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* Future Work


mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl

I Introduction

I * \Weather forecast

» Molecular simulations ),  Demand for
e 3D rendering Computlng Power
* etc.

= The Concept of
Grid Computing
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I Grid Computing

* Checklist definition of the Grid technology:
I - No centralized control,
- Using open and standard protocols,

- Combined distributed resources are much
more worthwhile.

(Suggested by lan Foster)
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I BLAST

* BLAST (Basic Local Alignment Search Tool)
I provides a method for quick searching of
nucleotide and protein databases.

Altschul, S., Gish, W., Miller, W., Myers, E.W., Lipman, D.: “A Basic Local
Alignment Search Tool”. Journal of Molecular Biology 215:403-410 (1990)

e BLAST is the most popular and the most
accepted sequence analysis tool nowadays.
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I BLAST motivation

I * The Central Dogma of Biology:

transcription translation
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I BLAST

 BLAST algorithm finds statistically significant
I local similarities between pairs: user-defined
(protein or DNA) sequence and sequences
from databases.

* Local means that we align sequence
segments, rather than align the entire
sequence.
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| Why BLAST ?

to compare novel sequences with previously

e Sequence alignments provide a powerful way
I characterized genes.

* Both functional and evolutionary information
can be predicted from well designed queries
and alignments.
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I BLAST tasks

I * |dentifying protein family,

* Prediction of biological function and structure
of new sequences,

* Exploring of evolutionary relationship
between organisms.
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BLAST features

* Reliability,
* Speed,
* Flexibility.

BLAST uses heuristic method to find optimal
alignments. In such a way the program is
50-100 times faster then using only dynamic
programming.
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I BLAST package

* BLAST package includes many specialized
I programs.

* blastn: nucleotide query vs. nucleotide database,

acore= 384 bitz (19, Expect=1.5
[dentities = 19719 C100%), Gaps = A9 (0%
atrand=Fluz/Mins

Cuery 180 GACCAATGACCCAGTAGGD 37

RN
Shict 56720 GACCAATGACCCAGTAGGG 56702
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BLAST package

blastp: protein query vs. protein database,

moore="T7531hits (183), Expect="0Ye-13, Method: Composition-bazed stats,
[dentities = 3040 (97500, Posttives = 40/40 (100%), Gaps = 0740 {0%a)

Query 1 RGYIRTHESEHNLEAHLILVCEYREELLQGDLRMNEF ISV 400
FoY s THESEHNLEAHL LY CK YRERLL O GDLINAF ISV
shjct 15 RGO Y IR THNEGREHNLEAHLILYCEYREELLOQGDLMNDEFIKSYVI 34

blastx: translated query vs. protein database,
tblastn: protein query vs. translated database,
tblastx: translated query vs translated database.
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I BLAST software

I * BLAST is being developed by many institutes.

* The most popular versions are:

- NCBI-BLAST

(at: National Center for Biotechnology Information)

- WU-BLAST

(at: Washington University in Saint Louis)
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Rafat Kluszczynski

NCBI BLAST

Q] - [_D) - @ O @ I;_‘,’ httpe v nchi, nlm. nib. gow BLAST/

Latest news: 7 May 2006 : BLAST 2.2.14 released

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. The

» Getting
started

s News

+ FAQS

program compares nucleotide ar protein sequences to sequence databases and calculates the statistical
significance of matches. BLAST can be used to infer functional and evolutionary relationships between
sequences as well as help identify members of gene families.

More info Nucleotide

« NAR 2004

+ NCBI
Handbook

+ The Statistic
of Sequence
Similarity
Scores

Cluickly search for highly similar sequences
(megablast)
Cuickly search for divergent sequences
(discontiguous megahblast)

* Mucleotide-nucleotide BLAST (blastn)
Search for short, nearly exact matches

® Search trace archives with megahblast or
discontiguous megahblast

Software

Protein

* Protein-protein BLAST (blastp)

* Position-specific iterated and pattern-hit
initiated BLAST (PSI- and PHI-BLAST)

# Search for short, nearly exact matches

# Search the conserved domain database
(rpshlast)
Frotein homalogy by domain architecture
(cdart)

= Downloads
« Developer
info

Translated

* Translated query vs. protein database
(blastx)

