

    
      
          
            
  
Single-cell Type Order Parameters: identifying cell phenotype from gene expression data

A package for finding projections onto known cell phenotyes, given matrices of raw RNA count data.
The theoretical background for this project can be found in Epigenetic Landscapes Explain Partially Reprogrammed Cells and Identify Key Reprogramming Genes [https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003734] by Alex H. Lang, Hu Li, James J. Collins, and Pankaj Mehta.

A manuscript containing the technical details of applying our method to single-cell RNA-seq is in progress, hopefully to be completed Summer 2022.


Sources for reference databases


	Mouse Cell Atlas [http://bis.zju.edu.cn/MCA/]


	Atlas of Mouse Lung Development [https://journals.biologists.com/dev/article-abstract/148/24/dev199512/273783/A-single-cell-atlas-of-mouse-lung-development?redirectedFrom=fulltext]






Dependencies


	NumPy


	Pandas


	SciPy
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API Reference

This page contains auto-generated API reference documentation [1].



	sctop
	sctop.sctop











[1]
Created with sphinx-autoapi [https://github.com/readthedocs/sphinx-autoapi]






            

          

      

      

    

  

    
      
          
            
  
sctop


Submodules



	sctop.sctop







Package Contents


Functions



	load_basis(basis_name[, minimum_cells, source_dir])

	Return the desired basis and corresponding metadata.



	score(basis, sample[, full_output])

	Return the cell type order parameters of the given sample projected onto the given basis.



	rank_zscore(data)

	Return the normally-distributed z-scores of the given data. Each column is individually



	process(data[, average])

	Return the processed scRNA-seq data. Each sample is independently normalized, then the fitted z-score







	
sctop.load_basis(basis_name, minimum_cells=100, source_dir=__file__[:-9] + '/databases/')

	Return the desired basis and corresponding metadata.


Parameters


	basis_name{‘MC20-K022’, ‘LD21’}
	‘MC20’ : Mouse Cell Atlas
‘LD21’ : Atlas of Lung Development



	minimum_cellsint, optional
	Only include cell types in the basis with a number of cells greater than or
equal to minimum_cells.



	source_dirstring, optional
	Path to where data_``basis_name``.h5 and metadata_``basis_name``.csv are located.







Returns


	outtuple of DataFrames
	Tuple of the form (basis, metadata).
basis : (G, C) DataFrame


Table with G genes and C cell types containing processed scRNA-seq data.





	metadata(C, T) DataFrame
	Table with C cell types and T tags containing metadata information.















	
sctop.score(basis, sample, full_output=False)

	Return the cell type order parameters of the given sample projected onto the given basis.
Optionally return correlation matrix and predictivity.


Parameters


	basis(G_B, C) DataFrame
	Table with G_B genes and C cell types containing processed scRNA-seq data.
basis.index` should be a list of gene names.



	sample(G_D, S) DataFrame
	Table with G_D genes and S samples of processed scRNA-seq data.
sample.index should be a list of gene names.



	full_outputbool, optional
	if False: only return projections, a
if True: return array containing projections, correlation matrix, and predictivity, [a, A, eta]







Returns


	outDataFrame (or list of DataFrame and arrays, if full_output)
	Projections of the sample on the given basis.
If full_output, return a list containing the projections, correlation matrix, and predictivity.











	
sctop.rank_zscore(data)

	Return the normally-distributed z-scores of the given data. Each column is individually
ranked against itself, then the ranked data is z-scored assuming a normal distribution.


Parameters


	data(G, S) array
	Array with G genes and S independent samples containing scRNA-seq data.







Returns


	out(G, S) array
	Array with G genes and S independent samples containing ranked then z-scored scRNA-seq data.











	
sctop.process(data, average=False)

	Return the processed scRNA-seq data. Each sample is independently normalized, then the fitted z-score
is calculated. Optionally, an average is taken across samples before z-scoring.


Parameters


	data(G, S) DataFrame
	Table with G genes and S independent samples containing raw counts from scRNA-seq.



	averagebool, optional
	if True: take the average across samples after normalizing and before z-scoring







Returns


	out(G, S) DataFrame (or (G, 1) if average)
	Table with G genes and S independent samples containing processed scRNA-seq data.















            

          

      

      

    

  

    
      
          
            
  
sctop.sctop



A Python module for calculating cell phenotype order parameters from single-cell RNA sequencing data.

@author: Maria Yampolskaya (with modified code from R. A. Marsland)

Copyright (C) 2022  Maria Yampolskaya, Robert A. Marsland III

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program.  If not, see <https://www.gnu.org/licenses/>.






Module Contents


Functions



	load_basis(basis_name[, minimum_cells, source_dir])

	Return the desired basis and corresponding metadata.



	score(basis, sample[, full_output])

	Return the cell type order parameters of the given sample projected onto the given basis.



	rank_zscore(data)

	Return the normally-distributed z-scores of the given data. Each column is individually



	process(data[, average])

	Return the processed scRNA-seq data. Each sample is independently normalized, then the fitted z-score







	
sctop.sctop.load_basis(basis_name, minimum_cells=100, source_dir=__file__[:-9] + '/databases/')

	Return the desired basis and corresponding metadata.


Parameters


	basis_name{‘MC20-K022’, ‘LD21’}
	‘MC20’ : Mouse Cell Atlas
‘LD21’ : Atlas of Lung Development



	minimum_cellsint, optional
	Only include cell types in the basis with a number of cells greater than or
equal to minimum_cells.



	source_dirstring, optional
	Path to where data_``basis_name``.h5 and metadata_``basis_name``.csv are located.







Returns


	outtuple of DataFrames
	Tuple of the form (basis, metadata).
basis : (G, C) DataFrame


Table with G genes and C cell types containing processed scRNA-seq data.





	metadata(C, T) DataFrame
	Table with C cell types and T tags containing metadata information.















	
sctop.sctop.score(basis, sample, full_output=False)

	Return the cell type order parameters of the given sample projected onto the given basis.
Optionally return correlation matrix and predictivity.


Parameters


	basis(G_B, C) DataFrame
	Table with G_B genes and C cell types containing processed scRNA-seq data.
basis.index` should be a list of gene names.



	sample(G_D, S) DataFrame
	Table with G_D genes and S samples of processed scRNA-seq data.
sample.index should be a list of gene names.



	full_outputbool, optional
	if False: only return projections, a
if True: return array containing projections, correlation matrix, and predictivity, [a, A, eta]







Returns


	outDataFrame (or list of DataFrame and arrays, if full_output)
	Projections of the sample on the given basis.
If full_output, return a list containing the projections, correlation matrix, and predictivity.











	
sctop.sctop.rank_zscore(data)

	Return the normally-distributed z-scores of the given data. Each column is individually
ranked against itself, then the ranked data is z-scored assuming a normal distribution.


Parameters


	data(G, S) array
	Array with G genes and S independent samples containing scRNA-seq data.







Returns


	out(G, S) array
	Array with G genes and S independent samples containing ranked then z-scored scRNA-seq data.











	
sctop.sctop.process(data, average=False)

	Return the processed scRNA-seq data. Each sample is independently normalized, then the fitted z-score
is calculated. Optionally, an average is taken across samples before z-scoring.


Parameters


	data(G, S) DataFrame
	Table with G genes and S independent samples containing raw counts from scRNA-seq.



	averagebool, optional
	if True: take the average across samples after normalizing and before z-scoring







Returns


	out(G, S) DataFrame (or (G, 1) if average)
	Table with G genes and S independent samples containing processed scRNA-seq data.
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