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Kap/ /InHHen

* OTel CMCTeMaTUKU

* BMHOMMWHA/IbHAA
HOMEHK/1aTypa

* OnpegeneHue Buaa

* BBOA TAaKCOHOMMUYECKUX
KaTeropuu

(wikipedia)



HYap/b3 AdapBuH

* JBO/IFOUMUOHHbIE yYeHue
* RoHUuenuuAa ApeBa *KU3HU

(wikipedia)
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« Bug (wikipedia)- rpynna ocob6eli c o6Lwmmu
MOpCI)OCI)VBMO/'IOI'M‘—IeCKMMM, OUOXUMUYECKUMU U
noBegeH4YeCKUMU NMPU3HAKAMM, cnocobHas k B3auMHoMy

CKpeLLMBaHUIO, AAtOLLEeMYy B PAAY NOKO/I@HMI N1040BUTOE MOTOMCTBO,

3aKOHOMEPHO pacnpoCTpaHEHHaA B Npege/ax

OﬂpeAE/'léHHOI"O dP€a/lad N cxoaHo usmeHaowanca nog BAMAHMEM
$aKTOpOB BHELUHEN cpeapbl.



Tunonormyeckaa KoHuenumAa Bnaa

* Bug — rpynna ocobemn, ugeHTUYHbIX 0COOM-3TaA/IOHY
Mo AMArHOCTUYECKUM NPU3HAKaAM

* Bug umeeT HeM3IMeHHbIM HabOop KavyecCTB 1 CBOMUCTB
(3TanoH)

* FonoTun — «obpaseuy, NMapaTun — Bapmnauyus

* Npobsema: ganexko He BCe BUAbl BHYTPU MOHO/IMTHbI
Mo CBOUM MPU3HAKaM

* YA0OOHO NPUMEHATb B Na/IEOHTO/10MM



HOMMHA/ZAMCTCKAA KOHUENUMA BnAaa

* Bug — npusHaBaemaa ¢OpmMa/ibHOU Kaaccndukaymeu
rpynna ocoben, COCTaBAAKOLWMX ONpeae/IeHHbIM 3Tan
pPa3BUTUA AAHHOM 3BO/IIOLLMOHHOM BETBM.

* Bug He AMCKpeTEeH, /IMLb CTagMA Pa3BUTUA B
3BO/IIOLUM.



bronormyeckaa KoHuenuma snaa

* Bug — 3TO penpoAyKTUBHO CBA3aHHAA COBOKYMHOCTb
nonyAAummn.
* Bug — rpynna ocoben, cxoaHbIX N0 MOPPO/10ro-

dHATOMUYHECKUM, Cl)M3|/lO/'IOI'O-3KO/'IOFM‘-IECKMM, OUOXUMUYECKUM U

reHeTM4eCKUM Npr3Hakam, 3dHMMALWUX €CTeCTBEHHbIN apean,
CNOCO6HbIX CBOBOOHO CKpewusamoca meuwdy coboli u dasames N10008UMOE

nomomcmeao.
* Bug AMCKPETEH TO/IbKO B AaHHbIA MOMEHT. C TEHEHUEM Ke

BpeEMEHU BN HENMPEPbLIBHO nNogBepraetca 3sBO/IIOUMOHHBbIM
M3IMEHEHUAM.

* Ocoboe 3Ha4yeHMe UrparoT reHeTU4eCKMe CBA3M BHYTPU BUAQ,
MeXKAY NonyAAuUUAMM.



(b) Diversity within a species. As diverse as we may be in appearance
all humans belong to a single biological species (Homo sapiens),
defined by our capacity to interbreed.

(u3 Campbell, 2008)



* Pea/IbHO BUA CyLLeCTBYeT MMEHHO B BuAe nonyaauui

* Monyaauua — rpynna ocoben 0g4HOro BUAQ, XMBYLLUX HA
OAHOM TEppPUTOPUM U galoLlee N1040BUTOE NOTOMCTBO
(nnodosumoe nomomcmaso adeksamtell yKkazdme UMeEHHO
y honysayut, a He sudos!)



