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Cwiczenia nr 5.

Wykorzystanie baz danych i narzedzi analitycznych
dostepnych online

I. Zasoby NCBI
Strona:
http://www.ncbi.nlm.nih.gov/
stanowi punkt startowy dla eksploracji powigzanych ze sobg zasobéw Narodowego Centrum
Informacji Biotechnologicznej USA.
Zgromadzone tam informacje umozliwiaja odpowiedz na liczne pytania jakie nasuwaja si¢
ekologom stosujagcym w swoich badaniach dane molekularne.
Przyktady takich pytan:
1. Co wiadomo ,,0d strony molekularnej” o moim organizmie badawczym?
2. Czy genom jakiego$ organizmu blisko spokrewnionego z moim gatunkiem jest
znany? A moze projekt sekwencjonowania takiego genomu jest w toku?
3. [Tleijakich sekwencji DNA lub biatek dla mojego organizmu zostato juz opisanych?
4. Jezeli sekwencja interesujagcego mnie genu nie jest znana u tego organizmu, to czy
moze sekwencje tego genu znane s3 u jego bliskich krewnych?
5. Czy zidentyfikowano mikrosatelity dla mojego gatunku? A jezeli nie to moze dla
jakichs blisko spokrewnionych gatunkow?
6. Uzyskala(e)m sekwencj¢ DNA. Jak sprawdzi¢ czy to gen i organizm o ktéry mi
chodzito?
7. Co wiadomo o danym genie? Kto go juz badat i u jakich organizmow?
8. Czy istnieja dane o zmiennosci interesujgcego mnie genu w populacjach jakiego$
gatunku z danej grupy taksonomiczne;j?
Z mozliwo$ciami i zasobami NCBI mozna zapozna¢ si¢ samodzielnie eksplorujac strony NCBI.
Pomocny w zrozumieniu ich dziatania moze by¢ podrecznik The NCBI Handbook:
http://www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=handbook
oraz instrukcje na stronie:
http://www.ncbi.nlm.nih.gov/guide/training-tutorials/

Genomy ilu gatunkow zsekwencjonowano dotychczas?
http://www.ncbi.nlm.nih.gov/genomes/static/gpstat.html

Genomy jakich ssakow sg ,,skonczone”? A jakich roslin?

Skad bierze si¢ ogromna dysproporcja w liczbie skonczonych genomow miedzy bakteriami a
eukariotami?

Sekwencje catych genomow sa dostgpne na serwerach NCBI, mozemy je sobie §ciagnac i
analizowac¢ lokalnie, na witasnym komputerze, np.:
ftp://ftp.ncbi.nlm.nih.gov/genomes/H_sapiens/Assembled chromosomes/

GenBank
http://www.ncbi.nlm.nih.gov/
DNA&RNA->GenBank
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Dane w GenBanku maja standardowy format zawierajacy znacznie wigcej niz tylko sama
sekwencje kwasu nukleinowego czy bialka.
Na stronie na ktorej teraz jesteSmy znajduje si¢ przyktadowy rekord oraz wyjasnienie co

oznaczaja poszczegolne pola:
IR

Pl Edpcia  Widok Histoia Zaktadki Marzedzia  Fomog

G B <] i | 2 [ hipstsmmencinim ningov/Sitemap/samplerecard iml =k P
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GenBank Flat File Format

Cilick on any link in ihis sample record to see & defalled descripfion of thaf dafa elerent or field. All of the descripfions are Inciuded on this page, so i can be
printed a5 a single docurnent. You can also refurn fo ihe Alohabetical Quicklinks Table or Resource Guide

(===

LOCUS S5CU49645 5028 bp DNA FLM 21-JUN-1999

DEFINITICH Saccharomyces cerevisiae TCPi-beta gene, partial cds, and AxlZp
(AXL2) and Rev?p (REV?) genes, cowplete cds.

LCCESSICHN  U49845

VERSION U4S845.1 GI:1293613
KETWORDS
SOURCE Saccharomyces cerevisias (baker's yeast)

ORGANISM Saccharomyces cerevisiae
Eukaryota; Fungi: iscomycota; Saccharomycotina: Saccharomycetes;:
Saccharomycetales; Saccharomycetaceae; Saccharomyces.
REFERENCE 1 (bases 1 to 5028)
AUTHORS  Torpey,L.E., Gikbs,P.E., Nelson,J. and Lawrence,C.W.
TITLE Cloning and sequence of REV7, a gene whose function is required for
DNA demage-induced mutagenesis in Saccharomyces cerevisiae
JOURNAL - Yeast 10 (11), 1503-1509 (1994)
FUBNED 7871890
REFERENCE 2z (hases 1 to 5028)
AUTHORS  Roemer,T., Madden,K., Chang,J. and Snyder, M.
TITLE Selection of axial growth sites in yeast regquires AxlZp, a novel
plaswa menbrans glycoprotein
JOURNAL  Genes Dev. 10 (7}, 777-793 (1996)
PUBHED 8846915
REFERENCE 3 (hases 1 to 5028)
AUTHORS  Roemer, T.
TITLE Direct Submission
JOURNAL  Hubmitted (22-FEE-1996) Terry Roemer, Biology, Yale University, New
Haven, CT, USA
FEATURES Location/Qualifiers
source 1..5026
/organism="Saccharomyces cerevisiae”
Fdb_xref="taxon:4932"
/ehromosome="I%"
J———
CDs <1..206
/eodon_start=3
/product="TCP1l-heta"
/protein id="ALASEG6S.1"
Jdb_xref="GI:i1293614"
/translation="SSITNGISTSGLDLNNGTIADMROLGIVESYELERAVVSSASEL
AEVLLRVDNIIRARPRTANROHH"

gene B87..3158
Jgene="AELZ"
CDS 687..3158

/gene="AELZ"

