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Basic Local Alignment Search Tool

Jos sulla on jokin sekvenssi, saat äkkiä lisätietoja, kuten 
sen, onko se sekvenssi ennestään tunnettu

Kotitehtävä #8



Kotitehtävä #7

Luennolla jaettiin paperi, jossa oli 20 DNA-
sekvenssin pätkää (löytyy myös verkosta)

Valitse satunnaisesti yksi rivi, kopioi se tekstiksi

Mene sitten geenipankkiin ja blastaa

Seuraavassa on yksi polku malliksi 
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Tiedonhakua elävässä elämässä

BLAST

Basic Local Alignment Search Tool

Jos sulla on jokin sekvenssi, saat äkkiä lisätietoja, kuten 
sen, onko se sekvenssi ennestään tunnettu

Laitan tähän ihan oikean esimerkin 



Tällainen MEGA4 näkymä ilmestyi kerran, kun tutkittiin 
muutamia kirjolohifarmin Gyrodactylus-loisia ja linjattiin ne 
lähimpien sukulaistensa kanssa. Selvä aukko linjauksessa.

Sehän nyt voi olla aukko (deleetio) tai lisäys (insertio), mutta 
kun lisättiin muita lajeja, se näytti lisäykseltä.

Tutkitaan ihan lyhyesti, mitä BLAST sanoisi.



AAGGTTGATCTGTTAGTGACTTGATCTACGGGTGCTTGCAC
CCCTACTCAGGGCTGGC

Merkkasin jakson (shift painettuna) ja kopioin sen (printtasin 
sen tuohon) 

Sitten menen geenipankkiin



Täältä MEGAsta pääsee suoraan geenipankkiin, kun on 
merkannut hakusekvenssinsä

Tuo ikoni heittää suoraan BLASTiin



merkattu jakso

pitää muistaa 
merkitä tämä
"muut", niin ei 
tarvitse odotella 
kaikkia 
ihmissekvenssejä

Lopuksi 
komennetaan 
toimi
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IGS

ITS

ITS

Se outo pätkä olikin insertio, 
lisuke, joka on siirtynyt 
ribosomigeenien välikkeestä
(integenic spacer)

Löytyi ainoasta lajista, jolta 
se IGS on sekvensoitu, mutta 
varmaankin se on siirtynyt 
juuri näiden sukulaislajien 
edeltäjältä
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Insertion (57 bp) tapahtumapaikka 
fylogeniassa

Uusia lajeja:

G. ouluensis
ristetymä kirjolohella
G. pomeraniae (ÄITI)
G. salvelini
G. lavareti (ISÄ)

Sitten piirrettiin fylogenia (MEGAlla sekin) ja tiedettiin, missä insertio on tapahtunut. 
Risteytymä farmilla johti useiden lajien kuvailuun. Toisessa puun haarassa on monta 
nimetöntä lajia.
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Shiec 125 TRRANCYGTIGGTGACTIGHWCTACS! 180

>I7 91112711312 | emb |23276032.11GSA276032  Gyrodactylus salaris ribosomal RNA IGS (2619 bp)
Lengeamzels

Seore = 73.7 bits (33), Ewpect = de-11
Tdentivies = 42/41 (35%), Gaps = 0744 (0%)
Scrand=plus/Plus

Query €  COGTTGGTGACTIGTACTACCGGIGCTTGCACCCGTACICAGSS 49
T D 0

3





Deta Edt Opton View Lnks Go Hep

.2 -9 | o saatosigment
| ckess Pt /7o ncb i i o blast/Blat o
|nks @nca!
Alignments
Get selected sequences Select all Deselect all Distance tree of results.

>0 11120543366 ab|27434535 2| Gyrodactylus lavareti 185 ribosomal RNA gene, partial sequence;
internal transcribed spacer 1, 5.35 ribosomal ANA gens, and
internal cranscribed spacer 2, complece sequence; and 285

Seore = 553 bits (44), Ewpect = le-1¢
Tdencivies = 41/52 (s3%), Gaps = 0/52 (0%)
Scrand=plus/Plus

Query 1  TGARACCOTTGOTGACTIGTACTACCGGTGCTTGCACCCGTACICAGSGCTS 52
LU LT D O
GGTGCTTGCACCCSTACTCAGRECTS

Shiec 125 TRRANCYGTIGGTGACTIGHWCTACS! 180

>I7 91112711312 | emb |23276032.11GSA276032  Gyrodactylus salaris ribosomal RNA IGS (2619 bp)

