
Advanced and easy analysis

of biophysical data with 

the eSPC platform

Osvaldo Burastero

Garcia-Alai Team

European Molecular Biology Laboratory (EMBL) 

08/04/2026



Homogeneity

Stability

Each hexagon represents one eSPC tool 
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Data analysis tools for biophysics
Homogeneity

Differential scanning fluorimetry


Microscale thermophoresis 


Mass photometry 


Dynamic light scattering 


Circular dichroism 


Biolayer interferometry
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Burastero O. et al. (2021, 2023, 2025) ; Niebling S. et al., (2021, 2022)
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Philosophy behind the eSPC 

Both online and for desktop, and free (for academia) 



Philosophy behind the eSPC 

User-centered

Tutorials
”Thank you for looking into it. We 

were able to download the data 

successfully today. Thank you so 

much for your response and 

guidance throughout the process.“

Dr. Bhumika Shah, Lecturer,


Macquire University, Australia


User support

User Guide

“I just spent some time trying the 

new feature and have to say I love 

it! It is really intuitive and the 

overlay in addition with subplots 

is amazing”
 

Magdalena Otto, PhD candidate, 

Vienna BioCenter, Austria 




Philosophy behind the eSPC

Open-source



Philosophy behind the eSPC

Useful
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Differential scanning fluorimetry

Folded protein
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Thermodynamic parameters*

Enthalpy of unfolding ΔH

Temperature of melting Tm

Heat capacity of unfolding ΔCp

*Under many 
assumptions



Can we estimate Tm, even when it is not observed?

Tm = 110°C
Fitted Tm: 109.91°C

Tm = 120°C

Fitted Tm: 119.88°C
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CheMelt workflow

1 Data import

Signal to analyse (e.g. fluorescence at 350 nm)

Temperature range (e.g. 20 - 90°C)

Denaturant concentrations (e.g. 1 - 5 M)

Baseline types

Constant

Linear

2 Model selection

Baselines types and global/local parameters

Global thermodynamic parameters

S
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Temperature (°C)

Intercepts Slopes

3 Fitting

Data subset selection 

Parameter bounds 

Visual assessment of the fitted curves
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Chemelt workflow

1 Data import

Signal to analyse (e.g. fluorescence at 350 nm)

Temperature range (e.g. 20 - 90°C)

Denaturant concentrations (e.g. 1 - 5 M)

Baseline types

Constant

Linear

2 Model selection

Baselines types and global/local parameters

Global thermodynamic parameters
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(exponential or 
quadratic)

Temperature (°C)

Intercepts Slopes

3 Fitting

Data subset selection 

Parameter bounds 

Visual assessment of the fitted curves

Local
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Global
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4 Evaluation and interpretation 

Estimated thermodynamic parameters: Tm, 
ΔCp, ΔH and m. 

Predicted ΔG at all temperatures. 
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3 Fitting

Data subset selection 

Parameter bounds 

Visual assessment of the fitted curves

4 Evaluation and interpretation 

Estimated thermodynamic parameters: Tm, 
ΔCp, ΔH and m. 

Predicted ΔG at all temperatures. 

5 Export results

Fitted curves data

Publication-grade figures
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Relationship between ΔCp and protein length

Designed proteins

Jeffrey K. Myers, C. Nick Pace, AND J. Martin Scholtz, 1995



ΔCp  in hyper-stable proteins



ΔCp  in hyper-stable proteins
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CheMelt, the next eSPC tool
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Preprint coming soon



What about AI and data analysis?

Call tool (pyphotomol)Ask question/Prompt

Get tool 

response

Large language 
models (LLM)

Photomol Model 
context protocol 
(MCP) Server

Users Get response

Uses eSPC “proven” functions

Fast

Hightroughput



MCP PyCheMelt

Intuitive Data Handling: Using natural language the DSF data 
can be analysed in the same way as in the websrver. No coding is 
required.

Interactive Analysis: Through conversation the parameters can be 
adjusted during the analysis process

Florian Vögele

Trainee

EMBL Hamburg,

Germany



Take home message

The eSPC platform provides open-source, 
user-friendly tools for analysing 
biophysical data 

The eSPC platform provides open-source, 
user-friendly tools for analysing 
biophysical data 

A tool for global analysis of chemical and 
thermal denaturation is being developed

We’re working on creating MCP 
servers for each tool. Contact us to 
collaborate!


