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Metagenomika
Badanie metylacji DNA



Sekwencjonowanie transkryptomow
RNA-Seq

v Kodujacy mRNA
v Niekodujacy RNA = miRNA, mate RNA, dtugie niekodujagce RNA
v’ Caty transkryptom

Design RNA Prepare :
Experiment -’ Preparation -) Libraries -) Sl -) Dl
Set up the T Convert the RNA  Sequence cDNAs Analyze the

experiment to - punty to cDNA; add using a resulting
input RNA. 5 :
address your sequencing sequencing short-read
questions. adapters. platform. sequences.

http://allseq.com/
http://rnaseq.uoregon.edu



Jakich danych potrzebujemy?

v Sekwencje genomowe

v’ Sekwencje transkryptomow
v’ Adnotacje

v’ Odczyty z sekwencjonowania RNA-seq



Adnotacje genomow

W przypadku genomow, ktdre nie sg w petni zsekwencjonowane lub ztozone
(ang. assembled), dysponujemy sekwencjami kontigdw (ang. contigs)

i skafoldéw (ang. scaffolds).

 Dodatkowo, w przypadku dobrze zaadnotowanych genomoéw (np. cztowiek,
mysz) do chromosomoéw dodawane s3 tatki (ang. patches), zawierajgce

sekwencje, ktorych nie wtgczono do chromosomow.

* Niekiedy dysponujemy nie tylko genomem referencyjnym ale réwniez

alternatywnymi ztozeniami genomoéw (inne grupy badawcze, konsorcja).



ASSEMBLING = SKtADANIE

Sktadanie genomu - genome assembly

CHROMOSOME
1
SCAFFOLDS
1
CONTIGS F— —
&
I
READS - = = =T — =
|

http://www.ddbj.nig.ac.jp/sub/assembly-e.html

PRZYDATNE DEFINICJE: https://www.ncbi.nlm.nih.gov/grc/help/definitions



https://www.ncbi.nlm.nih.gov/grc/help/definitions

Wybrane formaty danych

1. FASTA - sekwencje

2. FASTQ = odczyty NGS

3. BAM, SAM - zmapowania NGS
4. BED - koordynaty

5. GTF, GFF3 - adnotacje

6. Plik tekstowy tabularny (TSV)—=> np. wyniki dziatania
programu BLAST, wyniki analiz ekspresji

7. PSL = wynik dziatania programu BLAT



Wybrane formaty danych
FASTA

Plik FASTA sktada sie z nagtdwka (zaczyna sie od znaku '>') po
ktorym nastepuje sekwencja. Moze zawiera¢ wiele sekwencji
(MULTIFASTA). Rozszerzenie .fasta albo .fa

>gi|453055269|gb|KC207570.1| Homo sapiens transient receptor potential cation channel

subfamily C member 3 variant ¢ (TRPC3) mRNA
GGATATAGAAATGGGAATGGGTAACTCAAAGTCCAGGCAGATAATGAAAAGACTTATAAAGCGGTATGTTTTGAAAGCACAAGTAGACAA
AGAAAATGATGAAGTTAATGAAGGTGAATTAAAAGAAATCAAGCAAGATATCTCCAGCCTTCGTTATGAACTTTTGGAAGACAAGAGCCAA
GCAACTGAGGAATTAGCCATTCTAATTCATAAACTTAGTGAGAAACTGAATCCCAG

>XP_007907608.1 PREDICTED: keratin, type | cytoskeletal 19-like [Callorhinchus milii]
MSRSVYSANIGGSVIVSSNQRRSFASTSSSLFGSGAPSRRAISVYNIGANRGKRISSAGGSWNASYASLG
GDAGILCNDEKQTMQNLNARLSSYMEKVRSLEKSNRQLEFQIHEFYEKKAPVSTKDLTVYEGNISDCHLQ
IYAISLHNAKLMLQIDNARLAADDFRIKYESELAIRKGVEADIQGLRKVMDELSLTKRGLESQVTALKED
LVYLHRSHKEELLSLRTGMGGSVTVDLDSTPATDLNKILSNLRIEYETIAEKNRKDVEAWYLEKCHTLNQ




Wybrane formaty danych
FASTA

Kod IJUPAC IUPAC nucleotide code |Base
A Adenine

C Cytosine

Q

Guanine

=
)
H
S

Thymine (or Uracil)
AorG
CorT
GorC
AorT
GorT
AorC
CorGorT
AorGorT
AorCorT
AorCorG

any base

AR EEHEREE R

http://davinci.mimuw.edu.pl/biologia/enzymy-restrykcyjne



http://davinci.mimuw.edu.pl/biologia/enzymy-restrykcyjne

Wybrane formaty danych
BED

Plik z rozszerzeniem .bed zawiera koordynaty czyli informacje o
lokalizacji jakiegos rejonu (genu, egzonu, intronu) w genomie.
Wymagane pola to chromosom, start i koniec rejonu.

Moze zawiera¢ wiecej kolumn.

chr’
chr’
chr’
chr?
chr?
chr?

/

12774774697
1274775864
127477031
127478198
127479365
127480532

Chromosom START

https://genome.ucsc.edu/FAQ/FAQformat#formatl

12774775864
127477031
127478198
1274779365
127480532
123481699

END


https://genome.ucsc.edu/FAQ/FAQformat

Wybrane formaty danych
GTF, GFF3

Pliki z rozszerzeniem .gtf .gff3 zawierajg informacje o elementach w
genomie i ich adnotacjach. Danemu elementowi przypisana jest
jedna linia w pliku sktadajgca sie z dziewieciu kolumn.

GTF - General Transfer Format

#!'genome-build GRCh38.p7
#'genome-version GRCh38

#'genome-date 2013-12
#!'genome-build-accession NCBI:GCA_0800814085.22

#!genebuild-last—updated 2016-86

(AR

2

havana
havana
havana
havana
havana
havana
havana
havana
havana
havana
havana
havana

P RPRRPRRRRR SR

https://genome.ucsc.edu/FAQ/FAQform

3

4 5678 9

gene_id "ENSG@O@BB223972"; gene_version "5"; gene_name "DDX11L1"; gene_source "havana"; gene_biotype "transcribed_u
gene_id "ENSG@@DOB223972"; gene_version "5"; transcript_id "ENST@@808456328"; transcript_version "2"; gene_name
gene_id "ENSGO@0©0B223972"; gene_version "5"; transcript_id "ENST@@000456328"; transcript_wersion "2"; exon_number "
gene_id "ENSGO@©0B223972"; gene_version "5"; transcript_id "ENST@@Q00456328"; transcript_wersion "2"; exon_number "
gene_id "ENSG@@@BB223972"; gene_version "5"; transcript_id "ENST@@080456328"; transcript_wersion "2"; exon_number "
gene_id "ENSG@80BB223972"; gene_version "5"; transcript_id "ENST@@8@88450385"; transcript_version "2"; gene_name

gene 11869 14409 +
transcript 11869 14489 .
exon 11869 12227 +
exon 12613 12721 +
exon 13221 144989 +
transcript 12818 1367@ .
exon 12010 12057 + gene_id
exon 12179 12227 + gene_id
exon 12613 12697 + gene_id
exon 12975 130852 + gene_id
exon 13221 13374 + gene_id
exon 13453 13670 . + . gene id
at#tformatl

"ENSGR0800223972";
"ENSGO0000223972";
"ENSGO0Qe0223972";
"ENSGR0800223972";
"ENSGR0800223972";
"ENSGR0800223972";

gene_version
gene_version
gene_version
gene_version
gene_version
gene version

II5II;
II5II;
II5II;
II5II;
II5II;
ngn,

transcript_id
transcript_id
transcript_id
transcript_id
transcript_id
transcript id

"ENST@OGe00450305" ;
"ENST@@e00450305";
"ENST@@e00450305";
"ENST@@eae450305" ;
"ENST@@eae450305" ;
"ENST@OGe00450305" ;

transcript_wersion
transcript_wersion
transcript_wersion
transcript_version
transcript_version
transcript wversion

"2": exon_number
"2": exon_number
"2": exon_number
"2"; exon_number
"2"; exon_number
"2"; exon number



1 2 3

havana
havana
havana
havana
havana
havana
havana
havana
havana
havana
havana
havana

HRRERERRRERRR e

GTF - General Transfer Format

4 5678 9

gene 11869 14409
transcript 11869

exon 11869 12227
exon 12613 12721
exon 13221 144089
transcript 12018

exon 12810 12857
exon 12179 12227
exon 12613 12697
exon 12975 13852
exon 13221 13374
exon 13453 13670

14409

13670

+

+ 4 4+ -

+ 4+ 4+ o+

. gene_id "ENSGO@OB8223272"; gene_version "5"; gene_name "DDX11L1"; gene_source "havana"; gene_biotype "transcribed_u
+ . gene_id "ENSGO@@@B223972"; gene_version "5"; transcript_id "ENSTO®B8B456328"; transcript_version "2"; gene_name
gene_id "ENSGOOOB@223372"; gene_version "5"; transcript_id "ENST@@@@0456328"; transcript_wversion "2"; exon_number "
gene_id "ENSG@@OB@223972"; gene_version "5"; transcript_id "ENST@@@@0456328"; transcript_wversion "2"; exon_number "
. gene_id "ENSGO0O@@223972"; gene_version "5"; transcript_id "ENST@@@@0456328"; transcript_version "2"; exon_number "
+ . gene_id "ENSGOB@@B223972"; gene_version "5"; transcript_id "ENSTO®@084503085"; transcript_version "2"; gene_name

gene_id
gene_id
gene_id
gene_id
gene_id
aene id

"ENSGR@0ee223972";
"ENSGR@0ee223972";
"ENSGR@eee223972";
"ENSGR@eee223972";
"ENSGR@eee223972";
"ENSGReeee223972";

gene_version
gene_version
gene_version
gene_version
gene_version
gene version

"Ss": transcript_id
"§"; transcript_id
"§"; transcript_id
"§"; transcript_id
"§"; transcript_id
"§"; transcript id

"ENST@eren450305";
"ENST@eren450305";
"ENST@eeen450305";
"ENST@epen450305";
"ENST@epen450305";
"ENST@@een450305" ;

transcript_version
transcript_version
transcript_version
transcript_version
transcript_version
transcript version

"2": exon_number
"2": exon_number
"2": exon_number
"2": exon_number
"2": exon_number
"2"; exon number

1. seqname - name of the chromosome or scaffold; chromosome names can be given with or without the
‘chr' prefix (the convention in Ensembl is to omit the 'chr' prefix).

