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it O RS S SO = AR IBTIARICT Fig. 1b), the nematode branches high within the protostomes as the
] sister taxon of the arthropods. Furthermore, analysis of the slowly
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nematodes within the protostomes (J.R.G., AM.A.A. and J.A.L.,
nematodes, arthropods cnpoblished rests)/ suggesting that ofhier evolutionary processes
- . are not responsible. These results are consistent with unequal rates
and other moulting animals artefactually placing rapidly evolving, long-branched nematode
sequences adjacent to the long branch that joins the outgroup to
the tree. Molecular sequence analysis, using the available fast-
evolving 185 rRNA nematode sequences or faster evolving
molecules, has demonstrated a similarly deep placement”’, whereas
some morphological studies have predicted a placement similar to
that found using only the slowly evolving nematode sequence'"
To exclude rapidly evolving taxa, all complete 185 rDNA
sequences relevant to this study were systematically surveyed. An
alignment of about 50 of the most useful complete sequences was
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The arthropods constitute the most diverse ani
despite their rich fossil record and a century ¢
v digrada and others, but
genetic relationships have been conflicting™.
onychophorans, like arthropods, moult period

arthropod arrangement of haemocoel', and hay|
to .|rlhrnpnds in murpholugiml and milm’

ly striated fibres®. Our plnlu},ulclu a
nhwmml DNA sequences indicates a close nl.uu

ar and all other moulting ph
ulggul lh..\lud\sl\ (moulting) arose unu'and sup|

onych

hynchs and pria

ulids. No support is found
segmented animals, the Articulata, uniting anneli
pods. The hypothesis that nematodes are related
has important implications for developmental
using as model systems the nematode Caenorhji
and the arthropod Drosophila melanogaster, whicf U E { CR T T &1 LT AT
held to be phylogenetically distant from each oth: .
We have analysed relationships of arthropods t|ASNGARLILIINNIRIIIER o}
sequencing complete 185 rDNAs from representatiy
them with existing 18S sequences from other mets
analysing them by using standard phylogenetic el | 1T E- goTrs [TLi s 1]
study confirms the suspected relationships between

other taxa, such as tardigrades and onychophoransjB\ R (@ (&1 #18
consideration of rates of evolution, we find the surprjii} 1 o
fnitochondrion

nematodes are also closely related to arthropods.
An outstanding problem with the molecular phylf

todes is that their 18S sequences evolve too rapidly |8
phylogenetic reconstruction. Previously publishefiFFY§ genome
nematodes have a substitution rate 2-3 times gref
of most other Metazoa. Hence special efforts were JRRYR1BTe EIR4 BLO) S
only the slowest evolving sequences from reprd
because errors due to unequal rate effects and alig )mpurlbon
are compounded by including rapidly evolving
obtain three slowly evolving nematode sequences, 1
18S genes were ><qmuud (JRG., unpuhh\h:d 1

c\olvm;. 5Lq\l\lkt> are prmm Fig
slowly evolving nematode sequences \bnld type) 2
nematodes branch from the base of the bilateral a
whereas, when only the slowest nematode seque
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CEKBEHNPOBAHMUE

(ot sequence, aHrs1. —
nocsiefoBaTesIbHOCTDb)

CekBeHnpoBaHune 6MONoOINMEpPOB -
6enkoB u HykrnenHoBbIX Kucnot (AHK n
PHK): onpeaeneHue nx nepBn4yHoOMU
aAMWUHOKUCIIOTHOU UM HYKINeoTUAHOMU
nocriegoBaTesibHOCTU

1954 — pacwmndposka nocnenosaTesibHOCTH
AMUHOKUCIIOT B MOJIEKY/IE UHCY/IMHA
®dpepepunk CeHrep 1958 — npucyxaeHne Hobenesckon npemmm

1977 - [Je30KCMHYKNEOTUAHBbIN METOA
paclmndpoBKM NePBUYHON CTPYKTYpbl HK
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(1918 — 2013)
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> Euperipatoides kanangrensis10nychophara
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Pa3BunrTmne cpaBHUTE/IbHOH
MOJIEKY/ISIPHOM 6mosiorum

[NlocAeAHAS YHeTBepTb XX CTOAETUSA
B 6uoArorum ccoopmMuUpoOBAAACH HOBAS NAPAAUIMA
- BC@ MHOroob6pasune coopm
OpPraHu4YeckKkoro MMpa ecTb

oTob6paxeHne mHoroob6pasusa AHK



KyTUKynsipHble 3nNMTeNnm LUMPOKO PacnpoCTpaHeHbl B
Pa3/iIMyHbIX TUNaX 6eCcrno3BOHOUYHbIX, BK/IIOYas U psa rpynn
3a npeaenamu Ecdysozoa, n xapakTepusyroTcsa
3HaYMTeNIbHbIM pa3Hoobpa3ueM. Cuntaercs, 4To, No
KpaHen Mepe B HEKOTOPbIX C/ly4YasiX, OHU MO M
BO3HUKHYTb HE3aBMCUMO.

