
Putting               in charge of an arduous computational challenge 

                                    A Python-based PCA analysis tool (pyPcazip) has 
been developed, amplifying the analysis functionalities of its Fortran and 
C-based predecessors [1], including:  
- Better handling of memory issues when dealing with very large data sets;  
- On-the-fly selection of subsets of atoms of interest for the PCA analysis 
from the available data sets; 
- Flexible support for the simultaneous analysis of multi-trajectory 
datasets that vary in their molecular topology and number of atoms; 
- MPI support for input processing and internal calculations; 
- Compliance with HPC supercomputing architectures such as ARCHER. 
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• Rapid and quantitative analysis of 
molecular simulation data is shown, 
especially on equilibration and convergence 
(the dotted lines represent the clusters 
boundaries of the PCA projections); 

• Micro-level of ligand-induced residue-
specific changes in dynamics is reported: 
More than 60% of the rmsf difference of 
residues of the protein is significant at a 5% 
level (contact points represent residues 
containing atoms less than 3 Angstroms 
away from any atoms of the ligand).  
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                                     Principal Component Analysis (PCA) applied to molecular simulation data: 
 Reduces sampling data dimensionality in order to capture the dominant modes of motion of the molecular system; 
 Gives insight into structural and dynamical behaviour of molecules; 
 Enables highly compressed data storage of simulation trajectory files. 

Results 

Results from the application of 
pyPcazip to the investigation of 
ligand-induced changes in 
molecular flexibility in the Major 
Urinary Protein (MUP) are shown, 
extending our previous work [2]. 

MUP secondary structure 

Structure of pheromone 
isobutylmethoxypyrazine 
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                                       ExTASY - Extensible Tools for Advanced Sampling and analYsis – is a project to provide the biomolecular simulation community with a 
flexible and extensible software toolkit of advanced sampling methods for molecular simulation, targeted primarily at High Performance Computing (HPC) 
infrastructures (www.extasy-project.org). 

(A) Design of ExTASY. The modular elements that are developed 
or adopted are: the ExTASY Runtime, the ExTASY interfaces to 
the user and the infrastructure, and plugins to community 
codes and analysis routines. 
(B) Architecture for the ExTASY Runtime, which defines the 
main components and the control flow between them. Closed 
double-headed arrows represent communication between 
components internal to ExTASY; arrows with open-heads 
represent communication from an ExTASY component to the 
MD Engine. ExTASY uses SAGA-based Pilot-abstractions to 
provide fundamental support for ensembles, and SAGA to 
implement the infrastructure interface to different back-end 
systems. 
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Apo-protein: 100 independent simulations; 100 ns per simulation. 

Complex of protein and ligand: 100 independent simulations; 100 ns per simulation. 

Statistical analysis 
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