Ko/bLeBble BUADI

He Kaxkaad nonyaauus

EBponelickas 1 asuaTcKas nomny/aLmm
CKpeLLMBaTbCA MexXay COboM He MOoryT

3e/1eHaA NeHo4YKa

(u3 npe3eHTauun KysmHa U.A)



"-Ié‘prIMH MAHHMAMMK NOKaz3aHa BO3MOHHOCTE CEpellMBaHMA

LUEETHDRIM LEETOM MNOKaZaHbBl paz3MUuHbBIE NMOMyAALLMK

Ymo npou3solioém ¢ eudom, ec/1u ucye3zHem CUHNA
nonysayus’



600 BMAOB LUXANA
Pundamilia nyererei Pundamilia pundamilia B O3epe B[/]KTOpMFl.
JTO OTHACTH,
BMAMMO, CBA3AHO C
ocnab/sieHmnem
CMOCOBHOCTH
CaMOK pas/iMyaThb
LBeTa CamLOB,
Bbl3BAHHbIM
3aMyTHEHMEM
BOADb

Pundamilia “turbid water," (us npeseHmauyuu Ky3suHa M.A.)
hybrid offspring from a location

with turbid water




* PUAOreHnsa — 3B0/IIOLMOHHAA CTOPUA OPraHU3MOB
MW UX TPy

* CMCTeMaTHKa — HayKa O K1acCcudmKaLmMm OpraHn3MoB
M BOCCTAHOB/IEHME UX IBO/IFOLMOHHBIX CBA3EM

* TAaKCOHOMMSA — HayKa O KAacCMdUKALMM M UMEHOBAHMUU
OpraHM3MoB
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Bacteria Domain: Eukarya Archasa

A Figure 26.3 Hierarchical classification. Al each level of
the Linnaean classification systemn, species are placed into groups
belonging to more comprehensive groups.

TaKCOHOMUYEeCKune
eANHULbI U

TAKCOHbl

* TaKCOHOMUYECKUe eAUHULbI
— nepapxmieckme eaAuHULbI
TakcoHomuM (BMA, POA,
CemMeuncTBo, OTpAa4, KAacc,
TWM, LApCTBO, 4OMEH U Np.)

* TaKCOH —TaKCOHOMMYECKanA
eAMHMLA, BKAKOYAOLL,as
opraHu3mbl (Cem. Kowayby,
Tun YneHucToHorune)

** TakCOHbl He COObOW AT O
POACTBE MexKay
OAMHAKOBbIMU Fpynnamm



(u3 Campbell, 2008)

Order Family Genus Species

Panthera
pardus
(leopard)

Taxidea
Taxus
(American
badger)
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Lutra lutra
(European

o otter)
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fatrans

g -0 (coyote)

b (35
fupus
(gray wolf)
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A Figure 26.4 The connection between classification and
phylogeny. Hierarchical dassification is reflected in the progressively
finer branching of phylogenetic trees, This tree fraces possible evolutionary
relationships between some of the taxa within order Camnivora, itself a
branch of class Mammalia. The branch pairt @ represents the mast
recent common ancestor of all members of the weasel (Mustelidae) and
dog (Canidae) families. The branch point @ represents the most recent
common ancestor of coyotas and gray walves,



[logXxoabl K KAaccupukaumm OUMoThbl

UCKYCCTBEHHbIN EcTecTBEHHbIU

Iim KlaAucTnveckaa __ ecrtecTBeHHas

cucrtemMa —
npuanakm ->0Q CNCTeMa

WoeankHele anropuTMEl
NPAMEIE PYKH



CTaHOB/1I€HUE K/1AaAUCTUKU

* Ymo coenaem c KaaoucmukoU HosblU cuHmes?



* [lnAa npeactaB/eHUsA
poACTBa
OpraH1M3mMoB

MCMO/1b3yeTCA
APEBOBUAHAA

dopma




KpoHoBas rpynna —rpynna, nepeliealias Ha 60/1ee BbICOKUM
YpOBEHb OpraHu3aLmm

Basa/sbHaA rpynna — rpynna, COXpaHmBLLasA n1e3MomMopdHbie
MPU3HaKMU.

BHewwHAA rpynna — 6a3a/zbHaA rpymnna, NpoOTMBONOCTaB/I€HHAA
OCTa/IbHbIM Ha AaHHOM ApeBe

CeCcTpUHCKMeE rpynnbl —gBe Hanbo/1ee poaCTBEHHbIE FPYyNMbl.

[IpUMeHeHue KAaAUCTUKN BEAET K OTKa3y OT TPaAMLIMOHHbIX
TaKCOHOMMYECKUX KaTeropuu
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Branch MOUSE

« Y3en (node) — Touka pasgesieHnA npegKkoBor GopMbl Ha 2
HEe3aBMCMMO 3BO/IHOLMOHMPYIOLME IMHUK (BHYTPEHHAS
CTOpOHa rpada)

# JINCT — KOHeYHasa dopMma (BHELLHAA CTopoHa rpada)

* BeTBb — /IMHUA, COeAMHAIOLL,AA Y3/1bl, MNCTbI (pebpa rpada)

