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In most multicellular organisms, the fertilized egg with totipotency undergoes repeated mitotic
divisions to produce all the celis of the body. During this process, differentiating potency of most
somatic cells becomes restricted. On the other hand, germ cells are believed to keep the totipotency
because they can become a new individual by fusing with another germ cell. Therefore, the
characteristic of the germ cell is a crucial problem that should be solved in the fields not only of
Developmental Biology but also of Regenerative Medicine.

For obtaining a clue to understanding this characteristic, a novel gene, Xtr (Xenopus tudor repeat)
has been previously found in Xenopus laevis. The transcriptional and translational products of this
gene occur not only in the germ line cells but also in the early embryonic cells, which are thought to
possess pluripotency yet. Previously by taking advantage of microinjection into eggs and embryos
with anti-Xir antibody for specifically inhibiting the Xtr function, it was demonstrated that depletion
of the Xtr function caused the inhibition both of microtubule assembly around nucleus and of
karyokinesis progression after prophase. This result suggested that mitofic cycle in germ line cells
and early embryonic cells as well as meiotic cycle in germ line cells was regulated by a unique
mechanism which does not exist in destined somatic cells. Although Xtr is thought to play an
important role in this mechanism, how it controls these cell cycles remains largely unknown.

Since Xtr contains plural tudor domains which are known to associate with target proteins directly,
Xtr-interacting proteins were investigated in this study by immunoprecipitation with an anti-Xtr
monoclonal antibody (mAb) to understand the exact function of Xtr, and several specific protein
bands were detected. By MS/MS analysis, at least 10 individual proteins were specifically
identified. Among them, there was Y-box binding FRGY2, which is known to be a component of



messenger 1bonucleoprotein (mRNP) particle as a repressor for maternal mRNA translation and to
occur in the germline cells and in the early embryonic cells like Xtr. To investigate whether Xtr
was also a member of the mRNP particle, gel filtration assay was carried out and Xir (putative
molecular mass is approximately 270kDa) as well as FRGY2 were detected in the void fraction
(>1,500kDa). Immunoprecipitation of Xtr from this fraction with anti-Xtr mAb clearly showed the
interaction of Xir with FRGY2. These results suggested that Xtr and FRGY2 constituted an mRNP
particle.

The search of mRNAs in the immunoprecipitate with anti-Xtr mAb followed by reverse
transcription, ¢cDNA amplification, cloning and screening of ¢cDNA libraties suggested that the Xtr
associated molecules included several mRNAs, which have already been reported with the putative
functions of their translational products. Most of them are related to cell cycle (RCC1, XRHAMM,
XL-INCENP, XMAD?2, and Mi-2). Along with them, a germ plasm-specific mRNA, XDead end
mRNA, was also detected. The association between Xtr and these mRNAs was further confirmed by
conventional RT-PCR using gene-specific primers that were designed at their open reading frames.
To clarify the state of Xtr-FRGY?2 interaction, the homogenates were treated with RNase A, followed
by immunoprecipitation of Xtr from them. Although RNase A treatment caused the complete
degradation of RNA in the homogenates, Western blot analysis of the anti-Xtr-immunoprecipitates
showed the interaction of Xtr with FRGY?2 in both homogenates treated with and without RNase A.
This result suggested that Xtr-FRGY 2 interaction was not mediated by RNA.

Immunochistochemical observation clearly showed the co-localization of Xtr with FRGY2 also in
germ plasm, in which XDead end mRNA has been reported to be localized specifically. On the
other hand, distribution of Xtr in other cytoplasmic areas could not be clarified because of high
background by autofluorescence of the yolk. To examine the presence of Xir in other areas besides
germ plasm, homogenates were prepared separately from animal half (lack of germ plasm) and
vegetal half for immunoprecipitation of Xtr. Western blot analysis of the immunoprecipitates with
anti-Xtr mAb revealed the presence of Xtr in animal half as well as vegetal half, along with the
showing of Xtr-FRGY?2 interaction. These results suggested that Xtr was distributed all over the
embryo and especially accumulated in germ plasm at high concentration.

To understand the state of Xt~-FRGY2 interaction before and after fertilization and during cell
cycle, the amount of FRGY?2 that interacted with Xtr was compared in the unfertilized eggs and in
the fertilized eggs at different intervals after insemination. Although no striking difference was
observed among them, a part of Xtr was degraded upon fertilization of the eggs, suggesting that this
degradation may be related to the function of Xtr because previous experiments have shown that Xtr
does not act in the unfertilized eggs.

Taken together, the findings of the present study suggested the possible role of Xtr in translational
activation of the maternal mRNAs repressed by FRGY2 in mRNP particle for the regulation of

karyokinesis progression as well as the germ cell development.
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