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Fig.1 Western blot analysis of the total proteins extrac-

ted from the female gametophytes of S. japonica using
the commercially supplied anti-B-tubulin antibody

M. pre-stained protein ladder (Tsingke Biotechnology Co., Ltd.); 1. the
extracted total proteins using RIPA protocol; 2. the extracted total pro-
teins using phenol method; 3. Western blot analysis of the extracted
crude proteins with phenol using the commercially supplied anti-B-
tubulin antibody; the large subunit of RuBisCO was denoted by a white

arrow.
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Immunofluorescence micrographs of S. japonica female gametophytes at different mitotic phases
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Fig. 2 Ultrastructural micrograph of the longitudinally
sectioned gametophyte of S. japonica

Black arrow. the position where the furrow initiated, the red arrow. the

front of the furrow; CW. cell wall, C. chloroplast.
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Plate [l Microscopic images and karyotype analysis of S. japonica gametophyte sequentially

stained with haematoxylin and DAPI

1. haematoxylin, 2. DAPI, 3. merged with images 1 and 2, 4. karyotype analysis; the red arrow indicates chromosomes that are less dispersive. The black

arrow indicates non-chromosomal phenomena.
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Microscopic observations on karyokinesis and cytokinesis in
the gametophytes of Saccharina japonica

ZHENG Qian', QIAO Yaming', BI Yanhui', ZHOU Zhigang "*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Conferred by Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China,
2. International Research Center for Marine Biosciences Conferred by Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Gametophyte clones of Saccharina japonica can be established through the induction of mitosis in gam-
etophytes under artificial culture conditions. However, there have been few reports on the cytological characterist-
ics of mitosis in these clones. This study presents the first observation of the cellular structure during the mitosis
phases of kelp gametophytes using paraffin sections, immunofluorescence technique coupled with DAPI staining.
Changes in the size and morphology of the gametophyte nucleus during the phases of mitosis were clearly illus-
trated by DAPI staining. The spindle fibers, originating from the centrosome, and cage-shaped spindle were suc-
cessfully visualized. Ultrathin sections revealed cleavage furrows at the positions of cell plates under a transmis-
sion electron microscope. These furrows, with closed curved front ends formed by invagination of the plasma-
lemma, grew centripetally until they contacted and fused, leading to the construction of a new cell wall and com-
pletion of cytokinesis. The chromosomes of the gametophyte cell were prepared by pressing method, stained with
hematoxylin and counterstained with DAPI. It was confirmed that there were 31 chromosomes in the gametophyte
of S. japonica. The characterizations of mitosis of S. japonica gametophytes including karyokinesis and cytokin-
esis were firstly observed in the study, and chromosomes in the intact cell of gametophyte were also illustrated. It
provided accurate data for the cytogenetic study of S. japonica, and provided new evidence for the study of cyto-

plasmic division of brown algae.
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