ObLee pa3Hoobpasune
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ObLasa xapakTepmnCTmMKa XKXUBOTHbIX
[TponcxoxxaeHue 1 3BOMIOLNA XKXUBOTHbIX
[1r1aHbl CTPOEHUA Tena XUBOTHbIX
dunnoreHnsa coBpeMEHHbIX YKUBOTHbIX
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Ob6Lwas

XapakTepucTuka

XUBOTHbIX

Collagen fibers
are embedded
in a web of
proteoglycan
complexes.

Fibronectin
attaches the
ECM to
integrins
embedded in
the plasma
membrane.
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CTpoeHue KneTKu

Y UBOTHbIX OTCYTCTBYET KrneToYHas
CTEHKa, e€ pyHKUMKN BepyT Ha cebs

pa3fnyHble Bernku
A proteoglycan Polysaccharide

complex consists molecule
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proteoglycan )
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Obuwasa
XapakTepucTuka
YXUBOTHbIX

Cneuunanunsauus
KNeToK

KneTkn >XUBOTHbIX
OpraHn3oBaHbl B TKaHMW.,

bnarogapa Hannyuio
MbILLEYHOU N HEPBHOW
TKaHEW, )KUBOTHbIE
NOABUXXHbI U MOTYT
NpoBOAUTbL HEPBHbIV
MMnNynbC.




Obuwas
XapakTepucTuka
XXNBOTHbIX

Pa3sMHOXeHue n
pa3BuTue

B >XM3HEHHOM uukKne
npeobnagaet
aunnonagHas ctaauvs.

Menos rametTn4yeckmnn.
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Obuwasa

XapaKTepucTuka
XKNBOTHbIX

Pa3mMmHoOXeHue n pasButue

1. 3urota gpobuTcs ¢
obpasoBaHnem b6s1acmysibl.

2. bnacTtyna nogBepraetcs
2acmpynsyuu v obpasyetcs
OBYCMNOWHbIN 3apodblll —
2acmpyna.

3. /13 3apoobiuiesbiX IUCMKO8
0bpasyoTcs TKaHW U OpraHbl
B3POCI10ro opraHu3ma.

Blastula
(hollow ball)

Blastocoel

Archenteron
Endoderm
Ectoderm
Blastopore
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Gastrula
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Obuwasa
XapakTepucTumka

KMBOTHbIX

Pa3sMHOXeHue n
pa3BuTue

[1Ba TMna pa3BuTuS:

1. [Ipsimoe — SMOPUOH
cpasy pa3BMBaeTCH BO
B3pPOCSI0€ XXNUBOTHbIE.

2. Henpsimoe —
NPUCYTCTBYET CTaaUS
JIUMUHKU, KOTOpas
npeTeprneBaem
Memamopaqho3.




Obuwasa
XapakTepucTuka
XXNBOTHbIX

ANT-C BX-C

Pa3MHO>KeHI/Ie I/I pa3BMTI/Ie lab pb Dfd Scr Antp Ubx Abd-A Abd-B
Y XXMBOTHbIX UMEITCH

crnevuuanbHble Hox-A
20ME03UCHbIE 2eHbl, Hox.B
KOHTpOnupytoLmne
pasBuUTHE.

Hanbonee n3BecTHbIMU U
N3YyYEHHbIMU ABNAKOTCS
HOX-2eHbI
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Hox-C

Hox-D

Mouse embryo



[TponcxoxoeHune u
aBonwuuns
XUBOTHbIX

Ha cerogHsAWHWUN OeHb
N3BECTHO OKOJ10 1,5
MUNNMUOHOB BUOOB
XMBOTHbIX, HO B
peanbHOCTUN UX ropasgo
bonbLue.

[locnegHun oo A
NPeaoK BCEX XKNUBOTHbIX
XXun okono 770
MWIJIMOHOB NeT Ha3aa




[TponcxoxaeHne n  XoaHodgnarenaTbl — bnvxanme
SBOMOLIMSA XXMBOTHBIX OAHOKMETOYHbIE POACTBEHHUKM XXUBOTHBbIX.