/note="plaswa membrane glycoprotein”

/oodon_start=1 |
Zakoficzonn

Rekordy moga by¢ zlozone 1 zawiera¢ duzo informacji, co zalezy od fragmentu genomu 1
organizmu, a przede wszystkim od zainteresowania badaczy. Ponizszy link pokazuje taki ztozony
rekord:

http://www.ncbi.nlm.nih.gov/nuccore/NM_133378

Format w jakim wys$wietlana jest sekwencja mozna zmieniaé, ,,natywnym” formatem sekwencji
w GenBanku jest ASN.1, ktory mozemy znalez¢ pod Display Settings. Jest on trudno
czytelny dla cztowieka, lecz wygodny dla programoéw przeszukujacych bazy danych.

Gdy interesuje nas okreslony takson

Bedziemy chcieli zobaczy¢ jakie informacje na temat nornicy rudej (Myodes glareolus) znajduja
si¢ w zasobach NCBI.

Na stronie:

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

Domyslnie przeszukiwane sg wszystkie bazy danych.

Whisujemy w polu wyszukiwania: Myodes glareolus




Techniki molekularne ¢w. 5

Bk Cdvoa  Widok Mstors  Jakbedd  Merzedoa  Fomog

B & [Z epibemnt i oo

FRI- DG B

-2

| Consto cdwedzane | = NEIBLET = e

IM”M-WW@-MX I Diochesicare | molehulame metody bed.. < I GIMETIC SOFTWARE = I = Hakional Center for Diotecheslog.., = I 4+ I

2 NCBI =3

Hasead Castarsar [Meyodtes gincealus
Blatwshratagy Insomatien
HCBH Home. -
T Welcome to NCEI
All ReEoUrERs Thit or i {
information,

Chamicals & Bloass:
Data & Sofware
DMA & RA

About e MBI | Mission | Organkzaton | Research | RES Fends

Domaing & Sructures Get Started
Tools: Anahk A3 using NCS! sofwar:
Downloads: Gel NG data or software
Howe To's: Liam kw50 accomplish specific tasks at NGRI
Submissions: i

Oanss & Gxpengsion

Ganstics & Modicing

Oenornes & Maps enBank or

Homology
Literature
Frataing Genome

Bequence Analysis

1000 prokaryotic genomes are
now completed and available in
the Genome database.

Taxonory

Training & Tesceiats

Varkation
13 3

Popular Resouces

BLAST
Ronkshel
Gene
Ganoma
Hutheonde
oMM
Protein
FubCham
PubMig
FutMag Cantrst
Enp

NCBI Hiws.

ew NI News tEsun

Information sbaut the
Refaqens Prajest and ALAST

HCDs YouTube Channel has
“How To" Vidans.

A growing Si ol wdeos can b
found at YouTube, including

More.

Vi e here: 1CER

Vi bt Heg Dok

GETTING STARTED RESOURCES. POPLUIL AR FEATURED NCEH INFORMATION

NOB Ehucalion Chercals & Bionssays Pubshded [ Aboud HCB

v Marnd Dot & Setwrer Fesirenn rterere e Fipsarch ot e

MO Manahook DhA & RS BLAST Map Viewer NCEN Mewietier

Tranwrg & Tutorisis Comans & Srucaes Pubhed Central Genome Projects DN FTP Ste
[2mzdcacan

Powinni$my otrzymac co$ takiego:

Bk Cdvos  Widok Mstors  Jokbeckd  Merzedia  Fomog

E-‘gl,’:m.mmu.A PR—Y

| Consto cdwedzane | = NEIBLET = e - a5 o portalinis.

| -1 Googe Hal - T {1614) - mbebdip.. = | = | GEMETIC SOFTWARE == =[]
e Entrez, The Life Sciences Search Engine,
(VT All Datsha I i Gonaing Gankark. I T Wi BAET |
gearch across databases |Myndns alareakis Hely
Rend o foured
73 m Pulbsbe, s and shstracts w 2| [ maoks w
A5 ﬁ Pubred we, full taxt journsl w“ 23] N tmages: imnages freen full bt eedurens ot NCRT w
1] (B stte Search: N web and FTF sites @ nann] () OMIM: anline Hendelian Inberkance in Man w
1431] [ Hucleotide: Core subset of nuclestide sequence records 4 | [nane] ) dbGap: ganstyps and phanstype ”
i) UST: Expressed Sequance Tg recerds w | [none) (8 uniGene: gens-orientad clustars of transcriot sequances w
HF G552 Ganeme survey Sequence recorss @ | [nene) (8 €o0: conserved protein domain datsbsse @
1309] #3858 Protein: sssuencs database - 7) Pp unisTS: markers and mapping st -
none] (8] Gename: whets ganoms sequancas w | [75) D papset: populstion mudy data sate w
1] ) structure: thres. Smensionsl macremaleeutar strsctunes @ | [none] €8 GE Profiles: expression and metecular sbundznce profiles @
1] e Taseonsmy: organisms in Gerdank w | [none] § GEO Datasets: expermentsl sets of GEO data w
wone] (i wh | [none] (=B) Eplgenamics: Epiganatic maps and data sets w
nane] (W @ | [none) () cancer chromasames: crtograntic datatssns -
73 x Gene: gene-centered information @ | [nona] 7]} PubChem bioAssay: binactivity screens of chemical substances w W
2] ik sma: 5 » Raad Archive b | [none Q_, Pubthem Compou arnall mnalecube chaenical gr w
nane] () Biosystems: Pathears and systams of intsracting me % | [nona U BubChem Substan d chmmicsl substance racords w
nann| #2) HomoloGene: edkaryotic homology groups w | [nona) (G Protein Clusters: a collection of related protein sequences w
] M GENSAT: gene expression stlas of mouse ceniral nervous system w ] |l Peptidome: MS/MS proteomic experiments w
=

