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Studies on Intracellular Functions of the mas3’ Gene in the Fission Yeast, Schizasaccharomyces pombe.
Mi Ra Hwang, Jae Young Cha, Sang Min Shin and Jong Kun Park*. Division of Biological Sciences,
Wonkwang University. Iksan, Chonbuk 570-749, Korea — The regulation of gene expression plays an im-
portant rolet in cell cycle controls. In this study, a novel mas3" (mitosis associated protein) gene, a
homolog of human SMARCADI, was isolated and characterized from a fission yeast Schizosaccharo-
myces pombe. The overall homology between the helicase proteins of the two species is 87%. This
DEAD/H box-containing molecule has seven highly conserved sequence reglons that allow us to place
it in the SNF2 family of the helicase superfamily. Knock-out cell of mas3" gene was constructed using
kanMX6 as a selection marker. Survival of mas3 null mutant exposed to UV or MMS was similar to
those of wild type cells. mas3" expression was lowest at G; and gradually increased. Cytokinesis of
mas3 null mutant was abnormal at 26°C and 35T and a large number of multi-septate cells were
produced. These results indicate that the mas3" is involved in cytokinesis and cell shape control.
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Fig. 1. Alignment of SMARCAD1 homologous genes. SNF2 helicase motifs are overlined. The nuclear localization signal (NLS)
motifs are boxed.
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Fig. 2. Septation index (A) and mRNA levels of mas3" (B)
during mitosis in S. pombe. ¢dc25-22 mutant cells cul-
tured at 25C were synchronized by transient tem-
perature shift to 36°C for 4hr and then shifted back to
257 for various time periods. Quantification of mas3”
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Fig. 3. Disruption of mas3” gene using kanMX6. (A) The diagram of mas3" gene (the coding region indicated by the shaded area)
disrupted by PCR based gene targeting method using S. pombe kanMX6 gene. (B) Southern blot analysis of the disrupted
mas3" gene. Chromosomal DNA cleaved with EcoR V was hybridized with probe 1. W, wild type; D, disruption diploid.
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Fig. 4. Abnormal phenotypes of mas3 null mutant. Wild type (wt) and mas3 null mutant (Amas3) cells grown in YES medium at
26T, 32T or 35T. (A) The mas3 null mutant cells are elongated and multi-septated, showing abnormal phenotypes
(arrows). (B) Morphological examination of the mas3 null mutant by Calcofluor stain. Arrows indicate the septurm. (C)
Missegregation phenotype of mas3 null mutant by DAPI stain. Arrows denote the fragmented nuclei. (D) Frequency of
multi-septate cells from septate cells are shown. Each data represents the meantS. D. of at least six independent exper-
iments.
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