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ABSTRACT

Before fertilization, mammalian oocytes undergo meiotic maturation, which consists of nuclear and
cytoplasmic differentiation, In this study, changes of Ca** stores in mouse oocytes were examined during
meiotic maturation and the role of Ca’* in the regulation of the maturation was investigated by using
monoclonal antibodies against smooth endoplasmic reticulum Ca?*-ATPase(SERCA-ATPase) and
calreticulin. Observations were made under epifluorescence microscope and /or confocal laser scanning
MICTOSCope,

In immature oocytes which did not resume meiotic maturation, SERCA-ATPases were mostly localized
in the vicinity of the germinal vesicle and calreticulins were distributed evenly throughout the cytoplasm.
In mature oocytes, SERCA-ATPases were observed throughout the cytoplasm, but were absent from the
nuclear region. In contrast, calreticulins were localized mostly in the cortex of the oocyte and were absent
from the cytoplasm. However, bright fluoresence stainings were observed in the perimeiotic spindle re-
gion of mature oocyte when labeled with antibodies against calreticulin,

These results indicate that mouse oocytes undergo distinct rearrangement of the localization of
Ca?*-ATPases and calreticulins during meiotic maturation. Thus it can be suggested that redistribution of
the Ca?* stores, as revealed by differential fluorescence stainings, is deeply involved in the regulatory
mechanism of mammalian oocyte maturation,
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free calcium® Z7}H(Ca?t transient) & F7)18 0.2 U}
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dojuhs date] FAAY Rujukg-(cortical granule
exocytosis), ZA4EE A, A 2 FH A, A 231 &
A9 3t B9 5o 43 weS fEaiA Ho
(Kline & Kline, 1992; Miyazaki ef al., 1993; Shiina
et al., 1993).

dutdo g n A AElA A2dl 2EFFE &
7t oM AF(A35) & wol A AFaue Aol
AZAZ PSP O 2N AAE = A xdy 24 43
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o2 Bia gt (Miyazaki et al, 1992: Kline &
Kline, 1994; Clapham, 1995).
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wWke] e M2 sglg AMEiT dabe
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ute] E3g& gol7] 98l HEPES-0.1% Triton
X-100 buffer(20mM HEPES, 300mM sucrose,
50mM NaCl, 3mM MgCl,,1 0.1% Triton X-100)2
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50uE Ae]skd 147 B 37C, 100% %7 7R
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A7 &4 Mel7 #d daks PBS-3% BSA-0.1%
Tween 2004 1087t A& 3t EoiA¢l Permount
(Sigma) 2 ¥, A Ie}2E Qo] #Aslgc). ¢
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w29l whole mounti conventional epifluore-
scence microscope (Zeiss Axiophot photomicro-
scope D-7082, Germany)2 #3, Apzl#edstg o
wale] .2 argon laser& AbS-3h laser scanning
confocal microscope(Zeiss LSM410, Germany)&
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1. 47 0= HXQ| calreticulin 22X

GV Stageol Sl AF w44 wRA conven-
tional epifluoresence microscope % confocal micro-
2¥xg ##g AF cal
reticulin® zpe] & F9)9 M E A Mo A3 59
T P4 Ve @a oy m2d) REson
3 Well = Aas)x) ofaret (Figs, 1 & 2).

scope® calreticulin®]

2. MF| M= LA} calreticulin 2E

Conventional epifluorescence microscopeE AR
sto] HEAS Ao &3 A AN A calreticuling
meiotic spindle(MS) ¥-&ofl 4 F8lo] Vebta v
A AER AA T2A £33l AAE 1Yo
(Fig. 3) confocal microscope® 0.8 pm 579 Ty
& HEINE ZAF ¥ vE ol Z 929 mei-
otic spindle 40 FFHoZ By 199 N
dolle M9 Ex3HA g5 B3 3o (Fig. 4).