| 2modcacnn

Ile sekwencji nukleotydow dla nornicy jest w banku genow?

A ile sekwencji biatek?
Czy wszystkie bazy zawierajg informacj¢ o nornicy?

3z13
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Kliknijmy Taxonomy, a gdy ukaze si¢ nowe okno kliknijmy Myodes glareolus.

Powinni$my dosta¢ strong:

%) Taunnamy browser (Myndes glareokis) - Mozila Firefos

180
Bl Edycla Widok Hetora  Joacd  Meroedde  Pomop
Kl - 0 = tnibomm nebirin b gonThcceny ismssef st mia71 25 - @ X[ -
£ Cogsto odwedzane | = NCEIBLAST = oo BB Quary.  Thes: 252 Gaeta il - pertal inbe.
1 Goaghe Ml - Craft ® % | GEMETICSOFTWARE = | = Tasnomy browser (Myodes glara. % |+ | [-
Taxonomy H
Browser

Myodes glareclus

Taxomcmy ID: 447135

Clonbank sommean naws: Rank vols

inherited biast name: rodents

Rk species

Cenense code: Trazalation table | (Srandard)

Misach genetic code: Translabon table 2 (Vertebrate Muochondnal)
Othar nansws:

symosgm: Clethrianamys glareahas

common name: bank vole

| Dushuse name
[Mucteciae L1

[Brotain

aeloanata, Dieute

; Mamnmaka, Theria; Euth

[Gubyecs

Gt Pramider

[reancmpipbitogenes:
facsancaniylybodogenetse

taanomypiphadagenese

Arctos Specimem Database

hazanompiphytogenste:

hazanomatphstogenste

ftaanompiphylogenets:
razenampiptiogenst:
tacemcampiphytogenete

Mates
Grovaps intérestad LiekiThit st the LinkChit homs pags.
A st of s LenideCom ge b found hese
To ree LunkOhul beiks ws e Bneage ebek bns

[28aterene
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ktéra zawiera informacje o nornicy, wlaczajac w to jej peing hierarchiczng systematyke wedtug

systemu przyjetego w NCBI.

Chcieliby$my $ciagnac calg bazg sekwencji nornicowych zeby np. wykorzysta¢ ja do szybkiego
sprawdzania czy sekwencje uzyskane przez nas z biblioteki genomowej nornicy sa juz w bazie

danych.

Gdy klikniemy elementy w kolumnie Direct 1i1nks, uzyskamy dostep do rekordow
dotyczacych nornicy we odpowiednich bazach danych. Kliknijmy liczb¢ obok Nucleotide.

Dostajemy spis sekwencji, domyslnie w skroconej formie (Summary), ale mozemy sobie je
wszystkie wyeksportowa¢ np. w formacie FASTA:
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@ 575 bp linear mRAA
IR TR  data |
Database: | Select 'I
ro arenlus taity acid synthase mErks, partial cos ey
364 bp linear mENA
SOB44290,1 G1I53120380
MM R e Search details =
o arenlys cione Cal1HS microsatslite sequence exidid7 L35 [OEganiam: noexp]
4 433 bp lingar Dha
ELI235442 1 Gl 1ETDATIEE
endiank  EAST it
I Myodes glarenlus clone Col 209 microsatelite sequence
& 325 bp linear DA Search S miany
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y B Myodas glareaius
T Mo
* 235 bp linear Ok, Q, Wy glareniug (1] )
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sekwencje zapisane w formacie FASTA do pliku bedg odczytywane przez wiele programéow,
mozemy w ten sposob stworzy¢ lokalng bazg nornicowych sekwencji 1 przeszukiwac ja na
wlasnym komputerze.

Czy w banku genéw sg jakie$ mikrosatelity dla nornicy?

Na stronie http://www.ncbi.nlm.nih.gov/

w oknie wyszukiwania ograniczamy wyszukiwanie do bazy Nucleotide

i wpisujemy Myodes glareolus [organism] AND microsatellite.

