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        	(singlecellmultiomics.statistic.readcount.ReadCount method)
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        	(singlecellmultiomics.fragment.fragment.FragmentStartPosition method)
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        	(singlecellmultiomics.fragment.fragment.SingleEndTranscriptFragment method)


        	(singlecellmultiomics.fragment.nlaIII.NlaIIIFragment method)
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        	(singlecellmultiomics.molecule.molecule.Molecule method)


      


      	get_strand_repr() (singlecellmultiomics.fragment.fragment.Fragment method)

      
        	(singlecellmultiomics.molecule.molecule.Molecule method)


      


      	get_tag_counter() (singlecellmultiomics.molecule.molecule.Molecule method)


      	get_umi() (singlecellmultiomics.fragment.fragment.Fragment method)

      
        	(singlecellmultiomics.molecule.molecule.Molecule method)


      


      	get_umi_error_rate() (singlecellmultiomics.molecule.molecule.Molecule method)


      	get_undigested_site_count() (singlecellmultiomics.fragment.nlaIII.NlaIIIFragment method)

      
        	(singlecellmultiomics.molecule.nlaIII.NlaIIIMolecule method)


      


      	get_upstream_site() (singlecellmultiomics.molecule.chic.CHICNLAMolecule method)


      	get_variant_phase() (in module singlecellmultiomics.molecule.molecule)


      	getAllele() (singlecellmultiomics.alleleTools.alleleTools.AlleleResolver method)


      	getAllelesAt() (singlecellmultiomics.alleleTools.alleleTools.AlleleResolver method)


      	getAutodetectStrategies() (singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader.DemultiplexingStrategyLoader method)


      	getBarcodeMapping() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)


      	getCentroids() (singlecellmultiomics.features.features.FeatureContainer method)


      	getCoverageAllPositions() (in module singlecellmultiomics.tagtools.tagtools)


      	getCycleOffset() (in module singlecellmultiomics.tagtools.tagtools)


      	getDemultiplexingSelectedStrategies() (singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader.DemultiplexingStrategyLoader method)


      	getIndexCorrectedBarcodeAndHammingDistance() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)


      	getListAllPositions() (in module singlecellmultiomics.tagtools.tagtools)


      	getMateDictSpanningCoordinates() (in module singlecellmultiomics.tagtools.tagtools)


      	getPairGenomicLocations() (in module singlecellmultiomics.tagtools.tagtools)


      	getParserSummary() (singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.DemultiplexingStrategy method)


      	getRandomPrimerHash() (in module singlecellmultiomics.tagtools.tagtools)


      	getReadTotalCycles() (in module singlecellmultiomics.tagtools.tagtools)
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      	getSelectedStrategiesFromStringList() (singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader.DemultiplexingStrategyLoader method)


      	getSources() (in module singlecellmultiomics.tagtools.tagtools)
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      	identify_gene() (singlecellmultiomics.fragment.fragment.FeatureCountsSingleEndFragment method)


      	identify_site() (singlecellmultiomics.fragment.chic.CHICFragment method)

      
        	(singlecellmultiomics.fragment.nlaIII.NlaIIIFragment method)


      


      	identify_strand() (singlecellmultiomics.fragment.fragment.Fragment method)
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      	instance() (singlecellmultiomics.alleleTools.alleleTools.AlleleResolver method)

      
        	(singlecellmultiomics.bamProcessing.bamFunctions.MapabilityReader method)


        	(singlecellmultiomics.features.features.FeatureContainer method)


        	(singlecellmultiomics.utils.sequtils.Reference method)


      


      	invert_strand_f() (in module singlecellmultiomics.utils.sequtils)


      	is_autosome() (in module singlecellmultiomics.utils.sequtils)


      	is_completely_matching (singlecellmultiomics.molecule.molecule.Molecule attribute)


      	is_main_chromosome() (in module singlecellmultiomics.utils.sequtils)


  

  	
      	is_multimapped() (singlecellmultiomics.molecule.molecule.Molecule method)


      	is_valid() (singlecellmultiomics.fragment.chic.CHICFragment method)

      
        	(singlecellmultiomics.fragment.fragment.FeatureCountsSingleEndFragment method)


        	(singlecellmultiomics.fragment.fragment.Fragment method)


        	(singlecellmultiomics.fragment.fragment.SingleEndTranscriptFragment method)


        	(singlecellmultiomics.fragment.nlaIII.NlaIIIFragment method)


        	(singlecellmultiomics.molecule.chic.CHICMolecule method)


        	(singlecellmultiomics.molecule.fourthiouridine.FourThiouridine method)


        	(singlecellmultiomics.molecule.molecule.Molecule method)


        	(singlecellmultiomics.molecule.nlaIII.NlaIIIMolecule method)


        	(singlecellmultiomics.molecule.taps.AnnotatedTAPSCHICMolecule method)


        	(singlecellmultiomics.molecule.taps.AnnotatedTAPSNlaIIIMolecule method)


        	(singlecellmultiomics.molecule.taps.TAPSCHICMolecule method)


        	(singlecellmultiomics.molecule.taps.TAPSMolecule method)


        	(singlecellmultiomics.molecule.taps.TAPSNlaIIIMolecule method)
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      	library (singlecellmultiomics.molecule.molecule.Molecule attribute)
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      	likelihood_to_prob() (in module singlecellmultiomics.utils.sequtils)


      	list() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)

      
        	(singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader.DemultiplexingStrategyLoader method)


      


  

  	
      	loadBED() (singlecellmultiomics.features.features.FeatureContainer method)


      	loadGTF() (singlecellmultiomics.features.features.FeatureContainer method)


      	loadSNPSFromVcf() (singlecellmultiomics.features.features.FeatureContainer method)


      	localisation_function() (singlecellmultiomics.universalBamTagger.universalBamTagger.MoleculeIterator_OLD method)

      
        	(singlecellmultiomics.universalBamTagger.universalBamTagger.TranscriptIterator method)
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      	MapabilityReader (class in singlecellmultiomics.bamProcessing.bamFunctions)


      	mappability() (singlecellmultiomics.statistic.readcount.ReadCount method)


      	MappingQualityHistogram (class in singlecellmultiomics.statistic.mappingquality)


      	massIdConvert() (in module singlecellmultiomics.features.features)


      	mate_iter() (in module singlecellmultiomics.bamProcessing.bamFunctions)


      	meanOfCounter() (in module singlecellmultiomics.pyutils.pyutils)


      	merge_bams() (in module singlecellmultiomics.bamProcessing.bamFunctions)


      	metaFromRead() (in module singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods)


      	MethylationContextHistogram (class in singlecellmultiomics.statistic.methylation)


  

  	
      	might_be_variant (in module singlecellmultiomics.molecule.molecule)


      	Molecule (class in singlecellmultiomics.molecule.molecule)


      	molecule_iterator_filter() (in module singlecellmultiomics.molecule.filter)


      	molecule_to_context_call_dict() (singlecellmultiomics.molecule.taps.TAPS method)


      	molecule_to_random_primer_dict() (in module singlecellmultiomics.molecule.molecule)

      
        	(in module singlecellmultiomics.universalBamTagger.universalBamTagger)


      


      	MoleculeIterator (class in singlecellmultiomics.molecule.iterator)


      	MoleculeIterator_OLD (class in singlecellmultiomics.universalBamTagger.universalBamTagger)


      	MSPJI_c8_u3 (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.MSPJI)


      	MSPJIFlagger (class in singlecellmultiomics.universalBamTagger.mspjI)
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      	nested_set_defaultdict() (in module singlecellmultiomics.alleleTools.alleleTools)


      	Nla_384w_u8_c8_ad3_is15 (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite)


      	NLAIII_384w_c8_u3 (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII)


      	NLAIII_384w_c8_u3_SINGLE_END (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII)


      	NLAIII_96w_c8_u3 (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII)


  

  	
      	NLAIII_96w_c8_u3_SINGLE_END (class in singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII)


      	nlaIII_molecule_acceptance_function() (in module singlecellmultiomics.bamProcessing.bamPlotRTstats)


      	NlaIIIFlagger (class in singlecellmultiomics.universalBamTagger.nlaIII)


      	NlaIIIFragment (class in singlecellmultiomics.fragment.nlaIII)


      	NlaIIIMolecule (class in singlecellmultiomics.molecule.nlaIII)


      	NonMultiplexable
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      	obtain_approximate_reference_cut_position() (in module singlecellmultiomics.bamProcessing.bamToMethylationAndCopyNumber)


      	obtain_conversions() (singlecellmultiomics.molecule.fourthiouridine.FourThiouridine method)


      	obtain_methylation_calls() (singlecellmultiomics.molecule.taps.TAPSMolecule method)


  

  	
      	obtain_variant_statistics() (in module singlecellmultiomics.bamProcessing.variantStats)


      	overlap_tag (singlecellmultiomics.molecule.taps.TAPS attribute)


      	OversequencingHistogram (class in singlecellmultiomics.statistic.oversequencing)
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      	parse_3dec_header() (singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.TaggedRecord method)


      	parse_barcode_file() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)


      	parse_illumina_header() (singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.TaggedRecord method)


      	parse_pending_barcode_file_of_alias() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)


      	parse_scmo_header() (singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.TaggedRecord method)


      	path_to_barcode_alias() (singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser method)


      	phred_to_prob() (in module singlecellmultiomics.utils.sequtils)


      	phredscores_to_base_call() (in module singlecellmultiomics.utils.sequtils)


      	phredToFastqHeaderSafeQualities() (in module singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods)


      	pick_best_base_call() (in module singlecellmultiomics.utils.sequtils)


      	PlateStatistic (class in singlecellmultiomics.statistic.plate)


      	plot() (singlecellmultiomics.statistic.allele.AlleleHistogram method)

      
        	(singlecellmultiomics.statistic.cellreadcount.CellReadCount method)


        	(singlecellmultiomics.statistic.conversions.ConversionMatrix method)


        	(singlecellmultiomics.statistic.datatype.DataTypeHistogram method)


        	(singlecellmultiomics.statistic.fragmentsize.FragmentSizeHistogram method)


        	(singlecellmultiomics.statistic.mappingquality.MappingQualityHistogram method)


        	(singlecellmultiomics.statistic.methylation.MethylationContextHistogram method)


        	(singlecellmultiomics.statistic.oversequencing.OversequencingHistogram method)


        	(singlecellmultiomics.statistic.plate.PlateStatistic method)


        	(singlecellmultiomics.statistic.readcount.ReadCount method)


        	(singlecellmultiomics.statistic.rejectionreasons.RejectionReasonHistogram method)


        	(singlecellmultiomics.statistic.scchicligation.ScCHICLigation method)


        	(singlecellmultiomics.statistic.tag.TagHistogram method)


      


  

  	
      	plus (singlecellmultiomics.fastqProcessing.fastqIterator.FastqRecord attribute)


      	position_to_context() (singlecellmultiomics.molecule.taps.TAPS method)


      	prefetch() (singlecellmultiomics.alleleTools.alleleTools.AlleleResolver method)

      
        	(singlecellmultiomics.bamProcessing.bamFunctions.MapabilityReader method)


        	(singlecellmultiomics.features.features.FeatureContainer method)


        	(singlecellmultiomics.utils.sequtils.Reference method)


      


      	preload_GTF() (singlecellmultiomics.features.features.FeatureContainer method)


      	prob_to_phred() (in module singlecellmultiomics.utils.sequtils)


      	processRead() (singlecellmultiomics.statistic.allele.AlleleHistogram method)

      
        	(singlecellmultiomics.statistic.cellreadcount.CellReadCount method)


        	(singlecellmultiomics.statistic.conversions.ConversionMatrix method)


        	(singlecellmultiomics.statistic.datatype.DataTypeHistogram method)


        	(singlecellmultiomics.statistic.fragmentsize.FragmentSizeHistogram method)


        	(singlecellmultiomics.statistic.mappingquality.MappingQualityHistogram method)


        	(singlecellmultiomics.statistic.methylation.MethylationContextHistogram method)


        	(singlecellmultiomics.statistic.oversequencing.OversequencingHistogram method)


        	(singlecellmultiomics.statistic.plate.PlateStatistic method)


        	(singlecellmultiomics.statistic.readcount.ReadCount method)


        	(singlecellmultiomics.statistic.rejectionreasons.RejectionReasonHistogram method)


