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What's BLAST

BLAST (=¥7&:152)
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Sequence in FASTA formeal
 FASTA format

— an simplest incarnation of the FASTA format

>U54469.1
CGGTTGCTTGGGTTTTATAACATCAGTCAGTGACAGGCATTTCCAGAGTTGCCCTGTTCAACAATCGATA
GCTGCCTTTGGCCACCAAAATCCCAAACTTAATTAAAGAATTAAA. ... ...

>Definition Line —;
seguence (60mer/lane)
—d

— a modified FASTA format

>g1 1322283 |gb|U54469.1|DMU54469 Drosophila melanogaster eukaryotic
initiation factor 4E (elF4E) gene, alternative splice products, complete
cds
CGGTTGCTTGGGTTTTATAACATCAGTCAGTGACAGGCATTTCCAGAGTTGCCCTGTTCAACAATCGATA
GCTGCCTTTGGCCACCAAAATCCCAAACTTAATTAAAGAATTAAATAATTCG. . . ...




FASTA Formeat (DNA)

>g1]13954981 |emb|AJ130968.1|MR0O130968 M. rosenbergii partial
mRNA for CHH gene
GCCATCCTCGACCAGTCCTGCAAAGGTATCTTCGACCGTGAGCTCTTCAAGAAGCTCGACCGT
GTCTGCGACGATTGTTACAACCTCTACAGGAAGCCTTACGTCGCCATCGACTGCAGGGAGGGC
TGCTACCAGAACTTGGTCTTCCGACAGTGCATCCAGGACCTCCAGTTGATGGACCAACTCGAC
GAATACGCCAACGCTGTCCAGATCGTCGGGAAG

A --> adenosine M --> A C (amino)

C --> cytidine S -—-> G C (strong)
G --> guanine W -——> A T (weak)

T --> thymidine B -—>GTZC

U --> uridine D -—> G AT

R -—-> G A (purine) H--—>ACT

Y -——> T C (pyrimidine) V --> G C A

K -—> G T (keto) N --> A GC T (any)

gap of indeterminate length



FASTA Format (Protein)

>sp|P05534|1A24 HUMAN HLA class I histocompatibility antigen, A-24

alpha chain OS=Homo sapiens GN=HLA-A
MAVMAPRTLVLLLSGALALTQTWAGSHSMRYFSTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQE
GPEYWDEETGKVKAHSQTDRENLRIALRYYNQSEAGSHTLQMMFGCDVGSDGRFLRGYHQYAYDGKDYIALKEDLRS
WTAADMAAQITKRKWEAAHVAEQQRAYLEGTCVDGLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALGFY
PAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEPSSQPTVPIVGIIA
GLVLLGAVITGAVVAAVMWRRNSSDRKGGSYSQAASSDSAQGSDVSLTACKYV

A alanine P proline

B aspartate or asparagine Q glutamine

C cystine R arginine

D aspartate S serine

E glutamate T threonine

F  phenylalanine U selenocysteine

G glycine V valine

H histidine W tryptophan

I isoleucine Y tyrosine

K lysine Z glutamate or glutamine
L leucine X any

M methionine * translation stop

N asparagine - gap of indeterminate length



The Programs of BLAST

Application Query Type | Database Type
NA NA

blastn

blastp Protein Protein
blastx NA Protein
tblastn Protein NA
tblastx NA NA



NC

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

Basic BLAST

Choose a BLAST program to run.

nucleotide blast

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

tein blast
proteln 2ast 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 a translated nucleotide query

Specialized BLAST

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

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (lgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)
Align two (or more) sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript libraries

Constraint Based Protein Multiple Alignment Tool

o Human o QOryza sativa

o Mouse O Bos taurus

o Rat o Danio rerio

o Arabidopsis thaliana o Drosophila melanogaster

BILAST

BLAST Human Sequences.

Enter an accession, gi, or a sequence in FASTA format:

@ or, choose a file to upload

| BN

Set subsequence: (optional)

From: To:

Database:

genome (all assemblies) - 11426 seguences
Program:

megaBLAST: Compare highly related nuclecotide sequences

Optional parameters
Expect Filter Descriptions Alignments
0.01 - default - 100 - 100 -

Advanced options:

auto-check for results

BeginSearch | | Clear put |




Edit and Resubmit Save Search Strategies

tFormatting options

pDownload

5 sequences (B.D00331.1|HPEADWS3 Hepatitis...