2. source - name of the program that generated this feature, the data source (database or project name) or
gene status

3. feature - feature type name, e.g. Gene, Variation, Similarity

4. start - start position of the feature, with sequence numbering starting at 1.

5. end - end position of the feature, with sequence numbering starting at 1.
6. score - a floating point value.
7. strand - defined as + (forward) or - (reverse).

8. frame - one of '0', '1' or '2'. '0' indicates that the first base of the feature is the first base of a codon, '1’
that the second base is the first base of a codon, and so on..

9. attribute - a semicolon-separated list of tag-value pairs, providing additional information about each

feature.

ftp://ftp.ensemblgenomes.org/pub/release-29/bacteria//gtf/bacteria_20_collection/escherichia_coli_pa4/README
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GFF3 - General Feature Format

2 3 4 5 6 789

ensembl_havana LincRNA_gene 89295 133723 . - . ID=gene:ENSGE0ORO238009;Name=RP11-34P13.7;biotype=1lincRNA;gene_1d=ENSGBROBB238B0A9; havana_gene=0TTt
havana 1lincRNA 89295 120932 ID=transcript:ENSTOR@00466430; Parent=gene: ENSGODOB023800@9 ;Name=RP11-34P13.7-0@1;biotype=1incRNA; havana_transcript=
havana exon 89295 91629 Parent=transcript:ENSTO0000466438;Name=ENSEA@001846804;constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 92091 92240 Parent=transcript:ENSTO0@00466438;Name=ENSEA@D01944529; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 11270@ 112804 Parent=transcript:ENSTOBO@0466438;Name=ENSEA@PB1957285; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 128775 120932 Parent=transcript:ENSTOB@00466438;Name=ENSEB@BO1686755; constitutive=0@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana 1lincRNA 92230 129217 ID=transcript:ENSTO@@00477748;Parent=gene: ENSGODOB0238009 ;Name=RP11-34P13.7-0083;biotype=1incRNA; havana_transcript=
havana exon 92230 92240 Parent=transcript:ENSTO0@0047774@;Name=ENSE®BOB1896976; constitutive=0;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 11270@ 112804 Parent=transcript:ENSTOB@@0477748;Name=ENSEG@P01957285; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 120721 120932 Parent=transcript:ENSTOB@0047774@;Name=ENSE@G@R@1171005;constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 129@55 129217 Parent=transcript:ENSTOB000477748;Name=ENSEA@001919246; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana 1lincRNA 118953 129173 ID=transcript:ENSTOR@00471248;Parent=gene: ENSGODOB0238009 ;Name=RP11-34P13.7-002;biotype=1incRNA; havana_transcript=
havana exon 118953 111357 Parent=transcript:ENSTOB0@0471248;Name=ENSE@A@DPB1879696; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 11270@ 112804 Parent=transcript:ENSTOB@00471248;Name=ENSEA@B01957285; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:
havana exon 129@55 129173 Parent=transcript:ENSTO0000471248;Name=ENSEA8001934975; constitutive=@;ensembl_end_phase=-1;ensembl_phase=-1;exon_:

1. seqid - name of the chromosome or scaffold; chromosome names can be given with or without the 'chr’

prefix. Important note: the seq ID must be one used within Ensembil, i.e. a standard chromosome name or an
Ensembl identifier such as a scaffold ID, without any additional content such as species or assembly

2. source - name of the program that generated this feature, or the data source (database or project name)
3. type- type of feature. Must be a term or accession from the SOFA sequence ontology

4. start - start position of the feature, with sequence numbering starting at 1.

5. end - end position of the feature, with sequence numbering starting at 1.
6. score - a floating point value.
7. strand - defined as + (forward) or - (reverse).

8. phase -oneof '0', '1' or '2". '0' indicates that the first base of the feature is the first base of a codon, '1’
that the second base is the first base of a codon, and so on..

9. attribute - A semicolon-separated list of tag-value pairs, providing additional information about each
feature. Some of these tags are predefined, e.g. ID, Name, Alias, Parent etc.



Przeglad podstawowych zrodet
danych

dotyczacych genomow i ich adnotac;ji



Trzy metabazy i przeglgdarki

National Center for Biotechnology Information

e, Ensembl Genome Browser
J

European Bioinformatics Institute, Wellcome Trust Sanger Institute

LESHNTA CRUL % { Genome Browser

University of California, Santa Cruz Genome Browser




RefSeq - sekwencje — identyfikatory

RefSeq Database — zbior
sprawdzonych,
niepowtarzalnych
sekwencji, czesto
weryfikowanych

NM_..., XM_... > mRNA

NP_..., XP_... > biatka manualnie.
NR_..., XR_... =2 niekodujgce RNA
NC ..., NG ..., NT...., NW...,, AC... = kontigi, sekwencje genomowe

N oznacza sekwencje uzyskane z wynikow eksperymentéw

X oznacza, ze czgsteczka zostata przewidziana bioinformatycznie np.
przez zmapowanie biatka do genomu spokrewnionego organizmu.



NCBI (Taxonomy)

https://www.ncbi.nlm.nih.gov/taxonomy/

(=5 u Taxonom
<> NCBI Browsery

Entrez Pubhed Mudlectide Protein Genome Structure PMC Taxonomy Books

Search for as cumplete name ~| & lock Go
Display -Ie!rels using filter: |n0ne
Homo sapiens | Entrez records
| Databasename | Subtreelinks | Direct links

Taxonomy ID: 9606

Genbank common name: human |Nuclec-tide
Inherited blast name: primates [Nucleotide EST | 8705106 8.705.106
Rank: species [Nucleotide GSS 1762817 1.761.491

Genetic code: Translation table 1 (Standard)

Mitochondrial genetic code: Translation table 2 (Vertebrate Mitochondrial) |Prntein | 1,045,117 | 1,044,825

Other names: [Structure [ 32354 32334
synonym: humans |Genctne | 1 | 1

common name: man [Popset [ 23465 23 464
authority: Homo sapiens Linnaeus, 1758 | | |

Lineage( full ) [Domains | 24| 24
cellular organisms; Eukarvota; Opisthokonta; Metazoa; Eumetazoa; Bilateria: Deuterostomia; GEO Datasets 1195428/ 1.195428
Chordata; Craniata; Vertebrata; Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii; UniGene 130.056 110,056

Dipnotetrapodomorpha; Tetrapoda; Amnicta; Mammalia: Theria; Eutheria; Boreoeutheria:
Euarchontoglires; Primates; Haplorrhini; Simiiformes; Catarrhini; Hominoidea; Hominidae;

[PubMed Central 412,801 412,789

|
Homininae: Homo |Gene | 219650 219,586
| | |
|SRA Experiments | 695320 695,008
| | |
|Assembl‘_~' | g9 | 89



https://www.ncbi.nlm.nih.gov/taxonomy/

NCBI (Downloads FTP)

NCEI Home

All Resources

Resource List (A-Z)

All Resources

Chemicals & Bioassays

Data & Software

DA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

All Databases Downloads Submissions Tools How To

Downloads

BLAST (Stand-alone)

BLAST executables for local use are provided for Solaris, LINUX, Windows, and MacO3
information. Pre-formatted databases for BLAST nuclectide, protein, and translated sea
subdirectory.

FTP: BLAST Databases
Sequence databases for use with the stand-alone BLAST programs. The files in this din
BLAST.

FTP: CDO
This site provides full data records for COD, along with individual Position Specific Scor
data for each conserved domain. See the README file for full details.

FTP: ClinVar Data
This site provides full data extractions in XML and summary data in VCF format. It cont
in ClinVar, MedGen, and GTR.

FTP: FASTA BLAST Databases
Sequence databases in FASTA format for use with the stand-alone BLAST programs. T|
can be used with BLAST.

FTP: GenBank
This site contains files for all sequence records in GenBank in the default flat file format
contents are described in the README genbank file.

FTP: GenPept

The protein sequences corresponding to the translations of coding sequences (CDS) in
the README file in the directory for more information.




NCBI (Downloads FTP)

Prosze poszukac¢ sekwencje genomowa
chromosomu 22 u cztowieka i pobrac j3
spakowang w formacie FASTA (.fa) dla

najnowszej wersji genomu referencyjnego.



