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Information Retrieval in Biology

,... enable researchers to
identify relevant papers ...“
(Jensen et al. Nature Reviews
Genetics 2006)

Information retrieval

Entity recognition

Information extraction

Text mining

Transferability of technology
Maturity of methods

Integration
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Biological knowledge required
Discovery potential



Costs of Searching Data

1. 37% of life science scientists spending over 80% of working time in front of a computer
2.  47% of all scientist make daily use of search engines

(Divoli et al: Evidence for showing gene/protein name suggestions in bioscience literature search interfaces., Pac Symp Biocomput. 2008:568-79)

rank | frequency query rank | frequency | query rank | frequency | query
1 19360 cchu 14 471 HBB+harbor+seal 27 371 hemoglobin+beta
2 2563 insulin 15 452 hba_human 28 351 tubulin
3 1087 aspirin 16 430 myoglobin 29 350 human+insulin
4 982 p53 17 423 hemoglobin+subunit | (30 349 trypsin
+beta
5 889 hemoglobin 18 415 actin 31 334 human+chymotrypsin
ogen
6 618 hemoglobin+beta 19 412 HBB+red+kangaroo 32 327 albumin
7 587 human 20 408 hemoglobin+beta 33 326 beta+hemoglobin
8 575 beta+hemoglobin 21 403 opsin 34 325 hemoglobin+beta
9 573 HBA HUMAN 22 401 giant+panda 35 323 keratin
10 555 HBB+minke+whale | (23 385 beta+hemoglobin 36 318 HBB
11 530 albumin 24 380 lysozyme 37 318 HBA MOUSE
12 527 hemoglobin+beta 25 380 name:”Phosphoprote
in”
13 526 giant panda 26 376 myosin
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Personal communication March 2011: Top keyword queries to UniProt Database
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Popular IR Models

e Boolean Model

e Structured Database Queries
e.g. SQL

* Canned Queries
(Web Information Systems)

* Vector Space Model
— vectors of term frequency

— dimension: number off all
disjunct terms

(barley OR "Hordeum vulgare") AND
"starch synthesis”

select * from metacrop where
organism = ‘barley’ OR organism =
‘Hordeum vulgare’ AND pathway =
‘starch synthesis’

Term Doc1 Doc 2 Doc 3 query
barley 5 0 0 1
Hordeum 2 0 5 1
vulgare

starch 20 5 30 1
synthesis
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Find Functional Relevant Proteins

GOUS[Q Scholar (barley OR "Hordeum vulgare") AND "starch Advanced Scholar Search
—— . PubMed Central l

Starch Svn' Search PMC ~ for

MG James, K[
... starch syntl
isoamylase-typ
substrate spec
Cited by 160 - |

sl B i e o cT )\Ei!w{: F? EE'r?E; fr? o

Display  Summary
| All: 268 Prote'n Search: Protein - Limits Advanced search Help
Ttems 1 - 20 of z 1ranslations of Life m Clear

