

    
      
          
            
  
ChiSurf

ChiSurf is a software-suite dedicated to the analysis of fluorescence data.
Its main purpose is the interpretation of fluorescence measurements by structural
models and the analysis time-resolved fluorescence measurements.

Currently, ChiSurf is capable to analyze TCSPC, FCS and stopped-flow data. Its
open frame-work and API allows to extend its capabilities relatively easy.

ChiSurf supports Windows, Linux and MacOS. Pre-assembled packages are available
for Windows and MacOS. Currently, ChiSurf is developed for Windows.




Installation

conda install

run from bash

chisurf

or run tools directly, e.g,

clsm_pixel_select




User-Documentation



	Tutorials

	Command line tools








Indices and tables


	Index


	Module Index


	Search Page







Feedback

The best way to report a bug or request is to contact me personally. Just
pass by in my office and we can try to reproduce the bug. Right now ChiSURF
is not stable. Therefore it is not officially released in the internet.

If you want to contribute the best thing you can do is writing user-documentations,
examples and tutorials.





          

      

      

    

  

    
      
          
            
  
Tutorials


TCSPC


Gaussian

Under our measurement conditions we have a mixture of monomeric and dimeric
hGBP1. Thus all donor fluorescence decays FD(t) were fitted with the decays
of at least two molecular species, FD(0)(t) for the Donor-only species
and FD(A)(t) for the dimeric FRET species:


\[`F(t) = (1 - {x_{{\rm{DOnly}}}}){F_{{\rm{D(A)}}}}(t) + {x_{{\rm{DOnly}}}}{F_{{\rm{D(0)}}}}(t) + c`\]

where xDOnly corresponds to the fraction of Donor-only molecules and c is a
constant offset. Due to local quenching the fluorescence decay of the donor
in the absence of FRET is tri-exponential with the individual species fractions
\(x_{\rm{D}}^{(i)}\) and fluorescence lifetimes \(tau _{{\rm{D(0)}}}^{(i)}\)
(see Table S3)

Thus, the time resolved fluorescence intensity decays of donor-/acceptor-labeled
protein-complex (FRET-sample) were fitted globally with the decays of the
donor-/unlabeled protein-complexes (donor only sample, DOnly). Generally it is
reasonable to assume that the radiative lifetime of the donor is not affected
by quenching. Hence, the FRET-rate constant (kFRET) is only determined by the
donor-acceptor distance and their relative orientation
[Ref: Kalinin, S.,& Johansson, L.B.-Å. Energy Migration and Transfer Rates Are
Invariant to Modeling the Fluorescence Relaxation by Discrete and Continuous
Distributions of Lifetimes. (2004) J. Phys. Chem. B 108, 3092-3097].
Expressing the FRET-rate constant in terms of distances the donor-fluorescence
in presence of acceptor is given by:


\[`{F_{{\rm{D}}(0)}}(t) = \sum\limits_i {x_{\rm{D}}^{(i)}\exp ( - t/\tau _{{\rm{D}}(0)}^{(i)})}`\]

Whereas p(RDA) is a FRET-rate distribution expressed as distance and R0 is the
Forster-radius (in this case R0 =52 Å) and \(k_0=1/\tau_0\) is the radiative
rate the unquenched dye. The flurophores are attached to the biomolecule by long
flexible linkers. Hence, a donor-acceptor distance distribution is expected
which is not averaged during the fluorescence lifetime of the dyes
[Sindbert, S., Kalinin, S., Nguyen, H., Kienzler, A., Clima, L., Bannwarth, W., Appel, B., Müller, S. &
Seidel, C.A.M. (2011) J. Am. Chem. Soc. 33, 2463-2480.] and the fluorescence
decay FD(A) has to be expressed as by an donor-acceptor distance distribution
p(RDA) with a non-zero width. Here the experimental time-resolved fluorescence
intensities were either fitted by a Gaussian distribution of donor-acceptor
distances (p(RDA)) with a mean inter dye distance RDA and a width wDA (Eq. 4)
or, analog to the Tikhonov regularization, p(RDA) was determined by
deconvolution of the fluorescence intensity decays by using the maximum-entropy
method (MEM) [Livesey, A. K.; Skilling J. Maximum Entropy Theory. Acta Crystallogr. Sect. A 1985, 41, 113-122. Ref. Brochon, J. C. Methods Enzymol.
1994, 240, 262-311.].


\[`{F_{{\rm{D(A)}}}}(t) = {F_{D(0)}} \cdot \int\limits_{{R_{{\rm{DA}}}}} {p({R_{{\rm{DA}}}}) \cdot \exp \left( { - t \cdot {k_0} \cdot {{({R_0}/{R_{{\rm{DA}}}})}^6}} \right)\,d{R_{{\rm{DA}}}}}`\]

The width of the Gaussian donor-acceptor distance distribution wDA should not be misinterpreted as the
experimental/statistical-error but it describes a real physical property of the donor-acceptor pair. The
experimental fluorescence decays presented below are described by combining the above formulas and were fitted
by custom software written in Python.

