLANTATION OR BY CHEMICAL
VAPOUR DEPOSITION, IN GENERAL (for specific applications, see the relevant places. e.g. for
manufacturing resistors HO1C17/06); INHIBITING CORROSION OF METALLIC MATER

INCRUSTATION IN GENERAL (reating metal surfaces or coating of metals by slectroy GUUBCLASSES — numbers
slectrophoresis C26D , C25F)

UniProt is the most comprehensive, centralized protein sequence catalog, it
consists of 3 databases:

o Swiss-Prot best-annotated protein database at Swiss Institute of
Bioinformatics

o The Translated EMBL (TrEMBL) Nucleotide Sequence Database Library
provides automated annotations of proteins not in Swiss-Prot

o PIR (Protein Information Resource) Protein Sequence Database curated by
experts from Georgetown University

EMBL-EBI

ExPASy: proteomic server — bioinformatics resource

ﬁ@@-‘g %“ g{iﬁgﬁ\a%g/%sou ce
ey smabases ]| E

Home About Contact

Visual Guidance [EXPASY is the SIB Bioinformatics Resource Portal which provides access to scientific databases Popular resources.
e ana software tools (ie. resources) in different areas of fife sciences including proteomics
lgenomics, phylogeny. systems biology, population genetics, transcriptomics etc. (see Categories in 4 UniProtkB
proteomics the left menu). On this portal you find resources from many different SIB groups as well as external & SWISS-MODEL
genormics institutions STRING
structural ioinformatcs . PROSITE
systems biology Featuring today
phitogeny/evolution 7
as s Latest News 5]
population genetics W
Predictnteracton specificy in bacterial .ae i
wanscriptomics signaling (wo-companent systems e = MetalletX is available - 20150
(details] ] A new Systems Biology website called
i
Oldphyalce MetalletX has been added
imaging
= . EasyProt s available - 20
A new mass spectrometry tool called
arug design

EasyProt has been added

+ Features and updates
+ Newto EXPASY
+ Experienced EXPASY Users: what is different

Downloads - Contact - Documentatior

Search Blast Align Retrieve D Mapping
Search in Query
Protein Knowledgebase (UniProE) » |

Advanced Search »

WELCOME
TRY THE NEW UNIPROT WEBSITE

UniProt BETA

The mission of UniProt is to provde the scientific community with a
comprehensive, high-quality and freely accessible resource of protein sequence
and functional information

A few days to go...

rovide

3]

Protein knowledgebase, consists of two sections NEWS

rg.mgsv:v:wrm. which is manually annotated and UniProt release 2014 08 - Sep 3, 2014
Ubiquitin caught at its own game | New human variant types

¥ TEMBL, which is automatically annatated and is available on the FTP ite

not reviewed.

Includes complete and reference proteome sets. » Statistics for UniProtkB:

Swiss-Prot - TIEMBL
Sequence clusters, used to speed up sequence similarity » Forthcoming changes
searches

» News archives

UniParc Sequence archive, used to keep track of sequences and M Follow @uniprat| 1,095 folowers
their identifiers.

Supporting data | Literature citations, taxonomy, keywords, subcellular SITE TOUR
locations, cross-referenced databases and more
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http:// www.sanger.ac.uk

7 PR @Bnner.a(.uk H- for a
anger

~ et

Home

Research [EECHTTRNIEY Work & study  About us

Mouse Zebrafish Data Software Databases Technologies Talks & training

Scientific resources

As part of its own research or as part of collaborative projects, the Wellcome Trust Sanger Institute produces raw data such as
DA sequences, develops databases such as Ensembl, and generates biological resources such as embryonic stem cells.