| Map Viewer |BI_AST

6 | [Gizar] e

The lys5 mut ™ 1: spatiotemp

Display Settings: [v] GenPept Send to: [v] .
Volodymyr v, —=28Y 28llNgs. SR Change region shown
StarCh 5 nt‘ Plant Physiol
MJ Patron, B G PMCID: PMC:
: " isoamylase 1 [Hordeum vulgare subsp. vulgare —
Much of the AL | Abstract | Fu enBank AyAD338891 [ 9 P g ] Customize view
in the cytosol z en=ani : 5 L
EASTA  Graphics
ar_1d role ofthe 5, cvidencea Analyze this sequence full text
Cited by 38 -R Thomas Thiel, Go to: Run BLAST L LE 7
BMC Evol Bio .
Effect of hiat PMCID: PMC;  LOCUS ZAD33680 560 aa linear PIN 12-AUG-1999 dentify Conserved Domains |
4& | Abstract | Fu DEFINITICN isoamylase 1 [Hordeum vulgare subsp. vulgare]. Find in this Sequence I E||ar‘|
MAB Wallwork ACCESSION  RAD33880 o
Introduction Un il m”B?Q-JMi;é:igfs
_ 8 accession . .
growth rate is i [ 3: Controlofs __—o - ] LinkOut to external resources
hlgh temperatu Anmed Regin: SOURCE Hordeum vulgare subsp. vulgare (domesticated barley) Gramene
Cited by 37 - R J Exp Bat. 20 CRGANISM Hordeum wulgare subsp. wvulgare nd phenotvpe o
LS e n MO 3
PMCID: PMC! Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta; MODBASE, Database of Comparative P p Y
T— | Abstract | Fu Spermatophyta; Magnoliophyta; Liliopsida; Poales; Poaceas; BEP Structure M [MODBASE, Database of C
clade; Pooideae; Triticeae; Hordeum. nted C|u5ter5 Df
REFERENCE 1 (residues 1 to 569) = o
[Tl 4: Phylogenet AUTHORS Sun,C., Sathish,P., Ahlandsberqg,5. and Jansson,C. ) .
retained ful TITLE Bnalyses of ispamylase gene activity in wild-type barley indicate All links from this record atein domain
Elke Mangels its involvement in starch synthesis BLink o
T JOURNAL Plant Mol. Biol. 40 (3), 431-443 (1999
BIMC Ger.omr(l 102;7822 e 2 { ) Related Sequences
PMCID: PMC: PUEMED 10437827 d .
| Abstract | F, REFERENCE 2 (residues 1 to 568) CDD Search Results mapping o
AUTHORS Sun,C., Sathish,P., Bhlandsberqg,5. and Jansson,C. Conserved Domains (Concise) -
B i Direct Submission _
JOURNAL  Submitted (13-RPR-1000) Plant Biology, Genetic Center, The Swedish Conserved Domains (Full)
University of Rgricultural Sciences, P.0. Box T0B0, Uppsala Domain Relatives Stu'd'l" data sets L1

S=T50N07 Suadan
I\
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The Four Tasks of Information Retrieval

1. Linguistik wielllllslalwTtnel[lylet/tow][ldoa
— text / data decomposition :IR;' L <L ;JP &
— language processing .
— synonyms, homonyms f.”f.;l‘

2. Indexing

— efficient search in content -

3. Relevance estimation
— feature extraction

— ranking functions

— pertinence (subjective user relevance profiles)
4. Presentation

— intuitive user interface

— related entries (,page like this®) GO Ug[e

— query suggestion (,,did you mean®)

N\
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Search Individual
Integrated Databases

LAILAPS Search Engine

GATERSLEBEN

LaiLaps Result Browser

Leibniz Institute of Plant Genetics and Crop Plant Research TLAILAPS

Cross Database Search Engine for IPK Databases

pe - Tz g
hibich daishases e ngeied?

These databases are indexed:
Database Records
optimas_swissprot 2341
crop est database 264237
metacrop 575

powered by

) Lailaps Data Browser - N

g?- C' 0 /A || hip/fpgre.ipk-gatersleben.deflailapsipk/Result entryRankLink.sdire 77 -
)

Feedback

.. User Relevance -

o~ CR-EST: The IPK Crop EST Database
N@ (Release v15)

Pisum sativum
(pea)

ouT

‘ CR-EST home > Menu > Saquence form > EST form > EST result > EST details [»][cREST meru -

AILAPS SEARCH

‘ EST sequence details

LAPS is infos
P8 databases,
P he e

This page displays detailed information about EST sequence PSC21F23u.

indivy

m in o

ben.de/lailapsipk/Result navigationLink.sdire 77 - |

o search performed yet! v Download FASTA (4] Download SCF (race fie)

