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Search Engines in Life Science

Information search for for Hordeum vulgare (barley)
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LATLAPS

THE LIFE SCIENCE SEARCH ENGINE

GQuery

Global Cross-database NCBI Search

Information search gets an difficult and time consuming task in a
heterogeneous ecosystem of life science
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LAILAPS Integrated Search

P)LAILAPS :>

THE FLAMT SCIEMNCE SEARCH ENGINE

textual notated knowledge none textual facts databases

) * genome
+ literature
. * metabolome
* ontologies
* phenome

* curated literature excerpts

(prOtelnS, pathwayS) E ........ aneee : ...................... :... ............ .|:
indirect / transitive

knowledge paths : -

direct functional annotation
* homologies, wet lab, ...
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Information Retrieval
Components

1. Index ) :
— text / data decomposition i Py
- d]_fferentlate T el
— language processing Plurlpotentst,em
tlall}SCllpt octA
— synonyms, homonyms e

3. F ceduces
= Faniqu

2. Query i
— efficient search in content ,
3. Ranking B

— feature extraction
— ranking functions
pertinence (subjective user relevance profiles)
4. Presentation
— intuitive user interface
— related entries (,page like this®)
query suggestion (,did you mean®)
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PO E———
< QLAILAPS
\ INTEREST J THE PLANT SCIEMCE SEARCH ENGINE
\/

~ InterPro =" |
“ QM indexed Iinkea
documents records
transPlant, EU/UK gene models, protein, ontologies, 63.5*10° 50*10°
literature
IPK, Germany plant genomes, 62.7+10 3*106
germplasm collections
Helmholz Center barley and wheat genome, literature 60.5*10° 0.6*10°
Munich, Germany
Barcelona Supercomp. IPK mirror 63.5%10° 50*10°

Center, Spain

*http://lailaps.ipk-gatersleben.de/products/running_instance.html
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Query and Ranking

guery workflow

Original
query

Tokenization

Word
breaking

Spelling
correction

Query
expansion
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zea-maislow nitrog

=

zea maislow nitrog

matching documents

-

zea mais low nitrog

-

zea maus low nitrog
zea mays low nitrog
zea mair low nitrog

zea mais low nitrog

=

zea mays low nitrogen

zea mays low nitrogen andcarbonyl oxygen
zea mays low nitrogen by similarity metal
zea mays low nitrogen by similarity disulfid
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guery result

Document/

Scores S| S| S; S, | S5 | S | S| S5 | Sy
UniProt: Q8W13 5 4 8 1 0 0 3 4 4
PubMed 873221 4 0 7 4 9 1 3 5 0




Query and Ranking

Training Data ! | d.
i (1) Xl(Z) Xl(n)
| X (1) XZ(Z) Xz(n) i
i llia |7 |ig |l o) Learning System
! Xm Xm Xm i
y® y@ y® '

__________________________________

Document - Query Relevance Scores

Document/
Scores

S, | S, |S; [S:|Ss |S:|S;|5s]Se

UniProt: Q8W13 | 5 4 8 1 0 0 3 4 4

Ranking Model h

PubMed 873221 | 4 0 7 4 9 1 3 5 0

i|d

i X1

X2 | .

| ;| e=———=—==u)| Ranking System |=——==) Rele\./er.mce
(X Prediction
i ? y

Particular Query
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LAILAPS Ranking Results

Relevance scoring - Expert vs. Lucene ranking Relevance scoring - Expert vs. LAILAPS ranking
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Esch et al. (Plant and Cell Physiology, Database Issue 2015)
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LAILAPS Example

Query:

“salt stres barley”

Spelling correction & synonym expansion:

(salt OR "CG2196") AND (stress) AND (barley OR
"HORDEUM VULGARE" OR ...)

Get most relevant trait data:
1. DOV4HS8 (Score: 51.9% - uniprot_trembl)
'response to salt stress ...’
2. P28524 (Score: 48.9% - uniprot_sprot)
‘... increase in roots during salt stress.’