Trzy metabazy i przeglgdarki

National Center for Biotechnology Information

e, Ensembl Genome Browser
J

European Bioinformatics Institute, Wellcome Trust Sanger Institute

LESHNTA CRUL % { Genome Browser

University of California, Santa Cruz Genome Browser




Ensembl

http://www.ensembl.org/
http://ensemblgenomes.org/

— EnsemblMetazoa ~ EnsemblProtists

" EnsemblPlants



http://www.ensembl.org/
http://ensemblgenomes.org/

Ensembl - identyfikatory

Frer W5
Name Transcript ID bp Protein Biotype CCDs UniProt RefSeq Flags

CFTR-001  ENSTO00000003084.10 | 6132 | 1480aa IE[E‘.?.’.*‘.].'.'!.EE'.‘F.'.!!'.'.Q. CCOSS773E | ADADZARTI0ME P13569 & | NM 00049267 TSL:1  GENCODE basic | APPRIS P1

NP 000483 &

CFTRA005 ENSTO0000426809.5 | 4316  1438aa | Protein coding - ETEPBE & - CDS 3 incomplete  TSL:S
CFTR-002 | EMSTOOOO046B8795.1 | 682 180aa IE[E‘_?_’_*‘_F_'_'!_EE'_‘F_',!!'_'_H_ - HOW 845 & - CDS 5'incomplete  TSL:S5
CFTR004 ENSTO0000445805.1 | 575 = 3Baa | Protein coding - C8JELSE - CDS ¥ incomplete  TSL:4
CFTR008  ENSTO0000500166.1 | 559 = 156aa | | Protein coding - MOQYZ3 i - CDS 5 incomplete  TSL:S
CFTR-009 ENSTO0000508965.5 = 896 | No protein | Processed transcript - - - TSLS

CFTR010 ENSTO0000610149.1 | 519 | No protein | Processed transcript - - - TsL:s

CFTR-007 | ENSTO0000428014.1 | 423 | Mo protein I.'.".'.EF!.'E.'.‘-.‘?!r'.%.'.‘-fﬂ..?I.?!.']?t'?[.iEI - - - TsLs

CFTR-003 | ENST00000545407.1 | 222 | No protein | Processed transcript - - - TSk

CFTR-006  ENST00000472843.1 | 148 | Noprotein | Processed transcript - - - TSLS

CFTR-011 | ENST00000621535.1 | 657 | No protein | Retained intron - - - TSL:5

E—

Protein_coding

ENSG = Gene == e Processed_transcript
ENST = Transcript (.ver) . Processed_pseudogene
. Homo sapiens miRNA

ENSP - Protein (.ver)

ENSE = Exon rRNA, scRNA

— snoRNA, snRNA ...

ENSXETGO0000003158 Xenopus tropicalis |
ENSM USTOOOOOO44620.1 MUS musculus http://www.ensembl.org/HeIp/Faq?|d=468

http://vega.sanger.ac.uk/info/about/gene and transcript

ENSDARGO00000079015 Danio rerio types.html
ENSECAT00000016282.5  Equus caballus


http://www.ensembl.org/Help/Faq?id=468
http://vega.sanger.ac.uk/info/about/gene_and_transcript_types.html

Ensembl — pobieranie danych

1. Pojedyncze rekordy w bazie danych

(Uwaga! Na roznym poziomie — rozne danel!)

2. Download =2 FTP

3. BioMart



Ensembl: ¢wiczenie

W przegladarce Ensembl prosze znalez¢ gen BRCA1 u cztowieka.
1. lle ma form splicingowych?

2. Na ktéorym chromosomie i na jakiej nici sie znajduje?

Prosze wybrac jeden transkrypt tego genu, a nastepnie:
Znalez¢ kodowane przez nie biatko

Obejrzed strukture intronowo-egzonowa

Znalez¢ sekwencje pierwszego egzonu

Pobrac jego sekwencje mRNA

A S

Pobrac sekwencje genomowag wraz z 100 nt rejonami otaczajgcymi



Ensembl — pobieranie danych (FTP)

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

| Downloads

Login/Register

Search all specit

Customise your download

R\ g

Xt

Download a sequence or region

AGTGATACT
Click on the 'Export data' button in the lefthand menu of
most pages to export:

Custom datasets can be retrieved using the BioMart
data-mining tool.

® FASTA sequence
e GTF or GFF features

You may find exploring this web-based query tool easier
than extracting information direct from our databases.

...and more!

Fetch data programmatically Download databases & software

o —

Write your own Perl scripts to retrieve small-to-medium
datasets. All our data, as well as added functionality, is
available through the Ensembl Perl API.

All of our data and software, including pipelines and web
code, is available free.

* Download data via FTP

e Ensembl pipeline in CVS
e Set up your own Ensembl website

Use the API to retrieve gene and transcript sets, fetch
alignments between sequences, compare allele
frequencies and much more!

You can also use our REST API (currently in Beta) to
retrieve data to process in the programming language of

your choice.
Ensembl release 73 - September 2013 © WTSI / EBI About Ensembl | Privacy Policy | Contact Us
Multi-species data
Database
Comparative genomics MySQL & EMF e MAF & BED® HMLE Ancestral Alleles @
BioMart MySQL & - - - - -
Stable ids MySQL & - - - - -

Single species data

Popular species are listed first. You can customise this list via our home page.

Show/hide columns

* Species DNA (FASTA) cDNA CDS (FASTA) ncRNA Protein Annotated Annotated Gene zets Variation Variation ‘Variation Regulation Bj:Le
(FASTA) (FASTA) sequence sequence sequence (GVF) (V'CF) (VEP) (GFF) files
{FASTA) {EMBL) {GenBank)
Y Human FASTA FASTA @& FASTA®E FASTAE FASTA® EMBL 2 GenBank GVF & VCF i VEP®E Requlation®  Regulati  BAM/BigV
Homo sapiens (GFF} on data
Tiles &
h i Mouse FASTA i FASTA @& FASTAME FASTAME FASTA EMBL ¢ GenBanke! GTF& MvSQlL & GWF & VCF & VEP& Requlationd?  Regulati BAM/Bigh
Mus musculus GFF3 & (GFF) on data




Ensembl — pobieranie danych

1. Prosze poszukac pliki zawierajgce sekwencje:
e Genomowg (DNA) chromosomu 22

biatkowe w formacie FASTA

Adnotacje w formacie GTF cztowieka

Jak nazywajq sie te pliki?
Jak nazywa sie plik z catqg sekwencjqg genomowq w formacie FASTA?

2. Prosze poszukaé sekwencje cDNA w formacie FASTA dla bakterii Bacillus

subtilis [Ensembl Bacteria]

3. Prosze poszuka¢ sekwencje ncRNA dla myszy Mus musculus w bazie

Ensembl [wersja archiwalna 85]



Ensembl — pobieranie danych

UWAGA! Operujemy nie tylko na identyfikatorach charakterystycznych dla Ensembil

Ensembl BioMart

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

> tew |l puie | @) || # eer | (ORI

Dataset - CHOOSE DATABASE - ~
[None selected]




Ensembl — pobieranie danych

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

set |Ensembl Genes 87 v|
Human genes (GRCh38.p7)
Filters

|Human genes (GRCh38 p7)

[None selected]
Attributes

Gene ID
script ID

Dataset
[None Selected]

Dataset 2 wybieramy wersje bazy Ensembl oraz organizm

Filters 2 mozliwos¢ zawezania przeszukiwania do okreslonych cech, identyfikatoréw, zbioréw
danych itp.

Attributes 2 okreslamy jak majg wyglada¢ dane wyjsciowe, jakie cechy, identyfikatory,
informacje sg dla nas wazne.

Count 2 informacja o tym ile rekordéw o okreslonych parametrach znaleziono w poréwnaniu
z catym zestawem gendw dla danego organizmu.

Results = informacja o tym jak wyglada fragment danych wynikowych, opcje zapisu i eksportu
danych



Ensembl — pobieranie danych

CWICZENIE
Prosze sprawdzic ile jest gendw kodujacych biatka u myszy (Mus musculus)
i pobrac liste identyfikatoréw Gene ID i Transcript ID, nazwe genu i opis
(Filters = Gene = Gene type = ‘protein coding’ = Count)

[+ UAL | 3o ] 3 pot | @ ol

Dataset 22212 / 52386 Genes
Mouse genes (GRCm38.p5)
Filters
Gene type: protein_coding
Attributes

Gene stable ID
Transcript stable ID
Gene description
Gene name

Dataset
[None Selected]

Export all results to

Email notification to

File o

TSV B o Unique results only

View 10 EJrowsas HTML B — Unique results only

Gene stable ID Transcript stable ID Gene description Gene name
ENSMUSG00000064370 | ENSMUSTO0000082421 | mitochondrially encoded cytochrome b [Source:MGI Symbol;Acc:MGI:102501] mt-Cytb
ENSMUSG00000064368 | ENSMUST00000082419 | mitochondrially encoded NADH dehydrogenase 6 [Source:MGI Symbol;Acc:MGI:102485] | mt-Nd6
ENSMUSG00000064367 | ENSMUSTO00000082418 | mitochondrially encoded NADH dehydrogenase 5 [Source:MGI Symbol;Acc:MG1:102496 mt-Nd5
ENSMUSG00000064363 | ENSMUSTO0000082414 | mitochondrially encoded NADH dehydrogenase 4 [Source:MGI Symbol;Acc:MGI:102498] | mi-Nd4
ENSMUSG00000065947 | ENSMUST00000084013 | mitochondrially encoded NADH dehydrogenase 4L [Source:MGI Symbol;Acc:MGI:102497] | mt-Nd4l
ENSMUSG00000064360 | ENSMUSTO00000082411 | mitochondrially encoded NADH dehydrogenase 3 [Source:MGI Symbol;Acc:MGI:102499] | mt-Nd3
ENSMUSG00000064358 | ENSMUSTO000000824082 | mitochondrially encoded cytochrome ¢ oxidase Il [Source:MGI Symbol;Acc:MGI1:102502] | mt-Co3
ENSMUSG00000064357 | ENSMUST00000082408 | mitochondrially encoded ATP synthase 6 [Source:MGI Symbol;Acc:MGI:99927] mt-Atp6
ENSMUSG00000064356 | ENSMUSTO00000082407 | mitochondrially encoded ATP synthase 8 [Source:MGI Symbol;Acc:MGI:99926] mt-Atp8
ENSMUSG00000064354 | ENSMUSTO00000082405 | mitochondrially encoded cytochrome ¢ oxidase Il [Source:MGI Symbol,Acc:MGI:102503] | mt-Co2




Ensembl — pobieranie danyc BioMart

CWICZENIE
* Prosze pobrac sekwencje nukleotydowe (Unspliced transcript) miRNA u cztowieka
(Transcript type) pochodzace z chromosomu 22 wraz z informacjami w linii definicji na

temat: typu transkryptu, dtugosci transkryptu i nici (strand).

