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What is OPPL-Galax

Ontology Pre Processor Language (OPPL)

Scripting Language for automating ontology manipulation

?whole:CLASS,
?part :CLASS |
SELECT ?part SubClassOf part_of some ?whole
Ontology ~ ° WHERE ?part != Nothing - New ontology
BEGIN
éADD ?part SubClassOf part_of only ?whole




Galaxy

Jeremy Goecks, Anton Nekrutenko, James Taylor, and The Galaxy

What is OPPL-Galax

Analyze Data

NGS TOOLBOX BETA

| i i b v

Filter

Filter:

[ 2]

Query m ssing? See TIP below
With following condition:

€5/¢10 >= 0.95

Double equal signs, ==, must be used as shown
above. To filter for an arbitrary string, use the Select
tool

{_ Execute )

Double equal signs, ==, must be used as “equal ro”
(e.g., €1 == ‘chr22")

€ TP: Attempting to apply a filtering condition may
throw exceptions if the data type (e.g., string, integer)
in every line of the columns being filtered is not
appropriate for the condition (e.q., altempting certain
numerical calculations on strings). If an exception is
thrown when applying the condition to a line, that line
is skipped as inmvalid for the filter condition. The
number of invalid skipped lines is documented In the
resulting history item as a "Condition/data issue”,

€ TP: If your darta is not TAB delimited, use Text
Manipulation ->Convert
Syntax

The filter tool allows you to restrict the dataset using
simple conditional statements.

Columns are referenced with ¢ and a number. For

example, cl refers to the first column of a tab-

delimited file

Make sure that multi-character operators contain

no white space ( e.g., <= is valid while < = is not

valid )

= When using 'equal-to’ operator double equal sign
‘m=" must be used { e.g., cl=="chrl*)

® Non-numerical values must be included in single
or double quotes ( e.g., cG=="'+"')

& Filtering condition can include logical operators,

but make sure operators are all lower case (

Example

e cl=w='chrl' selects lines in which the first column
is chrl

» ¢3-c2<100°cqd selects lines where subtracting
column 3 from column 2 is less than the value of
column 4 times 100

Team. Galaxy: a comprehensive approach for supporting accessible,
reproducible, and transparent computational research in the life
sciences. Genome Biology, 11(8):R86+, 2010.

OPPL-Galaxy

Data Libraries [F1.] Admin Help

B: $234 within 5% of @08
max

62,647 lines, format: tabular,
darabase: 7

Info: Filtering with c5/cl0 >=

0.95,
kept 1.75% of 3581932 lines.
wlo -
Tags:

blast x  filtering x = g

Annotation:

This dataset contains blast hits
within 5% of the maximum
bitscore

TVEAACH4TF  Sample 4 Hate UEAACS4TR
UEAISSITF  Sample 4 Hate UEAIRSSTR
UEAIHSOTF  Sample 4 Hate UEAHSH9TR
UEABEOITE  Ssmple 4 Hate UEABEOLTF
SZALOZOTF Ssmple 2 Hate ‘triwmed |
UBAL424TF Sample 3 Hate UBAL424TR

