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1 Generalized correlation coefficient and canonical correlatn

Let {A} and{B} be twod-dimensional Gaussian random vector series with zero nmEaatotal

covariance matrix

Caa C
C_ AA LaB (1)

Cga CgB

is a block matrix whereCap and Cgg are within-vector covariance matrices pA} and {B}
respectively an€ag = C/,, is between-vector covariance matrix.

The mutual information (MI) betweeh andB is?

MI(A,B) =H(A)+H(B)—-H(A,B) (2)
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whereH is entropy and for a Gaussian distribution the entropy canritéen as

H(A) =2In(2re)? || Ca |
H(B) =3in(2re)! | Ces |

H(A.B) =3In(2me/™ | C| ©

with || . || denoting the determinant. From Eq. (3) the Ml betwéeandB is

(oL
MIAB) =30 (e T Gan @

The generalized correlation coefficient, GEGf A andB is then

—2MI

GCC(A,B) =\ 1—ed

e Ic| g
‘\/1 (HCAA HHCBBH) (5)

One can write

ICI
1 Caa Il Ces |
_ [ Canllll Cee —CeaCan *Cag ||
I Caa Il Ces |

=|| | —Cpg *CpaCan *Cag ||

=122

1
d

Hence GCC(A,B) J (|‘| (1- )\2> , (6)

where the)\i2 are eigenvalues d€gg *CgaCan 1Cag andA; are called canonical correlatichs
betweerA andB. A2 have values between zero and one. See*Ref.a short review on canonical

correlations. The valuesz’s are also the eigenvalues@f;AfchB Cgs 1Cga. The eigenvectors

S2



of the former matrix are the basis vectors Bband of the later matrix the basis vectors farFor
reference ifCgg, Caa andCag are all diagonal the€gg CgaCaa Cag becomeR2 matrix
introduced in the main article. Let us assulfevalues are ordered/*, VB are the corresponding
eigenvectors andl? is the largest eigenvalue. The¥ andV are linear combinations @, ..., Ag
andBsg, ..., B4 such that the correlation between them is maximum amongsaéliple combinations

of Ay,...,Aq andBy,...,Bq and A, is the Pearson’s correlation coefficient (PCC) between them.
Similarly Vé andvg are linear combinations d44,...,Aq andBai,...,Bg, which have a PCC of

zero withV} andV'g respectively, with the second largest P& between them. While canonical

correlations have a definite physical meaning, the vag/l]& (|‘|i (1—/\3))5 is always dominated
by the largesi? and cannot be considered a proper correlation coefficient bl@®)een position
vectors. Consider the case whe¥gis close to 1 while otheA?’s are close to zero. Then the
product term will be close to zero and GCC will be close to 1. Ualsa case, although andB
are highly correlated in one direction, they are not coteelat all in the othed — 1 directions, yet
the GCC value is still 1.

For example, if we take the seri¢s} and{B} generated from the model in Figure 1 with

A6 = 11/6 we have

184 17.3 7.4 242
Caa = ,CaB = ,
17.3 184 57 247
5.0 126
Cee = - (7)
12.6 485
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And we haved 2 = 0.90 andAZ = 0.68, so that

—0.64 —-0.77
Vi = Vo = :
0.77 —0.64
—-0.91 0.68
Ve = V8 = : (8)
0.41 —-041

V4 andV? are almost perpendicular foandB respectively. Sd 2 is reflectingR?(Bg, Ag) which

is 1 in the model in Figure 1. Similarly4 andV5 are almost parallel té andB respectively
andAZ reflectsR?(By, Ar) which is 0.69. And GCC ofB,A) becomes 0.91. GCC calculated by
methods developed by Kraskov et’ajjave a value of 0.96 as plotted in Figure 1, which is not an

accurate reflection of the correlation{A} and{B} or B, andA,.

2 Correlation between components of vector
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Figure S1. Pearson’s correlation coefficient betwgegi &nd Z of the position vectors o€y
atoms calculated from the molecular dynamics simulatio8rafSH2 domain. About 40% of the
calculated PCC values are more than 0.3 and about 10% are inaor@ 6.

We calculated Pearson’s correlation coefficient (PCC) betweg andZ components of the
position vectors oC, atoms in the 80,000 conformations saved during the moleclylaamics

simulation of Src SH2 domain described in the main articleigufe S1 shows the probability
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density of these PCC values. About 40% of the calculated PQ&sare more than 0.3 and about

10% are more than 0.6.

3 Comparison among correlation coefficients
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Figure S2: &) DICC and||VCC|| of pairs ofC, atoms calculated from 40x2 ns long trajectory of
Src SH2 domain in complex with the ligand pYEBbY) (GCC and||VCC|| of pairs ofC, atoms.
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