[ nL [ 2 o0 | 3 pert | @ ol

Dataset 46 / 63898 Genes Export all results to File B FASTA B O Unique results only
Human genes (GRCh38.p10) Email notification to

Filters

Chromosome/scaffold: 22 View 10 [Jrowsas FASTA [ — Unique results onl

Transcript type: miRNA B B 'q y

Attributes >ENSG00000280968 | ENST00000625572 |miRNA|-1]110

TCCCTGGGGACCCCTGGCAGCCCCTCCTGATGATTCTTCTTCCTGAGCACGCTCATGATG

Gene stable ID
AGCAAACTGAGCCTCTAAGAAGTTGACTGAAGGGCGCTGCTTCCCCAAGGA

Lr:gslfgg’; f’.}.‘::;eséﬁ ) >ENSG00000275818 | ENST00000621576 |miRNA| 1|65

P _ P CTATTTTGTGTGAGTACAGAGAGCATCTGAATGGGTACAGTTGTTGTCTCTTGTTCCTCA
Transcript type CACAG

Strand >ENSG00000264757 | ENST00000583102 |miRNA|-1|B0

Transcript length (including UTRs and | GACTGTGCTCTCACTGTTCACCCAGCACTAGCAGTACCAGACGGTTCTGTGGAGTCCTGG
CDS) GGAATGGAGAGAGCACAGTC

>ENSG00000278420 | ENST00000622122 |miRNA|-1|61
GAGGGTTGGEGTGCAGGGCCAAGGAGCTEGGTEGGEETGCCAAGCCTCTGTCCCCACCCCA

G
Dataset >ENSG00000284520 | ENST00000385140 |miRNA|1|83
[None Selected] CGEGGTGAGCTAGTAGGTTCTGTCECTTTCACGCCAGTCGATCTTECCCCTCGGAAGATAAC

TATACAACCTACTGCCTTCCCTG
>ENSG00000276162 | ENST00000619803 |miRNA|1|80
GGTTGGCTATAACTATCATTTCCAAGGTTGTGCTTTTAGGAAATGTTGGCTGTCCTGCGG
AGAGAGARTGGGGAGCCAGG
>ENSG00000266320 | ENST00000579518 |miRNA|1|119
GGTATGCTGTTGCGCTGTCCTTCCTCTGGGGAGCAGGCTCCGGGGGACAGGGARARGCAC
ACAAGGAACTTGTCCTCTAGGGCCTGCAGTCTCATGGGAGAGTGACATGCACCAGGACC
>ENSG00000264073 | ENST00000582434 |[miRNA|-1|88
GGTGACTCCAGGGACTGCCTTAGGAGRAAAGTTTCTGGAAGTTCTGACATTCCAGARACTT
TCTCCTAAGGCAGTCCCTGGGAGTCACT
>ENSG00000283871 | ENST00000385018 |[miRNA|1 |82
GGCCTGCCCGACACTCTTTCCCTGTTGCACTACTATAGGCCGCTGGGARGCAGTGCAATG
ATGAAAGGGCATCGGTCAGGTC
>ENSG00000266533 | ENST00000579667 |miRNA|1 |83
ACGGCATCTTTGCACTCAGCAGGCAGECTGETGCAGCCCETGETCGEGGEGACCATCCTECC




Ensembl — pobieranie danych

CWICZENIE

BioMart

Prosze pobrac sekwencje nukleotydowe (cDNA) wszystkich gendéw kodujgcych biatka
u Arabidopsis thaliana, ktore zlokalizowane sg na chromosomie 3 i majg swoje ortologiczne

geny u Vitis vinifera.

Dataset 3733 / 32833 Genes
Arabidopsis thaliana genes
(TAIR10)
Filters
Chromosome/scaffold: 3
Orthologous Vitis vinifera
Genes: Only
Gene type: protein_coding
Attributes
Gene stable ID
Transcript stable 1D
cDNA sequences

Dataset
[None Selected]

Export all results to File

Email notification to

B FASTA B

Unique results only m

View 10 [Jrowsas FASTA [
>AT3G01070|AT3G01070.1
AAAAARGGTAAGARATATGACCAAAATGAARAGGARAATATTACTTTTGGTTAATTACAT
AACGCTTATCTTGTACTTTTCGTCAACCTCGAGGTTTAATTARAATTTCGAAGGTTAGTC
GAAGGAATTACGGATCTAGAGAGATCTTTTCCCTGAARAAGAGACATATTTATCTCTCAG
ATTGAACTTCGATAAACCCATCCCCCCCCACARACGACGACTCATCCTTTTTTTTTTAGA
GTACTGATCGATGGCGAGAGTTGCGGTTTTGGTTGCAGGEGCGGTGCTGGCTTTTCTGCT
GGCGGCGACGAATGTGACGGCGAAGAGGTGGACGGTGGETGATAACAAGTTCTGGAATCC
TAATATCAACTATACCATTTGGGCTCAGGACARACATTTCTACCTCGACGATTGGCTCTA
TTTTGTATATGAGAGAAACCAATACAACGTTATAGAAGTGAACGAGACGAACTACATAAG
CTGCAATCCCAATAACCCGATCGCAAATTGGAGTCGTGGAGCTGGAAGGGACTTGETTCA
TCTCAATGTGACAAGGCATTACTATCTGATTAGTGGTAATGGTGCTGGATGTTACGGAGG
TATGAAGCTCGCTGTTTTAGTTGAGAAACCGCCTCCTCCACCAGCTGCAGCACCTAACAR
GAACAGTGCAAGAAGAACCTTCTCGGTCTCCGGTTTTGCCTATCAGTTTCTTATTCCAGT
AGCTGTTTTCGCAGCAGTTGGGACACGGTACTGAGGTTGTGGTAACAATCTT TAAAGAGA
AAACGATTGTTATCGGTGAAATCCGATTCGATTGATATCTTCGCARAGTGAAGCTCTTTT
GTAGTTTTAGTGTTACTCTTTTATTATGTTGGGTTCTTGGATCTTTCTCTAGTCATTCTA
CACTCGGGTGTGTGTGTGTGTCTTTGGAGATTGTTCATGCTTITTGCTTTTGTICAGGGGG
GGAATCATTTGTCGAARATAAACAATTGTAATATAATTTGTTTGAACAATCTTTAARAACT
TTTTTGGGCCTATGTATTGGGCTTCGATTTTTTTTGTAGTTGTAATTTGTTTGTTCATGC
TTTTGCTTTTGT TAGGGGGARAAATCATGTGTTIGAA

>AT3G01050|AT3G01050.3
CATTGAACACTCACGAGATCTCTTCTTCTTGTATTTCTTCTCTCTCCTCTCTGTCTGATG
CGTGTTCTTGATTCATCGGCTCAGATCAGTCACCARATAGAATAAATAGCAAACAAGATC
CTCTGTGGAATTTGATACATAGAGAAACTGTCTAGTGCTGTGGTGTCTTTTGAGATTTTC
TTGTGGTTCTGTGGATTGTTTGT TGGTTGGTTGCTTCTTGGATAAATGGCAGAAGTCCAT

Unigue results only

Uwaga!
Identyfikatory specyficzne dla
rzodkiewnika




Trzy metabazy i przeglgdarki

National Center for Biotechnology Information

e, Ensembl Genome Browser
J

European Bioinformatics Institute, Wellcome Trust Sanger Institute

LESHNTA CRUL % { Genome Browser

University of California, Santa Cruz Genome Browser
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CPTR| {uc0llkng.2)

UCSC Genes/> UCSC Transcript ID ale bardzo czesto ID zaczerpniete jest z innej bazy

at chr7:117120017-117308718 - Homo sapiens cystic fibrosis transmembrane conductance regulator (ATP-binding cassette sub-family

CFTR| {uc003vije.1l)

at chr7:117199518-117204842 - Homo sapiens cystic fibrosis transmembrane conductance regulator (ATP-binding cassette sub-family

CFTR| {uc003vid.3)

at chr7:117120017-117308718 - Homo sapiens cystic fibrosis transmembrane conductance regulator (ATP-binding cassette sub-family

at chrlf:1620B623=-16225792 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 1 (ABCCl), mRENA.

at chrlf:16208B623=-16225792 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 1 (ABCC1l), mRNA.

at chrlf:16149949-16170258 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 1 (ABCCl), mRNA.

at chrlf:16146581-16170258 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 1 (ABCCl), mRNA.

at chrll:17491648-17498449 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 8 (ABCCE), mRNA.