\({F_{{\rm{D(A)}}}}(t) = {F_{D(0)}} \cdot \int\limits_{{R_{{\rm{DA}}}}} {\frac{1}{{{w_{{\rm{DA}}}}\sqrt {{\pi  \mathord{\left/ {\vphantom {\pi  2}} \right. \kern-\nulldelimiterspace} 2}} \,}}\exp \left( { - 2\,{{\left[ {\frac{{{R_{{\rm{DA}}}} - \left\langle {{R_{{\rm{DA}}}}} \right\rangle }}{{{w_{DA}}}}} \right]}^2}} \right)\exp \left( { - t \cdot {k_0}\left[ {1 + {{({R_0}/{R_{{\rm{DA}}}})}^6}} \right]} \right)\,d{R_{{\rm{DA}}}}}\)






Stopped Flow

In the reaction system model a system of reactions has to be defined by the user. Given the user-defined reaction
system and initial values of the reacting species the time-evolution of the species is calculated by numerical
integration of the differential equations. Below the theoretical frame-work is described followed by a description
how to define custom reaction models and fit experimental data.
Given a set of species   and a number of   elementary reactions with associated rate constants  the reaction system
can be described by the following chemical reactions:


\[\begin{split}\begin{array}{*{20}{c}}
  {{e_{11}}{X_1} + {e_{21}}{X_2} +  \ldots  + {e_{N1}}{X_N}}&{\xrightarrow{{k1}}}&{{p_{11}}{X_1} + {p_{21}}{X_2} +  \ldots  + {p_{N1}}{X_N}} \\
  \begin{gathered}
   \vdots  \\
  {e_{1j}}{X_1} + {e_{2j}}{X_2} +  \ldots  + {e_{Nj}}{X_N} \\
   \vdots  \\
\end{gathered} &\begin{gathered}
   \vdots  \\
  \xrightarrow{{kj}} \\
   \vdots  \\
\end{gathered} &\begin{gathered}
   \vdots  \\
  {p_{1j}}{X_1} + {p_{2j}}{X_2} +  \ldots  + {p_{Nj}}{X_N} \\
   \vdots  \\
\end{gathered}  \\
  {{e_{1R}}{X_1} + {e_{2R}}{X_2} +  \ldots  + {e_{NR}}{X_N}}&{\xrightarrow{{kR}}}&{{p_{1R}}{X_1} + {p_{2R}}{X_2} +  \ldots  + {p_{NR}}{X_N}}
\end{array}\end{split}\]

Using the law of mass action the flux of molecules per time and unit-volume is given by:


\[{f_j}\left( {\vec c} \right) = {k_j}\prod\limits_{i = 1}^N {c{{({X_i})}^{{e_i}}}}\]


\[\frac{{dc\left( {{X_i}} \right)}}{{dt}} = \sum\limits_{j = 1}^R {{p_{ij}}{f_j}\left( {\vec c} \right) - {e_{ij}}{f_j}\left( {\vec c} \right)}\]


\[I(t) = s \cdot \left\langle {\vec c(t),\vec q} \right\rangle\]


\[I'(t) = \frac{{\int {D(t)dt} }}{{\int {I(t)dt} }} \cdot I(t)\]


\[\begin{split}\begin{array}{*{20}{c}}
  A&{\xrightarrow{{kf}}}&B \\
  B&{\xrightarrow{{kb}}}&A \\
  B&{\xrightarrow{{kR}}}&C
\end{array}\end{split}\]







          

      

      

    

  

    
      
          
            
  
Command line tools


Decay histogram
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chisurf.base module


	
class chisurf.base.Base(name=None, verbose=False, unique_identifier=None, *args, **kwargs)

	Bases: object


	
from_dict(self, v: 'dict') → 'None'

	
	Return type

	None










	
from_json(self, json_string: 'str' = None, filename: 'str' = None, verbose: 'bool' = False) → 'None'

	Restore the object’s state from a JSON file


	Parameters

	
	json_string (str) – A string containing the JSON file


	filename (str) – The filename to be opened


	verbose (bool) – If True additional output is printed to stdout






	Returns

	



	Return type

	None





Examples

>>> import chisurf.experiments
>>> dc = chisurf.experiments.data.DataCurve()
>>> dc.from_json(filename='./test/data/internal_types/datacurve.json')










	
from_yaml(self, yaml_string: 'str' = None, filename: 'str' = None, verbose: 'bool' = False) → 'None'

	Restore the object’s state from a YAML file


	Parameters

	
	yaml_string (str) – 


	filename (str) – 


	verbose (bool) – 






	Returns

	



	Return type

	None










	
load(self, filename: 'str', file_type: 'str' = 'yaml', verbose: 'bool' = False, **kwargs) → 'None'

	
	Return type

	None










	
property name

	
	Return type

	str










	
save(self, filename: 'str', file_type: 'str' = 'yaml', verbose: 'bool' = False) → 'None'

	
	Return type

	None










	
supported_save_file_types: typing.List[str] = ['yaml', 'json']

	




	
to_dict(self) → 'dict'

	
	Return type

	dict










	
to_json(self, indent: 'int' = 4, sort_keys: 'bool' = True, d: 'typing.Dict' = None) → 'str'

	
	Return type

	str










	
to_yaml(self) → 'str'

	
	Return type

	str














	
class chisurf.base.Data(filename='None', data=None, embed_data=None, read_file_size_limit=None, name=None, verbose=False, unique_identifier=None, meta_data=None, **kwargs)

	Bases: chisurf.base.Base


	
property data

	
	Return type

	bytes










	
property embed_data

	
	Return type

	bool










	
property filename

	
	Return type

	str










	
property name

	
	Return type

	str














	
chisurf.base.clean_string(s: 'str', regex_pattern: 'str' = '[^-a-z0-9_]+') → 'str'

	Get a slugified a string.

