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Samp1 still remained in the ER, indicating that Samp1 is recruited
at a rather late stage in postmitotic nuclear envelope formation.

We decided to analyze the unusual distribution of Samp1 in
further detail. It has previously been shown that a fraction of the
integral INM protein emerin localizes in the vicinity of centrosomes
during mitosis (Dabauvalle et al., 1999). We therefore wanted to
compare the localization of emerin and Samp1 in mitotic cells, to
see whether they are part of the same structure in metaphase. Samp1
colocalized with emerin in the ER and close to the centrosomes,
but in addition, also occupied the subcentrosomal area between
spindle poles closer to the center of the cell (Fig. 6Aa-d). Emerin
was completely excluded from this zone. However, the area did
contain membranes, as shown by colocalization with DiOC6, which
is a marker for intracellular membranes (Terasaki, 1989; Yang et
al., 1997) (Fig. 6Ae-h). The subcentrosomal population of Samp1
also colocalized with tubulin in the polar region of the spindle (Fig.
6Ai-l,B) but not with anti-CENPA staining of kinetochores (Fig.
6Am-p). Therefore, Samp1-containing membranes are specifically
associated with the mitotic spindle and constitute a specific
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subdomain differing in protein composition form bulk mitotic ER
membranes. Strikingly, after eliminating the majority of Samp1 by
post-trancriptional silencing, the remaining Samp1 molecules
specifically distributed in the spindle-associated membrane domain
rather than in the ER (Fig. 6C). The apparent affinity of Samp1 for
this membrane domain suggests that Samp1 might have an important
function in processes associated with the mitotic spindle. Samp1
also displayed a similar distribution in the polar regions of the
spindle (Fig. 6D) in mitotic neuroblastoma and MDCK cells,
showing that the spindle-associated membrane domain is a general
phenomenon and not unique for HeLa cells.

We decided to investigate the molecular basis behind the
association of Samp1 with the mitotic spindle. Samp1 distribution
in the spindle area was evident in cells treated with cytochalasin

Fig. 5. A subfraction of YFP-Samp1 localizes to the polar regions of the
mitotic spindle in live cells. A time-lapse series of a mitotic HeLa cell
expressing YFP-Samp1. Selected fluorescence and corresponding phase-
contrast images are shown. In metaphase and anaphase (a-f, 0-10 minutes), a
subfraction of YFP-Samp1displayed intense fluorescence at the polar regions
of the mitotic spindle. In late telophase (i-j, 14 minutes), YFP-Samp1 was
recruited back to the NE surrounding the two daughter nuclei. Time in minutes
from start is denoted in the upper right corner. Scale bar: 10 µm.

Fig. 6. Characterization of a membrane domain associated with the mitotic
spindle. (A) Fluorescence micrographs and corresponding phase-contrast
images of HeLa cells double-labeled with anti-Samp1 and anti-emerin
antibodies (a-d), membrane dye DiOC6 (e-h), anti-tubulin (i-l) or anti-CENPA
(m-p). Note the colocalization of Samp1 and tubulin in the polar part of the
spindle, devoid of emerin. (B) 3D projection of a z-series of confocal images
of a HeLa cell in metaphase double-labeled with anti-Samp1 (green) and anti-
tubulin (red) antibodies. (C) Multicolor fluorescence image of a metaphase
HeLa cell treated with Samp1-targeted siRNA labeled with antibodies against
Samp1 (green), phosphohistone 3 (red) and pericentrin (magenta). (D) Top,
fluorescence micrograph of a neuroblastoma cell in metaphase double-labeled
with antibodies against Samp1 (green) and emerin (red). Bottom, fluorescence
micrograph of a MDCK cell in anaphase double-labeled with anti-Samp1
(green) and anti-protein disulfide isomerase (red) antibodies. Scale bars:
10 µm.


