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What’s BLAST



Sequence in FASTA format
 FASTA format

 an simplest incarnation of the FASTA format

 a modified FASTA format

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

>Definition Line  
sequence (60mer/lane)  

>gi|1322283|gb|U54469.1|DMU54469 Drosophila melanogaster eukaryotic 
initiation factor 4E (eIF4E) gene, alternative splice products, complete 
cds
CGGTTGCTTGGGTTTTATAACATCAGTCAGTGACAGGCATTTCCAGAGTTGCCCTGTTCAACAATCGATA 
GCTGCCTTTGGCCACCAAAATCCCAAACTTAATTAAAGAATTAAATAATTCG......



FASTA Format (DNA)

Nuclecleic Acid Code:
A --> adenosine           M --> A C (amino)
C --> cytidine            S --> G C (strong)
G --> guanine             W --> A T (weak)
T --> thymidine           B --> G T C
U --> uridine             D --> G A T
R --> G A (purine)        H --> A C T
Y --> T C (pyrimidine)    V --> G C A
K --> G T (keto)          N --> A G C T (any)
- gap of indeterminate length

>gi|3954981|emb|AJ130968.1|MRO130968 M. rosenbergii partial  
mRNA for CHH gene

GCCATCCTCGACCAGTCCTGCAAAGGTATCTTCGACCGTGAGCTCTTCAAGAAGCTCGACCGT
GTCTGCGACGATTGTTACAACCTCTACAGGAAGCCTTACGTCGCCATCGACTGCAGGGAGGGC
TGCTACCAGAACTTGGTCTTCCGACAGTGCATCCAGGACCTCCAGTTGATGGACCAACTCGAC
GAATACGCCAACGCTGTCCAGATCGTCGGGAAG



FASTA Format (Protein)

Amino Acid Code:

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

>sp|P05534|1A24_HUMAN HLA class I histocompatibility antigen, A-24 
alpha chain OS=Homo sapiens GN=HLA-A
MAVMAPRTLVLLLSGALALTQTWAGSHSMRYFSTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIE
QEGPEYWDEETGKVKAHSQTDRENLRIALRYYNQSEAGSHTLQMMFGCDVGSDGRFLRGYHQYAYDGKDYIALKEDL
RSWTAADMAAQITKRKWEAAHVAEQQRAYLEGTCVDGLRRYLENGKETLQRTDPPKTHMTHHPISDHEATLRCWALG
FYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEPSSQPTVPI
VGIIAGLVLLGAVITGAVVAAVMWRRNSSDRKGGSYSQAASSDSAQGSDVSLTACKV



Applications Query Type Database 
Type

blastn nucleotide nucleotide
blastp protein protein

blastx translated 
nucleotide protein

tblastn protein translated 
nucleotide

tblastx translated 
nucleotide

translated 
nucleotide

The Programs Of BLAST



NCBI BLAST
Perform BLAST on pre-defined Databases

Specify and 
shrink Database



NCBI BLAST in the Cloud

Ref: http://www.youtube.com/watch?v=wLm-RfdcvnU&feature=youtu.be

http://www.youtube.com/watch?v=wLm-RfdcvnU&feature=youtu.be


Typical BLAST Output

Graphic Summary

Hits in detail

Pairwise Alignment



The Output: Pair wise , Local Alignment

Source of  database Accession #

Full length 

Name of sequence Species

Start point of sequence
End point of sequence

Identical sequence

Similarity Sequence



Submit Multiple Seqs to NCBI BLAST

 145 Protein sequences vs. nr Database
 After 15 minutes, we got



Issues Remained After BLAST

 Input
 Single sequence
 Multiple sequences up to hundreds of thousands of seq.

 Where to perform computing
 Security/ Confidential of Data
 Databases

 From NCBI existed DBs
 Customized Databases
 DBs Management/ re-use and backup

 Results
 How to extract the information from BLAST result
 Results management 
 Best hit for each query



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 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, even download 

the hits in fasta

A blast service can be shared for small group / personal use

Databases and results can be backup 

Run BLAST with handy platform

Motivation of myBlast



myBLAST
Web

myBLAST
(standalone)

NCBI Web  
BLAST

NCBI BLAST 
(standalone) 

Graphic 
Interface

   

Personalized 
Database

  * 

Parallel 
Computing

   

Batch Query    
Database 
manager

   

Result Parser 
and manager

   

User manager    

myBlast vs. NCBI BLAST

*:http://www.youtube.com/watch?v=t8fKz9rvuOk

http://www.youtube.com/watch?v=t8fKz9rvuOk


myBLAST online Web -
http://mybioweb.nhri.org.tw/myblast



myBLAST Windows / Mac / Bio-Linux

Available for 
 Windows xp,vista,7,8
 Mac OSX 10.5
 Bio-Linux 7, 8 (ISO/OVA)

 Linux



 More efficiency 
 Faster then before 

myBlast is Multi-Thread Processing   



myBlast as Web Application   

Apache Tomcat Server (Web server)

MySQL (Database)

Users

 Submitted data
 Formatted Database
 Result

BLAST 
Package

http://140.109.xxx.xx

NCBI BLAST 
Package

http://140.109.xxx.xx



myBlast Standalone Installation
First, please visit us Second, Download the file

 Visit Lab of Systems Biology 
& Network Biology website

http://eln.iis.sinica.edu.tw

 Click the Download link on the top of 
the main page.

