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Abstract. Penev et al. claimed in previous work that triples in the OpenBiodiv knowledge graph releases are generally semantic
triples extracted from biodiversity literature. We present here a formalization of that claim, stating that all things of class “triple
in OpenBiodiv knowledge graph” that are in the context of a thing of class “release of OpenBiodiv knowledge graph” generally
have a relation of type “is same as” to a thing of class “semantic triple extracted from biodiversity literature” in the same
context.
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1. Introduction

Penev et al. [2] state that “OpenBiodiv encompasses data extracted from more than 5000 scholarly
articles published by Pensoft and many more taxonomic treatments extracted by Plazi from journals of
other publishers. The data from both sources are converted to Resource Description Framework (RDF)
and integrated in a graph database using the OpenBiodiv-O ontology and an RDF version of the Global
Biodiversity Information Facility (GBIF) taxonomic backbone.”. We present here a formalization of the
main scientific claim from this quote by using a semantic template called the super-pattern [1].

! As RDF/nanopublication: http://purl.org/np/RAMgThXW6xx8QiPmW9VhVuxWCN2ZWe-pmxDcFfdx_A7z0
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2. Formalization

Our formalization looks as follows:

CONTEXT-CLASS (“in the context of all...”): release of OpenBiodiv knowledge graph
SUBJECT-CLASS (“things of type...”): triple in OpenBiodiv knowledge graph
QUALIFIER: generally

RELATION-TYPE (“have a relation of type...”): is same as

OBJECT-CLASS (“to things of type...”): semantic triple extracted from biodiversity literature

In the context class we use a new minted class “release of OpenBiodiv knowledge graph” that is a
subclass of “software release” (Q20631656) from Wikidata and has a related class a new minted class
“OpenBiodiv knowledge graph” that is a subclass of the “knowledge graph” (Q33002955) class from
Wikidata. In the subject class, we use a new minted class “triple in OpenBiodiv knowledge graph” that
is related to a new minted class “OpenBiodiv knowledge graph” that is a subclass of the “knowledge
graph” (Q33002955) class from Wikidata. In the object class we minted a new class “semantic triple
extracted from biodiversity literature” that is related to a new minted class “OpenBiodiv knowledge
graph” that is a subclass of the “knowledge graph” (Q33002955) class from Wikidata.

3. RDF code

This is our formalization as a nanopublication in TriG format:

@prefix this: <http://purl.org/np/RAMgThXW6xx8QiPmWIVhVuxWCN2ZWe-pmxDcFfdx A7z0> .
@prefix sub: <http://purl.org/np/RAMgThXW6xx8Q1iPmMWIVhVUXWCN2ZWe-pmxDcFfdx A7z0#> .
@prefix np: <http://www.nanopub.org/nschema#> .

@prefix dct: <http://purl.org/dc/terms/> .

@prefix nt: <https://w3id.org/np/o/ntemplate/> .

@prefix npx: <http://purl.org/nanopub/x/> .

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

@prefix orcid: <https://orcid.org/> .

@prefix prov: <http://www.w3.org/ns/prov#s> .

@prefix sp: <https://w3id.org/linkflows/superpattern/terms/> .