* Protein query vs. translated database
(tblastn)

* Translated query vs. translated database
(thlastx)

Other resources

» References

« NCBI
Contributors

= Mailing list

* Contact us

Genomes

Human, mouse, rat, chimp, cow, pig, dog,
sheep, cat

Chicken, puffer fish, zebrafish

Fly, honey bee, otherinsects

Microbes, environmental samples

Flants, nematodes

Funagi, protozoa, other eukaryotes

Special
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Grid Environments

* Globus Toolkit

* UNICORE

Grid

M i} Programming

Environment
(GPE)
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I GPE

* Based on the experience from UNICORE
I Implementation,

* Establishing a stable interface between
different Grid middlewares,

* Designing more flexible and user-friendly
client framework.
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I Different Usage Scenarios

applications operating on the Grid for

* The concept of GPE introduce different client
I different types of users:

- Expert Users,
- Application Users,

- Unaware Users.
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I Expert Client

I * For users with some knowledge about the
Grid.

e |t is a successor of UNICORE Client:

- Workflow Editor,
- Allow loading multiple plug-ins,

- Managing multiple indentities.
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I Application Client

* For users which need only one application at
I the time.

* |t has limitation of loading ONLY one plug-in
at the time (no workflows).

* By limiting the functionality it is possible to
run on the mobile devices.
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I Unaware Users

I * For users which likes Internet browsers.

* There is no need to install a Client
Application.

* Thanks to portal solution, one can access the
Grid from any Internet cafe.

e Good for mobile users.
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I Plug-ins for Clients

e During UNICORE development it occurs that
I plug-ins are a very good solution.

* Among others it also occurs that they:

- should not depend on the Client application,

- should be easy do develop.
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GridBean Approach

Easy distribution and update,
Overview of supported applications,
Flexibility of using GridBeans,

Easy implementation.
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GridBean Service

File Toaols

=10j x|

Target Syskemns I BL.ﬁ.STl Dukcanne: DNﬂ.shnrtSequence.‘lubl Filesl

—Reqistries

jr— localbost

~Target Systems
Sample 743

DiAshorkSeguence Job
EcoliBigSeguenceJobl

BLAST 2.2.13

BLAST 2.2.13

Job Mame application Skate Terminakion Time
SayHiJobl HI 1.0 SUCZESSFUL 27.07.06 1537
WhatDate Job DATE 1.0 SUCZESSFUL 27.07.06 15:40

RUMMING

23.07.06 15:45

£9.07.06 15:47

[fg) NCU Sample TS5

—Skorages

application
Breakpoink
Destray
Filecheck,

POVRay
Zip

w

Ik

Cancel |
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F':' certificate IGetting list of GridBeans from htkp: [flocalbost: 8080 vsrffservices/GridBeanservice finished

+ UNICORE Summit 2006

Dresden (31 Aug)

Funning Threads: 0
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I Interoperability

* The GPE Clients can contact to TSSs
I available on different hosting environments
like:
- Globus,

— UnicoreGS,
— others.

* Once implemented GridBean can be used
with different Grid middlewares.
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Interoperability

ridbeans
l Hosting
Environment:
Client - izlobus Toolkit
Framewotle - *  _Unicore G3
- others
- Expert Client
- Application Client
- Web Client
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GPE Admin Client

£ pdmin Client

File Tools

i) GRID

Elﬁ localhost

El Sample T33
FoL Applications
----- & Storages
Py B sers

=1 fR} MCU Sample TS5

Applications

----- & Storages
...... E Users

418 192.168.1.116
-8 192.168.1.117

Marne

Version

=10l x|

&= WHCAMI

E DATE

E HELLD 1.0
@ UPLOAD 1.0
= HI 1.0

1.0
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o certificate IGetting applications From MCU Sample TS5 finished

+ UNICORE Summit 2006

Dresden

(31 Aug)

Funning Threads: O
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I GridBean Implementation

* |[n order to create a GridBean the developer
I have to :

- Design the graphical layout,
- Implement job description method,

- Implement job reconstructing method.
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Job Reconstructing