~ Google El

Relevance
Prediction

Fertig 99.1%

80.5%

90.5%

90.3%

90.3%

90.3%

90.3%

RUS100F09w AAHB3505 Q5XJ11 DANRE 661 AL

DATABASE CROSS-REFERENCES: amincacylation; EAHAMAP, HAMAP; MF_00123; Arg_tRNA_synth;
1; - InterPro;

‘Source: crop est database(trembl) ENMrY relevance vector

PSC21F23u NP 179243

DATABASE CROSS-REFERENCES: step 1/1. - SIMILARITY: Belongs fo the Om/Lys/Arg decarboxylase;
PROTEIN EXISTENCE: spermidine biosynthetic process; EA:UniProtKB-KIV. InterPro; IPROD298S; Arg;
‘Source: crop est database eniry relevance vector

PSC21F23u §71239;
DATABASE CROSS-REFERENCES: step 1/1. -+ SIMILARITY: Belongs to the Om/Lys/Arg decarboxylase;
PROTEIN EXISTENCE: spermidine biosynthetic process; EAXUNIProtKB-KW. InterPro; IPROD298S; Arg;
‘Source: crop est database Entry relevance vector

HZ36L18r Q08436
REFERENCE LOCATION: The Abkrelated gene (Arg) nonreceptor tyrosine kinase uses two F; GENE
WAME(S):=Abelson-related gene protein; AltName: Full=Tyrosine-protein kinase ARG;; ORGANISM
SPECIESName=ADIZ; Synenyms=Arg;;

Source: crop est database ENtry relevance vector

HZS0B02r QUB436;

REFERENCE LOCATION: The Abkrelated gene (Arg) nonreceptor tyrosine kinase uses two F; GENE
WAME(S):=Abelson-related gene protein; AtName: Full-Tyrosine-protein kinase ARG;; ORGANISM
SPEGIES:Name=AbI2; Synonyms=Arg;;

‘Source: crop est datsbase ENtry relevance vector

HS08G08r 008436,

REFERENCE LOCATION: The Abk-related gene (Arg) nonreceptor tyrosine kinase uses two F; GENE
WAME(S):=Abelson-related gene protein; AtName: FullTyrosing-protein kinase ARG;; ORGAMISM
SPEGIES:Name=AbI2; Synonyms=Arg;;

‘Source: crop est datsbase ENtry relevance vector

HZ49N09r QUB436;

REFERENCE LOCATION: The Abkrelated gene (Arg) nonreceptor tyrosine kinase uses two F; GENE
WAME(S):=Abelson-related gene protein; AtName: Full=Tyrosing-protein kinase ARG;; ORGANISM
SPEGIES:Name=AbI2; Synonyms=Ars

Results 41-48 from 100 ranked (Total: 5662}

v MH':;:QS:@;?,: = [0] EST SEQUENCE PROPERTY VALUE NUCLEOTIDE SEQUENCE
EST DENTIFIER PSC21F23 TTITTTTITITTITITTITTTTITT T TTTTTTTTTTTTTTATICTCAAC,
QUALTTY na. CACCAAARATCARGGAGTTGAATGGTTTATTCCAAACACARARATCAAG]
[@] onaLERaRy PsC CAACAAAGAAAATARACTACAGRAATCCAACATTAAGAAGTCGARATTG!
CLOED PsC21F23 AAACAAAGGCACATGAAGACCCTGTGCTGCTTCTTCALACATTCTTTGL
Query time: Zyzie EMBLID AARCC, CACCTTGACAR
EMBL ACCESSION AMCCAACAACATCATAATGAALAGGGAATGCTAAAAAAGTCGATACT A,
Databases: - DIRECTION El GCACATCAATAAGACCAATTCTCATCTTCTCCAGCAACAGAAGTGGLAR! ™
Rl (] 5

cropestaatd | C X

The content above s Boopyright by the data provider
crop estdatd || |, LaiLaps Result Browser LAILAPS is Gopyright © 2007-2011 IPK Gatersieben
optimas_sptr
TATLAPS Fertig
optimas_swill  yeucomessssnon s
Synonyms:
ARG Legend:
e Individual | s
LIVER-TYPE| RuleCooccurence

