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I. INTRODUCTION

The dynamics of genome regions are asso-
ciated to the functional or dysfunctional be-
haviour of the human cell. In order to study
these dynamics it is necessary to remove per-
turbations coming from movement and defor-
mation of the nucleus, i.e. the container hold-
ing the genome. In literature models have
been proposed to cope with the transformations
corresponding to nuclear dynamics of healthy
cells. However for pathological cells such as
cancer cells, the nucleus deforms in an ap-
parently random way, making the use of such
models a non trivial task. In this paper we pro-
pose a mapping of the cell nucleus which is
based on the minimization of telomere motion,
i.e. the motion of the very ends of chromo-
somes.

II. HOW TO USE THE STYLE FILES

Polyharmonic spline interpolation is com-
monly used for non-rigid registration of
biomedical images [1], i.e. a point pt = (x,y)
at time frame t is mapped to:

M(pt) = a+axx+ayy+

N∑
j=1

wj‖pt−ct(j)‖

(1)
where a, ax, ay and wj are a set of weighting
coefficients. These coefficients are calculated
in such a way that a set of control points, ct(j),
are mapped to their counter points in the next
time frame. It is however not always possi-
ble to find stable landmarks in this type of mi-
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Figure 1. Two examples: in red and blue the con-
tours and telomeres of consecutive time frames,
in green the mapped telomeres.

croscopic images. The only strong stable fea-
ture is the contour: points lying on the contour,
should be mapped to other contour points to the
contour. Although it is still necessary to find a
mapping between contour points, i.e.

ct+1(s) = M(ct(γ(s))) (2)

where c(.) is a parameterization of the contour
and γ is a warping function. In this work, we
propose to find a contour mapping based on
minimizing telomere motion. Telomere motion
is generally restricted to the motion induced by
nuclear deformation. There might be a small
displacement due to telomere dynamics, but
this displacement is neglectable compared to
overall motion. So the warping function in eq.
(2) is optimized such that

∑
i=1‖ti −M(ti)‖

is minimal, where ti are the telomeres cen-
troids.

III. CONCLUSIONS

A new nucleus mapping algorithm is pro-
posed. The proposed method does not put con-
straints on the possible shapes nor on the pos-
sible deformations, making this method suited
for the analysis of pathological nuclei.
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