ABCCL (uc021tdt.l)
BABCCL {uecD2ltds.l)
ABCCL {uc021tdr.1)
ABCCL {uc02ltdg.1)
ABCCHE (ucl2lgej.l)
ABCCH {ucOllbgt.2)

at chr3:183637724-183732235 - Homo sapiens ATP-binding cassette, sub-family C (CFTR/MRP), member 5 (ABCCS5), transcript wariant
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly
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Repeat ing Elements by RepeatMasker
Fepeattasker | | B D (DEE] B (LDE0 TR T |0 DD 0 DO | TR0 L0 T RO i | W00 70 00 S S o e imnmn || I 1]

move start Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track options. Drag side bars or labels
< |20 > up or down to reorder tracks. Drag tracks left or right to new position.
track search default tracks default order hide all add custom tracks track hubs configure reverse resize refresh

Use drop-down controls below and press refresh to alter tracks displayed.
Tracks with lots of items will automatically be displayed in more compact modes.

[ - | Mapping and Sequencing Tracks
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Zmiany ustawien w widoku poszczegdlnych ,Sciezek” w przegladarce (ang. tracks)



UCSC - przeszukiwanie bazy

CWICZENIE

Prosze poszukac gen kodujacy insuline (INS) u cztowieka w najnowszej wersji
genomu i odpowiedzie¢ na pytania:

Na ktorym chromosomie jest zlokalizowany?
Jakiej dtugosci jest sekwencja genomowa?

lle ma wariantow splicingowych w bazie RefSeq?

Prosze poszukac identyfikator z RefSeq dla sekwencji nt

1.
2.
3
4. lle maegzonéw?
5
6. Gdzie ulega najwyzszej ekspresji?
7

Czy sg jakies zidentyfikowane elementy powtarzalne w obrebie tego genu?



UCSC — pobieranie danych

1. Pojedyncze rekordy w bazie danych,
Z poziomu przegladarki genomowej

2. Download = FTP

3. TableBrowser



UCSC — Pobieranie danych (FTP)

Home = Downloads 2 Genome Data

LUCSC Genome Bioinformatics

Home - Genomes - Blat - Tables - Gene Sorter - PCR - FAQ - Help

Sequence and Annotation Downloads

This page contains links to sequence and annotation data downloads for the genome assemblies featured in the UCSC Gen
server. For quick access to the most recent assembly of each genome, see the current genomes directory. This directory me
most recent assembly.

To view the current descriptions and formats of the tables in the annotation database, use the "describe table schema" butto
longer maintained) also provides descriptions of selected tables in the database.

All tables in the Genome Browser are freely usable for any purpose except as indicated in the README txt files in the down|
corresponding download link and review the README text. These data were contributed by many researchers, as listed on
data you use.

VERTEBRATES - Complete annotation sets

Human Green Monkey Platypus
Alpaca Guinea pig Rabbit
American alligator Hedgehog Rat

Armadillo Horse Rhesus

Atflantic cod Kangaroo rat Rock hyrax
Baboon Lamprey Sheep

Bonobo Lizard Shrew

Brown kiwi Malayan flying lemur Sloth
Budqgerigar Manatee Squirrel
Bushbaby Marmoset Squirrel monkey
Cat Medaka Stickleback
Chicken Medium ground finch Tarsier
Chimpanzee Megabat Tasmanian devil
Chinese hamster Microbat Tenrec
Coelacanth Minke whale Tetraodon

Cow Mouse Tree shrew




UCSC — Pobieranie danych (FTP)

CWICZENIE

Prosze poszuka¢€ zbior sekwencji mRNA (1) oraz plik z
catg sekwencjg genomowag (2) dla makaka

(Rhesus macaca) — UWAGA! wersja genomu z
pazdziernika 2010. [Full dataset]

* Jak oznaczona jest ta wersja genomu makaka i gdzie
go sekwencjonowano?

* Jak nazywajg sie poszczegodlne pliki?
* Prosze sie zapoznac z opisem danych, nazw plikow.



UCSC — Pobieranie danych (FTP)

CWICZENIE

Prosze poszukaé¢ sekwencje genomowg chromosomu
22 cztowieka (Homo sapiens) w formacie FASTA.
UWAGA! Wersja genomu hg38

[Data set by chromosome]

* Jak nazywa sie pobrany plik?
» Skad pochodzg inne nazwy plikow?
* Prosze sie zapoznac z opisem danych, nazw plikow.



UCSC — pobieranie danych

UWAGA! Operujemy nie tylko na identyfikatorach charakterystycznych dla UCSC

UCSC Table Browser
http://genome.ucsc.edu/cgi-bin/hgTables

6 Genomes Genome Browser Tools Mirrors Downloads |"u"|‘_~f" Data Help About Us
Table Browser Blat
. . i}l Table Browser B .

Use this program to retrieve the data associi it, to calculate intersections between tracks, and
Using the Table Browser for a description of 'I""ﬂt”a“‘tﬁ““"‘ﬂ“‘)“ User's Guide for general information and sample
software features and usage. For more com| " 0oof b use Galaxy or our public MySQL server. To ex:
to GREAT Send data to GenomeSpace for | Data Integrator al tools. Refer to the Credits page for the list of ¢
downloaded in their entirety from the Sequel gaone sorter ds page.

clade: |[Mammal  ~| genome: |Human

ic. 2013 (GRCh38/hg38) |

Genome Graphs

group: |Gene5 and Gene Predictions v| track: [ In.Silico PCR ZI add custom tracks track hubs

table: | knownGene v] de-si LiftOver

region: O genome @ position @ VisiGene ine regions

identifiers (names/accessions). paste Iist: Other Utilities

filter: | create

intersection: | create

correlation: | create

output format: | all fields from selected table ~|Send outputto O] Galaxy [ GREAT [ GenomeSpace
output file: | | (leave blank to keep output in browser)

file type returned: @ plain text O gzip compressed

get output summary/ statistics



http://genome.ucsc.edu/cgi-bin/hgTables

UCSC — Pobieranie danych
Table Browser

o) Genomes Genome Browser Tools Mirrors Downloads My Data About Us Help

Table Browser

Use this program to retrieve the data associated with a track in text format, to calculate intersections between tracks, and to retrieve DNA sequence covered
by a track. For help in using this application see Using the Table Browser for a description of the controls in this form, the User's Guide for general information
and sample queries, and the OpenHelix Table Browser tutorial for a narrated presentation of the software features and usage. For more complex queries, you
may want to use Galaxy or our public MySQL server. To examine the biological function of your set through annotation enrichments, send the data to GREAT.
Refer to the Credits page for the list of contributors and usage restrictions associated with these data. All tables can be downloaded in their entirety from the
e and Annotation Do

assembly: | Feb. 2009 (GRCh37/hg19)
ack = manage custom tracks track hubs

table: | « UserTrack_3545 3 describe table schema

jon: = genome ) ENCODE Pilot regions  position chr7:12)169864-127481543 lookup | [ define regions

es/accessions): | paste list | | upload list |
filter: | create |

intersection: | create

correlation: | create

output format: DBEeD - browser extensible data : | Send output to & Galaxy GREAT
output file: (leave blank to keep output in browser)

file type returned: & plaintext () gzip compressed

et output summary/statistics |
a R Y/ >

To reset all user cart settings (including custom tracks), click here.

Using the Table Browser

This section provides brief line-by-line descriptions of the Table Browser controls. For more information on using this program, see the Table Browser User's
Guide.




UCSC — Pobieranie danych

, Table Browser
CWICZENIE

Prosze pobrac sekwencje mRNA szympansa w formacie FASTA, ktore
pochodzg z chromosomu X.

lle jest tych sekwencji?

clade: mammal lJ genome: chimp i assembly: May 2016 (Pan_tro 3.0/panTro5) [
group: mRNA and EST B track: chimpmrnas B add custom tracks track hubs

table: ai_mrna ki  describe table schema

region: genome © position chrx lookup define regions

identifiers (names/accessior

filter: | create Sequence Retrieval Region Options:

intersection: create Promoter/Upstream by 100 bases
correlation:  create n Blocks
@ Regions between blocks
output format:  sequence Downstream by 100 bases
output file: © One FASTA record per item.
- enion (hlockihetween hlocks) with o i ¥
file type returned: o plain te One FASTA record per r . extra bases upstream (5') and o extra downstream (3')
Chimp mRNAs (all_mrna) Sun
Note: if a feature is close to and upstream/downstream bases are added, they may be trung
get output summary/statistics chromosome. item count 150
s i item bases  |5,474,437 (3.65%)
squence Formatting! liem total [5,552,068 (3.70%)|| [zgertzos el mene axoosess cangemchek: 1147656 1177541 5'pad=D 3'pad=0 serend=-
; smallest item 20 ARGCCTCCTTCGCTACTCCGTATGGGTACGCCATGGAGACCGCCARGCAG
O Blocks in upper case, eV : ABGGCCCTGGAGGTGGCCAACCGGATGCACCAGgCaaggggeccctacte
All upper case. average item 37,014 tttggecettatgaaaattectttgetgtgatgaggggatttgecaggeag
All lower case. bi " taaatatacatgatacaaataaacatcattcagaagatgecagttggtgge
iggest item 1,157,324 acagcttagctattgoctatgttataatgtaatgcactattgeoggtaacct
Mask fepeatSZ © tolow block t 746 aataataccattaatgatacagaattaatgtagcttatctgttactacgt
OCK coun gttataatattctcttgecaattgatacagtatcattgatgatatagaatt
0 aatgtagecttatctattactatgtgttataatattectottgeaattgatt
get sequence cancel block bases 138,497 (0.09%) tcatagtatcattcatgatatagaattaatgtagottatotgttactatg
0 —ttataatattctcacaattgatacagtatcattgatgatacagaattaat
block total 153,985 (0.10%) gtagttatctattactatgegttgtaatattctocttgecaattgatacagt
smallest block 4 atcattgatgatatacaattaatgtagcttatotgttactatgtgttata
atattctcacaattgatatcatagtatcattgatgatatagaattaatgt
average block 206 agttatctattactatgtgttataatattctcttgcaattgatatagtat
. cattgatgatatacaattaatgtagecttatctgttactatgtgttataat
biggest block 3,148 attctcacaattgatatcacagtatcattgatgatatagaattaatgtag




