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Abstract—Fragments of the nuclear and mitochondrial genes for the large-subunit rRNA were compared for
Trichoplax sp. and T. adhaerens. High similarity was observed for their sequences, suggesting that different Trichoplax isolates belong to one species.

The genus Trichoplax includes a single species—
T. adhaerens Schulze, 1883—which has been discovered in a marine aquarium of Gratz (Austria) [1]. Grell
et al. [2–4] reexamined T. adhaerens with the use of a
culture isolated in the Red Sea. Trichoplax sp., which
presumably originates from the Japanese Sea, has been
found in a marine aquarium of Moscow [5]. Histological examination and fine morphological and ultrastructural studies have been performed with Trichoplax sp.
adults and swarmers of the Moscow culture [6, 7]. High
similarity has been demonstrated for Trichoplax sp. and
T. adhaerens. Individuals of the Moscow culture differed only in having larger brown bodies, higher degeneration of brown body-containing cells, and a lack of
degenerating cells in the ventral layer [7]. Morphometric and behavioral features are also similar in Trichoplax sp. and T. adhaerens [8–10]. Yet the identity of Trichoplax sp. and T. adhaerens is still questionable,
because the characteristics available are scarce and the
extent of interspecific differences in the genus Trichoplax is unknown. At present, the species diversity of the
genus Trichoplax is still a topical problem in the context of renewed interest in Placozoa as a living model of
an ancestor of multicellular animals [11].
Comparison of macromolecules may contribute
substantially to the understanding of the relationships
between Trichoplax sp. of the Moscow culture and
T. adhaerens. The Trichoplax sp. and T. adhaerens
nuclear genes for the small-subunit ribosomal RNA,
whose sequences are available from GenBank [12, 13],
differ in only a few (1.6%) nucleotides clustered in 12
sites. Some of these correspond to compression regions
and, consequently, could be differently identified
because of technical reasons. The actual difference
between the two sequences is probably lower than 1.6%.
To interpret these data correctly, account must be taken
of the fact that the 18S rRNA genes are highly conserved and thereby hardly suitable for estimating the
genetic distance between closely related species. A 1–2%

difference is characteristic both of individual copies in
the genomic family of the repetitive 18S rRNA gene and
of the genes of different species. For instance, the difference between human 18S rRNA sequences reported by
different authors is almost 1%, while the 18S rRNA genes
of placental mammals (human, mouse, and horse) differ
by 1–2%. The same degree of similarity has been
observed for the most part of the gene between placental
animals and marsupials, although the most variable 18S
rRNA regions differ to a greater extent [14].
We partly sequenced the mitochondrial and nuclear
genes for the large-subunit rRNAs of Trichoplax sp.
from the Moscow culture. The fragments of interest
were amplified in the polymerase chain reaction with
oligonucleotide primers developed for Cnidaria mitochondrial DNA [15] or the nuclear 28S rRNA genes
[16]. The resulting sequences were deposited in GenBank under accession nos. AY603696 and AY603697.
Of 717 bp of the mitochondrial gene fragment,
14 (2%) were not established unequivocally because of
technical reasons or nucleotide polymorphism. Of the
other 703 bp, 14 (2%) proved to differ between our
sequence and a published partial sequence of the mitochondrial gene for the large-subunit rRNA of
T. adhaerens [17]. Mitochondrial genes are commonly
less conserved evolutionarily than the above nuclear
genes for the small-subunit rRNA. For instance, a
human large-subunit rRNA gene fragment corresponding to the Trichoplax fragment under study shows 5, 7,
or 9% difference in comparisons with its chimpanzee,
gorilla, and orangutan counterparts, respectively (on
evidence of sequence alignment with the BLAST program [18]). Sequence similarity is considerably lower
in more distant species. Assuming that all questionable
positions differ between Trichoplax sp. and T. adhaerens, the maximum difference in the mitochondrial
genes for the small-subunit rRNA is no more than 4%.
The actual difference is probably even lower.
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Similar results were obtained for fragments of the
nuclear 28S rRNA genes. Of 299 bp that could be compared with two known T. adhaerens sequences [19, 20],
only two proved to differ. Moreover, a mistake may be
assumed for the GenBank entry no. X57253 in one of
these cases, because the corresponding nucleotide is identical in the Trichoplax sp. fragment and the T. adhaerens
sequence U65478. This level corresponds to intraspecific differences characteristic of species with the
known taxonomic status. For instance, a homology
region of the 28S rRNA differs in no more than two
positions between different cDNA clones of spur-toed
frog Xenopus laevis and in three of four positions
between X. laevis and X. borealis or X. tropicalis,
respectively.
Rather than suggesting a certain taxonomic rank, a
particular level of genetic difference indicates only
comparatively close relationships for the forms under
study. In our case, the observed level testifies that no
genetic difference lies behind the morphological and ultrastructural similarity of Trichoplax sp. and T. adhaerens
and that the Moscow culture of Trichoplax sp. is probably identical to T. adhaerens.
Grell’s culture, which was isolated in the Red Sea,
and the Moscow culture, which presumably originates
from the Japanese Sea, have been studied in most detail
and proved to be similar in several genetic markers. In
addition, morphologically undistinguishable T. adhaerens lines have been found in the Mediterranean [9, 10],
in the Bay of Mexico [21], and near the Hawaii [22].
The worldwide distribution of T. adhaerens is probably
due to swarmers, a migrating form generated via asexual reproduction. Swarmers may adhere to floating substrates and thereby persist in plankton for a long time or
be transferred from one basin to another with ballast
water of ships [23]. In addition to descriptions of Trichoplax forms close to the type species, histological
data have been reported for Trichoplax sp. collected on
the Atlantic coast of France, near the Roskof biological
station [24, 25]. Examination of semithin sections
stained with iron hematoxylin and azan by the Heidenhain method revealed a greater than in T. adhaerens
development and a higher thickness of the inner cell
layer, which is termed parenchyma and consists,
according to Ivanov’s interpretation [24, 25], of cells of
several types. Since Trichoplax sp. is common in the
Roskof region [24], it seems necessary to reexamine the
Roskof population. Until the relevant data have been
obtained, the genus Trichoplax can be considered to be
monotypic.
ACKNOWLEDGMENTS
This work was supported by the Program “Leading
Scientific Schools of Russia” (grant no. NSh-1712.
2003.4) and the RF Ministry of Education (grant no.
UR.07.03.070).