=10j x|

File Toaols

Target Syskemns I BL.ﬁ.STl Dukcanne: DNﬂ.shnrtSequence.‘lubl Filesl

~Registries Job Mame fpplication Stake Termination Time
=t lacalhost SayHidobl HI 1.0 SUCCESSFUL  [27.07.06 18:37
B ‘hatDate Job DATE 1.0 SUCCESSFUL 27.07.06 15:40
DiashortSequenceJob LOST s 258.07.06 15:45

Skart MMIMNG

et e EcoliBigsequencedobl 20 07.06 1847
Abork
Sample T35 Hold
[ MCU Sample T35 -
Destroy
Refresh

Fetch Outcome

Reconstruct Inpuk

Propetties

~Storages Change Termination Time. ..

F':' certificate IGetting list of GridBeans from htkp: [flocalbost: 8080 vsrffservices/GridBeanservice finished Funning Threads: 0
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GridBean GUI

* Designing GridBean graphical layout means
organizing visual area for parameter controls.

package pl.turun.uni.mat.gpe.gridheans.hi.plugind

public class HilnputPanel extends GridEeanPanel |

public HiInputPanel (com.intel.gpe.clientZ.Client parent) {[]

public void updateValues (com.intel.gpe.clientZ.Client client) {[]
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Job Description

public class HicGridBean extends DefaulteridBeanModel implements IGridEBean |

public HiGridBean() {[]
public List<GridBeanParameter> getInputParameters() {[]
public List<GridEeanParameter> getlutputParameters() {[]
Q public void setupdobDefinition{Jokb job) throws GridBeanException {[]

:) public void parsedobDefinition(Jok job) throws GridBEeanException {[]

public String getlame () {[]
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I Application on the Grid

Grid, which means we have to design script

* Another thing is to bringing application on the
I template to run.

<?xml version="1.0" 7=
- <idb:Template name="HI" isPublic="true"
xmins:idb="http:/ /gpe.intel.com/idb">
- <1db:Invocation name=""=
- <idb:Body =
<I[CDATA[ echo Hi at NCU, <USER NAME» <Exclamations> ]]=
</idb:Body =
</idb:Invocation=
- <idb:Field name="Exclamations">
<idb:Tag name="true"=111</idb: Tag>
<idb: Tag name="false"=!</idb: Tag>
=/idb:Field=
<fidb: Template=
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Application Services

Application
Client

Anplication
Grid Service
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I BLAST GridBean

e BLAST became one of the fundamental tool
I IN sequence analysis.

* BLAST uses heuristic algorithm, but its
computation time increases with the size of
database.

* BLAST needs a lot of computing power.
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BLAST GridBean

i GPE Client - BLAST =10l x|

File Toaols

Target Syskems BLAST I Dukcanne: DNﬂ.shnrtSequence.‘lubl Filesl
BLAST | opTIONS |

Job Marme II"-.Iu:nI"-.Iame

IR =N o gun = W [+ Ucleotid - nucleatid BLAST (blastn)

=-Texzt

T T T T AT T TG A TG AN GGG AAT ATATCTC TATGTEGAT TAAA AR AGAGTATC TEAT AGCAGT
T T T A T T T A TG T A T AAAT TAAAAT TTTAT TGACT T AGGTCACT AAAT ACTTT AR AR
T AT A AT AU A A A AT AT AT T A A AT AR AR AT OO ATEAAA SO AT TAGCACCACT
T T A AT A AT AT AT T A A A T A G TR G T A GG T M A A A AT A A ARG
G A TR AG TR GGG T TTTTT T T TG A ARAGG T AACGASET AR AR ATGCGAGTGTTEAR
SequEnce ST TG T A AT C AT GG AR TG A A AT TTTCTGEATGT TECCGAT AT TE TG ARAGC AATECC
3 P AR T Ao T T T TR G AT R AR AT TEATGECGATGAT T
T AT T A G AG AT G TT T A AAT AT AGCGATGECG AR STATTTTTGCCGARCTTTT

