Florenciella ultra gen. and sp. nov. (Dictyochohyceae, Heterokontophyta) a small flagallate isolated
from the English Channel (If anyone has a suggestion for a different title, please let me know, the

present one is very dull).

Wenche Eikrem, Khadidja Romari, Florence LeGall, Mikel Latasa & Daniel Vaulot (we should discuss
the order of authors)

Abstact (we will write in the end?)

Material and methods

The culture was isolated from a 3 um pre-filtered surface sample by Florence LeGall in the English
Channel (48,45N and3,57 W) on December 4, 2000. It is maintained in the Roscoff Culture Collection

(as RCC 446) and grown in K-medium (Keller et al. 1987) at ??°C under white fluorescent light with a

PFR of about ???umol photons m_2 s_1 and a ??:??h L:D cycle (Florence or Daniel fill in).

Light microscopy
The cells were studied and photographed live under a Nikon Microphot FX fitted with phase contrast

and differential interference contrast optics.

Electron microscopy

Positively stained whole-mounts were prepared by placing a drop of the culture on a carbon and
formvar coated grid. The drop was allowed to dry on the grid that was subsequently rinsed in distilled
water. Thereafter the cells were contrasted in 2% uranyle acetate for 20 min. Finaly the grid was
rinsed in distilled water and dried. Negative stains were produced by not rinsing the grids properly, just
dipping the grids very quickly in distilled water and before they were left to dry. Some of the whole-
mounts were shadowed with gold-palladium using an Edward’s speedivac 12 E6 coating unit, angle c.
30.

Thin-sections were prepared according to the following protocol: Fixation in glutaraldehyde for 2 h.
Rinsing 3x 30 min in medium and 2x10 in 0.1 M Na cacodylat buffer (pH 8). Post fixing in 1% osmium
tetroxide in 0.1M Na cacodylat buffer for 3 h. Rinsing 3x 15 min in Na cacodylat buffer and 2x10 min
in distilled water. Dehydration was accomplished in an ethanol series starting at 30% and gradually
rising to 96%. The dehydration was concluded with 4x10 min in 100% ethanol and 2x10 min in
propylenoxide. The pellets were left over night in a 1:1 mixture of propylenoxide and Epon (Burke &
Wayne Gieselman 1971) embedding resin. Finally the cells were given 3x1h in Epon before they were
polymerized at 50 C for 12 h. The thin-sections were contrasted with lead citrate. Thin sections and
whole-mounts were viewed in a Jeol 1200ex at the laboratories for Biosciences, Department of

Biology, University of Oslo.



Results

Morphology and ultrastructure.

The cells measure 3-4 microns and have two flagella (Fig 1). The long anteriorly directed flagellum (8-
10 um) has long tubular mastigonemes (easily lost during fixation. Fig. 2. Whole mount arrow) that are
produced in the perinuclear compartment (Figs 3,4,6). The short flagellum (ca 1 um) is smooth and the
central pair of microtubules extends beyond the flagellum proper, creating a thin terminal extension,
which can be one to two times the length of the short flagellum (Fig. 1,). Usually the cells contain two
chloroplasts each with an immersed pyrenoid that may be traversed by tubules and a girdle lamella
(Fig. 3). The nucleus is placed centrally, at the anterior end of the cell just beneeth the basal bodies.
The nucleus has a depression where the basal bodies fit in (Fig. 3). The nuclear membrane is
continuous with the outer chloroplast membrane (Fig. 4). The mitochondrion has tubular cristae
(Fig.3). The dicthyosome is situated in proximity of the flagellar bases (Fig. 7, need a better picture).
No microtubular roots have been observed. The basal bodies seem to be interconnected by fibrous
roots (Fig. Y). The transition region of the flagella contains a transitional plate and 2 rings (Fig. 6).
Several small vesicles are common close to the cell membrane (Fig. X). Sometimes the cells get

infected by viruses (Fig 7.).

Diagnosis

Cells 3-4 microns. Two flagella inserted apically. Long flagellum measuring 10 microns with long
mastigonemes produced in perinuclear compartment. Short flagellum, ca 2 microns, smooth with
terminal hair twice the length of the flagellum proper. Cells contain to chloroplasts with girdle lamellae
and immersed pyrenoids. Fibrous roots connect the basal bodies. No microtubular roots present.
Nucleus with depression were basal bodies fit. A single dictyosome is placed in proximity of the

flagellar bases. Several vesicles situated underneath the cell membrane. Will be translated into Latin

Discussion

Morphology and ultrastructure;

The silicoflagellates have earlier been classified with the Chrysophycae (Christensen 1980), but have
been moved (Hibbered 1986, Kristiansen 1986, 1990). Moestrup (1995) proposes to retain the class
Dictyochophycea Silva 1992 and the class is composed of the orders; O. Pedinellales Zimmermann et
al. 1984, 0. Rhizochromulinales O"Kelly & Wujek 1995 and O. Dictyochales Haeckel 1894. The
silicoflagellates are widespread and may occasionally reach bloom concentrations. (e.g. Tangen
1974). Currently one genus which contain three extant species of silicoflagellates; Dictyocha fibula, D.
speculum and D. octonaria (Deflandre 1952, Moestrup & Thomsen 1990) are recognized. Their most
prominent feature is their silisified skeleton which is species spesific and the morphology of the

skeleton is used as a diagnostic feature. The long flagellum bears tripartite hairs and the membrane



of the flagellum extends into a wing-like structure supported by a paraxonemal rod. The second
flagellum is reduced to a basal body. The cells have numerous chloroplasts. The D. speculum has a
life cycle with at least three distinct stages that have been observed in marine plankton. One of the
stages is flagellated and bears a short stubby flagellum in addition to the long hairy one. The
pedinellids comprise nine genera and ca 26 species (Moestrup 1995). Genetic studies have shown
that within the heterokontophyta, the silicoflagellates are most closely related to the diatoms and the
pelagophytes (Saunders et al. 1995, this study).