These are available from these pages with the minimum of conditions. You can find out how to access our technologies: most often this is through
collaboration. You can also access a catalogue of our research papers and other science publications.
Quick access to resources in the following areas:

Cancer genome proect

Mouse resources

Zebrafish resources

Xenopus tropicalis resources

Related Links

RN Collections of analysed data, such as Projects
the Ensembl ganome browser and the Academic Facult
DECIPHER database of chromosome
rearrangements

Tnstitute software programs developed

ABGCT for genome analysis, such as Artemis
for bacterial genomes, as well as DNA
Work and study

TECOA . quence production and file formats diork and s1ud
s The Genome Campus

What we do

more >

N . The Well Trusti
Data download Services & tachnologies = ielicome Trus

Example of model organism webpage

enetl
— —

rkers | Genetic Maps
™
WormBase Release WS198

Sanger WormBase Mirror . Master is

I at www.wormbase.org

Find: | Any Gene = Search

[] Exact match (] Results as XML [ Literature Search

Wormbase Suggest

‘Web Site Directory News and Notes

Release Notes New/Changed Genes, relsase notes + October 25, 2008: New release of WormBase: WS195
WormBase has been updated to the WS195 release of the database.
General Searches WormBase Class Browssr, Wormbase © October 08, 2008: Martin Chalfie wins Nobel Prize for GFP in C. elegans
Query Language Search, AQL Search WMartin Chalfie (with Osamu Shimomura and Roger Y. Tsien) has won the 2008
Nobel Prize in Chemistry for pioneering the use of GFP in C. elegans. This is the
Sequences C. elegans Genome, C. briggsae Genome, third Nobs! Prize awarded for research on C. elegans in the last six years
Gene, Blast / Blat, e-PCR, Gene Ontology, Synteny Viewer, + September 26, 2008: Award-winning C. elegans biologists.
CisElements (CisOrtho), Victor Ambros and Gary Ruvkun (with David Baulcombe) have won the Albert
Lasker Basic Medical Research Award for wark on small regulatory RNAS, while
Cells and Gene Expression Cll and Pedigres, Neurons, Susan Mango has won a MacArthur Fellowship for work on the genomics of
Expression Pattern, Expression profile organogenesis
© September 23, 2008: New release of WormBase: W5194
Genetics, Strains, and Phenotypes Genstic interval, WormBase has been updated to the WS194 release of the database
Rearrangements, Clone, Allele, SNPs, Markers, and Strains. + 0ld News.

Strain Report, Phenotypes. RNAI

Model organisms

o BACTERIA: Escherichia coli K-12
4.6 Mb genome sequenced in 1997

0 YEAST: Saccharomyces cerevisiae (12.5 Mb)
First Eukaryotic genome sequenced (in1996)

o PLANT: Arabidopsis thaliana (125 Mb)
First plant (second Eukaryotic) genome sequenced in 2000

o FRUITFLY: Drosophila melanogaster (137 Mb)
model for genetics; sequencing finished in 2000

o NEMATODE: Caenorhabditis elegans (100.2 Mb)
transparent body

o FISH: Danio rerio (1.8Gb !)

0 MAMMAL: Mus musculus sequenced in 2002 (3 Gb)

humans

first multicellular animal sequenced (in 1998), exacly 595 somatic cells,

short generation time, large amount of progeny, well annotated genes

Rodents diverged from primetes ~80MYA and share most genes with

Mouse resources

This resource page gives one-stop access to the Sanger Institute's DNA, genetic and
i ‘or mouse researchers.

The Sanger Institute plays a lead role in mouse genomes, g variants,
generating and characterising mouse mutants and is dedicated to making these resources freely
available to researchers.

Access by resource programme - Our mouse resources callected by their programme, such as
gene trapping.

Access by resource type - Our mouse resources collected by type of material, such as genomes,
vectors, mutant ES cells, and mice.

Mouse research laborateries - Six of the Institute's research teams focus on the mouse as a model
for human disease.

Mouse resource portal
Unified access to major mouse resources from the Institute or its collaborators, including BACs,
gene targeting vectors, targeted embryonic stem (ES) cells, mutant mouse lines, and phenotypic
ata.
amore. b,

Access by resource programme

High throughput gene targeting - A high-throughout gene targeting pipeline to generate conditional
targeted mutations in C57BL/6 ES cells.

Sanger Institute Gene Trap Resource (SIGTR) - More than 10,000 characterised lacZ-tagged insertional
mutations in 129 ES cells.

Mutagenic Insertion and Chromoseme Enginesring Resource (MICER) - A genome-wide collection of
targeting vectors for chromosome engineering and gene-targeting.