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication .
}
sub:assertion {
sub:spi a sp:SuperPatternInstance ;
rdfs:label "Triples in the OpenBiodiv knowledge graph releases are generally semantic triples extracted from biodiversity
literature." ;
sp:hasContextClass <http://purl.org/np/RAlm6vh2zpFLgl89qrDYPtppkL790Pgqaw-gq2KUhyfJtRY#release-of -openbiodiv-knowledge-
graph> ;
sp:hasSubjectClass <http://purl.org/np/RAaEkIiJLmBIP5kK3JdYjseCRqwutYbdnI8Q3VbzrK9VA#triple-in-openbiodiv-knowledge-
graph> ;
sp:hasQualifier sp:generallyQualifier ;
sp:hasRelation sp:isSameAs ;
sp:hasObjectClass <http://purl.org/np/RAEpHUXRKtaLE3Z24sgIUdaxwTBsK2bjshyq9yF00145Y#semantic-triples-extracted-£from-
biodiversity-literatures> .
}
sub:provenance {
sub:activity a sp:FormalizationActivity ;
prov:used sub:quote , <https://doi.org/10.3390/publications7020038> ;
prov:wasAssociatedWith orcid:0000-0002-8083-6048 .
sub:assertion prov:wasGeneratedBy sub:activity .
sub:quote prov:value "OpenBiodiv encompasses data extracted from more than 5000 scholarly articles published by Pensoft and
many more taxonomic treatments extracted by Plazi from journals of other publishers. The data from both sources are converted
to Resource Description Framework (RDF) and integrated in a graph database using the OpenBiodiv-O ontology and an RDF version
of the Global Biodiversity Information Facility (GBIF) taxonomic backbone." ;
prov:wasQuotedFrom <https://doi.org/10.3390/publications7020038> .
}
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sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA"
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCBiQKBgQCwWilYMnpV5z/00MXyFYDKS5cirQQWTMZ/jbglmVY1gl3YAgrkgsQUmgaxA/ho+VV8jsfREILSPT2czbmCiGiMT
oNaKVqJdglGoIUV9+Kj9yXxNySyDAOTDsIM0zdj1BEuSuNbt f zwQPGUhVPpgLRO5Uk /meCyYLPs3BxC5zRbtulmwIDAQAB"
npx:hasSignature
"ZbscFpNaJ3Wi/kWcKUWM3P5FbINnIPh3Z/BHMuCI95sAZjbD6XQD4AVUE 7XUfFcMZtK8QKRE6S88zdLayXPk1ZC2x2GWerh0j 7Rk5ULsHVey ZrukLOJHOD70xXw2
x1+W1FhX+6X8cgilEcums1MTLZ9bx3BAA1Go1i6pR32gOLQ="
npx:hasSignatureTarget this:
this: dct:created "2021-11-30T22:13:32.063+02:00"
dct:creator orcid:0000-0002-8083-6048 ;
npx:introduces sub:spi ;
npx:supersedes <http://purl.org/np/RAN_chNfWROhbEkfjwOfMpglpiwOgAj6g2sJI-gbDzaloOk> ;
<https://w3id.org/linkflows/reviews/isUpdateOf> <http://purl.org/np/RAWcrMY8mnsI26BfokKid75MOlc2uVenyWotmxjOvVhbnyY> ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RAElwniOy0y039P1K9QkQ-wgbC3g-R2nXraP5huu8W3oks> ;
nt :wasCreatedFromPubinfoTemplate <http://purl.org/np/RA2vCBXZf-1icEcVRGhulJXugTGxpsV5yVr9yqCIlbQh4A> ,
<http://purl.org/np/RAA2MfgdBCzmz 9y VWjKLXNby fBNcwsMmOgcNUxkk1lmaIMs>
<http://purl.org/np/RAjpBMlw3owYhJUBo3DtsuD1XsNAJ8cnGeWAUtDVjuAul> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAv68imzrEjfcp2rnEglhzoBgEVc0cQMtp9 1Za0BxNM4 >
}

ON

xsd:dateTime ;

The following nanopublications introduce the newly minted classes in TriG format.
This is the class definition of “release of OpenBiodiv knowledge graph™:

@prefix this: <http://purl.org/np/RALm6vh2zpFLgl89grDYPtppkL790Pgaw-g2KUhyfJtRY >
@prefix sub: <http://purl.org/np/RAlm6vh2zpFLgl89qrDYPtppkL790Pgaw-gq2KUhyfJtRY#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefix skos: <http://www.w3.org/2004/02/skos/core#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:release-of-openbiodiv-knowledge-graph a <http://www.w3.0rg/2002/07/owl#Class> ;
rdfs:label "A release of the OpenBiodiv knowledge graph" ;
rdfs:subClassOf <http://www.wikidata.org/entity/Q20631656> ;
skos:definition "A release of the OpenBiodiv knowledge graph stored in a GraphDB repository at http://graph.openbiodiv.
net/" ;
skos:relatedMatch <http://purl.org/np/RAY2Gg01ffDVLprAakuMgpizAjksasRtTal_UsCf94LL8#openbiodiv-knowledge-graph>
}

sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0002-8083-6048
}
sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA"
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUARA4AGNADCBiQKBgQCwWilYMnpV5z/00MXyFYDKS5cirQQWTMZ/jbglmVY1gl3YAgrkgsQUmgaxA/ho+VV8jsfREILE8PT2czbmCiGiMT
OoNaKVqJgqlGoIUVI+Kj 9yXxNySyDAOTDS IM0zdj 1BEuSuNbt f zwQPGUhVpgLRO5Uk /meCyYLPS3BxC5zRbtulmwIDAQAB" ;
npx:hasSignature
"FXDBQ2xJ6NWoC7a162Yd02KL1I45X1XQxAN1SkRMXtENVvO0ZdzjKOjUSTBOyw23hlprP/Eil/k+BT2JgOVHS+LyJXoWOncHMg9a9AFrhB/BX+S6SMLVCEhOh8uzD
7GbnBv6Vet2ajQ7nWCSb4ZkTJa0iByrFU/bpQMBZ4JKvkRs=";
npx:hasSignatureTarget this: .
this: dct:created "2021-11-30T22:05:24.772+02:00"""xsd:dateTime ;
dct:creator orcid:0000-0002-8083-6048 ;
npx:introduces sub:release-of-openbiodiv-knowledge-graph ;
npx:supersedes <http://purl.org/np/RAySzPQKOPgboKwpMIeTt YhCwmLZTd1mKhiMMOW_ fmZKw> ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQa4ICWS5S0jw7gp9onBpXBasapwtZF1EIM3H2gYTM> ;
nt :wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MEQdBCzmz9yVW]KLXNbyfBNcwsMmOgcNUxkklmaIM>
<http://purl.org/np/RAjpBMlw3owYhJUBo3Dt suD1XsNAJ8cnGeWAUtDVjuAul> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAJpgRpigXtt8iPVIUOPE£3wIT3gz0I8Sg2Q72CNV8g-Yo>
}

