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Expression of OB-R, Regulation of Mitogen Activated Protein Kinase Activity
and Maturation by Leptin in Mouse Oocytes
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Objective: To verify the expression of leptin receptor (OB-R) in oocytes and preimplantation embryos,
the involvement of mitogen activated protein kinase (MAPK or Erk1/2) in the leptin signaling, and
effect of leptin on the oocyte maturation in mice.

Method: RT-PCR analysis of OB-R was conducted in germinal vesicle (GV)-intact and MII stage
oocytes, and 1, 2, 8-cell embryos and blastocysts. Germinal vesicle breakdown (GVB), polar body
extrusion, monitored in the presence or absence of leptin (1 pM). Following the leptin treatment,
temporal changes in MAPK activity were verified by immunoprecipitation and in vitro kinase assay in
MII oocytes. ,

Results: The expression of OB-R mRNA was found in GV and MII oocyte but not in the embryos.
MAPK activity of the MII oocytes was significantly increased by brief incubation in the HTF
supplemented with leptin (1 M). Priming of PD098059, a MEK inhibitor to leptin treatment attenuated
the activation of MAPK by leptin in MII oocytes. Following 24 hrs of culture of the GV oocytes, leptin
significant increased the GVB and 1st polar body extrusion.

Conclusion: This result suggested that functional interaction between leptin and OB-R resulted in
potentiation of MAPK (Erk1/2) activity in MII oocytes through MEK activation and that leptin might
be a local regulator of meiotic maturation of the mouse oocytes.
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(Figure 1).
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Figure 1. The expression of OB-R in mouse oocytes. RNA isolated from oocytes was subjected RT-PCR, and was
analyzed for leptin receptor (OB-R) expression. RT-PCR of B-actin mRNA which served an internal control.

Table 1. The effect of leptin on the maturation of mouse oocytes

Leptin Incubation No. of GV GVB 1stPB Activated Deg.
@M) time oocytes (%) (%) (%) ) (%)
0 6 82 17(20.7)  65(79.3)
100 6 83 10(121) 73 (87.9)
1000 6 86 8(93)  780907"
0 24 82 15(183)  41(50.0)  23(285) 1(12) 2(24)
100 24 83 10(12.1)  44(53.0)  29(34.9) 0(0.0) 0(0.0)
1000 24 86 8(93) 42(488) 36419  0(0.0) 0(0.0)

geminal vesicle intact (GV) oocytes collected by follicle puncture 46 hrs post PMSG. After removing the follicle cells,
the oocytes were incubated in the human folliclular fluid (HTF) media in the presence or absence of leptin (100 and
1000 nM) for 24 hrs. Germinal vesicle breakdown (GVB) and extrusion of 1st polar body (1st PB) were monitored.
Data are from four independent trials. !, pathenogenetically activated oocytes among the mature (MII) oocytes; *, sig-
nificantly different from control (p<0.05). **, significantly different from control (p<0.01)
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Figure 2. Temporal changes in MAPK activity by leptin in mouse oocytes. MII oocytes collected following the
induction of superovulation. After removing the follcile cells by brief incubation in the 0.1% hyaluronidase solution, the
oocytes were placed in the HTF media and subjected to leptin treatment (100 nM). Subsequently, oocytes were lysed in
assay RIPA buffer and subjected to immunoprecipitation (IP) using Erk1/2 antibodies at varying time after leptin
treatment (1, 10, 30, 60 min). Following the IP immune complexes were subjected to kinase assay using myelin basic
protein as kinase substrate according to manufacturer's instruction (see Materials and Methods). Data were normalized
by the control (T0) oocytes. Error bars are SD (n=3). *, significantly different from control (T0); **, significantly
different from others (by Student's #-test).
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Figure 3. The effect of PD098059 on the activation of MAPK by leptin in mouse oocytes. GV- and MII oocytes were
incubated in HTF containing leptin (100 nM) for 10 min and subjected to IP and kinase assay. To verify the regulation of
MAPK activation by MEK, PD098059 (10 uM), a MEK inhibitor was treated to oocytes 10 min before leptin treatment.

Error bars are SD (n=3). *, significantly different from control (p<0.05); **, significantly different from others (p<0.05)
by Student's z-test.
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A2RE A1FA GEAE F-28 (p<0.01) Zol7}t
191} (Table 1).
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