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WHY ?

s Regulation of gene expression at transcriptional and post-transcriptional level
involves the interaction between short DNA or RNA tracts and the corresponding
trans-acting protein factors. Detection of such elements in genome-wide
screenings may significantly contribute to genome annotation and comparative
analysis as well as to target functional characterization experiments.

WHAT IS ?

m A flexible and fast pattern matcher able to search specific combinations of
oligonucleotide consensi, secondary structure elements and position-weight
matrices also allowing for mismatches/mispairings below a user fixed threshold.

[TATTTATI [TATTTATT] (1,00
CATTATTTATTCCGCTTACTTATTG...
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Two examples of string pattern units
are AAUAAA, the polyadenylation

site; or TTTSSCGS (S = C or G) the
a. ern yn aX consensus site for E2F transcription

factor (TRANSFAC site ID

2F$CONS_01).
or example,
TTATTTATT[1,0,0] would

String pattern unit — match any sequence with

up to one mismatch with
the sequence TTATTTATT.

1...200 match any

Range pattern unit‘ subsequence from 1 to

200 characters.
The pattern pl=6...7 3...6

~pl matches a stem-loop

- - - structure with a stem six to

Ha/fp/n /Oop pattern Unlt/ seven nt long and a loop
three to six nt long.

An example of PWM with similarity
threshold 0.70 and core 0.90

Position weight matrix (PWM) pattern Unit s Rt STy

02 210 12 9 19

03 46 32 36 136
For example the syntax: 04 159 33 29 29
20 > frepeat (p1=NNN) 05 158 37 31 24

Repeat pattern unit we—t) R 66 1 o1 & 2o

defines a sequence string 3+ >0.70, 0.90
of 10 to 20 identical

For example the pattern: tandem trinucleotides.
AUG p1=0...300

Length constraints == [EGREeITS

length(pl) mod 3

can be used to search open

reading frames up to 303 nt
ong in genomic sequences

It may be very convenient to be
able to reprocess a section of a
sequence that has been already
matched
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Application Example #1

pl=rrrcwwgyyy[3,0,0] p2=0...13 p3=rrrcwwgyyy|[3,0,0]

p4=0...13 p5=rrrcwwgyyy|[3,0,0] p6=0...13 p7=rrrcwwgyyy[3,0,0]
length(p2+p4+p6)<20
pl/p3/p5/p7:(p8=nnncnngnnnnnncnngnnnnnnchngnnnnnncnngnnn)
pl/p3/p5/p7:(p9=rrrcwwgyyyrrrcewwgyyy[3,0,0])

9EP11070 : [117,175] : GAGCAGGCGG T GCACTCGGCC CACGGGGAACTGG AGACCGGCCC TAGAA GAGCGAGTCT
31EP11083 : [358,410] : AGGCTCGTAA A AATCTTGTAT GGCTGC AGGCAAGCCA AACCCT TGACAGGCAC
46EP30021 : [400,456] : GGACCAGTGA GCAG  CAACAGGGCC G GGGCTGGGCT TATCAGCCTCCC AGCCCAGACC
61EP11091 : [86,144] : GGCCAGGACT GTCCTG GGGCCAGCCG GGGCACCTGGT  GGCCAAGCTT AG AAACATGACA
68EPO7077 : [367,413] : TGGCCAGCCT TGCCTTGACC AAT AGCCTTGACA AGGC AAACTTGACC
86EP47007 : [173,225] : ACCCTTGGCC TT ATTCTGGTCT ACTGAGCTGG GAGCTTGTCT G AGGCTGGAGC

PatSearch syntax for the p53 responsive element including two post-processing steps
and a constraint on the total length of decamer spacers. Partial output obtained
searching the pattern in the EPD database

Application Example #2
Examples

rl1={au,ua,gc,cg,gu,ug}
(p1=2...8 ¢ p2=5...5 cagwgh r1~p2 ri~p1l |
p3=2...8 nnc p4=5...5 cagwgh r1~p4 n r1~p3)

5HSA001988 :[13,35] : GTT C GTCCT CAGTGC AGGGC AAC
5HSA013930 :[34,56] : CTG C TTCAG CAGTGC TTGGA CGG
5HSA003829 :[8,30] : TTG C TTCAA CAGTGT TTGGA CGG
5HSA003858 :[35,57] : CTG C TTCAA CAGTGC TTGGA CGG

The consensus structures of the Iron Responsive
Elements (IRE), the relevant PatSearch pattern
syntax and the part of PatSearch output obtained
on a set of 5’UTRs collected in UTRdb
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Ei!lgmatica and Genomic Group - C.N.R Pat Seaf(} h

Help |

The PatSearch program is a pattern matching tool, that can find a well defined pattern against a given
sequence(s) or database (primary or specialized) divisions.

