International Symposium on Integrative Bioinformatics 2010

The LAILAPS Search Engine

A Feature Model for Relevance Ranking in Life Science Databases

M Lange, K Spies, C Colmsee, S Flemming, M Klappersttick, U Scholz

Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Germany

Nature Precedings : doi:10.1038/npre.2010.4337.1 : Posted 7 Apr 2010

N\ lange @ipk-gatersleben.de
P IPK IPK Gatersleben, March 22, 2010




Nature Precedings : doi:10.1038/npre.2010.4337.1 : Posted 7 Apr 2010

Outline

Information Retrieval in Live Science
The LAILAPS Approach

Query Engine & Feature Scoring
Relevance Prediction

The LAILAPS System

N\
& L I P K Matthias Lange @ IPK-Gatersleben, Germany
EEEEEEEEEEE

.

03/22/2010




Nature Precedings : doi:10.1038/npre.2010.4337.1 : Posted 7 Apr 2010

Life Science Data Universe

Matthias Lange @ IPK-Gatersleben, Germany

03/22/2010



Nature Precedings : doi:10.1038/npre.2010.4337.1 : Posted 7 Apr 2010

N\

IPK

GATERSLEBEN

Life Science Data Universe

Matthias Lange @ IPK-Gatersleben, Germany

03/22/2010



) Mozilla Firefox

Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Exfras

Life Science Data Universe

Hilfe

X - c

TR I ”5|http:;’,l’www.uniprot.org,l’uniprot,l’Q38833.txt

chlorophyll synthase

;E * http:/ /www.unipro...iprot/Q38833.txt |T| - - - —|
% ) Mozilla Firefox -0 x|
D CHLG ALRATH Reviewed: 3587 AL, h " " p X ;
s 35833 Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Exfras  Hilfe
o'T 01-MAY-2007, integrated into UniProtKE/Swiss-Prot. N N 03
E.})T 01-NOV-1996, sequence version 1. @ T c LRI I .-|http:,l',l'www.unlprot.org,l'umprot,l'QQMB.C\l.txt 0T ‘l'|kﬁgg Fa
DT 02-MAR-2010, entry wversion 65. - 5
S ReclNawe: Full=Chlorophyll synthase, chloroplastic: J http:f/www.unipro...iprol:/QQMBA1.th| + F
D'DE EC=2.5.1.62;
'F'PE AltName: Full=Polyprenyl transferase; In CLO ARATH Reviewed; 536 AL, =l
pDE AltName: Full®Protein G2 AC QSMBAL; Q3ECY¥2; Q3ECE3; Q95PF2; Q9%I37:
g’;i Flags: Prsmm'“c’q' DT  24-JAN-2006, integrated into UniProtEB/Swiss—Frot.
<ty Name=CHLG: rrn DT 01-0CT-2000, sequence version 1.
O irsbidopsd WO rd S: 1111 DT  02-MAR-2010, entry version 68. -
Sbc Eukaryota; 5 rac DE FecMame: Full=Chlorophyllide a oxygenase, chloroplastic:
aAPC SpermatopH " . fJicc DE Short=Chlorophyll a ox
gfc  rosids; mg ||neS . 164 - e EC=1.13.12.14; d c 1516
g HCBI_ Tax 1l DE  iltMame: Full=Chlorophyll b syn WOras.
L DE Short=AcCAD;
alP NUCLECQTIDE SEQUENCE [GENOMIC DNA], AND TISSUE SPECIFICITY . - .
ORC STRAIN=cv. Columbia: DE Flags: Frecursor; | I n es . 238
%x MEDLINE=96140448; PubMed=8552034; DCI=10.1007/BFO0250236; GIT MName=Ca0; OrderedLocusNames=Atl
L Gaubier P., Wu H.-J., Laudie M., Delseny M., Grellet F.; 03 Arabidopsiz thaliana (Mouse-ear crezz) .
a“" "L chlorophyll synthetase gene from Arabidopsis thaliana. OC  Eukaryota; Viridiplantae; Streptophyta; Enbryophyta; Tracheophyta;
.LRL Mol. Gen. Genet. 249:58-64(18983). [oles Spermatophyta: Magnoliophyta: eudicotyledons; core eudicotyledons:
‘%1: IEIfIEZLEOTIDE SEQUENCE [GENOMIC DNA]. [ ioiidi: TifvifS: Brassicales: Brassicaceae; Arabidopsis.
U')RX HEDLINE=20105326; PubMed=1064572
BL Comella P., Wu H.-J., Laudie H., -
S orenier 1 476 entries-of chlorophyl-synthase
gT "Fine segquence analysis of 60 kb
T lozus on chromosome III.™;
q&;; Plant Mol. Biol. 41:687-700(1999 on average 1200 Words per entry 17
ak 131 rl yanobacteria
P NUCLEQOTIDE SEQUENCE [LARGE SCALE
U Srmamicr. cotmpin on-average 200 lines
h¥  MEDLINE=21016720; PubMed=1113071
2}. Salanoubat M., Lemcke K., Rieger
A Fartmann E., Valle G., Eloecker ‘§-2 ALND
RL Delseny M., Boutry M., Griwvell L
R De Samone V., Choiene N, rigs 571,200words
[Fertin i 10507
95,200 IIneS pired for LI
£
1322 pages A4 |
Matthias Lange @ IPK-Gatersleben, Germany 03/22/2010