RuleDatabase

PROBABLE
Rankin Rkt
ROCF

RuleKeyWord
T i 2 RuleOrganism
o ra n L ng RuleSequencelength
RuleSynonym
PSC21F23u 571239 ') RuleTextPosition
3 * [ ol o0 m
a3 ° BarChart | ~

HZ36L18r Q08436 T

Value

HZ59B02r Q08436 |

Fertig

1A'

i
2
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~_

3rd-party Retrieval
System (e.g.
SRS@ERBI, in house) HTML

LAILAPS System Architecture
Y

.

Color Code - Technology:

Tapestry / iSpring

ORACLE 11g

Color Code — Software Modules:

Frontend

DBMS

o ek

Render Engine

Result Browser

Search Form Administration

Configuration
RMI
Text Quer Result Feedback
HTTPISQLNet y Ranking Tracking
JAVA 1.5, JOONE,
SPRING
sQL
Network Communication
_ ORACLE / H2
Backend/Logic
free version ,XE“ is supported JAVA embedded DB engine
Matthias.Lange @ipk-gatersleben.de: LAILAPS IR Portal. HIBIT2011 May 2nd 2011 11




LAILAPS — Data Indexing |

* import as Entity-Attribute-Value model

* download flat-file * pivot flat files

e SQL query e de-normalize SQL tables

APl call * transform API data structure

ig ;'a::fghéghf: QOSINS; Aevseneds = ID AC DE SQ

DT 02-SEP-2008, integrated intec UniProtKB/Swiss-Prot.

DT 01-MAR-2002, sequence version 1.

g; ;i;::i;fO:‘iil:;:i‘z-‘:":iz;z?uizgcsidase, inscluble iscenzyy INV4— Q8W413' FU”=Beta' MAISN

QI <5 SRR ARAT | Q8L5V2; fructofurano | VISVLLL

oz  EneruicWeneifr ' H Q9SIN5; sidase, LLVLINL
S e et £C-3.2.1.26; | SNQNIK

C

CONFLICT

134 134
8 158

EQUENCE €7413 MW;
MAISNVISVL LLLLVLINLS NQONIKGIDAF H
WINDPNGPVY YKGLYHLFYQ YNTKGAVWGN IIV
GTWSGSITIV PG IILYT GUNQNETQLQ NYAIPEDPSD

MNGSAFRDPT TAWFSKDGHW RTVVGSKRKR RGIAYIYRSR DFKHWVKAKH PV
WECPDFFPVS LTD LDL DYVGPNTKHV LKVSLDITRY EYYTLGKYDL KN
TPDGWEGLRF DYGNFYASKT FFDYKKNRRI LWGWANESDT VEDDILXGWA GI
LDSSKKQLVE W ESLR GNYVRMNNHD EVK GITPAQARDVE VI

€13
=> R (in Ref. 3; RAME13
2BBEEEBBCO24ES511 €4;

VIMCSDARPS SLKQ LLA KDRMYKPSFA RISLRSLIDH

GIDAF

WPVEEI i
AEIFDPSFIW KPLELCNIKG SNVRGGVGPF G EEYIPVEERV B}
DIGL. S

KIVITSRVYP VKAVKENAHL YVENNGTQTV TIZSLNAWNM DRPLOMNDGA I

Full=S-
adenosyl . ..
ransferase-
like protein;

MLHVN
GGMG
NTSYAN
NSRLRE
IISMTC
S

Q8w
414 C
UCSA

Q8W414;

1AY
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e LAILAPS installer

import into EAV
structure

DATABASE -~

NAME i
URL |

VERSION

ATTRIBUTE

NAME
is_ID

VALUE
ENTITY_ID
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LAILAPS — Data Indexing Il

* import synonyms

default: SWISSPROT protein
synonyms

more: PubChem synonyms,
NCBI Taxonomy

* import relevance effecting
keywords

o ek

default keyword list: 42

manual curated relevance
effecting keywords

€.8. ,characterized”, , predicted’,
,unknown” ,similar” ...

preferred organisms

add use case specific

€.8. phenotypic keywords, authors,
locations, tissue ...

