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Appendix 4 – HGVbaseG2P use cases 

HGVbaseG2P makes use of an SQL-templating system for database-retrieval operations. The results of each query are returned as a nested-tags data structure. The nesting is corresponds to the table-relations in the database implementation. While this templating system will eventually be replaced by a fully-fledged object-relational model (ORM), the templates can serve as use cases for the PaGE-OM like model. 

See below for a short description of several of HGVbaseG2P templates followed by a representation of the nesting structure as Lisp-style S-Expressions: 

· For a G2P study, retrieve basic information to display on the study report. Includes submitter and author information, cross-references, citation, as well as experiments within the study and genotyping platform(s) used for each (if present): 

:SELECT Study.StudyID,

    Study.Title,

    Study.Abstract,

    Study.Background,

    Study.Objectives,

    Study.KeyResults,

    Study.Conclusions,

    Study.StudyDesign,

    Study.StudySizeReason,

    Study.StudyPower,

    Study.SourcesOfBias,

    Study.Limitations,

    Study.Acknowledgements,

    Study.TimeCreated,

    Study.TimeUpdated,

    Submitter.SubmitterHandle,

    Submitter.ShortName,

    Author.AuthorID,

    Researcher.ShortName,

    Researcher.FullName,

    Researcher.Department,

    Researcher.Institution,

    Crossref.UrlID,

    Hotlink.HotlinkLabel,

    Hotlink.UrlPrefix,

    Hotlink.UrlSuffix,

    Citation.PubmedID,

    Citation.Title,

    Citation.Authors,

    Citation.Detail,

    Experiment.ExperimentID,

    Experiment.ExperimentStableID,

    Experiment.Title,

    Experiment.Type,

    Experiment.TotalMarkersTested,

    GenotypedBundle.GenotypedBundleID,

    BundleLoci.BundleName

:FROM   Study

    left outer join Researcher as Submitter on Study.ResearcherID = Submitter.ResearcherID

    left join Author on Author.AutoStudyID = Study.AutoStudyID

    left join Researcher on Author.ResearcherID = Researcher.ResearcherID

    left join StudyCrossref on StudyCrossref.AutoStudyID = Study.AutoStudyID

    left join Crossref using(CrossrefID)

    left join Hotlink on Hotlink.HotlinkID = Crossref.HotlinkID

    left join StudyCitation on StudyCitation.AutoStudyID = Study.AutoStudyID

    left join Citation using(CitationID)

    left join Experiment on Experiment.AutoStudyID = Study.AutoStudyID

    left join GenotypedBundle on GenotypedBundle.ExperimentID = Experiment.ExperimentID

    left join BundleLoci on BundleLoci.BundleLociID = GenotypedBundle.BundleLociID

:WHERE  [ Study.StudyID       => &StudyID&       ]

        [ Study.Title         => &Title&         ]

        [Study.IsHidden is  null         ]

:USE NESTING

(top

  (Study

    (Submitter)

    (Author

      (Researcher))

    (StudyCrossref

      (Crossref

        (Hotlink)))

    (Citation)

    (Experiment

      (GenotypedBundle

        (BundleLoci)))))

· For an experiment within a G2P study, retrieve method used for association analysis, phenotypic variable (or method) used in that analysis and panel of individuals compared (usually cases vs. controls): 