Y kytukyna Nematoda v Panarthropoda kyTukyna pasnuuyHa
KaK N0 XMMUYECKOMY COCTaBY, TaK U NO YJ/IbTPaCTPYKType.




OkoHuYaHue XX ctonerTus.

Pa3paboTka cMHTEeTHMYeCckmnx cxem pa3BuUTHUS
OpPraHM3MoB, COBMeLLaloWmnXx
Mopdoniormyeckne n MoJieKyJisipHblie AaHHble,
KOTOpble CTaJ/IM aKTUBHO pa3pabaTtbiBaTbCH YXKe
C cepeauHbl 90-xX roaos npoweawero CtoseTus
(Patterson, 1994; Margulis, 1996 u gp.).



OTKprTVIe HOBbIX TAKCOHOB BbICOKOIo paHra

Moapasnen (Subdivisio) Spiralia (Protostomia)
Phylum Pogonophora 100s. Class Vestimentifera ok 10 s. |/
Genus Osedax >10s. |f

Phylum Gnathostomulida 100 .

Phylum Micrognathozoa ox.10s. (

HauuHasa ¢ nocnegHeu

Phylum Cycliophora 2-3suga
yetBepTn XX cToneTus

Subdivisio Ecdysozoa

Phylum Arthropoda ok 2 mnh.s. |_| Class Remipedia 25s. (

Phylum Cephalorhyncha 2s0e. H Class Loricifera ox. 80s. {

Subdivisio Deuterostomia

_ Class
Phylum Echinodermata ox. 6,3 teic. B. |—

Concentricycloidea 2.
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’MMOTE3bl MPOUCXOXXAEHUE BILATERIA

A v‘l.
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2;‘5"‘ =Sy 4 3
o e

NMNAHYNOOBPA3HbINA NMPEQOK *I’IOH3AHI/IE HA AHTUMEPE *
CKONEuuAbI

FACTPEA # NON3AHUE HA OPAJIbHO NOBEPXHOCTU »
TPOXO®OPHbIE

OPTAHU3ALUWUA TFPEBHEBUKA » NOon3AHUE HA AHTUMEPE B
MOTO4YHOU NITIOCKOCTU » BTOPUYHOPOTbIE

Graff, 1891;
Hyman, 1951,
Horenb, 1954;
Beknemuiuen,
1964; UBaHOB,
MamkaeB, 1973;

NMPOUCXOXAOEHUE
TPOXO®OPHbIX OT
FACTPEM

NON3AHUE HA
OPAINIbHOWU CTOPOHE
CTAJIA BPIOLLIHON




B.A. [lorennb

OncpnneTnyHoCTb
NMPoMUcCXoXXaeHus
Bilateria:

Ctenophora =——————p
Polyclada

Cydippina =—p-Acoela —p
Turbellaria

UngnnnongHasa
cragns Pleurobranchia
pileus (B xenyake
BU/AHAE KOIEenoAa)

OT1p. Cydippina
ANCCOroHns




OBLLUUE HEPTHI
OMBPUOTEHE3A Y
BUAATEPAABHO
CUMMETPUYHDbIX
XHUBOTHbIX



®OPMUPOBAHUE BUJIATEPAJIbHOCTU B OHTOINEHE3E

BprowHass cmopoHa - paspacmaHue 61acmonopanbHOlU CMOPOHbI



CYAbBA BJIACTOINOPA B PA3HbIX IT'PYIIMNAX BECINMO3BOHO4YHbIX

AMPUCTOMMUA
KOJib4aTble YepBH MOJITHOCKH 6anHOI'IO£|bI
Npou3800HbIe
KpyraLic deped racTpoTpUXH xopaosbie nepedHe20 U
3a0He20 KOHU,08
wenesudHo20
6nacmonopa

OH MXOCpOPbl HaceKoMble paKooﬁpasHble

"5 meepdo yeepeH, Ymo pom U aHyC, y 8CeX XUBOMHbBIX, y KOMOPbLIX MOXHO
Haumu 3mu dea omeepcmusi, 06s13aHbl CBOUM MPOUCXOXXO0eHUeM
pa3sdesieHuUro O5rIUHHO20 wWesieobpa3Ho20 pma'. MacBride, 1910.