Special characters to clean up string. The slugified string can be used
as a Python variable name.


	Parameters

	
	s (str) – The string that is slugified


	regex_pattern (str) – The regex pattern that is used to






	Returns

	A slugified string



	Return type

	str





Examples

>>> import chisurf.base
>>> chisurf.base.clean_string("kkl ss ##")
kkl_ss










	
chisurf.base.find_objects(search_iterable: 'Iterable', searched_object_type: 'typing.Type', remove_doublets: 'bool' = True) → 'typing.List[object]'

	Traverse a list recursively a an return all objects of type
searched_object_type as a list


	Parameters

	
	search_iterable (Iterable) – list


	searched_object_type (Type) – an object type


	remove_doublets (bool) – boolean






	Return type

	List[object]



	Returns

	list of objects with certain object type










	
chisurf.base.to_elementary(obj: 'typing.Dict', verbose: 'bool' = True) → 'typing.Dict'

	Creates a dictionary containing only elements of (basic) elementary types.

The function recurse into the passed dictionary and creates returns a
new dictionary where all elements are represented by stings, floats, int,
and booleans. Numpy arrays ware converted into lists. Iterable types are
converted into lists containing elementary types.


	Parameters

	
	obj (dict) – The dictonary that is converted


	verbose (bool) – Display additional information during conversion






	Returns

	Dictionary that only contains objects of the type stings,
floats, int, or boolean.



	Return type

	dict













          

      

      

    

  

    
      
          
            
  
chisurf.common module

common.py

Common data for all scripts in the SuRF-toolbox. In the common
library all kinds of constants are defined. For instance colors
in plots but also constants as the Avogadros number.


	
chisurf.common.CHARGE_DICT = {'ARG': 1.0, 'ASP': -1.0, 'CTERM': -1.0, 'CYS': -1.0, 'GLU': -1.0, 'HIS': 1.0, 'LYS': 1.0, 'NTERM': 1.0, 'TYR': -1.0}

	Default charges of amino acids






	
chisurf.common.MAX_BONDS = {'C': 4, 'H': 1, 'N': 4, 'O': 3, 'P': 5}

	Dictionary of maximum number of bonds per atom type






	
chisurf.common.MW_DICT = {'ACE': 43.3, 'ALA': 89.09, 'ARG': 174.2, 'ASN': 132.12, 'ASP': 133.1, 'ASX': 132.61, 'CYS': 121.15, 'GLN': 146.15, 'GLU': 147.13, 'GLX': 146.64, 'GLY': 75.07, 'HIS': 155.16, 'ILE': 131.17, 'IVA': 85.12, 'LEU': 131.17, 'LYS': 146.19, 'MET': 149.21, 'PHE': 165.19, 'PRO': 115.13, 'SER': 105.09, 'STA': 157.15, 'THR': 119.12, 'TRP': 204.23, 'TYR': 181.19, 'VAL': 117.15}

	Dictionary of amino acid molecular weights.  The the molecular weight of
water should be subtracted for each peptide bond to calculate a protein
molecular weight.






	
chisurf.common.MW_H2O = 18.0

	Molecular weight of water






	
chisurf.common.PKA_DICT = {'ARG': 12.0, 'ASP': 4.0, 'CTERM': 3.1, 'CYS': 8.5, 'GLU': 4.4, 'HIS': 6.5, 'LYS': 10.4, 'NTERM': 8.0, 'TYR': 10.0}

	Dictionary of pKa values and un-protonated charge state.






	
chisurf.common.TITR_ATOM = {'ARG': 'CZ ', 'ASP': 'CG ', 'GLU': 'CD ', 'HIS': 'NE2', 'LYS': 'NZ ', 'TYR': 'OH '}

	Atom on which to place charge in amino-acid






	
chisurf.common.TITR_ATOM_COARSE = {'ARG': 'CB', 'ASP': 'CB', 'CYS': 'CB', 'GLU': 'CB', 'HIS': 'CB', 'LYS': 'CB', 'TYR': 'CB'}

	Atom on which to place charge in amino-acid (Coarse grained default
position C-Beta)