        	(singlecellmultiomics.statistic.scchicligation.ScCHICLigation method)


        	(singlecellmultiomics.statistic.statistic.Statistic method)


        	(singlecellmultiomics.statistic.tag.TagHistogram method)


        	(singlecellmultiomics.statistic.trimming.TrimmingStats method)


      


      	prune() (singlecellmultiomics.pyutils.handlelimiter.HandleLimiter method)
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      	qual (singlecellmultiomics.fastqProcessing.fastqIterator.FastqRecord attribute)


  

  	
      	QueryNameFlagger (class in singlecellmultiomics.universalBamTagger.universalBamTagger)
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      	R1 (singlecellmultiomics.fragment.fragment.Fragment attribute)


      	R2 (singlecellmultiomics.fragment.fragment.Fragment attribute)


      	random_sample_bam() (in module singlecellmultiomics.bamProcessing.bamFunctions)


      	RangeCache (class in singlecellmultiomics.universalBamTagger.digest)


      	read_cached() (singlecellmultiomics.alleleTools.alleleTools.AlleleResolver method)


      	read_contig_to_cache() (singlecellmultiomics.utils.blockzip.BlockZip method)


      	read_file_line() (singlecellmultiomics.utils.blockzip.BlockZip method)


      	read_has_alternative_hits_to_non_alts() (in module singlecellmultiomics.bamProcessing.bamToCountTable)


      	read_should_be_counted() (in module singlecellmultiomics.bamProcessing.bamToCountTable)


      	read_to_consensus_dict() (in module singlecellmultiomics.utils.sequtils)


      	ReadCount (class in singlecellmultiomics.statistic.readcount)


      	ReadCycleIterator (class in singlecellmultiomics.tagtools.tagtools)


      	readIsDuplicate() (in module singlecellmultiomics.statistic.cellreadcount)

      
        	(in module singlecellmultiomics.statistic.fragmentsize)
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      	replace_bam_header() (in module singlecellmultiomics.bamProcessing.bamFunctions)


      	reverse_complement() (in module singlecellmultiomics.utils.sequtils)
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      	RNA_Flagger (class in singlecellmultiomics.universalBamTagger.rna)
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singlecellmultiomics.alleleTools package


Submodules



singlecellmultiomics.alleleTools.alleleTools module


	
class singlecellmultiomics.alleleTools.alleleTools.AlleleResolver(vcffile=None, chrom=None, phased=True, uglyMode=False, lazyLoad=False, select_samples=None, use_cache=False, ignore_conversions=None, verbose=False, region_start=None, region_end=None)

	Bases: singlecellmultiomics.utils.prefetch.Prefetcher


	
addAlleleInfoOneBased(chromosome, location, base, alleleName)

	




	
clean_vcf_name(vcffile)

	




	
fetchChromosome(vcffile, chrom, clear=False)

	




	
getAllele(reads)

	




	
getAllelesAt(chrom, pos, base)

	




	
has_location(chrom, pos)

	




	
instance(arg_update)

	




	
prefetch(contig, start, end)

	




	
read_cached(path, chrom)

	Read cache file


	Parameters:

	
	path (str) – path of the cache file


	chrom (str) – contig/chromosome













	
write_cache(path, chrom)

	Write to cache file, this will make later lookups to the chromosome faster


	Parameters:

	
	path (str) – path of the cache file


	chrom (str) – contig/chromosome to write cache file for (every contig has it’s own cache)

















	
singlecellmultiomics.alleleTools.alleleTools.get_allele_dict()

	




	
singlecellmultiomics.alleleTools.alleleTools.nested_set_defaultdict()

	




	
singlecellmultiomics.alleleTools.alleleTools.set_defaultdict()

	





Module contents





          

      

      

    

  

    
      
          
            
  
singlecellmultiomics.bamProcessing package


Submodules



singlecellmultiomics.bamProcessing.alignment_view module


	
singlecellmultiomics.bamProcessing.alignment_view.cstr(s, color='black', weight=300)

	




	
singlecellmultiomics.bamProcessing.alignment_view.visualise_molecule(molecule, reference=None, show_reference=False, margin_bases=0, start_span=None, end_span=None, show_quals=True, R1PrimerLength=4, R2PrimerLength=6, highlight={})

	





singlecellmultiomics.bamProcessing.bamDuprate module



singlecellmultiomics.bamProcessing.bamExtractRandomPrimerStats module


	
singlecellmultiomics.bamProcessing.bamExtractRandomPrimerStats.get_random_primer_histogram(molecule_source, min_mq, max_size, size_bin_size, head=None)

	This method counts the frequencies of the random primers which present in the supplied molecule_source.


	Parameters:

	
	molecule_source – iterable yielding Molecules


	min_mq (int) – minimum mean mapping quality of a fragment to be taken into account


	max_size (int) – maximum fragment size


	size_bin_size (int) – bin size in basepairs of the histogram


	head (int) – amount of random sequences to process. When not supplied all random primer sequences in the iterable are counted (expect for the ones with a mapping quality which is too low).














singlecellmultiomics.bamProcessing.bamFeatureDensityVisualisation module


	
singlecellmultiomics.bamProcessing.bamFeatureDensityVisualisation.bam_to_histogram(bam_path, add_to, feature_container, site_mode=False, bin_size=25, min_mq=30, max_distance=15000, head=None, quick=True)

	




	
singlecellmultiomics.bamProcessing.bamFeatureDensityVisualisation.distance_to_feature_start(chromosome, lookup_coordinate, feature_container, lookup_strand=None)

	




	
singlecellmultiomics.bamProcessing.bamFeatureDensityVisualisation.distance_to_hit(lookup_coordinate, hit_start, hit_end, hit_strand, lookup_strand=None, distance_from_begin=True)

	





singlecellmultiomics.bamProcessing.bamFilter module



singlecellmultiomics.bamProcessing.bamFunctions module


	
singlecellmultiomics.bamProcessing.bamFunctions.GATK_indel_realign(origin_bam, target_bam, contig, region_start, region_end, known_variants_vcf_path, gatk_path='GenomeAnalysisTK.jar', interval_path=None, java_cmd='java -jar -Xmx40G -Djava.io.tmpdir=./gatk_tmp', reference=None, interval_write_path=None)

	Re-align a specified region in a bam file using GenomeAnalysisTK

origin_bam (str) :  path to extract region from to re-align

target_bam(str) : path to write re-aligned reads to

contig (str) : contig of selected region

region_start (int) : start coordinate of region to re align (1 based)

region_end (int) :end coordiante of  selected region (1 based)

known_variants_vcf_path (str) : path to vcf containing reference variants

interval_path (str) : Use this intervals to perform realignment, when not specified intervals are generated using RealignerTargetCreator

interval_write_path (str) : when interval_path is not supplied, write the interval file here

java_cmd (str) : Command to open java

gatk_path (str) : path to GenomeAnalysisTK.jar

reference (str) : path to reference Fasta file






	
class singlecellmultiomics.bamProcessing.bamFunctions.MapabilityReader(mapability_safe_file_path, read_all=False, dont_open=True)

	Bases: singlecellmultiomics.utils.prefetch.Prefetcher


	
instance(arg_update=None)

	




	
prefetch(contig, start, end)

	




	
site_is_mapable(contig, ds, strand)

	








	
singlecellmultiomics.bamProcessing.bamFunctions.add_blacklisted_region(input_header, contig=None, start=None, end=None, source='auto_blacklisted')

	




	
singlecellmultiomics.bamProcessing.bamFunctions.add_readgroups_to_header(origin_bam_path, readgroups_in, target_bam_path=None, header_write_mode='auto')

	Add the readgroups in the set readgroups to the header of origin_bam_path.

This function first loads the header of the origin to memory.
The supplied readgroups are added to this header.
The new header is then exported to a SAM file. The SAM file is then
concatenated to the original bam file.


	Parameters:

	
	origin_bam_path (str) – path to bam file to which to add readgroups to header


	readgroups_in (set/dict) – set or dictionary which contains read groups. The dictionary should have the format { read_group_id (str)
{ ‘ID’: ID, ‘LB’:library,
‘PL’:platform,
‘SM’:sampleLib,
‘PU’:readGroup }


	target_bam_path (str) – path to write bam file including the readgrouped header to. When not supplied the output is written to the input bam file













	
singlecellmultiomics.bamProcessing.bamFunctions.bam_is_processed_by_program(alignments, program='bamtagmultiome')

	Check if bam file has been processed by the supplied program

This function checks if there is an entry available in the ‘PG’
block in header of the bam file where PN matches the program supplied.


	Parameters:

	
	alignments (pysam.AlignmentFile) – handle to bam file


	program (str) – program to look for






	Returns:

	the program was used to process the bam file



	Return type:

	program_present(bool)










	
singlecellmultiomics.bamProcessing.bamFunctions.get_blacklisted_regions_from_bam(bam_path)

	




	
singlecellmultiomics.bamProcessing.bamFunctions.get_contig_size(bam, contig)

	Extract the length of a contig from a bam file


	Parameters:

	
	bam (str or pysam.AlignmentFile) – handle to bam file or path to bam file


	contig (str) – 






	Returns:

	length (int)










	
singlecellmultiomics.bamProcessing.bamFunctions.get_contig_sizes(bam)

	Extract lengths of all contigs from a bam file


	Parameters:

	bam (str or pysam.AlignmentFile) – handle to bam file or path to bam file



	Returns:

	dict (contig:length (int) )



	Return type:

	contig_lengths










	
singlecellmultiomics.bamProcessing.bamFunctions.get_contigs(bam: str) → Generator[T_co, T_contra, V_co]

	Get all contigs listed in the bam file header


	Parameters:

	bam_path (str) – path to bam file or pysam handle



	Returns:

	contigs(str) list










	
singlecellmultiomics.bamProcessing.bamFunctions.get_contigs_with_reads(bam_path: str, with_length: bool = False) → Generator[T_co, T_contra, V_co]

	Get all contigs with reads mapped to them


	Parameters:

	
	bam_path (str) – path to bam file


	with_length (bool) – also yield the length of the contig






	Yields:

	contig(str)










	
singlecellmultiomics.bamProcessing.bamFunctions.get_index_path(bam_path: str)

	Obtain path to bam index


	Returns:

	path to the index file, None if not available



	Return type:

	path_to_index(str)










	
singlecellmultiomics.bamProcessing.bamFunctions.get_r1_counts_per_cell(bam_path, prefix_with_bam=False)

	Obtain the amount of unique read1 reads per cell


	Parameters:

	
	bam_path – str


	prefix_with_bam (bool) – add bam name as prefix of cell name






	Returns:

	{sampleA:n_molecules, sampleB:m_molecules, …}



	Return type:

	cell_obs (Counter)










	
singlecellmultiomics.bamProcessing.bamFunctions.get_random_locations(bam, n)

	Select random locations in the supplied bam file

bam(str or pysam.AlignmentFile)

n(int) : amount of locations to generate

returns: generator of (contig,position) tuples






	
singlecellmultiomics.bamProcessing.bamFunctions.get_read_group_format(bam)

	Obtain read group format


	Parameters:

	bam (str) – path to bam file



	Returns:

	read group format



	Return type:

	type (int)



	Raises:

	ValueError – when read group format cannot be determined










	
singlecellmultiomics.bamProcessing.bamFunctions.get_read_group_from_read(read, format, with_attr_dict=False)

	




	
singlecellmultiomics.bamProcessing.bamFunctions.get_read_group_to_sample_dict(bam)

	Obtain a dictionary containing {‘read_group’ : ‘sample’ , …}
:param bam_file:
:type bam_file: pysam.AlignmentFile






	
singlecellmultiomics.bamProcessing.bamFunctions.get_reference_from_pysam_alignmentFile(pysam_AlignmentFile, ignore_missing=False)

	Extract path to reference from pysam handle


	Parameters:

	
	pysam_AlignmentFile (pysam.AlignmentFile) – 


	ignore_missing (bool) – Check if the file exists, if not return None






	Returns:

	path to bam file (if exists or ignore_missing is supplied) or None



	Return type:

	path










	
singlecellmultiomics.bamProcessing.bamFunctions.get_reference_path_from_bam(bam, ignore_missing=False)

	Extract path to reference from bam file


	Parameters:

	
	bam (str) – path to bam file


	ignore_missing (bool) – Check if the file exists, if not return None






	Returns:

	path to bam file (if exists or ignore_missing is supplied) or None



	Return type:

	path










	
singlecellmultiomics.bamProcessing.bamFunctions.get_sample_to_read_group_dict(bam)