:SELECT Experiment.ExperimentID,

    Experiment.ExperimentStableID,

    Experiment.Title,

    Experiment.Type,

    Experiment.TotalMarkersTested,

    Experiment.Objective,

    Experiment.Outcome,

    Experiment.Comments,

    Experiment.FrequencySummary,

    Experiment.SignificanceSummary,

    Experiment.IndividualDataStatement,

    DataHotlink.HotlinkLabel,

    DataHotlink.UrlPrefix,

    Study.StudyID,

    Study.TimeCreated,

    Study.Title,

    AnalysisMethod.AnalysisMethodID,

    AnalysisMethod.MethodName,

    AnalysisMethod.MethodDetails,

    Assayedpanel.AssayedpanelID,

    Assayedpanel.LocalID,

    Assayedpanel.NumberOfSexMale,

    Assayedpanel.NumberOfSexFemale,

    Assayedpanel.NumberOfSexUnknown,

    Assayedpanel.NumberOfProbands,

    Assayedpanel.NumberOfParents,

    Assayedpanel.TotalNumberOfIndividuals,

    Assayedpanel.Description,

    AssayedpanelCollection.AssayedpanelCollectionID,

    APAPC.AssayedpanelID,

    PhenotypeMethod.AutoPhenotypeMethodID,

    PhenotypeMethod.PhenotypeMethodID,

    PhenotypeMethod.MethodName,

    PhenotypeMethod.Details,

    PhenotypeProperty.PhenotypePropertyID,

    PhenotypeProperty.PropertyName,

    PhenotypeProperty.Comment

:FROM   Experiment

    join Study using(AutoStudyID)

    left outer join Hotlink as DataHotlink on Experiment.HotlinkID=DataHotlink.HotlinkID

    left join AnalysisMethod using(ExperimentID)

    left join AssayedpanelCollection using(ExperimentID)

    left join APAPC using(AssayedpanelCollectionID)

    left join Assayedpanel on Assayedpanel.AssayedpanelID = APAPC.AssayedpanelID

    left join PhenotypeMethod using(AutoPhenotypeMethodID)

    left join PhenotypeProperty using(PhenotypePropertyID)

:WHERE  [ Experiment.ExperimentID   => &ExperimentID& ]

    [ Experiment.AutoStudyID    => &AutoStudyID&  ]

    [ Study.StudyID             => &StudyID&      ]

    [ Experiment.Type           => &Type&      ]

:ORDER BY Experiment.ExperimentID

:USE NESTING

(top

  (Experiment

    (DataHotlink)

    (Study)

    (AnalysisMethod)

    (PhenotypeMethod

      (PhenotypeProperty))

    (AssayedpanelCollection

      (APAPC

        (Assayedpanel)))))

· For a marker, get reported alleles, genomic location(s) and cross-references: 

:SELECT
Marker.MarkerID,


Marker.AutoMarkerID,

    Marker.VariationType,

    Marker.AlleleSeqsShorthand,


Marker.Status,


Marker.Source,


Marker.LocalID,


Marker.AddedFromSourceBuild,


Marker.Upstream30bp,


Marker.Downstream30bp,


Marker.TimeLastTouched,


MarkerAlias.Alias,


MarkerAlias.IsPrimary,


SourceHotlink.HotlinkLabel,


SourceHotlink.UrlPrefix,


SourceHotlink.UrlSuffix,


MarkerCoord.Chr,


MarkerCoord.Start,


MarkerCoord.Stop,


MarkerCoord.Span,


MarkerCoord.Strand,


MarkerCoord.AssemblyType,


MarkerCoord.AssemblyName,


Allele.AlleleID,


Allele.Status,


Allele.Upstream30bp,


Allele.AlleleSeq,


Allele.Downstream30bp,


Allele.SeqType,


Crossref.UrlID,


Hotlink.HotlinkLabel,


Hotlink.UrlPrefix,


Hotlink.UrlSuffix

:FROM
Marker


left outer join Hotlink as SourceHotlink on Marker.HotlinkID=SourceHotlink.HotlinkID


natural left join MarkerAlias


natural left join MarkerCoord


left join Allele using(AutoMarkerID)


natural left join MarkerCrossref


left join Crossref using(CrossrefID)


left join Hotlink on Hotlink.HotlinkID = Crossref.HotlinkID

:WHERE
[ Marker.MarkerID     => &MarkerID&]


[ Marker.AutoMarkerID => &AutoMarkerID& ]


[ Marker.Source => &Source& AND Marker.LocalID => &LocalID&]

    [ Marker.MarkerID => &AnyID& OR Marker.LocalID => &AnyID& ]