Takum obpa3oM, OaHHbIe Kriaccu4yeckol
aMbpuornoauu ceudemesibCcmayrom o CJ/1eOyrOWEeM:

1. BprowHasa cCTopoHa bunartepanbHO-
CUMMETPUYHbIX XXUBOTHbIX NpeacTaBnsieT cooon
pa3pacTtaHune bracTtonoparbHOU CTOPOHLI.

2. PoToBOe 1 aHanbHOe OTBEepPCTUA ABIAIOTCA
Npon3BOoAHbLIMU NepeaHero U 3agHero y4acTtkoB
LerieBUAHOro oracronopa.



Masterman,

1897,1898;

Remane, 1950,

KapmaHbmuwequﬁnonocmu nPOTO.uEnb 1958, 1967’
Ulrich, 1950,

ME3OLIENb 1951;: Marcus,

1958 ; Slewing,

METALEJIb

Jagersten, 1955, 1959
BUJIATEPOBJIACTEA
BUJIATEPOI'ACTPEAS

1969, 1974, 1980

MepeuYHoe  nenegudHbLI]
pomoeoe pom

omeepcmue

aHyc

Spiralia: MIPOTOUEJIb n ME3OUEJb peayumpyrotca, a METALIEJb
noaBepraetca metamepum (Annelida)

Deuterostomia: MPOTOLEJIb pacwenuncs Ha Ba AUCCUMETPUYHBLIX MeLlKa,
a METALEJIb nogBepraetca metamepumn (Chordata)

Scolecida: yrpatunu uenom BTOPUYHO, B TOM YMCIie HEKOTOpbIe
(Plathelminthes) — u CKBO3HOM KULLIEYHUK




LUKITOMEPUA

METAMEPUA

Sedgwick, 1884; Beneden,
1891; Lameere, 1932,

Snodgrass, 1938 Ceriantharia
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XNBOTHbIE BEHAOCKOIO
NMEPUOOA (BOJIEE 550 MIIH.
NET HA3A[), OTKPbITbIE B
NMPOTEPO30UCKUX
OTNOXEHUAX B KUTAE U HA
NMOBEPEXBE BEJIOINO MOPA

Charnia Charniodiscus

Msi2Komes
Trilobi




BEHOCKUX
OPrAHU3MOB

BUNNATEPAJIbHAA
CUMMETPUA TENA




OnuzomepHbie
¢pOopMbI

Praecambridium

YEPTbl LUKAOMEPUU
C NEPEXOAOM K
METAMEPUU ¥
OAUTOMEPHbLIX U
MOAUMEPHbLIX
BEHAOBUHTOB

lTonumepHbie
¢hopMbI
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BUNNATEPAJNIbBHOCTb NYTEM

paananbHO-CUMMETPUYHbIe NeEPBUHYHOU METAMEPUU
BeHACKUe nenaruvyeckue
KMLWIeYHONONOCTHbLIE 5Ml1aTepaJ1bHO-CMMMeTpMLIHbIe
— — ¢aHepo30MCKUe TPeXCNOUHbIe
Metazoa

6m1aTepan bHO-CUMMETPUUHDbIE
BeHACKMe AOHHbIe
KUWEe4YHOMNONOCTHbIE

BTOPUYHO pagnanbHO-CUMMETPUYHDbIE
CIJ&HEPOSOI;'ICKME KULUeYHOMNONOCTHbLbIEe



XUSHEHHDbIW CTAOUU ®OPMUPOBAHUSA
LNKJZT AKTUHUHA KAMEP FACTPATNbHOW MONOCTH

NNAHYNA
(AKTUHYTA)

OCEOAHUE ABOPAJIbHbIM
KOHLUOM HA CYBCTPAT



BUNNATEPAJNIbBHOCTb NYTEM

paananbHO-CUMMETPUYHbIe NeEPBUHYHOU METAMEPUU
BeHACKUe nenaruvyeckue
KMLWIeYHONONOCTHbLIE 5Ml1aTepaJ1bHO-CMMMeTpMLIHbIe
— — ¢aHepo30MCKUe TPeXCNOUHbIe
Metazoa

