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Role of PTEN in mouse pre-implantation development
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Abstract: The PI3K/Akt signal transduction pathway plays an important role in pre-implantation embryonic
development. The tumor suppressor gene PTEN negatively regulates the PI3K/Akt pathway. Although PI3K is
constitutively activated during pre-implantation embryonic development, currently no evidence shows the presence and
possible involvement of PTEN in early embryo development. We investigated the expression of PTEN protein in
germinal vesicle (GV) stage oocytes as well as in pre-implantation embryos. The activated form of PTEN was distributed
in the peripheral of GV oocytes and compact morula. Treatment of GV oocytes with PTEN inhibitor bpV(pic) did not
affect the maturation of the oocyte, but significantly impaired embryonic development. Thus, our study suggests the

necessary role of PTEN in pre-implantation embryonic development.
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Fig. 1 Distribution of PTEN and phosphorylated-PTEN in pre-implantation embryos and GV oocytes
PTEN (Phospho-Ser380/Thr382/Thr383) Antibody(f##f2{t. PTEN)LA K PTEN (Ab-380/382/383) Antibody (&2 PTEN)FHFFHTLAN IR LK GV U i 3% %6
Jeygetasif, 5k Alexa Fluor 488, SHa5¢ . TEREAESUE MK BLRT VG Bih, & PTEN IR 1L PTEN (A5G T AR . A~E) IGRE %
M Bk, a~e) RIG R E F W BUE PTEN Gy diib 45 4L F) GV SRREIRIL PTEN Gy 4i4b 459 f) GV B0 PTEN Sufs ik 45 . G) —4nfieis R

=PRI, FAb B DU AAR ), #R LB 9. Bar=20 pm.

Immunofluorescent staining of GV oocytes by PTEN (Phospho-Ser380/Thr382/Thr383) antibodies specific for the phospho-PTEN or with PTEN
(Ab-380/382/383) Antibody specific for total PTEN. The embryos were then incubated with a secondary antibody, Alexa Fluor 488 goat anti-rabbit (green
fluorescence). Note that total PTEN and p-PTEN located differently in compact morula and GV oocyte. A-E) phospho-PTEN in preimplantation embryos; a-e)
total PTEN in preimplantation embryos; F) phospho-PTEN in GV oocytes; f) total PTEN in GV oocytes; G) a control with the secondary antibody alone. Bar=20 pm.
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Fig. 2 Effect of pbV/(pic) treatment on the developmental
competence of early embryos
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One-cell embryos were cultured continuously in the presence of 0 pumol
(control), 0.5 pmol/L, 2.5 pmol/L and 10 pmol/L bpV(pic). The developmental
rate was valued at the following stages (left to right): two-cell, four to
six-cell, eight-cell, 16-cell morula and early blastocyst. About 50 embryos
were scored in each experimental condition. The development rate had
significant difference between test group and control group in all stage
beyond 2 cells (P<0.05).
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