TOKEN SYNONYM
ARGINASE I 3.531
ARG 3.5.31

KINESIN-LIKE PROTEIN KI

F17 | "MMKIF17"

KEYWORD SCORE | WARNING
SCORE

putative uncharacterized | -6; 3

protein

characterized 6 0

Matthias.Lange@ipk-gatersleben.de: LAILAPS IR Portal. HIBIT2011
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LAILAPS — Data Indexing Il

* textindex of EAV data table using e Sucene

* TOKEN = (token_text, attribute, entity id, {positions})
3L e en i ooy T o N - - = |

File Tools Setings Help

| # overview | [y Documents | ) Search | [F]Files | & Plugins

Index name: X:bitbiicolmseelailaps_lucene_index_swissprotiucene_index Re-open DATABASE E NTRI ES D I STI N CT
Number of fields: 5
it
Number of documents: 524420 B comm TOKENS
Nurmber of terms: 7530870 X/ Close
Has deletions? / Optimized?:No / Yes
Last modified: Wed Mar 09 23:39:28 CET 2011 SWISSPROT 524420 7530870
Indes version: 12eQc80c852 S s,
Top ranking terms, (Right-click for more options)
Ve GOUNT % Decoder Mo |Rank ~ Field Text DAWIS 9461845 31167796
accid 0 0.00 % string utfd || Show top terms == 1| 524420 |content swiss - Data Wa rehouse
attributeinfo 0 0.00 % string utfa . 2| 524420 | content taxid
content 7530870 100 % string utfa Nuber ofiep ieiinc: 3| 524420 | content prot 9
— —= i Hint: degShiftBfibk to = IPK in-house 968.845 6.772.921
idinfo 0 0.00 % string utfa A 4 524420 | content uniprotkh
lengthinfo 0 0.00% string utfd | Ct-Click to select 5| 524420 | content SeQUEnce data ba ses
m”“ilp'etfilel'dsw' 6| 524420 |content entry
e 71524420 |content racname Table: number of tokens and entries in LAILAPS installations
8 524420 |content 1
Tokens matked in red 9 524420 | content Yersiaon
Indiodte decoding 10| 524420 | content nehi
errors, likely due to a
mismatched decoder. 11| 524420 | content full
12| 524420 |content reviewed
Select afield and set its value decoder |string utf® v || Set 13| 524420 | content integrated -
Index name: X:bitbiL..ndex_swissprotiucene_index 5;"'_2,

Screenshot: ,LUKE’ Lucene Index Viewer - text index structure of SWISSPROT

T\
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-

Done by: LAILAPS Installer

- Lailaps Install Tools

[EEN

Database Install

Please select Database Type
Database Server name/|P:
Database Server Port:

Database Name

Database Username

Database Password:

Installation Path of Databaseclient:
Administrator Email

Database File Backup path:
Lucene Index Path:

Auto Install

| Oracle

)

oradb.ipk-gatersieben.de H Lailaps[nstallTooI

1521

\

genophen

\

lailaps_install

armnana ey

FlapplAdminstalliproductil-

chenj@ipk-gatersleben.de

Import Data File
prot_small.csv.gz,F\app\databaseluniprot_sprot_small.csv.gz File... “ Import J
Please Choose Import Mode Oracle Client(5 minutes @ Jdbc Model(21 minutes)

J F,\appk:latahaseupkﬁspmtfsmaﬂ,cwgz]’ F\app\database\wniprot_sprot_small csv.gz. l