 Fill in the form, then submit it. The 
download process starts 
immediately. 

Download link

Download button
form

Download button
form

http://eln.iis.sinica.edu.tw/


Myblast.zip save to the download folder.

Unpack 
Download process Execute setup_myblast.exe

 The browser pop up the 
question. Click Save.

 Wait until the process done.

 The setup_myblast.exe is inside 
the myblast.zip

 Double click the myblast.zip
 Execute this setup_myblast.exe



Follow The Setup Wizard
 Start from the welcome page  At the end, the main page and 

the control panel start 
automatically

.



Web Portal of myBLAST

xxx



Mechanisms inside myBLAST



1. By clicking the MyBlast Home button in the myBlast ControlPanel.

2. Or typing URL http://localhost:8080/myblast_standalone/

How to Start



Share this website for 
others to perform BLAST 
on your machine

Share myBLAST by IP adress



Database Management
 Manage the user defined, BLAST 

searchable databases 



 Edit icon:  Modify the particular 
uploaded DB data. 

 Download icon:  Download the 
particular uploaded DB FASTA 
format file. 

 Detail icon:  view the BLAST 
command and database log. 

 Delete checkbox:  Check to 
delete the particular 
uploaded DB. Click the 
“Delete” button to start to do 
the DB deletion. 

 Link to Upload DB: 
Add a database.

 Link to Run BLAST: 
Run a BLAST program

Manage User Defined Databases



Customize Your Own Databases



Upload Data as Databases
 Sequence Type: Nucleotide or 

protein Enter sequences: 
 Copy and paste the FASTA 

format to the text area. Or enter 
the full file path and file name

 Description: simple notes to this 
database

 Name of DB: description of 
Database

 Upload button: Click to send 
out the form

 Clear button: clean up the form 
data



Click the Upload button

Waiting page

Show the DB_id

Format Database



Database Ready for Use



Run Your BLAST



 Job note 
 Copy and paste the FASTA format to 

the text area.
 Or enter the full file path and file name.
 Select Database
 Max target
 E-Value (ie: 1.0E-20)
 Gap Creation
 Word size
 Turn off the low complexity filter
 question icon: link to the description of 

the particular parameter


















Job Submission



Click the Submit button

Select BLAST program

Submit



Searching and Results Presentation



Click to see this result

Delete this result

View this BLAST command

All the BLAST results were saved in this page

  



List of BLAST Result



Download this “txt” result file

myBLAST Result

Top 1~10



Original output and CSV



Running/Pending Jobs



 Link to ftp NCBI BLAST database 
 Link to import Mysql database data 

and BLAST data page 
 Link to backup Mysql database 

data and BLAST data page
 Link to change port page
 Link to help page
 Shutdown or Restart button 
 MyBLAST Home page button
 MySQL Community Server running 

status
 Apache Tomcat Web Server 

running status
 Message text area

    











myBLAST Control Panel





Try To Restart Or Shutdown Servers



Try To Restart Or Shutdown Servers



Message

Close myBLAST Control Panel



Play and Go

A. Get the FASTA data from NCBI or submit 

your own sequences

B. Construct your own DB

C. Run BLAST and View Results



Download Big Data from NCBI as Database



Table 4a. Contents of protein database files under the /db/FASTA directory

File Content

alu.a.gz Protein translation of the alu.n repeats

drosoph.aa.gz 1 CDS translations of the Drosophila genome from 
drosophila.nt

env_nr.gz 2 CDS translations of the environmental sequences 
from env_nt

igSeqProt.gz Protein sequences for human and mouse 
immunoglobulin variable regions

mito.aa.gz 1 CDS translations of the complete mitochondrial 
genomes

month.aa.gz Protein sequences newly released or updated in the 
past 30 days

nr.gz 2 Non-redundant protein sequences with entries from 
GenPept, Swissprot, PIR, PRF, PDB and RefSeq

pataa.gz 2
Patent protein sequences submitted by USPTO or 
from EU/Japan patent agencies through EMBL and 
DDBJ

pdbaa.gz 2 Protein sequences from PDB structure records

swissprot.gz 2 The last major release of the Swiss-Prot database 

yeast.aa.gz 1 Protein translations of old baker yeast genomic 
contigs

Footnote:
1. These sequence files are provided for test 
purpose, their contents are not up-to-date.
2. It is recommended that their pre-formatted 
counterparts described in Table 2 be used whenever 
possible. 