IPK

GATERSLEBEN

et




“I) chlorophyll synthase - Google Search - Mozilla Firefox

Bearbeiten

Ansicht

Life Science Data Universe - Search

%%} chlorophyll synthase in UniProtKB - Mozilla Firefox

Datei  Bearbeiten  Ansicht  Chranik

Lesezeichen

Extras Hife

Chronik  Lesezeichen Exfras Hife

‘; - c X et I"E|http:,i,iwww.uniprot.org,l’uniprot,i?query=chlorophyl\+synthase&soBﬁ‘_? -

OQatEi

:6 c X (ar I'."'|http:waw.goog\e.cDm,l’\nt\,l’am’#h\:en&source:hp&q: TT

. chlorophyll synthase in UniProtkB

UniProt ; , UniPratKE
ﬁ chlorophyll synthase - Google Search I * LL)
) . B
_cWeh Images Videos Maps Mews Shopping Mail more v WWeb Histary | £ Search Blast Align Retrieve 1D Mapping
P_-,J Search in Query
8 I Pratein Knowledgebase (UmPrDtKE)j Ir:hlomphyl\ synthase Search Clear | Fields »
a GO()S[Q |chlarophyll synthase
‘_; = 1 -25 of 476 results for chlerephyll @ AND e e e . = .
H %) Entrez cross-database search - Mozilla Firefox ") DBGET Search Result: GENES chlorophyll synthase - Mozilla Firefox
= web Sh i i i i GaB byt keyniard tol
™ e [ Shov Datei  Bearbeiten  Ansicht  Chronk  Lesezeichen Extras  Hilfe r.mll rowse by EX.DnﬁmV- eyard, gene ontology, & . c X A E | http . gerome pidbget-binjwew_bind_subemode—sfindemax_hit=1 7 ~ _| ool
o™ - 15 cust display
is - = : Jnuchi. i, nib,
ﬁ: Chlorophyll c % L I = |http haveasncki . i, govfstesfa. E DBGET Search Result: GENES chlorop... -
8 In enzymology, = Ent — T |—| » Show only reviewed “7 (UniProtkKB/Swiss-F
" H nirez cross-database searc
o F‘re-_lko_adlg_g of - » Cluote terms: "chlorophyll synthase” GenomeNet
en.wikipedia. or
Cq\lj i > Restrict term “"chlorophyll” to protein family, Searclll KEGG GEMNES x| for |ch|nmphwl synthase Go | Clear
= Chlorophyll > Restrict term "synthase" to domain, protein
Q. 7 chl hyll Database: GENES - Search term: chlorophyll synthase (Total 153 hits)
E orchlorophy? e » Restrict term “chlorophyll” to pathway
o] cI|I0r0|)!lyII Ty Entrez, The§ » Restrict term "synthase” to pathway At AT 820
qn vwww.springerin G4; G4, chloraphyll synthetase; K04040 chiorophyll synthase [EC:2.5.1.63]
o pop POPTR_819222
— A chlo PubMed | all Databases [ Humsa hypathetical protein; KD4040 chiorophyll synthase [EC:2.5.1 53]
o by P Ga reuRCOM_0037080 _
— suggest Search across databases | chlorophyll synlhase\ ) bacteriochlorophyll synthase, putative
. chioroph Accession Entry name Status P RCcoM 1020770
o chluru}hyH synthase, putative
o WYY, S - Result counts displayed in gray indicate one or more terms not £ Il QOMBAT CAO_APATH i E reuRCOM_D488760
1l . hacteriochlorophyll synthase, putative; K04040 chlorophyll synthase [EC:2.5.1.62]
bMed: biormedical literature
" [ Show 340] WYY Pub! 7] [ rouRCOM_0640480
citations and abstracts e —
=y 1] bacteriochiorophyll synthase, putative
E IPROT1799 ¢ 2240 iﬂ PubMed Central: free, full text El e w1 00250669
O This entry repre Journal articles — =R GEVIVTO00382863001; hypothetical protein LOC100250669; KO4040 chlorophyll synthase [EC:2.5.1.62]
) ¥ rep
8 Chic. chiG is t 1] R Site Search: NCBI web and ] 058 4338498 n )
@ v ebi ac. uks FTP sites 7 Inheritance in Animals , So;}gg‘gnnagftgnznﬁnédhgpmhenca| protein; K04040 chlorophyll syrthase [EC:2.5.1.62]
— shi _09g
o Sequence of SORBIDRAFT_095016840; hypothetical pratein; KO4040 chioraphyll synthase [EC2.5.1 62)
=eqUEnce al Zrnac D0274372
o by JC Lopez - 1009 . Mucleotide: Core subset of ) F dbGaP: genatype and @ hyaothetical protein LOC1 00274372, KOA040 chiorophyll synthaze [EC:2.5.1 62)
nucleotide sequence records = phenotype i ppp PHYPADRAFT_113036
a6 EST: Expressed Sequence Tag ) 19 UniGene: gene-oriented ) hypothetical protein; KO4040 chiorophyll synthase [EC:2.5.1.62]
records © clusters of transcript sequences cre:CHLREDRAFT_5437
. . CHLG; chlorophyll synthetase; K04040 chlorophyll synthase [EC:2.5.1.62]
GS5: Genome Survey 7) 13 ‘j CDD: conserved protein domain 7) oluOSTLU 16384
SIIENED FREEE datsbacs predicted protein; KI4040 chioraphyll synthase [EC:2.5.1.57]
1067 Protein: datab ) 3D Domains: domains from ) cme:CMT220C
GigEnE SEEENES CEEI0EEs © Entrez Structure @ chlarophyll a synthaze; K04040 chlorophyll synthase [EC:2.5.1.63)
R . pti:PHATRORAFT_46085
az3] (JJf) Genome: whole genome @ 9 PI’ 'd-"‘t'5T5= markersand mapping| g hypothetical pratein; K04040 chiorophyll synthase [EC:2.5.1.62]
SIS e s THAPSDRAFT_4748