Flapp DataBaseName swissprot Rawdata Column: {\demmcatlun |']
Flapplluceneindex Please set Url Pattern for this database:
E] Auto Install hitp://srs.ebi.ac.uk/srsbinicg getz?-ni ion+-e+[{]

cancel help

T
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Database Parameter. SWALL_SP_REFSEQP_SP_PDB

Please set display weight for each column:

[ Url Preview

2 B[E

I

E[E

v

s

Please choose which column is Id column

(®) identification () accession number(s)

() date

() description

(U gene name(s) (_) organis
002R_IIV3 Reviewed:; 458 A Q197F8; 16-JUN-2009, integrated into UniProtk. RecName: Full=Uncharacterized protei ORFNames=IIV3-002R; Invertebrat,
003L_Iv3 Reviewed, 156 AA. Q197F7; 16-JUN-2009, integrated into UniProtk... RecMame: Full=Uncharacterized protei... ORFMNames=IIV3-003L, Invertebrat;
005L_liv3 Reviewed, 217 AA. Q197F5; 16-JUN-2009, integrated into UniProtk. RecName: Ful ncharacterized protei. ORFNames=IIV3-005L, Invertebrat,
006L_IIVe Reviewed:; 352 AA. Q91GB8; 16-JUN-2009, integrated into UniProtk. RecName: Full=Putative KilA-N domain ORFNames=IIV6-006L; Invertebrat,
007R_IV3 Reviewed; 44T A.. Q197F3; 16-JUN-2009, integrated into UniProtk... RecMName: Full=Uncharacterized protei... ORFNames=IIV3-007R; Invertebrat,

EAS J T

cancel

help

Matthias.Lange @ipk-gatersleben.de: LAILAPS IR Portal. HIBIT2011
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LAILAPS — Relevance Features

score distribution for LAILAPS-SWISSPROT

1.  synonym that produced the hit
SYNCONYN o o
2.  keyword surrounding the hit position |
KEYWORD < @00 0 00000 QOQGoLo Q 0 Q 0 0T Q0 QDI ERRETIRRTTIHITT: 1
3. frequency of hits per attribute and
record HIT_FREQUENCY A b e -Im COoOmm O
4.  database in which the hit was found DATABASE |
5.  co-occurrence of query terms CO_CCCURENCE | 0 0 ©®MOO00 Wy
6. text position of the hit in the record TEXT_POSITION o |m
structure ORGANIEN — Q00 00 GO0 O EG-ODDINED 1
7. organism reported in the record A DATA SZE T—
8.  raw data size (e.g. sequence length) J— T ) - +
9. attributein the record | . | |
8 B ° g g

' ' SCOre
4 I P K Matthias.Lange@ipk-gatersleben.de: LAILAPS IR Portal. HIBIT2011 May 2nd 2011 16
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LAILAPS Ranking Workflow

Q= fufry At chlorophyll synthase
- 1 “ee n
FIND: queryresult | (chlorophyll,'QIMBAL', {(DE, 83), (RT'2)}

using LUCENE R =(t,d,{(a,p)}) (‘'synthase’, 'Q9MBAL', {(DE', 97)}

text index system

entries feature scores SCOI€freq= 3

SCORING: (... ) SCOre yipute= 6

using featuresF, ... Fq [ Ce
RFLEVANCE: relevance score N = (neurons = 20, input = 9, output = 1, hidden =7 x 4)
using a feed forward T E.Q. T gomsar = N(68, 27,71,33,80,0,31,0,0) = 0.935

neural network

relevance ranking C—_I—I

o

RANK:

sorting of relevance scores

T\
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LAILAPS Training Data

Training &5 Relevance
Data o Prediction

Predicted
Rating

Feedback _
System =

I\
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User Ranking Profile: Relevance Rating

* Explicit rating

* Implicit rating:

et

— clicked result entries

— clicked entries above,
below

— activity time

— scroll amount

— mouse movement
— lost / got focus

— text selection

) Lailaps Data Browser - Mozilla Firefox

| http:fiparc.ipk-gatersleben, de/lailaps)

