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É‡ÒÚÓÚËıË, ÏÂÎÍËÂ, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÏÂÈÓ·ÂÌÚÓÒÌ˚Â ‡ˆÂÎÓÏË˜ÂÒÍËÂ ÊË‚ÓÚÌ˚Â, ÙËÎÓ„ÂÌÂÚË˜Â-
ÒÍËÂ Ò‚flÁË ÍÓÚÓ˚ı Ò ‰Û„ËÏË „ÛÔÔ‡ÏË ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı Ë ÏÂÊ‰Û ÒÓ·ÓÈ ÓÒÚ‡˛ÚÒfl ÌÂflÒÌ˚ÏË, ÌÂ-
ÒÏÓÚfl Ì‡ ÔÓÔ˚ÚÍË ‡ÁÂ¯ËÚ¸ Ëı Ò ÔÓÏÓ˘¸˛ ‡Ì‡ÎËÁ‡ Í‡Í ÏÓÙÓÎÓ„Ë˜ÂÒÍËı, Ú‡Í Ë ÏÓÎÂÍÛÎflÌ˚ı
‰‡ÌÌ˚ı. ë ˆÂÎ¸˛ ÔÓ‚ÂÍË ‡ÁÌ˚ı „ËÔÓÚÂÁ Ó Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁflı ˝ÚÓÈ „ÛÔÔ˚ Ë ‚˚flÒÌÂÌËfl ÔË˜ËÌ
ÔÓÚË‚ÓÂ˜ËÈ ‚ ÂÁÛÎ¸Ú‡Ú‡ı ÔÂ‰˚‰Û˘Ëı ‡·ÓÚ Ï˚ ÔÓ‚ÂÎË ‡Ì‡ÎËÁ ÔÓÎÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ
„ÂÌÓ‚ 18S êçä 15 ‚Ë‰Ó‚ „‡ÒÚÓÚËı (8 ÌÓ‚˚ı Ë 7 ÓÔÛ·ÎËÍÓ‚‡ÌÌ˚ı ‡ÌÂÂ). êÂÁÛÎ¸Ú‡Ú˚ ËÒÔÓÎ¸ÁÓ‚‡-
ÌËfl ÏÂÚÓ‰‡ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl Ë Å‡ÈÂÒÓ‚ÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ „‡ÒÚÓÚËıË
Ó·‡ÁÛ˛Ú ÏÓÌÓÙËÎÂÚË˜ÂÒÍÛ˛ „ÛÔÔÛ ‚ ÒÓÒÚ‡‚Â ÍÎ‡‰˚ Spiralia, Ó·˙Â‰ËÌfl˛˘ÂÈ Gnathostomulida,
Plathelminthes, Syndermata (Rotifera + Acanthocephala), Nemertea and Lophotrochozoa. ëÚ‡ÚËÒÚË˜ÂÒÍËÂ
ÚÂÒÚ˚ ÓÚ‚Â„‡˛Ú „ËÔÓÚÂÁ˚, ‡ÒÒÏ‡ÚË‚‡˛˘ËÂ „‡ÒÚÓÚËı Í‡Í ·ÎËÊ‡È¯Ëı Ó‰ÒÚ‚ÂÌÌËÍÓ‚ Nematoda
Ë ‰Û„Ëı Ecdysozoa ËÎË ÔÓÏÂ˘‡˛˘ËÂ Ëı ‚ ÓÒÌÓ‚‡ÌËÂ ‰ÂÂ‚‡ Bilateria ‚·ÎËÁË Acoela ËÎË Nemertoderma-
tida. ÇÌÛÚË „‡ÒÚÓÚËı ‚Ë‰˚ ÓÚfl‰Ó‚ Macrodasyiida Ë Chaetonotida Ó·‡ÁÛ˛Ú ‰‚Â ıÓÓ¯Ó ÔÓ‰‰ÂÊË‚‡-
ÂÏ˚Â ÍÎ‡‰˚. èÓ‰Ú‚ÂÊ‰ÂÌ‡ ÏÓÌÓÙËÎËfl ÒÂÏÂÈÒÚ‚ Chaetonotidae Ë Xenotrichulidae (ÓÚ. Chaetonida), ‡
Ú‡ÍÊÂ ÒÂÏÂÈÒÚ‚ Turbanellidae Ë Thaumastodermatidae (ÓÚ. Macrodasyida). ëÂÏÂÈÒÚ‚Ó Lepidodasyidae ÔÓ-
ÎËÙËÎÂÚË˜ÌÓ, ÔÓÚÓÏÛ ˜ÚÓ Mesodasys Ó·‡ÁÛÂÚ ÒÂÒÚËÌÒÍÛ˛ ÎËÌË˛ Í Turbanellidae, Cephalodasys Ó·‡-
ÁÛÂÚ ÓÚ‰ÂÎ¸ÌÛ˛ ÎËÌË˛ ‚ ÓÒÌÓ‚‡ÌËË Macrodasyida, ‡ Lepidodasys „ÛÔÔËÛÂÚÒfl Ò Neodasys ÏÂÊ‰Û Thau-
mastodermatidae Ë Turbanellidae. ÑÎfl ÔÓ‰Ú‚ÂÊ‰ÂÌËfl ˝ÚËı ‚˚‚Ó‰Ó‚ Ë ÔÓÎÛ˜ÂÌËfl ·ÓÎÂÂ ÚÓ˜Ì˚ı ÔÂ‰-
ÒÚ‡‚ÎÂÌËÈ Ó ÙËÎÓ„ÂÌËË „‡ÒÚÓÚËı ÌÂÓ·ıÓ‰ËÏÓ ‚ ·Û‰Û˘ÂÏ ËÒÒÎÂ‰Ó‚‡Ú¸ ·ÓÎ¸¯ÂÂ ˜ËÒÎÓ ‚Ë‰Ó‚, ‡
Ú‡ÍÊÂ ‚ÍÎ˛˜ËÚ¸ ‚ ‡Ì‡ÎËÁ ‰Û„ËÂ „ÂÌ˚.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: 18S êçä, ÏÓÎÂÍÛÎflÌ‡fl ÙËÎÓ„ÂÌËfl, Bilateria, Protostomia, Spiralia, Ecdysozoa, Gas-
trotricha, Gnathostomulida, Nematoda.

MOLECULAR PHYLOGENY OF GASTROTRICHA ON THE BASE OF 18S rRNA GENES COMPARI-
SON: REJECTION OF HYPOTHESIS OF RELATEDNESS WITH NEMATODES, by N. B. Petrov1*,
A. N. Pegova2, O. G. Manylov3, N. S. Vladychenskaya1, N. S. Mugue4, V. V. Aleshin1 (1Belozersky Institute of
Physico-Chemical Biology, Moscow State University, Moscow, 119992 Russia, *e-mail: Petr@belozer-
sky.msu.ru; 2International Center of Biotechnology, Moscow State University, Moscow, 119992 Russia;
3Chair of Invertebrate Zoology, St. Petersburg State University, St. Petersburg, 199034 Russia; 4Koltzov
Institute of Developmental Biology Russian Academy of Sciences, Moscow, 119991 Russia). Gastrotrichs
are meiobenthic free-living aquatic worms whose phylogenetic and intra-group relationships remain unclear
despite some attempts to resolve them on the base of morphology or molecules. In this study we analysed
complete sequences of the 18S rRNA gene of 15 taxa (8 new and 7 published) to test numerous hypotheses on
gastrotrich phylogeny and to verify whether controversial interrelationships from previous molecular data
could be due to the short region available for analysis and the poor taxa sampling. Data were analysed using both
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èÂÚÓ‚ Ë ‰.

É‡ÒÚÓÚËıË – ÏÂÎÍËÂ, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÏÂÈ-
Ó·ÂÌÚÓÒÌ˚Â ‡ˆÂÎÓÏË˜ÂÒÍËÂ ÊË‚ÓÚÌ˚Â – ÒÓÒÚ‡‚-
Îfl˛Ú Ó‰ÌÛ ËÁ ÌÂ·ÓÎ¸¯Ëı „ÛÔÔ ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı,
ÍÓÚÓÛ˛, ‚ ‡Ì„Â ÍÎ‡ÒÒ‡ ËÎË ÚËÔ‡, Ú‡‰ËˆËÓÌÌÓ
‡ÒÒÏ‡ÚË‚‡ÎË ‚ ÒÓÒÚ‡‚Â ÔÒÂ‚‰ÓˆÂÎÓÏ‡Ú, ËÎË ‡ÒÍ-
„ÂÎ¸ÏËÌÚÓ‚ [1–3]. îËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ Ò‚flÁË „‡ÒÚÓ-
ÚËı ÓÒÚ‡˛ÚÒfl ÌÂflÒÌ˚ÏË. àÒıÓ‰ÌÓ Ëı Ò·ÎËÊ‡ÎË
ÎË·Ó Ò ÍÓÎÓ‚‡ÚÍ‡ÏË, ÎË·Ó Ò ÌÂÏ‡ÚÓ‰‡ÏË [2]. èÓ-
ÒÎÂ‰Û˛˘ËÈ ÍÎ‡‰ËÒÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÏÓÙÓÎÓ„Ë˜Â-
ÒÍËı ÔËÁÌ‡ÍÓ‚ ‰‡Î ÓÒÌÓ‚‡ÌËÂ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ
„‡ÒÚÓÚËıË Á‡ÌËÏ‡˛Ú ·ÓÎÂÂ ·‡Á‡Î¸ÌÓÂ ÔÓÎÓÊÂÌËÂ
Ì‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÏ ‰Â‚Â ·ËÎ‡ÚÂ‡Î¸ÌÓ-ÒËÏÏÂÚ-
Ë˜Ì˚ı ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚ı ÊË‚ÓÚÌ˚ı (Bilateria) [4].
É‡ÒÚÓÚËı ‡ÒÒÏ‡ÚË‚‡ÎË Ú‡ÍÊÂ ‚ Í‡˜ÂÒÚ‚Â ÒÂÒÚ-
ËÌÒÍÓÈ „ÛÔÔ˚ Introverta (Nematoda + Nematomor-
pha + Priapulida + Kinorhyncha + Loricifera) [5, 6] ËÎË
ÒÂÒÚËÌÒÍÓÈ „ÛÔÔ˚ Ecdysozoa (Introverta + Panar-
thropoda) [7, 8]; Ëı Ò·ÎËÊ‡ÎË Ò ÔÎÓÒÍËÏË ˜Â‚flÏË
Ë „Ì‡ÚËÙÂ‡ÏË (Gnathostomulida + Syndermata) [9]
ËÎË Ó·˙Â‰ËÌflÎË ‚ÏÂÒÚÂ Ò „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË, ÔÎÓÒ-
ÍËÏË ˜Â‚flÏË Ë ÍÓÎÓ‚‡ÚÍ‡ÏË ‚ „ÛÔÔËÓ‚ÍÛ
Platyzoa [10].