RLAST Resu

Results for:

Query ID
Description
Molecule type

2101607 B M54025 1 HPEADWE Hepatitis B vinus (subtype adw), cormplete genome(3215hp)
3:1c1R077 B DO0529. 1 HFB AT Hepstitis B virus (HEV) zenoime, complete genome(3215hp)
4:1c1R07 B DO0330.1 HPBADWS2 Hepatitis B vins genome, cormplete genome(3215hg)

5:1c1R079 C X015%7.1 HEVADRA Hepatitis B virus subtype aded (HEVN3214bg)

Query Length

(= =

Other reports: & Search Summary [Taxonomy reports] [Distance tree of results]

» Graphic Summary

» Descriptions
» Alignments

¥ Graphic Summary

& What's this?

Distribution of 10 Blast Hits on the Query Sequence &

[Mouse over to see the defiine, click to show

Color key for alignment scores
<40 40-50 80-200 >=200
auen | ] [l | [l
o] 600 1200 1800 2400 3000
¥ Descriptions
Legend for links to other resources: [ UniGene I3 G0 [E Gene B structure [0 Map Viewer

Sequences producing significant alignments:

(Click headers to sort columns)

Accession Description (e otal Query A c _Max Links
score score value ident

D00331.1 Hepatitis B virus subtype ADW genomic DNA, complete genome, clor 5938 5938 100% 0.0 100%
AB033554.1 Hepatitis B virus DNA, complete genome, isolate:RTB299 5838 5838 100% 0.0 999,
AP011085.1 Hepatitis B virus DNA, complete genome, strain: B0612746(JKT)F 5827 5827 100% 0.0 99%
AB493832.1 Hepatitis B virus DNA, complete genome, isolate: P19 5753 5753 100% 0.0 98%
AB033555.1 Hepatitis B virus DNA, complete genome, isolate:PAD744 5722 5722 100% 0.0 98%
EF473971.1 Hepatitis B virus isolate 2059Java, complete genome 5710 5710 100% 0.0 S8%
EF473972.1 Hepatitis B virus isolate 1839Java, complete genome 5694 5694 100% 0.0 98% [G]
M54923.1 Hepatitis B virus (subtype adw), complete genome 5688 5688 100% 0.0 98%
AB493835.1 Hepatitis B virus DNA, complete genome, isolate: P30 5666 5666 100% 0.0 98%
AB493836.1 Hepatitis B virus DNA, complete genome, isolate: P57 5635 5635 100% 0.0 98%




Link to Map Viewer
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[l Wer
< ncoi Il - . U8 SGenome

Scarch for |
I Show linked entracs Help I

Mo Viewer hoane ™ Advanced search

BLAST search te hamian genome

Homo sapiens genome view
build 34 version 2 statistics

) : ) $ ? - 4 e 2 1 U I a

Wit OLas
Hitsy
1 () 1% 2 1 2 & u - 4 X Uimat placed
Hit GIm
Hita

Back 1o BLAST alignmems page

RO200 o= NX)

Color Key for scores:

Som resulis by score

Ciw e E value Map element
9 29754509 | 16408 0.0 NT_008476  Homo sapiens chromosome 9 genomic contig
not mapped 37540119 1 16409 0.0 NT_079557 Homo sapiens chromosome 9 genamic contig

i N



Location of Hit on Chr.
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The Output :
Pairwise, Local Alignment

Species

Source of database

Accession # Name of sequence

@I 302390
Full length
score = 115 hits (28640, Expect = fGe-26

Identities = 49771 (69%), Posiltlves = oo/ 71 (81%)

0] (;::::>ILDQECKGIFDEELFKELDEHEDDC
+ DOHCEGI+DE +FEELDEVCHDC
t:

1e AR y =5
2h] 2 VFDQACEGIYDEAIFEELDEVCEDCVYHNLYREEY i
nerv: 62 LDEVANAV)I
LDEY + VQ ¥
shict: 62 LDEYISGVQTY 72
Identical sequence

Start point of sequence

tac€an hyvperglvcemlc hormone

End point of sequence Similarity Sequence



Motivation of myBLAST

» In most public BLAST service, users can only
search a pre-existing public database and find
their interesting targets from massive blast results

