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Homogenelity Interactions

Each hexagon represents one eSPC tool



Homogeneity Interactions
Data analysis tools for biophysics

 Differential scanning fluorimetry

e Microscale thermophoresis
* Mass photometry

» Dynamic light scattering

e Circulardichroism

 Biolayer interferometry

Burastero O. et al. (2021, 2023, 2025) ; Niebling S. et al., (2021, 2022)



Philosophy behind the eSPC

« Both online and for desktop, and free (for academia)
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embl spc @ emblspc/moltenprot_espc @ emblspc/foldaffinity_espc

emblspe emblspe

R shiny app to analyse differential scanning fluorimetry data. R shiny app to estimate binding affinities from differential scanning fluorimetry data
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© European Molecular Biology Laboratory (EMBL) emblspc/chirakit_espc emblspc/raynals_espc
https://'www.embl.org » groups :

emblspe emblspc

Sample Preparation and Characterisation Facility - EMBL

The SPC facility is located directly next to the EMBL beamlines at the PETRA lll synchrotron. We
offer a pipeline from the lab bench to our MX and SAXS ...

R shiny app to analyse circular dichroism data R shiny app to analyse single-angle dynamic light scattering data
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European Molecular Biology Laboratory (EMBL)
https://spc.embl-hamburg.de : -

eSPC platform - EMBL Hamburg @ emblspc/thermoaffinity_espc _===_

emblspe
An online data analysis platform for molecular biophysics. The eSPC platform provides easy to use

software for the UI\ﬂEFSIEI"IﬂiI"IQ of biﬂphysical EIDEFH'I"IEI"IIS. R shiny app to estimate binding affinities from microscale thermophoresis or fluorescence data. dOCker
@ 1m 4122 |




Philosophy behind the eSPC

« User-centered

Tutorials e ~
/ "Thank you for looking into it. We \ I "l Just spent some time trying the

new feature and have to say | love

were able to download the data

successfully today. Thank you so itl It is really intuitive and the

User support . e
overlay in addition with subplots

O
guidance throughout the process.“/ & s amazing’ /

/ Dr. Bhumika Shah, Lecturer, User Guide / Magdalena Otto, PhD candidate,

O Vienna BioCenter, Austria

)

much for your response and

Macquire University, Australia




Philosophy behind the eSPC

 Open-source

def differential_matrix_association_induced_fit(koff, kon, kc, krev, a):

Rate constant for E1S -> E1 + S.
kon : float
Rate constant for E1 + S -> EI1S.
ke : float
Rate constant for E1S -> EZ2S.
krev : float
Rate constant for E25 -> EI1S.
float
Concentration of the analyte (molecule being flown).

— O SPC-Facility-EMBL-Hamburg / eSPC_biophysics_platform Q, Type(/]to

(> Code (%) Issues {9 Pullrequests &> Agents (») Actions [ Projects () Security and

& eSPC_biophysics_platform rubiic

Returns

F main ~ ¥ 1Branch 0 Tags Q Gotofile np.ndarray

Differential matrix.

% osvalB update docker file Ob5b11c - 3 weeks ago rowl = [-koff — kon % a, —koff]

row2 = [-kec, -kec - krev]
matrix = np.array([rowl, row2])

return matrix




Philosophy behind the eSPC
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myloid MOKSLAS
Home  Cryo-EM v Biophysics v NMR v X-ray crystallography v Research Sector

Mass F‘hntumetry Anaconda — nemokama Jvairiy programy ir pakety rinkinys darbui su Python, R

LabPlot — nemokama duomeny analizes programa
serial cloner, ApE, Benchling, VectorBee - nemokamos molekulinio klonavimo

* Refeyn Ltd

jrankiy programos

* PhotoMol|analysis from the European Molecular Biology Laboratory (EMBL) Hamburg Station SPC Webserver|- EMBL programos analizuoti DSF, DLS ir CD duomenis.
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Philosophy behind the eSPC
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Differential scanning fluorimetry