‘ 4 LaiLaps Result Browser

I |+ Lailaps Data Browser

LATLAPS Rate me!
THE LIFE SCIENCE SEARCH EXGINE **, 3L %
Lailaps Data Browser and Feedback System
Tetrapolymenzation of the monopyrrole PBG nto the hydrozymethylbdane A
FUNCTION . : .
pre-uroporphyrinogen in several discrete steps.
0.9 WS N0 AT S| 1 orphobilinegen + H(2)0 = hydroxymethylbiane + 4 NH(3).
COFACTOR Binds 1 dipyrromethane group covalently.
PATHWAY Porphynn me_tabcfhsm; protoporphyrin-I biosynthesis, coproporphyrinogen-IT from
J-aminolevulinate; step 244,
PATHWAY Porphyrin biosynthests, chlorophyll biosynthests.
SUBCELLULAR Plastid, chloroplast.
LOCATION
MISCELLANEQUS The porphobilinogen subunits are added to the dipyrromethane group (By similarity).
SIMILARITY Belongs to the HWBES fatmily
4
| Fertig
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Training — Example DAWIS M.D.

* bioinformatics data warehouse

 developed at Bielefeld University

 web interface — canned queries

#  Technische Fakultit
AG Bioinformatik

DAW |“. D.
=z
———

Home 4% | Member Area {1 | pata 3| Statistics M | Contact | I

Compound Disease Drug Enzyme Gene Gene Ontology

nformation {f | Registration & | Fer

Genome Glycan Pathway Prc

UniProt Protein Detail

"
Entry name

Taxonomy
identifier

Protein existence
Organism
Keywords
Taxonomic lineage

Protein name

Accession

Gene Ontology

Q850V8_ORYS)
39947

Evidence at transcript level
Oryza sativa subsp. japonica (Rice)
Chaperone

« Dnal-like protein
* 050190556400 protein
* cDNA, clone: J100074N19, full insert sequence

* QOILZO
* Q8S0VO

® GO:0006457
® 50:0031072
® G0:0051082

s APDO3372
* AK243505

N\
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Use Case: Heparan Sulfate Proteoglycans

* key substances in the signal transduction:
— involved in several protein-protein interactions
e 9test queries rated by biological experts:

— gene and protein names in several spelling variants and keyword combinations

default ranking network

trained for signal transduction

queries

query results | RMSE exact max RMSE exact max

match rate | error match rate | error
"heparan sulfate proteoglycan" sulfatase | 9 0.49 0.11 0.7 0.24 0.67 0.70
"heparan sulfate proteoglycan" sulfl 6 0.57 0.33 0.7 0.35 0.67 0.60
"sulfatase 1' £:54 8-66 66 £:24 £:29 866
Sufese2} e error rate decrease by factor 2.1
sulf-
sulfl e rate of exact matches increase from 17% to 62%
sulfl sulf2 oo o oo o - SEENs
sulf-2 5 0.38 0.20 0.6 0.41 0.60 0.70
sulf2 10 0.61 0.00 0.7 0.27 0.70 0.60
OVERALL: 63 0.51 0.17 0.64 0.24 0.62 0.50

Table: prediction performance before and after training:

*  RMSE: estimator of true and predicted relevance
*  max error: max. difference of true and predicted relevance
*  exact match rate: the rate of exact match predicted relevance and the manual rated
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Conclusion

1. LAILAPS as search engine for life science dabases

2. relevance vs. pertinence — consider individual human
relevance criterions

3. cost-reduction of scientific information retrieval
4. deterministic quality of database research

5. wizard style installer for cusumized LAILAPS instance
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Future Work

e Recommender System
— ,Did you mean?“
— ,Page like this?“

 H2 database
* Cloud computing

— Hazlecast
— Hadoop
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Thanks for your Attention

Details:

http://lailaps.ipk-gatersleben.de

Journal of Integrative Bioinformatics, 7(2):110, 2010
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