6m1aTepan bHO-CUMMETPUUHDbIE
BeHACKMe AOHHbIe
KUWEe4YHOMNONOCTHbIE

BTOPUYHO pagnanbHO-CUMMETPUYHDbIE
CIJ&HEPOSOI;'ICKME KULUeYHOMNONOCTHbLbIEe




LUKITOMEPUA

METAMEPUA




Hydrozoa  Scyphozoa Anthozoa
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/Dogonophora
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Lopho-
phorata
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chordata Chordata

Brachiopoda Phoronida



9 FTOMEOBOKCHbIE N'EHbI

Cnidaria -
€< Bilateria
fork head
goosecoid
B Brachyury
—>

CUCTEMA TOMEOBOKCHbIX TEHOB

MYNbTUNNMUWKALIUA,
ANDODPEPEHLUUWALNA



Knaccuyeckune npeacrtaBneHus

Knaccnuyeckas 3oonorusi: LlenomaTHaa Teopusa

Coelomata

!

Scolecida (Acoelomata)

] ]

Protostomia Deuterostomia

\ 7

T

NMpuobpereHune
HesioMma

1

HeT uenoma

NMpnobpeteHue
MeTaMepum

OTcyTcTBME
MeTaMepHoOM
opraHusayum

NMosiBneHune
KOHeYHOCTen

>

HeT KOHeYHOCTeu



[lepecMOTpP OCHOB KnaccU4eckon 300510ruu

Knaccnuyeckas 300J10rus:
LlenomaTHasa Teopus

nobpereHune
uenoma

Het uenoma

MpuobpeTteHune
MeTaMepum

OrcyrcrBue
MeTaMepHOM
OopraHmM3auum

Protostomia

Mos B/IEHUE
KOHEeYHOCTEeM

HeYHOCTeH

Heknaccunueckas
300J710rms

YTpaTa uenoma

Llenom

YTpata metamepum

MeTtamepHOCTb

YTpaTa
KOHEeYHOCTEeM

KoHe4yHoCTH



3 BOAI'O LLM O H HAﬂ Anekcgl-?;::;::
MOPPOAOTUA B POCCUH Aorens

' Anekcanap OHydpueBuy

- | KoBaneBcku#

NBaH NBaHOBMY
limanbrayseH

Bnagumup
HukonaeBuy
Beknemuwes

Unbsa Unbuy
MeuyHuKOB
Brnagumup
Bacunbesuy
ManaxoB

Hukonan AnekceeBuy = i
Cesepues ApTemuii Bacunbesny
UBaHOB




KA3AHCKASA
LHKOAA

SBOAIOLUVOHHOM
MOP®OAOTUN




YreHne s1exynu no
300/10rvin M CpaBHUTETbHON
aHaTOMMHM KMBOTHbIX B
KazaHcxkoMm yHuBepcHurere

Bacunnun Wnobnu

TuMaAHCKUKN
(1791 - 1840) ayapa UBaHoBMY

JUxXBanbp

B 1809 r. 3axoH4ns1 KazaHckmi (1795 - 1876)

YHHUBEpcHTET

B 1820 r. — sKcTpaopAanHapHbIH B 1823 r. cran npogpeccopom

npogheccop KazaHckoro yHnBepchurera

1823 r. — opagnHapHbIH npogheccop, B 1827 r. yexasn B BuneHcknim

Ao 1824 r. YHUBEPCHTET



KABUHET CPABHUTEJIbHON AHATOMWUU

e

300TOMUYECKUN KABUHET

I .

300JIOM'MYECKOE OTAEJIEHUE
CNELMATNBHOCTb «300/10rMsi BECNMO3BOHO4YHbIX»

- L

KA®E[OPA 300J10I'H

I R -

KA®E[OPA 300J10IN'M BECIMO3BOHO4YHbIX

NeTp UBaHoBUY BarHep (1799-1876)

llpenodaesaHue cpasHuUmMesibHoU
aHamomuu XueommHtsix, 1843

1843

1865

~ 1920

7 ceHTAOpPA
1932

17 mapTa

1933



JaBegoBasi
300TOMHUYECKUM
KabuHeTrom

c 1860 o 1871 rr.