	
chisurf.common.VDW_DICT = {'Ac': 2.0, 'Ag': 1.72, 'Al': 2.0, 'Am': 2.0, 'Ar': 1.88, 'As': 1.85, 'At': 2.0, 'Au': 1.66, 'B': 2.0, 'Ba': 2.0, 'Be': 2.0, 'Bh': 2.0, 'Bi': 2.0, 'Bk': 2.0, 'Br': 1.85, 'C': 1.7, 'Ca': 2.0, 'Cd': 1.58, 'Ce': 2.0, 'Cf': 2.0, 'Cl': 1.75, 'Cm': 2.0, 'Co': 2.0, 'Cr': 2.0, 'Cs': 2.0, 'Cu': 1.4, 'Db': 2.0, 'Ds': 2.0, 'Dy': 2.0, 'Er': 2.0, 'Es': 2.0, 'Eu': 2.0, 'F': 1.47, 'Fe': 2.0, 'Fm': 2.0, 'Fr': 2.0, 'Ga': 1.87, 'Gd': 2.0, 'Ge': 2.0, 'H': 1.09, 'He': 1.4, 'Hf': 2.0, 'Hg': 1.55, 'Ho': 2.0, 'Hs': 2.0, 'I': 1.98, 'In': 1.93, 'Ir': 2.0, 'K': 2.75, 'Kr': 2.02, 'La': 2.0, 'Li': 1.82, 'Lr': 2.0, 'Lu': 2.0, 'Md': 2.0, 'Mg': 1.73, 'Mn': 2.0, 'Mo': 2.0, 'Mt': 2.0, 'N': 1.55, 'Na': 2.27, 'Nb': 2.0, 'Nd': 2.0, 'Ne': 1.54, 'Ni': 1.63, 'No': 2.0, 'Np': 2.0, 'O': 1.52, 'Os': 2.0, 'P': 1.8, 'Pa': 2.0, 'Pb': 2.02, 'Pd': 1.63, 'Pm': 2.0, 'Po': 2.0, 'Pr': 2.0, 'Pt': 1.72, 'Pu': 2.0, 'Ra': 2.0, 'Rb': 2.0, 'Re': 2.0, 'Rf': 2.0, 'Rh': 2.0, 'Rn': 2.0, 'Ru': 2.0, 'S': 1.8, 'Sb': 2.0, 'Sc': 2.0, 'Se': 1.9, 'Sg': 2.0, 'Si': 2.1, 'Sm': 2.0, 'Sn': 2.17, 'Sr': 2.0, 'Ta': 2.0, 'Tb': 2.0, 'Tc': 2.0, 'Te': 2.06, 'Th': 2.0, 'Ti': 2.0, 'Tl': 1.96, 'Tm': 2.0, 'U': 1.86, 'V': 2.0, 'W': 2.0, 'Xe': 2.16, 'Y': 2.0, 'Yb': 2.0, 'Zn': 1.39, 'Zr': 2.0}

	Dictionary of van der Waal radii
CR - coarse grained Carbon/Calpha






	
chisurf.common.atom_weights = {'Ac': 227.0, 'Ag': 107.868, 'Al': 26.982, 'Am': 243.0, 'Ar': 39.948, 'As': 74.922, 'At': 210.0, 'Au': 196.967, 'B': 10.811, 'Ba': 137.327, 'Be': 9.012, 'Bh': 264.0, 'Bi': 208.98, 'Bk': 247.0, 'Br': 79.904, 'C': 12.011, 'Ca': 40.078, 'Cd': 112.411, 'Ce': 140.116, 'Cf': 251.0, 'Cl': 35.453, 'Cm': 247.0, 'Co': 58.933, 'Cr': 51.996, 'Cs': 132.905, 'Cu': 63.546, 'Db': 262.0, 'Ds': 271.0, 'Dy': 162.5, 'Er': 167.26, 'Es': 252.0, 'Eu': 151.964, 'F': 18.998, 'Fe': 55.845, 'Fm': 257.0, 'Fr': 223.0, 'Ga': 69.723, 'Gd': 157.25, 'Ge': 72.61, 'H': 1.008, 'He': 4.003, 'Hf': 178.49, 'Hg': 200.59, 'Ho': 164.93, 'Hs': 269.0, 'I': 126.904, 'In': 114.818, 'Ir': 192.217, 'K': 39.098, 'Kr': 83.8, 'La': 138.906, 'Li': 6.941, 'Lr': 262.0, 'Lu': 174.967, 'Md': 258.0, 'Mg': 24.305, 'Mn': 54.938, 'Mo': 95.94, 'Mt': 268.0, 'N': 14.007, 'Na': 22.991, 'Nb': 92.906, 'Nd': 144.24, 'Ne': 20.18, 'Ni': 58.693, 'No': 259.0, 'Np': 237.0, 'O': 15.999, 'Os': 190.23, 'P': 30.974, 'Pa': 231.036, 'Pb': 207.2, 'Pd': 106.42, 'Pm': 145.0, 'Po': 210.0, 'Pr': 140.908, 'Pt': 195.078, 'Pu': 244.0, 'Ra': 226.0, 'Rb': 85.468, 'Re': 186.207, 'Rf': 261.0, 'Rh': 102.906, 'Rn': 222.0, 'Ru': 101.07, 'S': 32.066, 'Sb': 121.76, 'Sc': 44.956, 'Se': 78.96, 'Sg': 266.0, 'Si': 28.086, 'Sm': 150.36, 'Sn': 118.71, 'Sr': 87.62, 'Ta': 180.948, 'Tb': 158.925, 'Tc': 98.0, 'Te': 127.6, 'Th': 232.038, 'Ti': 47.867, 'Tl': 204.383, 'Tm': 168.934, 'U': 238.029, 'V': 50.942, 'W': 183.84, 'Xe': 131.29, 'Y': 88.906, 'Yb': 173.04, 'Zn': 65.39, 'Zr': 91.224}

	//www.chem.qmul.ac.uk/iupac/AtWt/ & PyMol)


	Type

	Atomic weights (http










	
chisurf.common.quencher_names = dict_keys(['TRP', 'MET', 'TYR', 'HIS', 'PRO'])

	Definition of quenching amino-acids and quenching atoms of quencher









          

      

      

    

  

    
      
          
            
  
chisurf.curve module





          

      

      

    

  

    
      
          
            
  
chisurf.data module





          

      

      

    

  

    
      
          
            
  
chisurf.decorators module


	
chisurf.decorators.register(cls)

	Decorator to make a class a registered class.

