HauioHanbHa akagemia HayK YKpaiHu
IHCTUTYT 300no0ril imeHi . |. LUmanbrayseHa
OcBITHS Nporpama ang acnipaHTiB

TEOPIA EBOSTIOUII

l. 1. [13eBepiH

Nekuia 7
EBoniouia dpinoreHeTUYHUX NiHIN:
npouec auBepreHuil
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BnooyTBOpEeHHS

TnymayeHHs Buay:

— TwunonorivyHe

— [lonynsauinHe

Buaun:

— bionoriyHi

— TakCOHOMIYHi (MOPJONOriyHi)
— Mikposunan

— XpoOHonoriyvHi (B
nasieoHTONOorI)

BuooyteBopeHHs

— AnonaTtpudHe
— [lapanaTtpuyHe
— [lepunatpunyHe
— CumMmnaTpudHe

[inoTesa
“reHeTM4YHOI peBontouir”
(E.Mawup)

|301t0104i MexaHi3mMu:
NPOCTOPOBI, EKOSIOriYHi,
penpoayKTUBHI (NOCT- i
npekonynauinHi). IHoai
i3014uia popMyeTbCH

BHACIAOK MOPdOSoriYyHol
avBepreHuii, iHoai - paHile.

[Mpobnemu:

— PeanbHicTb BUAY B
YHiNapeHTanbHUX opraHiamis

— MoxnusicTbe gobopy Ha
CTBOPEHHS pPenpoayKTUBHOI
i3onauil

— MoXxnuBicTb NPUCKOPEHOIo
BUOOYTBOPEHHA:

[Opnansauis

XpOMOCOMHI abepalil,
ocobnmBo noninnoigis

EdbekT 3acHOBHUKA
JTaBMHHUI Npouec

http://www.nasonline.org/publications/biographi.cal-merﬁoirs/memoir-pdfs/mayr—ernst.pdf



Mogeni BngoyTBOpeHH4A

Allopatric Peripatric Parapatric Sympatric

e @ @ @ @
population
Initial step of
speciation

Barrier New habitat New habitat Genetic
formation entered entered change
Evolution of O
reproductive (I D Q
isolation
In isolation In isolated In adjacent Within the
habitat habitat population

New distinct
species after
equilibration

of new ranges

Speciation, Wikipedia



http://www.genetics.org/content/202/1/5

Figure 14.5

The Dobzhansky—Muller
theory for the evolution of
postzygotic isolation. An
ancestral species splits into
more than one population,
between which gene flow is
absent. Each population adapts
to its local conditions by genetic
change. The genetic changes are
likely to be at different gene loci
in the different populations. If
the two populations later meet
up, the genetic changes in each
will probably be incompatible
and the hybrids sterile or
inviable. The genotypes shown
are for two loci. Aand a are
alleles at one locus; Band b are
alleles at a second locus.

ArnonaTpuyHe
BUOOYTBOPEHHA

HecymicHocTi [JobpxxaHcbkoro — Mennepa

Population 1/environment 1

AaBB » aabB

Two-locus genotype

Hybrid .
Sterile or

AABB \ AaBb inviable

Ancestral species
AABb » AADD

Population 2/environment 2

Ridley, 2004

[MooanbLmnm po3sutok Teopii: J. Coyne, H. A. Orr
Mogenb cHirosoi rpygku (H. A. Orr)

~_Significance

of _science/Hermann_J._Muller_Si

https://bcc-cuny.digication.com/history



CumMmnatpuyHe BUOOYTBOPEHHS
Rhagoletis pomonella

*  AMepuKaHCLKUW BUA,; NIMYNHKN
MELIKalTb Yy nrogax rrnogy Ta
OEAKNX IHLLMX POCIH.

* Pacw, WWo MeLlKaloTb Ha nnoaax
rnoady Ta nnogax sonyHi,
MPaKTUYHO HE CXPELLYIOTHCS.

* HA6nyHio BRepLue 3aBe3€HO B
Amepuky B 1647 p. Myx
R. pomonella ynepLue 3HangeHo
Ha s6nykax y 1864 p.

* Ha myxax R. pomonella
napasuTtye i3geub Diachasma
alloeum, y akoro Takox Bigbynacsa
OVBepreHLisa 3a pocrnnHamm-
Xas3asamMu.