[~ Setting subsequence

Frorm: I To: I

Choose Dakabase IE::herin:hia Coli {nuclentides) ;I

ﬁu certificate Fetch outcome For DRAshortSequenceJob-ELAST . 2.2, 13 finished | Funning Threads: 0
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BLAST GridBean

i GPE Client - BLAST =10l x|

File Toaols

Target Syskems BLAST I Dukcanne: DNﬂ.shnrtSequence.‘lubl Filesl
BLAST OPTIONS |

Makriz IELOSLIME-Z ;I ap Cosks Exiskence:11 Exkension:1 ;I

Expeck 10.0

Wordsize | 11 |

_hoose Filker

[+ Lowe complexity [ Humanrepeats [~ Mask For lookuptable only [~ Mask lower case

Mumber of processars |1

Descripkions

alignments

alignment wigw Flat guery-anchored, no identities and blunt ends

ther advanced I

o certificabe Fetch outcome For DR&shortSequenceJob-ELAST . 2.2, 13 finished Funning Threads: 0
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gﬂ http: ffwwewe. nchi. nim.nih. gow BLAST /Blast, cai?CMD =\Web&LAY |_ '-l:'..’

Set subsequence From: |

Chooze databasze I nr

NG BLAST! el REsetquery [“Reset

Options for advanced blasting

query

or select from] All organisms

Choose filter Low complexity [~ Human repeats [T Mask for lookup table only [T Mask lower case
Expect
Word Size
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I GridBean Panels

* During implementation of GridBean there
I should be at least one Input Panel
responsible for application parameters.

* We can also add some Output Panels which
can present our results in much more
attractive (graphical) form.


mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl

i GPE Client -

BLAST Results

BLAST

File Toals

=10l x|

Target Systemsl BLAST Outcome: EcoliBigSequencelobl IF"ESI

Stdout I Skdetr

|L|:u;||

Deference:

PrYograms",

Query= Test

Databhase:

ob |AEOOOL11]
o |AEQDO440
ob |AEQDOLZZ
ob |AEQOQOZEY
gb |AEQDOZSS
o | AEQOOZ7D

ELAZTN z_.z2.13

Alt=schul,
Jinghui Zharng,
"Gapped BLAST and PSI-ELAST:
Nucleic Acids Res.

[EE0 letters)

ecoli. nt

400 sequences;

Sl IAEOOO11]
Sl JAEQOO440
SlJAEQOQOLZZ
Sl lAEQQOZEY
S1JAEOQOQZSRE
Sl |AEOOOZTD

Stephen F. .,
zheng Zhang, Webbk Miller,

[Now-27-Z2005]

E=scherichia
Escherichia
Escherichia
Escherichia
Escherichia

Escherichia

Thowmas L.

coli
coli
coli
coli
coli

coli

Secuences producing significant aliqpments:

E-1z2
E-1z
E-1z
E-1z2
E-1z
E-12

4 652,239 total letters

MCGleEE
MCleEE
MCleEE
MCleEE
H:le55
MElEEE

o certificate Fetch autcome For EcoliBig3equencelobl-BLAST . 2.2.13 finished

Maddern, Alejandro A.
arnd Dawid J.

section
section
section
section
section

saction

Score
(hit=) Talue

1 of. ..
330
ZZ o. ..
77
1ak
159

Rafat Kluszczynski - klusi@mat.uni.torun.pl : UNICORE Summit 2006 - Dresden

Schaffer,
Lipman {19297,

a new generation of protein datahase =search
£5-3389-3402.

Lga
22
22
20
20
20

e-1g8
0.El
0.El

Funning Threads; 0

(31 Aug)


mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl
mailto:klusi@mat.uni.torun.pl

BLAST Alignments

i GPE Client - BLAST - |O) x|

File Toals

Targek Systemsl BLAST ©Cutcome: EcoliBigSequenceJobl IF"ESI
Stdouk I Stderrl LI:";||

=gb |AEOOOL111_1|AEOOO0L111 Escherichia coli E-1Z MGlEEE section 1 of 400 of the complete