UCSC — Pobieranie danych

Table Browser
CWICZENIE

Prosze pobrac informacje w formacie GTF o genach z chromosomu

X z bazy RefSeq u kota.

clade: Mammal i genome: cat [J assembly: Nov. 2014 (ICGSC Felis_catus 8.0/felCat8) [
group: Genes and Gene Predictions [J track: RefSeqGenes [ add custom tracks track hubs
table: refGene B describe table schema
region: © genome position chra2:53484451-53597660 lookup define regions
identifiers (names/accessions): pastelist upload list
filter: create
intersection:  create
correlation:  create
output format: GTF - gene transfer format B Send output to Galaxy GREAT GenomeSpace
(leave blank to keep output in browser)
RefSeq Genes (refGene) Sun gzip compressed
item count 1
item bases 183,230 (0.15%)
item total 183230 /N 159%.)
- chrx felCat8_refGene exon 21883079 21883169 0.000000 + . gene_id "NM_001009262"; transcript_id "NM_001009262";
smallest item chrx felCat8_refGene start_codon 21890310 21890312 0.000000 + . gene_id "NM_001009262"; transcript id "NM_001009262";
chrX felCat8_refGene CDS 21890310 21891434 0.000000 + 0 gene_id "KM 001009262"; transcript id "NM 001009262";
average item chrX felCat8_refGene stop codon 21891435 21891437 0.000000 + . gene_id "NM 001009262"; transcript id "NM 001009262";
g chrx felCat8_refGene exon 21890249 21891487 0.000000 + . gene_id "NM_001009262"; transcript_id "NM_001009262";
P . chrx felCat8_refGene exon 21891501 21891669 0.000000 + . gene_id "NM_001009262"; transcript_id "NM_001009262";
blggest item chrx felCat8 refGene stop_codon 42849134 42849136 0.000000 - . gene_id "NM 001083952"; transcript_id "NM_001083952";
chrx felCat8 refGene CDS 42849137 42849283 0.000000 - gene_id "NM 0010B3952"; transcript id "NM 001083952";
block_ Count chrx felCat8_refGene excn 42849134 42849283 0.000000 - gene_id "NM 001083952"; transcript id "NM 001083952";
chrX felCat8_refGene CDS 42849493 42849594 0.000000 - gene_id "NM_001083952"; transcript_id "NM_001083952";
block bases 1 chrX felCat8_refGene exon 42849493 42849594 0.000000 - gene_id "NM 001083952"; transcript _id "NM 001083952";
chrx felCat8_refGene CDS 42850334 42850410 0.000000 - gene_id "NM 0010B3952"; transcript id "NM 001083952";
bl k total 1 chrx felCat8_refGene exon 42850334 42850410 0.000000 - gene_id "NM 00108B3952"; transcript id "NM 001083952";
OCK tota chrx felCatB_refGene CDS 42851084 42851234 0.000000 - gene_id "NM_0010B3952"; transcript id "NM_001083952";
chrx felCat8_refGene exon 42851084 42851234 0.000000 - gene_id "NM_001083952"; transcript_id "NM_001083952";
smallest block chrX  felCat8 refGene CDS 42852193 42852273 0.000000 - gene_id "NM _001083952"; transcript id "NM_001083952";
chrx felCatB8_refGene exon 42852193 42852273 0.000000 - gene_id "NM 0010B3952"; transcript id "NM 001083952";
average block chrx felCat8_refGene CDS 42852462 42852549 0.000000 - gene_id "NM_001083952"; transcript_id "NM _001083952";
chrx felCat8_refGene exon 42852462 42852549 0.000000 - gene_id "NM_001083952"; transcript_id "NM_001083952";
b' BSt b|OCk chrX felCat8_refGene CDS 42853442 42853546 0.000000 - gene_id "NM 001083952"; transcript_id "NM 001083952";
Igg chrX felCatB refGene exon 42853442 42853546 0.000000 = gene id "NM 0010B3952"; transcript id "NM 001083952";
T




UCSC — Pobieranie danych

Table Browser
CWICZENIE

Prosze pobra¢ wszystkie elementy powtarzalne (repeats) w
formacie BED dla cztowieka pochodzgce z chromosomu 22

(UWAGA! najnowsza wersja genomu)

through annotation enrichments, send the data to GREAT. Send data to GenomeSpace for use \
restrictions associated with these data. All tables can be downloaded in their entirety from the S«

clade: Mammal ) genome: Human [J assembly: bec. 2013 (GRCh38/hg38) |

group: Repeats a track: RepeatMasker a add custom tracks track hubs

table: rmsk a describe table schema

region: genome © position chr2z lookup define regions

identifiers (names;accessions’: paste list Repeat“asker {rmsk} Summary Staﬁstics

filter: create

intersection:  create item count 79,521
output format: BED - browser extensible data item bases 2[].9{:'8, 038 {533 .%J
output file: (leay |item total 20,9|chr22 10510227
: . - chr22 10511018
file type returned:  plaintext © gzip con |smallest item chr22 10511479

chr2z 10511878

SUEELE item chr22 10512454

get output summary/statistics - -
!mggestﬂen] chr22 105127086
chr22 10514778
smallest score chr22 10515050
- chr22 10515121
biggest score chr22 10516114

chr2z 10516223
chr2z 10516287

10510528
10511352
10511791
10512212
10512e92
10514778
10515050
10515074
10515121
10516103
1051a222
10516285
10516630

BlnSxl
L1MC5a
L1MB1
L1MB1
L1MB1
L1ME1
BluSxl
L1MBE1
(EGLLG)n
L1MEL
(Th)m
LTR&E
L1MB1

2021
T81
224
313
ese
11052
1833
11052
52
11052
47
237
1504

S AL S S S S S S S S




Inne bazy danych sekwencji i adnotacji

G%LD Genomes Online Database

e http://genomesonline.org/cgi-bin/GOLD/index.cgi

wellcorne trust Wellcome Trust Sanger Institute

sanger

institute

<

https://www.sanger.ac.uk/resources/downloads/

http://www.cbs.dtu.dk/services/GenomeAtlas/



http://genomesonline.org/cgi-bin/GOLD/index.cgi
https://www.sanger.ac.uk/resources/downloads/
http://www.cbs.dtu.dk/services/GenomeAtlas/

Inne bazy danych sekwencji i adnotacji

Genomes — EMBL - EBI

EMBL-EBI

= Complete genomes

= Archaea

= Archaeal virus

= Bacteria

= Eukaryota

= Organelle

= Phage

= Plasmid

= Viroid

u Virus

u Links
- WGS info
~-EnsemblGenomes
~Genome Reviews
Integr8 (proteomes)
" Fasta33 Server
“-Ensembl

http://www.ebi.ac.uk/genomes/index.html

=% -~ -
=0 - -

Databases » Nucleotide » The European Nucleotide Archive > Complete Genomes

ccess to Completed Genomes

e first completed genomes from viruses, phages and organelles were deposited into the EMBL Database in the early 1980's. Since then, molecular biclogy's shift to obtain the complete sequences
s many genomes as possible combined with major developments in sequencing technology resulted in hundreds of complete genome sequences being added to the database, including Archaea,
eria and Eukaryota. These web pages give access to a large number of complete genomes, help is available to describe the layout.

ole G Shotgun Sequences (WGS)

Meghods using whole genome shotgun data are used to gain a large amount of genome coverage for an organism. WGS data for a growing number of organisms are being submitted to DDBJ/EMBL/GenBank.

Moje information about WGS projects...

Lagt 40 Genome Entries
Date Accessio Des ptio

27-JUN-2014

AP014565.1 Salmonella enterica subsp. enterica serovar Typhimurium str. L-3553
27-JUN-2014 AP014566.1 Salmonella enterica subsp. enterica serovar Typhimurium str. L-3553 plasmid pST3553
27-JUN-2014 KJ634408.1 Yerba mate endornavirus strain INTA
27-JUN-2014 KJ739608.1 Pomacea canaliculata mitochondrion
26-JUN-2014 KJ562277.1 ‘Amphilophus citrinellus mitochondrion
26-JUN-2014 KJE50081.1 Paratrioza sinica mitochondrion
26-JUN-2014 KJB68270.1 Ecotropic murine leukemia virus
26-JUN-2014 KJEE8271.1 Polytropic murine leukemia virus
25-JUN-2014 HFS20637 .1 Armadillidium vulgare iridescent virus
25-JUN-2014 HG938353.1 Rhizobium galegae str. HAMBI 540
25-JUN-2014 HG938355.1 Rhizobium galegae str. HAMBI 1141
25-JUN-2014 HG938356.1 Rhizobium galegae str. HAMBI 1141 chromid pHAMBI1141a
25-JUN-2014 HG938357.1 Rhizobium galegae str. HAMBI 1141 plasmid pHAMBI1141b
25-JUN-2014 HG975439.1 Solanum pennelli chromosome ch00
25-JUN-2014 HG975440.1 Solanum pennelli chromosome chd1
25-JUN-2014 HG975441.1 Solanum pennelli chromosome ch02



http://www.ebi.ac.uk/genomes/index.html

Przeglad podstawowych zrodet
danych

dotyczacych projektow
sekwencjonowania howej generacji



SRA NCBI
ENA EBI
GEO NCBI



Sequence Read Archive (SRA)

* Gtowne zradto danych z sekwencjonowania nowej generacji

* Wygodny w uzyciu sposob pobierania oraz przeszukiwania danych
* Mozliwos¢ wysytania wtasnych danych

 Dane przechowywane w formacie SRA

Sequence Read Archive przechowuje dane z wielu platform:
454, lonTorrent, lllumina, SOLID, Helicos, Complete Genomics,
Pacific Biosciences oraz Oxford Nanopore Technologies.