Seore = 73.7 bits (33), Ewpect = de-11
Tdentivies = 42/41 (35%), Gaps = 0744 (0%)
Scrand=plus/Plus

Query €  COGTTGGTGACTIGTACTACCGGIGCTTGCACCCGTACICAGSS 49
TLCLCLC DL DL
Shjec 897 COGTIGGTGACTIGTACTACCAGIGCTIGEACTCGTACICAGSS 940

>I 91114330451 | enb |AJ407867.1/GBL407867 Gyrodactylus blicensis partial ITS1

Seore = €0.3 bits (31), Ewpect = Se-07
Tdentities = 35/43 (30%), Gaps = 0743 (0%)
Scrand=plus/Plus

Query 11  GOTGACTIGTACTACCGGTGCTTGCACCCGTACICAGSGCTGA 53
TULCC D O
LCGGGTGCTTGCACCECTACTCAGRGCTGA

Shjes 120 GOTGACTIGATCTA 162

>I 11144954372 |ab|EF113106 1] Gyrodactylus salvelini 185 ribosomal RNA gene, partial sequence;
internal cranscribed spacer 1, 555 ribosomal ANA gene,

and internal cranseribed space:r 2, complete sequence; end 255

Zibosomal ANA gene, partial segushcs

Seors = 5204 bits (30), Supect
Tdenvivies = 20/45 (s8%), Gaps
Scrand=plus/Plus

2e-06
/35 (0%)

Query &  GTTGGTGACTIGTACTACCGGTGCTIGCACCCGTACICAGSSCTS 52
CULCCCC T D O L
GTTGGTGACTIGATCTACGAGTGCTTGCACTCATACTCAGRRCTS

seses 136 180

>~ 551144954331 b EF113104.11 Gyrodactylus lavarevi 185 ribosomal RNA gene, partial sequence;





lignment. Explorer (C:\Documents and Settings\Jaska\My Documents\MANUSCRIPTS\SPLIT taxonomy\CLEAN NEW SPECIES.mas)
Dota Edt Search Algment Web Seguencer Disply tep

D& @ @ fiii | W o LR N B 4B X

ONA Suence | Tranted PrteinSsqusnces |

[E—_sp (saivelinus aipinusiwen N
[ sp- (R_rucilus) culu arasssac HEH

6 2svarec: C.lsvarscus Finiena
6 2svarees o mykiss Arssasas
[_sp_(2_rucilus) Polana

G- pliccensis aseoraer + 517

2012 & with  C wioGaps




 G. salaris


 G. osmeri NEW


 G. sp. (A. alburnus) Oulu AF484547


 G. sp. (R. rutilus) Oulu AF484545


 G. leucisci Oulu AF484537


 G. leucisci Oulu AF484536


 G. lucii


 G. sp. (R.rutilus) Oulu AF484546


 G. lavareti O. mykiss AF484535


 G. sp (R.rutilus) Poland


 G. bliccensis AJ407867 + 917


 G. sp (Salvelinus alpinus)NEW


 G. lavareti C.lavaretus Finland


100


100


100


79


100


100


69


99


51


100


93


77


0.005


National Center for Biotechnology Information - Windows Internet Explorer,

G- Ewiantinonsor

)] ose

Ele Edt View Favortes Toos Help

% 40 [ tonal Contr fo iotechnlogy Tfornaton

National Center for Biotechnology Information

Resources
e
All Resources (A-Z)

o

i

‘Genes & Expression

[

(S

-

Variation

o -

Page + () Tools -

My NCBI| Sign In

Search| All Databases

Welcome to NCBI

‘The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information.

Hore about the NCBI | Mission | Organization | Research | RSS

Genome Reference Consortium

Formed to improve human and mouse reference.
assemblies, GRC willfix locl misrepresented in
reference assembly, fill remaining gaps. and make
alternate representations of complex loci.

How To..

Obtain the ful text of an ariicle
Retrieve all sequences for an organism or taxon

Find a homolog for a gene in another organism

Find genes associated with 3 phenotype or disease

Design PCR primers and check them for specificity

Find the function of a gene or gene product

Determine conserved synteny between the genomes of two organisms.

