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Introduction

Chlorarachinophytes are a group of unicellular, amoeboid, eukaryotic algae. This class of algac is
found in warm waters throughout the world’s oceans. Because of the amoeboid morphology of these
algae, it has been hypothesized that the chloroplasts are a result of a secondary endosymbiosis.

Secondary endosymbiosis is a process in which a eukaryotic alga is engulfed as prey by a
nonphotosynthetic eukaryotic organism such as an amoeba. This amoeba then further utilizes the
remnants of the engulfed alga as a photosynthetic organelle (Van De Peer 1996). Secondary
endosymbiosis has been found to exist in the chlorarachniophytes due to the discovery of a four-
membraned chloroplast instead of the typical eukaryotic algal double-membraned chloroplast (Keeling
1998). Also, a structure known as a nucleomorph is found in between the inner two and outer two
membranes of the chloroplast (Gilson 1996). The nucleomorph has been found to be the remnant of the
engulfed alga’s nucleus; genes found in the nucleomorph are not found within the intact genome of the
host organism (McFadden 1994). The chloroplasts of chlorarachniophytes have been found to contain
chlorophylls a and b and the caroteniod pigment xanthophyll (Ishida and Hara 1994). These chlorophylls
especially a and b, were used to propose a green alga as being the endosymbiont in this secondarily
endosymbiotic relationship (Ishida and Cao 1997). Many other factors have also been identified which
indicates a green alga as the endosymbiont including nucleomorph SSU rRNA genes, chloroplast SSU
rRNA genes, and Rubisco large subunit protein (Ishida and Ishida 2000).

The original host amoeba in chlorarchniophytes is thought to be derived from amoebae in the
genus Cercomonas (Cavalier-Smith 1997). 1have already analyzed the sterols in five species of the class
Chlorarachiophyceae; this includes Bigelowiella natans, Gymnochlora stell Lotharella boformis,
Lotharella globosa, and Lotharella sp. Al five of the species analyzed contained the sterols, 24-
ethylcholesta-5,22E-dien-3p-0l and 24-methylcholesta-5,22E-dien-3B-ol. These two sterols are typical of
those found in green algae. Sterols are lipids which serve to reinforce the phospholipid bilayer of the
cellular membrane in eukaryotic organisms. It is hypothesized that since these sterols are normally found
in green algae such as the genera Chlamydomas and Chlorella, then the amoeba within the endosymbiosis
does not contribute in sterol biosynthesis. If the host amoeba does not contribute to sterol production,
then this would be one of the first instances where a host organism has deferred to its endosymbiont for
the production of essential sterols. To date, the sterol composition of the genus Cercomonas has not been
examined.

Objectives
1. To examine the sterol composition of members of the amoebal genus Cercomonas.

2. To compare the sterols identified in the algal class Chlorarachniophyceae with the sterols of their
presumed ancestor in the genus Cercomonas.

Materials and Methods
Organisms and Growth Conditions

Two isolates of Cercomonas sp. (ATCC 50317 and ATCC 50318) will be obtained from the American

Type Culture Collection (Manassas, VA) and propagated according to the methodology of Cavalier-Smith
and Chao (1997).
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Cells will be harvested and extracted according to the procedures described in Leblond and Chapman
(2000). Total lipid extracts will be separated into five component lipid fractions on columns of activated
silica (Unisil, 1.0 g column bed, 100-200 mesh, activated at 120°C, Clarkson Chromatography, South
Williamsport, PA, USA) according to the solvent regime of Leblond and Chapman (2000): 1) 12 ml
methylene chloride (sterol esters), 2) 15 ml 5% acetone in methylene chloride with 0.05% acetic acid
(free sterols, tri- and diacylglycerols, and free fatty acids), 3) 10 ml 20% acetone in methylene chloride
(monoacylglycerols), 4) 45 ml acetone [monogalactosyldiacylglycerol (MGDG),
digalactosyldiacylglycerol (DGDG), and sulfoquinovosyldiacylglycerol (SQDG)], and 5) 15 ml methanol
with 0.1% acetic acid (phospholipids). Derivatization and GC/MS analyses of sterols (as their
trimethylsilyl ethers) found in the sterol ester and free sterol fractions, respectively, will be performed
according to the procedures described in Leblond and Chapman (2002). Fatty acids associated with
acylglycerolipids will not be examined in the proposed work.
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