REFERENCES
1. Schulze, F.E., Trichoplax adhaerens nov. gen., nov.
spec., Zool. Anz., 1883, vol. 6, pp. 92–97.
2. Grell, K.G., Trichoplax adhaerens E.F. Schulze und die
Entstehung der Metazoen Naturwiss, Rundschau, 1971,
vol. 22, no. 4, pp. 160–161.
3. Grell, K.G., Über der Ursprung der Mütazoen, Microkosmos, 1971, vol. 4, pp. 97–102.
4. Grell, K.G. and Benwitz, G., Die Ultrastruktur von Trichoplax adhaerens E.F. Schulze, Cytobiologie, 1971,
vol. 4, no. 2, pp. 216–240.
5. Ivanov, D.L., Malakhov, V.V., and Tsetlin, A.B., A New
Finding of Primitive Multicellular Organism Trichoplax
sp., Zool. Zh., 1980, vol. 59, no. 11, pp. 1735–1738.
6. Ivanov, D.L., Malakhov, V.V., and Tsetlin, A.B., Fine
Morphology and Ultrastructure of Primitive Multicellular Organism Trichoplax sp.: I. Morphology of Adults
and Swarmers on Evidence of Scanning Electron
Microscopy, Zool. Zh., 1980, vol. 59, no. 12, pp. 1765–
1767.
7. Ivanov, D.L., Malakhov, V.V., Prilepskii, G.V., and Tsetlin, A.B., Fine Morphology and Ultrastructure of Primitive Multicellular Organism Trichoplax sp.: II. Ultrastructure of Adults, Zool. Zh., 1982, vol. 61, no. 5,
pp. 645–652.
8. Okshtein, I.L., To the Biology of Trichoplax sp. (Placozoa), Zool. Zh., 1987, vol. 66, no. 3, pp. 339–347.
9. Kuhl, W. and Kuhl, G., Bewegungsphysiologische
Untersuchungen an Trichoplax adhaerens E.F. Schulze
(Kurzvortrag mit film), Zool. Anz., 1963, vol. 26, pp. 460–
469.
10. Kuhl, W. and Kuhl, G., Untersuchungen über das Bewegungsverhalten von Trichoplax adhaerens E.F. Schulze,
Z. Morphol. Okol. Tiere, 1966, vol. 56, pp. 417–435.
11. Syed, T. and Schierwater, B., Trichoplax adhaerens: Discovered as a Missing Link, Forgotten as a Hydrozoan,
Re-Discovered as a Key to Metazoan Evolution, Vie et
Milieu, 2002, vol. 52, no. 4, pp. 177–187.
12. Vladychenskaya, N.S., Kedrova, O.S., Milyutina, I.A.,
et al., Position of Placozoa in the System of Multicellular Animals on Evidence of Sequence Comparisons for
the 18S rRNA Gene, Dokl. Akad. Nauk, 1995, vol. 344,
no. 1, pp. 119–121.
13. Wainright, P.O., Hinkle, G., Sogin, M.L., and Stickel, S.K.,
Monophyletic Origins of the Metazoa: An Evolutionary
Link with Fungi, Science, 1993, vol. 260, no. 5106,
pp. 340–342.
14. Janke, A., Magnell, O., Wieczorek, G., et al., Phylogenetic Analysis of 18S rRNA and the Mitochondrial
Genomes of the Wombat, Vombatus ursinus, and the
Spiny Anteater, Tachyglossus aculeatus: Increased Support for the Marsupionta Hypothesis, J. Mol. Evol.,
2002, vol. 54, no. 1, pp. 71–80.
15. Bridge, D., Cunningham, C.W., Schierwater, B., et al.,
Class-Level Relationships in the Phylum Cnidaria: Evidence from Mitochondrial Genome Structure, Proc.
Natl. Acad. Sci. USA, 1992, vol. 89, no. 18, pp. 8750–
8753.
16. Van der Auwera, G., Chapelle, S., and De Wachter, R.,
Structure of the Large Ribosomal Subunit RNA of Phy-