Gdybys$my chcieli sprawdzi¢ czy sg jakie$ mikrosatelity dla innych gatunkéw z tego samego
rodzaju wpiszemy:
Myodes [organism] NOT glareolus AND microsatellite

Il. BLAST
BLAST (Basic Local Alignment Search Tool) to rodzina programéw pozwalajacych na szybkie
przeszukiwanie baz sekwencji i znajdowanie sekwencji podobnych do sekwencji uzytej jako
zapytanie (Query).
Gdy zapytaniem jest sekwencja nukleotydéw mozna przeszukiwac:

e bazy danych nukleotydow (algorytmy: blastn, megablast, discontinuous megablast)

e Dbazy bialek (algorytm: blastx) - sze$¢ mozliwych ramek translacji
Gdy zapytaniem jest sekwencja biatek mozna przeszukiwac:
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e Dbazy bialek (algorytmy: pblast, psi-blast, phi-blast)
e bazy nukleotydow (algorytm: tblastn)

BLAST mozna wykorzystywac¢ rowniez do bardziej wyspecjalizowanych celow, ktore
wymieniono na stronie:

http://blast.ncbi.nlm.nih.gov/Blast.cgi

w sekcji Special1zed BLAST.

Przeszukanie baz sekwencja nukleotydow

Na stronie technik:
http://www.eko.uj.edu.pl/molecol/index.php?option=com_content&view=article&id=101:wbnz-
839&catid=7&Itemid=59

otworz plik Cw_5_sekwl.txt

skopiuj znajdujaca si¢ w nim sekwencje¢ wraz z nagldowkiem do schowka,
przejdz do strony:

http://blast.ncbi.nlm.nih.gov/Blast.cgi

wybierz nucleotide blast

Wklej sekwencje w odpowiednim polu

Wybierz Database. .. Others (nr etc.)

kliknij BLAST

po kilku sekundach pojawi si¢ wynik

Sekwencja jakiego genu byta w pliku? Jakiego organizmu?

Najwazniejsze parametry opisujace wynik to bit score i E-value. Bit score opisuje jakos¢
dopasowania. E-value jest statystyczng miarg istotnosci wyniku. Jest to oczekiwana liczba
dopasowan o takim podobienstwie do sekwencji-zapytania jakie otrzymano w analizie, w bazie
losowych sekwencji o wielkos$ci rownej wielko$¢ bazy przeszukiwane;.

Wyniki otrzymane na stronie przedstawione sag w formie tatwej dla odczytania przez cztowieka,
gdy wyniki analizowane sa przez programy, czgsto wyswietla si¢ je w innym formacie, ktory
mozna wybra¢ klikajac Download w oknie z wynikami BLASTa.

Ponizej przycisku BLAST jest rozwijalna sekcja Algorithm parameters, ktora pozwala na
precyzyjne dostosowanie dziatania programu do naszych potrzeb.

Czy nasza sekwencja ma homologi wsrod bezkregowcow?

Na stronie gdzie ustawia si¢ parametry BLASTa w polu Organism wpisz Metazoa NOT
vertebrata?

Nastepnie sprobuj wyszukiwania z opcja Optimize for Somewhat similar
sequences (blastn)

O czym $wiadczg wyniki?

Przeszukiwanie baz bialek
Przeszukaj analizowang sekwencja nukleotydow bazy sekwencji biatek. Dlaczego analiza trwa
dhuzej?
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Otworz plik Cw_5_sekw2.txt
Sekwencja biatka z tego pliku przeszukaj baze biatek dla bezkregowcow
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Analiza wielu sekwencji

Otworz plik Cw_5_sekw3.txt

Skopiuj wszystkie sekwencje do schowka.
Wejdz na strong :
http://blast.ncbi.nlm.nih.gov/Blast.cgi

wybierz Nucleotide BLAST
wklej sekwencje w odpowiednie pole
1 ustaw parametry zgodnie ze wzorem:

E) Nucleotide BLAST: Search nuclectide databases using a nucleotide query - Mozilla Firefox 18] x|
Pl Edycia Widok Historia Zakdadki MWarzedsia  Pomoc
= . »;
= £ | = | http:fblast.ncbi.nim,nih. gow/Blast . coi?PROGRAM=blastn&ELAST_PROGRAMS=megaBlastaP AGE_TYPE=ElsstSearchaGHOW _DEFALLTS=ongLINK_LOC=blasi 77 - O 23 - | Google P o

») Czesto odwisdzane ‘ = MCBIBLAST = WCBIHomePage [0B) TravelService - Query Thesaurus.com 23 Gazeta.pl - portal inte

= BLAST: Basic Local Alignment Search T.. % | =2 Nucleotide BLAST: Search nucleo... x | =+ | -

[] Google Mall - "U" (1614) - wbabik76... > | | Biochemiczne | molskularne metody ba... > | | | GENETIC SOFTWARE

<, BLAST
s

Home | Recent Results Saved Strategies  Help

+ HCBI BLAST/ hlastn suite
blastn  hlastp blastx thlastn tblastx |

Reset page  Bookmark

BLASTH programs search i using a ide query. more...

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Querysubrange &

~Mom_127 i’
c. GEEEETCETAATGGACTEAGCATCTGAACCARTCAAACACTCACACCCAGTE, From

GATCTAGEITIALTCCATCACETTRTTTARCCCARTCIGC0ACCCCAGTICARGARAT

e TATATAAE T FABTCT A EC TG TRC T ATOERAACACTE PR CLCLFAACT ARG T

GELATGGCOTCOCTRGACCGRARALAAGCTTL, CRITICIGECATTCRAGED
GTCIICAGCRCEECTIECITGARTCCARTCAGAAACTCAGCARGERACTCACETCTRARE v |

Or, upload file Przeglada).. | &

Job Titde |5 sequences (Man_127)
Enter a descriptive title for your BLAST search &

™ Align two or more sequences &

Choose Search Set

Datahase © Human genomic + transcript Chouse genomic +transcript @ Others (nr etc.):
+ [Nudlentide collection (nr/n) e

Organism

optional | I Exclude  +
Enter organism common name, hinomial, or tax id. Only 20 top taxa will he shown. @

Exclude ™ Models (xMF) ™ Unculturedfenvironmental sample sequences

Optional

Entrez Query I

Optional

Enter an Entrez query ta limit search &

Program Selection
Optimize for @ Highly similar sequences (megablast)
© More dissimilar sequences (discontiguous megablast)
€ Somewhat similar sequences (blastn)
Choose a BLAST algorithm &)

(_mlil-_xsfm Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)
I Show results in a new window o
P Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with  sign
L4
| zakariczone

kliknij BLAST

O czym $wiadczg otrzymane wyniki?