Jals

7: 51 within 5% of max @ ¢ &
54,458 lines, format: tabular,
database: 7

Info: Filtering with ¢5/cl0 >=

0.95,
kept 1.43% of 3812372 lines.
bl

-



What is OPPL-Galax

Galaxy

Toals Warkflaw Camas | Clane of ‘metsgenomic andlysis' shamd by antoage puisdu’ Options ~ Details
Gt Pa Tosl Filer
send Gata Input dataset H s o o
§h Guility wgmenti
ENCODE Tooks outpeat P
[T — agads Clats inpat Input” ablar)
Tean Manipulition Quality scores With Follew sy condition T
Convart Formate put dis B output] dastal Concatenate queries I Shliz 0B
FASTA mamipulation Diraii
nutput Comtaterate Cueiy vl
Inin. Saberaet and Groun Query 1 » Seect o T i
Megablast i usk_fike] [pdfy n
Extrict features out,_like] Find lowast dlagnostic rank 3 el ( f'.'."f'_'__.'l.'..!f:
Fatch Semusncts Eosigare theie
Fatch Allgmments FASTA-12- Tabular 35 G e e
Gt Genomi Sceres Conven these outged | Wb lar) ol file] fuaxanamy) marize Wxonomy
" - L — o Addd an anNNODON OF NOWS 19 13 Step
Operaie on Ganpmic |nisrvaly. Sequisce] ! iy
wn Dueries Summaize Eeonomic - - R T—
Statiatics. Qutpt (labutar) Lo L A T o workfiow i3 viewnd
Graph Disclar Data Jein
Rralonal variarisn it el ablar) Dvabile pomdl Sgas, ==, must be used a5
Add enbimn o with audl 10" (8. €] == 'chrd2')
Evulntion o Cuery bl el 1 T Aitersting b apply & Fitering
" J £ORdILOn may Ihiow eKcEption: If th data
out_fikel TpE i, string, imeger) n ey line of
MBS the colsmng being filered & Rt
Filiar apprnprine for the CoRdITin g
MGS Toalbox Beta Tabular-tw0-FASTA 3 Sgatlal u B aElemptiong tntin mamerial calidatinns
: o : Filder on SIngIL 1T 4% exCEpUON 1§ thiown when
Bl OF ind manipulation Tak -l ! & b
il ‘:;E:ﬁ!hm apadying B condition o 4 line, tRat line
PGL Masping ouipat farte) oun_filel v shipoad as vl for the Ploer
PGS SAM Tooks culput] [Eabidar] condition. The pumber of imvalid Suppsd
MGS: Prak T3l e I3 documanted in the mesuiing
hisiory em a5 3 Tondiion/datd idue’,
Fetch tanomamic representation
Workflpw contral 5 = 0 TP F your cata it nat TAB delmited, use
reserriation for st MmN - 5 Conien
Show tangnomic representation fo Tt Manip Lo
s aut file] Taxanomy) : I
Compute seguence kength 5 Ew
The Biver canl allows yu 10 redr! th
Comgute ngeh for thess Halkie! wiing pimph coadmiona) il FEAl,
] ANCES
& Columnd are referenced with c and & |,
bt Mabalar] — number. For exampie, €1 refers mihe |

Jeremy Goecks, Anton Nekrutenko, James Taylor, and The Galaxy
Team. Galaxy: a comprehensive approach for supporting accessible,
reproducible, and transparent computational research in the life
sciences. Genome Biology, 11(8):R86+, 2010.
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/Ontology refactoring (Axiomatic enrichment, ODPs, ... )
oppL | Detection of structures (Antipatterns, ... )

Advanced querying (Reasoning+regexps, ...)
_Ontology trimming
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/Ontology refactoring (Axiomatic enrichment, ODPs, ... )
oppL | Detection of structures (Antipatterns, ... )

Advanced querying (Reasoning+regexps, ...)
_Ontology trimming

/Analysis history
Analysis shareability
Combinations of tools

\Complex workflows
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Ontology

What is OPPL-Galax

User OPPL script

Analyze Data = Workflow  Shared Data  Help

Tools | Options « |

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph /Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
Metagenomic analyses
FASTA manipulation
NCBI BLAST+

-

Execute an OPPL file against an ontology

Tick the box if the input ontology includes OWL imports:

Input ontology file:

4

!268: gene_ontology_ext.owl

OFPL file:
!23?: Disjoint_localisation.oppl

4

Choose ontology output format:
owL :

Add inferred subsumption axioms to output ontology:

To merge ontologies (If there are imports), type an URI
for the new ontology (Leave NoMerge for not merging):

NoMerge

Choose reasoner:
| Pellet =

| Execute |

Ontology

History | Options ~
1S A
Unnamed history 2.0 Gb

274: Execute an OPPL file against @ g 5%
an ontology on data 269, data 267, and
data 268

273: Execute an OPPL file against @ { 3¢
an ontology on data 269, data 267, and
data 268

272: Execute an OPPL file against ® §
an ontology on data 263 and data 264

271: Execute an OPPL file against @ { 3
an ontology on data 263 and data 264

270: Execute an OPPL file against @ { 3¢
an ontology on data 268, data 267, and
data 269

|269: test URI mappings @ [ %
I2EB: gene ontology ext.owl @ 5%

User

l.'f.'..""".;arlI OPPL-Galaxy
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http://miuras.inf.um.es/OPPL-Galaxy

Workflows

Gene
Ontology (GO)

Input dataset 3¢

output
Execute an OPPL file against an &
ontology

Input ontology file
OPPL file

output (text)
Input dataset 3¢

output
OPPL Execute an OPPL file against an 3¢
ontology
Scri pt 1 Input ontology file
OPPL file

output (text)

Input dataset %

output

OPPL
script 2

Gene Ontology
Annotation file (GOA)