This is the class definition of “triple in OpenBiodiv knowledge graph”:

@prefix this: <http://purl.org/np/RAaEkIiJLmBJIP5kK3JdYjseCRgqwutYbdnI8Q3VbzrKIVA>
@prefix sub: <http://purl.org/np/RAaEkIiJLmBJIP5kK3JdYjseCRgqwutYbdnI8Q3VbzrKOVA#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>
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@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>
@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/provi#s>

@prefix skos: <http://www.w3.org/2004/02/skos/core#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:triple-in-openbiodiv-knowledge-graph a <http://www.w3.0rg/2002/07/owl#Class> ;
rdfs:label "Triple in OpenBiodiv knowledge graph"
skos:definition "A semantic triple in the OpenBiodiv knowledge graph"
skos:relatedMatch <http://purl.org/np/RAY2Gg01ffDVLprAakuMgpizAjksasRtTal_ UsCf94LL8#openbiodiv-knowledge-graph>
}
sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0002-8083-6048
}
sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCE1QKBgQCwWi1YMnpV5z/ 00MXyFYDKS5¢cirQQWTMZ /jbglmVY1gl 3YAgrkgsQUmgaxA/ho+VVejsfREILEPT2czbmCGIMT
ONaKVqJqlGoIUVI+Kj 9yXxNySyDAOTDs IM0zdj 1BEuSuNbt £ zwQPGUhVpgLRO5Uk /meCyYLPs3BxC5zRbt ulmwIDAQAB"
npx:hasSignature
"dPpPAlyEeyfIBR11zfX4pmiOoCUzGAXPLEf8+1/1CWBAecvBCtgsS+rUAWUNHEqHytgrviWlxZhEmw70C31i1PPI13Pkb8NwiJ1BcRgLOPbe2R5+1ws75TDzmaZKjU
OHOMbB40BIfT7804YcULeUO1Zwwl9rVWvddCv/J1Xc2nSk8=" ;
npx:hasSignatureTarget this:
this: dct:created "2021-11-30T22:09:26.986+02:00"""xsd:dateTime ;
dct:creator orcid:0000-0002-8083-6048 ;
npx:introduces sub:triple-in-openbiodiv-knowledge-graph ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQa4ICWS5S0jw7gp99nBpXBasapwtZF1fIM3H2gYTM>
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MEQdBCzmz9yVW]KLXNbyfBNcwsMmOgecNUxkklmaIM> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAJpgRpigXtt8iPVIUOPE£3wIT3gz0I8Sg2Q72CNV8g-Yo>

This is the class definition of “semantic triple extracted from biodiversity literature”:

@prefix this: <http://purl.org/np/RAEpHUXRKtaLE3Z24sgIUdaxwTBsK2bjshyq9yF00145Y>
@prefix sub: <http://purl.org/np/RAEpHUXRKtaLE3Z24sglUdaxwTBsK2bjshyqoyF00145Y#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefix skos: <http://www.w3.org/2004/02/skos/core#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:semantic-triples-extracted-from-biodiversity-literature a <http://www.w3.org/2002/07/owl#Class> ;
rdfs:label "semantic triple extracted from biodiversity literature"
rdfs:subClassOf <http://www.wikidata.org/entity/Q3539534> ;
skos:definition "semantic triple generated after information was extracted from biodiversity literature"
skos:relatedMatch <http://purl.org/np/RAMZHsS5RES70gZEtxxJjQtvsXZ03BBINhDPowhigQ5WnU#semantic-triples-generated-£from-XML-
files>
}
sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0002-8083-6048