Table 4b. Contents of nucleotide database files under the /db/FASTA directory
File Content

alu.n.gz Nucleotide sequences for alu repeat elements

drosoph.nt.gz 1 The old genomic contigs for Drosophila 
melanogaster

env_nt.gz 2 Nucleotide sequences from environmental samples

est_human.gz 2 Human subset of the EST database

est_mouse.gz 2 Mouse subset of the EST database

est_others.gz 2 Non-human and non-mouse subset of the EST 
database

gss.gz 2 Sequences from the GSS division of GenBank, 
EMBL and DDBJ

htgs.gz 2 htgs database with high throughput genomic entries 
from the htg division of GenBank, EMBL and DDBJ

human_genomic.gz 2 Human chromosome records from Reference as 
well as alternative assemblies

igSeqNt.gz Nucleotide sequences for human and mouse 
immunoglobulin variable regions

mito.nt.gz 1 Complete mitochondrial genomes

month.est_human.gz Human est sequences released/updated in the past 
30 days

month.est_mouse.gz Mouse est sequences released/updated in the past 
30 days

month.est_others.gz Non-human and non-mouse est sequences 
released/updated in the past 30 days

month.gss.gz gss sequences released/updated in the past 30 
days

month.htgs.gz htgs sequences released/updated in the past 30 
days

month.nt.gz Sequences from the nt database released/updated 
in the past 30 days

nt.gz 2
Nucleotide sequence database contains entries 
from all traditional divisions of GenBank, EMBL and 
DDBJ. Sequences from bulk gss, sts, pat, est, htg
divisions plus wgs and env_nt entries are excluded.

Available Databases from NCBI

More …

http://www.ncbi.nlm.nih.gov/books/n/helpblast/blast_glossary/def-item/blast_glossary.FASTA/
http://www.ncbi.nlm.nih.gov/books/n/helpblast/blast_glossary/def-item/blast_glossary.FASTA/


Load Data from NCBI



Check the Database List



Perform BLASTP



Submit Query Sequences



Similarity Search



View the Results



Flash Demo



Screen Casts for myBLAST

Web version Standalone version for windows/MAC



Take Home Messages About myBlast

 User defined /customized databases

 Managing these databases as well as the blast results 

conveniently

 Multi-Thread Processing (faster)

 Graphic User Interface (easier)

 Local computer or share at network (security)

 Backup for Databases and Blast Results



Research Team

 Tsai, Ming-Hsin(蔡鳴興)

 Tang, Yueh-Hsia(唐月霞)

 Lin, Chieh-Hua(林介華)

 Wang,Shih- Hai(汪詩海)

 Hsiung, Chao(熊昭)

 I-Hsuan Lu(呂怡萱)

 Shu-Hwa Chen(陳淑華)

 Kuei-Chuan Huang(黃桂絹)

 Chung-Yen Lin(林仲彥)

http://www.ntu.edu.tw/chinese/main.html


Thanks for your Attention


	高通量生物序列比對平台: myBLAST �       A Customized BLAST Platform For Genomics, Transcriptomis And Proteomics �With Paralleled Computing On Your Desktop or Somewhere
	What’s BLAST
	Sequence in FASTA format
	FASTA Format (DNA)
	FASTA Format (Protein)
	The Programs Of BLAST
	NCBI BLAST
	NCBI BLAST in the Cloud
	Typical BLAST Output
	The Output: Pair wise , Local Alignment
	Submit Multiple Seqs to NCBI BLAST
	Issues Remained After BLAST
	Motivation of myBlast
	myBlast vs. NCBI BLAST
	myBLAST online Web - http://mybioweb.nhri.org.tw/myblast
	myBLAST Windows / Mac / Bio-Linux
	投影片編號 17
	投影片編號 18
	myBlast Standalone Installation
	Unpack 
	Follow The Setup Wizard
	Web Portal of myBLAST
	Mechanisms inside myBLAST 
	How to Start
	Share myBLAST by IP adress
	Database Management
	Manage User Defined Databases
	Customize Your Own Databases
	Upload Data as Databases
	Format Database
	Database Ready for Use
	Run Your BLAST
	Job Submission
	Submit
	Searching and Results Presentation
	List of BLAST Result
	myBLAST Result
	Original output and CSV
	Running/Pending Jobs
	myBLAST Control Panel
	投影片編號 41
	Try To Restart Or Shutdown Servers
	投影片編號 43
	Close myBLAST Control Panel
	Play and Go
	Download Big Data from NCBI as Database
	Available Databases from NCBI
	Load Data from NCBI
	Check the Database List
	Perform BLASTP
	Submit Query Sequences
	Similarity Search
	View the Results
	Flash Demo
	Screen Casts for myBLAST
	Take Home Messages About myBlast
	Research Team
	投影片編號 58