* KopeHb (root) — runotetTMiyeckunin oo mii npesox



Popmbl NpeacCTaB/€EHUA AepPEeBbEB

Yrnosas ¢popma MpsimoyrosibHas Gopma

(2,3)’1 /InHenHaA popma



3epKa/ZIbHOCTb




* HeykopeHeHHOe aepeBo YKopeHéHHOe aepeBo
— MHOXeCTBO (no KpacHolt cTpesike)
YKOpEeHeHUM



Draogeon anatomy: Marphology

| Bruosorua

“ov.ru)




JnuTeThbl A/1A NPU3HAKOB

Maesnomopdum — npeaKkoBble COCTOAHK

Anomopdun — NnponsBoaHbIE (npmo6peTeHHble)
COCTOSIHMA NPU3HaKa

CuHanomopdumn — obLmMe Npomn3BogHbIE COCTOAHMA
NpuU3HaKa

fomon/sasum — 10XXHble CMHANOMOpPGUK: O3HUKHOBEHMKE
OAMHAKOBbIX MPU3HAKOB HE3AaBUCUMO



\ (wikipedia)

Hurmas Doy Bed by
e roasen | (Cofisns) Mrrs) ()

+ FTomosorusa (sensu stricto) — CTpyKTypbl, UMeroLme
obLiee NponcxoxKaeHue

* AHaZIOIUA - CXOACTBO KAaKUX-/TIMDO

CTPYKTYP UAU PYHKU UM,
He MMeLLIMX ObLLero NponucxoxKaeHna




) Ancestral homologous D — .
identical asspecies 1and 2 EC ATCAGAGTCC
species 2 begin o diverge
from their common

dncestor. J

Dalation
€) Deletion and insertion 1 I -__ ———
mutations shift what had '#‘T "'ﬁ' _ GTCC
been matching sequences 2 [CCATCAGAGTEL
in the two species. —

€) Of the three homologous .
ragions, twio (shaded 1 CCATEAAGTEC

prange) do not align
because of these
mutations.

€) Homolagous regions
realign afteracomputer 1 CCAT___ € _AETEC
program adds gaps in T
sequence 1.

A Figure 26.8 Aligning segments of DNA. 5ystematists use
computer software to find and align smilar sequences alang DNA
segments fram two species. {in this example, no bases have changed in

these sequences since divergence, and so the comparable sequences are

(13 Campbell, 2008) i/ iiantica ance the length is adjusted )



[IpO reHobl

{outgroup)

Yellow indicates Great Ape ) Red indicates This is a
synapomorphy Hamo/Pan Homa/Pan/Gorilla
{Homo/Pan/Gorilla/Pongo). synapomorphy. synapomorphy.
(A} Home CACAATA » *TGAGC *» » » " GAAGAGATG *» » » GTGAAAG» » =+ A7
Pan : ; A A &) ( L1 CG (s G g
Gorilla TAAT A i T T AL GG o G AAATATA
Porga TAAT A A T T T CG T L AAATATA
Macaca T A AT c G T 1 T CA T T GAATATA
Ateles TAAMAT A C T T ik AT GACTATA
W " % ¥ a2 ® w5 & ® @ - = = ™ @ = = 8 & & & & @ s = & & = B & & & ® = & W
3903 3913 5361 365 a367 6375 B224 B230 2468 847
(B) =1 . ]
A Tribe Subfamily Family Superfamily
76 Hompe  Human |
14 m } Hominini
70 L2 Pan Chimpanzee . Homininae
Hominidae
10 | 9% Gorilla Gorilla Gorillini J Hominoidea
128 199 Pongoe  Orangutan Ponginae J
2 Macaca Rhesus monkey Cercopithecidae
f‘T Ateles  Spider monkey Cebidae } Ceboidea



* OpPTO/I0rU — rOMO/10T 1,
BO3HUKLUME B pe3y/ibTaTe
BMA0006pasoBaHMA

* [Mapanorn — romo/1oru,
BO3HUKLLME B pe3y/ibTaTe
AYyTN/IMKaLUM reHOB

(u3 Campbell, 2008)

Ancestral gene
7 ./
Ancestral species

v

Specation with
divergence of gene

Species A Orthologous genes Species B

(2) Orthologous genes

Species A

'

Gene duplicabion and divergence

Paralogous genes
Species A after many generations

(b) Paralogous genes

A Figure 26.18 How two types of homologous genes
originate. The colored bands mark regions of the genes where
differences in base seqguences have arcumulated.



[TpUHLUMBI KAaANCTUKU

* OpraHn3mMbl rpyNMMPYOTCA B KAaAbl
TO/IbKO Ha OCHOBE POACTBA U TO/IbKO
Nno o6LWumM NpUOOPETEHHDBIM
MpU3HaKam &CTMHHHM
CMHanomop®uam).