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA"
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4AGNADCBiQKBgQCwWilYMnpV5z/00MXyFYDKS5cirQQWTMZ/jbglmVY1gl3YAgrkgsQUmgaxA/ho+VV8jsfREIL8PT2czbmCiGiMT
oNaKvgJdglGoIUV9+Kj 9yXxNySyDAOTDsIM0zdj1BEu5SuNbt f zwQPGUhVPgLRO5Uk /meCyYLPs3BxC5zRbtulmwIDAQAB"
npx:hasSignature
"MAKvDuDjhzerLDcmY46TxIDgqtyyUtkGAFkKhR107rtMwn7BwyIRL1jiyIG]rjzQDeOkMOhPwONST1DXuMfplN6C0QuSY6nbWnvMDM6 t FVgxD3n7AH] Put j5N9RuU
mjN1PzYffkzGyIA9BryrgzjAc6dEBN3VTIJII1phJi7toCGik=";
npx:hasSignatureTarget this:
this: dct:created "2021-07-07T10:58:43.199+03:00"""xsd:dateTime ;
dct:creator orcid:0000-0002-8083-6048 ;
npx:introduces sub:semantic-triples-extracted-from-biodiversity-literature ;
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nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQad4ICWS5S0jw7gp9onBpXBasapwtZF1EIM3H2gYTM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MfqdBCzmz9yVWjKLXNbyfBNcwsMmOgcNUxkklmaIM> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAdpgRpigXtt8iPVIUOPf3wIT3gz0I8Sg2Q72CNV8g-Yo>

This is the class definition of “OpenBiodiv knowledge graph”:

@prefix this: <http://purl.org/np/RAY2Gg01ffDVLprAakuMgpizAjksasRtTal_ UsCf94LL8>
@prefix sub: <http://purl.org/np/RAY2Gg01ffDVLprAakuMgpizAjksasRtTal UsCE94LL8#>
@prefix np: <http://www.nanopub.org/nschema#>

@prefix dct: <http://purl.org/dc/terms/>

@prefix nt: <https://w3id.org/np/o/ntemplate/>

@prefix npx: <http://purl.org/nanopub/x/>

@prefix xsd: <http://www.w3.org/2001/XMLSchema#>

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>

@prefix orcid: <https://orcid.org/>

@prefix prov: <http://www.w3.org/ns/prov#s>

@prefx skos: <http://www.w3.org/2004/02/skos/core#>

sub:Head {
this: np:hasAssertion sub:assertion ;
np:hasProvenance sub:provenance ;
np:hasPublicationInfo sub:pubinfo ;
a np:Nanopublication
}
sub:assertion {
sub:openbiodiv-knowledge-graph a <http://www.w3.0rg/2002/07/owl#Class> ;
rdfs:label "OpenBiodiv knowledge graph"
rdfs:subClassOf <http://www.wikidata.org/entity/Q33002955> ;
skos:definition "a knowledge graph containing statements extracted from biodiversity literature"
}
sub:provenance {
sub:assertion prov:wasAttributedTo orcid:0000-0002-8083-6048

sub:pubinfo {
sub:sig npx:hasAlgorithm "RSA" ;
npx:hasPublicKey
"MIGEMAOGCSQGSIb3DQEBAQUAA4GNADCBiQKBgQCWL 1YMnpV5z2/00MXyFYDKS5C1irQQWTMZ /JbglmVY1gl3YAgrkgsQUmgaxA/ho+VV8jsfREIL8PT2czbmCiGiMT
OoNaKVgJdqlGoIUV9+Kj 9yXxNySyDAOTDsIM0zdj 1BEuSuNbt £ zwQPGuhVpgLRO5Uk /meCyYLPs3BxC5zRbtulmwIDAQAB" ;
npx:hasSignature
"WDSCKwvQnBIPTel8btfovXycebML+Pg+GVVREGL5t1£5BTDr1dadJGO8FN3K7rsCHp3Sel25pJyV3aySvg/1cEUFMHi46XtxtyulisZF7FQOBVHM7 zx+nacgxméUW
810QMG0e9190UypkyQt VHphyXzgcE8L6gK+PonrSFp5twfy0=" ;
npx:hasSignatureTarget this:
this: dct:created "2021-07-07T09:30:53.628+03:00"""xsd:dateTime ;
dct:creator orcid:0000-0002-8083-6048 ;
npx:introduces sub:openbiodiv-knowledge-graph ;
nt :wasCreatedFromProvenanceTemplate <http://purl.org/np/RANwQad4ICWS5S0jw7gp99nBpXBasapwtZF1EIM3H2gYTM> ;
nt:wasCreatedFromPubinfoTemplate <http://purl.org/np/RAA2MEqQdBCzmz9yVWjKLXNbyfBNcwsMmOgcNUxkklmaIMs> ;
nt:wasCreatedFromTemplate <http://purl.org/np/RAdpgRpigXtt8iPVIuOPf3wIT3gqz0I8Sg2Q72CNV8g-Yo>
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