Example usage:

@chisurf.decorators.register






	class A1():
	pass





@chisurf.decorators.register
class B():


pass




@chisurf.decorators.register
class A2(A1):


pass





	class A3(A1):
	pass





a1_1 = A1()
a1_2 = A1()
a2_1 = A2()
a3_1 = A3()
b = B()

assert a1_2 in a1_1.get_instances()
assert a2_1 not in a1_1.get_instances()
assert a3_1 in a1_1.get_instances()
assert b not in a1_1.get_instances()






	
chisurf.decorators.set_module(module)

	Decorator for overriding __module__ on a function or class.

Example usage:

@set_module('numpy')
def example():
    pass

assert example.__module__ == 'numpy'













          

      

      

    

  

    
      
          
            
  
chisurf.experiments.experiment module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments.fcs module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments.globalfit module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments.modelling module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments.reader module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments.tcspc module





          

      

      

    

  

    
      
          
            
  
chisurf.experiments package


Submodules



	chisurf.experiments.experiment module

	chisurf.experiments.fcs module

	chisurf.experiments.globalfit module

	chisurf.experiments.modelling module

	chisurf.experiments.reader module

	chisurf.experiments.tcspc module











          

      

      

    

  

    
      
          
            
  
chisurf.fio.ascii module


	
class chisurf.fio.ascii.Csv(*args, filename=None, colspecs=None, use_header=False, x_on=True, y_on=True, col_x=0, col_y=1, col_ex=2, col_ey=3, reverse=False, error_x_on=False, directory='.', skiprows=9, verbose=False, file_type='csv', **kwargs)

	Bases: object

Csv is a class to handle coma separated value files.


	Parameters

	kwargs – 





Examples

Two-column data

>>> import chisurf.fio.ascii
>>> csv = chisurf.fio.ascii.Csv(skiprows=10)
>>> filename = './test/data/tcspc/ibh_sample/Decay_577D.txt'
>>> csv.load(filename)
>>> csv.data
array([  1.00000000e+00,   2.00000000e+00,   3.00000000e+00, ...,
 4.09400000e+03,   4.09500000e+03,   4.09600000e+03])
 >>> csv.data_y
 array([ 0.,  0.,  0., ...,  0.,  0.,  0.])
 >>> max(csv.data_y)
 50010.0





One-column Jordi data

>>> csv = chisurf.fio.ascii.Csv(skiprows=11)
>>> filename =  './test/data/tcspc/ibh_sample/Decay_577D.txt'
>>> csv.load(filename)
>>> csv.data_x
array([  1.00000000e+00,   2.00000000e+00,   3.00000000e+00, ...,
 4.09400000e+03,   4.09500000e+03,   4.09600000e+03])
 >>> csv.data_y
 array([ 0.,  0.,  0., ...,  0.,  0.,  0.])
 >>> max(csv.data_y)
 50010.0






	
property data

	Numpy array of the data


	Return type

	array










	
property filename

	The currently open filename (after setting this parameter the file is opened)


	Return type

	str










	
property header

	A list of the column headers


	Return type

	List[str]










	
load(self, filename: 'str', skiprows: 'int' = None, use_header: 'bool' = None, verbose: 'bool' = False, delimiter: 'str' = None, file_type: 'str' = None, infer_delimiter: 'bool' = True, usecols: 'typing.List[int]' = None, **kwargs) → 'None'

	This method loads a filename to the Csv object
:type filename: str
:param filename: string specifying the file
:type skiprows: Optional[int]
:param skiprows: number of rows to skip in the file. By default the
value of the instance is used
:type verbose: bool
:param verbose: The method is verbose if verbose is set to True of
the verbose attribute of the instance is
True.


	Return type

	None










	
property n_cols

	The number of columns


	Return type

	int










	
property n_points

	The number of data points corresponds to the number of rows
:py:attribute`.CSV.n_rows`


	Return type

	int










	
property n_rows

	The number of rows


	Return type

	int










	
save(self, data: 'np.ndarray', filename: 'str', delimiter: 'str' = 't', file_type: 'str' = 'txt', header: 'str' = '')

	








	
chisurf.fio.ascii.load_xy(filename: 'str', verbose: 'bool' = False, usecols: 'typing.Tuple[int, int]' = None, skiprows: 'int' = 0, delimiter: 'str' = 't') → 'typing.Tuple[np.array, np.array]'

	
	Return type

	Tuple[array, array]










	
chisurf.fio.ascii.save_xy(filename: 'str', x: 'np.ndarray', y: 'np.ndarray', verbose: 'bool' = False, fmt: 'str' = '%.3ft%.3f', header_string: 'str' = None) → 'None'

	Saves data x, y to file in format (csv). x and y should have the same length.