* MIPUHLMN NAPCUMOHUUN: HAMMEHbLLIEE
4YUCN10 SBOIKOLUMOHHBIX COObITUI

* [IpUHUMN nogobuaA: cocTaBaAoLMe
rpynny ocobu OTHOCUTE/IbHO NOAO6HbI

APYT APYTY



[TpUHLMN NapCUMMOHUU

(A] Hypothetical phylogeny

" This phylogeny
hypothesizes a
relationship
between whales
and tuna based on
a shiared character,
L the darsal fin.

[ NS R S

(u3 Futuyma, 2005)

Character key:

. Dorsal fin

. Pectoral girdle
. Limb skeleton
. Lungs

. Cervical and
thoracic vertebrae

6. Single aortic arch

7. Dentary jawbone

8. Milk

9. 4-Chambered heart

%,
L R e & B e

The more parsimonious
interpretation is that the
dorsal fin of whales evolved
separately from that of tuna.

Tetrapod
synapomorphies

Mammalian
svoapomorphies
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[IpnHUMN noa0OUA

reHbl MOryT
noKasaTb

159 5% ?
MaKpO3BO/IIOLUIO
5% (pPHK)
15% 15% * BbICTPO
o 3BO/IIOLlUOHUPYIO-
IOLLIME reHbl
20% } 25% } MOrYT MOKa3aThb

| 3BO/IOLMIO HA

: Ma/iblX Mepuoaax
Tree 1: More likely Tree 2: Less likely (MTAHK)

(b) Comparison of possible trees
(u3 Campbell, 2008)




[ IMonophyly
[JParaphyly
P olyphyly

* Tunbl FPPYNNMPOBOK
OpPraHM3MOB:

;&°

* MoHopuaeTn4eckaa rpynna - <
rpynna Bk/ao4vaeT BCEX
NOTOMKOB 0bLero npeakKa

COCTaB/AET Kaaa

Amniota

nyecKas rpynna
OYaeT He BCex

Tetrapoda

vertebrata

an rpynnd (wikipedia)

MOTOMKOB



Drosophila f
4

Lancelet /

Zebrafish qﬂ:

Frog s

e HUMAN

~%

. [V]DUSE %

A Figure 26.12 Branch lengths can indicate relative amounts of genetic change. This
phylogenetic tree was constructed by comparing sequences of a homalogous gene that plays a role in
davelopment. The Drosophila gene was used as an cutgroup. The branch lengths are proportional to
the amount of genetic change in each lineage. Thus, the varying branch lengths indicate that the gene

has evolved at slightly ditferent rates in the differert lineages.
In which vertebrate fineage has the studied gene evolved mast rapially? Explain,

(3 Campbell, 2008)



PALEQZOIC MESOZOIC

CENOZOIC

=42 251
Millions of years ago

A Figure 26.13 Branch lengths can indicate time. The relationships shown in this tree
are based on the same molecular data as the tree in Figure 26.12. Branch lengths were then drawn
1o fit the dates of the different branch points based on fossil evidence. As a result, branch lengths
are proportional to time, Each evolutionary lineage has the same total length from the base of the
tree 1o the branch tip, indicating that all the lineages have diverged from the common ancestor for
equal amounts of time,

(3 Campbell, 2008)

Drosophila #
Lancelet f

Zebrafish eoss=mt =
- =

Frog ”

Chicken

65.5 Present
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A

EBonee sepoATHEIA CU@HapHA:
NPU3HAKA BOIHWUKRAOT NWWWE OAWH pa3d

1 3 2
MpecHasn A, BB Mpussak A Mpeadas & B, T

Bl

E.B

Epewa

A

Menee EepOATHBIA CLEHAPWNA: NPUIHaK

E eo3HvkaeT gBEHIE HEIBENCHMO

Lughparary ofosHayess) sUdel, SYREasiy - MOLBHIEL.
Bemanesus MoRaie6amim NRoUCRoNScHIe audos om
ofiupss npedes. Monowenue SyRE NOKEILISBEM, HE
KAROU @EMoU SoIMUE SaNHBNT MR IHITH,

*[IpyHMMaeT Hamnbonee
SKOHOMHOE ApeBO: KakK
MOHO MeHbLLIe
3BO/IFOLUMOHHbIX COObITUN