PatSearch is available on the web at s e e
http:/7/www.ba.itb.cnr.it/BlIG/PatSearch SodissEa P

Saquerca Tepss: DHA 2 Probsan
Enbar segsnce(s] below in FASTAEMBLGenbanky.., formst

developed in C using EMBOSS, SRS, NCBI
libraries

Unix (Compag TRU64 Unix), Linux (RH 9) |/ =

or choosa Datahasg to saand: w

CGl (cgi_lite) interface through perl script

user authentication and job management
software (handmade, thesis work)

outputs storage in a scratch area
notification of the result to the user by email | | _—G_—_—— (Seaie

Ember & query pattern

it Format; Standed Fomal &
Mg matrh £1.,10000: T

Advantid Parameieis!

Rasults by - rmeail o m
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Characteristics

= Low computational complexity (in general)

m Performance and execution time depends on:;
m pattern complexity

= number of sequences to search (database size)

m Access to flat-file databases through:

= direct access (Fasta, Embl, Genbank format)
s EMBOSS, SRS, BLAST indices (ex: human division, accession number list,...)

General:
m \arious process in execution contemporarily

m User space to manage and display results

m Statistical usage of the software
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Test Case

J/PatSearch -INPUT=PRI.rna.gbff -OUTPUT=PRI.rna.gbff.out -COMMAND=vimentin.txt
* INPUT: PRI.rna.gbff = 420Mb RefSeq

« COMMAND: (primates)
database

pl=yttrrrrraal2,0,0] O...4
p2=cagctttcaagtgccittt[2,0,0] 0...2
p3=tscagtt[2,0,0] 6...7

p4=gagcg[2,0,0] 0...1 p5=aagatw]|2,0,0]

pl/p2/p3/p4/p5:(p6=yttrrrrraacagctttcaagtgccttttscagttgagcgaagatw|2,0,0])

* TIME! Compag/Digital AlphaServer

Real: Om57.805s TRUB4UNIX (OSF)
User: 0Om52.870s

Sys: 0mO0.740s

m Preprocessing: database splitting (offline)
m 10 jobs => 1 x database chunk
m Postprocessing: output merging (online)
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GENIUS implementation

cecee

a nabling Lnds
] HS for E-scienc

PoeSearch is a fTevible and fast paftarn maicher able fo search mpacific combmafians of sdpomuclatice consans, seconaary SOwciura
e Erdl o posinian-welghr mamiices alio alewing for mipmarches mispairing baflow @ e e rresfaid

It ix ahiw fo fing, in a given seguencays), kinas of loap structunes that charachering ERNAr, rilNAs (fairpin foop, stenr loap with Sulger
o intev foaps) andlor aay idnd' of patfern in DA and protein seguerncer

Mote: (*) You have 1o meert an wmeque production naene

Flease, configore the mputs setting to staet the prodoction

Production [Name ™)
Draiakese RefSeq Primates |~

Enter a query patters pl=yttrrrrraa[2,0,0] 0...4

p2=cagctttcaagtgccttt[2,0,0] 0...2

p3=tscagtt[2,0,0] 6...7

p4=gagcg[2,0,0] 0...1 p5=aagatw[2,0,0]
p1/p2/p3/pa/p5:(p6=yttrrrrraacagctttcaagtgccttttscagttgagcgaagatw(2,0,0])

losasd it from diske Sfogha |

of use the defadi one |
Complement D
Chverlap il
Maxmabch (1. 1000 100

Craats tha daia-sei and stan he Producion _|
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GENIUS implementation

