Worked example - BLAST

Search Entrez Nucleotide for GR421296 and copy the sequence in FASTA format
Go to the NCBI BLAST page: http://blast.ncbi.nim.nih.gov/Blast.cgi
See the different BLAST programs

Click on "blastx"
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Paste the FASTA sequence in the input box, or paste just the accession number GR421296

Select "non-redundant” under "database" and check "Show results in a new window"

Click the BLAST button to run a blastx search trying to find out what protein that sequence may

code for.
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See the database used (top right)
You can display or hide the different result sections

Mouse over the graphical display of the alignments to see the best hits
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Click on the in the description links to see the GB entry for each hit. Click on the Max score to
jump to the alignment
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Go back to the BLASTX results window and click "[Taxonomy reports]"
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Go back to the BLASTX page
Click in "Algorithm parameters"

Repeat the search of GR421296 after changing the "Expect threshold to 10™ (1e-14) and run
BLAST

¥ Algodithm parnmelens Note: Parameter valugs that differ from the default an highlightad in yellow and marked with  sign

Ganaral Parameters

Max targat (e )

ittt Select tha masimum ramber of sligred ssquenoes o display G

Expaci threshold |, 1815 o

‘Word size 5y

Max matches Ina -ﬂ "

GUBFY FRrGE

Scoring Paramaters

Makrix BLOSUMET F)

S [Ewvnece. 11 Bsnsion 1)
Filters and Masking

Fibtar # Lew compleaity regions &

Mask [ Miask for lookup tabie oy G

(1 Mlaak bower caba lnibees 4

cm Sonrcn catabase NOR-eIUREER protein Requences [N using BISSEE [s0arch protein AtSBARES USING § IFANKISE] AuCleotide query)
| Ao et 08 e wi e

Observe the reduction in the number of hits

Query ID gi|243128777|901GR421296.1] Databage Name nr
Description MALCOS_BI0 MALC Manihot esculenta cDMA clone MALCOS_BL0O. Description Al non-redundant GenBank CDS
Molecule type rma transiations+ PDB+ SwissProt+ PIR 4+ PRF excluding environmental
Query Length 596 samples from WGS projects

Program BLASTX 2.2.24+ (ifation
Other reports! =3earch Summary [TAXongmy repors]

¥ Graphic Summary

Diistribution of & Biast Hits on the Query Sequence 4
WIoUA G 10§08 (N BT, Cick 50 SMow BEGRMONS |

Color kel for alignment scoras

Auery

o 100 200 L] 400 H00

v criptions

Lagand for links b0 other rescurces: [0 UniGene [ aE0 2 Gene Bl structurs [ map Viewasr Bl PubChom BloAssay

5 produckng significant allgnments:

Py J_ Description ) | l-]ﬂ | Query P | Max Links
S _DOS1E0AS,1  serine-threonne protein kingse, plant-typs, putative [Ricnis commun LG LR 56% da-16 A6
EF (05160471 serine-threonine protein kinase, plant-type, putative [Ricnus commun B2 L1 ¥4 8% Se-1B ErL [G)
HE_199788.1 loucing=rich repeat transmembrane protein kinase, putative [Ambidop B0 Br.n 5T le-15 41% m
EF_ 0038640151 | hppothotcsl protein ARALYDRAFT 405037 [Arshisapsis lyrata subsp. | 659 a9 Td% da-15 6% E
BAEAEAS1.L putative receptor protain kinase PERK] [Giycine max] =gb|ACMBRS02 BS5 A58 1% Ja-18 A6
EP 003864016, 1 predicted provein [Arabidopes lyrats subsp, lyrata) >goiEPHA027S, 1| e 4.7 53 G 15 A% Le]




Click on the light blue link "U" (for Unigene) in the far right column of the descriptions
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Go back to the BLASTX page and click on "blastn” tab at the top left. The same FASTA
sequence or accession number GR421296 should be already in the input box. Select
"Nucleotide collection" (nr) under "Database"

Under "Program selection” check "Optimize for highly similar sequences (megablast)”. Click
"Algorithm parameters" and see the Expect threshold
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Check "Somewhat simmilar sequences (blastn)". What parameters does this program change?
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Select Megablast again and click the BLAST button. Do you get any hits?

