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Synopsis of project (background/research question/methods to be used/relevant key references):

Germ cells undergo meiotic cell division to develop into sperm or oocytes. In contrast to mitosis, meiosis produces cells with half the number of chromosomes. This is the result of two sequential rounds of chromosome separation without an intervening round of DNA replication. The first meiotic division, where homologous chromosomes are segregated, requires rather complex preparatory processes during meiotic prophase, including homologous chromosome pairing, synaptonemal complex assembly/disassembly and homologous recombination. Basic studies in knockout mouse models have demonstrated that proper progression of meiotic prophase is essential for fertility of the animals. Interestingly, male germ cell development appears more susceptible to gene mutations than that of females. However, these findings in basic cell biology have not been applied to clinical problems. There are only limited numbers of studies on spermatogenesis in humans with azoospermia which focus on the defects in meiotic chromosomal development.

We hypothesize that some cases of human azoospermia are associated with defects in chromosomal development during meiotic prophase. Clear documentation of such problems by using novel molecular markers will be useful for future diagnoses and treatments.
Key Techniques: Drying-down technique for chromosome spreading is a powerful and handy methodology for the preparation of cytogenetical samples, particularly from germ cells in meiotic prophase. We will study chromosomal development by immunofluorescence staining. The proteins we will focus on include Sycp3 (axial element of the synaptonemal complex), Sycp1 (transverse filament), Mlh1 (position of crossovers), gH2AX (DNA double-strand breaks), Rec8 (cohesion), Rad51/Dmc1 (recombination intermediate) and HP1 (heterochromatin organization). Marking these molecules allows us to illustrate defects precisely during spermatogenesis. These techniques are in place at our laboratory.

Lab Web Site:

http://www1.imperial.ac.uk/surgeryandcancer/divisionofcancer/reproductivebiology/gonandal/nobu_kudo/
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