SRA przechowuje rowniez przyrownania w postaci
pozycji odczytow na sekwencji referencyjnej a takze dane z bazy ENA.

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



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

Sequence Read Archive (SRA) makes biological sequence data available to the research community to enhance reproducibility and allow for new

discoveries by comparing data sets. The SRA stores raw sequencing data and alignment information from high-throughput sequencing platforms
including Roche 454 GS Sy llumina Genome Analyzer®, Applied Biosystems SOLID System®, Helicos Heliscope®, Complete
Genomics®, and Pacific Bio s SMRT®.

Sequence Read Archive (SRA

O—gélny cel badan / projektu, EXperIment

moze zawierac wiele

eksperymentow. Szczegdtowa informacja co i

Numery akcesyjne zaczynac sie jaka meto_da zostato
moga od ERP lub SRP zsekwencjonowane.
Informacja o bibliotece,
platformie i metodzie obrdbki
danych (data processing)

Wyniki lub odczyty z
poszczegdlnych uruchomien
platformy do
sekwencjonowania

Numery akcesyjne zaczynaja

Numery akcesyjne zaczynajg sie od liter SRR

sie od liter SRX

Opis proébki ktora byta
sekwencjonowana

Numery akcesyjne zaczynaja
sie od liter SRS




SRA: search builder

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

Advanced Search > Organism: Arabidopsis thaliana (1)
Platform: ,, illumina” (2), Properties: , instrument illumina hiseq 2000” (3)

SRA - |

[ o

Advanced

SRA Advanced Search Builder

((Arabidopsis thaliana[Organism]) AND "illumina"[Platform]) AND "instrument illumina hiseq 2000"[Properties]

Edit

Builder
Organism [ Arabidopsis thaliana
AND [ Platform B illumina"[Platform]

AND [ Properties k) “instrument illumina hiseq 2000"[Properties]

instrument illumina hiscansq (2393) Previous 200
instrument illumina hiseq 1000 (11425)

instrument illumina hiseq 1500 (4716 Next 200
instrument illumina hiseq 2500 (297832)

instrument illumina hiseq 3000 (1534)

instrument illumina hiseq 4000 (2450)

instrument illumina miseq (343892)

instrument ion torrent pgm (21355)

instrument ion torrent proton (3165) Refresh index

AND [ AllFields w2

or Add to history

Show index list
Show index list

Hide index list

Show index list

Clear



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

SRA: search builder

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

SRA

Access
Public (7,748)

Source
DNA (4,142)
RNA (3,564)

Type
genome (2,100)

Other
aligned data (166)

Clear all

Show additional filters

SRA a |5 thaliana[Organism]) AND "illumina"[Platform]) AND "instrument illumina hiseq 2000"[Properties] | |

Create alert Advanced

Summary ~ 20 per page « Send to: ~

View results as an expanded interactive table using the RunSelector. Send results to Run selector

Search results

Items: 1 to 20 of 7748 Page 1 of388 Next> Last>>

llumina HiSeq 2000 sequencing; Ribosome footprinting upon oxidative stress treatment for
1. wild-type and catalase2 knock-out mutants

1 ILLUMINA (lllumina HiSeq 2000) run: 160.4M spots, 16.2G bases, 9Gb downloads

Accession: ERX1495854

Illumina HiSeq 2000 sequencing; Ribosome footprinting upon oxidative stress treatment for
2. wild-type and catalase2? knock-out mutants

1 ILLUMINA (lllumina HiSeq 2000) run: 180.9M spots, 18.3G bases, 10Gb downloads

Accession: ERX1495853

Help

Filters: Manage Filters

Find related data —

Database: Select =l

Search details —

("Arabidopsis thaliana"[Organism]
AND "illumina"[Platform]) AND
"instrument illumina hiseqg

2000" [Properties]

Search See more...

Recent activity —



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

SRA: Run

m National Library of Medicine

National Center for Biotechnology Information

Sequence Read AI’Ch ive Search Run Browser Analyses Study Provisional SRA Documentation

Run Browser » SRR4333274

W Metadata F Analysis i= Reads 1™ Data access X FASTA/FAST Q download
Run Spots Bases Size GC Content Published Access Type
SRR4333274 324M 58G 36G 368% 2016-10-07  public

Quality graph (bigger)

This run has 2 reads per spot:

L=90, 100% L=80, 100%
© Legend
Experiment Library Name Platform Strategy Source Selection Layout  Action
SRX2206057 Cvi-0 lllumina WGS GENOMIC RANDOM  PAIRED \:BLAST]

Biosample Sample Description  Organism

Mirroring




SRA: Reads

National Library of Medicine

National Center for Biotechnology Information

Sequence Read ArCh ive Search Run Browser Analyses Study Provisional SRA Documentation Mirroring

Run Browser » SRR4333274

(SRR4333274)

@ Metadata P Analysis i= Reads 1™ Data access X FASTA/FAST Q download

-

x Find
@ What can the filter be applied to?
Reads: 32,394,270 reads
Page 1 13,239,427 > ] _
quality scores advanced options
15RR4333274.1
name: FCDOT67ACKK:8:1101:1243:19:
member: GCCAATATx: 1243, y: 1935 Reads (separated)
€ >
- SRRA333274.2 >gnl|SRA|SRR4333274.1.1 FCDOT67ACKX:8:1101:1243:1935  forward (Biological)
= - NCAATAACCT CAGACCAATC AATCGAATAT TGATTAATAC ATAATTGATC GAACACTACT
- oY= - - c
&ag?nesgg{[;géfgﬁ}%%‘g%lg 1,':1129550519“ TGAAAACGGC TCTTCCGCTC AGAAACGAAA
€ >

>gnl|SRA|SRR4333274.1.2 FCDOT67ACXX:8:1101:1243:1935  reverse (Biological)
2 SRR4333274.3 ACCGAGAGAT CCATAAATCG GGATCCTAAT GCATATAGAT ACAAATGGTC CAATGGGAGC

member: GCCAATATx: 1249, y: 1982

L4 >

41 SRR4333274.4

name: FCDOT67ACKX:8:1101:1169:19¢
member: GCCAATATx: 1169, v: 1988

< >



SRA — NCBI
CWICZENIE

* Prosze poszukaC w bazie SRA danych dla
cztowieka z sekwencjonowania transkryptomu
(Properties—> strategy rna-seq), gdzie
wynikiem sg odczyty sparowane (Layout =2
paired)

* Dla jednego wybranego rekordu prosze
noszukac identyfikatory Study, Experiment,
Run, Sample oraz krotki opis eksperymentu.




‘M/E NA http://www.ebi.ac.uk/ena

European Nucleotide Archive

EMBL-EBI arch | Training About

earch & Browse | Submit & Update oftware . About ENA Support

Popular

European Nucleotide Archive

The European Nucleotide Archive (ENA) provides a comprehensive record of the world's nucleotide sequencing

© Submit and update
© Sequence submissions
© Genome assembly submissions

© Submitting environmental sequences
o Citing ENA data

o Rest URLs for data retrieval

o Rest URLs to search ENA

Access to ENA data is provided though the browser, through search tools, large scale file download and through
the API.

Text Search Latest ENA news

09 Dec 2014: ENA release 122
Release 122 of ENA's assembled/annotated
sequences is now available.

12 Nov 2014: Simplification of data release

The European Nucleotide Archive will couple the
Sequence Search public release of sequence records and the release of
study records that contain these sequence records,
with immediate effect.