	Obtain a dictionary containing {‘sample name’ : [‘read groupA’, ‘read group B’], …}
:param bam_file:
:type bam_file: pysam.AlignmentFile






	
singlecellmultiomics.bamProcessing.bamFunctions.get_samples_from_bam(bam)

	Get a list of samples present in the bam_file


	Parameters:

	bam_file (str) – path to bam file or pysam object



	Returns:

	set containing all sample names



	Return type:

	samples (set)










	
singlecellmultiomics.bamProcessing.bamFunctions.mate_iter(alignments, **kwargs)

	




	
singlecellmultiomics.bamProcessing.bamFunctions.merge_bams(bams: list, output_path: str, threads: int = 4)

	Merge bamfiles to output_path

When a single bam file is supplied, the bam file is moved to  output_path
All input bam files are removed


	Parameters:

	
	bams – list or tuple containing paths to bam files to merge


	output_path (str) – target path






	Returns:

	output_path (str)










	
singlecellmultiomics.bamProcessing.bamFunctions.random_sample_bam(bam, n, **sample_location_args)

	Sample a bam file at random locations


	Parameters:

	
	bam (pysam.AlignmentFile) – bam to sample from


	n (int) – Amount of locations to sample


	*sample_location_args – arguments to pass to sample_location






	Returns:

	dictionary with amount of reads at the selected locations



	Return type:

	samples (dict)










	
singlecellmultiomics.bamProcessing.bamFunctions.replace_bam_header(origin_bam_path, header, target_bam_path=None, header_write_mode='auto')

	




	
singlecellmultiomics.bamProcessing.bamFunctions.sam_to_bam(sam_in, bam_out, threads=4)

	Convert sam file to sorted bam file


	Parameters:

	
	sam_in (str) – input sam file path


	bam_out (str) – output bam file path













	
singlecellmultiomics.bamProcessing.bamFunctions.sample_location(handle, contig, pos, dedup=True, qc=True)

	Obtain dictionary containing the coverage for every sample


	Parameters:

	
	handle (pysam.AlignmentFile) – File to obtain reads from


	contig (str) – contig to sample


	pos (int) – coordinate to sample (zero based)


	dedup (bool) – ignore duplicated reads


	qc (bool) – ignore qc failed reads






	Returns:

	dictionary with amount of reads at the selected locations



	Return type:

	samples (dict)










	
singlecellmultiomics.bamProcessing.bamFunctions.sort_and_index(unsorted_path, sorted_path, remove_unsorted=False, local_temp_sort=True, fast_compression=False, prefix='TMP')

	Sort and index a bam file
:param unsorted_path: path to unsorted bam file
:type unsorted_path: str
:param sorted_path: write sorted file here
:type sorted_path: str
:param remove_unsorted: remove the unsorted file
:type remove_unsorted: bool
:param local_temp_sort: create temporary files in target directory
:type local_temp_sort: bool


	Raises:

	SamtoolsError when sorting or indexing fails










	
singlecellmultiomics.bamProcessing.bamFunctions.sorted_bam_file(write_path, origin_bam=None, header=None, read_groups=None, local_temp_sort=True, input_is_sorted=False, mode='wb', fast_compression=False, temp_prefix='SCMO', **kwargs)

	Get writing handle to a sorted bam file


	Parameters:

	
	write_path (str) – write to a  bam file at this path


	origin_bam (pysam.AlignmentFile) – bam file to copy
header for or


	header (dict) – header for the bam file to write


	read_groups (set/dict) – set or dictionary which contains read groups. The dictionary should have the format { read_group_id (str)
{ ‘ID’: ID, ‘LB’:library,
‘PL’:platform,
‘SM’:sampleLib,
‘PU’:readGroup }


	local_temp_sort (bool) – create temporary files in current directory


	input_is_sorted (bool) – Assume the input is sorted, no sorting will be applied


	mode (str) – Output mode, use wbu for uncompressed writing.


	**kwargs – arguments to pass to the new pysam.AlignmentFile output handle








Example

>>> # This example assumes molecules are generated by `molecule_iterator`
>>> read_groups = set() # Store unique read groups in this set
>>> with sorted_bam_file('test_output.bam', header=input_header,read_groups=read_groups) as out:
>>>     for molecule in molecule_iterator:
>>>         molecule.write_tags()
>>>         molecule.write_pysam(out)
>>>         for fragment in molecule:
>>>             read_groups.add(fragment.get_read_group())
test_output.bam will be written, with read groups defined, sorted and indexed.





Write some pysam reads to a sorted bam file
.. rubric:: Example

>>> import pysam
>>> from singlecellmultiomics.bamProcessing import sorted_bam_file
>>> test_sam = pysam.AlignmentFile('test.sam','w',reference_names=['chr1','chr2'],reference_lengths=[1000,1000])
>>> read_A = pysam.AlignedSegment(test_sam.header)
>>> read_A.reference_name = 'chr2'
>>> read_A.reference_start = 100
>>> read_A.query_sequence = 'TTGCA'
>>> read_A.query_name= 'READ_A'
>>> read_A.cigarstring = '5M'
>>> read_A.query_qualities = [30] * len(read_A.query_sequence)
>>> read_A.set_tag('RG','HVKCCBGXB.4.MYLIBRARY_1')
>>> read_B = pysam.AlignedSegment(test_sam.header)
>>> read_B.reference_name = 'chr1'
>>> read_B.reference_start = 100
>>> read_B.query_sequence = 'ATCGGG'
>>> read_B.cigarstring = '6M'
>>> read_B.query_name= 'READ_B'
>>> read_B.query_qualities = [30] * len(read_B.query_sequence)
>>> read_B.set_tag('RG','HVKCCBGXB.4.MYLIBRARY_2')
>>> read_groups = set(( 'HVKCCBGXB.4.MYLIBRARY_2','HVKCCBGXB.4.MYLIBRARY_1'))
>>> with sorted_bam_file('out.bam', header=test_sam.header,read_groups=read_groups) as out:
>>>     out.write(read_A)
>>>     out.write(read_B)
Results in the bam file:
@HD     VN:1.6  SO:coordinate
@SQ     SN:chr1 LN:1000
@SQ     SN:chr2 LN:1000
@RG     ID:HVKCCBGXB.4.MYLIBRARY_2      SM:MYLIBRARY_2  LB:MYLIBRARY    PU:HVKCCBGXB.4.MYLIBRARY_2      PL:ILLUMINA
@RG     ID:HVKCCBGXB.4.MYLIBRARY_1      SM:MYLIBRARY_1  LB:MYLIBRARY    PU:HVKCCBGXB.4.MYLIBRARY_1      PL:ILLUMINA
READ_B  0       chr1    101     0       6M      *       0       0       ATCGGG  ??????  RG:Z:HVKCCBGXB.4.MYLIBRARY_2
READ_A  0       chr2    101     0       5M      *       0       0       TTGCA   ?????   RG:Z:HVKCCBGXB.4.MYLIBRARY_1










	
singlecellmultiomics.bamProcessing.bamFunctions.verify_and_fix_bam(bam_path)

	Check if the bam file is not truncated and indexed.
Also regenerates index when its older than the bam file
If not, apply index


	Parameters:

	bam_path (str) – path to bam file



	Raises:

	ValueError – when the file is corrupted and a fix could not be applied










	
singlecellmultiomics.bamProcessing.bamFunctions.write_program_tag(input_header, program_name, command_line, description, version)

	Write Program Tag to bam file header
:param input_header: header to write PG tag to
:type input_header: dict
:param program_name: value to write to PN tag
:type program_name: str
:param command_line: value to write to CL tag
:type command_line: str
:param version: value to write to VN tag
:type version: str
:param description: value to write to DS tag
:type description: str







singlecellmultiomics.bamProcessing.bamMappingRate module



singlecellmultiomics.bamProcessing.bamPlateVisualisation module



singlecellmultiomics.bamProcessing.bamPlotRTstats module


	
singlecellmultiomics.bamProcessing.bamPlotRTstats.nlaIII_molecule_acceptance_function(molecule)

	





singlecellmultiomics.bamProcessing.bamTabulator module



singlecellmultiomics.bamProcessing.bamToCountTable module


	
singlecellmultiomics.bamProcessing.bamToCountTable.assignReads(read, countTable, args, joinFeatures, featureTags, sampleTags, more_args=[], blacklist_dic=None)

	




	
singlecellmultiomics.bamProcessing.bamToCountTable.coordinate_to_bins(point, bin_size, sliding_increment)

	Convert a single value to a list of overlapping bins


	Parameters:

	
	point (int) – coordinate to look up


	bin_size (int) – bin size


	sliding_increment (int) – sliding window offset, this is the increment between bins






	Returns:

	list



	Return type:

	[(bin_start,bin_end), . ]










	
singlecellmultiomics.bamProcessing.bamToCountTable.coordinate_to_sliding_bin_locations(dp, bin_size, sliding_increment)

	Convert a single value to a list of overlapping bins


	Parameters:

	
	point (int) – coordinate to look up


	bin_size (int) – bin size


	sliding_increment (int) – sliding window offset, this is the increment between bins






	Returns:

	
	start (int) – the start coordinate of the first overlapping bin


	end (int) – the end of the last overlapping bin


	start_id (int) – the index of the first overlapping bin


	end_id (int) – the index of the last overlapping bin















	
singlecellmultiomics.bamProcessing.bamToCountTable.create_count_table(args, return_df=False)

	




	
singlecellmultiomics.bamProcessing.bamToCountTable.readTag(read, tag, defective='None')

	




	
singlecellmultiomics.bamProcessing.bamToCountTable.read_has_alternative_hits_to_non_alts(read)

	




	
singlecellmultiomics.bamProcessing.bamToCountTable.read_should_be_counted(read, args, blacklist_dic=None)

	Check if a read should be counted given the filter arguments


	Parameters:

	read (pysam.AlignedSegment or None) – read to check if it should be counted



	Returns:

	



	Return type:

	bool










	
singlecellmultiomics.bamProcessing.bamToCountTable.tagToHumanName(tag, TagDefinitions)

	





singlecellmultiomics.bamProcessing.bamToMethylationAndCopyNumber module


	
singlecellmultiomics.bamProcessing.bamToMethylationAndCopyNumber.obtain_approximate_reference_cut_position(site, contig, alt_spans)

	





singlecellmultiomics.bamProcessing.bamToRNACounts module



singlecellmultiomics.bamProcessing.structureTensor module



singlecellmultiomics.bamProcessing.variantStats module


	
singlecellmultiomics.bamProcessing.variantStats.obtain_variant_statistics(alignment_file_paths, cell_obs, statistics, cell_call_data, reference, chromosome, ssnv_position, gsnv_position, haplotype_scores, WINDOW_RADIUS, out, min_read_obs, read_groups, umi_hamming_distance, args)

	Obtain statistics from known gsnv-phased variant location


	Parameters:

	
	alignment_file_paths (list) – List of handles to Pysam.Alignment files from which to extract molecules


	( collections.defaultdict(lambda (statistics) – collections.defaultdict( collections.Counter) ) )


	( collections.defaultdict(lambda – collections.defaultdict( collections.Counter) ) )


	cell_call_data (collections.defaultdict(dict)) – 


	haplotype_scores (dict) – 


	reference (pysamiterators.CachedFasta) – 


	chromosome (str) – 


	ssnv_position (int) – zero based ssnv position


	gsnv_position (int) – zero based gsnv position


	WINDOW_RADIUS (int) – 


	out (pysam.AlignmentFile) – 


	min_read_obs (int) – 


	read_groups (set) – 


	umi_hamming_distance (int) – 


	args – 
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singlecellmultiomics.barcodeFileParser package


Submodules



singlecellmultiomics.barcodeFileParser.barcodeFileParser module


	
class singlecellmultiomics.barcodeFileParser.barcodeFileParser.BarcodeParser(barcodeDirectory='barcodes', hammingDistanceExpansion=0, spaceFill=False, lazyLoad=None)

	Bases: object


	
addBarcode(barcodeFileAlias, barcode, index, hammingDistance=0, originBarcode=None)

	




	
expand(hammingDistanceExpansion, alias, reportCollisions=True, spaceFill=None)

	




	
getBarcodeMapping()

	




	
getIndexCorrectedBarcodeAndHammingDistance(barcode, alias, try_lazy_load_pending=True)

	




	
getTargetCount(barcodeFileAlias)

	




	
list(showBarcodes=5)

	




	
parse_barcode_file(barcodeFile)

	




	
parse_pending_barcode_file_of_alias(alias)

	




	
path_to_barcode_alias(path)

	








	
singlecellmultiomics.barcodeFileParser.barcodeFileParser.hamming_circle(s, n, alphabet)
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singlecellmultiomics.countTableProcessing package


Submodules



singlecellmultiomics.countTableProcessing.correct_count_table_bias module


	
singlecellmultiomics.countTableProcessing.correct_count_table_bias.bin_to_sort_value(chrom)

	





singlecellmultiomics.countTableProcessing.downsampleDataFrame module


	
singlecellmultiomics.countTableProcessing.downsampleDataFrame.downsampleDataFrame(df, downsample_to, min_feature_abundance=50)

	




	
singlecellmultiomics.countTableProcessing.downsampleDataFrame.downsampleRow(args)
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singlecellmultiomics.fastaProcessing package


Submodules



singlecellmultiomics.fastaProcessing.createMapabilityIndex module



singlecellmultiomics.fastaProcessing.fastaMaskVariants module
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singlecellmultiomics.fastqProcessing package


Submodules



singlecellmultiomics.fastqProcessing.fastqHandle module


	
class singlecellmultiomics.fastqProcessing.fastqHandle.FastqHandle(path, pairedEnd=False, single_cell=False, maxHandles=500)

	Bases: object


	
close()

	




	
write(records)

	









singlecellmultiomics.fastqProcessing.fastqIterator module


	
class singlecellmultiomics.fastqProcessing.fastqIterator.FastqIterator(*args)

	Bases: object

FastqIterator, iterates over one or more fastq files.