	Parameters

	
	filename (str) – string
Target filename


	x (ndarray) – array


	y (ndarray) – array


	verbose (bool) – bool


	header_string (Optional[str]) – 


	fmt (str) – 









	Return type

	None













          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.asc_alv module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.china module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.confocor3 module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.definitions module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.fcs_yaml module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.kristine module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.pq_dat module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.pycorrfit module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs.util module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.fcs package


Submodules



	chisurf.fio.fluorescence.fcs.asc_alv module

	chisurf.fio.fluorescence.fcs.china module

	chisurf.fio.fluorescence.fcs.confocor3 module

	chisurf.fio.fluorescence.fcs.definitions module

	chisurf.fio.fluorescence.fcs.fcs_yaml module

	chisurf.fio.fluorescence.fcs.kristine module

	chisurf.fio.fluorescence.fcs.pq_dat module

	chisurf.fio.fluorescence.fcs.pycorrfit module

	chisurf.fio.fluorescence.fcs.util module











          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.photons module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.sdtfile module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.tcspc module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence.tttr module





          

      

      

    

  

    
      
          
            
  
chisurf.fio.fluorescence package


Subpackages



	chisurf.fio.fluorescence.fcs package
	Submodules
	chisurf.fio.fluorescence.fcs.asc_alv module

	chisurf.fio.fluorescence.fcs.china module

	chisurf.fio.fluorescence.fcs.confocor3 module

	chisurf.fio.fluorescence.fcs.definitions module

	chisurf.fio.fluorescence.fcs.fcs_yaml module

	chisurf.fio.fluorescence.fcs.kristine module

	chisurf.fio.fluorescence.fcs.pq_dat module

	chisurf.fio.fluorescence.fcs.pycorrfit module

	chisurf.fio.fluorescence.fcs.util module
















Submodules



	chisurf.fio.fluorescence.photons module

	chisurf.fio.fluorescence.sdtfile module

	chisurf.fio.fluorescence.tcspc module

	chisurf.fio.fluorescence.tttr module











          

      

      

    

  

    
      
          
            
  
chisurf.fio.structure.coordinates module

Read PDB files.

PDB files contain atomic coordinates.

PDB [http://www.wwpdb.org/documentation/file-format]


	Author

	Thomas-Otavio Peulen [http://tpeulen.github.io]






Requirements




Revisions

Notes

The API is not stable yet and might change between revisions.

References

Examples


	
chisurf.fio.structure.coordinates.assign_element_to_atom_name(atom_name: 'str')

	Tries to guess element from atom name if not recognised.


	Parameters

	atom_name (str) – string





Examples

>>> assign_element_to_atom_name('CA')
C










	
chisurf.fio.structure.coordinates.fetch_pdb(pdb_id: 'str', **kwargs)

	




	
chisurf.fio.structure.coordinates.fetch_pdb_string(pdb_id: 'str') → 'str'

	Downloads from the RCSB a PDB file with the specified PDB-ID


	Parameters

	
	pdb_id (str) – The PDB-ID that is downloaded


	get_binary – If get_binary is True a binary string is returned.






	Return type

	str



	Returns

	










	
chisurf.fio.structure.coordinates.get_atom_index(atoms: 'np.array', chain_identifier: 'str', residue_seq_number: 'int', atom_name: 'str', residue_name: 'str', **kwargs)

	Get the atom index by the the identifier


	Parameters

	
	atoms (array) – 


	chain_identifier (str) – 


	residue_seq_number (int) – 


	atom_name (str) – 


	residue_name (str) – 


	kwargs – 






	Returns

	










	
chisurf.fio.structure.coordinates.parse_string_pdb(string: 'str', assign_charge: 'bool' = False, verbose: 'bool' = False)

	
	Parameters

	
	string (str) – 


	assign_charge (bool) – 


	verbose (bool) – 






	Returns

	










	
chisurf.fio.structure.coordinates.parse_string_pqr(string: 'str', verbose: 'bool' = False)

	




	
chisurf.fio.structure.coordinates.read(filename: 'str', assign_charge: 'bool' = False, verbose: 'bool' = False, **kwargs) → 'np.ndarray'

	Open pdb_file and read each line into pdb (a list of lines)


	Parameters

	
	filename (str) – 


	assign_charge (bool) – 






	Return type

	ndarray



	Returns

	numpy structured array containing the PDB info and VdW-radii and charges





Examples

>>> import chisurf.fio
>>> pdb_file = './test/data/atomic_coordinates/pdb_files/hGBP1_closed.pdb'
>>> pdb = chisurf.fio.structure.coordinates.read(pdb_file, verbose=True)
>>> pdb[:5]
array([ (0, ' ', 7, 'MET', 1, 'N', 'N', [72.739, -17.501, 8.879], 0.0, 1.65, 0.0, 14.0067),
       (1, ' ', 7, 'MET', 2, 'CA', 'C', [73.841, -17.042, 9.747], 0.0, 1.76, 0.0, 12.0107),
       (2, ' ', 7, 'MET', 3, 'C', 'C', [74.361, -18.178, 10.643], 0.0, 1.76, 0.0, 12.0107),
       (3, ' ', 7, 'MET', 4, 'O', 'O', [73.642, -18.708, 11.489], 0.0, 1.4, 0.0, 15.9994),
       (4, ' ', 7, 'MET', 5, 'CB', 'C', [73.384, -15.89, 10.649], 0.0, 1.76, 0.0, 12.0107)],
      dtype=[('i', '<i4'), ('chain', 'S1'), ('res_id', '<i4'), ('res_name', 'S5'), ('atom_id', '<i4'), ('atom_name', 'S5
'), ('element', 'S1'), ('xyz', '<f8', (3,)), ('charge', '<f8'), ('radius', '<f8'), ('bfactor', '<f8'), ('mass', '<f8')
])










	
chisurf.fio.structure.coordinates.read_xyz(filename: 'str') → 'np.array'

