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Abstract

From the expression pattern of Tpros, we
speculate that Tpros might play an important
role in spermatogenesis since puberty. We
expect to see reproductive abnormality with
the Tpros knock-out mice. However, after
screened 149 ES cell clones by PCR analysis,
we did not identify any candidate targeted ES
clone. We suspect that the low frequency in
homologous recombination is from the
improper knock-out construct. A modified
targeting plasmid was therefore reconstruct to
have the deleted Tpros fragment reduced to a

compatible size with the replaced Neo cassette.

Furthermore, we have tried severa different
expression constructs to express Tpros-fusion
protein. The construct with His-Tag gave a
better expression level after a 4-6 hr
incubation at 20°C. The identification of DNA
binding site as well as the antibody raising are
in progress by using the purified Tpros-His
fuson protein. Another project trying to
characterizing the in vivo function of Tprosis
to establish the Tpros RNAI transgenic mice.
Two founder line have been obtained and
under intensive breeding. The expression level
of Tpros and the mouse penotypes with a
reduced level of Tpros will be further

investigated.
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Spermatogenesis,

Mae infertility due to defective
spermatogenesis affects about 5-7% of all
couples trying to conceive. The cause of
impaired spermatogenesis in about one third
of infertle men is not known.
Spermatogenesis is a unique process of
continuing differentiation, during which
meiosis is followed by extensive changes in
cell morphol ogy and intracellular
organization. There is no genetic
polymorphism other than several mutations
on the Y chromosome have been correlated
with male infertility. The specific goal of
this proposal is molecular and functional
characterizations of one novel murine
testis-specific homeobox gene that we have
recently isolated from degenerate PCR and
named Tpros (Testis-prospero-like
homeobox).

Homeobox genes encode transcription
factors which containing a 60-amino acid
DNA binding motif, term the homeodomain.
The tertiary structure of which conformsto a
helix-turn-helix motif conserved in species as
evolutionarily distant from yeast to human
(1). Homeobox genes are known to be
intricately involved in the embryo develop-
ment (2-3), but less is known about their
function in the differentiation processes of
the adult organism. As previously stated,
spermatogenesis represents such a process,
and interestingly, several homeobox genes
have been shown to be expressed in murine
male reproductive systems, suggesting the
possibility that they may regulate develop-
mental events during male gametogenesis
(4).

The in situ hybridization data showed
that Tpros is specific expressed in the
spermatid stage which indicates that Tpros
might play an regulatory role during the
spermiogenesis.  In  addition, a highly
conserved domain (DCD) downstream of the
Tpros homeodomain might play a role in
regulaing the functional specificity of Tpros
such as the POU or pair domains among
other hmoedomain-containing proteins (5-7).



To characterized the in vivo function of
Tpros, we first tried to establish the Tpros
knock-out mice. The targeting vector was
construct with 6.5 kb of long arm and 0.6 kb
of short arm from which a fragment of more
than 10 kb will be deleted in the Tpros
genome (Fig. 1). This construct was
transfected into the ES cdl line by
electroporation. Genomic DNAs were
isolated and screened by PCR analysisin 149
selected ES clones (Fig. 2). However, no
positive clone was identified. We suspected
that the deleted region is too big to get a
better frequency in homologous
recombination. We therefore reduced the
deleted region to about 2 kb so a more
compatible size to the Neo resistance gene
cassette in the targeting plasmid (Fig. 3).

On the other hand, RNAi has been
proved to be avery powerful tool in study the
gene function. We have tried to injected the
Tpros RNAI into the mouse pronuclel to
make the transgenic mice. Fortunately, two
RNAIi transgenic founder have been
identified (Fig. 4). These Tpros knockout
down mice should be a model to study the
effect of Tpros loss of function. Phenotypes
from these knock-down mice will imply the n
vivo function of Tpros in the
spermatogenesis.

The other project we are making
progress is that we have purified the Tpros
protein. From severa E. coli expression
constructs (Fig. 5), we found that the
Tpros-His fusion protein can be stably
expressed from a 4-6 hr incubation at 200C.
We are trying to fish out the Tpros binding
site and associate proteins. Some DNA
sequences were obtained from the primarily
random selection with but no conclusive
results yet.

The maor goal of this grand is to
understand the molecular function of Tpros
gene. We have completed a modified version
of the Tpros knock-out construct from which
should give us a better chance to get the
targeted ES cell clone. To characterize the in
vivo function of Tpros in thespermatogenesis
through the mouse model, we have now in

the progress to characterize the expression
leve and phenotypes of the RNAI transgenic
mice. For another specific aims, we make a
good progress since we have obtained Tpros
protein. Binding site and associate proteins
should be able to identified in time.
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Fig. 1 Thefirst Tpros knock-out construct
The Tpros genomic structure is shown on the
top. Two homologous fragments are 6.5 and
0.6 kb individualy. The targeted alele is
shown in the bottom.
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Fig.2 The result from the PCR screening with
149 ES cell DNAs. No positive clone was
identified.
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Fig. 3 The modified Tpros knock-out
construct. The region intend to be deleted
and replaced with Neo cassette was reduced
to asize about 1.5 kb. The lon arm and short
arm are 5.5 and 1.5 kb individually.
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Fig. 4. (A) the Tpros RNAI transgenic mouse
contruct. (B) Two transgenic founder mice
were identified from PCR screening.
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Fig. 5. Tpros fusion protein expression from
severa different fusion constructs.