Y Figure 32.3 Three lines of evidence that

choanoflagellates are closely related to animals. ( @ Morphologically,
& G choanoflagellate cells
o Are the data described in €) consistent with predictions ) QL S Individual and the co?lar cells (or
gag coujd.be made from the evidence in ) and p W 7 choanoflagellate chasnocytesiof
? Explain. AR IR ? sponges are almost
Choanoflagellate.s indistinguishable.

OTHER
EUKARYOTES

Sponges

sjewiuy

Collar cell
(choanocyte)
Other animals
€) DNA sequence data indicate that choanoflagellates
and animals are sister groups. In addition, genes for @) Similar collar cells have been identified in other animals, including
signaling and adhesion proteins previously known only cnidarians, flatworms, and echinoderms—but they have never been

from animals have been discovered in choanoflagellates. observed in non-choanoflagellate protists or in plants or fungi.



[TponcxoxoeHune u
aBonwuns
XUBOTHbIX

KadzepuHbi — 0cobbIN
BUO OEnkos,
obecnevymBaroLLnX
cuenneHune KrneTok.

ObHapyXeHbl Y
XoaHodnarenarT u
XUBOTHbIX.

TONBbKO Y XXMBOTHbIX
nmeeTcd JOMeH
KagrepuHa - CCD

Choanoflagellate /7%

87

Hydra ] }5;\\‘ =0
,/</ { q
Fruit fly f P e
Mouse S ) |-
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Intracellular
Domain

= e
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Actin

BOOD000
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“CCD" domain (only
found in animals)

7/

Qo
]

< Figure 32.4 Cadherin proteins in choanoflagellates
and animals. The ancestral cadherin-like protein of
choanoflagellates has seven kinds of domains (regions), each
represented here by a particular symbol. With the exception of
the “CCD” domain, which is found only in animals, the domains
of animal cadherin proteins are present in the choanoflagellate
cadherin-like protein. The cadherin protein domains shown here
were identified from whole-genome sequence data; evolutionary
relationships are based on morphological and DNA sequence data.
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[1lponcxoxageHue u
9BOJTIOLINA XKUBOTHbIX

B sagmnakapckom nepuoae
(635-541 MNH nNeT Ha3apn)
cylulecTtBoBarna camas
OpeBHAA N3BecTHagd
cenyac payHa.

Tam MOXXHO ODHapPYXNUTb
rybok, cTpekarLmx,
BO3MOXXHO MOJHOCKOB.
YKe Xunu nepsble
XULLIHUKW.




[1lpouncxoxgeHue un
3BOJTHOUNSA XKUBOTHbIX

535-525 MUMNJSIMOHOB JEeT Ha3aJ& e =

OTMe4yaeTcs aBneHune
«Kembpulckul 83pbie», Koraa
NOABMNATCA BCE U3BECTHbIE TUMbI
XXMBOTHbIX. [[OoCcnoacTeyoLEN
rpynnow siBnsinucb busamepuu.

Bo3MOXHble NPUYnHBI
KEMOPUINCKOro B3pbIBa:

1. «[ OHKa BOOPYXEHUNY; 2.
[ToBbILLEHWE YPOBHA KUCMOPOAa;
3. YCNOXHEeHne cucTtemMol
Pa3BUTUS.




[TponcxoxoeHune u
aBonwumns
XUBOTHbIX

450 MMNNMOHOB NEeT Ha3aa
NnepBble XXUBOTHbIE CTaun
ocBauMBaTb CyLly

365 MUNINMOHOB NeT Ha3ag n3
BOAbl BbILLJIN MNMEPBbIE
NMNO3BOHOYHbIE.

302 MUINNMOHA NET Has3aa y
XXMBOTHbIX y>Ke ObInn CNoXHblEe
B3alIMOOTHOLLEHUNS C HA3EMHbIMU
pacTEHUSMM.




[IponcxoxxoeHune u
aBoOnLUNA
XXMBOTHbIX

Heckorbko rnobarbHbIX
BbIMUPAHUA U,
nocriegoBaBLUMNX 3a HAMM,
pacLBEeTOB HOBbLIX Py
XMBOTHbIX B UTOre
NpuBeNn K BO3HUKHOBEHUIO
4enoBe4yecKoro Bmaa,
KOTOPbIV rocnoacTBYyeT
cen4yac Ha nnaHere.




