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Reproductive biology, although seen as a spe-

cialty study area, has many unique biology

models that offer insight into the regulation

of cellular processes that are shared by many

different cell types. The most celebrated

example of this was the discovery of the

cyclins and their role in cell cycle regulation

in Xenopus oocytes.1–4 Meiosis is one such

aspect of this field that presents an important

window for the study of both cell cycle regu-

lation and chromatin structure. Meiosis only

occurs in the testis and ovaries, and only in

the germ cells that eventually produce sper-

matogonia and oocytes.5 In this issue, Cheng

and colleagues6 present data to suggest that a

novel protein they originally identified in the

rat testis, called LM23, is crucial for the regu-

lation of meiosis in spermatogenesis. It is per-

haps fitting that LM23 is a member of a family

of proteins called Speedy/RINGO that regu-

late cyclins.7

The Speedy/RINGO family contains at least

eight member from yeast to humans, and all

share a central region called the Speedy/

RINGO box.7 These proteins participate in

the cell cycle, DNA damage response and entry

into meiosis, through direct binding to CDK1/

2. Liu and colleagues originally identified

LM23 as a gene by differential display that

was very highly expressed in rat testis in the

cells that are undergoing meiosis, spermato-

cytes.8 In this report, they demonstrated that

LM23 has a Speedy/RINGO box that is 97%

homologous to the mouse Speedy/RINGO A.

At present, there are few models to study mei-

otic maturation of male germ cells in culture,

and those that are available are technically

difficult.9 Oocytes, however, can be matured

to complete meiosis in culture, and using this

system two members of the Speedy/RINGO

family have been shown to promote meiotic

maturation, XRINGO in Xenopus10 and por-

cine Speedy A2.11 The proposal by Cheng

et al.6 that LM23 is involved in male meiosis

therefore seems reasonable.

These authors supported this hypothesis

with two key experiments. First, they pre-

pared antibodies to LM23 and showed that

it localized specifically to spermatocytes in

the rat testis. They also performed a knock-

down experiment using RNAi to the LM23

gene and demonstrated that when LM23 is

knocked down, spermatogenesis is arrested

at the spermatogonial stage. Finally, the

authors have provided microarray data to

show that key proteins in the CDK path-

way are affected. Altogether, the data

strongly support a role for LM23 in male

spermatogenesis.

This work may eventually lead to insights

into the initiation of meiosis during sper-

matogenesis. Primordial germ cells (PGCs)

are the embryonic precursors that give rise

to either spermatogonia (male) or oogonia

(female). The timing of meiosis is a key factor

in sex differentiation of PGCs. After sex dif-

ferentiation, female PGCs immediately enter

meiosis, whereas male PGCs cease at G0 cell

cycle stage and finally enter meiosis after

birth. By treatment with retinoic acid, how-

ever, male PGCs enter meiosis and exhibit

female-specific methylation imprints.9 The

mechanisms of this redirection of the genetic-

ally programmed development of male PGCs

are not yet understood. It will be interesting

to determine whether the Speedy/RINGO

proteins have an early role in directly sperma-

togonia into meiosis.
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