| Fertig

et

IPK

GATERSLEBEN

Matthias Lange @ IPK-Gatersleben, Germany

hypothetical protein; K04040 chiorophyll synthase [EC:2.5.1.62]
alvAlin_2645

| Fertig

03/22/2010 6



The Story of Searching Data

4. 37% of life science scientists spending over 80% of working time in front of a computer

;é. 47% of all scientist make daily use of search engines

N~

8 Divoli A, Hearst MA, Wooldridge MA., Evidence for showing gene/protein name suggestions in bioscience literature search interfaces., Pac Symp Biocomput. 2008:568-79
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The LAILAPS Approach
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Motivation for LAILAPS

e platform for information retrieval over
isolated databases

e content sensitive relevance ranking
* user profiles for relevance estimation

e estimation of relevance factors by tracking
user behavior
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LAILAPS Feature Model

attribute in the record

database in which the hit was found
frequency of hits per attribute and record
co-occurrence of query terms

keyword surrounding the hit position
organism that is reported in the record
sequence length

text position of the hit in the record structure

Nature Precedings : doi:10.1038/npre.2010.4337.1 : Posted 7 Apr 2010
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LAILAPS Ranking Workflow

query
Q=t,A.. AL,

find:
using a text
index system

relevance (o;... ®g) :
using a feed forward
neural network

relevance ranking
T,..T,

rank:
sorting of
relevance scores

IPK

GATERSLEBEN

chlorophyll synthase

query result
R=(t,d{(a,p)})

(chlorophyll', 'QIMBAL', {(DE', 83), (RT',2)}
(‘synthase', 'QIMBAL', {(DE', 97)}

entries feature scores SCOr€eq= 3

score: (@;... @) SCOre ¢o.ocurence= 1-(distance/maxdist) *
using features {cor: 1; wrong: 0.3}
Fl see F9

relevance score

T

Nieedtorwarg -(N€Urons = 20, input =9, output =1, edges = 7 x 4)
T gomear = N(68, 27,71,33,80,0,31,0,0) =0.935

Matthias Lange @ IPK-Gatersleben, Germany 03/22/2010 12
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Query Engine: Text Index

decompose text into textual atoms
— avoid line breaks in tokens
— do not decompose number groups
— keep chars in token _-/*+.