ÄÌ‡ÎËÁ ÔÓÎÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ „ÂÌ‡ 18S
êçä Ó‰ÌÓ„Ó ËÎË ÚÂı ‚Ë‰Ó‚ „‡ÒÚÓÚËı ÔÓÍ‡Á˚-
‚‡ÂÚ Ëı ·ÎËÁÓÒÚ¸ Í ÔÎÓÒÍËÏ ˜Â‚flÏ [11–13] Ë/ËÎË
„Ì‡ÚÓÒÚÓÏÛÎË‰‡Ï, ËÎË ÊÂ ÔÓÏÂ˘‡ÂÚ Ëı ‚ ÓÒÌÓ‚‡-
ÌËÂ ‰Â‚‡ Bilateria ÔÓÒÎÂ ·ÂÒÍË¯Â˜Ì˚ı ÚÛ·ÂÎÎfl-
ËÈ Ë „Ì‡ÚÓÒÚÓÏÛÎË‰ [7]. Ç ÚÓ ÊÂ ‚ÂÏfl, ÔË ‡Ì‡-
ÎËÁÂ ˜‡ÒÚË˜Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ 7 ‚Ë‰Ó‚
·ÎËÁÍÓ„Ó Ó‰ÒÚ‚‡ „‡ÒÚÓÚËı Ò ÌÂÏ‡ÚÓ‰‡ÏË Ë ÍÓ-
ÎÓ‚‡ÚÍ‡ÏË ÌÂ Ì‡·Î˛‰‡ÂÚÒfl [14], ÌÓ ÔË Û‚ÂÎË˜Â-
ÌËË ˜ËÒÎ‡ ˜‡ÒÚË˜Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ (14 ‚Ë-
‰Ó‚) ‚˚fl‚ÎflÂÚÒfl Ëı ‚ÓÁÏÓÊÌ‡fl ·ÎËÁÓÒÚ¸ Í „Ì‡ÚÓ-
ÒÚÓÏÛÎË‰‡Ï, ÔÎÓÒÍËÏ ˜Â‚flÏ Ë Í „ÛÔÔËÓ‚ÍÂ
Syndermata, Ó·˙Â‰ËÌfl˛˘ÂÈ ÍÓÎÓ‚‡ÚÓÍ Ë ÒÍÂ·-
ÌÂÈ [15]. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÏÓ-
ÙÓÎÓ„Ë˜ÂÒÍËı Ë ÏÓÎÂÍÛÎflÌ˚ı ‰‡ÌÌ˚ı ‡ÁÌ˚ı ‡‚-
ÚÓÓ‚ – Í‡Í ÔÓ ÓÚ‰ÂÎ¸ÌÓÒÚË, Ú‡Í Ë ‚ÏÂÒÚÂ – ÔÓÁ‚Ó-
ÎflÂÚ ‚˚ÒÍ‡Á‡Ú¸ ‡ÁÌ˚Â „ËÔÓÚÂÁ˚ ÓÚÌÓÒËÚÂÎ¸ÌÓ
Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ „‡ÒÚÓÚËı. çÂÍÓÚÓ˚Â ËÁ
˝ÚËı „ËÔÓÚÂÁ ÒÛÏÏËÓ‚‡Ì˚ Ì‡ ËÒ. 1, „‰Â ÔÓÍ‡Á‡ÌÓ
‚ÓÒÂÏ¸ ‚ÓÁÏÓÊÌ˚ı ‚‡Ë‡ÌÚÓ‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı
ÓÚÌÓ¯ÂÌËÈ „‡ÒÚÓÚËı Ò ‰Û„ËÏË ÚËÔ‡ÏË Bilateria.
ç‡ ËÒÛÌÍÂ ÌÂ ÓÚ‡ÊÂÌ˚ ‚‡Ë‡ÌÚ˚, ÔÓÏÂ˘‡˛˘ËÂ

„‡ÒÚÓÚËı ‚ ÓÒÌÓ‚‡ÌËÂ ‰ÂÂ‚‡ Bilateria, ‚·ÎËÁË
Acoela Ë Nemertodermatida [7, 16].

ÇÌÛÚÂÌÌflfl ÙËÎÓ„ÂÌËfl „‡ÒÚÓÚËı Ú‡ÍÊÂ ÓÒÚ‡-
ÂÚÒfl ‚ÂÒ¸Ï‡ ÌÂflÒÌÓÈ. ÅÓÎ¸¯ËÂ ‡ÁÎË˜Ëfl ÔÓ ÏÓÙÓ-
ÎÓ„ËË Ë ÛÎ¸Ú‡ÒÚÛÍÚÛÂ ÏÂÊ‰Û ÔÂ‰ÒÚ‡‚ËÚÂÎflÏË
‰‚Ûı ÓÚfl‰Ó‚ „‡ÒÚÓÚËı ‰‡˛Ú ÓÒÌÓ‚‡ÌËÂ Ò˜ËÚ‡Ú¸
˝ÚÛ „ÛÔÔÛ Ô‡‡ÙËÎÂÚË˜ÌÓÈ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂÏ‡-
ÚÓ‰ [1, 17], Ó‰Ì‡ÍÓ ÌÂ‰‡‚ÌËÈ ÍÎ‡‰ËÒÚË˜ÂÒÍËÈ ‡Ì‡-
ÎËÁ ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ
‚ ÔÓÎ¸ÁÛ ÂÂ ÏÓÌÓÙËÎËË [18, 19]. ÇÏÂÒÚÂ Ò ÚÂÏ,
ÓÒÚ‡˛ÚÒfl ÒÓÏÌÂÌËfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÏÓÌÓÙËÎËË ÒÂ-
ÏÂÈÒÚ‚ Lepidodasyidae Ë Planodasyidae ÓÚfl‰‡ Mac-
rodasyida, ‡ Ú‡ÍÊÂ ÔÓÎÓÊÂÌËfl ÌÂÓ·˚˜ÌÓ„Ó Ó‰‡
Neodasys, ËÏÂ˛˘Â„Ó fl‰ ÔËÒÛ˘Ëı ÔÂ‰ÒÚ‡‚ËÚÂ-
ÎflÏ Macrodasyida ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚
[3], ÌÓ, ÚÂÏ ÌÂ ÏÂÌÂÂ, ‚˚‰ÂÎflÂÏÓ„Ó ‚ ÓÚ‰ÂÎ¸Ì˚È
ÔÓ‰ÓÚfl‰ Multitubulatina ÓÚfl‰‡ Chaetonotida.

í‡ÍËÏ Ó·‡ÁÓÏ, ‡Ì‡ÎËÁ ÏÓÎÂÍÛÎflÌ˚ı ‰‡ÌÌ˚ı
‰‡ÂÚ ÔÓÚË‚ÓÂ˜Ë‚˚Â ÂÁÛÎ¸Ú‡Ú˚ ÓÚÌÓÒËÚÂÎ¸ÌÓ
Í‡Í ÏÓÌÓÙËÎËË „ÛÔÔ˚, Ú‡Í Ë ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı
Ò‚flÁÂÈ ‚ÌÛÚË ÌÂÂ [14, 15, 20] Ë ÔÓÍ‡ ÌÂ ‚ÌÓÒËÚ flÒ-
ÌÓÒÚË ‚ Ó˜Â˜ÂÌÌ˚Â ‚˚¯Â ‚ÓÔÓÒ˚. Ç Ì‡ÒÚÓfl˘ÂÈ
‡·ÓÚÂ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ Ò‚flÁË „‡ÒÚÓÚËı ËÁÛ-
˜‡ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‡Ò¯ËÂÌÌÓ„Ó Ì‡·Ó‡
ÔÓÎÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ „ÂÌÓ‚ 18S êçä. ä
ÒÂÏË ËÏÂ‚¯ËÏÒfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏ ‰Ó·‡‚ÎÂ-
Ì˚ Â˘Â ‚ÓÒÂÏ¸ ÓÔÂ‰ÂÎÂÌÌ˚ı Ì‡ÏË ÔÓÎÌ˚ı ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ, Ë ÔÓ‚Â‰ÂÌ Ëı ÙËÎÓ„ÂÌÂÚË˜Â-
ÒÍËÈ ‡Ì‡ÎËÁ ‚ Ì‡·ÓÂ Ò Ú‡ÍËÏË ÊÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚflÏË ‚Ë‰Ó‚ ËÁ ‡ÁÌ˚ı „ÛÔÔ ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı.
èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÏÓ-
ÌÓÙËÎËË „‡ÒÚÓÚËı, Ó· Ëı ·ÎËÁÓÒÚË Í „ÛÔÔËÓ‚-
ÍÂ Plathelminthes + Syndermata + Nemertea + Lo-
photrochozoa Ë ÔÓÁ‚ÓÎfl˛Ú ËÒÍÎ˛˜ËÚ¸ ÌÂÍÓÚÓ˚Â
‚‡Ë‡ÌÚ˚ „ËÔÓÚÂÁ Ó· Ëı Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁflı.