» Here we construct a web—accessible password-
protected service, myBLAST, for running blast
on customized databases and managing these
databases as well as the blast results

» With the versatile BLAST result parser, users
can browse the output filtered by options on
strand-match and top n ranked hits

» A Dblast service can be shared for small group /
personal use




Characteristics of myBLAST

Graphic

v v v x
Interface
Personalize
Database v v x v
Parallel v v v v
computing
Batch Query v v v v
Database v v o o
manager
Result parser v v o o
and manager
User manager v x x x



MYBLAST (Customized BLAST Framework)

http://mybioweb.nhri.org.tw/myblast

:z Home ::
"My BLAST" web tools .
You can build a customized database and run BLAST analysis.
Email Try this now!
PWD ‘Here's BLAST result lists:
Has not registered?
Database . L.
Lagin Forget password Submit Description Date Result | Download | delete
Description
DB Management ‘(5)HP 26695 {17)3199 blast 26695 2007-10-31 11:23 ‘ ﬂ ‘ @ ‘ ]
(36)all sequences
Upload DB
of FOSmid from (37)Blast for Pen5-2  |2007-12-28 02:19 al = ]
Run BLAST shrimp
View Results (36)all sequences :: MyBLAST Results ::
of FOSmid from (38)fosmid ¢
u Guid. DB description: (6) HP 26695 Matche Sequences
'ser Guide -
shrimp Submit description: (17) 19 blast 26695 Top 3 -
| Download Output Files (text file) or (cvs file)
Match
Rank Hits Score Identities
136/137
@il 15644635|ref|NP_206803.1| (99%),
gi| 15611072 ref|NP_222723.1| transcription antiterminationprotein NusB A - [N -
Helicobacter pylori 199 ‘ '
e e (T l NusB [Helicobacter pylori 26695] =126/137
(99%)
147/155
e —""S ] 0il 15644636 refINP_206804.1| (94%),
gi| 15611073 |ref|[NP_222724.1| riboflavin synthase subunit beta[Helicobacter
Jori J98] 1 riboflavin synthase subunit beta 0.0 294.0 753 156 Positives
oY [Helicobacter pylori 26695] = 152/155

(98%)




Insicde of myBlast

Parameters Collection Result Display

¥ Sequence Preprocessor v Blast result analyzer
<:> v Parameter Collector D/Sﬂ}uenms Pool Optimizer
¥ Pipeline Recorder -— «

v Database selector

System Mode v
T e ]
| |
| |
O O — —J
| Jobs Pool Parameters DB Sequences DB Formatted DB i
| |
e e 1
Upload Seq. for Query Seq.
DB build
B—C—l——
formatdb fAvaiIable DBs blastall Blast output in
or Query i fi t
myBLASTD (myBLAST Daemon) various formats
v Job Fetcher
v Pipeline Controller
v Job Progress Reminder
* All files are named JobID_¥Y¥YYMMDD_HHMMSS .:xx

: Web - : Program Ei : Database U : Output file

applications



Customizead Databases

:: Upload Database ::

Upload your sequences to build a mini database.

Your Sequence Type:

9 Nucleotide

Hello!
Welcome to MyBLAST!! © protein

IP: localhost

Enter sequences below in FASTA format:

DB Management
Upload DB
Run BLAST
View Results Or load from disk FAUSBPALM Brample\ DNA
User Guide

Database Description (selected) :
Contact Us My firzt NDi databasze|

[Back Home] [DB Managerment]  [Upload DB] [Run BLAST]  [Vview Results]

Your sequence is now converting, the results will be shown later.... Database Conversion Finished I

Your sequences was building a mini database now.

M’ And here is the DB_id: 3

You can go here to see database result.
A result will be shown on DATABASE RESULT PAGE after finishing.

http://localhost/ MainMenu

Note: The job is running in batch mode, and it's ok to close this window.
I Or Run BLAST directly!

http:/ /localhost/MainMenu




Databases Manager

:: Database Managerment ::

Here's your database lists:

‘ DB_id ‘type ‘ d;scription ‘ date ‘ Edit |Download | Delete
Hello! ‘ 1 ‘ P I"Humam Kinase ‘2009-12-01 06:16 ‘ [} | E | [
Welcome to MyBLAST! 2 P ||my first protein DB 2009-12-03 20:11 E3 ol O
IP: localhost 3 N ||my first DNA database 2009-12-03 20:14 [} E ]

DB Management O @ Q
Upload DB

Delete BLAST

Run BLAST

Nucleic Acids

View Results

User Guide

Contact Us




ect Database for Searching

Program: blastn (search nucleotide databases using a nucleotide query)

Job Note oy first hlast resrach

Enter sequence below in FASTA format

. blastn

Nucleotide BLAST
megablast
blastp

Protein BLAST
Or load it from disk FSEPALM Example DM | (258

blastx

Translated BLAST thlastn BLA T runnlng
thlastx Select Database:  (3) my fist DNA datahase ~

Now is working, the BLAST results will be shown later....