[1naHbl CTpOEeHU4
Tena *XUBOTHbIX

Buabl XKNBOTHbLIX CUINbHO

pasnuyaroTcsa No Mopadonoruuy, %

HO nx bosnbLIOe pa3Hoobpa3une
Nno doopme MOXKET BbITb OnNMcaHo
OTHOCUTENBHO HEDONBbLLNM
YMUCIIOM «1J1IaHO8 mesia».

MnaH Tena - 310 0co6biN Habop

MOPAONOrnyecKkmnx nNPU3HaKkos v
NPU3HaKOB pPa3BUTUS,
NHTErPUPOBAHHLIX B
doyHKUMOHanbLHoe uernoe —
OpraHn3m XX1UBOTHOIO.




[1naHbl CTpOEeHU4
Tena *XUBOTHbIX

CummeTpud

1. PaduasibHassi cuMMempusi
(Meny3bl)

2. bunamepasbHas
cummMempus (YepBu,
YreHUCToHorune)

3. Acummempusi (ryokm)

No symmetry Radial symmetry Bilateral symmetry
(e.g. Porifera) (e.g. Cnidaria) (e.g. Arthropoq)
Right
Dorsal (la(c(elral)
side fSI s

Posterior

end end

Left-right
axis

S Prdiimp(l istal
entra axis .
Left side Déflt(f“
(lateral)

side



Diploblast Triploblast

Endoderm

[1naHbl CTpOEeHU4
Tena *XUBOTHbIX

Cnowu

1. HeT pasgeneHunsa Ha cnowu -
rybkum, nnactuHyarble.

2. Qunnobnacmei
(OeycsiOUHBI€) - CpeKatoLne,
rpebHeBUKN.

3. Tpunnobsiacmabi
(MpPEXCIIOUHbLIE) —

YreHNCToHOIrme, MOsJiKoCKH,
XxopaoBbie U T.4.

Ectoderm
Non-living layer Mesoderm




[1naHbl CTpOEeHU4
Tena *XUBOTHbIX

[TonocTn Tena

1. HeT nonocTn — NNoCcKue 4Yepsu,
cTpekawLwime.

2. [IcesdouesiomMm (nepBmnyHas
NONIOCTb Tena) — Kpyrnble YepBu,
KOIoBpaTKu.

3. HesiomM (BTOpUYHAsS MNOnocTb
Tena) — Konb4aTble YepBuy,
XopAaoBble.

DYHKLMW NOMOCTH TeNa:
3alumMTHas, ornopHas,
MeTabonunyeckas.

Body covering
(from ectoderm)

¢ N Tissue layer
. \_\{‘;: N lining coelom
\.\\il L =" Digestive tract and suspending
QU (from endoderm) internal organs
(from mesoderm)

(a) Coelomate

Body covering
(from ectoderm)

p—

n/ 5--\

\\Pseudocoelo’m :
(¢ (:\\\ B
\ \‘- / a o N R
\M Digestive tract {8
. (from endoderm)

(b) Pseudocoelomate

Muscle layer
(from
mesoderm)

Body covering

(from ectoderm) Tissue-
filled region
_. (from

N mesoderm)

Digestive tract
(from endoderm)