[ MarkerCoord.AssemblyName => &AssemblyName& ]


[ MarkerCoord.Chr     => &Chr&  AND MarkerCoord.AssemblyName => &AssemblyName& ]

:USE NESTING

(top

  (Marker

    (Allele)

    (SourceHotlink)

    (MarkerCrossref

      (Crossref

        (Hotlink)))

    (MarkerCoord)))

· For a marker (or markers), for each panel of individuals retrieve reported allele frequencies (or frequency cluster). Similar query for genotype frequencies: 

:SELECT
Usedmarkerset.UsedmarkersetID,


Usedmarkerset.ExperimentID,


Usedmarkerset.LocalID,


AlleleFrequencyCluster.AlleleFrequencyClusterID,


AlleleFrequencyCluster.NumberOfGenotypedSamples,


AlleleFrequencyCluster.AssayedpanelID,


AlleleFrequencyCluster.UsedmarkersetID,


AlleleFrequency.FrequencyAsProportion,


Assayedpanel.LocalID,


Assayedpanel.AssayedpanelID,


Allele.Upstream30bp,


Allele.AlleleSeq,


Allele.Downstream30bp,


AFCS.SignificanceID

:FROM
Marker


join Allele using(AutoMarkerID)


natural join AlleleCombo


natural join AlleleFrequency


natural join AlleleFrequencyCluster

    join Usedmarkerset using(UsedmarkersetID)


join Assayedpanel using (AssayedpanelID)

    natural join AFCS

:WHERE
[ Marker.MarkerID     => &MarkerID&]


[ Marker.AutoMarkerID => &AutoMarkerID&]


[ Marker.Source   => &Source& AND Marker.LocalID => &LocalID&]


[ Usedmarkerset.UsedmarkersetID => &UsedmarkersetID&]


[ AlleleFrequencyCluster.AlleleFrequencyClusterID => &AlleleFrequencyClusterID& ]

:USE NESTING

(top

  (Usedmarkerset

    (AlleleFrequencyCluster

      (Assayedpanel)

        (AFCS)

        (AlleleFrequency

          (Allele)))))

· For a samplepanel, retrieve all available summary-level phenotype observations (e.g. for disease study, 88 individuals affected / 56 unaffected) along with info on the phenotype method used to measure the trait: 

:SELECT
Samplepanel.SamplepanelID,


Samplepanel.LocalID,


PhenotypeValue.PhenotypeValueID,


PhenotypeValue.AutoPhenotypeMethodID,


PhenotypeValue.Value,


PhenotypeValue.ValueIsMean,


PhenotypeValue.ValueRank,


PhenotypeValue.StdDev,


PhenotypeValue.Median,


PhenotypeValue.Min,


PhenotypeValue.Max,


PhenotypeValue.NumberOfIndividuals,


PhenotypeValue.Qualifier,


PhenotypeMethod.AutoPhenotypeMethodID,


PhenotypeMethod.PhenotypeMethodID,


PhenotypeMethod.MethodName,


PhenotypeMethod.VariableType,


PhenotypeMethod.Unit,


PhenotypeMethod.Circumstance,


PhenotypeMethod.TimeInstant,


PhenotypeMethod.TimePeriod

:FROM 
Samplepanel


natural join PhenotypeValue


join PhenotypeMethod using (AutoPhenotypeMethodID)


natural join PhenotypeProperty

:WHERE
[ Samplepanel.SamplepanelID => &SamplepanelID& ]

:ORDER BY Samplepanel.SamplepanelID, PhenotypeMethod.AutoPhenotypeMethodID, PhenotypeValue.ValueRank, PhenotypeValue.Value

:USE NESTING

(top

  (Samplepanel

    (PhenotypeValue

      (PhenotypeMethod

        (PhenotypeProperty)))))

· Given a particular G2P analysis result set from an experiment in a study, fetch all significance values below a certain threshold along with basic info on the markers tested and summary-level genotype information relating to the test(e.g. Chi2 test of independence): 

