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The platform is not intended for data collection and storage, development of new analysis algorithms, or-
ganisation of parallelised computational systems for big data analysis. Its main task is to provide the user with 
computing tools for the implementation of developed simulation models, methods of modelling and analysis 
of big data, instruments for assessing the quality of analysis, visualisation and interpretation of data.

Results
Application of an integrated approach to the analysis of molecular systems. We consider two examples 

that confirm the fundamental applicability of the developed integrated approach to the analysis of molecular 
systems in fluorescence spectroscopy experiments. 

Time-resolved fluorescence spectroscopy. The effectiveness of the algorithms of the developed approach 
was tested during the analysis of fluorophore systems under various parameters of a computational experiment. 
Simulated time-resolved fluorescence datasets, representing three fluorophore systems and characterised by 
one-, two- and stretched-exponential fluorescence decay laws were studied [16]. The stretched-exponential 
model is a represent of the donor fluorescence intensity decay in the presence of Förster type of energy transfer 
in a donor – acceptor molecular system. The donor fluorescence in three dimensional space can be written as 
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where i0 is the fluorescence intensity at time t = 0; q C CA A� � � � �0 5 0. ,/  where CA0 and CA are the critical and 
actual concentrations of acceptors; τD is the fluorescence decay time of donors [16]. The application of the 
algorithms of the developed approach to the analysis of datasets made it possible to accurately determine 
the fluorescence lifetimes of fluorophores. The accuracy of the estimated parameters by complex analysis 
is higher than in the case of using the classical approach based on separate processing of each dataset using 
analytical models of fluorescence decay (fig. 6, a). The developed approach requires significantly less time and 
the number of cal culations of the theoretical model, and allows faster and more accurate determination of the 
parameters of biophysical and optical processes in molecular compounds in comparison with the classical 
method. The use of si mulation models of optical-physical processes significantly increases the efficiency of 
parameter estimation in the case of analysis of complex molecular systems, such as photonic antennas based 
on metalloporphyrin films or zeolite crystals [43; 44], when the parameters of the molecular environment and 
the mechanisms of electronic excitation energy transfer, necessary to create accurate analytical models, are 
unknown.

Fluorescence fluctuation spectroscopy. The effectiveness of the analysis algorithms developed within the 
framework of the proposed approach was confirmed by simulated and experimental PCH measurements of 
fluctuations in the fluorescence intensity of the green fluorescent protein GFP-S65T [45; 46]. Analysis of ex-
perimental data on the GFPs in cell lysates revealed the presence of monomeric and dimeric forms of proteins 
(fig. 6, b –  f ). Monomers of the GFP demonstrate a spherical data cluster in the space of the first two principal 

Fig. 5. FluorSimStudio web application interface windows:  
examples of simulation modelling the stretched-exponential fluorescence decay dataset (a)  

and analysis results visualisation (b) of clustered fluorescence decay curves