(c) Acoelomate



Protostomes
Anus
\

[1naHbl CTpOEeHU4 | Gastrulation

Tena *XMBOTHbIX Fight-cellstage e, Archenteron
60 g

(00 :

spiral cleavage

Pa3sutume

1. [lepeu4yHOpoOMbIE —
OpobneHne cnmparnbHoe, /
AeTeEPMUHNPOBAHHOE; LIENOM Blastopore »Mouth
obpasyeTcs He3aBMCUMO BHYTPU
Me3ogepmbl; briactonop
obpasyerT porT. /

2. Bmopu4yHopomsbie —
ApobneHne paguansHoe,
HeJeTepMUHMPOBAHHOE; LIeNIOM @

Coelum
Mesoderm

Deuterostomes

Coelum

obpasyeTca npuv 0TCOEANHEHNN
Me304epMbl OT NEPBUYHOTO radial cleavage A
gllfl_lL;lJCeqHMKa; brnacTonop obpasyer Digestive tube

Blastopore » Anus/



dunoreHns
COBPEMEHHbIX
*XUBOTHbIX

Ha cerogHAWHUN OeHb YYEHbIE
BblOENAT OKOJ10 30 TUMOB
XUBOTHbIX.

Bce XXMBOTHbIE UMEIOT O0LLEero
npeaka, T.e. ABNAKTCA
MOHOuUIEeMUYECKOU rpynromn.

[pynna 2y60k (Porifera) paHblue
Opyrnx orcoeanHunach oT obulero
cTBOna.

ANCESTRAL
PROTIST

eozela|nl

eozejawing

770 million
years ago

680 million
years ago

euaie|ig

670 million
years ago

A Figure 32.11 A phylogeny of living
animals. This phylogeny shows a leading
hypothesis about the relationships among
selected animal phyla. The bilaterians are divided
into three main lineages: deuterostomes,
lophotrochozoans, and ecdysozoans. The dates of
origin identified here are based on the results of a
recent molecular clock study.

VISUAL SKILLS » Which phylum is the sister group
of Bilateria in this tree?
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dunoreHns
COBPEMEHHbIX
*XUBOTHbIX

Eumetaazoa — rpynna >XMBOTHbIX C
TKaHAMMN.

Cmpekaroutue (Cnidaria) v

pebHesuKU (Ctenophora) —
OBYCINMOWHbIE XXNBOTHbIE C
pagmnanbHON CUMMETPUEN.

Bilateria — TPEXCINOWHbIE,
bunarepanbHble )XUBOTHbIE.

ANCESTRAL
PROTIST

eozela|nl

eozejawing

770 million
years ago

680 million
years ago

eus3e|ig

670 million
years ago

A Figure 32.11 A phylogeny of living
animals. This phylogeny shows a leading
hypothesis about the relationships among
selected animal phyla. The bilaterians are divided
into three main lineages: deuterostomes,
lophotrochozoans, and ecdysozoans. The dates of
origin identified here are based on the results of a
recent molecular clock study.

VISUAL SKILLS » Which phylum is the sister group
of Bilateria in this tree?
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dunoreHns
COBPEMEHHbIX
*XUBOTHbIX

bunaTtepun genartca Ha
nepeu4YHopomeix (Prostomata) n
8MOPUYHbLIPOMbIX
(Deuterostomata).

[lepBUYHOPOTbLIE UMEIOT B CBOEM

cocTaBe cnupaJsibHbIX (Spiralia)
JTUHsARWUX (Ecdysozoa).

[103BOHOYHbIE XXUBOTHbIE
OTHOCATCA K TUNY Xo0pa0ebie
(Chordata) rpynnol
BTOPUYHOPOTbIX.
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dunoreHns
COBPEMEHHbIX
YXUBOTHbIX

[ MaBHbIE BOMNPOCHI COBPEMEHHOW CUCTEMATUKN XKUBOTHbIX:
1. ABnsaetcsa nu rpynna rybok MOHOUNUTEYECKOWN?

2. MoryT nn BbITb rpebHeBMKM 6a30BOW rPyNMNOW XXUBOTHbLIX?
3. basanbHas rpynna bunarepumn ato NocCKne YepBu?




