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“Diatomea 4” from Haeckel’s Kunstformen der Natur, 1904
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A simple technique for establishing axenic cultures of centric diatoms from resting
stage cells in bottom sediments

Ken-lonwo Isn'®, Icimo IMAr%, MasaFuMI NATSUIKEY, SHIGEKT SAWAYAMA, RyoTa IsiiNo’, WeN Liv?, Kont Fukusaki® anp
AKIRA ISHIKAWA®
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$Faculty of Bioresources, Mie University, 1577 Kurima-machiya~cho, Tsu, Mie 514-8507, Japan
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AnsTRACT: We devised a simple and rapid technique for establishing axenic cultures of centric diatoms by sieving and
washing resting stage cells. This technique is an cffective means for establishing the axenic cultures of species that have
endogenous resting spores. The primary advantage of this method is in the isolation of cells when the target specics is

absent from the water column.

Kry Worns: Axenic culture, Diatom, Resting stage cell, Vegetative cell

100um @
mesh In temperate coastal waters, diatoms play a major role as Many marine microalgae have resting stages or form cysts,
L primary producers in the marine food web. Some diatom  Dinoflagellate cysts have been investigated extensively, and
species cause damage o nori (Porphyra) culture in the  can be identified based on morphology. The identity can
coastal areas of Japan by consuming nutrients (c.g. Manabe  then be used to establish species-specific cultures (Matsuoka
20 um 20 um & Ishio 1991; Nagai & Manabe 1994; Imai er al 2006; & Fukuyo 2000). Many diatom species also survive in
=9 Nishikawa e al. 2007). The establishment of axenic cultures unfavourable conditions by forming resting cells or resting
mesh mesh § ) is an important procedure for investigating the ecology and ~ spores (e.g. Hargraves & French 1983; Garrison 1984;

&

( Front view )

ae view )

physiology of these species (Pringsheim 1949; Imai &
Yamaguchi 1994). Several methods to purify microalgal
cultures have been developed. The most basic technique is
the ‘pipetting’ or ‘washing’ mecthod, which physically
separates microalgae from bacteria (Pringsheim 1949; Droop
1954; Iwasaki 1967). This method requires skilful pipetting
during the aseptic procedure. Other techniques include the
use of sonication (Bruckner & Kroth 2009), antibiotics (e.g.
Connell & Cattolico 1996; Nagai ez al. 1998; Shishlyannikov
et al. 2011), detergents (Windler et al. 2012) and phototactic
swimming (Imai & Yamaguchi 1994). Since bacteria are
attached to the diatom frustules, these methods have limited
effectivencess in the isolation of axenic cultures. Fluorescence-
activated cell sorting is a useful method for obtaining axenic
clonal cultures of microalgae (Sensen ef al. 1993); however,
this involves high equipment and operational costs. With all
these methods, the most problematic issue is that of axenic
cultures targeting microalgae that are in water.

* Correponding author. Present address: Sced Bank Co., Ltd.
Nishi-machi 76-1, Sakyo-ku, Kyoto 606-8267, Japan (ishii.
kenichiro.6v(@ kyolo-u.ac.jp).

DOI: 10.2216/17-73.1
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Itakura ef al. 1997). Resting spores are morphologically
distinct from vegetative cells. They have thicker frustules and
are rounder with less elaborate cell surface patterns than
vegetative cells, Although resting cells undergo physiological
and cytopl ic changes, the remains almost
identical to the vegetative cells (McQuoid & Hobson 1996;
Ishii ef al. 2012). Recent studies have enabled investigators
to directly identify some species of diatom resting stage cells
based on morphology (Ishii ef al. 2011, 2012).

Resting stages have unique characteristics that facilitate
the establishment of axenic cultures, They remain in marine
sediments for a long time, sometimes for several years (Lewis
et al. 1999). The i is by
light (e.g. Itakura 2000). In addition, resting stage cells are
physically much stronger than vegetative cells, We take
advantage of the following four remarkable characteristics of
diatom resting stage cells: (1) survival for a long period, (2)
ability to control their germination/rejuvenation, (3) struc-
tural toughness, and (4) simplicity of isolation. We propose a
novel technique to establish axenic diatom cultures, targeting
their specific resting stages using morphological identifica-
tion, sicving and washing.

We collected resting stage cells of diatoms from marine
coastal sediments sampled in the following areas of central
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