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Desmids are green algae growing mainly in highmaooger oligotrophic conditions.
Most members of this family are single cells anasist of two half cells with a highly
symmetric, bizarre shape, that are used as systainatarker. Cell shape formation of this
group of algae, already investigated in many ssifli§ bases upon biochemical and physical
properties of the cell wall.

Unicellular desmids likeMicrasterias form different types of cell walls during
morphogenesis. Development starts with formationaokeptum in the isthmus region
separating the two half cells from each others lfollowed by primary wall formation, that
builds the final shape of the cell by incorporatiohwall material in a distinct pattern.
Thereafter a rigid secondary wall, with high celké content, is deposited. Finally slime is
secreted through cell wall pores, which leads whedding of the primary wall. Different
immunocytochemical and biochemical investigatioasenshown that pectins with varying
degree in esterification, 3-(1-3,1-4) glucans a#i a® arabinogalactan-like proteins are the
main components of the cell wall Micrasterias[2, 3].

Among the few filamentous desmids, which repredmkis to multi-cellular algae,
only Bambusina and Onychenema are well studied regarding morphogenesis [4, 3le T
filamentary desmidesmidium (Fig. 1) is often found associated with uniceliuiarms like
Micrasterias. In contrast tdMlicrasterias cell division of Desmidium starts with elongation of
the primary wall in the isthmus area, followed lepwim formation and thus separation of the
semicells (Figs.1, 2).

In a certain distance to the septum rim two cyilcad cell wall rings (Fig. 2) develop
perpendicular to the septum at both sides. Theusepis well as the cell wall cylinders are
underlayed by a secondary wall. SimilarBambusina the final cell shape results from a
splitting of the septum and unfolding of the cykmdvall. The splitting of the septum starts at
it's outer margin and continues to the outer calllwylinder. Here it changes direction and
tears apart the primary wall of the cylinder peutiealar to the septum. The cylinder unfolds
und thus becomes part of the outer cell wall togettith the former septum.

The inner cell wall cylinder as well as the septiying in between also split off and
the cylinder unfolds so that finally the two newvduilt cells are connected only by the cell
wall that lies between inner and outer cylindeg(F2).

Labelling with antibodies at TEM level shows tha¢ secondary wall desmidiumis
recognized by BG 1 (Fig. 3) specific for 3-(1-3)lglucans (hemicellulose). The primary
wall is stained by JIM 5, an antibody against lowthyl-esterified pectins and by JIM 7, an
antibody aginst high-methyleserified pectins. Theibady JIM 13, which recognizes
arabinogalactans (structure proteins of the cell)wkbels smaller vesicles, parts of the
dictyosome and the plasma membrane, especiallgrirgnowing parts of thBesmidium cell.
The immune cytological studies iDesmidium show a similar distribution of epitopes as
found in unicellular desmids likdicrasterias [2, 3].

Additionally other ultrastructural investigations Desmidium show great similarities
to various unicellular desmids, e.g. large dictynse, the occurrence of pores in the
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secondary wall and the presence of cellulose sgetlalivering F-vesicles [for comparison
see 1].
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Figure 1. Part ofDesmidium filament with an adult (ac) and a dividing (dc)l.c€hrough the
newly built primary wall (arrows) in the isthmusstarisks) the basic cell shape is established.

Figure 2. Ultrastructure of dividinddesmidium cells (cross-section). The newly built primary
wall (PW) arising from the isthmus (asterisks), autier and inner cell wall cylinder (vertical
arrows) perpendicular to the septum (SE) are \asibhe length of the connecting cell wall
between two cells (horizontal arrows) corresportd¢he area between inner and outer cell
wall cylinder. SW (secondary wall).

Figure 3. Newly built primary wall (PW) in the isthmus witidjecent secondary wall (SW).
The secondary wall is strongly labelled from BGhE primary wall remains unstained.
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