ùäëèÖêàåÖçíÄãúçÄü óÄëíú 

É‡ÒÚÓÚËı ÒÓ·Ë‡ÎË ‚ ÓÍÂÒÚÌÓÒÚflı åÓÒÍÓÈ
·ËÓÎÓ„Ë˜ÂÒÍÓÈ ÒÚ‡ÌˆËË ë‡ÌÍÚ-èÂÚÂ·Û„ÒÍÓ„Ó
ÛÌË‚ÂÒËÚÂÚ‡ (óÛÔËÌÒÍ‡fl „Û·‡ ä‡Ì‰‡Î‡Í¯ÒÍÓ„Ó
Á‡ÎË‚‡ ÅÂÎÓ„Ó ÏÓfl) Ë ÙËÍÒËÓ‚‡ÎË ‚ 95% ˝ÚËÎÓ-
‚ÓÏ ÒÔËÚÂ (5–30 ˝ÍÁÂÏÔÎflÓ‚ Í‡Ê‰Ó„Ó ‚Ë‰‡). Ç
Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ËÁÛ˜ÂÌ˚ ÒÎÂ‰Û˛˘ËÂ ‚Ë‰˚ „‡ÒÚ-
ÓÚËı. éÚ. Chaetonotida: Xenotrichula sp. (ÒÂÏ.

maximum likelihood and Bayesian inference. Results obtained suggest that gastrotrichs, together with Gna-
thostomulida, Plathelminthes, Syndermata (Rotifera + Acanthocephala), Nemertea and Lophotrochozoa, com-
prise a clade Spiralia. Statistical tests reject phylogenetic hypotheses regarding Gastrotricha as close relatives
of Nematoda and other Ecdysozoa or placing them at the base of bilaterian tree close to acoels and nemertoder-
matides. Within Gastrotricha, Chaetonotida and Macrodasyida comprise two well supported clades. Our analysis
confirmed the monophyly of the Chaetonotidae and Xenotrichulidae within Chaetonida as well as Turbanellidae
and Thaumastodermatidae within Macrodasyida. Mesodasys is a sister group of the Turbanellidae, and Lepido-
dasyidae appears to be a polyphyletic group as Cephalodasys forms a separate lineage at the base of macrodasyids,
whereas Lepidodasys groups with Neodasys between Thaumastodermatidae and Turbanellidae. To infer a more
reliable Gastrotricha phylogeny many species and additional genes should be involved in future analyses.

Key words: 18S rRNA, 28S rRNA, molecular phylogeny, Bilateria, Protostomia, Spiralia, Ecdysozoa, Gastro-
tricha, Gnathostomulida, Nematoda.



åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 41      ‹ 3      2007

åéãÖäìãüêçÄü îàãéÉÖçàü ÉÄëíêéíêàï 501

Xenotrichulidae), Neodasys sp. (ÒÂÏ. Neodasydae);
ÓÚ. Macrodasyida: Tetranchyroderma sp. (ÒÂÏ. Thau-
mastodermatidae), Lepidodasys sp., Mesodasys sp. Ë
Cephalodasys sp. (ÒÂÏ. Lepidodasyidae), Macrodasys
buddenbrocki (ÒÂÏ. Macrodasyidae), Turbanella luthe-
ri Ë T. cornuta (ÒÂÏ. Turbanellidae).

Ñçä ‰Îfl ÔÓÒÎÂ‰Û˛˘ÂÈ ‡ÏÔÎËÙËÍ‡ˆËË „ÂÌÓ‚
18S êçä ‚˚‰ÂÎflÎË ÔÓÒÂ‰ÒÚ‚ÓÏ ˘ÂÎÓ˜ÌÓ„Ó ÎË-

ÁËÒ‡ ÍÎÂÚÓÍ Ò ÔÓÒÎÂ‰Û˛˘ÂÈ ÌÂÈÚ‡ÎËÁ‡ˆËÂÈ ·ÂÁ
‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ Ó˜ËÒÚÍË [21] Ò ÏÓ‰ËÙËÍ‡ˆËflÏË.
çÂÒÍÓÎ¸ÍÓ ˝ÍÁÂÏÔÎflÓ‚ ÊË‚ÓÚÌ˚ı ÔÓÏÂ˘‡ÎË ‚
20 ÏÍÎ 0.25 å NaOH, ‚˚‰ÂÊË‚‡ÎË ÔË ÍÓÏÌ‡Ú-
ÌÓÈ ÚÂÏÔÂ‡ÚÛÂ 3–16 ˜. á‡ÚÂÏ ÎËÁ‡Ú Ì‡„Â‚‡ÎË
3 ÏËÌ ÔË 95°C, ‰Ó·‡‚ÎflÎË 10 ÏÍÎ 0.5 å íËÒ-HCl,
pH 8.2, Ë ÌÂÈÚ‡ÎËÁÓ‚‡ÎË 12 ÏÍÎ 0.4 N HCl, ÔÓÒÎÂ
˜Â„Ó ‰Ó·‡‚ÎflÎË 5 ÏÍÎ 2% ‡ÒÚ‚Ó‡ íËÚÓÌ‡ X-100
Ë Ì‡„Â‚‡ÎË 3 ÏËÌ ÔË 95°C. ãËÁ‡Ú ı‡ÌËÎË ÔË
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êËÒ. 1. ÇÓÁÏÓÊÌ˚Â ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË „‡ÒÚÓÚËı. Ç‡Ë‡ÌÚ A Ò·ÎËÊ‡ÂÚ „‡ÒÚÓÚËı Ò ÔÎÓÒÍËÏË ˜Â‚flÏË; B – c „Ì‡-
ÚÓÒÚÓÏÛÎË‰‡ÏË (Monokonta, ËÎË Neotrichozoa); ë – Ó·˙Â‰ËÌflÂÚ ‚ Ó‰ÌÛ „ÛÔÔÛ Ò ÔÎÓÒÍËÏË ˜Â‚flÏË Ë „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË;
D, F, H – ÔÂ‰ÒÚ‡‚Îfl˛Ú ‚‡Ë‡ÌÚ˚ ÍÓÌˆÂÔˆËË Platyzoa, Ó·˙Â‰ËÌfl˛˘ÂÈ „‡ÒÚÓÚËı Ò „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË, ÔÎÓÒÍËÏË ˜Â-
‚flÏË Ë ÍÓÎÓ‚‡ÚÍ‡ÏË; E Ë G – Ò·ÎËÊ‡˛Ú „‡ÒÚÓÚËı Ò „ÛÔÔËÓ‚ÍÓÈ ÎËÌfl˛˘Ëı ÊË‚ÓÚÌ˚ı, Ecdysozoa. ÉÛÔÔËÓ‚ÍË Ò
„‡ÒÚÓÚËı‡ÏË ‚˚‰ÂÎÂÌ˚ ÔÛÌÍÚËÓÏ.
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èÂÚÓ‚ Ë ‰.

−20°C, ‰Îfl ‡ÏÔÎËÙËÍ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÓÚ 0.5 ‰Ó
2 ÏÍÎ ÎËÁ‡Ú‡.

ÉÂÌ˚ 18S êçä ‡ÏÔÎËÙËˆËÓ‚‡ÎË Ò ÔÓÏÓ˘¸˛
ÔÓÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â‡ÍˆËË (èñê) Ò ËÒÔÓÎ¸ÁÓ-
‚‡ÌËÂÏ ÛÌË‚ÂÒ‡Î¸Ì˚ı ˝ÛÍ‡ËÓÚË˜ÂÒÍËı Ô‡ÈÏÂ-
Ó‚ [22]. èÓ‰ÛÍÚ˚ èñê Ó˜Ë˘‡ÎË ÔÛÚÂÏ ̋ ÎÂÍÚÓ-
ÙÓÂÁ‡ ‚ ‡„‡ÓÁÌÓÏ „ÂÎÂ, Á‡ÚÂÏ ‰Îfl ÓÔÂ‰ÂÎÂÌËfl
ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ „ÂÌÓ‚ 18S
êçä ËÒÔÓÎ¸ÁÓ‚‡ÎË ËÎË Ó˜Ë˘ÂÌÌ˚Â ÔÓ‰ÛÍÚ˚ ‡Ï-
ÔÎËÙËÍ‡ˆËË ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ, ËÎË ÔÓÒÎÂ ÍÎÓÌËÓ-
‚‡ÌËfl Ëı ‚ ÔÎ‡ÁÏË‰ÌÓÏ ‚ÂÍÚÓÂ pBluescript KS+.

èÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ÔÓÎÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË „ÂÌÓ‚ 18S êçä ÔËÒÓÂ‰ËÌflÎË Í ‚˚‡‚ÌË‚‡-
ÌË˛, ÒÓ‰ÂÊ‡˘ÂÏÛ ÔÓÎÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË
˝ÚËı „ÂÌÓ‚ Â˘Â ÒÂÏË ‚Ë‰Ó‚ „‡ÒÚÓÚËı, ‡ Ú‡ÍÊÂ
‚Ë‰Ó‚ ËÁ ÓÒÌÓ‚Ì˚ı „ÛÔÔ Bilateria Ë ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚ¸ Anemonia sulcata (Cnidaria) ‚ Í‡˜ÂÒÚ‚Â ‚ÌÂ¯-
ÌÂÈ „ÛÔÔ˚ (Ú‡·Î. 1). èÂÂ‰ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÏ
‡Ì‡ÎËÁÓÏ ËÁ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ “‚˚ÂÁ‡ÎË” ÌÛÍ-
ÎÂÓÚË‰Ì˚Â ÔÓÁËˆËË, ÍÓÚÓ˚Â ÌÂ ÔÓ‰‰‡˛ÚÒfl Ó‰ÌÓ-
ÁÌ‡˜ÌÓÏÛ ‚˚‡‚ÌË‚‡ÌË˛ Ë ÓÚÌÓÒflÚÒfl, ‚ ÓÒÌÓ‚ÌÓÏ,
Í ‚‡Ë‡·ÂÎ¸Ì˚Ï Û˜‡ÒÚÍ‡Ï V4 Ë V7 ÏÓÎÂÍÛÎ˚ 18S
êçä. éÍÓÌ˜‡ÚÂÎ¸Ì˚È ‚‡Ë‡ÌÚ ‚˚‡‚ÌË‚‡ÌËfl
ÒÓ‰ÂÊ‡Î 49 ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÔÓ 1634 ÔÓÁË-
ˆËË.

îËÎÓ„ÂÌÂÚË˜ÂÒÍËÂ ‰ÂÂ‚¸fl „ÂÌÓ‚ 18S êçä
ÒÚÓËÎË ÏÂÚÓ‰ÓÏ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl
(Maximum Likelihood, ML), ËÒÔÓÎ¸ÁÛfl Ô‡ÍÂÚ ÙËÎÓ-
„ÂÌÂÚË˜ÂÒÍËı ÔÓ„‡ÏÏ PAUP, ‚ÂÒËfl 4.b10 [23],
ÔÓ„‡ÏÏ˚ mlsearch Ë DNArates [24], ‡ Ú‡ÍÊÂ ‚Â-
ÒË˛ 3.01 ÔÓ„‡ÏÏ˚ MrBayes [25]. 

