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Summary 

The centrosome is an organelle essential to proper chromosomal migration and normal cell growth. In the human, the centrosome 
is comprised of two centrioles and the pericentriolar cytosol; its control of embryo cleavage processes derives from its role as a 
locus for spindle organisation. At fertilisation, it is the human sperm centrosome that is responsible for ordering these processes, as 
the oocyte appears not to contain working centrosomal structures. Abnormalities in fertilisation or early embryo cleavage could be 
related to impaired sperm centrosome structure or function in some cases. While potential future treatments of infertility due to a 
defective centrosome could involve use of a donor centrosome to restore normal cell development, such an approach would depend 
on accurate localisation of this organelle for subsequent transplantation. To locate centrosomal components in the heads and tails of 
human spermatozoa, labeling was performed on intact spermatozoa using antibodies of known specificity to highly-conserved cen
trosomal elements. Following general mapping of immunofluorescent signals, unlabeled sperm were dissected to form head/tail 
sperm fragments which were then separately tested. Distribution of centrosomal proteins in head and tail fragments was assayed for 
each separation method. Three reagents were compared: 1) rabbit anti-mitotic spindle protein (anti-MSP) antibody, 2) rabbit poly
clonal centriole-specific antibodies, and 3) mouse monoclonal anti-MPM-2 (a centrosome phospoprotein) antibody. Of these, anti
MPM-2 antibody appeared to be the most reliable, labeling centrosomal elements in 63% (n= 1,386) of treated spermatozoa. Sequen
tial utilization of n-butylamine to effect head/tail separation followed by anti-MPM-2 antibody labeling was a satisfactory method 
of centrosome localisation. Microextraction of centrosomes and pericentriolar matrix identified by this method awaits further testing. 
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Introduction 

Proper cytoplasmic microtubule assembly and function 
are fundamental to normal cellular growth and division, 
since chromosomal arrangement and distribution at 
mitosis are directly orchestrated by microtubules. Micro
tubule kinetics are complex and regulated in most animal 
cells by a microtubule-organising center known as the 
centrosome (Vandre and Borisy, 1989). This organelle 
determines the intrinsic polarity and orientation of micro
tubule assembly. In the human, the centrosome is com
prised of three elements: two perpendicularly-oriented 
centrioles and the pericentriolar cytosol. Generally, the 
somatic cell centrosome orders an interphase array of 
microtubules and replicates at mitosis to nucleate the two 
poles of the mitotic spindle. During fertilisation, 
however, special mechanisms exist at the gamete or 
zygote level to control centrosome inheritance and dupli
cation. Unique centrosome processes at fertilisation are 
important to avoid centrosomal contributions from both 
gametes. If centrosomes from both oocyte and spermato
zoa were retained and remained functional after fertilisa
tion, the zygote would enter the first mitotic division with 
two sets of centrosomes and four centrioles. This would 
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result in the generation of abnormal multipolar spindles, 
aneuploidy, and mosaicism (Sluder et al., 1989). To avoid 
this, the centrosome of one gamete is incapacitated upon 
fertilisation. In most mammals (the mouse being an 
exceptional case), such inactivation is not random and the 
functional centrosome is typically derived from the ferti
lising spermatozoa (Schatten, 1994). 

There is now little doubt that in humans the male 
gamete is the source of the active centrosome at fertilisa
tion (Palermo et al., 1994). Whereas human spermatozoa 
have distinct centrioles, extensive analysis by transmis
sion electron microscopy (TEM) has shown that human 
oocytes lack centriolar structures (Sathananthan et al., 
1991). The proximal centriole of the sperm is located 
within the connecting piece near the basal plate of the 
sperm head, and has the characteristic structure of nine 
microtubule triplets surrounded by electron dense mate
rial flanked by nine cross-striated columns. Initially, the 
distal centriole gives rise to the axoneme; later during 
spermiogenesis, this centriole produces dense fibers 
(Sathananthan, 1991; Sathananthan et al., 1996). 

Since the centrosome (which has also been called the 
"cell center") figures so prominently in zygote develop
ment, competent centrosomal function is necessary to 
enable fertilisation and normal cell homeostasis. How 
might centrosomal defects in the immediate post-fertili-











146 L. T Colomhero, T Takeuchi, E. S. Sills, W G. Breed, Z. Rosenwaks, G. D. Palermo 

matozoa dissection, centriolar retention, and associated 
reproductive outcomes will be needed before organelle 
transplantation becomes a therapeutic reality. 
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