	
__iter__()

	Exectuted upon generator initiation.






	
__next__()

	Obtain the next fastq record for all opened files.










	
class singlecellmultiomics.fastqProcessing.fastqIterator.FastqRecord(header, sequence, plus, qual)

	Bases: tuple


	
header

	Alias for field number 0






	
plus

	Alias for field number 2






	
qual

	Alias for field number 3






	
sequence

	Alias for field number 1
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singlecellmultiomics.features package


Submodules



singlecellmultiomics.features.exonGTFtoIntronGTF module


	
singlecellmultiomics.features.exonGTFtoIntronGTF.decodeKvPairs(kv)

	




	
singlecellmultiomics.features.exonGTFtoIntronGTF.exonGTF_to_intronGTF(exon_path, id)

	




	
singlecellmultiomics.features.exonGTFtoIntronGTF.generate_introns(geneToExonRanges, id, id_to_features)

	





singlecellmultiomics.features.features module


	
class singlecellmultiomics.features.features.FeatureAnnotatedObject(features, stranded, capture_locations, auto_set_intron_exon_features)

	Bases: object


	
get_hit_df()

	Obtain dataframe with hits
:returns: pd.DataFrame






	
set_intron_exon_features()

	




	
set_spliced(is_spliced)

	Set wether the transcript is spliced, False has priority over True






	
write_tags()

	








	
class singlecellmultiomics.features.features.FeatureContainer(verbose=False)

	Bases: singlecellmultiomics.utils.prefetch.Prefetcher


	
addFeature(chromosome, start, end, name, strand=None, data=None)

	




	
addVariant(chromosome, start, value=None, name='SNP', variantType='SNP', end=None)

	




	
annotateUTRs(utrs=['three_prime_utr', 'five_prime_utr'])

	flag the exons that contain a utr






	
debugMsg(msg)

	




	
findFeaturesAt

	




	
findFeaturesAtPysamAlign(pysamRead, strand=None, method=1)

	Obtain all features mapping the pysam aligned segment.
method 0: Query EVERY base
method 1: Query every subsequent block of reads (pysam aligned segment .get_blocks)






	
findFeaturesBetween(chromosome, sampleStart, sampleEnd, strand=None)

	




	
findFeaturesBetweenBRK(chromosome, lookupCoordinateStart, lookupCoordinateEnd, strand=None)

	Obtain all features between Start and end coordinate.






	
findNearestFeature

	




	
findNearestLeftFeature(chromosome, lookupCoordinate, strand=None)

	




	
findNearestRightFeature(chromosome, lookupCoordinate, strand=None)

	




	
getCentroids()

	




	
getReferenceList()

	




	
get_gene_to_location_dict(meta_key='gene_name', with_strand=False)

	generate dictionary, {gene_name: contig,start,end}


	Parameters:

	meta_key (str) – key of the meta information used to use as primary key for the returned gene_locations



	Returns:

	gene_locations(dict)










	
instance(arg_update)

	




	
loadBED(path, ignChr=False, parseBlocks=True)

	Load UCSC based table.






	
loadGTF(path, thirdOnly=None, identifierFields=['gene_id'], ignChr=False, select_feature_type=None, exon_select=None, head=None, store_all=False, contig=None, offset=-1, region_start=None, region_end=None)

	Load annotations from a GTF file.
ignChr: ignore the chr part of the Annotation chromosome






	
loadSNPSFromVcf(vcfFilePath, locations=None)

	




	
prefetch(contig, start, end)

	




	
preload_GTF(**kwargs)

	




	
sort()

	Build coordinate sorted datastructure to perform fast lookups.










	
singlecellmultiomics.features.features.get_gene_id_to_gene_name_conversion_table(annotation_path_exons, featureTypes=['gene_name'])

	
	Create a dictionary converting a gene id to other gene features,

	such as gene_name/gene_biotype etc.






	Parameters:

	
	annotation_path_exons (str) – path to GTF file (can be gzipped)


	featureTypes (list) – list of features to convert to, for example [‘gene_name’,’gene_biotype’]






	Returns:

	{ gene_id : ‘firstFeature_secondFeature’}



	Return type:

	conversion_dict(dict)










	
singlecellmultiomics.features.features.massIdConvert(baseIds, pathToIdMapping='/media/sf_data/references/human/HUMAN_9606_idmapping_selected.tab.gz', targetCol=1)

	Convert GENE identifiers into another format.
Get a conversion table from ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/knowledgebase/idmapping/by_organism/
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singlecellmultiomics.fragment package


Submodules



singlecellmultiomics.fragment.chic module


	
class singlecellmultiomics.fragment.chic.CHICFragment(reads, R1_primer_length=4, R2_primer_length=6, assignment_radius=0, umi_hamming_distance=1, invert_strand=False, no_umi_cigar_processing=False, **kwargs)

	Bases: singlecellmultiomics.fragment.fragment.Fragment


	
get_site_location()

	




	
identify_site()

	




	
is_valid()

	




	
set_site(site_chrom, site_pos, site_strand=None, is_trimmed=False)

	









singlecellmultiomics.fragment.fragment module


	
class singlecellmultiomics.fragment.fragment.FeatureCountsFullLengthFragment(reads, R1_primer_length=4, R2_primer_length=6, assignment_radius=10000, umi_hamming_distance=1, invert_strand=False, **kwargs)

	Bases: singlecellmultiomics.fragment.fragment.FeatureCountsSingleEndFragment

Class for fragments annotated with featureCounts, with multiple reads covering a gene

Extracts annotated gene from the XT tag.
Deduplicates using XT tag and UMI
Reads without XT tag are flagged as invalid






	
class singlecellmultiomics.fragment.fragment.FeatureCountsSingleEndFragment(reads, R1_primer_length=4, R2_primer_length=6, assignment_radius=100000, umi_hamming_distance=1, invert_strand=False, **kwargs)

	Bases: singlecellmultiomics.fragment.fragment.Fragment

Class for fragments annotated with featureCounts

Extracts annotated gene from the XT tag.
Deduplicates using XT tag and UMI
Reads without XT tag are flagged as invalid


	
identify_gene()

	




	
is_valid()

	








	
class singlecellmultiomics.fragment.fragment.Fragment(reads, assignment_radius: int = 0, umi_hamming_distance: int = 1, R1_primer_length: int = 0, R2_primer_length: int = 6, tag_definitions: list = None, max_fragment_size: int = None, mapping_dir=(False, True), max_NUC_stretch: int = None, read_group_format: int = 0, library_name: str = None, single_end: bool = False)

	Bases: object

This class holds 1 or more reads which are derived from the same cluster

Example

Generate a Fragment with a single associated read:

>>> from singlecellmultiomics.molecule import Molecule
>>> from singlecellmultiomics.fragment import Fragment
>>> import pysam
>>> read = pysam.AlignedSegment()
>>> read.reference_start = 30
>>> read.query_name = 'R1'
>>> read.mapping_quality = 30
>>> read.set_tag('SM','CELL_1') # The sample to which the sample belongs is extracted from the SM tag
>>> read.set_tag('RX','CAT') # The UMI is extracted from the RX tag
>>> read.query_sequence = "CATGTATCCGGGCTTAA"
>>> read.query_qualities = [30] * len(read.query_sequence)
>>> read.cigarstring = f'{len(read.query_sequence)}M'
>>> Fragment([read])
Fragment:
    sample:CELL_1
    umi:CAT
    span:None 30-47
    strand:+
    has R1: yes
    has R2: no
    randomer trimmed: no






Warning

Make sure the RX and SM tags of the read are set! If these are encoded
in the read name, use singlecellmultiomics.universalBamTagger.customreads
for conversion.
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singlecellmultiomics.libraryDetection package


Submodules



singlecellmultiomics.libraryDetection.archivestats module



singlecellmultiomics.libraryDetection.sequencingLibraryListing module


	
class singlecellmultiomics.libraryDetection.sequencingLibraryListing.SequencingLibraryLister(verbose=True)

	Bases: object


	
detect(filesToList, replace=None, slib=None, merge=None, se=False, ignore=False, args=None)

	




	
libraryReplace(library, replace)

	








	
singlecellmultiomics.libraryDetection.sequencingLibraryListing.formatColor(string)
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singlecellmultiomics.libraryProcessing package


Submodules



singlecellmultiomics.libraryProcessing.libraryStatistics module


	
singlecellmultiomics.libraryProcessing.libraryStatistics.select_bam_file(lookup)

	




	
singlecellmultiomics.libraryProcessing.libraryStatistics.select_fastq_file(lookup)
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singlecellmultiomics.modularDemultiplexer.demultiplexModules package


Submodules



singlecellmultiomics.modularDemultiplexer.demultiplexModules.BULK_ILLUMINA module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.BULK_ILLUMINA.IlluminaBaseDemultiplexer(indexFileParser, indexFileAlias='illumina_merged_ThruPlex48S_RP', **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.DemultiplexingStrategy


	
demultiplex(records, library=None, reason=None, **kwargs)

	









singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq1 module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq1.CELSeq1_c8_u4(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod







singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2 module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2.CELSeq2_c8_u6(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2.CELSeq2_c8_u6_NH(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2.CELSeq2_c8_u6_swapped_reads(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2.CELSeq2_c8_u8(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2.CELSeq2_c8_u8_NNLAIII(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod







singlecellmultiomics.modularDemultiplexer.demultiplexModules.Hexamer module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.Hexamer.HexamerBaseDemultiplexer(indexFileParser, illuminaIndicesAlias='illumina_merged_iPCR_RP', **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.DemultiplexingStrategy


	
demultiplex(records, library=None, **kwargs)

	









singlecellmultiomics.modularDemultiplexer.demultiplexModules.MSPJI module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.MSPJI.MSPJI_c8_u3(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod







singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII.NLAIII_384w_c8_u3(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII.NLAIII_384w_c8_u3_SINGLE_END(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII.NLAIII_96w_c8_u3(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII.NLAIII_96w_c8_u3_SINGLE_END(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	









singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite.Base_RestrictionBisulfiteDemuxMethod(umiRead=0, umiStart=0, umiLength=8, barcodeRead=0, barcodeStart=8, barcodeLength=8, enzymeRead=0, enzymeStart=16, enzymeLength=3, ispcrRead=0, ispcrStart=19, ispcrLength=15, ispcrSeq='CAGTGGTATCAGAGT', barcodeFileParser=None, barcodeFileAlias=None, indexFileParser=None, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite.Nla_384w_u8_c8_ad3_is15(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite.Base_RestrictionBisulfiteDemuxMethod







singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC.SCCHIC_384w_c8_u3(barcodeFileParser, random_primer_read=1, random_primer_length=6, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC.SCCHIC_384w_c8_u3_cs2(barcodeFileParser=None, indexFileParser=None, indexFileAlias='illumina_merged_ThruPlex48S_RP', **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.IlluminaBaseDemultiplexer