:‘_‘. BLAST My WL

= Homa RocentResulis  Saved Sirstogles | Malp

BNCHV BLAST! blastn sultel Farmatting Rasulls - TEXAVIWRDIN
Edit and Resubmii  Sove Search Sirateges  »Eormaltng oplions.  » Dewnlpad

Query ID QURSZII6TTT|gb| GRAZIE06.1] Database Name nr
Description MALCOS_B10 MALC Manirol esculénta cDNA clone Dascription All GenBank+EMEL+DDBI+PDE sequences (But no EST, 5T5,
MALCOS_B10. G55, environmental samples or phase 0, 1 or 2 HTGS
Molecule type ma SECLUENOES )
Query Length 556 Program BLASTN 2.2.24+ pClation

D Mo significant similarity found. For reasons why,click here
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Go back to the NCBI BLAST front page and select "Primer-BLAST" under "Specialized BLAST".
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Click "Advanced parameters" and see that this program
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BLASTN with different parameters

Go back to the NCBI BLAST page and click on "Protein blast". Check PSI-BLAST under

"Algorithm" in the next page
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Paste the hypothetical protein XP_002536085 from Ricinus communis in the query box. See the
PSI-BLAST threshold (0.005). Check "Show results in a new window and run BLAST
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See the results above and below the threshold. See the alignments (the first is the match of the
query to itself)
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>Cref |[XP 002316B84.1] EE predicted protein [Populus trichocarpa]

gb|EEES74956.1 E predicted protein [Populus trichocarpa]
Length=

GENE ID: 7460806 POPTRCRAFT 660905 | hypothetical protein [Populus trichocarpa]
{10 or fewer PubMed Iinks)

Socore = 244 bits (622), Expect = Je-62, Method: Compositional matrix adjust.
Identities = 168/364 (46%), Positives = 227/364 (B2%), Gaps = 25/364 (6%)

Query 115 TCWSESSGSEESDHESSRGRPERREENTREVENVEGGATRRRYRSRECSSCSGHDWSEEE 174
IC & & +E5+ E +GRPERRE+ RE +K++ GA RRRYRS SCSS5CE HD 5§ +
Sbhjeot 32 TCQSQS8-—-DESEYERCKGRPERRDDEKRKSENIRSGAKRRRYRSGSCSSCSRHDDSSDE BB

Query 175 WV-———- TDEHNVSERLESIITLPHEDEEGRELNRDECFEEMICDHDDYPSSRSKDSKDGGEN 229
+ T K SERL+SII LP ED E REL++D+ KEE+ DHDDYPSSRENDSHDG N
Shjct 89 LMSKIMIGERTSKRLRSIIILPGEDSEVRELDKDEHEEEITYDHDDYPSERENDSKDGLN 148

Query 230 KSVSAYEPCVESEKERSIEIEKKEDASSFNIKTTELPSSYKHNGDDHHLGERFASDS--VE 287
+ ++R IE ERK+EDA++ N K +L 5§ K G+ H ++ D V&
Sbjet 14% -----—————-FMEERPIEDEKREDAAARSHSKAIELTESNEVGEGQHTERKPGYDVGREVE 1647

Query 288 KNDALEEETSNTSEVVGSANANDLESILREKALEWLRRFR---GEIQTHMESTVSQEDEN 344
KD +E+ + +V +AN +DLE++LA+KALENL+ FR G QTH KS V QED+
Sbjeot 1%8 THDTEKEQWDVSGVIVHTANVDDLETVLRQKALEWLETFRSGLGGFOTHAKSAVIQEDER 257

Query 345 DVTLESLSTTHEGEVNEIASLEDDGTRGENGDSAHPVOEEENIFDTEMGGHNDSVSAMDNAY 404

DT +3 + E+ + + GTR + DSAH E+ I D G++3 BR +N +
Shjcr 258 DETROSPFSVMPELGQTHEIPHVVGTRMAGEDSAHSSLNEE-IPDGGICGSESCSAKNKVH 316

Query 405 IPNOMAVAGREFANMNLEPVINKPTLVTSALKQALSWATSTAMELPASKESDTAKLVIGS 464

) P+Q+A+ GREK + 5  NKP L+TSA ++ALSN T+T E PAS+E++ KL G+
Sbhjoct 317 PPDOVAIPGREEVSTFASSSENKPRLITSASREKALSKVTTTLEETPASRETHQPELASGT 376
Query 465 SEGK 468

3 G+
Shjor 37T SIGR 380

Click the "GO" button by "Run PSI-Blast iteration 2 with max 500"

See the new hits suggesting potential function
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Look at the alignments to estimate if they are reliable

*Cref |XP 001191416.1] m PREDICTED: =imilar to WD repeat domain 60 [Strongylocentrotos
purpuratus]
Leangth=1077

GENE ID: S80071 LOCS580071 | similar to WD repeat domain &0
[Strongylocentrotus purpuratus]

Sort alignments for this subject seguence by:
E walue Score Percent identity
wery start pogition Subject start positic
Score = 54.5 bits (129), Expect = Je-05, Method: Composition-based stats.
Identities = 53/293 (18%), Positives = 1097293 (37%), Gaps = 12/293 (4%)