Advanced Options: —— e —— —— —

Max target: 10

E-value: 10 D The BLAST result will be shown on BLAST RESULT PAGE after finishing.
Match/“ismatch Note: The job is running in batch mode, and it's ok to close this window.
43« D
penalty:
Gap creation: Lincar - 2
Word size: 1] 2

Turn off the low complexity filter 2

[ Submait | [ clear |



Output

:: BLAST Results ::

Downloae@

Here's BLAST result lists:

search

Database
o Submit Description |Date Result | Download | delete
Description
{1)test Human kinase
{1)Human Kinase 2009-12-01 06:17 ﬂ @ [
_ {(2)my first protein
{1)Human Kinase 2009-12-03 20:29 ﬂ. @ [l




Result Viewer anad Manager

[Back Home] [Upload DB] [Run BLAST] [View Results]

:: MyBLAST Results ::

DB description: (1) Human Kinase Matche Sequences

Submit description: (2) my first protein search Topl v | Go Dorwnload

Download Output Files (text file) or (cvs file)

Match
Rank Score Identities
Length

198/242
sp|P319246- 1| 1433B_HUMAN
j|23222|gb|CAA39840.1|14.3.3 protein|cds_translation from (81%),
Isoform Long of 14-3-3
. 468 126..863|Human mRNA for 14.3.3 protein, a protein 1.0E-112 398.0 1023 245 Positives =
proteinbeta/alpha 0S=Hom
nase regulator.|Homo sapiens (human) 222,242
sapiens GN=YWHAB
(91%)
198/242
sp|P31946-2| 1433B_HUMAN
N 23222 |gh|CAA39840.1|14.3.3 protein|cds_translation from (81%),
Isoform Short of 14-3-3
. 6468 126..863|Human mRNA for 14.3.3 protein, a protein 1.0E-112 398.0 1023 245 Positives =
proteinbeta/alpha ©S=Hom
inase regulator.|Homo sapiens (human) 222/242
sapiens GN=YWHAB
(91%)
154/236
sp|P62258 | 1433E_HUMAN (65%),
1| 23222 |gh|CAA39840.1|14.3.3 protein|cds_translation from
14-3-3 protein epsilon . . Positives =
468 126..863|Human mRNA for 14.3.3 protein, a protein 8.0E-85 308.0 788 245
0S=Homo 190/236
inase regulator.|Homo sapiens (human)
sapiensGN=YWHAE (80%), Gaps

= 2/236 (0%)




Original output anc CSV

BLASTP 2.2.9 [Hay-01-2004]

Reference: Altzchul, Stephen F., Thomag L. Madden, Alejandro A. Schaffer,
Tinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997,
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
prograng”, Nucleic fcids Res. 25:3389-3402.

Query= =plP31346-11 1433B_HUMAN Izoform Long of 14-3-3 protein
beta/alpha OS5=Homo =apiens GN=TVHLE
(246 letters)

Databage: C:inyvblaztiblaztbaze\blastdbil
6432 gequences; 3,217,054 total letters

Score E

Sequences producing significant alignments: (bita) Value
21232221 ¢bICAL39G40,1114,3.3 proteinl cde_tranglation from A5646.., 398  e-112
112210401381 ebIBAH11832. 11 from 4K294647 158, 535|Homo sapiens ... 220 2e-058
211219519599 eb 144144068, 1ITACKE]L proteinlecds_translation from BC... 33 0.045
g1l 55957574 gbICAT 16449 1ICANCER antigen llcds_tranzlation from .. N9
g1l 55957576 gbICAT 16451 . 1ICANCER antigen llcds_tranzlation from .. A B
gil 559603271 gbICAT 16114, TINOVEL proteinlcds_tranglation from ALS.. 1 |Query ID Rank
g1 146258241 gb | AAET 1522, 1IMOESIN /ANAPLASTIC lvmphona kinaze fuzi.. 5 | oplP31046
21| 1689852651 b ICAQOO17E, LIMYOSIN EVIIIElcda_tranzlation from AL.. P
gil61103551gb | 4AF03785, [ITRAFZ and NCE interacting kinase, splic.. 3  splP31946
gil61103471gb [AAF03YE2, 1ITRAFZ and NCE interacting kinase, splic.. 4 | gplP31946
il 1R2N17527 1 oh 4ATEN257 TITRAR? and HPE interacting Finaselcds

