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Abstract

goes thirteen divisions without cytokinesis forming the syncytial blastoderm. This process includes the male and

Drosophila embryo has an incomplete cleavage pattern, and the nucleus of the embryo under-

female pronuclei fusion, nuclear axial expansion, cortical migration, and cortical mitosis. Microtubules and F-actin
are actively involved in a syncytial embryogenesis. This review will survey the cell biology and the cytoskeletal
dynamics of the syncytial embryonic morphogenesis, and discuss the potential value of cytoskeletal research using
Drosophila syncytial embryo due to its special properties.
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+ Axial expansion

Cycle

¢ Cortical migration

v

Cortical mitosis

Interphase 14 ¢ Cellularization

A: T ARA R T RIEAEAG . SRR K £50.5 mm, 782902 mm. B: RUEERR HoR .
A: the DIC image of a Drosophila embryo. The length of the embryo is 0.5 mm and the width is 0.2 mm. B: schematic representation of the process of

early embryogenesis.
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Fig.1 The overview of Drosophila embryogenesis
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A: contraction of the actomyosin at the anterior domain drives cytoplasmic flow, pushing the nuclei axial expansion, and the nuclei are evenly distrib-

uted in the interior of the embryo. The red area on the embryonic surface represents actomyosin network. The green dash line with arrow indicates the

cytoplasmic flow. B: the sliding of microtubules drives nuclear cortical migration. Yellow particles represent yolk granules. Gray particles represent

nuclei. Blue lines indicate the microtubules and the green dots and arrows indicate the motor proteins and the generated pushing force.
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Fig.2 The schematic representation of nuclear axial expansion and cortical migration
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Metaphase furrow in mitosis
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A: Actin caps induced by centrosomes in interphase. B: Actin caps expansion leads to the formation of metaphase furrow during mitosis. Red lines indi-

cate F-actin. Green dots are centrosomes. Gray lines indicate microtubules.
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Fig.3 The schematic representation of nuclear cortical mitosis
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Microtubule network

Actin caps

Contraction of nucleis Repulsion of nucleis

Ragular nuclear array

2 R A MUK R G T, T2 AR BOAH AR S B A LA — Rt (177 SRS, TE N30 «
The interactions between F-actin and microtubules leads to the formation of hexagonal pattern of nuclear array.
El4 ARZEVALIN 5B

Fig.4 The regular nuclear array
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