Link & rank genome annotations:
1. DOV4HS: INRA(21) EBI(3) MIPS(29) IPK(22)
2. P28524: INRA(4) MIPS(5) IPK(4)
PubMed(1) BioModels(2)

———

BAC Network Database

BAC 42

C 9

Barley project

Home BAC List FPC View BLAST Results BAC Details BAC Dofplot Gene List
Element Report

i

Element type: transcript_IBSC Mare information are currently only available for members of the International Barley Sequencing Censortium (IBSC)

Description: Superoxide dismutase
Comment: 1PRO01188 (Manganese/iron supero | Morex Contig Details
Contig: morex_contig_6255

Contig Name: morex_contig_5255
Chromosome: 2H
Confidence: High-confidence (HC) barley gene cal | - 135 623920461756

References: CrowsNest_SyntenyToRice
LINK to ENSEMEL plants barley insta

Related Genes

Gene family information

Show orthologous gene family: Gene family Morex Contig Gene

morex_contig_6255  AK355761

Sequence report for AK355761

-1

View sequence: cDs.

Protein

Protein domain informations from SIMAP

3 s
Simap homologs in: -viri < U'{Gl Vv650004g07950.101 )
& L d; Feature Infos :
. = Paositions 5656646 .. 8667855
¥ indirect data V Length 1210
. e File - Help s W7
links(125) +* i b type our
g . tmmhmm coordonnees  NULL,
= Vitis vinifera (12x) Genome Browser: 1.209 kbp from chr6:8,6{ hmm type ouT,
Filter found synonyms: H), To center on a location. click the ruler. Use the Scroll/Zoom buttans ta change magnification and position frmm coord ’;EL;
= To switch to another organism, use the Data Source menu. psort score 5, ]
HORDEUM psort location chloroplast/mitochandria,
v HE New names of gene in 12X version according to the genome release at EMBL : GSVIVGIO to GSVIVG01 mitochondria
VULGARE(14) " New tracks available : Gene prediction (named V1) produced by CRIBI on the 12X sequence assembly. This V1 annotq 1argetp :ﬂtﬂ"hﬂ” ;"E
targetp lengtl
HORDEUM 1l [ Browser |_Select Tracks _Custom Tracks kegg ec ec 11511,
VIILGADEL (2 ey kegg description superoxide dismutase,
Germin-Like Polypeptides Increase in Barley Roots during 3Salt Stress.
Hurkman W., Tao HP, Tanaka CK.
Author information ¥
Abstract
The 26 kilodalten, isoelectric point 6.3 and 6.5 (Gs1 and Gs2) polypeptides that increase in barley (Hordeum vulgare L.} roots during salt stress were
solated and identified. Both Gs1 and Gs2 had high sequence similarity to germin, a protein that increases significantly in germinating wheat seeds.
Like germin, Gs1 and Gs2 were resistant to proteases and were glycosylated. Immunoblots were probed with antibodies to Gs1 and Gs2 to
Hetermine the distribution of these polypeptides among organs and cell-free fractions. Gs1 and Gs2 were present in roots and coleoptiles, but absent
M

from leaves. In roots. Gs1 and Gs2 were present in the mature region, but not the tip. Gs1 and GsZ increased in roots, but decreased in coleoptiles in
Fesponse to salt stress. Gs1 and Gs2 were distributed among the soluble, microsomal, and cell wall fractions of roots, but the majority of Gs1 and

I552 was present in the soluble fraction. Although Gs1 and Gs2 were heat stable, their synthesis was not affected by abscisic acid treatment. Gs2
pccumulated during abscisic acid treatment, whereas Gs1 did not. However, a 25.5 kilodalton, isoelectric point 6.1 polypeptide that was

S“de# 10 B P4 | B3 g Y fmmunologically related to Gs1 did accumulate with abscisic acid treatment.



Personal data and customlzatlon

metadata repository metadata id genomics datarecord ID

Pfam PF04998 morex_contig_46112
InterPro IPRO0O7081 morex_contig_46112 1.0
gene_ontology G0:0003677 morex_contig_46112 1.0
gene_ontology G0:0003899 morex_contig_46112 1.0
gene_ontology G0:0006351 morex_contig_46112 1.0
.............. G|:|:3f0rmat

AradlA.1 EMBL gene 1268 note=conserved hypotheti
protein;Dbxref=UniProtKB/TrEMB AOA060T284 )

AradlA.1 EMBL exon 75 1268 . - 0 Parent=HG937691.3
AradlA.1 EMBL gene 1779 2441 . - 0 note=no
similarity;Dbxref=UniProtKB/TrEMBI:AOA060SWAO;
AradlA.l1 EMBL exon 1779 2441 . - 0 Parent=HG937691.5
AradlA.1 EMBL gene 3702 4043 : + 0 note=similar to unipraccharomyces cerevisiae
SACEO0J00586g MBB1_YEAST...
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Personal data and customization