Ç˚˜ËÒÎÂÌËÂ Ô‡‡ÏÂÚÓ‚ ÏÓ‰ÂÎË ˝‚ÓÎ˛ˆËË ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ‰Îfl ‡Ì‡ÎËÁ‡ ÏÂÚÓ‰ÓÏ ML ‚˚-
ÔÓÎÌflÎË Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ Modeltest [26].
è‡‡ÏÂÚ˚, ÔÓÎÛ˜ÂÌÌ˚Â ‚ ÔÂ‚ÓÏ ˆËÍÎÂ ‚˚˜ËÒ-
ÎÂÌËÈ, ÔËÏÂÌflÎË ‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÏ ·ÎÓÍÂ
PAUP ‰Îfl ÔÓÒÚÓÂÌËfl ‰ÂÂ‚‡ ÏÂÚÓ‰ÓÏ Ò‚flÁ˚‚‡ÌËfl
·ÎËÊ‡È¯Ëı ÒÓÒÂ‰ÂÈ (NJ), ÓÚ·Ë‡fl ÎÛ˜¯ÂÂ ‰ÂÂ‚Ó
ÔÓ ÍËÚÂË˛ ÏËÌËÏ‡Î¸ÌÓÈ ˝‚ÓÎ˛ˆËË. èÓÎÛ˜ÂÌ-
ÌÓÂ Ì‡ ˝ÚÓÏ ˝Ú‡ÔÂ ‰ÂÂ‚Ó ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ ÒÎÂ‰Û˛-
˘ÂÏ ˆËÍÎÂ ‚˚˜ËÒÎÂÌËÈ Ò ÔÓÏÓ˘¸˛ Modeltest ‰Îfl
ÛÚÓ˜ÌÂÌËfl Ô‡‡ÏÂÚÓ‚ ÏÓ‰ÂÎË ˝‚ÓÎ˛ˆËË, ÍÓÚÓ-
˚Â ÔËÏÂÌflÎË ÔË ÂÍÓÌÒÚÛÍˆËË Ë ‚˚·ÓÂ ÎÛ˜-
¯Â„Ó ‰ÂÂ‚‡ ÏÂÚÓ‰ÓÏ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ-
‰Ó·Ëfl. ÄÌ‡ÎËÁ ÔÓ‚ÚÓflÎË ‰Ó ÔÓÎÛ˜ÂÌËfl ÛÒÚÓÈ˜Ë-
‚ÓÈ ÚÓÔÓÎÓ„ËË ‰ÂÂ‚‡.

Å‡ÂÈÒÓ‚ÒÍËÈ ‡Ì‡ÎËÁ ÔÓ‚Ó‰ËÎË, ËÒÔÓÎ¸ÁÛfl Ó·-
˘Û˛ ÏÓ‰ÂÎ¸ Ó·‡ÚËÏÓÈ ˝‚ÓÎ˛ˆËË c ÍÓÂÍˆËÂÈ
Ì‡ „ÂÚÂÓ„ÂÌÌÓÒÚ¸ ÔÓÁËˆËÈ ÔÓ ÒÍÓÓÒÚË ˝‚ÓÎ˛-
ˆËË Ë Û˜ÂÚÓÏ ‰ÓÎË ËÌ‚‡Ë‡ÌÚÌ˚ı ÔÓÁËˆËÈ (GTR +
+ É + I), Ô‡‡ÏÂÚ˚ ÍÓÚÓÓÈ ‚˚˜ËÒÎflÎËÒ¸ ÌÂÔÓ-
ÒÂ‰ÒÚ‚ÂÌÌÓ ÔÓ„‡ÏÏÓÈ MrBayes. Ç ıÓ‰Â ‡Ì‡ÎËÁ‡
400000 „ÂÌÂ‡ˆËÈ ÔÓ ˜ÂÚ˚ÂÏ Ï‡ÍÓ‚ÒÍËÏ ˆÂÔflÏ
ÓÚ·Ë‡ÎË 40000 ‰ÂÂ‚¸Â‚, ËÁ ÍÓÚÓ˚ı 15000 ÓÚ-
·‡Ò˚‚‡ÎË Í‡Í ÌÂ ‰ÓÒÚË„¯ËÂ ÒÚ‡ˆËÓÌ‡ÌÓ„Ó ÒÓ-
ÒÚÓflÌËfl ˆÂÔÂÈ, ‡ ÔÓ ÓÒÚ‡Î¸Ì˚Ï 25000 ÒÚÓËÎË
ÍÓÌÒÂÌÒÛÒÌÓÂ ‰ÂÂ‚Ó Ò ÓˆÂÌÍÓÈ ÔÓÒÚÂËÓÌÓÈ ‚Â-
ÓflÚÌÓÒÚË ÛÁÎÓ‚ ˝ÚÓ„Ó ‰ÂÂ‚‡. 

ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ ‰ÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ ÏÂÊ-
‰Û ‰ÂÂ‚¸flÏË ÓˆÂÌË‚‡ÎË Ò ÔÓÏÓ˘¸˛ ÛÎÛ˜¯ÂÌÌÓ„Ó
AU-ÚÂÒÚ‡ òËÏÓ‰‡Ë˚ [27], ËÒÔÓÎ¸ÁÛfl ÔÓ„‡ÏÏÛ
CONSEL [28].

êÖáìãúíÄíõ àëëãÖÑéÇÄçàü 

ÇÒÂ ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â Ì‡ÏË ÏÂÚÓ‰˚ ÂÍÓÌÒÚÛÍ-
ˆËË ‰‡ÎË ‰ÂÂ‚¸fl Ó‰ËÌ‡ÍÓ‚ÓÈ ÚÓÔÓÎÓ„ËË, ÍÓÚÓ‡fl
ËÁÓ·‡ÊÂÌ‡ Ì‡ ËÒ. 2. ÑÎfl ˝ÚÓ„Ó ‰ÂÂ‚‡ ı‡‡ÍÚÂ-
Ì˚ ÒÎÂ‰Û˛˘ËÂ ÔËÌˆËÔË‡Î¸Ì˚Â ˜ÂÚ˚. 1) Ñ‚Â
ÔÂ‚˚Â ‚ÂÚ‚Ë Bilateria ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ·ÂÒÍË¯Â˜-
Ì˚ÏË ÚÛ·ÂÎÎflËflÏË Ë ÌÂÏÂÚÓ‰ÂÏ‡ÚË‰‡ÏË;
2) ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ‚ÒÎÂ‰ Á‡ ÓÚ‰ÂÎÂÌËÂÏ ‰‚Ûı ÔÂ-
‚˚ı ÎËÌËÈ ÔÓËÒıÓ‰ËÚ ‡Ò˘ÂÔÎÂÌËÂ Bilateria Ì‡
‚ÚÓË˜ÌÓÓÚ˚ı (ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÔÓÎÛıÓ‰Ó‚˚ÏË)
Ë ÔÂ‚Ë˜ÌÓÓÚ˚ı; 3) ÔÂ‚Û˛ ÍÎ‡‰Û ÔÂ‚Ë˜ÌÓÓÚ˚ı
Ó·‡ÁÛ˛Ú ÎËÌfl˛˘ËÂ ÊË‚ÓÚÌ˚Â Ò ıËÚËÌÓ‚˚ÏË ÔÓ-
ÍÓ‚‡ÏË – Ecdysozoa (ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ‰ÂÂ‚Â ÌÂ-
Ï‡ÚÓÏÓÙ‡ÏË, ÔË‡ÔÛÎË‰‡ÏË Ë ÍËÌÓËÌı‡ÏË, ˜ÎÂ-
ÌËÒÚÓÌÓ„ËÏË Ë ÌÂÏ‡ÚÓ‰‡ÏË); 4) „‡ÒÚÓÚËıË ÓÚ‰Â-
Îfl˛ÚÒfl ‚ ‚Ë‰Â Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓÈ ‚ÂÚ‚Ë ‚ÒÎÂ‰ Á‡
Ecdysozoa Ë „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË Ë ‚ıÓ‰flÚ ‚ ÒÓÒÚ‡‚
ÏÓÌÓÙËÎÂÚË˜ÂÒÍÓÈ „ÛÔÔËÓ‚ÍË, ‚ÍÎ˛˜‡˛˘ÂÈ,
ÍÓÏÂ ÚÓ„Ó, ÔÎÓÒÍËı ̃ Â‚ÂÈ (Plathelminthes), ÍÓÎÓ-
‚‡ÚÓÍ Ë ÒÍÂ·ÌÂÈ (Syndermata), ÌÂÏÂÚËÌ, ‡ Ú‡Í-
ÊÂ „ÛÔÔËÓ‚ÍÛ Lophotrochozoa, ÒÓÒÚÓfl˘Û˛ ËÁ
·‡ıËÓÔÓ‰, ÏÓÎÎ˛ÒÍÓ‚, ‚ÂÒÚËÏÂÌÚËÙÂ, ÔÓ„ÓÌÓ-
ÙÓ Ë ÍÓÎ¸˜‡Ú˚ı ˜Â‚ÂÈ.

