Clustering algorithms




What is the problem?

Typical MD produced thousand to millions of

configurations. e.g. Saving every 5 ps will end up with
200 configuration in | ns.

If one is interested in the structural properties which
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Clustering

Clustering is a data sieving technique that can be
applied to any data set if one has a function which
measures the distances between any two points.

Clustering can lower the complexity of of the
. structural mformatlon reveallng patterns WhICh are
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Clustering

Clustering will gather all similar points into one
group (cluster). All the points in one cluster are
similar to each other then to points in other clusters.




Few concepts

eccentrics



Different algorithms

* Top—Down (Hierarchical)
* Bottom—Up (Single-linkage, Centroid-linkage,
Average linkage ...)
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Step O - Similarity matrix

Any clustering process starts with the building of a
similarity matrix. In which one uses a distance
function to calculate the distance between any two
points.

g RMSD between structures
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Step O - Similarity matrix

C-alpha RMSD matrix

10000 15000 20000

Time (ps)
0 RMSD (nm) 0.427
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Top—Down

Hierarchical

| .Assign all points to a single cluster.

2.Calculate the diameter of size of the clusters.
3Sp||t the blggest cluster around the two eccentrlc
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Top—Down

GROMOS (Daura et al. Angew. Chem. Int. Ed. 1999,
38, pp 236-240).

| .Calculate for each point the number of other points for

' MSD i h ' ff (neighb
which the RMSD is less then a given cutoff (neighbors).
2. T ' ' he high m f neighb
.The point with the highest nhumber of neighbors as




Bottom—Up

Single-linkage

| .Assign each point to its own cluster.

2.Calculate all the inter-cluster point-to-point distances




Refinement

Means

| . Assign a given number of points as seeds such that the
distance between the all points will be the largest
available.

2.Assign the remaining points to the cluster which has
the shortest distance to the cluster centroid.
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Jarvis Patrick

| .Determine the M nearest neighbors for each point.
2.Assign two points to the same cluster if:
Ithey are contalned in each others nelghbor |ISt
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What you can find at
GROMACS

* Single-linkage (Bottom— Up)
arvis-Patrick