Filter
F8T7T0; SubName: Full=FTa1 {ECO:0000313|EMBL:AEI99551.1};
SubName: Full=Flowering |
Indexed Databases Score5T.2%  Source:UniFrotKBTrEMEL
@I Biomedical Literature Databases REFERENCE TITLE: Regulator of Flowering Time."; 'Fine Mapping Links the FTa1 Flowering
Time; DESCRIPTION:=Regulator of flowering time {EC0:0000313|EMBL:AGCE0097.1}; SubName

PubMed (243)
5 Ontologies
Gene Ontology Consortium (6)
Plant Ontology (0)
= Plant Diversity Resources . . . . .. .
CBIS I Cenenank Information Syetem oftme ok ca R IXOXT; "Analysis of the molecular basis of flowering time variation in
L5 Protein Sequence Databases Arabidopsis
InterPro (5) Score:57,1% Source: UniProtKB{TrEMBL
Pfam (2) REFERENCE TITLE'Analysis of the molecular basis of flowering time variation
RCSE PDE (2) e
PubMed (3)
UniProtkB(Swiss-Prot) (184)
UniProtkB(TrEMBL) (1013)

Full
EnsemblPlants (1) PubMed (5)

N m . C0SSC4; 'Diversification in flowering time due to tandem FT-like gene

duplication
Linked Databases i p___ R o
SCore o % b= nIFro remMBL
[#L2 Public Database REFERENCE TITLE 'Diversification in flowering time due to tandem FT-like gene
BARLEX/BarleylPK (10) PubMed (2)

EnsemblPlants (501)
FPlantzsDB/Barley/PGSB (10)

ﬁ'aqt_SDE_-"'-“*'he?t"PGSE ) Q5Q9J1; SubName: Full=At5g10140 {ECO:0000313|EMEL:ABR46217.1};
M Private Database _SUbEam_e: FUI.I_=F!-C_.{._E
EnsemblPlants(wheat) (2) e ::'f:_l_.::":r:':_ L o :
— REFERENCE TITLE: FRI and FLC flowering time genes generates a latitudinal cline

DESCRIPTION: protein {ECO:0000313|EMBL:AAVS1219.1}; SubName: Full=Flowering time
Link Types EnsemblPlants (1) PubMed (4)

indirectlink (1243)

Q58T28; 'Analysis of the molecular basis of flowering time variation in
Arabidopsis

apply REFERENCE TITLE'Analysis of the molecular basis of flowering time variation
PubMed (4)

B2XAJO0; SubName: Full=FLC {EC0:0000313|EMBL:AFP49589.1};
SubName: Full=Flowering lo
Score:57% Source:UniProtKB{TrEMBL

REFERENCE TITLE: C homeolog is associated with flowering time variation
DESCRIPTION:=Flowering locus C {ECO:0000313|EMBL:ABX25246.1}; Flags: Fragment

PubMed (3)
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Partner Information Systems

LAILAPS logic server

Storage Backend

Implementation

Web Browser

Portlet | Drupal Module

Cross Reference/Annotation
Upload

Client API

HTTP
Proxy

HTML
Render

Java Servlet

Spelling Correction & Faceted Feedback
Query Suggestion Filtering Tracking
Rever genomic Relevance Related Entry
annotation linkage Ranking & Training Prediction
Full Text Index Keyvalue Database SQL Database
Lucene: ORACLEZy AR
 BERKELEY DB Gm MySQL

Efficient Algorithms and Data Structures:

In-memory data structures
+ compressed HashMaps
* bit-efficient, dynamic number types
* In-memory pre-filter
* Bloom filter
» Tries
» Hybrid of relational and key-value databases
« Off-heap memory (avoid garbage collection)

Hardware Requirements:

. RAM: 16GB

CPU: 4 core, 4GHz

storage 800GB SSD

«  cost<$1500

. performance:
. max. response time: 20 sec.

(broad query: e.g. ,gene” etc.)

. 25 parallel queries
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Matthias Lange
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Member of the
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‘ Thomas Minch
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from March 2015

Thank you for your attention
and see you at the Poster
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