Welcome to the
Gramene BLAST Tutorial

* This tutorial will show you how to conduct
a BLAST search.

* With BLAST you may:

— Search for sequence similarity matches in the
Gramene database.

— Select the best target database for your
search.

— Choose the best algorithm for your search.
— Fine-tune search parameters.
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Tutorial Help

The hand icon indicates a link that
allows you to go to the same page
In your web browser.

«== If you are viewing this tutorial with
/~  Adobe Acrobat Reader, click the
"bookmarks" on the left hand side of
the Reader for easier navigation.

Action Options are noted in this font.
Notes or comments use this style font.
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Did you know...?

ick Start

enomes for Rice, Maize & Arabidopsis; Look for
earch with GrarmeneMart;, Search for sequence
Gene Ontology.

Genes
Proteins
Ontologies

. rosite ar Browse by Gene Ontology using GO
Literature ¥ oy d

e Gramene now has tuterials
for every module.

All-GrameneMart
Surghur‘r‘l, and other Qrasses, or
campare maps of different types 2=

Gramene Tips:

Click here to open

nMﬂLECULﬂR MARKEJ
You can view Gramene's (SSRITY; or search by BLAST Home Page
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such as Fice Genes, Rice GITL, Maize QITL. Don't forget to explore traits in
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@ BLAST Home Page

SETUP
[ FAQ _
[ Enter the Quens Sequence Summary
Either Paste sequences (max 10) in FASTA or plain text: » setup
Sequence Information: O R
Enter a sequence that P configure
, @ wot vet initialised
HOM l/lﬂ\/ﬁ am’d are t/YM ng < Or Upload a file containing one or more FASTA sequences
to Locate, or ave trying to _
.ﬁwd a SLVI/LLLQY S@OUA@WG@ Or Enter an existing ticket 1D DNA COdeS contain: ACTG
for Fereve | | Peptide codes contain:
D d '
O peptive qusres ~_GALMFWKQESPVICYHRNDT
\

Select the databases to search agamst

e =
Select species: LIS
Use 'ctrl' key to select multiple species F'au:eae

v
Search IVL]COYV\/LWC/LOV\/: ® dna fjatahase Genormic sequence v
where would You Like to © peptite databace LA e e e
search for similar Select the Search Tool
sequences, using which sonfigures TRUND

tool? 3
compares a nucleotide query _ search sensitivty: [n{— COMPares a nucleotide (dna)
. mise search parameters to find the follou’ulng .
sequence translated in all alignments query sequence against a

reading frames against a protein
sequence database

nucleotide sequence database



http://www.gramene.org/Multi/blastview

BLAST - The Basic Local
Alignment Search Tool — is
used when searching for
related (similar) sequences.

Problem: Finding a

Nucleotide Match in the
Rice Genome

Example

You have an RFLP
(restriction fragment
length polymorphism)
genetic marker with a
known hybridization
equence, and want
to know where it is
located on the rice
genome

61

121
181
241
301
361

ggcatccatg
gccecgeggeg
ctcccecgecg
gcgaagaaga
cccgacatcg
ttcgagaagc
aactnacggg

gcgcccaagg
gagaaggccg
gcaaggccga
gcgtcgagac
gcatctcctc

tcgccgggga
agatccagac

cggagaagaa
agaaggcctg
gaagagcagc
ctacaagatc
caaggccatg
gtccgccaag
ctncgtccgce

cggcggcg
gcggggaaga
ggcgagggga
tacatcttca
tccatcatga
ctcgcgcecgcet
cttgtc

aagaagcccg
agcccaaggce
agaaggcggg
aggtgctcaa
actccttcat
acaacaagaa

cggaggagga
ggagaagcgt
gcggaagaag
gcaggtccac
caacgacatc
gcccaccatc



http://blast.wustl.edu/

Step 1: Enter the Sequence

1. Paste in the sequence. You nust
remove the sequence numbers first!

rew MNEETD

Enter the Queny Sequence

Either Faste sequences (max 10) in FASTA
gogoatocaty gogoocaagy coggagascas oo o ooc oo o
gqouooogodgod Jagaadgyood adaadoootyg gogodoodasds
ctoocogoog gUuasadgoocga gaagagoads oo oaoooos
gogaagaaga gogbogagac ctacaagate tacatcttoa

£

E=Te (o dole: (o ol ud=

Or Upload a file containing one ar more FASTA sequences results

s¢ vt imitialized

Or Enter an existing ticket ID:

You can search with up

to 10 Seouences at a
ALterwatL\/eLB, save a sequence to e, SL"WPLM forwuzt

a file and use this box to upload it. them using FASTA
L format. _

& dna gueries
eptide queries

1a. Select “dna queries”
because this is a nucleotide
sequence
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http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=blastview
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http://www.gramene.org/documentation/faq/blast_faq.html
http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=blastview

BN
2a. Select your target

organism(s), in this
case “Rice’

2b. Select your
database. For this
example, choose
“dna database”

Step 2: Choose Target Database

the databases to search against

. FPoaceas -
Select species:
Use 'ctrl' key to select multiple species 5
Rice_alta w

(% dna database

2c. Select a specific
database. In this case,
“Genomic Sequence”

Genomic sequence

O peptide database Peptides (Fyenesh gene models)

Select the Search T

2e. Select your
search sensitivity

(uun[i

/The available
set of
databases and
seareh tools
will change
according to
species and

oearch sensitivity: | Nearevact matc
h parameters to find the following

alignments

2f. Click RUN

Used To examine or alter
the optimized default
paravaeters (see slide 16)

2d. Select your search too,
“BLASTN?” for this example

type ot Use BLASTN for stimple nucleotide against nucleotide searches
database, ano Use BLASTP for stmple protein versus protein searches
BRI G Use TBLASTN for a protein query versus a DNA Library search
with each Use BLASTX for DNA query Versus pro’ceiw Ltbra Yy
\ release j Use TBLASTX for a translated DNA query against a translated DNA
database




Gramene BlastSearch [BlastView) - SmariyNg Internet Browser

Bookmarks  Tools

BLAST Queries

@ - -@ "9 Lg 0 |umgramene.Drg,l'Multi,l'bIasmw,l'BL.ﬂ._IaO"fSrm

D amarkFox Help D amartFox Support Plug-in AT

Genomes | Download | Resources | About

| Find anything +

4+ { CONFIG

4r {RESULTS 4» {DISPLAY }

Displaying unnamed sequence alignments vs Rice LATESTGP database

Showing top alignments of 167, sorted by

‘Raw Score

E-value

Aligninent Locations va, Kanotype (click amow to hide

Alignment Length
% Identity

Pvalue

refresh Online Help
FAQ Tutorial
Summary

P setup
e Rice

. Genomic
sequence

oA Thd




Step 3: Results - Genomic Context

[ new { seTuPp = 4+ {CONFIG 4+ {RESULTS refresh 3 Online Help
&9
Displaying unnamed sequence alignments vs Rice LATESTGP database Summary
Showing top (100 alignments of 16 d by | Raw Score b refresh
» setup
[¥] Alignment Laocations va, Kanaohype (click arow to hidel lD[BWtL‘fLﬂS number *Rice
- of results , enomic
f' sequence
— ¢ BLASTN
NE . _ ¢ | ow sensitivity
) 4 -
. =) ~d q » configure
S = I SN I S ¢ £ 10
i Alignment Locations vs. Karpotype (click " ‘ 'I‘ N .
R ERE * B 100
:;E:;;?:sm vs x , ' h‘ ‘ h‘ ,‘ ‘ * —fl |ter dust
_ztitﬁzr:q;m_ N S S b o Ay 15
Genomic Sequence... 5 g 7 g8 Q 10 11 12
S o Il 1
e e -N:-3
P-value: 112217

— Alignment...
Gery Seguence..

i GEnomic Sequence...
¥ asignmer Cortigiew ...

Click on
polnters to
view option
MENUL.

Hits are in genomic context.
Darker triangles indicate higher scoring hits.
The best hit is in a box.

Raw Score: 343
PercentlD: 86 B9
Length: 393
P-value: 3.2e-196
E-value: 3.2e-196
Alignmert. ..




Step 3 Results - Search Sequence

[¥] Algnment Locations va, Queny [click arrow to hide) o

[ (+) strand hits
HSP = high scoring pair ’ are showw tn upper
half of alignment

— Locations box.
+ hsps ]
4 Covernge — e — ]
e 0 — fRﬁd blocks show

histogram shows
numlber Of tumes a 50 100 150 200 251 300 351 re@LDVLS 0‘[£
reolow or quer ,
€9 Ay maximal coverage

sequence was
matched,

&

- h=ps \
/H’Lts b cowtextﬁr\ch\ >R>£\/erse (-) strand

sequence. Beglnning and hits are shown tn
end of search sequence are click on Lower half of
at left and right ends. blocks to view alignment
Darker colors are higher- option menu. \ Locations box. /