Metoa UPGMA

: ’ ro
UPGMA - Unweighted Pair Group Method with Arithmetic Mean, wnv MeTOA HEB3BEW;*::: 3
PHOTO CpeaHero OH N03BONSIET CTPOUTL (hUNoreHeTU4eckue flepeBbs, rpynnupys opraH
na ;
: nsa B
;T:T iﬁ:ncraaneum 6 OpraHM3MoB, ¥ MeXay HUMW 33AaHbl dﬂHﬂﬂTeHET““EC"TE pam:::;pmuu
HEeKOTOpbIX YCMNOBHBIX eauHMUax (cm. tabnuuy). [Bea upraunamz;:c: :ﬂ:ﬂzwmﬁ‘f et
HauMeHbluee, rpynNnNupyloTca B Knacrep. PaccrofHvne OT “J'_‘..,—-Pm =0 570 W Y
paccuUTLIBAETCA KaK CPEAHEE paccTosHMiA OT 060MX HYNEHOB 3TOrO 'ﬂaﬁea% ;Eup,u;;ﬁepepnmaam
L rcunaRaR NBA ODrad Tep, “pansHeNwnX paEIET
CrpynnupoBas gea opraHuama B knacrep, And A i T N
M';pr B KOTOPOi CO3AAHHbIA BaMy KnacTep oyaeT curypuposatb, KaK G.D.HH“ ﬂ_l:;: s p%am =
EFIETBHFII noaTopsioTcsi. Knactepsl MOTyT rpynnupoBaThbeca Kak C opraHv3mamy, Sl
g ctepamun. Ha nocnegHem ware Knacrepmaauuu Bol OyaeTe umeThb MaTpuuy, t:gGT mzcn el
mgcreﬁun u PACCTORHUS MEXAY HAMM. Mpouecc KnacTepu3aumi HarnaaHo oTo paxae
Kn
hvnoreHeTM4EeCckoro Apeea.

(M3 «<McTOMMHCKOrO TecTa»)

Heobxo4MMbIM YC/10BMEM UCMO/Ib30BaHUA MeToAa ABAAETCA NOCTOAHHAA
CKOPOCTb 3BO/IOLMU UCC/1eAYEMbIX HYK/I€OTUAHBIX NOC/1e0BaTe/IbHOCTEN. [pu
HEepPaBHOMEPHOW CKOPOCTU 3BO/IOLMM NOC/1eg0BaTe/IbHOCTelN (HeCOOTBETCTBUE

MOZAENN MO/IERY/IAPHBIX YacoB) meTog UPGMA MoOKeT NpMBOAMUT K OLUMOKAM B
Tono/10rum gepesa (U3 cmamou asauHosa)




TaKkcoH 1: Hebypaluka — NOKPbIT
LLIEPCTbIO, TEM/IOKPOBEH,
0b6/1a43aeT HapyKXHbIMU

* ywamu, 406p u gpy*kentobeH.

* TaKCOH 2: Kpokoaua ['eHa -
MOKPbIT YeLlyen, X0/10AHOKPOBEH,
He nmeeTt ywen, 406p

* U ApYyKenobeH.

* TakcoH 3: CTapyxa LHanokaaK —
MOKPbITa LLEPCTbIO, TEMN/IOKPOBHA,
obnagaer

* HApPY»XHbIMW yLLIAMU, BPEAHA U
HeapYy»KentobHa.

(13 33 BOLL no 6uosoruu, 2014)

(http://www.profi-forex.org)



MeToa aaéTt cobon

Shared character states

abcdefghi
0010111111

Species 2

=

] 2 3.4
—13|7 hl Species 1and 3
—~16:1%% share the most
= character states. ..
- | 2

e b =

Shared derived
character states

3

3

1| =

|

1

-3

3

4

0

0
ﬁ

o . b’
...but species 2 and

3 share the most
derived character
states, and thus are
the most closely
related.

(u3 Futuyma, 2005)

abcdefghij ot i L
1100000000 abcdefghij
NQO0DO0O0O0DO0OO

Ancestor 1

abcdefghij
0010110000
Species 4 (outgroup)

Species | Species 3

Species 2

Species 4 (outlgrouy

This branch
displays a faster
rate of evolution
than the others
on this tree.

(L L)L

Ancestor 2

abcdefghij
000000000

Ancestor 1



* AnA 06 beAMHEHUA OPraHU3MOB B K134y YYUTbIBAOTCA
TO/IbKO CUHANOMOP®HbIE NPU3HAKU, HO A/1A 3TOrO HY»KHO
MOHUMATb, KakKue NpU3HaKun, CO6CTBEHHO, anoMopdHbIe.