— ignore chars in token ()[]<>",:
— token delimiter whitspace and =;\t

stop words (ignore frequent but useless tokens)
— standard in natural language
* but, his, nor, than, was, by, how, not, that, we, can, however, of, the, were ...
— more in life sciences
e product, locus_tag, db_xref, region, source, DB, organism, CDS, xref, interpro,
submission, submitted, pfam, binding, table, embl, geneid, genomic, transl, cdd,
sequence, pubmed, taxon, IEA, NIH, genbank, data, here ...
synonyms (from databases Brenda, UniProt)
— Synonyms Relations: 67521
— Protein names: 76869

Powered By
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Relevance Prediction: Confidence Classes

= confidence . curated lailaps

= accession relevant problem

g class rank rank

% Accl 1 5 no wrong ranking
g 1 Acc2 2 2 yes

= Acc3 3 3 yes

g Accd : 4 : additional hit (e.g.
S synonm)

ia 2 Acc5 4 5 yes

g Accb 5 - no database version
%’ Acc7/ 6 6 yes

‘-’: Acc8 7 7 yes

-§ Acc9 8 - no text decomposition
¢ 3 Accl0 9 yes

% Accll 10 1 no wrong ranking
Z
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Relevance Prediction: Training Data

% Query Text Size Category

g Split-Up

5 (hi/me/lo)

g industrial use case 1 20 6/4/10

5 “pinene synthase” 18 10/3/5

g industrial use case 2 39 8/13/18

S industrial use case 3 64 14/32/18

§ “gamma tocopherol methyltransferase” 38 21/9/8

g “ent-kaurene synthase” 65 17/38/10

3 “chlorophyll synthase™ 77 17/54/6

2 industrial use case 4 134 35/68/31

8 “cinnamyl-alcohol dehydrogenase™ 214 45/36/133

2 industrial use case 5 17 3/4/10

g ’dihydrokaempferol 4-reductase™ 65 9/29/27

o “l-ascorbate peroxidase” 100 69/12/19

= “morphine 6-dehydrogenase” 35 2/15/18

= zeaxanthin epoxidase” 51 21/2/28
’squalene monooxygenase” 84 24/30/30
“acetoacetyl-coa synthetase™ 68 14/36/18
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Relevance Prediction: Training Data
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Q8FS22_VIGUN
QSFDX0_ARATH
QSLDBES_ARATH
Q84U72_CHLSW
Q84UT3_CHLRE
XP_00M701701
Q8AVET_ORYS)
QBRXEE_ARATH
Q8FGCT_ARATH
NP_851285
Q8FSZ1_ARATH
NP_201504
QO01EBS_OSTTA
ATPLAZ VIV
QOJCU7_ORYS)
NP_001052926
QO01J71_0ORYSA
QrV26_0RYS)
AJAUAS_ORYS)
AZXU0S_ORYSI
ABSLGT_PHYPA
AdF1Z2_PRUMU
ADNOEZ_SOLTU

Q7e6D9_CMLI
Q7esET_CITSI
Q766F5_CITUN
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XP_001421564
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QIMVRZ_DIOKA
AZQHDE_ASPNG
XP_001380525
Q5K282_GUITH
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XP_001350734
KP_001481403
NP §24803
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17
18
40

10
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20

2
31
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7
13
il
24
23
25
12]
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38]
43)
30
14]
34
35|
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45|

Fragments

G H | J K L [0 N a P Q R 5
Bicescorte
beszer  schlechter

dber g it Rohdaten manuell Korrigiert
| _Suchanfrage |Kat 1 Kat. 1u 2 |Kat 1 Kat 1u. 2|
precision 58% 100% 100% 100% 100%
recall 73% 66% 73% 57%

Falzch negative (MNP} in BioRS AND Bezcorte Description i Full= ti id 1;

22 protein queries using data retrieval systems

1069 manual ranked database records

3 quality classes (high, medium, low)

"Falzch negative "[NPY 'in BioRS AND Beszcorte ! "InterPro : IPRO7079 Zeaxanthin_epoxidase.
Falzch negative (MNP} in BioRS AND Bezcorte InterPro : IPROMTO7S Zeaxanthin_spoxidase.