éÒÌÓ‚Ì˚Â ÏÓÌÓÙËÎÂÚË˜ÂÒÍËÂ „ÛÔÔËÓ‚ÍË (ÓÚ-
ÏÂ˜ÂÌ˚ ÒÚÂÎÍ‡ÏË, ÛÍ‡Á˚‚‡˛˘ËÏË Ì‡ Ó·˙Â‰ËÌfl-
˛˘ËÂ Ëı ÛÁÎ˚) ËÏÂ˛Ú ‚˚ÒÓÍÛ˛ ÒÚ‡ÚËÒÚË˜ÂÒÍÛ˛
ÔÓ‰‰ÂÊÍÛ (ÔÓÍ‡Á‡Ì‡ ˆËÙ‡ÏË Û ÒÚÂÎÓÍ, ÓÁÌ‡˜‡-
˛˘ËÏË ÔÓÒÚÂËÓÌÛ˛ ‚ÂÓflÚÌÓÒÚ¸ (èÇ) ‚ ÔÓ-
ˆÂÌÚÌÓÏ ‚˚‡ÊÂÌËË). í‡Í, ÒÚÓÔÓˆÂÌÚÌÛ˛ èÇ
ËÏÂ˛Ú Bilateria ‚ ̂ ÂÎÓÏ, Nemertodermatida, Ecdyso-
zoa, ‚Òfl ÍÎ‡‰‡ ÔÂ‚Ë˜ÌÓÓÚ˚ı ÊË‚ÓÚÌ˚ı Ë ÍÎ‡‰‡
Plathelminthes + Syndermata + Nemertea + Lophotro-
chozoa. Ç ̂ ÂÎÓÏ, ÏÓÌÓÙËÎÂÚË˜ÂÒÍ‡fl „ÛÔÔ‡ „‡ÒÚÓ-
ÚËı (èÇ = 97%) Ó·‡ÁÛÂÚ ‰‚Â Ó‰ËÌ‡ÍÓ‚Ó ıÓÓ¯Ó
ÔÓ‰‰ÂÊË‚‡ÂÏ˚Â ÍÎ‡‰˚ (èÇ = 100%), ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ËÂ ÓÚfl‰‡Ï Chaetonotida Ë Macrodasyida. åÓÌÓ-
ÙËÎÂÚË˜ÂÒÍ‡fl „ÛÔÔ‡, ‚ÍÎ˛˜‡˛˘‡fl Gastrotricha Ë
ÍÎ‡‰Û Plathelminthes + Syndermata + Nemertea + Lo-
photrochozoa, ËÏÂÂÚ ·ÓÎÂÂ ÒÎ‡·Û˛ ÔÓ‰‰ÂÊÍÛ
(èÇ = 89%), ‡ ‚ÂÓflÚÌÓÒÚ¸ ÍÎ‡‰˚ Gnathostomulida +
+ Gastrotricha + Plathelminthes + Syndermata + Nemer-
tea + Lophotrochozoa ÌÂÒÍÓÎ¸ÍÓ ‚˚¯Â (èÇ = 97%).

èÓÎÛ˜ÂÌÌÓÂ Ú‡ÍËÏ Ó·‡ÁÓÏ ÎÛ˜¯ÂÂ ‰ÂÂ‚Ó Ï˚
Ò‡‚ÌËÎË Ò ‰ÂÂ‚¸flÏË, ÓÚ‡Ê‡˛˘ËÏË ‰Û„ËÂ ‚ÓÁ-
ÏÓÊÌ˚Â ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı Ò‚flÁÂÈ
„‡ÒÚÓÚËı. äÓÏÂ ÔÓÍ‡Á‡ÌÌ˚ı Ì‡ ËÒ. 1 ‚‡Ë‡Ì-
ÚÓ‚, ‚ Ò‡‚ÌÂÌËÂ ‚ÍÎ˛˜ÂÌ˚ Ú‡ÍÊÂ ‰‚‡ ‚‡Ë‡ÌÚ‡ Ò
·‡Á‡Î¸Ì˚Ï ÔÓÎÓÊÂÌËÂÏ „‡ÒÚÓÚËı. êÂÁÛÎ¸Ú‡Ú˚
Ò‡‚ÌÂÌËfl Ò ÔÓÏÓ˘¸˛ ÛÎÛ˜¯ÂÌÌÓ„Ó AU-ÚÂÒÚ‡ [28]
ÓÚ‡ÊÂÌ˚ ‚ Ú‡·Î. 2.

èÂ‚˚Ï ÌÓÏÂÓÏ Ó·ÓÁÌ‡˜ÂÌÓ ÔÓÎÛ˜ÂÌÌÓÂ Ì‡-
ÏË ÎÛ˜¯ÂÂ ÔÓ ÍËÚÂË˛ ML ‰ÂÂ‚Ó (ËÒ. 2); ÌÓÏÂ-
‡Ï 2–9 ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË,
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í‡·ÎËˆ‡ 1.  ëÔËÒÓÍ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ „ÂÌÓ‚ 18S êçä, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ‰‡ÌÌÓÈ ‡·ÓÚÂ

èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË, ÓÔÂ‰ÂÎÂÌÌ˚Â ‚ ‰‡ÌÌÓÈ ‡·ÓÚÂ

Ú‡ÍÒÓÌÓÏË˜ÂÒÍÓÂ ÔÓÎÓÊÂÌËÂ ‚Ë‰Ó‚ÓÂ Ì‡Á‚‡ÌËÂ ÌÓÏÂ ‚ ÉÂÌÅ‡ÌÍÂ

Gastrotricha, ÓÚ. Chaetonotida Xenotrichula sp. aff. velox AY963686
Gastrotricha, Neodasys Neodasys sp. AY963687
Gastrotricha, ÓÚ. Macrodasyida Macrodasys buddenbrocki AY963692

Mesodasys sp. AY963690
Lepidodasys sp. AY963689
Cephalodasys sp. AY963691
Tetranchyroderma sp. aff. paradoxa AY963688
Turbanella luteri AY963693

ÑÛ„ËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â ‚ ‰‡ÌÌÓÈ ‡·ÓÚÂ

Gastrotricha, ÓÚ. Chaetonotida Lepidodermella squammata U29198
Chaetonotus sp. AJ001735
Xenotrichula intermedia AY228128

Gastrotricha, ÓÚ. Macrodasyida Paraturbanella dohrni AY228139
Turbanella cornuta AF157007
Tetranchyroderma papii AY228137
Pseudostomella etrusca AY228136

Annelida, ÍÎ. Polychaeta Nereis pelagica AF474279
ÍÎ. Oligochaeta Eisenia fetida X79872

Pogonophora Siboglinum fiordicum X79876
Vestimentifera Ridgeia piscesae X79877
Mollusca, ÍÎ. Polyplacophora Acanthopleura japonica X70210

ÍÎ. Bivalvia Mytilus edulis L33448
Brachiopoda Lingula anatine X81631

Terebratalia transversa U12650
Phoronida Phoronis ijimai AY202113
Nemertea Prostoma eilhardi U29494

Lineus sp. X79878
Acanthocephala Neoechinorhynchus crassus AF001842
Rotifera Brachionus plicatilis U49911
Plathelminthes, “Turbellaria” Stenostomum sp. U95947

Discocelis tigrina U70078
Coelogynopora gynocotyla AJ243679
Nemertinoides elongatus AY078381
Meara stichopi AF119085
Paratomella rubra AF102892

ÍÎ. Trematoda Schistosoma mansoni U65657
Gnathostomulida Haplognathia sp. AF119084

Gnathostomula sp. AF119083
Nematomorpha Gordius aquaticus X87985
Priapulida Priapulus caudatus X80234
Kinorhyncha Pycnophyes kielensis U67997
Arthropoda, ÍÎ. Insecta Tenebrio molitor X07801

ÍÎ. Pycnogonida Nymphon sp. U88338
Nematoda Enoplus brevis U88336

Paracanthonchus caecus AF047888
Longidorus elongatus AF036594

Hemichordata Balanoglossus carnosus D14359
Ptychodera flava AF278681

Cnidaria, Anthozoa Anemonia sulcata X53498
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èÂÚÓ‚ Ë ‰.

Ó·ÓÁÌ‡˜ÂÌÌ˚Â Ì‡ ËÒ. 1 Í‡Í A, B, C, D, E, F, G Ë H,
ÌÓÏÂ‡Ï 10 Ë 11 – ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË Ò ·ÓÎÂÂ
·‡Á‡Î¸Ì˚Ï ÔÓÎÓÊÂÌËÂÏ „‡ÒÚÓÚËı. ÇÒÂ ‚‡Ë‡Ì-
Ú˚ ‡ÒÔÓÎÓÊÂÌ˚ ‚ ÔÓfl‰ÍÂ Û‚ÂÎË˜ÂÌËfl ÓÚÎË˜ËÈ
ÓÚ ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ÔÓ ÁÌ‡˜ÂÌË˛ ÎÓ„‡ËÙÏ‡ ‚ÂÓ-
flÚÌÓÒÚË (‚ÚÓÓÈ ÒÚÓÎ·Âˆ). ëÎÂ‰Û˛˘ËÂ ‚ÓÒÂÏ¸
ÒÚÓÎ·ˆÓ‚ ÒÓ‰ÂÊ‡Ú ÔÓÍ‡Á‡ÚÂÎË ‚ÂÓflÚÌÓÒÚË ÓÚÎË-

˜Ëfl (p) Í‡Ê‰Ó„Ó ËÁ Ò‡‚ÌË‚‡ÂÏ˚ı ‚‡Ë‡ÌÚÓ‚ ÙË-
ÎÓ„ÂÌËË ÓÚ ÎÛ˜¯ÂÈ. ùÚË ÔÓÍ‡Á‡ÚÂÎË ÔÓÎÛ˜ÂÌ˚ Ò
ÔÓÏÓ˘¸˛ ‡ÁÌ˚ı ÒÚ‡ÚËÒÚË˜ÂÒÍËı ÚÂÒÚÓ‚, Â‡ÎË-
ÁÓ‚‡ÌÌ˚ı ‚ ÔÓ„‡ÏÏÂ CONSEL [28]. ÑÓÒÚÓ‚Â-
Ì˚Ï ÓÚÎË˜ËflÏ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÁÌ‡˜ÂÌËfl p < 0.05. 

ÇË‰ÌÓ, ˜ÚÓ ÔÓ ‚ÒÂÏ ÒÚ‡ÚËÒÚË˜ÂÒÍËÏ ÚÂÒÚ‡Ï ÓÚ
ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÙËÎÓ„Â-

Eisenia fetida
Nereis pelagica

Siboglinum fiordicum
Ridgeia piscesae

Acanthopleura japonica
Mytilus edulis

Phoronis ijimai
Lingula lingua
Terebratalia transversa

Prostoma eilhardi
Lineus sp.

Neoechinorhynchus crassus

Brachionus plicatilis
Stenostomum sp.

Discocelis tigrina
Schistosoma mansoni

Goelogynopora gynocotyla
Lepidodermella squamata

Chaetonotus sp.
Xenotrichula intermedia

Xenotrichula sp.
Cephalodasys sp.

Pseudostomella etrusca

Tetranchyroderma sp.
Neodasys sp.

Lepidodasys sp.
Macrodasys buddenbrocki

Mesodasys sp.
Turbanella lutheri

Paraturbanella dohrni
Turbanella cornuta

Tetranchyroderma papii

Haplognathia sp.
Gnathostomula sp.