The ultrastructure of Florenciella ultra shows several similarities to the silicoflagellates. The
chloroplasts have the typical girdle lamellae and a single pyrenoid. Microtubular roots seem to be
lacking which is normal for the class, but two fibrous roots appears to be connecting the basal bodies.
The basal bodies fit into a depression of the nucleus, but no distinct rhizoplast can be identified. The
transition region of the flagella has two rings that are not found in the other members of the
Dictyochales, but is a common structure among the pedinellids and pelagophytes. The flagella of
Florenciella ultra lack the wing-like structure and the paraxonemal rod and in adtion the long tubular
hairs that cover the long flagellum do not appear to be tripartite. The ultrastructural evidence for the
classification of F. ultra as a dicthyochophyte is not overwhelming, but the genetic analysis clearly

identify it as belonging in the Dictyochophyceae see genetic part of disussion).

Figur 1. Whole cell with long and short flagellum. Short flagellum proper (arrow) and terminal hair (arrow

head).

Figur 2. Detached flagellar hairs #



continium (arrows) =

Figur 4. Flagellar hairsare produced in the nucleus-ER continium (arrow). Arrowhead showing the

flagellar transition zone.

Figur 5. Thetransition zone contains a plate and underneath it two rings are found

Figur 6.Th_gf|agel|ar hairs aretubular arrowi. The nucleus-ER continium also contain some vesicular

Figur 7. Cdll infected with virus, n-nucleus, dic-dictyosome:



References

Boney, A.D. 1973. Observations on the silicoflagllate Dictyocha speculum Ehrenb. From the firth of
Clyde. J.Mar. Biol. Ass. U.K., 53:263-268.

Burke & Wayne Gieselman 1971

Cavalier-Smith, T. 1993. Kongdom Protoza and its 18. phyla. Microbiol. Rev. 67:953-994.
Christensen T. 1980

Deflandre 1952.

Erard-le Denn, E & Ryckaert, M. 1990. Trout mortality associated to Distephanus speculum, In:
Granéli, E., Sundstrom, B. Edler, L. And Anderson, D.M. (EDS.) Toxic Marine Phytoplankton, Elsevier,
New York. P. 137.

Henriksen, P., Knipschildt, F., Moestrup. @., & Thomsen h.a. 1993. Autecology, life history and
toxicology of the silicoflagellate Dictyocha speculum (Silicoflagellata, Dictyochophyceae). Phylologia,
32:29-39.

Hibberd 1986.

Kristiansen 1990

Larsen, J. 1985. Ultrastructure and taxonomy of Actinomonas pusilla, a heterotrophic member of the
Pedinellales (Chrysophyceae), Br. Phycol. J., 20:341-355.

Moestrup, &. 1995. Current status of chrysophyte 'splinter groups’: synurphytes, pedinellids,
silicoflagellates. In: Sandgren, C.D., Smol, J.P.& Kristiansen, J. (eds.) Chrysophyte Algae: Ecology,
Phylogeny and Development, Cambridge University Press, Cambridge. Pp. 75-91.

Moestrup, &. & Thomsen, H.A. 1990. Dictyocha speculum. (Silicoflagellata, Dictyochophycaeae),

studies on armoured and unarmoured stages. Biol. Skr. Dan. Vid. Selsk.,37:1-57.

O’Kelly, C.J. & Wujek, D.E. 1995. Status of the Chrysamoebales (Chrysophyceae): observations on

Chrysamoeba pyrenoidifera, Rhizochromulina marina and Lagynion delicatulum, in Sandgreen, C.D.,



Smol, J.P. & Kristiansen, J. (eds.), Chrysophyte Algae: Ecology, Phylogeny and Development.
Cambridge University Press, Cambridge, pp 361-372.

Patterson, D.J. & Fenchel, T. 1985. Insights into the evolution of heliozoa (Protozoa, Sarcodina) as

provided by ultrastructural studies on a hew species of flagellate from the genus. Pteridononas. Biol. J.
Linn, Soc.,34:381-403.

Saunders, G.W., Potter, D., Paskind, M.P. & Andersen, R.A. 1995. Cladistic analyses of combined

traditional and molecular data sets reveal a new algal lineage. Proc. Natl Acad. Sci. USA, 92:244-248.

Tangen K. 1974.

Tappan, H. 1980. The paleobiology of Plant Protists. WH Freeman and Co., San Francisco.

Van Valkenburg, S.D. & Norris RE 1970. The growth and morphology of the silicoflagellate Dictyocha
fibula Ehrenberg in culture. J.Phycol. 6:48-54.