Seeall i€

NLM/NCBI HIN1 Flu Resources.

FLU.cov

Know what to do
about the fiu.

Newest HINT influenza
sequences

‘Submit flu sequences to GenBank
LatestH1N1 ciations in Publed
HediinePlus (consumer health
information)

((WisirruGov)
—_— Enviro-Health links

SEARETRISWIDGET

Popular Resources.

Publied
Publied Central
Bookshelf

BLAST

Gene

Nucleotide

Protein

GE0

Consenved Domains
Structure

PubChem

NCBINews.

Noverber and 02De02009

October News

Featured: New Discovery-oriented
Publiled and NCBI Homepage. T.

NCBI News - 05002009

September 2009
‘The September 2009 issue of the
NCBI News is available

NCBI News - August 19 Avg 2009
2000

‘The August 2009 issue of the
NCBI News is available online.

Hore,





BLAST: Basic Local Alignment Search Tool - Windows Internet Explorer

G0 - ot #](6)1) oo

Ele Edt View Favortes Toos Help

R T —

< BLAST
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» NCBI BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. | Ga)

A COBALT multle sequence
alignment can now be.

BLAST Assembled Genomes downloaded to a local fe.

Thu, 21 Jan 2010 17:00:00 EST
Choose a species genome to search, or list all genomic BLAST databases.

Human Oryza sativa o Gallus gallus
House Bos taurus a Pan wroglodytes
Rat Danio rerio o Microbes

Arabidopsis thaliana Drosophila melanogaster o Apis mellifera Je ofthe Day

Use Genomic BLAST to see

Basic BLAST you are interested n the
‘evolution of a particular gene:
or gene famiy tis often
ntetestng to examine the
Search a nucleotide database using a nucleotide query ntro-exon structure even
Algorithms- blastn, megablast, discontiguous megablast across species.

More tips...

Choose a BLAST program to run

nucleotide blast

Search protein database using a protein query

proteln blast Algorithms: blastp, psi-blast, phi-blast

blastx ‘ Search protein database using a translated nucleotide query

thlastn ‘ Search translated nucleotide database using a protein query

thlastx ‘ Search translated nucleotide database using 2 translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses )

Make specific primers with Primer.BLAST
Search trace arct

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)

Internet
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Sequences producing significant alignments:
(Click headers to sort columns)
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EUS83735.1  Anser albifrons voucher 2K nuclear copy of mitochondrial control re
EUsE373a.1 | Anser anser voucher 25K nuclear copy of mitochondrial control reai
EUS32683.1  Anser anser breed White Roman mitochondrion, complete aenome
EUS71555.1  Anser anser haplotype A8 D-loop, partial sequence; mitochondrial
EUS71555.1  Anser anser haplotype A7 D-loop, partial sequence; mitochondrial
EUS71554.1  Anser anser haplotybe A6 D-loop, partial sequence; mitochondrial
EUS71553.1  Anser anser haplotybe AS D-loop, partial sequence; mitochondrial
EUS71552.1  Anser anser haplotype A¢ D-loop, partial sequence; mitochondrial
EUS71551.1  Anser anser haplotype A3 D-loop, partial sequence; mitochondrial
EUS71550.1  Anser anser haplotype A2 D-loop, partial sequence; mitochondrial
EUS71345.1  Anser anser haplotype At D-loop, partial sequence; mitochondrial
AYS52169.1  Anser cyanoides breed Rhine control region, complete sequence; m
AYS52168.1  Anser cyanoides breed Landish control reaion, complete sequence;
AYS52167.1 | Anser cyanoides breed Zi control region, complete sequence; mitoc
AYSS52166.1 | Anser cyanoides breed Huovan control reaion, complete sequence;
AY112971.1  Anser indicus mitochondrial D-loop, partial sequence

AY112969.1  Anser canaaica mitochondrial D-loop, partial sequence

AY112966.1  Anser anser mitochondrial D-loop, partial seauence.