* Metog UPGMA nomoraeTt noay4nTb 3CKU3 AepeBa,
KOTOPbIM HYXXHO gOopabaTbiBaTh.
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TpyaHOCTU: NPU3HAKU

* KaKue npusHaku — npeAKOoBbIe, KaKMe — anoMOpHbIe?
gk

(http://elementy.ru)

(http://nauka21vek.ru)



TpygHOCTU: Bblae/ieHUE NPU3HAKA

+ Kak cpaBHMBaTb /Ba OpraHM3mMa no 04HOMY NpU3HaKy,
ec/IM y APYroro HeT HM4yero nogoobHoro?

Mypasbeo

(wikipedia) = ..



TpyaHOCTU: CXOACTBO NMPU3HAKOB

roMmon/1asmm?
Articulata

Mollusca I Annelida Arthropoda I

loss of
spiral cleavage

spiral cleavage

(wikipedia)




[lapansnenmsm

Number of plates

=

Chthamalinae

(Iu;unﬁﬁl’

L~

Balanidae

Tetraclitidae

C

Archacobalanidae
l'i:llh}'kmm.ltidm:

|
|
|
1
|
|
|
|
|
I
|
|
|
I
]
1

Pyrgomatidae

é

Balanus

balanoides

Chthamaloides

(u3 Futuyma, 2005)

Coronuloidea Balanoidea

v Pyreanma
§ nmulleporae

(1 plate)

Tetraclitn
radiala
(4 plates)

Chithannalus
intertextus

(6 plates)

Octomeris
o hrimnen
(8 plates)
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DYAHOCTWU: OTKA3 OT TPAAMLMOHHbBIX

[PYIIN

—  Acoela

—  Macrostomorpha
Polycladida

-~ Lecithoepitheliata

- Prolecithophora
Seriata

— Typhloplanoida

= Catenulida

‘-.- |~ Nemertodermat
=

— Dalyellioida
MNeodermata

* RaagncTuka ,
MPU3HAET TO/IbKO
MOHOdUIeTUYeCKne
rpynnbl =>
MPUXOAUTCA
pa3buBaTb MHOTME
MPUBbIYHbIE FPYMMbI

Ha HECKO/IbKO K/1a4 ?

(u3 PynnepTa, 2008) =




TpygHOCTU: POACTBO B

MNa/1IEOHTO/10IM'MHU

+ YacToe npeHebpeeHne OTHOLIEHII MPEAOK-
NOTOMOK NPU 0BCYKACHUM POACTBA M MOHODUANM

* Pa3sHOC NnpegKoBbIX POPM B pas/IMYHbIE K/1aabl

(http://minecraft-ru.gamepedia.com)



TpygHOCTU: CETYATOCTb AepeBa

* [OpPU30OHTa/IbHbIN MepeHOC reHOB

* DHAOCMMOMO3

COBPEMEHHLIE [EHOMM

BpemMs

¥
F
s OJHOBpPEMEBHHO
f CYWRCTBOBABIIME
NPEAKOBLIE TEHOMB|

-----

«BEPTHKANLHOR»
l HAcnefoBaHne

“MOPAIOHTANBHBLIR
=== nfimey

(13 KyHuWHa, 2014 )
Puc. 5-6. Cerepoe npencrasnense 3BomonHH NpoKapuoT
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MPYMMHPOBKA °
(u3 PynnepTa, 2008) £ 2Ctenopho

Porifera

Placozoa

=3~ 7Ctenophc

TpyaHocTu:
BbIOOp AepeBa

CHEIGHE




(A The gray branches show the true phylogeny of (B] (e
! species A, B, and C, which we may determine By chance, haplotypes 2 and 3 become i By chance, haplotypes 2 and 3 became
| from studying many ather haplotypes. fiwed in species B and C, respectively. fixed in species C and B, respectively,
Yy oo\ SN
B C

L A i L A

Species. A

Crene | x 7 Grene 3 Geene | Genc 2 Crene 3 Crene | Gene 3 Gene 2

Mutations in this r'_FT“1"|i5 Species
haplotype lineage lineage was
show that haplotypas polymarphic for
£ and 3 are more two haplatypes
closely related than 2and 3,

either is to haplatype 1. | e

\j( Two haplotypes were formed by
mutation in this species lineage,

.,

Mpobaema: HecooTBEeTCTBUE pPa3HbIX A4p€EB
Species phylogeny l
implied by gene tree

A B L A H] o A w b

!
| | r\
/ i

" Because species B and C have haplotypes 2 and Because haplotype 2 became fiked in species B, and i species A and C appear most
3, the relationship between the haplotypes haplotypes 1 and 2 are the most closely related, closaly related because their
implies that species Band C are more closely species A and B appear to be more closely related haplotypes (1 and 21 are, but

t related than either is to A This is correct. than either is to species C, However, this is incorrect, this is incorrect, ]