Gordius aquaticus
Priapulus caudatus

Pycnophyes kielensis
Tenebrio molitor

Nymphon sp.
Enoplus brevis

Paracanthonchus caecus
Longidorus elongatus

Balanoglossus carnosus
Ptychodera flava

Nemertinoides elongatus

Meara stichopi

Anemonia sulcata
Paratomella rubra

84

96

100

89

100

97

100

97

100

10085

100

100

Lophotrochozoa

Nemertea

Syndermata

Plathelminthes

Gastrotricha

Gnathostomulida

Ecdysozoa

Deuterostomia

Nemertodermatida

Cnidaria
Acoela

êËÒ. 2. îËÎÓ„ÂÌÂÚË˜ÂÒÍÓÂ ‰ÂÂ‚Ó ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ 18S êçä Bilateria. ÑÂÂ‚Ó ÔÓÎÛ˜ÂÌÓ Ò ÔÓÏÓ˘¸˛ Å‡ÈÂÒÓ‚ÒÍÓ„Ó
‡Ì‡ÎËÁ‡ Ì‡·Ó‡ ËÁ 48 ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Bilateria ‚ÏÂÒÚÂ Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸˛ Anemonia sulcata ‚ Í‡˜ÂÒÚ‚Â ‚ÌÂ¯-
ÌÂÈ „ÛÔÔ˚ Ë ÔÓ Ò‚ÓÂÈ ÚÓÔÓÎÓ„ËË ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‰ÂÂ‚¸flÏ, ÔÓÎÛ˜ÂÌÌ˚Ï ÏÂÚÓ‰ÓÏ ML. åÓÌÓÙËÎÂÚË˜ÂÒÍ‡fl „ÛÔÔ‡
„‡ÒÚÓÚËı ‚˚‰ÂÎÂÌ‡ Á‡ÚÂÌÂÌËÂÏ. ëÚÂÎÍË ÛÍ‡Á˚‚‡˛Ú Ì‡ ÛÁÎ˚, Ó·˙Â‰ËÌfl˛˘ËÂ ÓÒÌÓ‚Ì˚Â ÏÓÌÓÙËÎÂÚË˜ÂÒÍËÂ „ÛÔÔË-
Ó‚ÍË; ˆËÙ˚ Û ÒÚÂÎÓÍ Ó·ÓÁÌ‡˜‡˛Ú ‚ÂÎË˜ËÌÛ ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ÔÓ‰‰ÂÊÍË ˝ÚËı ÛÁÎÓ‚ ‚ ‚Ë‰Â ÔÓÒÚÂËÓÌÓÈ ‚ÂÓflÚÌÓ-
ÒÚË Å‡ÂÈÒÓ‚ÒÍÓ„Ó ‡Ì‡ÎËÁ‡, ‚˚‡ÊÂÌÌÓÈ ‚ ÔÓˆÂÌÚ‡ı.
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ÌËfl E, Ó·˙Â‰ËÌfl˛˘‡fl „‡ÒÚÓÚËı Ò Gnathostomuli-
da, Ecdysozoa Ë Syndermata, ‡ Ú‡ÍÊÂ 10 Ë 11 (Ì‡ Ë-
ÒÛÌÍÂ ÌÂ ÔÓÍ‡Á‡Ì˚), ÒÓ„Î‡ÒÌÓ ÍÓÚÓ˚Ï „‡ÒÚÓ-
ÚËıË Ì‡ıÓ‰flÚÒfl ‚ ÓÒÌÓ‚‡ÌËË ‰ÂÂ‚‡ Bilateria
ÔÓÒÎÂ Acoela Ë Nemertodermatida ËÎË ÏÂÊ‰Û ÌËÏË.
èÓ ·ÓÎ¸¯ËÌÒÚ‚Û ÔÓÍ‡Á‡ÚÂÎÂÈ (Á‡ ËÒÍÎ˛˜ÂÌËÂÏ
ÔÓÍ‡Á‡ÚÂÎfl òËÏÓ‰‡Ë˚–ï‡ÒÂ„‡‚˚, ÒÚÓÎ·Âˆ Sh, Ë
‚Á‚Â¯ÂÌÌÓ„Ó ÔÓÍ‡Á‡ÚÂÎfl òËÏÓ‰‡Ë˚–ï‡ÒÂ„‡‚˚,
ÒÚÓÎ·Âˆ Wsh) ÓÚÎË˜‡ÂÚÒfl Ú‡ÍÊÂ ÚÓÔÓÎÓ„Ëfl G,
Ò·ÎËÊ‡˛˘‡fl „‡ÒÚÓÚËı Ò ÎËÌfl˛˘ËÏË Ecdysozoa.
èÓ ÚÂÏ ÔÓÍ‡Á‡ÚÂÎflÏ (ÒÚÓÎ·ˆ˚ Np, Bp Ë Pp) ÓÚÎË-
˜‡ÂÚÒfl ÚÓÔÓÎÓ„Ëfl D, ÔÂ‰ÒÚ‡‚Îfl˛˘‡fl ÒÓ·ÓÈ Ó‰ËÌ
ËÁ ‚‡Ë‡ÌÚÓ‚ ÍÓÌˆÂÔˆËË Platyzoa [10]. ÇÒÂ ÓÒÚ‡Î¸-
Ì˚Â ‚‡Ë‡ÌÚ˚, ‚ ÚÓÏ ˜ËÒÎÂ Ë ‰‚‡ ‰Û„Ëı ‚‡Ë‡ÌÚ‡
ÍÓÌˆÂÔˆËË Platyzoa (F Ë H Ì‡ ËÒ. 1), ÓÚÎË˜‡˛ÚÒfl ÓÚ
ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ÚÓÎ¸ÍÓ ÔÓ Ò‡ÏÓÏÛ Ïfl„ÍÓÏÛ ÔÓÍ‡Á‡-
ÚÂÎ˛ ÔÓÒÚÂËÓÌ˚ı ‚ÂÓflÚÌÓÒÚÂÈ (ÒÚÓÎ·Âˆ Pp). 

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

Ç ˆÂÎÓÏ ÂÁÛÎ¸Ú‡Ú˚ Ì‡¯Â„Ó ‡Ì‡ÎËÁ‡, ‚ÍÎ˛˜‡-
˛˘Â„Ó 15 ÔÓÎÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ „ÂÌÓ‚ 18S
êçä „‡ÒÚÓÚËı, ÒÓ‚Ô‡‰‡˛Ú Ò ÂÁÛÎ¸Ú‡Ú‡ÏË
ÏÌÓ„Ëı ‰Û„Ëı ÏÓÎÂÍÛÎflÌ˚ı ÂÍÓÌÒÚÛÍˆËÈ Ì‡
ÓÒÌÓ‚Â „ÂÌÓ‚ 18S êçä, ÔÓÍ‡Á˚‚‡˛˘Ëı ‡ÌÌÂÂ
‡Ò˘ÂÔÎÂÌËÂ Bilateria Ì‡ ÔÂ‚Ë˜ÌÓ- Ë ‚ÚÓË˜ÌÓÓ-
Ú˚ı, ‡Á‰ÂÎÂÌËÂ ÔÂ‚Ë˜ÌÓÓÚ˚ı Ì‡ ‰‚Â ÍÎ‡‰˚ –
ÎËÌfl˛˘Ëı Ecdysozoa Ë ÌÂÎËÌfl˛˘Ëı Spiralia – Ë
ÔÓÏÂ˘‡˛˘Ëı ·ÂÒÍË¯Â˜Ì˚ı ÚÛ·ÂÎÎflËÈ ‚ ÓÒÌÓ-
‚‡ÌËÂ Bilateria [7, 29–32]. 

èÓ Ì‡¯ËÏ ÂÁÛÎ¸Ú‡Ú‡Ï, „‡ÒÚÓÚËıË Á‡ÌËÏ‡˛Ú,
‚ÒÎÂ‰ Á‡ „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË, ÔÓ„‡ÌË˜ÌÓÂ ÔÓÎÓÊÂ-

ÌËÂ ‚ ÏÓÌÓÙËÎÂÚË˜ÂÒÍÓÈ ıÓÓ¯Ó ÔÓ‰‰ÂÊË‚‡ÂÏÓÈ
„ÛÔÔËÓ‚ÍÂ Spiralia. ÇÒÂ ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË, ÌÂ
ÓÚÎË˜‡˛˘ËÂÒfl ‰ÓÒÚÓ‚ÂÌÓ ÓÚ ÙËÎÓ„ÂÌËË, ÔÂ‰-
ÒÚ‡‚ÎÂÌÌÓÈ ÎÛ˜¯ËÏ ‰ÂÂ‚ÓÏ Ì‡¯Â„Ó ‡Ì‡ÎËÁ‡, ‡Ò-
ÒÏ‡ÚË‚‡˛Ú „‡ÒÚÓÚËı ‚ ÒÓÒÚ‡‚Â ËÏÂÌÌÓ ˝ÚÓÈ
„ÛÔÔËÓ‚ÍË. ç‡ÔÓÚË‚, ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË, Ú‡Í
ËÎË ËÌ‡˜Â Ò·ÎËÊ‡˛˘ËÂ „‡ÒÚÓÚËı Ò Ecdysozoa
(ËÒ. 1, E Ë G), ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÓÚ ÎÛ˜¯Â„Ó
‰ÂÂ‚‡ ÔÓ ÏÌÓ„ËÏ ÔÓÍ‡Á‡ÚÂÎflÏ. çË Ó‰Ì‡ ËÁ ÏÓÎÂÍÛ-
ÎflÌ˚ı ÂÍÓÌÒÚÛÍˆËÈ ÌÂ ÔÓÍ‡Á˚‚‡ÂÚ ·ÎËÁÍÓ„Ó
Ó‰ÒÚ‚‡ „‡ÒÚÓÚËı Ò ÌÂÏ‡ÚÓ‰‡ÏË ËÎË ‰Û„ËÏË
„ÛÔÔ‡ÏË Ecdysozoa [11, 14, 15, 20, 33, 34]. í‡ÍËÏ
Ó·‡ÁÓÏ, Ì‡¯Ë ÂÁÛÎ¸Ú‡Ú˚ ‰ÓÒÚ‡ÚÓ˜ÌÓ ÓÔÂ‰Â-
ÎÂÌÌÓ ÔÓÚË‚ÓÂ˜‡Ú „ËÔÓÚÂÁ‡Ï Ó ÒÂÒÚËÌÒÍËı ÓÚ-
ÌÓ¯ÂÌËflı „‡ÒÚÓÚËı Ò ÌÂÏ‡ÚÓ‰‡ÏË [1] ËÎË Ò
Ecdysozoa [5, 35], ‚˚‰‚ËÌÛÚ˚ÏË Ì‡ ÓÒÌÓ‚Â ‡Ì‡ÎËÁ‡
ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ‰‡ÌÌ˚ı. 