Hukonau NMetTpoBuy

BAIHEP
(1829 - 1907)
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H.I1.Barnep — aBTOp 3aMEeHHNTbIX
Cka3zox Kora-Mypibiku



AnekcaHAap
Onydppvesuny

KoBaneBCckum
(1840 - 1901)

OcHoBareJ1b
CeBacronosibckoun
6Mos10rnyecKon CTaHynm
coBMecCTHO ¢ H.H.Muks1yxo-
Marxnaem (1871 r.);

B Kazanu — B nepmog ¢ B nepmnog c 1892 no 1901
1967 o 1969 rr. 6b1/1 €€ ANPEKTOPOM




PeAepAAbHbIN MCCAEAOBATEABCKUM
LLeHTP (MHCTUTYT BUOAOIrUMU IOXKHDBIX
mopeun umeru A. O. Kosaaesckoro PAH»

MHHHGTERQTBO HAYKH H RBIQWIETO OBPASORAKHA POOCHAGKOA GRARPAUMH | |
GRAIPANBHOR "OOYAAPOTBERHOR BIOAMETHOR YYPRKARHME HAYKM |
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JaBegoBasi 300TOMUYECKHUM
Kaburnerom c 1871 no 1882 rr.

BnaauMmup BnaguMumpoBuy | - C901ro,qa 6bI/T
3aJZIeHCKU UM AMPEKTOPOM
(1847 - 1918) CeBacTono/IbCKoH

6Mos10rnyecKom CcTaHymnmn



Muxann Muxamnnosuud

YCOB
(1845 - 1902)

JaBefgoBasi 300TOMHUYECKUM
KaburHerom ¢ 1883 o 1900 rr.

Yyennkn: 3S.A. Menep
.M. 3abycos
I'.A. Kniore

«HabnrogeHusa Hag pa3BUTUEM FOFIOBOHOIMMX MOJSTFOCKOBY»
«Polypodium hydriforme — HoBasi dopma nNpecHOBOAHbLIX LierieHTepaT»
«MpnbaBneHne K NO3HaHNIO OpraHn3auuu o60SI0YHUKOBY»



Jayapa AHapeeBuy
MEVEP
(1859 - 1928)

3aBEegoBaJ1 300TOMHUYECKNUM
KabunHerom c 1900
no 1918 rr.

B 1902 rogy Ha3Ha4yeH
rnpogheccopom 300/10rmn 1
CpaBHNTE/IbHOM aHaTOMWH

Heanosnnranckaa
300/10rnyecKkas
CTaHUMNsl, OCHOBaHa
D.A.foprom B 1870 r.



300JTIOM'MYECKOE OTAEJIEHUE
CNELMANBHOCTb «300/10r1s1 BECMO3BOHO4YHbIX»

v

KA®EOPA 300510

V

KA®PEOPA 300510 BECINMO3BOHOYHbIX

v

KA®ELPA 300101 U OBLLEEN BUONOTnK

~ 1920

7 ceHTAOpPA
1932

17 mapTa

1933

27 NoHA

2014



Hukonan AnekcaHgposuu

JINBAHOB
(1876 - 1974)

JinBaroB H.A.
Tyt 3Bo/1IOUMMN
JXMBOTHOIro MHUpa
M.: Hayka, 1955.

3aBenoBas kadeaposi OpraHmn3arop 1 nNepBbIH ANPEKTOP
A ¢9 ‘qu (1945—1949) bnosiornqyeckoro
c 1918 no 1948 rr. uHcTuTyTa KazaHckoro ¢pminana

Axagemmnn Hayk CCCP



BnaguMmup JibBoBUY

BAI'NH
(1907 - 1984)

R Mownorpagpns B.J1.BarmHa
no Ascothoracida, Kazans,

MEIIKOrPYILIE 1976
PAKI

JaBegqoBa
kacpegpou c 1957

Yre a
no 1977 rr. B1.Barnia, 1.2

Aexabps 2017 r.



Bnaaumup JibBoBMY BaruH Ha kadeape 300510rmm
6ecno3BOHOYHbIX B JIEHUHIrpaACKOM YHUBEpPCUTETE.
B ueHTpe — BasieHTUH AnekcaHapoBuy florenb
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SBOAIOLUOHHAS
MOPPOAOINUA U MPOBAEMDI
CUCTEMATUKHN XUBOTHbIX

i? Mapt 2024