\ scoring hits. /



Step 3: Results — Alignment Summary

5. Click the [C] for “contig”
view of the genome (see
Genome Browser Tutorial

[¥] Alignenent Sumrmary (click arow

Select rovves to include intable, and type of so
[Use the 'ctrl' key to select multiples)

Cluery Subject Chi,
_aoff _aoff _aoff
Marne Mame Marne
Start Start otan Start

4. Click the [A] link of
the best (first) hit to
view the alignment

AITSTTEITC]
[A[S]G][C]

%—L%wka these links to view:

[AT alignment

[S] query sequence

[al taroet (genome) sequence
[C] on genome (“Contioview”)

. 9 9

Stat=

Sort By

=Cluery o
=Cluery

=3ubject w

Select from menus
to configure results

id Alignment Sum\ By (click arrow to hide)

Select rows to includd |\ntable, and type of sort
[Use the "ctrl' key to sele\} multiples)

Chromosome Clone
off [l
Mame
Start  w
GQuery  Chromosorme Stats
Nigare Soome E-uzl

2817113 379
2834024 3943 3.Ze-196

EE Chr:1 1.1e217
[A][E][5]C] Chr:1
N Chr:1 2671274 330 46e-103
[A]S][5]1C] Chr 2841537 334 9.9e-130
[A][S][5](C] Chr1 2054476 334 9.0e100
[A]S][5]1C] Chr 2683507 331 G.8e188
[AI[S]I5]1C] Chr:1 2868084 200 G.Ee180
ASGC Chrs 28350554 216 3.8e-155

W Shorteut: You can also click
ow the best hit in the genome
graphic (from Slide 10) to open

a menu for that alignment.

- :ﬂ

id] Alighment Locations vs, Karyotype (click arrow

Alignment vs x
APDOI05 1

Alignment...
Gery Seguence..
b cenomic Sequence...

Cortig e

Rawr Score: 379
PercentlD: 83.95
Length: 393

P-value: 1.1e-217
E-value: 1.18-217

— Alignment... | |

Gery Seguence..

i GEnomic Sequence...

¥ asignmer Cortigiew ...
Raw Score: 343
PercentlD: 86 B9
Length: 393
P-value: 3.2e-196
E-value: 3.2e-196
Alignmert. ..
Query Sedus




The sequence Step 4: Review Alignment
you searched.

This subject Looks Like a
pretty good wmateh for the

uery location . unhamnsed 1 to 392 (=

atabase location - APOO3045 26303 to 2625 query.
enomnic location 1 2817113 to 2817505 (+j

lignment =core I L

[—value o 1.1e-217

bl ignment length o393

Percentage identity: 98198

uery ! 392 AGGCGGACCNAGCTCTGEATCTCCCGTHAGTTGATGETGGECTTCTTGTTCTAGCGCGCE 333

LLLEEEEEE Py 1 LT
Shict: 26309 AGGCGGACGGAGGTCTGGATCTCCCGTGAGGTGA TTCTTGTTGTAGCGCGCG 26368

STV 332 AGCTTGGCGEACTCCCCGGCGAGCTTCTCGAAGATGTCCTTGATGAL

[LLLEETTETP L P ey
26369 AGCTTGGCGGACTCCCCGGCGAGCTTCTCGAAGATGTCGTTGATGAAGGAGTT

T5 273

The result you
’ p 272 GACATGGCCTTGOGAGGAGATGCCGATETCGEGETGGACCTEGCTTGAGCACCTT
are viewing.

LEEEErrrrerrererrer e e e e e e eyl
26429 GACATGGUCTTGGAGGAGATGCCGATGTCGGGGTGGACCTGCTTGAGCACCTT

Note the lines tdentifying
matches, and the absence of
a Line if it doesnt mateh.

Cuery: 212 TAGATCTTGTAGGTCTCGACGCTCTTCTTCGCCTTCTTCCGCCCCGCCTTCTT

LOCLEET LD LD TTTTT
Sbjct: 26489 TAGATCTTGTAGGTCTCGACGCTCTTCTTCGCCTTCTTCCGCCCCGCCTTCTTCCCCTCG 26548

Query: 152 CCGCTGCTCTTCTCGGCCTTGCCGGCGGGGAGACGCTTCTCCGCCTTGGGCTTCTTCCCC 93.::s
LULILLLLLLUL L L L L L L LT LT L]