Folded protein 100

Heat [Denaturant] (M) . Thermodynamic parameters*
J 30 :
Unfolded protein 1 % Enthalpy of unfolding AH
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Heat capacity of unfolding AC,
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Hamborg et al. Global analysis of protein stability by temperature and chemical denaturation. 2020 assumptions



Can we estimate T,,, even when it is not observed?
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CheMelt workflow

1 Data import

. Signal to analyse (e.qg. fluorescence at 350 nm) Baseline types

« Temperature range (e.g. 20 - 90°C) Constant
« Denaturant concentrations (e.g. 1 -5 M) Linear
I
-
§&)
N
2  Model selection

« Baselines types and global/local parameters Temperature (°C)
e Global thermodynamic parameters




2 Model selection
e Baselines types and global/local parameters
e Global thermodynamic parameters

Intercepts Slopes

3 Fitting Local Local
e Data subset selection

Local Global

e Parameter bounds
e Visual assessment of the fitted curves Global Global



3 Fitting

e Data subset selection
e Parameter bounds

e Visual assessment of the fitted curves

4 Evaluation and interpretation
e Estimated thermodynamic parameters: T,

AC,, AH and m.

 Predicted AG at all temperatures.

O Export results

e Fitted curves data
e Publication-grade figures
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Relationship between AC, and protein length
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AC_ =-119 + 0.20(AASA) R =0.98
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Fig. 3. Dependence of (A) m value for Gdn HCI denaturation, (B) m
value for urea denaturation, and (C) heat capacity change upon unfold-
ing on AASA for the 45 proteins in our data set, corrected for the ef-
fect of crosslinks by 900 A? per crosslink (see text). Proteins with no
crosslinks are shown as @ and those with crosslinks as O.

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



AC, in hyper-stable proteins

Biophysical Journal c’
CelPress

Volume 83, Issue 6, December 2002, Pages 3126-3133

Toward the Physical Basis of Thermophilic
Proteins: Linking of Enriched Polar
Interactions and Reduced Heat Capacity of

Unfolding

& OPEN ACCESS ﬁ PEER-REVIEWED

Huan-Xiang Zhou A = RESEARCH ARTICLE

Stabilizing Salt-Bridge Enhances Protein Thermostability by
Reducing the Heat Capacity Change of Unfolding

Chi-Ho Chan, Tsz-Ha Yu, Kam-Bo Wong [=]

Published: June 24, 2011 « htips://doi.org/10.1371/journal.pone.0021624

Article Authors Metrics Comments Media Coverage

L4




AC, in hyper-stable proteins
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CheMelt, the next eSPC tool

Global analysis of thermal and chemical denaturation using CheMelt:
Thermodynamic dissection of highly thermostable de novo designed proteins

Vili Lampinen*'*** ; Osvaldo Burastero*”° ; Iara Placido Guazzelli'**** ; Florian Vogele>® ; Francisca
Pinheiro ***; Jan S. Nowak. ; Maria M. Garcia Alai™° ; Magnus Kjaergaard™*>*
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Vili Lampinen Florian Vogele Magnus Kjaergaard Preprint coming soon
PostDoc Trainee Associate Professor
Aarhus University, EMBL Hamburg, Aarhus University,

Aarhus, Denmark Germany Aarhus, Denmark



What about Al and data analysis?

Ask question/Prompt Call tool (pyphotomol)

R

Users Get response Large language Get tool Photomol Model
P models (LLM) eSpPonNse context protocol
(MCP) Server

[/ Uses eSPC “proven” functions

[/ Fast
v 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.

Florian Vogele

: - : Trainee
Interactive Analysis: Through conversation the parameters can be EMBL Hambur,

adjusted during the analysis process Germany



Take home message

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

biophysical data

=

isation > SPC Services > SPC Data Analytics Related: EMBL Hamburg

eSPC, an Online Data Analysis
Platform for Molecular Biophysics

The eSPC platform provides easy to use software

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!