Jak zmieni si¢ wynik gdy w sekcji Program selection wybierzesz Somewheat
similar sequences (blastn)?

Przeszukaj tymi samymi sekwencjami baze sekwencji biatkowych
O czym $wiadczg otrzymane wyniki?
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I11. Galaxy

Galaxy to zbior narzedzi pozwalajacych na manipulacje duzymi zbiorami danych genomowych,
meta genomowych, kodéw kreskowych DNA. Daje tatwy dostep do zasobdéw wielu baz danych i
pozwala na integracje tych zasobéw z naszymi danymi oraz na analiz¢ naszych danych w
kontekscie informacji dostepnych w bazach.

Analizy mozna prowadzi¢ online, lub tez zainstalowa¢ Galaxy lokalnie, co przydaje si¢ gdy
analizowane zbiory danych sg bardzo duze.

My sprébujemy okresli¢ roznorodnos¢ bakterii w niewielkiej probie 200 sekwencji rRNA
otrzymanych metodg sekwencjonowania nowej generacji 454.

Plik z danymi $ciggamy ze strony kursu:
http://www.eko.uj.edu.pl/molecol/index.php?option=com_content&view=article&id=101:wbnz-
839&catid=7&Itemid=59

Sekwencje do Galaxy

W przegladarce internetowej wchodzimy na strong Galaxy

http://leskowiec.eko.uj.edu.pl:8080/

Aby uzywac serwisu musicie si¢ zarejestrowac.

Ladujemy nasze dane do Galaxy:

Get Data-> Upload File
Wskaz plik i nacisnij Execute
~lsix

Fle Edit Vew Hitory Bookmarks Tools Help

r c &y [ L [ntefimain 2 o psu.ccu - I-‘_|v|:::.;s £ (@ Ea v el

£ Most Visited = National Center for Bi... = BLAST: BasicLocal Al <3° Gazeta.pl - portalinte Onet.pl - Polski Portal.. (%) Poomoc.pl - Klikaj i po

Shared Data Visualization

Tools Options ~ = Histo Options
L upload File L] L
Get Data = CIE]
= Upload File from your File Format:
computer |Auto—detect - © vour history is empty. Click 'Get
= UCSC Main table browser Which format? See help below Data' on the left pane to start
= UCSC Archaea table browser -
File:
= BX main browser ID:\wb\desHDp\galaxy\C iBrowse. I
= Get Microbial Data TIP: For NGS and other large files (>~2GB), uploading via HTTP/FTP URL (below) is the most reliable method.
= BioMart Central server URL/Text:
= GrameneMart Central server
= Flymine server
= modENCODE fly server =
= modENCODE modMine server
= Ratmine server Here you may specify a list of URLs (one per line) or paste the contents of a file.
= modENCODE worm server Files uploaded via FTP:
= Wormbase server File size Date
= EuPathDB server Please create or log in to & Galaxy account to view files uploaded via FTP.
= EncodeDB at NHGRI This Galaxy server allows you to upload files via FTP. To upload some files, log in to the FTP server at main.g2.bx.psu.edu

using your Galaxy credentials (email address and password).
= EpDIGRAPH server
Convert spaces to tabs:

Send Data

ves
ENCODE Tools Use this option if you are entering intervals by hand.
Lift-Over

Genome:

Text Manipulation
El [click to Search or Select - =l

Done
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Przeszukujemy baze nukleotydow GenBank programem Megablast, ktory (stosunkowo)
szybko wyszukuje sekwencje o wysokim podobienstwie

NGS Mapping->MEGABLAST
Oraz wybieramy baz¢ nt i opcje jak na obrazu ponizej

¥) Galaxy - Moxzilla Firefox _ 181 x]
Ele Edt View Histry Bookmarks Tools Help
P C & [ L] [etp:jmain. g2.bx.peu. e - [ B voutsoe squarum south zss AT 5wk

2| Most Visited =3 National Center for .. = BLAST: Basic Local Ali.. 5% Gazeta.pl - portal inte Onet.pl - Polski Portal... @ Peomoc.pl - Kikaji po.