Shict: 26549 aE———" i e e T T SEE0E

Cuery: 2 GCA

111 CLLCEEEET L et ettt
ShictNR2 6609 GLCAGGGCCTTCTUGGCCTTCTCCGCUGCGEECTCCTCCTCCGCGGGCTTCTTCGCCGCC 26668

uery: 33 GECTTCTTCTCCGOC TTRGLOCGCCATGGATGCC 1 .
N Note that the long sequences continue

Shijct: 26669 GGCTTCTTCTCCGCCTTGLGCOGCCATGGATGCC 26701 to the next LLV\,& LUQG rea ol LV\/@ a sewtence




Step 5: Review Genome with Genome Browser

& Show or Hid
tables by clicking
on the [+] or []

i
sch were not used in the

hromosome 1 S

Position Of hit on This database does not include the portions of clones not used in the assembly.
OMVOM&OSDMAC a5, Other clones are listed

chr. 1 | L H
[=] Overview
maize synteny e
3
Chr. 1 hand [ AP 002540 | AP 002522 [ AP 003045 [ AP 003225
2.60 Hb 2.70 Hb 2.50 Hb 2,90 Hb .00 Hb
OMACclone APOOZ540 > AP002522 » . APO0Z045 > AP 003225 » ¥
| I | | | [ | |1 1 | | Il 111 |1 [
C30 Cl46  RH10135 Case  S14073 S20229% ci127 RHE4ES  RH10145 REZEE
CE0 G146 RH10156 Case  S14073 CRN2PAC ci127 RH10145 REZEE
CEl G146 Cass  S14073 C2022U5 RHET4D RH10147 RH10143
CE0 o RH10133 Ri541 S14073 SENZEAS RHET4D RH10150
Rice_Markers RH10134 R1541 RH10137 RH10139 RH1014%
R106 RH10135
C14073
14073
C14073
RH 1569

| AGFHE

H For more information see Genome Browser Tutorial and Contig View help. H



http://www.gramene.org/Oryza_sativa/contigview?c=1:2817309&w=4393&&highlight=AP003045|BLAST_NEW:BLA_o5Up9WB2f!!20050822&panel_top=off
http://www.gramene.org/Oryza_sativa/contigview?c=1:2817309&w=4393&&highlight=AP003045|BLAST_NEW:BLA_o5Up9WB2f!!20050822&panel_top=off
http://www.gramene.org/Oryza_sativa/contigview?c=1:2817309&w=4393&&highlight=AP003045|BLAST_NEW:BLA_o5Up9WB2f!!20050822&panel_top=off
http://www.gramene.org/Oryza_sativa/contigview?c=1:2817309&w=4393&&highlight=AP003045|BLAST_NEW:BLA_o5Up9WB2f!!20050822&panel_top=off
http://www.gramene.org/Oryza_sativa/contigview?c=1:2817309&w=4393&&highlight=AP003045|BLAST_NEW:BLA_o5Up9WB2f!!20050822&panel_top=off
http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=contigview

Use menu to
select
features
displayed

Step 5: Review Best Hit on Genome

Note that the overview has been
hidden (from previous slide).
5l Chromos

Chr. 1/;'/ M

Overview Position of hit showw at
H Detailed view high wmagnification.

Jump to region: |1 bp |2615113 to |2619505
<<2Wb ll < 1Mb o E- + M .= - iMb » [l 2Mb »>

Features ¥ ESTsw G55s5w F5Tsw Markers¥ Arrays ¥ Decorations v Export w .Jurr[ Width w Helpw

2,515,500 2516000 2516 500 2517000 [/ 2517500 2r81G 000 2816500 2519000
Length =gt 4,39 b L
OWACclone)

g Blast hits

LOC_0s0130% Lac_Oz0;
: tigr_ger

tigr_aene

=l GeneModel TIGR LOC_0si1305580.1

tiar_aene
Rice_EST
Rice_MarkerRFLP
Barley_EST
Maize_EST
iCotMethylFilterCluster_TIGR

Collaps or Expand tables by
clicking on the [+1 or [-] signs.

This s the most probable
position of RFLP, You
should correlate with
genetic position to be sure.

= Sorghum_EST

For more information see Genome Browser Tutorial and Contig View help. H

—
| . I
]
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@ Step 6: Adjusting Settings

Select the databases to search against

Select species:
Use 'ctrl' key to select multiple species

Foaceae ~
Rice_alta ;
Genomic sequence // c .

Feptides (Fgenesh gene models) Durlng the search (Sllde

7) Instead of hitting RUN,
press configure.