Pl I | .
44

48
=2
)

beta-carotene ketolase

cinnamyl-alcohol dehydrogenase Test_zeaxanthin_epoxidase Test_squalene monooxygenase Test_acetoacetyl-CoA synthetase Recallund Precisid ([ w B8]
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Relevance Prediction: Neural Network
Training

split of training/validation data:
80/20 o

training epochs: al
500 AL
mean square error: I
0.33 11,
type: A 1.
feed forward 1L
architecture:
7-4 11
P

Matthias Lange @ IPK-Gatersleben, Germany
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T
1
input fayer 1 hidden layer
1
9 input neurons 7-4 architecture
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User Ranking Profile: Relevance Rating

Explicit rating

using JavaScript
— clicked result entries

— clicked entries above,
below

— activity time

— scroll amount

— mouse movement
— lost / got focus

— text selection

IPK

GATERSLEBEN

)} Lailaps Data Browser

* Implicit rating: tracking browsing behavior

| J- Lailaps Resulk Browser

LAILAPS Rate me!
THE LIFE SCIENCE SEARCH ERKGINE **, {34031 49%
Lailaps Data Browser and Feedback System
Tetrapolymerization of the monopyrrole PBG mto the hydrozymethylbilane [
FUNCTION . : i
pre-uroporphyrinogen i several discrete steps.
(oF-9 -1 N L F-Ye0 BATA N | 1 orphobilinogen + H(Z)O = hydroxymethylbilane + 4 TH(3).
COFACTOR Binds 1 dipyrromethane group covalently.
PATHWAY Porphyrm me_tabohsm; protoporphyrin-Ti biosynthesis; coproporphyrinogen-IIT from
S-aminolevulinate: step 274,
PATHWAY Porphyrin biosynthests, chlorophyll biosynthests.
SUBCELLULAR Plastid, chloroplast.
LOCATION
MISCELLANEOQUS The porphobilinogen subunits are added to the dipyrromethane group (By sunilarity).
SIMILARITY Belongs to the HMBS fatnily.

4

| Ferkig
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Relevance Prediction: Workflow

Query
Results
Manual
Rating KR
Training ¥ Relevance
Data N Rae Prediction
Predicted
Rating
Feedback _
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LAILAPS — Technical Background

T
~_ Render Engine

3rd-party Retrieval

System (e.g. Administration
SRS@EBI, in house) HTML Result Browser | Search Form

~ Configuration

pre.2010.4337.1 : Posted 7 Apr 2010

RMI
£
[e 0]
g
cColor Code - Technology: Result Feedback
5 Text Query : .
O Tapestry/iSpring HTTP/SQLNet Ranki ng Tracki ng
£ JAVA 1.5, JOONE
§ ORACLE 11g P
EColor Code — Software Modules: saL
g Frontend Network Communication

DBMS Backend/Logic
ORACLE 11g
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LAILAPS Customization