8 zespot Ekologi Molekulamej i Behawior.. = | 4 youtube aquarium - Szukajw Google ¢ | *JJ youtube aquarium south asia - Szukaj .. % Galaxy

=~ Galaxy Workflow  Shared Data  Visualization
Tools [ Options ~ | = | Histo [ Options ~ |
£ = Megablast ry D
NES TOOLBOX BETA Compare these sequences: OB oL
NGS: OC and manipulation 1: GF5_A_200.fasta ~ Unnamed history
NGS: Mapping N
ILLUMINA against target database: I 1: GF5 A 200.fasta @ R

 htgs 07-Aug-2010
# nt 07-Aug-2010
© wgs 09-May-2010
 phix174

= Map with Bowtie for Illumina
= Map with BWA
ROCHE-454

= Lastz map short reads using word size:

against reference sequence

= Meqablast compare short
reads against htgs, nt, and
wgs databases

= Parse blast XML output
AB-SOLID

= Map with Bowtie for SOLID

NGS: SAM Tools

NGS: Indel Analysis

NGS: Peak Calling

NGS: RNA Analysis

RGENETICS

SNP/WGA: Data: Filters
SNP/WGA: QC; LD; Plots =

SNP/WGA: Statistical Models =~

16 x
Size of best perfect match (-W)
repert hits above this identity (-p):
90.0
no cutoff if 0
set expectation value cutoff (-e):
0.00001
Filter out low complexity regions? (-F):
Yes ¥

Execute

Note. Database searches may take substantial amount of time. For large input datasets it is advisable to allow overnight
pracessing.

What it does

| Dane

Procedura moze chwile potrwac

Filtrowanie danych
Chcemy uzyskac tabele z dtugo$ciami sekwencji
Fasta manipulation -> compute sequence length

Execute
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¥) Galaxy - Mozilla Fircfox =8l

Fle Edit View Higtory Bookmarks Tools Help

& [ L] [ntpsfiman. 2 bx.psu.cduf - I"_"lGEE-gle P

£ Most Visited ~ National Center for B~ BLAST: BasicLocal Ali 3% Gazeta.pl - portal inte Onet.pl - Polski Portal . (%) Poomoc.pl - Klikaj i po

Tools (Options ~ | History (Options ~ |
< Compute length
Send Data (1e]
ENCODE Tools Compute length for these sequences:
Oves 1: GF5_A_200.fasta ¥ 3: Compute sequence @ § X
- 5 length on data 1
Text Manipulation How many title characters to keep?:
Convert Formats 0 Iz: blastondata1 @ ¢ 3¢
FASTA manipulation '0" = keep the whole thing
= Compute seguence length Iw @ %
Execute
= Filter sequences by length
= Concatenate FASTA What it does

alignment by species
= EASTA-to-Tabular converts This tool counts the length of each fasta sequence in the file. The output file has two columns per line (separated by tab): fasta
CATA Fle e fabr titles and lengths of the sequences. The option Hew many characters to keep? allows to select a specified number of letters from
FASTA file to tabular format
the beginning of each FASTA entry.

= Tabular-to-FASTA converts
tabular file to FASTA format —

= FASTA Width formatter
= RNA/DNA converter
= Collapse sequences

Example

Suppose you have the following FASTA formatted sequences from a Roche (454) FLX sequencing run:

length=108 =y=132€ 0455 region=2 run=R 2007 11 07_16_15_57
TCTTGGATT ceaT

xy=1573_2572 zegio:

zun=R_2007_11_07_16_15_57,
GCARATACTCACAGECITATAS xem - - -~

CARTACARATGT)

Filter and Sort

Join, Subtract and Group Running this tool while setting How many characters to keep? to 14 will produce this:
Extract Features EYEXSVCOZEQLOS 108
Fetch Sequences EYRX4VC02DEGSZ €0

Fetch Alignments
Get Genomic Scores
Operate on Genomic Intervals 5l

Statictice

one

taczenie tabeli wynikowej Megablasta oraz tabeli z dlugosciami sekwencji:
Join, Subtract and Group->Join Two Queries

refox

Fle Edit Vew Hitory Bookmarks Tools Help

@ c &y [ L [ntefimain 2 o psu.ccu -

£ MostVisited = National Center for Bi... = BLAST: BasicLocal Ali. 5° Gazeta.pl - portal inte. Onet.pl - Polski Portal.. (%) Poomoc.pl - Klikaj i po

Tools | Options ~ | 5 . 2 oy —
———— Join two Queries options -
Send Data -
Send Data - -
ENCODE Tools Join:
3: Compute sequence @ %

|2: Megablast on data 1

frsmy length on data 1
- 5

Text Manipulation using column:
Convert Formats a - IZ: blastondata1 @ { X
EASTA manipulation i
Eilter and Sort with: |ices 8 200kesta @0
Join, Subtract and Group |3: Compute sequence ..h on data lj
= Join two Queries side by side and column:

on a specified field n .

1

= Compare two Queries to find

common or distinct rows Keep lines of first input that do not join with second input:
= Subtract Whole Query from | INe = i

another query
Keep lines of first input that are incomplete:
= Group data by a column and — No =
perform aggregate operation o

on other columns. "
Fill empty columns:

= Column Join No =
Extract Features
Fetch Sequences %‘

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Graph/Display Data

Regional Variation =| | Syntax =

Done

This tool will attempt to reuse the metadata from your first input. To change metadata assignments click on the "edit
attributes” link of the histery item generated by this toal.