3. A% 0|4=5 HX}2| SERCA-ATPase £X

Conventional epifluorescence microscope® 3
A3 A Aodstn MEF HAAHog Byshe A
o7 AFHAY (Fig. 5). &H confocal microscope
& At | um FAE laser scanning ste] @iE S
e B A3 A0S $402 59 o] % BT AT
A el FFate] Bxaln o elMe HAH ] of
ttt (Fig. 6).
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Fig. 1. A. Photomicrograph of fixed immature

mouse oocyte. X 400.
Immunofluorescence micrograph of im-
mature oocyte stained with second anti-
body only. x 400.

. Conventional epifluorescence microscopy

of an immature mouse oocyte after
immunolabelling with antibodies against
calreticulin. x 400.

In the preceding and subsequent figures,
because oocytes are somewhat flattened
by the coverslip, their diameters have
been altered.

GV: germinal vesicle,

Fig.2. Confocal laser scanning microscopy of an immature mouse oocyte after inmunolabelling with
antibodies against calreticulin.
A. One micrometer-thick optical section through the center of oocyte.

Calreticulin was barely seen except at the peri-nuclear region. X 400,

B. Three-dimensional construction from confocal microscopic images, X 400.
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Fig. 3. A. Photomicrograph of fixed mature
mouse oocyte. X 400.

B. Immunofluorescence micrograph of
mature oocyte stained with the sec-
ondary antibody only. x 400.

C. Conventional epifluorescence micro-
scopy of an mature mouse oocyte af-
ter immunolabelling with antibodies
against calreticulin. x 400.

MS: meiotic spindle

Fig. 4. Confocal laser scanning microscopy of a mature mouse oocyte after immunolabelling with
antibodies against calreticulin.

Four 0.8um-thick optical serial sections of the same oocyte(A, B, C, D): Note bright clusters of calreticulin
present in the cortex immediately beneath the plasma membrane and the meiotic spindle. x 400,
MS: meiotic spindle.
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Fig. 5. A. Photomicrograph of fixed imma-
ture mouse oocyte. X 400.

B. Immunofluorescence micrograph of
immature oocyte stained with sec-
ond antibody only. x 400.

C. Conventional epifluorescence micro-
scopy of an immature mouse ococyte
after immunolabelling with anti-
bodies against SERCA-ATPase. X
400. GV: germinal vesicle.

Fig. 6. Confocal laser scanning microscopy of an immature mouse oocyte after immunolabelling with
antibodies against SERCA-ATPase.
A, One micrometer-thick confocal section through the center of oocyte; The germinal vesicle is visible
as a dark area and is surrounded by a bright cluster of staining, X 400.
B. Three-dimensional reconstruction from confocal microscopic images. X 400,
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Fig. 7. A. Photomicrograph of fixed mature
mouse oocyte. X 400.

B. Immunofluorescence micrograph of
mature oocyte stained with second
antibody only. x 400.

C. Conventional epifluorescence mi-
croscopy of a mature mouse oocyte
after immunolabelling with anti-
bodies against SERCA-ATPase. X
400.

Fig. 8. Confocal laser scanning microscopy of a mature mouse oocyte after immunolabelling with
antibodies against SERCA-ATPase. X 400.

One micrometer-thick optical section through the center of oocyte(A, B, C, D). The cortex is more brightly
stained than the deeper cytoplasm.,
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7) confocal microscope2 #&& Ay} Aa wizle
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tex)Zo] wr} st Fx3bo] AFHJY (Fig.
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calreticulin®] ¥ ¥9} vlwsle ¥ of SERCA-ATP-
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A% Gl A9l calreticulin® Zh¢ A3 W2 24
537 fEol+ Ca?t pumpdl SERCA-ATP-
ased] £X 5 AU

Calreticulin® SERCA-ATPased] th3 a2 3
2)5te] ¥ o8BI M el-S conventional epifluoresc-
ence microscope 2 confocal laser scanning micro-
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