JeErnome
Length = 10E53§ |
Score = 589 bits (237), Expect = e-1l&8

Tdentities = 3I1E5/324 (97%)
Strand = Plus F Plus

Ouery: 237 aggtaacyggtgoggyctdgacyogtacaydaaacacadaaaaaaycccycacctyacagty 296
Frrrrerrrrererrerrererrererrrrererrererrerrrrerrrrrrrrrerel
Ebject: E37 aggtaacggtgoggyctgacgocgtacayyasacacagaaaasagoocycacchyacagty 296

Query: Z237 cgggonnnntnnymicgaccasaggtaacygaggtaacaaccatgogagtgbt gaagbtogy 356

(NN Frererrerererererrerererrrrrrererrrerrereren
Shict: 237 cggogotttttttttogaccasagqugtaacgagytaacaaccatyogagtgtt gaagttogy 356

Ouery: 357 cggbacatcagtggoaaatyiagaacgbbttotyogtgobyoogatattoctyyaaagocaa 416

Frrrrerrrrererrerrererrererrrrererrererrerrrrerrrrrrrrrerel
Ebject: 257 cggtacatcagtggoaaatyoagaacgttttotyogtgibyoogatattotyyaaagocaa 41e

o certificate Fetch autcome For EcoliBig3equencelobl-BLAST . 2.2.13 finished Funning Threads; 0
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BLAST GridBean Tests

e BLAST GridBean was developed under
GPE4GTK project.

» Successfully tested on binary distribution
GPE-Lite (release 1.0.0).

* For testing have been used NCBI-BLAST
package (ver. 2.2.13).
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I Conclusions

* Grid Computing is becoming more and more
I popular every day.
* GridBean approach is very promising, it
simplifies using applications with different
Grid middlewares.

* Computing centers offer more computing
power.
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I Conclusions

* Major effort in bringing application on the
I Grid is to design and implement a GridBean.

* At the GPE4GTK project there are ready
plug-ins for:

- Povray,
- PDBsearch,
- PDB2POV, etc.
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Conclusions

* What may need some effort is to implement
some output panels with specific (usually
some graphical view) presentation of the
application results.

* Thanks to Grid Services configuration of
some program parameters can be made on
the Grid.
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I Future Work

* Add graphical presentation of BLAST results
I using BioJava package.

* Design GridBeans for other bioinformatic
tools.

* Finish NAMDGridBean implementation.
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NAMD GridBean

£ GPE Client - NAMD - |O] x|

File Toals

Target Systems MAMD I Jats Gukcome | Files |
MAMD Config | FEFCEN Tnput | Input and Output Files | Basic Simulation | Additional Simulation |

JobMame ; INDN&mEJDb_llSE-E-BQEDS?E

[T Use psfgen prograrn First

numskeps |1IIIIII

coardinates filename ID:'I,Inze.fnierka'l,nam-:l-tut-:uriaI-Files'l,l:l:nmml:un'l,ul:uq_ws.|:u:||:| Browse ...

structure Filename ; ID:'I,Inzynierka'l,namd-tutn:uriaI-FiIes'l,cnmmnn'l,uhq_ws.psf Browse ..,

parameters Filename I Browse ..,
exclude Iscaled1-4 ;I

outputname Filename |

temperature |311

welocities Filename I Browse ...

binvelocities Filename I Browse ...

o certificate i3etting list of GridGeans From bktp: /192,168, 1,1 16:80580)wsrf fservices GridBean3ervice Finished Funning Threads: 0
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NAMD GridBean

i GPE Client - NAMD

File Toals

Target Systems MAMD I Jats Gukcome | Files |

=10l x|

MAMD Canfig | P5F5E0 Trput Input and Qutput Files | Basic Simulation | Additional Simulation |
— Input Files

coardinakes Iul:uq_ws.pdl:u

struchure | Iul:uq_ws.psf

parameters | I

[+ paraTyperplor

[T paraTypeCharmm
velocities I

birvelacities I

bincoordinates I

— Cukput Files

oukputname ; Iul:uquitin_l:uutput

[+ binaryoutput

resktartname I

restarkfren IIII

o certificate i3etting list of GridGeans From bktp: /192,168, 1,1 16:80580)wsrf fservices GridBean3ervice Finished

Funning Threads: 0
Rafat Kluszczynski

klusi@mat.uni.torun.pl
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Thank You !

Any questions, comments, advices efc. ?
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