@ TIP: If your data is not TAB delimited, use Text Manipulation->Convert

filtrowanie:
Filter and Sort -> Filter

kolumna c¢5 — dtugo$¢ wyrownania (alignment)
kolumna c15 — dlugos¢ sekwencji
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chcemy zeby dopasowanie obejmowalo przynajmniej potowe dlugosci sekwencji: >= 0.5
~lsix]

Fle Edit View Hstory Bookmarks Tools Hep
D' c oy [ L [tto: main. g2 s e/ -

) Most Visited = National Genter for Bi — BLAST: Basic Local Ali_ ¢3¢ Gazeta,pl - portal inte Onet.pl - Polski Portal . ) Poomoc.pl -Kikaji po

¥) Galaxy - I

€8 zespst Ekologii Molekulamey i Behawior... > | *4J youtube aquarium - Szukaiw Google 3¢ | *JJ youtube aquarium south asia - Szukai ... > | % YouTube - Coelacanth (Latimeria chalu... >

Tools (‘options ~ | = 21| History
cees BT [ riter

Get Data - .
Send Data Filter: L] e =
ENCODE Tools [4: J0in two Queries .. and data2 7| unnamed history

Over Query missing? See TIP below. % 5: Filter on data 4 ® 0%
Text Manipulation Wwith following condition:
Convert Formats [es/c15>=0.5 IMM @ %
EASTA manipulation Double equal signs, ==, must be used as shown above. To filter for an arbitrary string, use the Select toal. data 3 and data 2
s Execute 3: Compute sequence @& { ¢
= Filter data on any column length on data 1

using simple expressions

0 SER GEE TR Double equal signs, ==, must be used as "equal to" (e.g., €1 == 'chr22") |2: blastondatal ® § %
descending order

@ TIP: Attempting to apply a filtering condition may throw exceptions if the data type (e.g., string, integer) in every line of the I 1: GE5 A 200.fasta ® 0%
» Selact lines that match an | N columns being filtered is not appropriate for the condition (e.g., attempting certain numerical calculations on strings). If an o e——
expression exception is thrown when applying the condition to a line, that line is, skipped as invalid fur the filter condition. The number of

invalid skipped lines is documented in the resulting hlstury item as a "Condition/data issue™
= Filter on ambiguities in
polymorphism datasets @ TIP: I your data is not TAB delimited, use Text Manipulation->Convert

GFF

Synt
Extract features from GFF file yitax

The filter tool allows you to restrict the dataset using simple conditional statements.

Eilter GFF file by attribute
using simple expressions Columns are referenced with ¢ and a number. For example, €1 refers to the first column of a tab-delimited file
Make sure that multi-character operators contain no white space ( e.g., <= is valid while < = is not valid )
When using 'equal-te’ operator double equal sign ‘==" must be used ( e.g., c1=="chrl’)

Non-numerical values must be included in single or double quotes ( e.g., c6==

Filtering condition can incdude logical operators, but make sure operators are all lower case ( e.g., (c1!="chrX’ and
cl!="chrY") or not c6 ")

= Filter GFF file by feature count
using simple expressions

R

Join, Subtract and Group
Extract Features

Fetch Sequences
5 =l =

Catein
| bone

Taksonomia DNA
Metagenomic analyses -> Fetch taxonomic representation

Przypisanie reprezentacji taksonomicznej
EIETE

Fle Edit Vew Hitory Bookmarks Tools Help

@ c &y [ L [ntefimain 2 o psu.ccu -

22 National Center for Bi.. = BLAST: BasicLocal Ali.. 5% Gazeta.pl - portal inte. Onet.pl - Polski Portal.. (%) Poomoc.pl - Klikaj i po

2 Most Visited

Tools ={ | Histol | Options ~ |
Fotch RO . ry japonei

Multivariate Analysis =

Evolution Show taxonomic representation for: oe

Metagenomic analyses [ Filter on data 4 =l IM ® 0%

etch taxonomic Jumn:
fepresentation GIs column: 4: Join two Querieson @& §

2 = data 3 and data 2

= Summarize taxonomy -
select column containing GI numbers

 Draw phylogeny 3: Compute sequence @ X

) Name column: length on data 1

= Find diagnestic hits c1

= Find lowest diagnostic rank select column containing identifiers you want to include into output I 2: ondatal @ X

= Poisson two-sample test Execute b |1: GF5 A 200.fasta @ %

Human Genome Variation

EMBOSS ) Use Filter and Sort->Filter to restrict output of this tool to desired taxonomic ranks. You can also use Text Manipuiation->Cut to

remove unwanted columns from the output.
NGS TOOLBOX BETA

NGS: QC and manipulation What it does
NGS: Mapping

Fetches taxenomic information for 3 list of GI numbers (sequences identifiers used by the National Center for Biotechnology

NGS: SAM Tools Information http://www.ncbi.nlm.nih.qov).
NGS: Indel Analysis
NGS: Peak Calling Example

NGS: RNA Analysis
Suppose you have BLAST output that looks like this:

RGENETICS

SNP/WGA: Data: Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models

[ hittp:jmain.g2.bx. psu.edu/tool_runner?tool_id=Fetch +Taxonomic +Ranks

| queryId | targesEl | identity | sligmmentlength | mizmatches | gaps | scors |

| 1L EYRX4VCOIBXWX1 2€5 | 1530815 | 50.05 | 212 1 15 1 €1 252.00 |

and you want to obtain full taxonomic representation for Gls listed in targetGI column. If you set parameters as shown here: 4|

Filtrowanie sekwencji unikatowych na okreslonym poziomie taksonomicznym
Metagenomic analyses ->Find lowest diagnostics rank
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File