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC.SCCHIC_384w_c8_u3_direct_ligation(barcodeFileParser, random_primer_read=None, random_primer_length=None, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC.SCCHIC_384w_c8_u3_direct_ligation_SINGLE_END(barcodeFileParser, random_primer_read=None, random_primer_length=None, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC.SCCHIC_384w_c8_u3_pdt(barcodeFileParser=None, indexFileParser=None, indexFileAlias='illumina_merged_ThruPlex48S_RP', **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.IlluminaBaseDemultiplexer


	
demultiplex(records, **kwargs)

	









singlecellmultiomics.modularDemultiplexer.demultiplexModules.scartrace module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scartrace.ScartraceR1(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod






	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scartrace.ScartraceR2(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)

	








	
class singlecellmultiomics.modularDemultiplexer.demultiplexModules.scartrace.ScartraceR2RP4(barcodeFileParser, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod


	
demultiplex(records, **kwargs)
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singlecellmultiomics.modularDemultiplexer package


Subpackages



	singlecellmultiomics.modularDemultiplexer.demultiplexModules package
	Submodules

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.BULK_ILLUMINA module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq1 module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.CELSeq2 module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.Hexamer module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.MSPJI module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.NLAIII module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.restrictionbisulfite module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.scCHIC module

	singlecellmultiomics.modularDemultiplexer.demultiplexModules.scartrace module

	Module contents











Submodules



singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods module


	
class singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.DemultiplexingStrategy

	Bases: object


	
demultiplex(records, **kwargs)

	




	
getParserSummary()

	








	
class singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.IlluminaBaseDemultiplexer(indexFileParser, indexFileAlias='illumina_merged_ThruPlex48S_RP', **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.DemultiplexingStrategy


	
demultiplex(records, inherited=False, library=None, reason=None, **kwargs)

	








	
exception singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.NonMultiplexable

	Bases: Exception






	
class singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.TaggedRecord(tagDefinitions, rawRecord=False, library=None, reason=None, **kwargs)

	Bases: object


	
addTagByTag(tagName, value, isPhred=None, decodePhred=False, cast_type=<class 'str'>, make_safe=True)

	




	
asFastq(sequence=None, dirAtt=None, baseQualities=None, format='illumina')

	




	
asIlluminaHeader()

	




	
fromRawFastq(fastqRecord, indexFileParser=None, indexFileAlias=None)

	




	
fromTaggedBamRecord(pysamRecord)

	




	
fromTaggedFastq(fastqRecord)

	




	
has_tag(tag)

	




	
parse_3dec_header(fastqRecord, indexFileParser, indexFileAlias)

	




	
parse_illumina_header(fastqRecord, indexFileParser, indexFileAlias)

	




	
parse_scmo_header(fastqRecord, indexFileParser, indexFileAlias)

	




	
tagPysamRead(read)

	








	
class singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.UmiBarcodeDemuxMethod(umiRead=0, umiStart=0, umiLength=6, barcodeRead=0, barcodeStart=6, barcodeLength=8, barcodeFileParser=None, barcodeFileAlias=None, indexFileParser=None, indexFileAlias='illumina_merged_ThruPlex48S_RP', random_primer_read=None, random_primer_length=6, random_primer_end=False, **kwargs)

	Bases: singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.IlluminaBaseDemultiplexer


	
demultiplex(records, **kwargs)

	








	
singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.fastqHeaderSafeQualitiesToPhred(phred, method=3)

	




	
singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.fqSafe(string) → str

	Convert input string into a representation which can be stored in a fastq header


	Input:

	string(str) : string to clean






	Returns:

	cleaned(str)










	
singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.metaFromRead(read, tag)

	




	
singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.phredToFastqHeaderSafeQualities(asciiEncodedPhredScores, method=3)

	Convert ASCII encoded pred string to fastq safe string.
numeric encoded string (method 0),
or 65 shifted (method 1) which is safe to use in the fastq header






	
singlecellmultiomics.modularDemultiplexer.baseDemultiplexMethods.reverseComplement(seq)

	





singlecellmultiomics.modularDemultiplexer.demultiplexedFastqConversion module



singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader module


	
class singlecellmultiomics.modularDemultiplexer.demultiplexingStrategyLoader.DemultiplexingStrategyLoader(barcodeParser, moduleSearchDir='demultiplexModules', indexParser=None, ignoreMethods=None, only_detect_methods=None, indexFileAlias=None)

	Bases: object


	
demultiplex(fastqfiles, maxReadPairs=None, strategies=None, library=None, targetFile=None, rejectHandle=None, log_handle=None, probe=None)

	




	
detectLibYields(libraries, strategies=None, testReads=100000, maxAutoDetectMethods=1, minAutoDetectPct=5, verbose=False)

	




	
getAutodetectStrategies()

	




	
getDemultiplexingSelectedStrategies()

	




	
getSelectedStrategiesFromStringList(strList, verbose=True)

	




	
list()

	




	
selectedStrategiesBasedOnYield(processedReadPairs, strategyYields, maxAutoDetectMethods=1, minAutoDetectPct=0.05)

	




	
strategyYieldsToFormattedReport(processedReadPairs, strategyYields, selectedStrategies=None, maxAutoDetectMethods=1, minAutoDetectPct=5)

	









singlecellmultiomics.modularDemultiplexer.demux module



Module contents
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singlecellmultiomics.molecule package


Submodules



singlecellmultiomics.molecule.chic module


	
class singlecellmultiomics.molecule.chic.AnnotatedCHICMolecule(fragment, features, **kwargs)

	Bases: singlecellmultiomics.molecule.chic.CHICMolecule, singlecellmultiomics.molecule.featureannotatedmolecule.FeatureAnnotatedMolecule

Chic Molecule which is annotated with features (genes/exons/introns, .. )


	Parameters:

	
	fragments (singlecellmultiomics.fragment.Fragment) – Fragments to associate to the molecule


	features (singlecellmultiomics.features.FeatureContainer) – container to use to obtain features from


	**kwargs – extra args









	
write_tags()

	Write BAM tags to all reads associated to this molecule


	This function sets the following tags:

	
	mI : most common umi


	DA : allele


	af : amount of associated fragments


	rt : rt_reaction_index


	rd : rt_duplicate_index


	TR : Total RT reactions


	ap : phasing information (if allele_resolver is set)


	TF : total fragments


	ms : size of the molecule (largest fragment)

















	
class singlecellmultiomics.molecule.chic.CHICMolecule(fragment, **kwargs)

	Bases: singlecellmultiomics.molecule.molecule.Molecule

CHIC Molecule class


	Parameters:

	
	fragments (singlecellmultiomics.fragment.Fragment) – Fragments to associate to the molecule


	**kwargs – extra args









	
get_cut_site()

	For restriction based protocol data, obtain genomic location of cut site


	Returns:

	None if site is not available

chromosome (str)
position (int)
strand (bool)












	
get_fragment_span_sequence(reference=None)

	Obtain the sequence between the start and end of the molecule


	Parameters:

	reference (pysam.FastaFile) – reference  to use.
If not specified self.reference is used



	Returns:

	sequence (str)










	
is_valid(set_rejection_reasons=False)

	Check if the molecule is valid
All of the following requirements should be met:
- no multimapping
- no low mapping mapping_quality (Change molecule.min_max_mapping_quality to set the threshold)
- molecule is associated with at least one valid fragment


	Parameters:

	
	set_rejection_reasons (bool) – When set to True, all reads get a


	reason (rejection) – 






	Returns:

	True when all requirements are met, False otherwise



	Return type:

	is_valid (bool)










	
update_ligation_motif()

	Extract lh tag from associated reads and set most common one to the RZ tag






	
write_tags()

	Write BAM tags to all reads associated to this molecule


	This function sets the following tags:

	
	mI : most common umi


	DA : allele


	af : amount of associated fragments


	rt : rt_reaction_index


	rd : rt_duplicate_index


	TR : Total RT reactions


	ap : phasing information (if allele_resolver is set)


	TF : total fragments


	ms : size of the molecule (largest fragment)

















	
class singlecellmultiomics.molecule.chic.CHICNLAMolecule(fragment, reference, **kwargs)

	Bases: singlecellmultiomics.molecule.molecule.Molecule

CHIC NLA Molecule class


	Parameters:

	
	fragments (singlecellmultiomics.fragment.Fragment) – Fragments to associate to the molecule


	**kwargs – extra args









	
get_upstream_site(scan_extra_bp=3)

	




	
write_tags()

	Write BAM tags to all reads associated to this molecule


	This function sets the following tags:

	
	mI : most common umi


	DA : allele


	af : amount of associated fragments


	rt : rt_reaction_index


	rd : rt_duplicate_index


	TR : Total RT reactions


	ap : phasing information (if allele_resolver is set)


	TF : total fragments


	ms : size of the molecule (largest fragment)


















singlecellmultiomics.molecule.consensus module


	
singlecellmultiomics.molecule.consensus.base_calling_matrix_to_df(x, ref_info=None, NUC_RADIUS=1, USE_RT=True)

	Convert numpy base calling feature matrix to pandas dataframe with annotated columns


	Parameters:

	
	x (np.array) – feature matrix


	ref_info (list) – reference position annotations (will be used as index)


	NUC_RADIUS (int) – generate kmer features target nucleotide


	USE_RT (bool) – use RT reaction features






	Returns:

	df (pd.DataFrame)










	
singlecellmultiomics.molecule.consensus.calculate_consensus(molecule, consensus_model, molecular_identifier, out, **model_kwargs)

	Create consensus read for molecule


	Parameters:

	
	molecule (singlecellmultiomics.molecule.Molecule) – 


	consensus_model – 


	molecular_identifier (str) – identier for this molecule, will be suffixed to the reference_id


	out (pysam.AlingmentFile) – target bam file


	**model_kwargs – arguments passed to the consensus model













	
singlecellmultiomics.molecule.consensus.get_consensus_training_data(molecule_iterator, mask_variants=None, n_train=100000, skip_already_covered_bases=True, **feature_matrix_args)

	Create a tensor/matrix containing alignment and base calling information, which can be used for consensus calling.
This function also creates a vector containing the corresponding reference bases, which can be used for training a consensus model.


	Parameters:

	
	molecule_iterator – generator which generates molecules from which base calling feature matrices are extracted


	mask_variants (pysam.VariantFile) – variant locations which should be excluded from the matrix


	n_train (int) – amount of rows in the matrix


	skip_already_covered_bases (bool) – when True every reference position is at most a single row in the output matrix, this prevents overfitting


	**feature_matrix_args – Arguments to pass to the feature matrix function of the molecules.













	
singlecellmultiomics.molecule.consensus.train_consensus_model(molecule_iterator, mask_variants=None, classifier=None, n_train=100000, skip_already_covered_bases=True, **feature_matrix_args)

	





singlecellmultiomics.molecule.featureannotatedmolecule module


	
class singlecellmultiomics.molecule.featureannotatedmolecule.FeatureAnnotatedMolecule(fragment, features, stranded=None, auto_set_intron_exon_features=False, capture_locations=False, **kwargs)

	Bases: singlecellmultiomics.molecule.molecule.Molecule

Molecule which is annotated with features (genes/exons/introns, .. )


	
annotate(method=0)

	
	Parameters:

	method (int) – 0, obtain blocks and then obtain features. 1, try to obtain features for every aligned base










	
get_hit_df()

	Obtain dataframe with hits
:returns: pd.DataFrame






	
set_intron_exon_features()

	




	
set_spliced(is_spliced)

	Set wether the transcript is spliced, False has priority over True






	
write_tags()

	Write BAM tags to all reads associated to this molecule


	This function sets the following tags:

	
	mI : most common umi


	DA : allele


	af : amount of associated fragments


	rt : rt_reaction_index


	rd : rt_duplicate_index


	TR : Total RT reactions


	ap : phasing information (if allele_resolver is set)


	TF : total fragments


	ms : size of the molecule (largest fragment)













	
write_tags_to_psuedoreads(reads, call_super=True)