(% dna database
(O peptide database

Select the Search Tool

rﬂm confi M
TBLASTS ( a g

Search sensitivity: |Near—e:{act matches v|
Optimise search parameters to find the following

alignments



http://www.gramene.org/Multi/blastview

oo NCTD

Run Search

SETUP

See help for
“config” assistance

Summary
RUN >
Configuration for BLASTN ? 6b CI ICk “RU N”
Maximen E-uzlue for mpored a.'.‘gnmentE GH‘IOI‘I‘IIC
3-83?1 sequence
[d e V\’tL{LeS \/BYS LO Ww 0{ NMxicteri mumher of datanazse hits to .'E-,cu;E DD'] . ELASTN
BLAST selecteo fiter ?-" ow sensitivity
Program used o flter gueny seguence
oot by | [[100 6a. Change E-value cutoff
Sort opdion for datzbase hits 1000 to 0 OO 1 to increase
, , 10000 .
Each O‘PtLOVL has LLStm ooretes ot o oamursten or e EtiES | 100000 » results .
lLt,S GK‘PLH V\Iatio,/\l abistios option for calewlabon of aligraent sooe R Strl ngency Of Sea rCh .
WY w
Wom size for seeding alignments 15 ’ (Iisplay /
wink 7 @ nick vt initiahised
Step-size for sliding-wirdow vsed to seed ahgnment
-hitdi w
/ Tune search by C———
adjusting desired o som | L8
BLASTN parameters. R REE
Parameter set will o o
0{6‘]36[/\,0{ DV\, the \/ersf:o'/\, 0'{ Cast of first gap characler
, -R 3 W
E LAS-T_ SeLec‘ted L of secord and emaining gao cham@oters
\ P V@\/LO MS Stﬁ'f) . Timrs off gapped a.'.‘g-:n?eg:;.g I:‘
Aligrarent extersion cuﬂ:j."{ \ b

Additional
Ciher ogtions (1ot validated)


http://www.gramene.org/Multi/blastview/BLA_8mCDFXg6Z
http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=contigview
http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=contigview
http://www.gramene.org/Oryza_sativa/helpview?se=1&kw=contigview

click “CONFIG" if youw want 1 Step 7: Refined Results
to change parawmeters § try

again (repeat slide 17).

[ new {seTuP 4> {conFiG #» (RESULTS #» (DISPLAY refresh 3 Online Help
&
Displaying unnamed sequence alignments vs Rice LATESTGP database S
ummar
Showing top |100 alignments of 21, sorted hy | Raw Score h refresh y
> setup
hd Alignment Locations vs. Kangotype [click arrow to hids) ¢ Rice
i , Genomic
N = . sequence
—~ — +BLASTN
L W B + Custom sensitivity
" .
il & = g = || P configure
L -
’ *-E:0.001
[
4 4 +-B: 100
) . ) om ] ] oo .
I > . T = - : Y filter: dust
Key (%ID); *-W: 15
¢ -hitdist: 40
Ld Alignment Locations va, Querny (click arow to hida) oM 1
e o -N:-3
+ hsps -0 3
*-R:3
| [ ]
poverage N » results
Funnamed 0 50 100 1510 200 50 F00 350 1rre 'A’t
) — — » display rameters
TR @ ot yet initizlized " LV\I tl’le
Key (610 40 - B0

PawaL,

Ld Alignmeant Summany (chcli arrow to hide)



More BLAST Information

Web sites that provide more BLAST information and advice on setting
parameters include:

g the WU-BLAST web site
EBI 2can introductions for protein or nucleotide BLAST, and
@ NCBI-BLAST (a good tutorial although focused on a slightly different tmplementation.)

A book on the BLAST family of sequence similarity search algorithms
(Joseph Bedell, lan Korf and Mark Yandell, BLAST, O'Reilly &

&) Associates, 2003, ISBN: 0-596-00299-8 ) provides profound
theoretical background, as well as a protocol section covering
common practical search problems. The pre-defined optimized
parameter sets are based on recommendations in this book



http://blast.wustl.edu/
http://www.ebi.ac.uk/
http://www.ebi.ac.uk/2can/
http://www.ebi.ac.uk/2can/tutorials/nucleotide/blast.html
http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/information3.html
http://www.gramene.org/db/feedback/send_feedback
http://www.gramene.org/db/feedback/send_feedback
http://www.gramene.org/db/feedback/send_feedback
http://www.gramene.org/db/feedback/send_feedback

Contact Gramene

Use the feedback button, located at the top of every page, to
provide feedback or to ask questions about Gramene or
your search needs.

e ®

—— — .I Email Gramene at gramene@gramene.org
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