Enter or paste a nuclectide sequence or accession number

11 Nov 2014: ENA/EMG Sample Record Annotation

European Nucleotide Archive (ENA) and EBI
Metagenomics Portal (EMG), are organising the
ENA/EMG Sample Record Annotation Workshop on the
1-5 December 2014 to enrich the environmental
sample records.



http://www.ebi.ac.uk/ena

W/E NA http://www.ebi.ac.uk/ena

European Nucleotide Archive

ldentyfikatory — numery akcesyjne

Metadata object Accession prefix Number of digits Example
Submission ERA, SRA, DRA 6 ERAQDOOSZ2
Sample ERS, SRS, DRS 6 ERSO00081
Study ERP, SRP, DRP 6 ERPOOCO1E
Experiment ERX, SRX, DRX 6 ERX0O00358
Run ERR, SRR, DRR 6 ERROO3990
Analysis ERZ, SRZ, DRZ 6 ERZO0O0001
Project/Study PRJ

ER - EBI

SR — SRA NCBI

DR - DDBJ



http://www.ebi.ac.uk/ena

http://www.ebi.ac.uk/ena

“SYENA

European Nucleotide Archive

Select domain: read (1), Taxon name: Bos taurus (2), Library strategy = RNA-Seq (3)

@ Advanced © Upload accession

Search query

Select domain:

Library source

Paired nominal length

) Assembly
) Sequence Taxonomy and related
) Coding
(1) ﬁ':'Read (2) el Tax0N Name =
) Analysis [l include subordinate taxa E'S‘_F“ T ]
L) Trace @ NCBI ) Catalogue of Life FAIRE-seq
) Study FINISHING
- Taxon FL-cDMA
Sample MBD-Seq
- Methodolo MMase-Seq
) Marker R MRE-Seq 3
) Non-coding MeDIP-Seq
o Library layout OTHER
POOLCLONE
RAD-Seq
Instrument model RIP-Seq =
RMA-Seq
SELEX
Instrument platform Tn-Seq
VALIDATION
wes i
Library selection WEA
WGS
e i
(3) ﬁ Library strategy E]


http://www.ebi.ac.uk/ena

W/E NA http://www.ebi.ac.uk/ena

European Nucleotide Archive

@ advanced 0 Upload accession

Search query Help

tax_eq(9913) AND library_strategy="RNA-Seq"

Query builder
Edit query

Search results for fax_eq(9913) AND library_strategy="HNA-Seq”

- Study (46 Its fi d

Study (46) udy (46 results found)

Experiment (797) PRIDA72405  RNA-sequencing of bovine GV and M2 oocytes and 8-cell stage embryos.
Run (824)

View all 46 results

Experiment (797 results found)

DRX000961  Illumina Genome Analyzer II sequencing; RNA-sequencing of bovine granulosa cells from young cows (28.370.7
months)
View all 797 results

Run (824 results found)

DRROD1364 Illumina Genome Analyzer II sequencing; RNA-sequencing of bovine granulosa cells from young cows (28.370.7
months)
View all 824 results


http://www.ebi.ac.uk/ena

W/E NA http://www.ebi.ac.uk/ena

European Nucleotide Archive

Read Files Portal Attributes Publications

Download files

View: Download:
Select columns
Showing results 1 - 10 of 16 results
Next
Study Secondary Sample Secondary Experiment Run Tax Scientific Instrument Library Fastq Fastq Submitted Submitted
accession study accession sample accession accession ID name model layout files files files (ftp) files
accession accession (ftp) (galaxy) (galaxy)

PRIDAZ 2405 DRPOQ0D449 SAMDOO0Q00728 DRSO00E59 DRX000961 DRROO1364 9913 Illumina SINGLE Fllel File 1

Genome

Analyzer 11
PRIDAY2405 DRP0O0O0449 SAMDO0000728 DRSO00859 DRX000962 DRRODO1365 9913 Ilumina SINGLE File 1 File 1

Genome

Analyzer 11
PRIDA72405 DRP0O00449  SAMD0O0000728 DRS000859 DRX000962 DRRO01366 9913 Hlumina SINGLE File1 File1

Genome

Analyzer 11
PRIDA72405 DRPO00556  SAMDO0011319 DRS001301  DRX001352 DRRO0188S 9913 Hlumina SINGLE File1 File1

Genome

Analyzer 11
PRIDA72405 DRPO0O0D556  SAMDO0O0O11318 DRS001302  DRX001354  DRRO01890 9913 Bos Tllumina SINGLE File1 File1

taurus Genome

Analyzer 11

PRIDAZ 2405 DRPOQDS556G SAMDO0011318 DRS001302 DRX001354 DRRO01891 9913 Bos Illumina SINGLE File 1

faurus Genome
Analyzer 11


http://www.ebi.ac.uk/ena

ENA — EBI
CWICZENIE

* Prosze poszuka¢ w bazie ENA danych dla
cztowieka, z sekwencjonowania transkryptomu
(Library strategy > RNA-seq), gdzie wynikiem sa
odczyty sparowane (Library layout = paired)

* Dla jednego wybranego rekordu (eksperymentu)
prosze poszukac identyfikatory Study,
Experiment, Run, Sample oraz krotki opis
eksperymentu.



GEO — Gene Expression Omnibus (NCBI)

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

GEO DataSets

This database stores curated gene expression DataSets, as well as original Series and Platform records in the Gene

Expression Omnibi EQ) reposi nter search terms to locate experiments of interest. DataSet records contain

additional resources including cluster tools and differential expression queries.

Advanced Search > Organism: Mus musculus (1), DataSet Type: ,,non coding rna profiling by
high throughput sequencing” (2)

(mus musculus[Organism]) AND "non coding rma profiling by high throughput sequencing"[DataSet Type]

Edit
Builder
Organism v mus musculus =~ <Cmm— (1) Show index list
AMD - DataSet Type - "non coding ra profiling by high throughput sequencing”[DataSet Type] Hide index list
methylation profiling by high throughput sequencing (632} « | Previous 200
methylation profiling by snp array (9) Next 200
non cading rna profiling by array (1975) - 2 1)
other (999)
protein profiling by mass spec (4)
protein profiling by protein array (151) E
snp genatyping by snp array (483) _
third party reanalysis (118} - | Refresh index
AND - All Fields - Show index list

or Add to history

_:j
{ael
fak]
=



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

Inne bazy danych

ENCODE
https://www.encodeproject.org/

The Cancer Genome Atlas:
https://tcga-data.nci.nih.gov/tcga/

Expression Atlas
https://www.ebi.ac.uk/gxa/home

GENT2:
http://gent2.appex.kr/gent2/

SCDevDB
https://scdevdb.deepomics.org/



https://www.encodeproject.org/
https://tcga-data.nci.nih.gov/tcga/
https://www.ebi.ac.uk/gxa/home
http://gent2.appex.kr/gent2/
https://scdevdb.deepomics.org/

ENCODE

https://www.encodeproject.org/

’ Functional genomics

Y N

Rush Alzheimer's - Deeply profiled cell lines

o ‘_ ~
x *a

Human donors ENCORE Southeast Stem Cell Consortium Imputed experiments
> -

. © (2]

Immune cells Mouse development Reference epigenome

@’
-
Functional genomic series Single-cell experiments

Region search Encyclopedia browser ChlP-seq experiments


https://www.encodeproject.org/

http://www.rna-segblog.com/

RNA-Seq Blog

AUTOMATE
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LEARN MORE >
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J
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Up to 40% of the 1 million ...

- ,
o o 3 : 5 F 2
\'*’ f Progreasion from a Crafting a qu'eprlnt for single-cell Zymo-Seq RiboFree™ 1
G RNA sequencing Total RNA Library Kit 7o
- o SUBMIT NEWS . & 0
: i Compatible With  «™
Droplet-based single-cell RNA sequencing (SCRNA- 2 “_ “
Seq) has moved rapidly from a technology with Any Organlsm -
great potential to a method applied to ever-
broader questions. The detailed information that RNA-SEQ FORUM LEARN MORE e
SCRNA-Seq offers has proven incredibly ... a—— =
T d 0800
7 - UICPC — Centrality-based SEQanswers 00000
: 3 — QIAGEN
|, clustering for scRNA-seq data
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— = scRNA-seq data analysis enables new possibilities 2000
® w tsef | oy mad }mm-wn ki for identification of novel cells, specific w00 RNA-Seq
O characterization of known cells and study of cell in PubMed §:

A new blood-based RNA
sequencing method to detect
coronary artery disease

Diagnosis of CAD is typically based on coronary
angiography, an imaging process used to detect
restricted blood flow in the heart’s major arteries.

STAY CONNECTED

SUBSCRIBE TO THE RNA-SEQ BLOG

RNA-SEQ & COVID-19

RNA.' S;quenting
4in the*a ™

Fight Againdt
CovID B

RNA-SEQ PRODUCTS & SERVICES



http://seqanswers.com/

R N A'Se q I O p e d | d https://rnaseqg.uoregon.edu

RNA-seqglopedia
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RNA-seq produces millions of sequences from complex RNA
samples. With this powerful approach, you can:

1. Measure gene expression.
2. Discover and annotate complete transcripts.
3. Characterize alternative splicing and polyadenylation.

The RNA-seglopedia provides an overview of RNA-seq and of the choices necessary to carry out a successful
RNA-seq experiment.

RNA-seqglopedia is written by the Cresko Lab of the University of Oregon and was funded by grant R24

Credits.
RR032670 (NIH, National Center for Research Resources).
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Technical Guides & Resources Application Guides

Beginner's Handbook of Next Generation Sequencing Whole Genome Sequencing (WGS) and Re-sequencing
Designing Your Sequencing Runs Whole Exome Sequencing

Sequencing Coverage Guide Whole Transcriptome and mRNA Sequencing

NGS Library Preparation Kit Guide Shotgun Metagenomics Sequencing

NGS Instrument Guide Small RNA (miRNA) Sequencing

Best Practices for Shipping RNA/DNA/Tissue for NGS Whole Genome Sequencing on HiSeq X Ten

Cluster Density Optimization Sequencing Applications on HiSeq 3000, HiSeq 4000

External Next-Generation Sequencing Resources

1. Find and select matching services (optional): 2. Submit your request:

Sequencing only | Library prep only We typically respond within 2 business hours (US Central Time)

Project type: DNA (whole genome) " First name Last name Your email
Number of samples: 1 Tell us about your project

Match by number of reads | Help me I

Targeted genome size: 3.200,000,000

Minimum coverage per sample:  e.g. 30

Q, Find Services «d Submit Request
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