åÂÌÂÂ ÓÔÂ‰ÂÎÂÌÌ˚ÏË ÏÓÊÌÓ Ò˜ËÚ‡Ú¸ ‚˚ÚÂÍ‡-
˛˘ËÂ ËÁ Ì‡¯Ëı ÂÁÛÎ¸Ú‡ÚÓ‚ ÛÍ‡Á‡ÌËfl Ì‡ ·ÎËÁÓÒÚ¸
„‡ÒÚÓÚËı Í „Ì‡ÚÓÒÚÓÏÛÎË‰‡Ï. ÇÓÁÏÓÊÌÓÒÚ¸ Ú‡-
ÍÓÈ ·ÎËÁÓÒÚË ÛÊÂ ÔÂ‰ÔÓÎ‡„‡ÎË ‡‚ÚÓ˚ ‡·ÓÚ, ‚
ÍÓÚÓ˚ı „‡ÒÚÓÚËıË Ë „Ì‡ÚÓÒÚÓÏÛÎË‰˚ Ó·˙Â‰Ë-
ÌflÎËÒ¸ ‚ Ó‰ÌÛ „ÛÔÔÛ ÔÓ‰ Ì‡Á‚‡ÌËÂÏ Monokonta
[10] ËÎË ÔÓ‰ Ì‡Á‚‡ÌËÂÏ Neotrichozoa [33]. ëÓ„Î‡Ò-
ÌÓ Ì‡¯ÂÏÛ ‡Ì‡ÎËÁÛ, ‚‡Ë‡ÌÚ ÙËÎÓ„ÂÌËË, Ó·˙Â‰Ë-
Ìfl˛˘Ëı „‡ÒÚÓÚËı Ò ÔÎÓÒÍËÏË ˜Â‚flÏË (ËÒ. 1‡),
ÓÚÎË˜‡ÂÚÒfl ÓÚ ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï
ÚÂı ÒÚ‡ÚËÒÚË˜ÂÒÍËı ÚÂÒÚÓ‚ (Ú‡·Î. 2, ÒÚÓÍ‡ 5,
ÒÚÓÎ·ˆ˚ Np, Bp Ë Pp). Ç‡Ë‡ÌÚ B, Ó·˙Â‰ËÌfl˛˘ËÈ
„‡ÒÚÓÚËı Ò „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË (ËÒ. 1·), ÓÚÎË˜‡-
ÂÚÒfl ÓÚ ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ÚÓÎ¸ÍÓ ÔÓ Ó‰ÌÓÏÛ, Ò‡ÏÓÏÛ
Ïfl„ÍÓÏÛ ÒÚ‡ÚËÒÚË˜ÂÒÍÓÏÛ ÍËÚÂË˛ (Ú‡·Î. 2,

í‡·ÎËˆ‡ 2.  ëÚ‡ÚËÒÚË˜ÂÒÍ‡fl ÓˆÂÌÍ‡ ‰ÓÒÚÓ‚ÂÌÓÒÚË ÓÚÎË˜ËÈ ÔÓÎÛ˜ÂÌÌÓ„Ó ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ÓÚ ‰ÂÂ‚¸Â‚, ÓÚ‡Ê‡˛-
˘Ëı ‰Û„ËÂ ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË „‡ÒÚÓÚËı*

Ç‡Ë‡ÌÚ˚
ÙËÎÓ„ÂÌËË1

ÇÂÎË˜ËÌ‡ 
ÓÚÎË˜ËÈ2

èÓÍ‡Á‡ÚÂÎË ‰ÓÒÚÓ‚ÂÌÓÒÚË ÓÚÎË˜ËÈ ‚ ‡ÁÌ˚ı ‚‡Ë‡ÌÚ‡ı ÚÂÒÚÓ‚

Au Np Bp Pp Kh Sh Wkh Wsh

1 –5.4 0.907 0.669 0.674 0.996 0.852 0.983 0.798 0.986

3 (B) 5.4 0.239 0.072 0.073 0.004 0.148 0.741 0.148 0.539

7 (F) 10.0 0.326 0.157 0.068 5e–005 0.202 0.436 0.202 0.573

9 (H) 10.0 0.325 0.157 0.086 5e–005 0.202 0.436 0.202 0.573

2 (A) 10.3 0.066 0.023 0.021 3e–005 0.075 0.436 0.075 0.240

4 (C) 11.9 0.172 0.058 0.054 7e–006 0.127 0.369 0.127 0.401

5 (D) 15.7 0.071 0.019 0.020 2e–007 0.118 0.244 0.109 0.301

8 (G) 19.4 0.007 0.003 0.002 4e–009 0.030 0.156 0.030 0.074

10 19.5 0.004 0.009 0.011 4e–009 0.031 0.076 0.031 0.045

6 (E) 31.4 0.001 2e–004 2e–004 2e–014 0.014 0.029 0.009 0.037

11 59.5 1e–004 5e–005 0 1e–026 1e–004 3e–004 3e–004 0.001

* èÓflÒÌÂÌËfl ‚ ÚÂÍÒÚÂ.
1 Ç‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË ‡ÒÔÓÎÓÊÂÌ˚ ‚ ÔÓfl‰ÍÂ Û‚ÂÎË˜ÂÌËfl ÓÚÎË˜ËÈ ÓÚ ÎÛ˜¯Â„Ó ‰ÂÂ‚‡. Ç‡Ë‡ÌÚ˚ 2–9 ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÚÓÔÓ-
ÎÓ„ËflÏ A–H Ì‡ ËÒ. 1, ‚‡Ë‡ÌÚ˚ 10–11 – ÚÓÔÓÎÓ„ËflÏ Ò ·‡Á‡Î¸Ì˚Ï ÔÓÎÓÊÂÌËÂÏ „‡ÒÚÓÚËı, ÌÂ ÔÓÍ‡Á‡ÌÌ˚Ï Ì‡ ËÒÛÌÍÂ.
2 ÇÂÎË˜ËÌ‡ ÓÚÎË˜ËÈ ÓÚ‡Ê‡ÂÚ ‡ÁÌËˆÛ ÔÓ ‚ÂÎË˜ËÌÂ ÎÓ„‡ËÙÏ‡ Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl (–LnML) ÏÂÊ‰Û ÚÓÔÓÎÓ„ËflÏË
ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ Ë ‰ÂÂ‚¸Â‚, ÓÚ‡Ê‡˛˘Ëı ‰Û„ËÂ ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË „‡ÒÚÓÚËı.
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èÂÚÓ‚ Ë ‰.

ÒÚÓÍ‡ 2, ÒÚÓÎ·Âˆ Pp). í‡ÍËÏ Ó·‡ÁÓÏ, Ó·˙Â‰ËÌÂ-
ÌËÂ Ò „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË ‚˚„Îfl‰ËÚ ·ÓÎÂÂ ÔÂ‰ÔÓ-
˜ÚËÚÂÎ¸Ì˚Ï, ˜ÂÏ Ó·˙Â‰ËÌÂÌËÂ Ò ÔÎÓÒÍËÏË ˜Â‚fl-
ÏË, Ì‡ ·ÎËÁÓÒÚ¸ „‡ÒÚÓÚËı Ò ÍÓÚÓ˚ÏË ÛÍ‡Á˚‚‡-
ÎË ÂÁÛÎ¸Ú‡Ú˚ ÔÂ‚˚ı ÏÓÎÂÍÛÎflÌ˚ı ‡Ì‡ÎËÁÓ‚
[11]. àÁ ÚÂı ‚‡Ë‡ÌÚÓ‚ ÚÓÔÓÎÓ„ËË, ÓÚ‡Ê‡˛˘Ëı
ÍÓÌˆÂÔˆË˛ Platyzoa (ËÒ. 1, D, F Ë H), ÚÓÔÓÎÓ„ËË F
Ë H, Ò·ÎËÊ‡˛˘ËÂ „‡ÒÚÓÚËı Ë „Ì‡ÚÓÒÚÓÏÛÎË‰,
ÓÚÎË˜‡˛ÚÒfl ÓÚ ÚÓÔÓÎÓ„ËË ÎÛ˜¯Â„Ó ‰ÂÂ‚‡ ‚ ÏÂÌ¸-
¯ÂÈ ÒÚÂÔÂÌË, ˜ÂÏ ÚÓÔÓÎÓ„Ëfl D, Ì‡ ÍÓÚÓÓÈ
„‡ÒÚÓÚËıË Û‰‡ÎÂÌ˚ ÓÚ „Ì‡ÚÓÒÚÓÏÛÎË‰ (Ú‡·Î. 2).
Ç ˆÂÎÓÏ ‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË, Ò·ÎËÊ‡˛˘ËÂ
„‡ÒÚÓÚËı Ò „Ì‡ÚÓÒÚÓÏÛÎË‰‡ÏË, ÓÚÎË˜‡˛ÚÒfl ÓÚ
ÔÓÎÛ˜ÂÌÌÓ„Ó Ì‡ÏË ‰ÂÂ‚‡ (ËÒ. 2) ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï
ıÓÚfl ·˚ Ó‰ÌÓ„Ó ÒÚ‡ÚËÒÚË˜ÂÒÍÓ„Ó ÚÂÒÚ‡, ÌÓ ÌË Ó‰ËÌ
ËÁ ÌËı ÌÂ ÓÚÎË˜‡ÂÚÒfl ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï ‚ÒÂı ÔÓ‚Â-
‰ÂÌÌ˚ı ÚÂÒÚÓ‚. éÚÒ˛‰‡ ‚˚ÚÂÍ‡ÂÚ, ˜ÚÓ Ì‡ ÓÒÌÓ‚Â
ÔÂ‰ÒÚ‡‚ÎÂÌÌÓ„Ó ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ‡Ì‡ÎËÁ‡ ˝ÚË
‚‡Ë‡ÌÚ˚ ÙËÎÓ„ÂÌËË ÌÂ ÏÓ„ÛÚ ·˚Ú¸ Ò ÔÓÎÌÓÈ
ÓÔÂ‰ÂÎÂÌÌÓÒÚ¸˛ ËÒÍÎ˛˜ÂÌ˚.