RUSSIAN JOURNAL OF GENETICS

Vol. 40

No. 12

2004

ON THE GENETIC UNIFORMITY OF THE GENUS TRICHOPLAX (PLACOZOA)
tophthora megasperma and Phylogeny of the Oomycetes,
FEBS Lett., 1994, vol. 338, pp. 133–136.
17. Ender, A. and Schierwater, B., Placozoa are not Derived
Cnidarians: Evidence from Molecular Morphology, Mol.
Biol. Evol., 2003, vol. 20, no. 1, pp. 130–134.
18. Altschul, S.F., Madden, T.L., Schüffer, A.A., et al.,
Gapped BLAST and PSI-BLAST: A New Generation of
Protein Database Search Programs, Nucleic Acids Res.,
1997, vol. 25, pp. 3389–3402.

21.

22.

19. Christen, R., Ratto, A., Baroin, A., et al., An Analysis of
the Origin of Metazoans, Using Comparisons of Partial
Sequences of the 28S RNA, Reveals an Early Emergence
of Triploblasts, EMBO J., 1991, vol. 10, no. 3, pp. 499–
503.

23.

20. Odorico, D.M. and Miller, D.J., Internal and External
Relationships of the Cnidaria: Implications of Primary
and Predicted Secondary Structure of the 5'-End of the

25.

RUSSIAN JOURNAL OF GENETICS

Vol. 40

No. 12

24.

2004

1425

23S-Like rDNA, Proc. R. Soc. London, B, 1997, vol. 264,
no. 1378, pp. 77–82.
Grell, K.C. and Lopez-Ochoterena, E., A New Record of
Trichoplax adhaerens F.E. Schulze (Phylum Placozoa)
in the Mexican Caribbean Sea, in Anales del Instituto de
Ciencias del Mar y Limnologia Universidad Nacional
Autonoma de Mexico, 1987, vol. 14, pp. 255–256.
Pearse, V.B., Growth and Behavior of Trichoplax
adhaerens: First Record of the Phylum Placozoa in
Hawaii, Pac. Sci., 1989, vol. 43, no. 2, pp. 117–121.
Carlton, J.T. and Geller, J.B., Ecological Roulette: The
Global Transport of Nonindigenous Marine Organisms,
Science, 1993, vol. 261, pp. 78–82.
Ivanov, A.V., Trichoplax adhaerens, a Phagocytal Animal, Zool. Zh., 1973, vol. 52, no. 8, pp. 1117–1131.
Ivanov, A.V., Trichoplax adhaerens Schulze and the
Problem of the Origin of Metazoa, Dokl. Akad. Nauk
SSSR, 1973, vol. 211, no. 6, pp. 1469–1471.