B e N Mk B R ek BE s (EOE 07 AiaE W el ey

= e e

B B Modfics Vieslkrra Va  Ssprsdbi Shument | Fiosste Guida

| ]
2.5 -3 B pimenes a3 - [

Indk=tro Ricarics
| "'i‘tl-lm‘-: ..l'seu'uﬂ:r .trmz'l-a.-:r-: ‘mah:dam !F:n'mnis.pp:thu .i&.-h:im

@EHQ‘HFENE %ulinge E

for E-scienc

FATSEARCH Your Data
£ up
PATSEARCH
Configure Inputs
Seiting
Inspect Status
Clean PATSEARCH

Qmene Production Status: Started

PATSEARCH Data

Prochsction IName : test
“mmber of Events : 4

y  Last Submmission Tome - Mar 8 15:56:53
CET 2006

1phtips:glite-rhoctinfo it 9000 smpg-_ p2IGOLATEYN IR ne A
yhttps:ghte-rheoctin st S000CHEW (2 dil HaNATEDPAER
Ajhitps:ighte-rb.ctaimfm i W00 lah K 2gc fhafers- 1 [918vg
AphtipsUghite-rhootinfm it W00SpY Pladdm 3T K.vlarse M Q)

Ready Jobs = 0
Schedoled Jobs = 0
Done Jobs =10
Aborted Jobs = 4
RUNNIMG Johs =10
PENDMMG Joks =0
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GENIUS implementation
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nabling Cnds
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; “b Homa ..!'E-:rndbr !muz'lu.-:ru !murl-utd-a.-:n; -:Fumda.n:lﬂl:-:h IE-l.Jdd-:-;-;l

FATSEARCH
up
PATSEARCH
Configure Inputs
Setting
Inzpect Staus
Clean PATSEARCH ) | flaviol GIED £5 50 TDrkeH |4.n-;~5. flaviol SiYW T vEafF zeanlUtE
Quene fAmvich vildyL3- MeodLKgkoHWdz 4,096 final computation

PATSEARCH Data flavicl -Xafl TrilaBI3GYEWAR=2A 4,096
Spooler

pomered by
EsginFrams 1.2
tamplisnt with
LOG-2 GRIDIT
glire-1
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GENIUS implementation
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nabling Crids
for E-scienc

{znid Enabled web eMvoomnent for site Ind=pendent User job Suboussion
O FATSEARCH Catalog: GILDA
PATSEARCH - Directory comfents - .
Coafigare Inputs prova_TMMD30E 11370 Mavieli_patsearch_prova_ 200603081 13703 favieli GIENDagg4e55q0sTDvkeH
Seiting
Inspect Status

Clean PATSEARCH —) §35  PRIma ghéf out
Quene std ey 0
PATSEARCH Data

Sponler

pamered by
EmginFrame 3.2
sompliant wilk
LOG-2 GRIMIT
glire-1
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&) engwirane gelac

nabling Crids
for E-scienc

e = . e

{znd Enabled web eMvzromnent for site Independent User job Submisssan

FATSEARCH

£ up
PATSEARCH
Configure Inpats
Seiting
Inspact Status
Clean PATSEARCH
Qmene
PATSEARCH Data

dgt08.ul.=aviba .=k

Processing. . .

Post-Frocessing...
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GENIUS implementation

P OTTERAMIRA B BIFE WAL 0 P AR PR R STIAS R IR

-

Ei= Sodfca ‘Vsusirzs Y@ Segrelbr Strument Foestre  Guds

i o Egﬂ- i e hips | ighte -tubor.ct.indh. it hd L;;g_r:m:aj sta--:t-a

; “b Homa ..!'E-:rndbr !muz'lu.-:ru !murl-utd-a.-:n; -:Fumda.n:lﬂl:-:h IE-l.Jdd-:-;-;l

COEC

nabling Cnds
for E-scienc

FATSEARCH
up
PATSEARCH
Configure Inputs
Settng
Inspect Status
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GENIUS implementation

WHISHES:

= More database to search, bigger database/dataset
= usage of Emboss, SRS, Blast indices

m User defined set of sequences

= Dynamic/automatic splitting of the searched database
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Thanks to
Giluseppe La Rocca (INEN Catania)
and the
GILDA’s team