	
	Return type

	array










	
chisurf.fio.structure.coordinates.write_pdb(filename: 'str', atoms=None, append_model: 'bool' = False, append_coordinates: 'bool' = False, verbose: 'bool' = False)

	Writes a structured numpy array containing the PDB-info to a PDB-file

If append_model and append_coordinates are False the file is overwritten. Otherwise the atomic-coordinates
are appended to the existing file.


	Parameters

	
	filename (str) – target-filename


	atoms – structured numpy array


	append_model (bool) – bool
If True the atoms are appended as a new models


	append_coordinates (bool) – If True the coordinates are appended to the file













	
chisurf.fio.structure.coordinates.write_points(filename: 'str', points: 'np.ndarray', verbose: 'bool' = False, mode: 'str' = 'xyz', density: 'np.ndarray' = None)

	
	Parameters

	
	filename (str) – 


	points (ndarray) – 


	verbose (bool) – 


	mode (str) – 


	density (Optional[ndarray]) – 






	Returns

	










	
chisurf.fio.structure.coordinates.write_xyz(filename: 'str', points: 'np.array', verbose: 'bool' = False)

	Writes the points as xyz-format file. The xyz-format file can be opened and displayed for instance
in PyMol


	Parameters

	
	filename (str) – string


	points (array) – array


	verbose (bool) – bool


















          

      

      

    

  

    
      
          
            
  
chisurf.fio.structure.density module


	
chisurf.fio.structure.density.open_dx(density: 'np.array', ro: 'np.array', rn: 'np.array', dr: 'np.array') → 'str'

	Returns a open_dx string compatible with PyMOL


	Parameters

	
	density (array) – 3d-grid with values (densities)


	ro (array) – origin (x, y, z)


	rn (array) – number of grid-points in x, y, z


	dr (array) – grid-size (dx, dy, dz)






	Return type

	str



	Returns

	string










	
chisurf.fio.structure.density.save_bvox(data: 'np.ndarray', filename: 'str') → 'None'

	Saves as 3D voxel array containing for instance densities as a
bvox (binary voxel) file that can be opened in Blender.


	Parameters

	
	data (ndarray) – A 3D density map


	filename (str) – The output filename






	Return type

	None



	Returns

	










	
chisurf.fio.structure.density.write_open_dx(filename: 'str', density: 'np.array', r0: 'np.array', nx: 'int', ny: 'int', nz: 'int', dx: 'float', dy: 'float', dz: 'float') → 'None'

	Writes a density into a dx-file


	Parameters

	
	filename (str) – output filename


	density (array) – 3d-grid with values (densities)


	density – 


	r0 (array) – origin (x, y, z)


	nx (int) – 


	ny (int) – 


	nz (int) – 


	dx (float) – 


	dy (float) – 


	dz (float) – 






	Return type

	None



	Returns

	













          

      

      

    

  

    
      
          
            
  
chisurf.fio.structure package


Submodules



	chisurf.fio.structure.coordinates module
	Requirements

	Revisions





	chisurf.fio.structure.density module











          

      

      

    

  

    
      
          
            
  
chisurf.fio package

The chisurf.fio module contains all classes, functions and modules relevant for file input and outputs.
In particular three kinds of file-types are handled:


	Comma-separated files chisurf.fio.ascii


	PDB-file chisurf.fio.pdb


	TTTR-files containing photon data chisurf.fio.photons


	XYZ-files containing coordinates chisurf.fio.xyz


	DX-files containing densities chisurf.fio.dx


	SDT-files containing time-resolved fluorescence decays chisurf.fio.sdtfile





Subpackages



	chisurf.fio.fluorescence package
	Subpackages
	chisurf.fio.fluorescence.fcs package
	Submodules
	chisurf.fio.fluorescence.fcs.asc_alv module

	chisurf.fio.fluorescence.fcs.china module

	chisurf.fio.fluorescence.fcs.confocor3 module

	chisurf.fio.fluorescence.fcs.definitions module

	chisurf.fio.fluorescence.fcs.fcs_yaml module

	chisurf.fio.fluorescence.fcs.kristine module

	chisurf.fio.fluorescence.fcs.pq_dat module

	chisurf.fio.fluorescence.fcs.pycorrfit module

	chisurf.fio.fluorescence.fcs.util module













	Submodules
	chisurf.fio.fluorescence.photons module

	chisurf.fio.fluorescence.sdtfile module

	chisurf.fio.fluorescence.tcspc module

	chisurf.fio.fluorescence.tttr module









	chisurf.fio.structure package
	Submodules
	chisurf.fio.structure.coordinates module
	Requirements

	Revisions





	chisurf.fio.structure.density module
















Submodules



	chisurf.fio.ascii module

	chisurf.fio.zipped module











          

      

      

    

  

    
      
          
            
  
chisurf.fio.zipped module


	
chisurf.fio.zipped.open_maybe_zipped(filename: str, mode: str, force_overwrite: bool = True)

	Open a file in name (not binary) reading_routine, transparently handling
.gz or .bz2 compression, with utf-8 encoding.