Edit View History

Bookmarks ~ Tools

Help

@ c

& [ L] [ntpsfiman. 2 bx.psu.cduf -

2 MostVisited == National Center for B

= BLAST: Basic Local Al

33 Gazeta,pl - portal inte Onet.pl - Polski Portal . (%) Poomoc.pl - Kikaj i po

x

] Google Mail - Sekretariat® (2) -w.babikc.. ¢ | =

1

Tools [ Options ~ | - = - 2l | History [ Options ~ |
Find lowest diagnostic rank
Multivariate Analysis =
Evolution for taxonomy dataset:
Metagenomic analyses [&: Fetch taxonomic r..n on data 5 | IM @ %
repi ion on data 5

- m% require the lowest rank to be at least:

representstion

|Class v IM @ %
= Summarize taxonomy
= Draw phylogeny Execute 4: Join two Querieson @ § %
data 3 and data 2
= Find diagnostic hits
What it does 5

= Find lowest disgnostic rank 3: Compute sequence @ { %

D This tool identifies the lowest taxonomic rank for which a mategenomic sequencing read is diagnostic. It takes datasets length on data 1

Poisson two-sample test P
- produced by Fetch Taxonomic Ranks tool (aka Taxonomy format) as the input.
Human G iati I)Z bl on data 1 @ %
LNEOS Example |1: GFS A 200fasta @ { 3¢

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Indel Analysis

NGS: Peak Calling

NGS: RNA Analysis

RGENETICS

SNP/WGA: Data; Filters
SNP/WGA: OC: LD; Plots
SNP/WGA: Statistical Models

Suppose you have two reads, read_1 and read_2, with the following taxonomic profiles (scroll sideways to see the entire

dataset):

1 zoor kingdoml phyluml subphyluml lassl classl subclzssl supesorderl orderl subord:
2 zoot kingdoml phyluml subphyluml 12221 clas=1 =ubclassl superorderl orderl subord:
3 zoot kingdoml phylum3 zubphyl 1 clazs3 subclaz=3 superozderd ordesd subord
2 zoot kingdoml phylumd =ubphylumd laz2% clas=f zubclaz=2 superorderd order? zubord:

For read_1 taxonomic labels are consistent until the genus level, where the taxonomy splits into two branches, one ending with
subspecies] and the other with subspecies2. This implies that the lowest taxomomic rank read_1 can identify is SUBTRIBE.
Similarly, read_2 is diagnostic up until the superphylum level. As a results the output of this tool will be:

zead 12z zoos
zeasz 3 zoos

mpnyluml 1

Eingdeml

phyluml 1 elaz=1 subclazsl superorderl orderl subors:
Eingdeml n n n n = n n

where, n means EMPTY.

What's up with the drop down?

Podsumowanie danych
Metagenomic analyses->Summarize taxonomy

Wszystkie kroki naszej analizy sg zapisywane, mozemy je odtworzy¢, zapisa¢ w pliku, wykonac
ponownie, przesta¢ komus jako Workflow:

History->0Options->Extract Workflow

efox

Edit View History

Eile

Bookmarks  Tools

=181 x|

Help

@ c

&y [ 1] hetp: main. g2.br, peu.ectuy -

youtube aquarium south asia

=

£ Most Visited = National Center for i

& BLAST: Basic Local Al

$52 Gazeta.pl - portal inte Onet.pl - Polski Portal... ) Poomoc.pl - Kikaji po.

youtube aquarium - Szukajw Google % | *J youtube aquarium south asia -Szukaj .. % | % YouTube - Coelacanth (Latimeria chalu... > Galaxy

Tools | Options ~ |

Evolution a

Metagenomic analyses

= Fetch taxonomic
representation

= Summarize taxonomy.

= Draw phylogeny

= Find diagnostic hits

» Find lowest diagnestic rank
= Poisson two-sample test

Human Genome V.
EMBOSS

NGS TOOLBOX BETA

NGS: QC and manipulation
NGS: Mapping

NGS: SAM Tools

NGS: Indel Analysis

NGS: Peak Calling

NGS: RNA Analysis
RGENETICS

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models

Workflows

K1l

The following list contains each tool that was run to create the datasets in your current histary. Please select those that you
wish to include in the workflow.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow will be shown in gray.

Workflow name
IWDrkﬂuw constructed from history 'Unnan

Create Workflow | Checkall | Uncheck all

Tool History items created
| Upload File ‘ 1: GF5_A_200.fasta
>
‘ ¥ Treat as input dataset
Megablast
> I 2: Megablast on data 1
¥ Include “"Megablast” in workflow
Compute sequence length
> I 3: Compute sequence length on data 1
 Include "Compute sequence length” in workflow
Join two Queries
> I 4: Join two Queries on data 3 and data 2

¥ Include “Join two Queries” in workflow

Filter

History

oC

Unnamed history

<=

8: Summarize @08
taxonomy on data 7

50 lines, format: tabular,
database: 7

Info: Read 13 unique taxIDs
[S[%]

B

zoot oot

superkingdom Archaea

superkingdom Bacveria

superkingdom Eukaryosa

tingdon

superphylum Fibrobacteres/Acidoba
|

Metazos

d lowest ® 8
diagnostic rank on data 6
48 lines, format: taxonomy,
database: 7
Info:

[S[%]

B

TaxId

Hame Root 4
GIORHYHOBISEF4 115347
GICKHYHOBISSRY 114706

GICRHYHOSISLGZ 152507

oot  Arch

root  Bact

zeer  Base

| Done