Input dataset ¢

output
Compare two Datasets
Compare
against
out_filel 4
Get the parent terms of a given ¥
OBO term

Source file

output (tabular)

Onto-toolkit

E OPPL-Galaxy
y



Workflows

GO GO
OPPL-Galaxy >

v

?hepatocyte_process:CLASS,
?hepatocyte_process_label :CONSTANT = MATCH(".?hepatocyte.+"),
?has_part_hepatocyte_process:CLASS,

?localisation_sibling:CLASS

i SELECT

H . . . . ? £ 1 :OBJECTPROPERTY

{ ASSERTED ?localisation_sibling SubClassOf GO_0008150 SEEE;" —or_regulates:OBJECTPRO

i WHERE ?localisation_sibling != GO_0051179

H BEGIN °© * ron_sibiing - ASSERTED ?hepatocyte_process.IRI label ?hepatocyte_process_label

?hepatocyte_process subClassOf ?part_of_or_regulates some
(?has_part_hepatocyte_process and not GO_0051179

WHERE ?hepatocyte_process != GO_0008150

BEGIN

ADD ?hepatocyte_process subClassOf !actsOn some
?has_part_hepatocyte_process

END;

E ADD ?localisation_sibling DisjointWith GO_0051179

P12235 .
P19971 Onto-toolkit

UniProtKB P12235 SLC25A4 G0O:0000002
UniProtKB P19971 TYMP G0O:0000002
UniProtKB P36776 LONP1 G0O:0000002

UniProtKB P39210 MPV17 G0O:0000002




v @Thing

- @ UtilityClass

v @ Entity

@ Gene

v ®Interaction
v-@ Control

v Conversion

¥ @ PhysicalEntity

- ®Modulation
-~ @ TemplateReactionRegu

v- @ BiochemicalReaction
- @ TransportWithBioch

@ Degradation
v-@Transport
- @ TransportWithBioch
D Geneticlnteraction
@ Molecularinteraction

© Complex

@ DnaRegion
@ Protein

@ RnaRegion
@ SmallMolecule

Description: Complex

| ?target:CLASS,

Equivalent classes

Superclasses

@ PhysicalEntity
@ memberPhysicalEntity only Complex

Inherted anonymeous classes

Mermbers

Disjeirt classes
@ Protein

@Dna

@ DnaRegion

@ SmallMolecule
@ Rna

@ RnaRegion

Disjoirt union of

. ?prop:0BJECTPROPERTY,

. ?filler:CLASS

ESELECT ASSERTED ?target SubClassOf
. ?prop only ?filler

. WHERE FAIL ?target SubClassOf

i ?prop some ?filler

| BEGIN

gADD ?target SubClassOf
i 'OnlyBadPracticeResult
. END;

Alan Rector, Nick Drummond, Matthew Horridge,
Jeremy Rogers, Holger Knublauch, Robert Stevens,
Hai Wang, and Chris Wroe. OWL pizzas: Practical
experience of teaching OWL-DL: Common errors
and common patterns. In LNCS 3257, 2004.




v @Thing
v @ Entity

@ Gene

v ®Interaction

- @ UtilityClass

Y- @ Control

- @Modulation
-~ @ TemplateReactionRegu
v @ Conversion

v @BiochemicalReaction

-~ L-®TransportWithBioch

- @Degradation
v-@Transport
- @TransportWithBioch
----- D Geneticlnteraction
----- @ Molecularinteraction

@ PhysicalEntity
----- © Complex

----- @ DnaRegion
----- @ Protein

----- @ RnaRegion
----- @ 5SmallMolecule

Description: Complex

| ?target:CLASS,

Equivalent classes

Superclasses

. ?prop:0BJECTPROPERTY,

. ?filler:CLASS

ESELECT ASSERTED ?target SubClassOf
. ?prop only ?filler

: WHERE FAIL ?target SubClassOf

@ PhysicalEntity

@ memberPhysicalEntity onl

y Complex / ?prop some ?filler

BEGIN

Inherted anonymeous classes

Mermbers

Disjeirt classes
@ Protein

@Dna

@ DnaRegion

@ SmallMolecule
@ Rna

@ RnaRegion

Disjoirt union of

. ADD ?target SubClassOf
i 'OnlyBadPracticeResult
. END;

Alan Rector, Nick Drummond, Matthew Horridge,
Jeremy Rogers, Holger Knublauch, Robert Stevens,
Hai Wang, and Chris Wroe. OWL pizzas: Practical
experience of teaching OWL-DL: Common errors
and common patterns. In LNCS 3257, 2004.