	Parameters

	
	filename (str) – Path to file. Compression will be automatically detected if
the filename ends in .gz or .bz2.


	mode ({'r', 'w'}) – Mode in which to open file


	force_overwrite (bool, default=True) – If ‘w’, should we overwrite the file if something with filename
already exists?






	Returns

	handle – Open file handle.



	Return type

	file













          

      

      

    

  

    
      
          
            
  
chisurf.fitting.fit module





          

      

      

    

  

    
      
          
            
  
chisurf.fitting.parameter module





          

      

      

    

  

    
      
          
            
  
chisurf.fitting.sample module





          

      

      

    

  

    
      
          
            
  
chisurf.fitting.support_plane module





          

      

      

    

  

    
      
          
            
  
chisurf.fitting package


Submodules



	chisurf.fitting.fit module

	chisurf.fitting.parameter module

	chisurf.fitting.sample module

	chisurf.fitting.support_plane module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.anisotropy.decay module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.anisotropy.kappa2 module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.anisotropy package


Submodules



	chisurf.fluorescence.anisotropy.decay module

	chisurf.fluorescence.anisotropy.kappa2 module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fcs.correlate module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fcs.filtered module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fcs package


Submodules



	chisurf.fluorescence.fcs.correlate module

	chisurf.fluorescence.fcs.filtered module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fret.acceptor module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fret.fret_line module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.fret package


Submodules



	chisurf.fluorescence.fret.acceptor module

	chisurf.fluorescence.fret.fret_line module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.general module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.intensity module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.pda package





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.simulation.burpy module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.simulation.dye_diffusion module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.simulation.focus module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.simulation.photon module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.simulation package


Submodules



	chisurf.fluorescence.simulation.burpy module

	chisurf.fluorescence.simulation.dye_diffusion module

	chisurf.fluorescence.simulation.focus module

	chisurf.fluorescence.simulation.photon module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.tcspc.convolve module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.tcspc.corrections module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.tcspc.phasor module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.tcspc.tcspc module





          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence.tcspc package


Submodules



	chisurf.fluorescence.tcspc.convolve module

	chisurf.fluorescence.tcspc.corrections module

	chisurf.fluorescence.tcspc.phasor module

	chisurf.fluorescence.tcspc.tcspc module











          

      

      

    

  

    
      
          
            
  
chisurf.fluorescence package


Subpackages



	chisurf.fluorescence.anisotropy package
	Submodules
	chisurf.fluorescence.anisotropy.decay module

	chisurf.fluorescence.anisotropy.kappa2 module









	chisurf.fluorescence.fcs package
	Submodules
	chisurf.fluorescence.fcs.correlate module

	chisurf.fluorescence.fcs.filtered module









	chisurf.fluorescence.fret package
	Submodules
	chisurf.fluorescence.fret.acceptor module

	chisurf.fluorescence.fret.fret_line module









	chisurf.fluorescence.pda package

	chisurf.fluorescence.simulation package
	Submodules
	chisurf.fluorescence.simulation.burpy module

	chisurf.fluorescence.simulation.dye_diffusion module

	chisurf.fluorescence.simulation.focus module

	chisurf.fluorescence.simulation.photon module









	chisurf.fluorescence.tcspc package
	Submodules
	chisurf.fluorescence.tcspc.convolve module

	chisurf.fluorescence.tcspc.corrections module

	chisurf.fluorescence.tcspc.phasor module

	chisurf.fluorescence.tcspc.tcspc module
















Submodules



	chisurf.fluorescence.general module

	chisurf.fluorescence.intensity module











          

      

      

    

  

    
      
          
            
  
chisurf.math.datatools module





          

      

      

    

  

    
      
          
            
  
chisurf.math.functions.distributions module





          

      

      

    

  

    
      
          
            
  
chisurf.math.functions.rdf module





          

      

      

    

  

    
      
          
            
  
chisurf.math.functions.special module





          

      

      

    

  

    
      
          
            
  
chisurf.math.functions package


Submodules



	chisurf.math.functions.distributions module

	chisurf.math.functions.rdf module

	chisurf.math.functions.special module











          

      

      

    

  

    
      
          
            
  
chisurf.math.linalg package





          

      

      

    

  

    
      
          
            
  
chisurf.math.optimization.leastsqbound module





          

      

      

    

  

    
      
          
            
  
chisurf.math.optimization.mem module





          

      

      

    

  

    
      
          
            
  
chisurf.math.optimization.nnls module





          

      

      

    

  

    
      
          
            
  
chisurf.math.optimization package


Submodules



	chisurf.math.optimization.leastsqbound module

	chisurf.math.optimization.mem module

	chisurf.math.optimization.nnls module











          

      

      

    

  

    
      
          
            
  
chisurf.math.rand package





          

      

      

    

  

    
      
          
            
  
chisurf.math.reaction.continuous module





          

      

      

    

  

    
      
          
            
  
chisurf.math.reaction.stochastic module
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