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Application of Fluorescence Microscopy in Research of Qocyte Meiosis
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Abstract Dynein, tubulin, and chromosome play important roles in oocyte meiosis. However, the traditional
fluorescence microscopy is limited by the diffraction limit and has low resolution, which cannot meet the imaging
requirements of oocyte meiosis. Firstly, the normal maturation system of oocyte in vitro and abnormal maturation
system under the action of sodium orthovanadate (SOV) are established. Then the confocal fluorescence microscopy
and stochastic optical reconstruction microscopy (STORM) are applied to study the localization of the two important
proteins of dynein and tubulin and the morphology and structure of chromosome during the oocyte meiosis. The
fluorescence imaging results show that the co-localization of dynein, spindle assembled by tubulin, and the
morphology and structure of chromosome can correctly reflect the different stages of oocyte meiosis in the normal
system. In the SOV treated groups, the abnormality rate of spindle structure increases, and there are typical spindle
structures such as barrel, slender, regiment, disorderly, piriform, and multipolar. The abnormality rate of
chromosome structure also increases. The STORM results clearly present the structural information of the spindle,
and the 3D STORM results reveal the disorder level of abnormal spindle. This method provides an imaging approach
with higher resolution for the research of the oocyte meiosis.
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Fig. 1 Morphology of the oocyte cultured in vitro for 12 h under the action of different concentrations of SOV at the periods

of (a) GV, (b) GVBD, (c) PB and (d) parthenogenetic activation; (e) statistical data in different meiosis processes
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Fig. 2 Fluorescence co-localization of dynein,

a-tubulin and chromosome of the oocyte cultured
in vitro for 12 h at different meiosis stages.
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Fig. 3 Fluorescence co-localization of a-tubulin of the oocyte cultured in wvitro for 12 h at different meiosis stages.

(a) Normal oocyte with normal spindle; (b)-(h) abnormal oocytes with various spindles; (i) statistic data of abnormal

MI-MII spindle structures
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Fig. 5 Images of oocyte spindle obtained by (a) fluorescence microscope and (b) STORM at the same position;

(¢) fluorescence intensity of the spindle fibers pointed by arrows; (d) fluorescence intensity of the spindle fibers pointed by straight lines
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