(u3 Futuyma, 2005)



TpygHOCTU: cOBMeLLeHne 3BO/IH0LU NN

reHoB U reHoOMOB

——=

* AlynavKauuA reHoB BHYTPU O4HOIO reHma
* [loTepAa opTo/10roB

* MI3MeHeHue CoOCTaBa AOMEHOB be/IKOB

* Pa3/n4yHble apeBa A/1A Pa3HbIX reHOB

1

FeH A [eH b



M. 6-1. HepeBo (apeBoBuaHOE oOpa3zoBaHHe) Kak M30MopdHOe npeacTaBieH e

HPCIPACTIONOXKEHHOIO K OIMOKaM fipouecca penauMkaumm reHos. CxeMaTuye-

FROE H300paXxeHWe UCTOPUM perTUKA LM FEHCTHYECKOro 3JIEeMEHTAa, BKJIIOYAIO-

HIE KK pasaBOEHMs, TAK M MHOXECTBEHHbIE Pa3BETBICHUS (OTMEYEHBI 3Be310Y-

bll). 3adpukcupoBaHHbIe MYTAallMHM MMOKA3aHbl ITPUXAMH, AIaNITHPOBAHO M3
Koonin and Wolf, 2009a

(13 KyHuHa, 2014 )



(u3 KyHuHa, 2014 )

Bpema

-
PacxompeHwe Pacxompaesme
nocnenoBaTensHOCTER NocNeAoBaTENEHOCTA

MWKPOYPOBEHb MAKPOYPOBEHE

Puc. 6-2. Dponouusa reHa HMEeT CeTeBOH BMI Ha Majiblx maciutabax, HO Ipe
BHAHBIA HA Gonbmx. M3obpaxeHne cxeMATHYHO OIMTUCHIBAET IBOMIOIHIO YEThI
reHoB. McTopusa pacxokaeHna Kaxnoro reHa dDbuia BeIYMC/IEHA HA MOJAETH 1T
H3BOJILHOH rOMOJIOrMYHOH peKOMOHHALMM C 3KCMOHEHLMANbHBIM CHHKEHM
4acTOTEl peKOMOMHALIMM C pacXoXIcHMEM rnociedoBaTtenbHocTeil. Ha xaxi
iare MOAEJTHPOBAHMA JBa JOYEPHHX TeHA PACXOAWIHCH HA MOCTOAHHYIO BEJIN
HY (pacXoxieHue Mo NMPHUHLMUITY MOJEKYJSPHLIX 4acoB) M JHDO NOABepra

rOMOJOTHYHON peKoMOMHAIHM (YTO CBOAMIO Pa3HWIY MeXIy HHMH K
nubo HeT, CoXpaHss CYLIECTBYIOlIee cocTosHUE pacxoxkaeHus. [locne He
ro KOJIIHYecTBa KOPOTKHX NEPHOA0B PACXOKIACHHIH U peKOMOHHALIMH TeHbI CTO!
CTHYECKH PACXONMJIMCh NOCTATOMHO JANEKO, YTOOBI (rOMONOTHYHAA) PEKOM
HauMsA cTana KpakHe manoseposTHOH. [locae 3TOH TOYKM OHM MPOLOIKS
pacxoauTbcs Oe3 pexkomOuHauuu. Ha Goneinom maciurabe 310 BLITASANT KAk TP
CTOe pasaBoeHue Ha aepepe-rpade. AnantuposaHo 3 Koonin and Wolf,



/l1ec YKU3HU

(n3 KyHuWHa, 2014 )

Puc. 6-3. Jlec KW3HM KaK ceTb aepesbeB. Kaxawiit yiea B ceTu obo3HauaeT
peBo. 102 no4TH YHUBEPCAIBHBIX 1EpEBa (IMY]1) noka3aHbl B BUAE TEMHbBIX TOY
B CEpelMHe, a OCTAJbHBIE AepPeBbi — B BHAE HE3ALITPUXOBAHHBLIX KPYXKO
[MY]1sl CBA3AHLL C AepeBbiMH ¢ MOJ0OHOMH TOMONOrHEH — TO eCTh 0BanAKOTTHM
KaKk MUHMMYM S0-TIpOLEHTHHIM MOJOGHEM C KAK MMHMUMYM OLHHUM MY/loM

Anantuposato w3 Puigbo et al., 2009 4



Kakoe nepBuYyHOE pa3ae/sieHne
KPYMHbIX rpynn?

