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Fig. 1 The mTOR expression of mouse oocytes

(a) Germinal vesicle (GV) stage. (b) Germinal vesicle breakdown (GVBD) stage. (c¢) Second metaphase (M Il ) stage. A1~ CI: The expression of
mTOR, FITC-antibody tagged, green; A2~ C2: Chromatin stained with DAPI, blue; A 3~ C3: Merged figures.
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2.2 BEHRERGIEXT/)NGR P BB A R A 20T

221 EMAEE AR FN/ BE BESE Y GVBD 1) 5%
Wi, V5 PMSG 48h & BN BEAH i E T o-MEM #5
FEM TR, S AL ISR 23R FE TR A A
X R AR AR ) — FEE AR, &5 R0, i

B FEAANH GVBD %, %AE B AT IR R,
WO, FHIEATEEE . I =R IR R
3.3 g/L I, GIRE4H A GVBD ) % A 5 5 50 e 4 AH
LU FRAIG, 22 A B (P <0.05). W&k 1.

Table 1 The effect of rapamycin on the rate of GVBD

The quantity of oocytes

The quantity of oocytes

Treatment factor . . The rate of GVBD/% t-test
with GVBD without GVBD
Control 110 14 88.9
Rapamycin (0.5 g/L) 96 16 853 P>0.05
Control 105 15 87.6
Rapamycin (2.5 g/L) 90 22 80.5 P>0.05
Control 105 13 88.6
Rapamycin (3.3 g/L) 74 36 67.2 P<0.05
Control 110 13 89.4
Rapamycin (5 g/L) 59 51 54.0 P<0.05
Control 106 16 87.5
Rapamycin (10 g/L) 42 69 38.0 P<0.01

222 FHAEE 25 Ab BN BLON BRGNP S — B 1A
(PBL) KRB 5EM . 35 PMSG 48 h J& 44 51 BE4H
BT o-MEM 7R h 85 7%, SEIRAL A AN A 2%
W TR A2, X RAUINAE N AR RN (1 6
WX, BIUHEH S — AR s g . S5 R,

FEEAEINE PB1 RAER, %EH A RERBITE,
WREBR S, PRI . I =K IR R
3.3 g/L I, UNEE4NM PB1 ()% AE % 5 0 IR0 AR B
MRS, 22 AT WE TP <0.05) . WAk 2.

Table 2 Effect of rapamycin on the rate of PB1

The quantity of oocytes

The quantity of oocytes

Treatment factor . . The rate of PB1/% t-test
with PB1 without PB1
Control 101 23 81.5
Rapamycin (0.5 g/L) 86 26 76.5 P>0.05
Control 95 25 79.2
Rapamycin (2.5 g/L) 79 33 70.3 P>0.05
Control 93 25 78.8
Rapamycin (3.3 g/L) 68 42 62.1 P<0.05
Control 99 24 80.7
Rapamycin (5 g/L) 54 56 48.7 P<0.01
Control 96 26 78.6
Rapamycin (10 g/L) 31 80 28.0 P<0.01

2.3 BWRERLEX/NRIVEAME mTOR RikRY
Al
WOCSREL IR ok GV ], 2R i
2 A B2 O RGN M AR AR BEASL I 21 mTOR [3&
&, ERIEHAAESAW LR, X4 mTOR
TEAZIE b FEIE, AEFE ) GV 15 BRAH i AEAZ AL
RIEWI R ks, 2 MAE N IX 1L GVBD

W, X IRAURE I R At R 2R, XTI
41 mTOR fhBH iRk, K35 mTOR &A1
BEQEARIE, HPEEAIEERT: M ISEREA
farp, X HE 41 mTOR 3= ZE A Bl g5 4k 4 40 A, Getts
A HE S AR IE MR b, T A A B AL FE AL
£ I 2] mTOR FHPEAE 5, H 3% 044 HE 21 A 80 0]
(Kl 2).
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Fig. 2 The expression of mTOR of control and rapamycin retreat
(a) Control GV stage. (b) Treatment GV stage. (¢) Control GVBD stage. (d) Treatment GVBD stage. (¢) Control M [ stage. (f) Treatment M [[ stage.
A1~ FI: The expression of mTOR, FITC-antibody tagged, green; A 2~ F2: Chromatin stained with DAPI,blue; A 3~ F3: Merged figures.
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0S4k, mTOR fHBE QL (afhRik, mTREHY
iR EFA A, HINERLHE
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HP R A R, R IE ¥ mTOR 7 #8554
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factor, MPF)[FVGHLRAS, HA 4405 W B
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B T2 500 R o 7, e L —20
AIF R R 8 7% /0N BN B 400 7] e AL ) LA 2
=Y.
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The Expression and Effect of mTOR During Mouse Oocyte Maturation

YANG Cai-Rong, WEI Yan-Chang, ZHANG Yan, ZHENG Ke-Jia, LI Ning, YAN Yun-Qin"
(Department of Animal Cell and Developmental Biology, Northeast Agricultural University, Harbin 150030,China)

Abstract The mammalian target of rapamycin (mTOR) is a serine-threonine kinase downstream in the PI3K-Akt
pathway, which belongs to the phosphatidylinositol kinase-related kinase (PIKK) family. The mTOR palys an
important role in cell cycle regulation and protein synthesis. mTOR signaling pathway is evolutionarily conserved,
which can integrate and converge a wide range of signals, including intracellular and extracellular nutrients, growth
factors, energy and stress conditions, and has a crucial role in vertebrate growth control. The upstream regulation
and downstream effects mediated by mTOR form a network of critical growth signaling pathways. Hence,
dysregulation of components within mTOR signaling network result in impaired internal environment conditions,
and first meiotic division can also be influenced if occurring during starfish and sea urchin oocyte maturation.
However, its functions in mammalian meiosis are unclear. The localization and function of mTOR during mouse
oocyte meiotic maturation were investigated with the oocytes of Kunming mouse. Location of mTOR was
examined in Germinal vesicle (GV) stage, Germinal vesicle breakdown (GVBD) stage and second metaphase (M
Il ) stage during mouse oocyte maturation by immunofluorescence technology. The rate of GVBD and polar body
extrusion (PB1) during mouse oocytes maturation was also detected by treatment with different concentration
rapamycin (0.5 g/L, 2.5 g/L, 3.3 g/L, 5.0 g/L, 10 g/L ). Immunofluorescent staining showed that mTOR mainly is
located on nuclear membrane during GV stage, distributed with the chromosome after GVBD, and distributed with
the spindle apparatus during M Il stage. The oocyte maturation was inhibited by treatment with rapamycin, and
the inhibitory action was concentration dependent, when the drug concentration reached to 3.3 g/L, the disparity
was significant (P < 0.05). Meanwhile, the location and morphous of mTOR were changed: under treatment with
3.3 g/L rapamycin, mTOR protein expression became obviously weaker and distributed more in intranuclear in the
stage of GV; and didn't distribute with the chromosome after GVBD, the morphous of chromosome was changed.
The mTOR can not be detected in M [l stage, and the chromosome arrangment was irregular. The results suggest
that the expression and distribution of mTOR shows stage specificity during mouse oocyte maturation, rapamycin
had an effect on mouse first meiotic division, including chromosome arrangment and spindle formation,
demonstrating that a rapamycin-sensitive pathways is involved in this mechinism. mTOR plays an important role
during procedure of GVBD and first polar body extrusion, which could regulate maturation process of mouse
oocyte through the changes of its expression and localization.

Key words mTOR, mouse oocytes, rapamycin, immunofluorescence
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