AY072583.1 | Anser canagica mitochondrial control reaion domain 1, partial seaue
AF15357; Anser anser rubrirostris nuclear copy of mitochondrial tRNA-Glu, co.
AF153570.1 | Anser anser anser nuclear copy of mitochondrial tRNA-Glu, control
AF1535s: Anser albifrons flavirostris nuclear copy of mitochondrial tRNA-Glu,
AF153365.1 | Anser albifrons albifrons nuclear copy of mitochondrial tRNA-Glu, cc
AF1535s: Anser ervthropus nuclear copy of mitochondrial tRNA-Glu, control re
AF153366.1 | Anser brachyrhynchus nuclear copy of mitochondrial tRNA-Glu, cont
AF1535s: Anser fabalis rossicus nuclear copy of mitochondrial tRNA-Glu, cont:
AF173807.1  Anser canagica mitochondrial control redion, partial sequence.
EUS01732.1  Anser anser voucher 25K control redion and tRNA-Phe qene, partial
EUS0I7311  Anser anser voucher 24K control redion and tRNA-Phe qene, partial
EUS01730.1  Anser anser voucher 23K control reaion and tRNA-Phe qene, partial
EUE01727.1  Anser anser voucher 1SN control reaion and tRNA-Phe qene, partial
EUE01726.1  Anser anser voucher 14N control reaion and tRNA-Phe qene, partial
EUE01725.1  Anser anser voucher 13N control redion and tRNA-Phe qene, partial
EUE01724.1  Anser anser voucher 12N control redion and tRNA-Phe qene, partial
E)711453.1  Anser cyanoides haplotype 45ChDauria control reaion, partial seaut
E)711452.1  Anser cyancides haplotype 14ChDauria control reaion, partial seaut
E)711451.1  Anser cyancides haplotype 13ChDauria control reaion, partial sequt
7114501 Anser cyanoides haplotype 12ChDauria control reaion, partial sequt
E)711245.1  Anser cyancides haplotype 11ChDauria control reaion, partial sequt
E)711445.1  Anser cyanoides haplotype 71Udkhabarovsk control redion, partial
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Features Sequence

zLocus

=Use3735 1141 pp  DNA linear VAT 01-DEC-2008

DEFINITION Anser albifrons voucher 2K nuclear copy of mitochondrial comtrol

accesszon
VERSION
KEYHORDS
souRCE

region.
=use3735
EUS83735.1 GI:13249072¢

Anser albifrons (white-fronted goose)

ORGANISM Anser albifrons

REFERENCE
aUTHORS
TITIE
JOURNAL

ORIGIN

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Archosauria; Dinosauria; Saurischia; Theropoda; Coelurosauria;
Aves; Neognathae; Anseriformes; Anatidae; Anser.

1 (pases 1 to 1141)
ZLomakina,N.F., Roznkov,¥.I. and Linkov,A.B.
Direct Submission
Submitted (21-MAR-2008) Minselchoz of Russia, Federal Center of
Game Management 'Centrokhotcontrol', Teterinsky per.,l8, str.o.,
Moscow, Russia
Location/Qualifiers
11141
/organism="Anser albifrons”
/mol_type="genomic DNA"
/specimen_voucher="2k"
/db_xref="taxon:50385"
/tissue_type=ntongue musclen
/country="Russia: Kalmykia"
feature  <1..>1141
/note=mnuclear copy of mitochondrial control region”
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‘Sequences producing significant alignments:

Accession Description

ENE7S802.1  Tetrao urogallus mitochondrial partial D-loop, isolate 8
ENE7SE0L1  Tetrao urogallus mitochondrial partial D-loop, isolate 3
ENE7S800.1  Tetrao urogallus mitochondrial partial D-loop, isolate 10
ENE7S595.1  Tetrao urogallus mitochondrial partial D-loop, isolate 5
G0802782.1  Centrocercus urophasianus isolate OR74 control region, complete se
508027811 Centrocercus urophasianus isolate NV74 control region, complete seq
G0802780.1  Centrocercus urophasianus isolate MP15 control region, complete se
G0802778.1  Centrocercus urophasianus isolate CS20 control region, complete seq
502027781 | Centrocercus minimus isolate GP9 control region, complete sequence
502027771 | Centrocercus minimus isolate GP1 control region, complete sequence
502027761 | Centrocercus minimus isolate GBSO control region, complete sequenc
502027751 | Centrocercus minimus isolate DVC27 control region, complete sequer
502027741 | Centrocercus minimus isolate GB31 control region, complete sequenc
D0834450.1  Tetrao urogallus D-loop, partial sequence; mitochondrial
DO834473.1  Tetrao tetrix D-loop, partial sequence; mitochondrial
AY750955.1 | Tetrao urogallus aquitanicus voucher MNCN/ADNG750 D-loop, comple
AY750953.1  Tetrao urogallus aquitanicus voucher MNCN/ADNG748 D-loop, comple
AY750952.1  Tetrao urogallus aquitanicus voucher MNCN/ADNG747 D-loop, comple
AY750951.1  Tetrao urogallus aquitanicus voucher MNCN/ADNG746 D-loop, comple
AY750950.1 | Tetrao urogallus aquitanicus voucher MNCN/ADNG745 D-loop, comple
AY750949.1  Tetrao urogallus aquitanicus voucher MNCN/ADNG744 D-loop, comple
Tetrao urogallus aquitanicus voucher MNCN/ADN6743 D-loop, comple
Tetrao urogallus aquitanicus voucher MNCN/ADN6742 D-loop, comple
Tetrao urogallus aquitanicus voucher MNCN/ADN6741 D-loop, comple
Tetrao urogallus aquitanicus voucher MNCN/ADN6740 D-loop, comple
AY750944.1  Tetrao urogallus aquitanicus voucher MNCN/ADNG739 D-loop, comple
AY750943.1  Tetrao urogallus cantabricus voucher MNCN/ADNG6738 D-loop, comple
AY750942.1  Tetrao urogallus cantabricus voucher MNCN/ADN6737 D-loop, comple
Tetrao urogallus cantabricus voucher MNCN/ADN6736 D-loop, comple
Tetrao urogallus cantabricus voucher MNCN/ADN6735 D-loop, comple

AY750939.1 | Tetrao urogallus cantabricus voucher MNCN/ADNG6734 D-loop, comple
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Tetrao urogallus mitochondrial partial D-loop, isolate 8

GenBank: FN675602.1

EASTA  Graphics
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Run BLAST

serseoe S50 bp O linesr R oumR-2010 pickprmrs
SEETNITION Tecrac srosaiius misechonseiet pareie D-iscm ieiete . e
recesszon merseos
Tmsior | mversens.: cmizsserrass
mors
SOURCE mitochondrion Tetrac urogallus (western capercaillie) All links from this record
[ —— Rostd Seauences
Eikaryotar Netasos; Chordate; Cramiate; Versebrave; Sutelsostonis
Archosauria; Dinosauria; Saurischia; Theropoda; Coelurosauria; Taxonomy
Rress Racomashess Guliifommass Phacienidacs Toiraeminacs Tetmec.
e
SomRoRs  Resas,t. —— =
TITie . Game bits mese suchensicacion using PCR ceshmigies
JOURNAL  Unpublished Tum Off Clear
REFERENCE 2 (bases 1 to 520) [ Tetrao urogallus mitochondrial partial D-
SomRoRs  Besacin, oo o
Trie . Direst fusmission
Phasianus colchicus strauchi haplotype
JOURL  Submivied (16-788-2010) Rosas M., Tecrologia de los Alimemios, B prasinuscounes siaueninapine

Facultad de Veterinaria (U.C.M), Avda. Puerta de Hierro s/n,
Madrid, 28040, SEAIN Perdix dauuricae isolate No. 2 Dinaxi
Location/Qualifiers mitochondrial control region, comp Nuslestise

1..5%0 Perdix dauuricae isolate No. 1 Dinaxi
/organism="Tetrao urogallus" mitochondrial control region, come Nusisctice
/organelle="mitochondrion®
/mol_type="genomic DNA"
/isoTate=ran
/db_xref="taxon: 1008307 See more.
D-loop <1.75880
ORIGIN

Perdix dauurica mitochondrion, complete
genome Nudlestide

1 ctcrggttee toggtcagga acatcccatg Cttaactoct gaactcotca crtttcacga
61 agtcatctgt goattatict CocoTCtita GLCCOTQAtc gEQUCAtott atctottcat
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cggagtgota ttcaagtgaa gootggacta GECCTGEQET GOGLCCTAatc CTagectict
agtotocctc aatgagacoy TTTGOgTOTa TQUAatca TTTTGACACT GATECACTTT
ggatcgeatt tggTratoge Tettccacce cocoggtaaa TEUTQOTAtt Tagtgaatac
ttgtcggaca Tatttiaca aatTTTCAcT TCCTCTAttt toctaacasa actaggagat
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