(13 KyHuHa, 2014 )

]
Puc. 6-5. JlBe MOMIEJIN MEPeXoaHbIX MOX B 3BOTIOLHHU: @ — CXaTbIi KJ1a10reHe

(CK): 6 — 6uonoruveckuit bonbmoit s3peis (bbB)



KnagoreHes in vitro

5 7 8

~J
4
.
L

Qutgroup 1

The number
along each
/ branch indicates
19 18 the number of
sequence
differences that

evolved along
18 that branch.

At each node, an ancestral
culture was divided into
two cultures.

&
Ancestral
population

(u3 Futuyma, 2005)



BbIBOAbI

OPraHNM3MoOB B «/IMCTbAX» AepeBbeB 3y|.(a Y'MOT.

HuKakoM MeTo4 NoCTpOeHUA g4peBa He yHMBepcaneH eror
OrpaHU4YeHO Pas/IM4YHbIMM SBO/IFOLMOHHbIMM aCNeKTaMm U FOMON/1a3UAMMU.

/loboe pgepeBo AB/AETCA /MLLb FMMNOTE30M, B KAKUX-TO C/1y4aAX 4OCTAaTOYHO
ybeauTeIbHOM, B KAKUX-TO HET

MHOrpga TpyAHO COr/1acoBaTb NPOTUBOPEYMBbLIE AaHHble, MHOMAa AaHHbIX
HeAOCTAaTOYHO

BBO/'II-OLI,MH reHoB HE 5KBMBA/IEHTHA 3BO/IOUMN TEHOMOB

DBO/IFOLMOHHAA UCTOPUA FreHa Ha Ma/iblX MaclTabax npeACTaBAAET CETEBYHO
CTPYKTYPY, a Ha 60/bLUMX — APEBOBUAHYIO.

DBO/IOUMA FEHOB TPAHCAALMU U TPAHCKPUMLMK LA €4MHBIM aHCaMb/ieMm.
CnepoBaTe/IbHO, X 3BO/IOUMUA, BEPOATHO, AB/IAETCA HAU/TYYLLIMM OTParkeHneMm
3BO/IOLMM OPraHM3MOB

NCKAHOUUTEIbHO APEBOBUAHOE NpeaCcTaB/IeHME 3BO/IOLMM BCEMN KU3HU
HEBO3MOXHO U3-3a OOLLUMPHOro rOpM30HTA/IBHOIO NepeHOCa reHoB.

Pea/mMcTn4HaA KapTMHa 3BO/IOLMK coYeTaeT B cebe n aepesbA, U CETU, YTO
MOHO O6OHapY*KWUTb B /lecax *KMU3HU

He pa3paboTaHbl KOHUEenuum, N03BO/IAOLWME CUCTEMHO 0bpabaTbiBaTh
MHPOPMALMUIO O /IeCax KU3HU




PekomeHayemMble UCTOYHUKU

(+ MICTOYHMKM K AQHHOM Npe3eHTaLmmn)

* BBBeaeHue:
* https://ru.wikipedia.org/wiki/Knagnctuka
* https:/[ru.wikipedia.org/wiki/MoneKkynapHaa_¢uaoreHeTmka

+ Campbell, Neil A. Biology f Neil A. Campbell, Jane B. Reece. - 8th I'd. p,cm.
(unit 5, 26)

*  Futuyma, Douglas J. 1942-

Evolution / Douglas . Futuyma
*  3agaHuA 3aKa4nTe/IbHOro 3Tana Bcepoccunckon Onmmnmagbl LUKO/IbHUKOB
no 6uosoruu, 2014 rog, (102-104 CTpaHuLbl)
% (htth//rosonmp.ru/index.php?option=com_participant&action=task&ltemid=
6789
* [pobaemaTuka:
*  KyHuH E.B. /lornka caydas. O npupoge v npomucxoxKaeHum bnoaormyeckom

sBoAtoumu/Mep. ¢ aHra. — M.: 3A0 M3gaTenbcTtBo LeHTp-noaurpad, 2014 — 527
C.

*  Hanytu kK punorenesy /[ U.A. MaBaMHOB
(http://vivovoco.astronet.ru/VV/JOURNAL/NATURE/04 06/PHILUS.HTM)



https://ru.wikipedia.org/wiki/����������
https://ru.wikipedia.org/wiki/������������_������������

/10NO/IHUTE/IbHblE€ UCTOYHUKMU

* http://elementy.ru/

* KypcC /1eKUUIM Mo 3BOAOLMOHHON BMo10rnm Ky3smHa
U.A. B /IMLL-2014

* Kypc nekuyum no ¢uaoreHmnmn Ha P66

# TeCT Ha 1IeTHMUX BMON0rMYeCKnMX MbITULLLEHCKMX
cbopax no bmoaorum, 2014


http://elementy.ru/
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