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Topological Data Analysis

Topological  Invariant:

Homology Group

Homotopy Group

Cohomology Ring

Steenrod Module

……

Torus               Double Torus           Knot           M ሷ𝐨bius Strip      

Sphere

Klein bottle

Persistent Homology

Persistent Diagram              Persistent  Barcode



Basic workflow in TDA
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Filtered Simplicial Complex

Cech Complex, Vietoris-Rips Complex, Alpha Complex, ……



Persistent Homology



Persistent homology for C60 analysis



Persistent homology for Biomolecule analysis

alpha helix beta barrel

Slicing method



Persistent homology for handwriting numbers
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Persistent homology based machine learning



Persistent homology based features 



Recent Progress of  TDA based drug design

PDBbind-v2013

Prof Wei Team’s performance using TDA-based learning models

DUD database

D3R Grand Challenge 4

D3R Grand Challenge 2

Protein mutation                    prediction

Prediction RMSD of  LogP

Drug design and discovery                        D3R  Grand Challenge                                SARS-COV2 Analysis

D3R Grand Challenge 3

Mutations at 501 and 452 in prevailing SARS-Cov-2 variants

Alpha      :  N501Y

Beta        : K417N, E484K, N501Y

Gamma  :  K417T, E484K, N501Y

Delta       :  L452R, T478K

Epsilon   : L452R

Kappa : L452R, E484Q
Omicron :  N501,…
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They predicts key mutation 

sites in prevailing variants



Thank You!
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