	Write molecule information to the supplied reads as BAM tags










	
class singlecellmultiomics.molecule.featureannotatedmolecule.TranscriptMolecule(fragment, **kwargs)

	Bases: singlecellmultiomics.molecule.molecule.Molecule


	
write_tags()

	Write BAM tags to all reads associated to this molecule


	This function sets the following tags:

	
	mI : most common umi


	DA : allele


	af : amount of associated fragments


	rt : rt_reaction_index


	rd : rt_duplicate_index


	TR : Total RT reactions


	ap : phasing information (if allele_resolver is set)


	TF : total fragments


	ms : size of the molecule (largest fragment)


















singlecellmultiomics.molecule.filter module


	
singlecellmultiomics.molecule.filter.molecule_iterator_filter(molecule_iterator, min_fragments=None, max_fragments=None, min_mapping_qual=None, max_mapping_qual=None, min_ivt_duplicates=None, max_ivt_duplicates=None, both_pairs_mapped=None, min_span=None, max_span=None)

	Filter iterable with molecules

molecule_iterator (iterable) : molecules to filter from
min_fragments (int) : minimum amount of fragments associated to molecule
max_fragments (int) : maximum amount of fragments associated to molecule
min_mapping_qual(int) : minimum maximum mapping quality for a single associated fragment
max_mapping_qual(int) : maximum maximum mapping quality for a single associated fragment
min_ivt_duplicates(int) : minimum amount of in vitro transcription copies
max_ivt_duplicates(int) : maximum amount of in vitro transcription copies
both_pairs_mapped(bool) : molecule should have at least one fragment with both pairs mapped
min_span(int) : minimum amount of bases aligned with reference
max_span : maximum amount of bases aligned with reference







singlecellmultiomics.molecule.fourthiouridine module


	
class singlecellmultiomics.molecule.fourthiouridine.FourThiouridine(fragments=None, classifier=None, **kwargs)

	Bases: singlecellmultiomics.molecule.molecule.Molecule


	
is_valid(set_rejection_reasons=False)

	Check if the molecule is valid
All of the following requirements should be met:
- no multimapping
- no low mapping mapping_quality (Change molecule.min_max_mapping_quality to set the threshold)
- molecule is associated with at least one valid fragment


	Parameters:

	
	set_rejection_reasons (bool) – When set to True, all reads get a


	reason (rejection) – 






	Returns:

	True when all requirements are met, False otherwise



	Return type:

	is_valid (bool)










	
obtain_conversions(classifier=None)

	This methods obtains the amount of converted bases and stores them to self.converted_bases and the 4U tag
:param classifier: classifier used for consensus determination


	Returns:

	None















singlecellmultiomics.molecule.iterator module


	
class singlecellmultiomics.molecule.iterator.MoleculeIterator(alignments, molecule_class=<class 'singlecellmultiomics.molecule.molecule.Molecule'>, fragment_class=<class 'singlecellmultiomics.fragment.fragment.Fragment'>, check_eject_every=10000, molecule_class_args={}, fragment_class_args={}, perform_qflag=True, pooling_method=1, yield_invalid=False, yield_overflow=True, query_name_flagger=None, ignore_collisions=True, every_fragment_as_molecule=False, yield_secondary=False, yield_supplementary=False, max_buffer_size=None, iterator_class=<class 'pysamiterators.iterators.iterators.MatePairIterator'>, skip_contigs=None, progress_callback_function=None, min_mapping_qual=None, perform_allele_clustering=False, **pysamArgs)

	Bases: object

Iterate over molecules in pysam.AlignmentFile or reads from a generator or list

Example

>>> !wget https://github.com/BuysDB/SingleCellMultiOmics/blob/master/data/mini_nla_test.bam?raw=true -O mini_nla_test.bam
>>> !wget https://github.com/BuysDB/SingleCellMultiOmics/blob/master/data/mini_nla_test.bam.bai?raw=true -O mini_nla_test.bam.bai
>>> import pysam
>>> from singlecellmultiomics.molecule import NlaIIIMolecule, MoleculeIterator
>>> from singlecellmultiomics.fragment import NlaIIIFragment
>>> import pysamiterators
>>> alignments = pysam.AlignmentFile('mini_nla_test.bam')
>>> for molecule in MoleculeIterator(
>>>             alignments=alignments,
>>>             molecule_class=singlecellmultiomics.molecule.NlaIIIMolecule,
>>>             fragment_class=singlecellmultiomics.fragment.NlaIIIFragment,
>>>         ):
>>>     break
>>> molecule
NlaIIIMolecule
with 1 assinged fragments
Allele :No allele assigned
    Fragment:
    sample:APKS1P25-NLAP2L2_57
    umi:CCG
    span:chr1 164834728-164834868
    strand:+
    has R1: yes
    has R2: no
    randomer trimmed: no
    DS:164834865
RS:0
RZ:CAT
Restriction site:('chr1', 164834865)





It is also possible to supply and iterator instead of a SAM/BAM file handle
.. rubric:: Example

>>> from singlecellmultiomics.molecule import MoleculeIterator
>>> from singlecellmultiomics.fragment import Fragment
>>> import pysam
>>> # Create SAM file to write some example reads to:
>>> test_sam = pysam.AlignmentFile('test.sam','w',reference_names=['chr1','chr2'],reference_lengths=[1000,1000])
>>> read_A = pysam.AlignedSegment(test_sam.header)
>>> read_A.set_tag('SM','CELL_1')
>>> read_A.set_tag('RX','CAT')
>>> read_A.reference_name = 'chr1'
>>> read_A.reference_start = 100
>>> read_A.query_sequence = 'ATCGGG'
>>> read_A.cigarstring = '6M'
>>> read_A.mapping_quality = 60
>>> # Create a second read which is a duplicate of the previous
>>> read_B = pysam.AlignedSegment(test_sam.header)
>>> read_B.set_tag('SM','CELL_1')
>>> read_B.set_tag('RX','CAT')
>>> read_B.reference_name = 'chr1'
>>> read_B.reference_start = 100
>>> read_B.query_sequence = 'ATCGG'
>>> read_B.cigarstring = '5M'
>>> read_B.mapping_quality = 60
>>> # Create a thids read which is belonging to another cell
>>> read_C = pysam.AlignedSegment(test_sam.header)
>>> read_C.set_tag('SM','CELL_2')
>>> read_C.set_tag('RX','CAT')
>>> read_C.reference_name = 'chr1'
>>> read_C.reference_start = 100
>>> read_C.query_sequence = 'ATCGG'
>>> read_C.cigarstring = '5M'
>>> read_C.mapping_quality = 60
>>> # Set up an iterable containing the reads:
>>> reads = [  read_A,read_B,read_C ]
>>> molecules = []
>>> for molecule in MoleculeIterator( reads ):
>>>     print(molecule)
Molecule
    with 2 assinged fragments
    Allele :No allele assigned
        Fragment:
        sample:CELL_1
        umi:CAT
        span:chr1 100-106
        strand:+
        has R1: yes
        has R2: no
        randomer trimmed: no
    Fragment:
        sample:CELL_1
        umi:CAT
        span:chr1 100-105
        strand:+
        has R1: yes
        has R2: no
        randomer trimmed: no
Molecule
        with 1 assinged fragments
        Allele :No allele assigned
            Fragment:
            sample:CELL_2
            umi:CAT
            span:chr1 100-105
            strand:+
            has R1: yes
            has R2: no
            randomer trimmed: no





In the next example the molecules overlapping with a single location on chromosome ‘1’ position 420000 are extracted
Don’t forget to supply check_eject_every = None, this allows non-sorted data to be passed to the MoleculeIterator.

Example

>>> from singlecellmultiomics.bamProcessing import mate_pileup
>>> from singlecellmultiomics.molecule import MoleculeIterator
>>> with pysam.AlignmentFile('example.bam') as alignments:
>>>     for molecule in MoleculeIterator(
>>>         mate_pileup(alignments, contig='1', position=420000, check_eject_every=None)
>>>     ):
>>>         pass






Warning

Make sure the reads being supplied to the MoleculeIterator sorted by genomic coordinate! If the reads are not sorted set check_eject_every=None


  
    

    singlecellmultiomics.pyutils package
    

    
 
  

    
      
          
            
  
singlecellmultiomics.pyutils package


Submodules



singlecellmultiomics.pyutils.handlelimiter module


	
class singlecellmultiomics.pyutils.handlelimiter.HandleLimiter(maxHandles=32, pruneEvery=10000, compressionLevel=1)

	Bases: object


	
close()

	




	
prune()

	




	
write(path, string, method=None, forceAppend=False)

	









singlecellmultiomics.pyutils.pyutils module


	
singlecellmultiomics.pyutils.pyutils.meanOfCounter(counter)

	




	
singlecellmultiomics.pyutils.pyutils.sorted_slice(a, l, r)

	




	
singlecellmultiomics.pyutils.pyutils.varianceOfCounter(counter)

	




	
singlecellmultiomics.pyutils.pyutils.wccount(filename)

	




	
singlecellmultiomics.pyutils.pyutils.wccountgz(filename)
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singlecellmultiomics.statistic package


Submodules



singlecellmultiomics.statistic.allele module


	
class singlecellmultiomics.statistic.allele.AlleleHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None















singlecellmultiomics.statistic.cellreadcount module


	
class singlecellmultiomics.statistic.cellreadcount.CellReadCount(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None










	
to_csv(path)

	








	
singlecellmultiomics.statistic.cellreadcount.readIsDuplicate(read)

	





singlecellmultiomics.statistic.conversions module


	
class singlecellmultiomics.statistic.conversions.ConversionMatrix(args, process_reads=200000)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
get_df()

	




	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None










	
to_csv(path)

	









singlecellmultiomics.statistic.datatype module


	
class singlecellmultiomics.statistic.datatype.DataTypeHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None















singlecellmultiomics.statistic.fragmentsize module


	
class singlecellmultiomics.statistic.fragmentsize.FragmentSizeHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None














	
singlecellmultiomics.statistic.fragmentsize.readIsDuplicate(read)

	





singlecellmultiomics.statistic.mappingquality module


	
class singlecellmultiomics.statistic.mappingquality.MappingQualityHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
get_df()

	




	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None










	
to_csv(path)

	









singlecellmultiomics.statistic.methylation module


	
class singlecellmultiomics.statistic.methylation.MethylationContextHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
get_df()

	




	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None










	
to_csv(path)

	









singlecellmultiomics.statistic.oversequencing module


	
class singlecellmultiomics.statistic.oversequencing.OversequencingHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None















singlecellmultiomics.statistic.plate module


	
class singlecellmultiomics.statistic.plate.PlateStatistic(args)

	Bases: object


	
cell_counts_to_dataframe(cell_counts, mux, name='raw_reads')

	




	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	




	
to_csv(path)

	








	
singlecellmultiomics.statistic.plate.human_readable(value, targetDigits=2, fp=0)

	





singlecellmultiomics.statistic.readcount module


	
class singlecellmultiomics.statistic.readcount.ReadCount(args)

	Bases: singlecellmultiomics.statistic.statistic.Statistic


	
get_df()

	




	
mappability()

	




	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None










	
setRawDemuxCount(readCount, paired=True)

	




	
setRawReadCount(readCount, paired=True)

	




	
to_csv(path)

	









singlecellmultiomics.statistic.rejectionreasons module


	
class singlecellmultiomics.statistic.rejectionreasons.RejectionReasonHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None















singlecellmultiomics.statistic.scchicligation module


	
class singlecellmultiomics.statistic.scchicligation.ScCHICLigation(args)

	Bases: object


	
plot(target_path, title=None)

	




	
processRead(R1, R2)

	




	
to_csv(path)

	









singlecellmultiomics.statistic.statistic module


	
class singlecellmultiomics.statistic.statistic.Statistic(args)

	Bases: object

Statistic object, initialised with arguments


	Parameters:

	args (argparse object) – 






	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None














	
class singlecellmultiomics.statistic.statistic.StatisticHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.Statistic


	
to_csv(path)

	









singlecellmultiomics.statistic.tag module


	
class singlecellmultiomics.statistic.tag.TagHistogram(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
plot(target_path, title=None)

	




	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None















singlecellmultiomics.statistic.trimming module


	
class singlecellmultiomics.statistic.trimming.TrimmingStats(args)

	Bases: singlecellmultiomics.statistic.statistic.StatisticHistogram


	
processRead(R1, R2=None)

	Update the statistic with information from READ


	Parameters:

	read (PySAM Aligned segment) – 



	Returns:

	



	Return type:

	None
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singlecellmultiomics.tags package


Submodules



singlecellmultiomics.tags.tags module


	
class singlecellmultiomics.tags.tags.SamTag(tag, humanName, isPhred=False, doNotWrite=False)

	Bases: object







singlecellmultiomics.tags.write_tags_md module



Module contents
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singlecellmultiomics.tagtools package


Submodules



singlecellmultiomics.tagtools.tagtools module


	
class singlecellmultiomics.tagtools.tagtools.ReadCycleIterator(read, matches_only=False, with_seq=False, emitFloats=False, reference=None)

	Bases: object






	
singlecellmultiomics.tagtools.tagtools.complement = {65: 84, 67: 71, 71: 67, 78: 78, 84: 65}

	This module contains functions which use data encoded in bam or fastq tags






	
singlecellmultiomics.tagtools.tagtools.getCoverageAllPositions(l)

	




	
singlecellmultiomics.tagtools.tagtools.getCycleOffset(read)

	




	
singlecellmultiomics.tagtools.tagtools.getListAllPositions(l)

	




	
singlecellmultiomics.tagtools.tagtools.getMateDictSpanningCoordinates(md)

	




	
singlecellmultiomics.tagtools.tagtools.getPairGenomicLocations(R1, R2, R1PrimerLength=4, R2PrimerLength=6)

	




	
singlecellmultiomics.tagtools.tagtools.getRandomPrimerHash(R2, onStart=True, primerLength=6)

	




	
singlecellmultiomics.tagtools.tagtools.getReadTotalCycles(read, cycleOffset=None)

	




	
singlecellmultiomics.tagtools.tagtools.getSources(readIter)

	




	
singlecellmultiomics.tagtools.tagtools.getUniqueRandomPrimers(readIter, primerLength=6)

	





Module contents
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singlecellmultiomics.universalBamTagger package


Submodules



singlecellmultiomics.universalBamTagger.4SUtagger module


	
singlecellmultiomics.universalBamTagger.4SUtagger.substitution_plot_stranded(pattern_counts: dict, figsize: tuple = (12, 4), conversion_colors: tuple = ('b', 'k', 'r', 'grey', 'g', 'pink', 'b', 'k', 'r', 'k', 'w', 'g'), ylabel: str = '# conversions per molecule', add_main_group_labels: bool = True, ax=None, fig=None, **plot_args)

	Create 3bp substitution plot


	Parameters:

	
	pattern_counts (OrderedDict) – Dictionary containing the substitutions to plot.
Use variants.vcf_to_variant_contexts to create it.
Format:
```OrderedDict([((‘ACA’, ‘A’), 0),


((‘ACC’, ‘A’), 1),
((‘ACG’, ‘A’), 0),
…
((‘TTG’, ‘G’), 0),
((‘TTT’, ‘G’), 0)])```







	figsize (tuple) – size of the figure to create


	conversion_colors (tuple) – colors to use for the conversion groups


	ylabel (str) – y axis label


	add_main_group_labels (bool) – Add conversion group labels to top of plot

**plot_args : Additional argument to pass to .plot()











	Returns

	fig : handle to the figure
ax : handle to the axis





Example

>>> from singlecellmultiomics.variants import vcf_to_variant_contexts, substitution_plot
>>> import matplotlib.pyplot as plt
>>> pobs = vcf_to_variant_contexts('variants.vcf.gz', 'reference.fasta')
>>> for sample, conversions in pobs.items():
>>>     fig, ax = substitution_plot(conversions)
>>>     ax.set_title(sample)
>>>     plt.show()











singlecellmultiomics.universalBamTagger.bamtagmultiome module


	
singlecellmultiomics.universalBamTagger.bamtagmultiome.run_multiome_tagging(args)

	Run multiome tagging adds molecule information


	Parameters:

	
	bamin (str) – bam file to process, sam files can also be supplied but will be converted


	o (str) – path to output bam file


	method (str) – Protocol to tag, select from:nla, qflag, chic, nla_transcriptome, vasa, cs, nla_taps ,chic_taps, nla_no_overhang, scartrace


	qflagger (str) – Query flagging algorithm to use, this algorithm extracts UMI and sample information from your reads. When no query flagging algorithm is specified, the singlecellmultiomics.universalBamTagger.universalBamTagger.QueryNameFlagger is used


	method – Method name, what kind of molecules need to be extracted. Select from:
nla (Data with digested by Nla III enzyme)
qflag (Only add basic tags like sampple and UMI, no molecule assignment)
chic (Data digested using mnase fusion)
nla_transcriptome (Data with transcriptome and genome digested by Nla III )
vasa (VASA transcriptomic data)
cs (CELseq data, 1 and 2)
cs_feature_counts (Single end, deduplicate using a bam file tagged using featurecounts, deduplicates a umi per gene)
fl_feature_counts (deduplicate using a bam file tagged using featurecounts, deduplicates based on fragment position)
nla_taps (Data with digested by Nla III enzyme and methylation converted by TAPS)
chic_taps (Data with digested by mnase enzyme and methylation converted by TAPS), chic_taps_transcriptome (Same as chic_taps, but includes annotations)
chic_nla
scartrace  (lineage tracing protocol)


	custom_flags (str) – Arguments passed to the query name flagger, comma separated “MI,RX,bi,SM”


	ref (str) – Path to reference fasta file, autodected from bam header when not supplied


	umi_hamming_distance (int) – Max hamming distance on UMI’s


	head (int) – Amount of molecules to process


	contig (str) – only process this contig


	region_start (int) – Zero based start coordinate of single region to process


	region_end (int) – Zero based end coordinate of single region to process, None: all contigs when contig is not set, complete contig when contig is set.


	alleles (str) – path to allele VCF


	allele_samples (str) – Comma separated samples to extract from the VCF file. For example B6,SPRET


	unphased_alleles (str) – Path to VCF containing unphased germline SNPs


	mapfile (str) – ‘Path to *.safe.bgzf file, used to decide if molecules are uniquely mappable, generate one using createMapabilityIndex.py


	annotmethod (int) – Annotation resolving method. 0: molecule consensus aligned blocks. 1: per read per aligned base


	cluster (bool) – Run contigs in separate cluster jobs


	resolve_unproperly_paired_reads (bool) – When enabled bamtagmultiome will look through the complete bam file in a hunt for the mate, the two mates will always end up in 1 molecule if both present in the bam file. This also works when the is_proper_pair bit is not set. Use this option when you want to find the breakpoints of genomic re-arrangements.


	no_rejects (bool) – Do not write rejected reads


	mem (int) – Amount of gigabytes to request for cluster jobs


	time (int) – amount of wall clock hours to request for cluster jobs


	exons (str) – Path to exon annotation GTF file


	introns (str) – Path to intron annotation GTF file


	consensus (bool) – Calculate molecule consensus read, this feature is _VERY_ experimental


	consensus_model (str) – Path to consensus calling model, when none specified, this is learned based on the supplied bam file, ignoring sites supplied by -consensus_mask_variants


	consensus_mask_variants (str) – Path VCF file masked for training on consensus caller


	consensus_n_train (int) – Amount of bases used for training the consensus model


	no_source_reads (bool) – Do not write original reads, only consensus


	scartrace_r1_primers (str) – comma separated list of R1 primers used in scartrace protocol













	
singlecellmultiomics.universalBamTagger.bamtagmultiome.run_multiome_tagging_cmd(commandline)

	




	
singlecellmultiomics.universalBamTagger.bamtagmultiome.tag_multiome_multi_processing(input_bam_path: str, out_bam_path: str, molecule_iterator: Generator[T_co, T_contra, V_co] = None, molecule_iterator_args: dict = None, ignore_bam_issues: bool = False, head: int = None, no_source_reads: bool = False, fragment_size: int = None, blacklist_path: str = None, bp_per_job: int = None, bp_per_segment: int = None, temp_folder_root: str = '/tmp/scmo', max_time_per_segment: int = None, use_pool: bool = True, one_contig_per_process: bool = False, additional_args: dict = None, n_threads=None, job_bed_file: str = None)

	




	
singlecellmultiomics.universalBamTagger.bamtagmultiome.tag_multiome_single_thread(input_bam_path, out_bam_path, molecule_iterator=None, molecule_iterator_args=None, consensus_model=None, consensus_model_args={}, ignore_bam_issues=False, head=None, no_source_reads=False)

	




	
singlecellmultiomics.universalBamTagger.bamtagmultiome.write_status(output_path, message)

	





singlecellmultiomics.universalBamTagger.customreads module


	
class singlecellmultiomics.universalBamTagger.customreads.BulkFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
digest(reads)

	








	
class singlecellmultiomics.universalBamTagger.customreads.CustomAssingmentQueryNameFlagger(block_assignments, **kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger

This query name flagger converts values between colons “:”  to tags


	
digest(reads)

	








	
class singlecellmultiomics.universalBamTagger.customreads.VaninsbergheQueryNameFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
digest(reads)

	









singlecellmultiomics.universalBamTagger.digest module


	
class singlecellmultiomics.universalBamTagger.digest.DigestFlagger(reference=None, alleleResolver=None, moleculeRadius=0, verbose=False, **kwargs)

	Bases: object


	
addAlleleInfo(reads)

	




	
appendTag(read, tag, value)

	




	
getTotalConsumption()

	




	
increaseAndRecordOversequencing(sample, chrom, pos, siteInfo=())

	




	
setAllele(read, allele)

	




	
setFragmentSize(read, size)

	




	
setFragmentTrust(read, start, end)

	




	
setLigationSite(read, site)

	




	
setRandomPrimer(R1, R2, hstart, hseq)

	




	
setRecognizedSequence(read, sequence)

	




	
setRejectionReason(read, reason)

	




	
setSiteCoordinate(read, coordinate)

	




	
setSiteOversequencing(read, moleculeIndex=1)

	




	
setSource(read, source)

	




	
setStrand(read, strand)

	








	
class singlecellmultiomics.universalBamTagger.digest.RangeCache(maxRange=1200)

	Bases: object


	
get(chrom, pos)

	




	
getWithinRange(chrom, center, radius)

	




	
purge(chrom, pos)

	




	
set(chrom, pos, data)

	









singlecellmultiomics.universalBamTagger.mspjI module


	
class singlecellmultiomics.universalBamTagger.mspjI.MSPJIFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
addSite(reads, strand, context, restrictionChrom, restrictionPos, ligationSite)

	




	
digest(reads)

	









singlecellmultiomics.universalBamTagger.nlaIII module


	
class singlecellmultiomics.universalBamTagger.nlaIII.NlaIIIFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
addSite(reads, strand, restrictionChrom, restrictionPos)

	




	
digest(reads)

	









singlecellmultiomics.universalBamTagger.rna module


	
class singlecellmultiomics.universalBamTagger.rna.RNA_Flagger(reference=None, alleleResolver=None, moleculeRadius=0, verbose=False, exon_gtf=None, intron_gtf=None, **kwargs)

	Bases: object


	
digest(reads)

	









singlecellmultiomics.universalBamTagger.scar module


	
class singlecellmultiomics.universalBamTagger.scar.ScarFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
addSite(reads, scarChromosome, scarPrimerStart)

	




	
digest(reads)

	









singlecellmultiomics.universalBamTagger.scchic module


	
class singlecellmultiomics.universalBamTagger.scchic.ChicSeqFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
addSite(reads, strand, restrictionChrom, restrictionPos, is_trimmed=False)

	




	
digest(reads)

	









singlecellmultiomics.universalBamTagger.tag module


	
class singlecellmultiomics.universalBamTagger.tag.TagFlagger(tag=None, **kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
addSite(reads, strand, siteDef)

	




	
digest(reads)

	









singlecellmultiomics.universalBamTagger.taps module


	
class singlecellmultiomics.universalBamTagger.taps.TAPSFlagger(reference, **kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
digest(reads)

	









singlecellmultiomics.universalBamTagger.tapsTabulator module


	
singlecellmultiomics.universalBamTagger.tapsTabulator.finish_bam(output, args, temp_out)

	





singlecellmultiomics.universalBamTagger.tapsTagger module


	
class singlecellmultiomics.universalBamTagger.tapsTagger.Fraction

	Bases: object







singlecellmultiomics.universalBamTagger.universalBamTagger module


	
class singlecellmultiomics.universalBamTagger.universalBamTagger.AlleleTagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
digest(reads)

	








	
class singlecellmultiomics.universalBamTagger.universalBamTagger.MoleculeIterator_OLD(alignmentfile, look_around_radius=100000, umi_hamming_distance=0, sample_select=None, **pysam_kwargs)

	Bases: object

Iterate over molecules in a bam file


	Parameters:

	
	alignmentfile (pysam.AlignmentFile) – file to read the molecules from


	look_around_radius (int) – buffer to accumulate molecules in. All fragments belonging to one molecule should fit this radius


	umi_hamming_distance (int) – Edit distance on UMI, 0: only exact match, 1: single base distance


	sample_select (iterable) – Iterable of samples to only select molecules from






	Yields:

	
	list of molecules (list [ pysam.AlignedSegment ])


	[ (R1,R2), (R1,R2) … ]









	
assignment_function(fragment)

	




	
eq_function(assignment_a, assignment_b)

	




	
get_cached_fragment_count()

	




	
get_fragment_chromosome(fragment)

	




	
localisation_function(fragment)

	




	
sample_assignment_function(fragment)

	








	
class singlecellmultiomics.universalBamTagger.universalBamTagger.QueryNameFlagger(**kwargs)

	Bases: singlecellmultiomics.universalBamTagger.digest.DigestFlagger


	
digest(reads)

	








	
class singlecellmultiomics.universalBamTagger.universalBamTagger.TranscriptIterator(look_around_radius=100, informative_read=2, assignment_radius=10, **kwargs)

	Bases: singlecellmultiomics.universalBamTagger.universalBamTagger.MoleculeIterator_OLD


	
assignment_function(fragment)

	




	
localisation_function(fragment)

	








	
singlecellmultiomics.universalBamTagger.universalBamTagger.molecule_to_random_primer_dict(molecule, primer_length=6, primer_read=2)
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singlecellmultiomics.utils package


Submodules



singlecellmultiomics.utils.binning module


	
singlecellmultiomics.utils.binning.bp_chunked(job_generator, bp_per_job)

	Chunk an iterator containing coordinate sorted tasks in chunks of a total size of roughly bp_per_job


	Parameters:

	
	job_generator – iterable of commands, format (contig, start, end, *task)


	bp_per_job (int) – Amount of bp per chunk of jobs/tasks






	Yields:

	chunk(list) – [(contig, start, end, *task),(contig, start, end, *task),..]





@todo: contig is not used, this function expects that only bins on a single contig are supplied






	
singlecellmultiomics.utils.binning.coordinate_to_bins(point, bin_size, sliding_increment)

	Convert a single value to a list of overlapping bins


	Parameters:

	
	point (int) – coordinate to look up


	bin_size (int) – bin size


	sliding_increment (int) – sliding window offset, this is the increment between bins






	Returns:

	list



	Return type:

	[(bin_start,bin_end), . ]










	
singlecellmultiomics.utils.binning.coordinate_to_sliding_bin_locations(dp, bin_size, sliding_increment)

	Convert a single value to a list of overlapping bins

Parameters
—–   —–
point : int


coordinate to look up





	bin_sizeint

	bin size



	sliding_incrementint

	sliding window offset, this is the increment between bins






	Returns:

	
	start (int) – the start coordinate of the first overlapping bin


	end (int) – the end of the last overlapping bin


	start_id (int) – the index of the first overlapping bin


	end_id (int) – the index of the last overlapping bin
















singlecellmultiomics.utils.blockzip module


	
class singlecellmultiomics.utils.blockzip.BlockZip(path, mode='r', read_all=False)

	Bases: object


	
__getitem__(contig_position_strand)

	Obtain data at the supplied contig position and strand
:param contig_position_strand: tuple of (


contig(str)
postion(int)
strand(bool))





	Returns:

	data stored for the genomic location, returns None
when no data is available



	Return type:

	result (str)










	
__iter__()

	Get iterator going over all lines in the file






	
read_contig_to_cache(contig, region_start=None, region_end=None)

	




	
read_file_line(line)

	




	
verify()

	




	
write(contig, position, strand, data)

	Write information for location contig/postion/strand
!! Write the contig data per contig, random mixing of contigs will
result in a corrupted file
:param contig:
:type contig: str
:param postion:
:type postion: int
:param strand:
:type strand: bool
:param data:
:type data: str











singlecellmultiomics.utils.html module


	
singlecellmultiomics.utils.html.style_str(s, color='black', weight=300)

	Style the supplied string with HTML tags


	Parameters:

	
	s (str) – string to format


	color (str) – color to show the string in


	weight (int) – how thick the string will be displayed






	Returns:

	html representation of the string



	Return type:

	html(string)











singlecellmultiomics.utils.iteration module


	
singlecellmultiomics.utils.iteration.find_ranges(iterable)

	Yield range of consecutive numbers.







singlecellmultiomics.utils.sequtils module


	
class singlecellmultiomics.utils.sequtils.Reference

	Bases: singlecellmultiomics.utils.prefetch.Prefetcher

This is a picklable wrapper to pass reference handles


	
instance(arg_update)

	




	
prefetch(contig, start, end)

	








	
singlecellmultiomics.utils.sequtils.base_probabilities_to_likelihood(probs: dict)

	




	
singlecellmultiomics.utils.sequtils.complement(seq)

	Obtain complement of seq


	Returns:

	complement (str)










	
singlecellmultiomics.utils.sequtils.create_MD_tag(reference_seq, query_seq)

	Create MD tag
:param reference_seq: reference sequence of alignment
:type reference_seq: str
:param query_seq: query bases of alignment
:type query_seq: str


	Returns:

	md description of the alignment



	Return type:

	md_tag(str)










	
singlecellmultiomics.utils.sequtils.create_fasta_dict_file(refpath: str, skip_if_exists=True)

	Create index dict file for the reference fasta at refpath


	Parameters:

	
	refpath – path to fasta file


	skip_if_exists – do not generate the index if it exists






	Returns:

	path to the dict index file



	Return type:

	dpath (str)










	
singlecellmultiomics.utils.sequtils.get_chromosome_number(chrom: str) → int

	
	Get chromosome number (index) of the supplied chromosome:

	‘1’ -> 1, chr1 -> 1, returns -1 when not available, chrM -> -1










	
singlecellmultiomics.utils.sequtils.get_consensus_dictionaries(R1, R2, only_include_refbase=None, dove_safe=False, min_phred_score=None, skip_first_n_cycles_R1=None, skip_last_n_cycles_R1=None, skip_first_n_cycles_R2=None, skip_last_n_cycles_R2=None, dove_R2_distance=0, dove_R1_distance=0)

	




	
singlecellmultiomics.utils.sequtils.get_context(contig: str, position: int, reference: pysam.libcfaidx.FastaFile, ibase: str = None, k_rad: int = 1)

	
	Parameters:

	
	contig – contig of the location to extract context


	position – zero based position


	reference – pysam.FastaFile handle or similar object which supports .fetch()


	ibase – single base to inject into the middle of the context


	k_rad – radius to extract






	Returns:

	extracted context with length k_rad*2 + 1



	Return type:

	context(str)










	
singlecellmultiomics.utils.sequtils.get_contig_lengths_from_resource(resource) → dict

	Extract contig lengts from the supplied resouce (Fasta file or Bam/Cram/Sam )
:returns: lengths(dict)






	
singlecellmultiomics.utils.sequtils.get_contig_list_from_fasta(fasta_path: str, with_length: bool = False) → list

	
	Obtain list of contigs froma  fasta file,

	all alternative contigs are pooled into the string MISC_ALT_CONTIGS_SCMO






	Parameters:

	
	fasta_path (str or pysam.FastaFile) – Path or handle to fasta file


	with_length (bool) – return list of lengths






	Returns:

	List of contigs + [‘MISC_ALT_CONTIGS_SCMO’] if any alt contig is present in the fasta file



	Return type:

	contig_list (list )










	
singlecellmultiomics.utils.sequtils.get_file_type(s: str)

	Guess the file type of the input string, returns None when the file type can not be determined






	
singlecellmultiomics.utils.sequtils.hamming_distance(a, b)

	




	
singlecellmultiomics.utils.sequtils.invert_strand_f(s)

	




	
singlecellmultiomics.utils.sequtils.is_autosome(chrom: str) → bool

	Returns True when the chromsome is an autosomal chromsome,
not an alternative allele, mitochrondrial or sex chromosome


	Parameters:

	chrom (str) – chromosome name



	Returns:

	True when the chromsome is an autosome



	Return type:

	is_main(bool)










	
singlecellmultiomics.utils.sequtils.is_main_chromosome(chrom: str, exclude_mt=False) → bool

	Returns True when the chromsome is a main chromsome,
not an alternative locus, scaffold, decoy or spike-in


	Parameters:

	chrom (str) – chromosome name



	Returns:

	True when the chromsome is a main chromsome



	Return type:

	is_main(bool)










	
singlecellmultiomics.utils.sequtils.likelihood_to_prob(likelihoods)

	




	
singlecellmultiomics.utils.sequtils.phred_to_prob(phred)

	Convert a phred score (ASCII) or integer to a numeric probability
:param phred: score to convert
:type phred: str/int


	Returns:

	probability(float)










	
singlecellmultiomics.utils.sequtils.phredscores_to_base_call(probs: dict)

	Perform base calling on a observation dictionary.
Returns N when there are multiple options with the same likelihood


	Parameters:

	
	probs – dictionary with confidence scores probs = {
‘A’:[0.95,0.99,0.9],
‘T’:[0.1],


	} – 






	Returns:

	Called base
phred(float) : probability of the call to be correct



	Return type:

	base(str)










	
singlecellmultiomics.utils.sequtils.pick_best_base_call(*calls) → tuple

	Pick the best base-call from a list of base calls

Example

>>> pick_best_base_call( ('A',32), ('C',22) ) )
('A', 32)





>>> pick_best_base_call( ('A',32), ('C',32) ) )
None






	Parameters:

	calls (generator) – generator/list containing tuples



	Returns:

	tuple (best_base, best_q) or (‘N’,0) when there is a tie










	
singlecellmultiomics.utils.sequtils.prob_to_phred(prob: float)

	Convert probability of base call being correct into phred score
Values are clipped to stay within 0 to 60 phred range


	Parameters:

	prob (float) – probability of base call being correct



	Returns:

	phred_score (byte)










	
singlecellmultiomics.utils.sequtils.read_to_consensus_dict(read, start: int = None, end: int = None, only_include_refbase: str = None, skip_first_n_cycles: int = None, skip_last_n_cycles: int = None, min_phred_score: int = None)

	Obtain consensus calls for read, between start and end






	
singlecellmultiomics.utils.sequtils.reverse_complement(seq)

	Obtain reverse complement of seq


	Returns:

	reverse complement (str)










	
singlecellmultiomics.utils.sequtils.split_nth(seq, separator, n)

	Split sequence at the n-th occurence of separator


	Parameters:

	
	seq (str) – sequence to split


	separator (str) – separator to split on


	n (int) – split at the n-th occurence














singlecellmultiomics.utils.submission module


	
singlecellmultiomics.utils.submission.create_job_file_paths(target_directory, job_alias=None, prefix=None, job_file_name=None)

	




	
singlecellmultiomics.utils.submission.generate_job_script(scheduler, jobfile, stderr, stdout, job_name, memory_gb, working_directory, time_h, threads_n, email, mail_when_finished=False, copy_env=True, slurm_scratch_space_size=None)

	




	
singlecellmultiomics.utils.submission.generate_submission_command(jobfile, hold, scheduler='sge')

	




	
singlecellmultiomics.utils.submission.submit_job(command, target_directory, working_directory, threads_n=1, memory_gb=8, time_h=8, scheduler='sge', copy_env=True, email=None, job_alias=None, mail_when_finished=False, hold=None, submit=True, prefix=None, job_file_name=None, job_name=None, silent=False, slurm_scratch_space_size=None)

	Submit a job


	Parameters:

	
	threads (int) – amount of requested threads


	memory_gb (int) – amount of requested memory


	scheduler (str) – sge/slurm/local


	hold (list) – list of job depedencies


	submit (bool) – perform the actual submission, when set to False only the submission script is written






	Returns:

	id of sumbitted job



	Return type:

	job_id(str)










	
singlecellmultiomics.utils.submission.write_cmd_to_submission_file(cmd, job_data, jobfile, scheduler='sge')
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