Query 25 SYSSDDSRSSVEVSFSSEDSYEHR-KEREATHN VEGSRRREVESHESSSEESGYLERHORE B3
= O R +0 +HR K R + + R R ++ + +R
Shjee 28 SHHEDKDRDKEREKPRDKDRERHRDEDRDEDSHRDEEHERERDEDRDROEEKDEDRERRE BT

Query 84 RRKNDSEVRKETYRSKEEEEAREASSSSRECSTCWSSS5G5EESDNESSRG———-RPERREE 140
R+ +3 E¥ R K ++ + R +E5 E BRG R + REE
Shjee &8 DREGEESKEEDRERREDREEDSSXDEDAREKDRDGREEREEESSKEKDRGENDREKHREE 147

Query 141 NIREVENVEGGATRRRYRSRSCSSCECGHDWSKERVIDGNVSERLESIITLFRKEDEEGREL 200
++ K +R 5+ + #++ D +RE O+ o+ -+
Sbjct 148 EXDRDREKKERSHRODNKESAERTDSGKEERHRDR--DEEFREREKESGSRDGDESSTEDG 205

Query 201 NKROECKEEMICDHDDYPSSRSHDSHDGGHESVSAYEPCVESERKRSIEIEKKEDASSFNI 260
+RD+ +EE D + +8ND + - +H+++ + o+t
Shjct 206 DROXAREEERHRDKDRERRKEKESKDSDRERREHRDEDGSADRREREKSCEREERKEHKE 265

Quary 261 HTTELPSSYENGDDH-HLGSRFASDEVEK-—---KDALEEETSHNTSEVVGESAE 307
+ + 5 +ERG D H R D VG+ +0 E++ +++ G+
Sbjct 266 EXKGRSKSEHENGIDERHEKKREDEDDVGEEILEVSDOKEQOMEESMODDGYED 318

Run a new PSI-BLAST iteration to see more hits. Until when can you continue performing PSI-
BLAST iterations?
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Go Back to the protein blast page

Check BLASTP under "Algorithm" and paste the hypothetical protein XP_002540178 in the
qguery box

See the Conserved Domain Database matches
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Query ID gil2550211 39 IrellXF O0Z540L7H.01 Database Mame nr
Description hypathetical protein RECOM_2 136480 [ Ricinus communis] Description Al non-redundant GenBank COS
sgi| 223408471 |gb| EEF2220E, 1| kypothetical protein translstions+ PDB -+ SwissProt+PIR+PRF exchuding emvircnrmentsl
RCOM_2136460 [Ricinus communis] samples from WGS projects
Malecule type amino acid Program BLASTF 2.2.24+ ®Citation

Query Length 167
Other reports: ®Search Summary [ Tixonomy reports] [Distance tres of resyults| [Miltipls allgnoreesent]

| ¥ Graphic Summary
W Show Congerved Domalng
Pustative conserved domains have been detected, click on the image below for dotalled results.

t i LT] i 1 L ity we
" e P I N S T L L I | T — | L o £ J
Buery seq.

Superfanilies &J f fgenet superfamily )] [ Agenet superfamilu }
Diswibution of 158 Blast Hits on the Query Sequence &

[Mouse-over 1o show deline and scoms. cck ko show alignments

Calor kw far ﬂiﬂl‘ll‘l‘l‘m SCOres
4050 [ONSSBE  B0200 =200 |

Duery

Go back to the NCBI BLAST front page and select "nucleotide blast". Check the box "Align two
or more sequences"

Paste the mRNA sequence accession number GU111719 in the top box and the genomic
sequence GU111714 in the bottom box.
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Run the BLAST alignment
Expand the dot matrix view
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Exercises:

1. Run a nucleotide BLAST search of GR421296 (that yielded no hit using Megablast in the
worked example) against the 'nr' database using Discontiguous megablast, and Blastn. Do you
get any reliable hits?

2. You have this pine (Pinus pinaster) EST (FN868597) and you want to know if there is a
putative homologue that is expressed in Brassica rapa. What BLAST program will you use?
What database will you use? How many B. rapa ESTs match the pine EST? Could all these
ESTs correspond to mRNAs coded by the same gene (hint: use your muscle).

3. How does the BLAST alignment of 2 sequences compares to Spidey when you align
GU111719 and GU1117147 (look particularly at exon 2).

4. Use the nucleotide sequence GU191335.1 as query to perform two searches: BLASTX and
BLASTN versus the 'nr' database. As the sequence comes from rubber tree (H. brasiliensis), in
both searches the first hits will be from the same species. Which is the second species hit by
BLASTN? Which is the second species hit by BLASTX? Which one is more likely to be a
homologue of GU191335.17

5. BLAST the cassava EST DB927724 against the "est_others" database. Repeat the search
unchecking the filter "low complexity regions" under "Algorithm parameters”. What is the
difference in the results? What does it mean? (hint: click the blue question mark button next to
the "low complexity regions" checkbox; click "more" for additional info).