Refactoring: OBO20OWL puning

OBO » OWL » OWL (Punned)—— OWL (Punned, triples)

- ?x:CLASS, § | 2x:CLASS, 5
2y:INDIVIDUAL = create (?x.RENDERING) . ?2y:INDIVIDUAL,

'SELECT ?x SubClassOf Thing : - 22:CLASS,

{WHERE ?x != Nothing, ?x != Thing : { ?2w:INDIVIDUAL,

'BEGIN § . ?p:0BJECTPROPERTY

ESELECT ASSERTED ?x SubClassOf ?p some ?z,
EASSERTED ?y Type ?x, ASSERTED ?w Type 7?z
WHERE ?x != Nothing, ?x != Thing

{ BEGIN

'ADD 2y ?p 2w

'ADD ?y Type 2x




Refactoring: application of ODPs

Person subClassOf hasheight some high

. ?x:CLASS,

;?y:OBJECTPROPERTY = MATCH ("has ((\w+))"),
. ?z:CLASS,

é?feature:CLASS = create (?y.GROUPS (1))

. SELECT ASSERTED ?x subClassOf ?y some ?z
. BEGIN

. REMOVE ?x subClassOf ?y some ?z,

EADD ?x subClassOf 'hasFeature some

. (?feature and 'hasValue some ?z)

(height and hasValue some high)

Person subClassOf hasFeature some

Ondrej Svab-Zamazal, Vojtech Svatek, Luigi lannone: Pattern-Based Ontology
Transformation Service Exploiting OPPL and OWL-API. EKAW 2010

http://www.gong.manchester.ac.uk/odp/html/Entity_Feature_Value.html
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Implementation

Execute an OPPL file against an ontology

URI mapping file (If imports)

Tick the box if the input ontology includes OWL imports:

Input ontology: OWL, OBO, ... Input ontology file:

IZISE!: gene_ontology_ext.owl

OPPL flat file

|23?: Disjoint_localisation.oppl

4

4

Choose ontology output format:

Output ontology: OWL (RDF/XML) or OBO T

Add inferred subsumption axioms to output ontology:

Add inferred subsumptions as assertions To merge ontologies (If there are imports), type an URI

for the new ontology (Leave NoMerge for not merging):
MNoMerge

Merge ontologies (If imports) Choose reasoner:

Reasoner: Pellet, FaCT++, HermiT




Implementation

'OPPL APl
OWL API
Reasoner

OPPL wrapper




“OPPL API

OWL API
Reasoner

Ontology

OPPL
options

?whole:CLASS,
?part :CLASS
SELECT ?part SubClassOf
part_of some ?whole
WHERE ?part != Nothing
BEGIN

ADD ?part SubClassOf
part_of only ?whole
END;

OPPL wrapper

Implementation




“OPPL API

OWL API
Reasoner

Ontology

OPPL
options

?whole:CLASS,
?part :CLASS
SELECT ?part SubClassOf
part_of some ?whole
WHERE ?part != Nothing
BEGIN

ADD ?part SubClassOf
part_of only ?whole
END;

OPPL wrapper
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Implementation

Galaxy tools

“OPPL API )
OWL API Modified Download
ontology

Reasoner ontology

Ontology

OPPL
options

?whole:CLASS,
?part :CLASS
SELECT ?part SubClassOf
part_of some ?whole
ERE ?part != Nothing
BEGIN
ADD ?part SubClassOf
part_of only ?whole
END;

OPPL wrapper
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Availabilit

OPPL-Galaxy at Galaxy tool shed

Ontology manipulation:

OPPL-Galaxy source
Public Galaxy instance with OPPL-Galaxy
OPPL scripts:

OPPL-Galaxy works in UNIX (Mac OS X, GNU/Linux)

OPPL-Galaxy is GPL



http://toolshed.g2.bx.psu.edu/
http://toolshed.g2.bx.psu.edu/repos/mikel-egana-aranguren/oppl
http://sele.inf.um.es:8080/
http://oppl2.sourceforge.net/taggedexamples/

Conclusions




Conclusions

OPPL.: automate ontology manipulation

OPPL-Galaxy: exploit automated ontology manipulation:
In combination with other genomics tools
In complex workflows

History, shared execution, reproduce execution, ...

Ontology refactoring, complex querying, ontology pruning, ...

Inference

Ultimately, automate ontology manipulation in a “natural”
environment for biologists

e OPPL-Galaxy
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