et

IPK

GATERSLEBEN

o .
S ¢ database to be indexed
S dalabadse 10 be Inaexe
N
E_ I_ID_ AocNumber Authors Complex Compound Crossreference CrystalConditions
< 100D C.BAN B.RAMAERISHINAN M.SUNDARALIMNGAM C.EAN B.RAMAKRISHMAN M.3SUNDARL
N~ 101D .53.GOOD3ELL M.L.KEOPKL R.E.DICEERZCN D.5.500DSELL M.L.KOFEKL R.E.DIC
8 101M R.D.SMITH J.3.0L3ON G.N.FPHILLIFPS JR R.D.3MITH MOL_TID: 1: 2 HMOLEC
D 102D [
o
10ZL ..
o [
= synonyms
- 103D H.CH
N~
@ 103L L. TERM SYNONYM
< 103M - R.D. yeyE 8INDING PROTEIN 1 P22HBP
S 104D L. ZHEC 1.14.13.95 CYPWIIIBL
O 1DqL D " " EC l 14 13 95 CVTOCUDMAAMAC NDACH 0D
N 104M R.D. e
() 105D L LEEC 1.14.13.95 . .
- .
g— 105M R.D.ECLI14.13.95 L4 CO n Ig u rat I O n ALPHA-HYDROXYLASE
a 106D L.LEECL1.14.13.95 ALPHA-HYDROXYLASE
S 106H E.D.EC114.13.35 —_ Vo2
— G - <node name="impl"=>
R 107D C.H.EC1.14.13.95 amap /=
— 107L M. BL-ADHERIM-2 - <node name="QueryExecutionManagerImpl’ >
= 107M R.D. - «map:
-8 108D H.F CADHERIN-2 <entry key="CONTAINS THRESHOLD" valu=="30" />
.. 1061 H. " CADHERIN-2 <entry key="POSITIONS_COMPUTE_THRES" valu />
7)) . ) 5 5 <entry key="MAX_SQL_RETRIEVE" valus="10000" />
g 108M E.T. INTERLEUKIN-9 RECEPTOR PRE </map>
= 1nan s - INTERLEUKIN-9 RECEPTOR PRE </node
8 _ - <node name="SynonymManagerImpl">
ol GRIFIN — <map>
O] EC1.13.99.1 <entry key="DEFAULT_MAX_HITS" value="5000" />
E </map=
) </node=
— - znode name="URLManagerImpl">
= ~ <map>
© <entry key="linkTemplate" value="http% 3A% 2F%2Fsrs.ebi.ac.uk% 2Fsrshin% 2Fcgi-bin% 2Fwgetz%3F-noSession%2B-e%2B%
2 5B% 7BSWALL_SP_REFSEQP_SP_PDB%7D-id%3AA7PS64_VITVI%5D" /=

</map=
- =node isMap="true" name="databaseMaping">
- <map>
<entry key="pfamb" type="java.lang.String" value="SWALL_SP_REFSEQP_SP_PDB" />
<entry key="refseq_protein_xp" type="java.lang.string" value="SWALL_SP_REFSEQP_SP_PDB" />
<entry key="geneseq_prot" type="java.lang.String" value="SWALL_SP_REFSEQP_SP_PDB" />
<entry key="sptrembl" type="java.lanqg.String" value="SWALL_SP_REFSEQP_SP_PDB" /=

Matthias Lange @ IPK-Gatersleben, Germany 03/22/2010 23



LAILAPS Benchmark

error type LATLAPS benchmark semantics

true positive (TP) | the rank position is in the same window as in the reference set
false positive (FP) | the rank position is in a different window as in the reference set
false negative (FN) | the database entry was not found by LAILAPS

confidence class precision | recall | Fy
"HIGH” 62% 100% | 76
"MEDIUM” |J "HIGH” 81% 100% | 90

TP TP 2% Pr + Re

P': :R::—: =
"TTPrrp T TPEIFN Pr+ Re

1=
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Benchmark of Neuronal Network Ranking
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Conclusion

1.  LAILAPS as search engine for life science dabases
2. ,objective subjectiveness” — learning of human relevance classes

3. cost-reduction of scientific information retrieval

# database records estimated effort in person day

-50 0,5
51-100 1
101 - 250 >1
4, > 250 objective rating hardly not possible

5. deterministic quality of database research
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Thank-:-« for your Attention

http:filailaps.ipk-gatersieben, de| 3 - '."" lailaps search engine  J-/

P (TSRS

LAILAPS Project: 1
http://lailaps.ipk-gatersleben.de o

{ ovewiew ) Overview

C O n t a C t . (L FAQ ) raeiaps was 2 Greek mythalogical dog who pever Faied to catch what he was hunting
L] ) )
\—Jn eferences LARLAPS |5 2 search engine aver life science and bivfopical databases that never failed to catch what it was hunting.

. {¢ opyright/c ontaci )
lange @ipk-gatersleben.de Jo

START LAILAPS SEARCH

LAILAPS was designed for an fast, intutive and relisble relevance ranking. As an complemert to Web-search endgines | like Google or
retrieval systems, like Entrez, semantic and contert based ranking is done. The key innovations are:

® search engine over life science databaszes
® feature based relevance ranking

® simple one-click web interface

® user group specific ranking profiles

Ac k n ow I e d e m e nt ® learning of relevance features from user monitoring and qualty ratings
g ® gutomatic Synonym expansion of Your query
| & flevible pmbedding a5 search inkerfane th war datahaser s | s
d »

| Fertig

Jinbo Chen (IPK Gatersleben)
Mandy WeiBbach (IPK Gatersleben)
Gregor Haberhauer (BASF)

Michael Leps (BASF Plant Science)
Jens Stein (BASF Plant Science)
Rébbe Wiinschiers (FH Mitweidae)
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