5 splP31946

6 | splP31946

7 splP31046

g splP31946

9 | splP31946

10 | splP31946
11 | splP31946
12| splP31946
13 | splP31946

C
Hit
1 gl232221gl
2 zil2210401
3 2195192
4 gil>595757
3 ml3595757
6 gil5506032
T zil1462582
3 gil1680852
9 mlb110352
10 zl6110247
1 ml232221gl
2 zil2210401

B
Seore

308
220
331
0.8
0.8
28.5
207
273
259
6.9
398
220

E
Expect

1L.O0E-112
Z00B-58
0.045
0.22
022
1.1
1.8
2.5
12
32
LO0E-112
2.00E-38

bits

F G
[dentities
1023 198242 (21%), Positives
561 108122 (88%), Positives
T4 500257 (19%), Positives =
B3 33187 (17%), Positives =
B3 33/187 (17%), Positives =
62 1800 (20%), Positives =
B0 234128 (17%), Positives =
59 33/132 (23%), Positives =
58 385209 (18%), Posttives =
58 385200 (18%), Positives =
1023 1984242 (81%), Positives
S61 108/122 (38%), Positives

H
Length
245
125
233
545
847
273
527
2569
1352
1360
245
125



mYBLAST jfor Winadows

) ) = »7) - import Backup Tools Help
:: Home :: /,4:%@?({&:

|
"My BLAST" web tools . . ﬁ % & 0
v MySQL Community Server
v build tomized datab d run BLAST analysis. !
ou can bur 4 customize: atabase and run analysis V.5.1.37 % @

Try this now! SHUTDOWN

Hello! Apache Tomcat Web Server
* "Click me to quick view on myblast" (or English version)

Welcome to MyBLAST!! V.5.5.27 eza gy
D A 0

MyBlast Home

Restart tomcat and mysgl....... 2009/11/20 12:58:14

ered
Pm by Lag of
f)i:lmﬁlnﬂ‘ql rk fiolog

(

DB Management

Upload DB > > #%iﬁ%ﬁ!ﬂ*&iﬁ:&i’ﬁi
Share this website for others

e to perform BLAST on your

View Results m aC h i n e

User Guide

Contact Us

Screen casts and download URL.: http://eln.iis.sinica.edu.tw/




Control Pane

Import Data @
1.Myblast mysql data backup file: Myblastinstallation | |

| L

2 Cick Import bution data will clean and restore back

Flease m ke 3ure you backup the lalest data betre I part dsta.
MyBlast: [Cimyblast |
| Import | ‘ Cancel | ‘ Exit ‘
Messsge s
3 o e
POUEAYY  Lag of :
Z ﬂD) System Biolagy & Nebwork Binlo: = ;E ff 2 A5F - Import Backup Tools
(((k/m o Sinice, 141 L’%l £ i : ¥ W
i‘iv‘c.iﬁ'—“a‘:ﬁ!ﬂ*ﬁg—iﬁ.r%":fiﬁi [,

Import DBs and previous Result MySQL Community Serg;

V.51.37

Apache Tomcat Web Seryd™

V.5.5.27

Backup DBs and previous Result Restart tomeat and mya v,,;....zﬂﬂwumawzaﬁ

Apache Tomcat Port 3080 (1~65536)

Data Backup L A B G F
1M\'blastdatabackupﬁled1recton ("‘ )} System fiology & Yetwork Biology Mysql Port 3306 | (1~B5538)
[ea ] ..
—I a‘u = Avadents Sinize AR ""‘M [ viewports || Revert to defaults |
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Myblast Service Demo English
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"The heauty of this 12 that it 15 only of
theoretical importance, and there 15 no way
it can be of any practical use whatsoewer."