:SELECT distinct

    Significance.SignificanceID,

    Significance.UsedmarkersetID,

    Significance.UnAdjustedPValue,

    Significance.AdjustedPValue,

    Usedmarkerset.UsedmarkersetID,

    Usedmarkerset.ExperimentID,

    Usedmarkerset.LocalID,

    MarkersetMarker.AutoMarkerID,

    AnalysisMethod.MethodName,

    AnalysisMethod.MethodDetails,

    GFCS.GenotypeFrequencyClusterID,

    AFCS.AlleleFrequencyClusterID,

    HFCS.HaplotypeFrequencyClusterID

:FROM   Usedmarkerset

    natural join MarkersetMarker

    join Significance on Significance.UsedmarkersetID = Usedmarkerset.UsedmarkersetID

    join AnalysisMethod using (AnalysisMethodID)

    natural left join GFCS

    natural left join AFCS

    natural left join HFCS

:WHERE  [ Usedmarkerset.UsedmarkersetID   => &UsedmarkersetID&        ]

    [ Significance.SignificanceID     => &SignificanceID&         ]

    [ Significance.UnAdjustedPValue   <= &UnAdjustedPValue&       ]

    [ AnalysisMethod.AnalysisMethodID => &AnalysisMethodID&       ]

    [ Usedmarkerset.ExperimentID => &ExperimentID&                ]

    [ MarkersetMarker.AutoMarkerID => &AutoMarkerID&                ]

:ORDER BY Significance.UnAdjustedPValue ASC

:USE NESTING

(top

  (Significance

    (Usedmarkerset

      (MarkersetMarker))

    (AnalysisMethod)

    (GFCS)

    (AFCS)

    (HFCS)))

· For a phenotype method, retrieve the name of G2P study it came in, the phenotypic property/trait it measures, and also basic information like cross-reference URLs and citations and description: 

:SELECT PhenotypeMethod.AutoPhenotypeMethodID,

    PhenotypeMethod.PhenotypeMethodID,

    PhenotypeMethod.MethodName,

    PhenotypeMethod.Sample,

    PhenotypeMethod.MeasuredAttribute,

    PhenotypeMethod.VariableType,

    PhenotypeMethod.Unit,

    PhenotypeMethod.Circumstance,

    PhenotypeMethod.TimeInstant,

    PhenotypeMethod.TimePeriod,

    PhenotypeMethod.Details,

    Study.StudyID,

    Study.Title,

    Crossref.UrlID,

    Hotlink.HotlinkLabel,

    Hotlink.UrlPrefix,

    Hotlink.UrlSuffix,

    Citation.PubmedID,

    Citation.Title,

    Citation.Authors,

    PhenotypeProperty.PhenotypePropertyID,

    PhenotypeProperty.PropertyName

:FROM   PhenotypeMethod

    join Study on Study.AutoStudyID = PhenotypeMethod.AutoStudyID

    natural left outer join PhenotypeMethodCrossref

    left join Crossref using(CrossrefID)

    left join Hotlink on Hotlink.HotlinkID = Crossref.HotlinkID

    left join PhenotypeMethodCitation using(AutoPhenotypeMethodID)

    left join Citation using(CitationID)

    join PhenotypeProperty on PhenotypeProperty.PhenotypePropertyID = PhenotypeMethod.PhenotypePropertyID

:WHERE  [ PhenotypeMethod.PhenotypeMethodID = &PhenotypeMethodID& ]

    [ PhenotypeProperty.PropertyName = &PropertyName& ]

    [ Study.StudyID               => &StudyID&        ]

    [ Study.AutoStudyID           => &AutoStudyID&    ] 

    [Study.IsHidden is  null  ]

:USE NESTING

top

  (PhenotypeMethod

    (Study)

    (PhenotypeMethodCrossref

      (Crossref

        (Hotlink)))

    (Citation)

    (PhenotypeProperty)))
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