óÚÓ Í‡Ò‡ÂÚÒfl ÏÓÌÓÙËÎËË „‡ÒÚÓÚËı Ë ‚ÌÛÚ-
ÂÌÌÂÈ ÙËÎÓ„ÂÌËË „ÛÔÔ˚, ÚÓ, ‚ ÔÓÚË‚ÓÔÓÎÓÊ-
ÌÓÒÚ¸ ÌÂÍÓÚÓ˚Ï „ËÔÓÚÂÁ‡Ï [17, 36], ‡ Ú‡ÍÊÂ Â-
ÁÛÎ¸Ú‡Ú‡Ï Ì‡¯Ëı ·ÓÎÂÂ ‡ÌÌËı ‡Ì‡ÎËÁÓ‚ ˜‡ÒÚË˜-
Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ 18S êçä [20], ‰ÂÂ‚Ó
ÔÓÎÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÔÓÍ‡Á˚‚‡ÂÚ ıÓÓ¯Ó
ÔÓ‰‰ÂÊË‚‡ÂÏÛ˛ (èÇ = 97%) ÏÓÌÓÙËÎË˛ „‡ÒÚÓ-
ÚËı. Ç Ò‚Ó˛ Ó˜ÂÂ‰¸, ÍÎ‡‰‡ „‡ÒÚÓÚËı ‡ÒÔ‡‰‡ÂÚ-
Òfl Ì‡ ‰‚Â ÒÚ‡ÚËÒÚË˜ÂÒÍË ‰ÓÒÚÓ‚ÂÌ˚Â (èÇ = 100%)
ÍÎ‡‰˚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ÓÚfl‰‡Ï Macrodasyida Ë
Chaetonotida. ùÚÓ ıÓÓ¯Ó ÒÓ„Î‡ÒÛÂÚÒfl Ò ÂÁÛÎ¸Ú‡-
Ú‡ÏË ‰Û„Ëı ÏÓÎÂÍÛÎflÌ˚ı ‡Ì‡ÎËÁÓ‚ [15, 20], ÌÓ
ÔÓÚË‚ÓÂ˜ËÚ ·ÓÎÂÂ ‡ÌÌËÏ ÂÁÛÎ¸Ú‡Ú‡Ï, ÔÓÎÛ-
˜ÂÌÌ˚Ï ‚ ‡·ÓÚÂ ÇËˆ Ë ÒÓ‡‚Ú. [14]. Ç ÔÓÚË‚ÓÂ-
˜ËÂ Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ÛÔÓÏflÌÛÚÓÈ ‡·ÓÚ˚ ‚ÒÚÛÔ‡˛Ú
Ú‡ÍÊÂ Ì‡¯Ë ‰‡ÌÌ˚Â Ó ÔÓÎÓÊÂÌËË Ó‰‡ Mesodasys.
ç‡ Ì‡¯ÂÏ ‰ÂÂ‚Â, Í‡Í Ë Ì‡ ‰ÂÂ‚Â „ÂÌÓ‚ 18S êçä
‰Û„Ëı ‡‚ÚÓÓ‚ [15], ˝ÚÓÚ Ó‰ „ÛÔÔËÛÂÚÒfl, ıÓÚfl
Ë Ò ÌÂ‚˚ÒÓÍÓÈ ÔÓ‰‰ÂÊÍÓÈ (èÇ = 45%), Ò ‚Ë‰‡ÏË
ÒÂÏÂÈÒÚ‚‡ Turbanellidae ‚ÌÛÚË ÍÎ‡‰˚ Macrodasyi-
da, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÔÓÎËÙËÎËË ÒÂÏÂÈÒÚ‚‡
Lepidodasyidae, Í ÍÓÚÓÓÏÛ Â„Ó ÓÚÌÓÒflÚ. ÇÒÂ ˝ÚÓ
ÔÓ‰Ú‚ÂÊ‰‡ÂÚ Ì‡¯Â ÔÂ‰ÔÓÎÓÊÂÌËÂ [20] Ó ÚÓÏ, ̃ ÚÓ
‚ ÓÔÂ‰ÂÎÂÌËË ‚Ë‰Ó‚ „‡ÒÚÓÚËı ËÎË ˝ÚËÍÂÚËÓ‚‡-
ÌËË ÔÂÔ‡‡ÚÓ‚ Ñçä ‚ ‡·ÓÚÂ ÇËˆ‡ Ë ÒÓ‡‚Ú. [14]
ËÏÂÎËÒ¸ Ó¯Ë·ÍË, fl‚Ë‚¯ËÂÒfl ËÒÚÓ˜ÌËÍÓÏ ÓÚÏÂ˜ÂÌ-
Ì˚ı ÔÓÚË‚ÓÂ˜ËÈ. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ÔÂ‰ÒÚ‡-
‚ËÚÂÎfl Ó‰‡ Neodasys Ì‡ Ì‡¯ÂÏ ‰ÂÂ‚Â „ÛÔÔËÛ-
ÂÚÒfl Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸˛ Lepidodasys ‚ ÒÓÒÚ‡‚Â
ÍÎ‡‰˚ Macrodasyida, ˜ÚÓ ÔÓÚË‚ÓÂ˜ËÚ ÂÁÛÎ¸Ú‡-
Ú‡Ï ÏÓÙÓÎÓ„Ë˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ [18], ‡ Ú‡ÍÊÂ ÔË-
ÌËÏ‡ÂÏÓÏÛ ·ÓÎ¸¯ËÌÒÚ‚ÓÏ ÁÓÓÎÓ„Ó‚ ÔÓÎÓÊÂÌË˛
˝ÚÓ„Ó Ó‰‡ ‚ ÒÓÒÚ‡‚Â ÓÚ. Chaetonotida. êÂÁÛÎ¸Ú‡-
Ú˚ Ì‡¯Â„Ó ‡Ì‡ÎËÁ‡ Ò ‚˚ÒÓÍÓÈ ‰ÓÒÚÓ‚ÂÌÓÒÚ¸˛
(èÇ = 100%) ÔÓ‰Ú‚ÂÊ‰‡˛Ú ÏÓÌÓÙËÎË˛ ÒÂÏÂÈÒÚ‚
Xenotrichulidae Ë Chaetonotidae ‚ ÒÓÒÚ‡‚Â ÍÎ‡‰˚
Chaetonotida. èÓ‰‰ÂÊÍ‡ ‰Û„Ëı ‚ÌÛÚÂÌÌËı ÛÁÎÓ‚
ÍÎ‡‰˚ „‡ÒÚÓÚËı „Ó‡Á‰Ó ÒÎ‡·ÂÂ. 

Ç ˆÂÎÓÏ Ì‡¯Ë ÂÁÛÎ¸Ú‡Ú˚ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ
„‡ÒÚÓÚËıË ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ÏÓÌÓÙËÎÂÚË˜Â-
ÒÍÛ˛ „ÛÔÔÛ ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı ÊË‚ÓÚÌ˚ı, Ì‡ıÓ‰fl-
˘Û˛Òfl Ì‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÏ ‰Â‚Â Bilateria ‚ ÓÒ-
ÌÓ‚‡ÌËË „ÛÔÔËÓ‚ÍË Spiralia ‚ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÈ
·ÎËÁÓÒÚË Í „Ì‡ÚÓÒÚÓÏÛÎË‰‡Ï Ë ÔÎÓÒÍËÏ ˜Â‚flÏ.
ùÚÓÚ ‚˚‚Ó‰ ÔÓÁ‚ÓÎflÂÚ ÓÚ·ÓÒËÚ¸ „ËÔÓÚÂÁ˚ Ó ·ÎË-
ÁÓÒÚË „‡ÒÚÓÚËı Í ÌÂÏ‡ÚÓ‰‡Ï ËÎË Í „ÛÔÔËÓ‚ÍÂ
ÎËÌfl˛˘Ëı ÔÂ‚Ë˜ÌÓÓÚ˚ı ÊË‚ÓÚÌ˚ı (Ecdyso-
zoa), ÌÓ ÌÂ ËÒÍÎ˛˜‡ÂÚ ÌÂÍÓÚÓ˚ı ‡Î¸ÚÂÌ‡ÚË‚Ì˚ı
‚‡Ë‡ÌÚÓ‚ Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ „‡ÒÚÓÚËı Ò ‰Û-
„ËÏË „ÛÔÔ‡ÏË ÊË‚ÓÚÌ˚ı. í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓ-
·ÎÂÏ‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı Ò‚flÁÂÈ „‡ÒÚÓÚËı ÏÂÊ-
‰Û ÒÓ·ÓÈ Ë Ò ‰Û„ËÏË „ÛÔÔ‡ÏË ·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı
ÌÂ Ì‡ıÓ‰ËÚ ÔÓÍ‡ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ„Ó Â¯ÂÌËfl ÌË Ì‡ ÓÒ-
ÌÓ‚Â ÏÓÙÓÎÓ„ËË, ÌË ÔÓ ÏÓÎÂÍÛÎflÌ˚Ï ‰‡ÌÌ˚Ï Ò
ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ „ÂÌÓ‚ 18S êçä. é˜Â‚Ë‰ÌÓ, ˜ÚÓ
‰Îfl ÂÂ Â¯ÂÌËfl ÚÂ·ÛÂÚÒfl ÒÛ˘ÂÒÚ‚ÂÌÌÓ Û‚ÂÎË˜ËÚ¸
˜ËÒÎÓ ËÒÒÎÂ‰ÛÂÏ˚ı ‚Ë‰Ó‚, ‡ Ú‡ÍÊÂ ÔË‚ÎÂ˜¸ ‰Îfl
‡Ì‡ÎËÁ‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‰Û„Ëı „ÂÌÓ‚.

ê‡·ÓÚ‡ ÔÓÎÛ˜ËÎ‡ ÙËÌ‡ÌÒÓ‚Û˛ ÔÓ‰‰ÂÊÍÛ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ (05-04-49705, 06-04-49288), ‡ Ú‡ÍÊÂ åËÌË-
ÒÚÂÒÚ‚‡ Ó·‡ÁÓ‚‡ÌËfl êÓÒÒËÈÒÍÓÈ ÙÂ‰Â‡ˆËË
(ìê.07.03.070/04).
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