Non-centered PCA

We formulated each map as a column of a data matrix:
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where (g is the vector length and n is the number of cell types; €; is the standard basis of
RY. Assuming A = (@ij)nn = (@1, =, @n ) where a; is orthonormal eigenvector of XX with
eigenvalue A, then ATX"XA = diag (A1, =, An). Let F = (fy, -, f,) = XA, then X = FAT,

that is:
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where PC, = f, / \/X_I are orthonormal basis of R".

The above formula enables the chromatin maps to be projected into an n-

dimentional space spanned by PC,, ---, PC,. The variance along PC; is

Var(al,i \/_ RO W \/_) (1/n-a?)-x,, and the variation among columns of X is the

sum of variance along each PC:
Variation(X) =%-i||xi - X, ||2=Zn:(1/n —a’)-a .
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We sorted PC; by variance and used the first three PCs for mapping which capture the

largest fraction of variation. PCA requires calculating the eigenvalues and eigenvectors of

X. —X.
X"X. By standardizing chromatin map X; as Xi = L , the X'TX" is equal to

,/ZI (X =X))

the correlation matrix of X.