Email contacts for more information about mouse resources.

Access by resource type
Mouse lines and phenotype data

Mouse cell lines and phenotype data are available from our Mouse resource portal.
Request @ mouse strains from the Sanger Institute Mouse Genetics Programme

Related Links
Brojects

/Academic Faculty
Zebrafish resources
Cancer genome project
The Genome Campus
What we do
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GG

KEGG: Kyoto Encyclopedia of Genes and Genomes

Rmieaze roizs
Cumectsistates A grend challenge in the post-gemomic era is & complete computer
cépresentstion of the cell, the orpanism, the ecosystem, snd the
KEGG Identifiers biosphere, whith will enshle eomputstionsl predickion f higher-level
Pathway maps complexity of cellular processes end organism behaviors fram genomic
o Kyoto Brie bemmhes  and staticulir (aRormston, Tawrds His Sad wé hive ban dérsiging &
bicinformetics resource named KEGG es part of the research projects of
Encyclopedia KEGE XML the Kanehisa Laborstories in the Bisinfarmstics Center of Kyata University
s and the Human Gename Cener of the University of Takyo.
of Genes and _———_
¥ Main entry point to the KEGG web service
Genomes KegTaels KEGGZ KEGG Tatle of Contents Update nztes  Haip

¥ Data-aciented entry paints
. —9 NEGG PATHWAY  Paitviay wisps s puliuiay madidis: Pativady rass
KEGGBRITE  Furctionsl rarerine and artulugies Erte Faverchies

R KEGG DISEASE  fuman Girzeses 5
Frmgtack $ KEGG DRUG Drugs AT

0 Extremely

KEGG ORTHOLOGY KO szyst=m an holog annctation KO systzm
Usefu' for KEGG GEMES Genes snd proteins.
H KEGG GENOME Geromes  KEGS or
methabolic KEGG COMPOUMD Chemicsl sempourds  Compound classifization
thhWG 5 — KEGG GLYCAN =
Y KEGS REACTION  Resctins
focused © Orgenism-specific entry paints

searches KEGG Organisms  Seiezt [ Orpanizm [ tmmempie) res

& Anslysis toots
KEGG Mapper a1 KEGG PATHWRY ard BRITE mapping tools

KEGG Atlss Navigstiar toel o mxpiore KEGE glotal maps
KAAS KEGG 5 annststion s=rver
BLAST/FASTA  Sequmrcs similarty szarh

SMcOMP Chemicsl structure similasty s=arch

PethPred Siodegradiation/bicsyrthesis patiwmsy pretiction

(& BRENDA home

BRENDA at the Institute of Biochemistry and Bioinformatics
at the Technical University of Braunschweig, Germany

U brenda-enzymes.org/indecphp | |@- obraz AlerEd + A8 =

— % BRENDA™||

The Comprehensive Enzyme Information System

] login @ history [ all enzymes

Welcome to the new BRENDA website!!

Enzymatic data are extracted from primary literature and critically evaluated by
qualified scientists.

[ addsearchfield | [ delete search field | [ stansearch |

EP Classic view % Substructure Search m Sequence Search i Functional Enzyme Parameters
7] Fulltext Search \jﬁf TaxTree Explorer & Genome Explorer ED EnzymeDetector
p Advanced Search @ EC Explorer ﬂ Ontology Explorer BKM Biochemical Reactions

Use of this online version of BREHDA is free for academic research only. Gommercial use of download access requires a icense. See ferms of use

Release 20142 uly 2014)
& BRENDA Information Help Contribute Download BRENDA Contactand BRENDA 0n
home Professional Impressum Facebook

Green boxes = enzymes active in selected organism
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Take-home messages

0 Bioinformatics help scientists to understand their laboratory results
and to keep their research up to date

o Biological data is collected in databases, most of them are freely
available online

0 Data in bioinformatics may be: scientific publications, sequences &
structures of macromolecules, organism — focused information,
metabolic pathways etc...

o There are bioinformatics websites enabling the access to all these
kinds of information (such as NCBI, EBl and ExPASy)
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