Apple maggot, Wikipedia



Fitness

CI/IMI'IanI/ILIHe BNOOYTBOPEHHA

Figure 14.7

Valley crossing during speciation. The figure shows an adaptive
landscape (see Figure 8.7, p. 214): quality of adaptation, or fitness,
is on the y-axis; character state, or genotype, is on the x-axis.
Related species are adapted to somewhat different environments,

Species 1 Species 2

and each is well adapted to its own environment, Intermediate
forms are less well adapted with a fitness valley lying between
the two species. Natural selection acts against valley crossing.
If the landscape has the illustrated shape then speciation is an

evolutionarily difficult process, perhaps requiring special
conditions in which the action of natural selection is suspended.

Some theories of speciation, such as the Dobzhansky—Muller
Character state/genotype theory, do not require valley crossing.

Ridley, 2004

Reinforcement hypotheses
Un moxxe 0obip cTBoptoBaTy penpoayKTUBHY i30N5Li07



Teopia ypuB4yacTol piBHOBaru
S. J. Gould, N. Eldredge, S. M. Stanley

Phyletic Gradualism * Crasuc i wemnaki TpaHcopmadii (acouiauis

A BUOOYTBOPEHHSA 3 MOPAOSOriYHO 3MIHOK)

* JloctaTHA NoOBHOTA reosioriYHoro MNiTonumcy
(nepexigHMX opM He 3HaANOEHO TOMY, LLO IX
cnpaeai He Oyro)

* MeHwe 3Ha4YyeHHa aganTadil; binbLe
3Ha4YeHHs1 obMeXXeHb Ha eBOoMLiNHI 3MiIHU

<«——— Morphology ——» * MakpoeBonouis — pesynbtaT 4obopy
doiniloreHe TUYHNX NiHINn:

MikpoeBonouia MakpoeBonwouif
[[eHeTn4YHNK apend dingreHeTU4YHUM
Time npend
Punctuated Equilibrium
MyTauil BuooyTtBopeHHs
Speciation, Wikipedia
[MpupoaHum gobip [o6Gip Buais
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Caad

EBontouid
doinoreHeTU4YHUX niH

* Yacosi macwTtaou:
MikpoeBontouid
BuooyTtBopeHHs
MakpoeBortouid
(?) Meraesontouis

 OuBepcudpikauin:
— [mnBepreHuiqa
— [lapaneniam
— KoHBepreHuis

* CninbHI npeaku:
— By3bka MoHo®InNigA
— Wnpoka moHoinigq,
napadiniga
— [lonidiniqa

17
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BlToaung ‘exnionmeLry

3 1 2

CiaHaka A OaHakn A, B, B O3Haki A B, T

Yac

BinbLl BiporigHWA cUeHapil:
O3HAKW BUHWKAIOTb NuLLe pas

1 3 2

CaHakn A, B, B CaHaka A OaHakm A, B, T
b,

BB

Yac

A

MeHL BiporigHWA cyeHapin: o3Haka

B BMHWKaE ABiYi HE3ANEXHO
Luchpomu nozHaderi eudu, nimepamu OGHaKu.
PoseanyxXeHHa noKasyionth noxodxeHHsa cudie

6i0 cninbHOR20 nonepedruxa. flancxenns aimepu
OKa3ye, Ha Akill einui euHuKna daHa O3HaKa.

[ToOynoBa ciroreHil

* MeTtoag makcumanbHOI eKOHOMII
(mapcumonHii):

MiHimi3auis yncna 3mMiH

PeanbHun nepebir esontouii abo
Crocid eKOHOMHOro onucy AaHux

[locTaTHLO TOYHO BigobpaXkae
nepebir MOSeKynsApHOI eBonoLil
(xo4Ya € BUHATKN)

ABHO He rognTbca ans
MOPdONOriYHMX gaHux (Yepes
NOLLUMPEHHA KOHBEPreHLin,
3BOPOTHbLOI €BOSIOLIT TOLLO)

PekomeHaauis: Ang TMxX o3Hak,
eBOoLia KOTPUX He
cynpoBo)XyBasacs
KOHBEepreHuissmm

11



[TobynoBa diroreHii

* MeTtoan ancrtaHuUiHUX MaTPULb:
— CykynHocTi nonapHux BigctaHen mixk OTO; knactepusadiqa
— CnopigHeHicTb = CX0OXICTb

— MeTopg gopeyHun, sIKLWOo eBOSIoUist 03HaKM BigbyBanacs 3i
CTanow WBUAKICTIO

- MeTog MakcumanbHoi npasaonogibHocTi: P(D|H |

— OuiHKa yMOBHOI iMOBIPHOCTI OTPUMaAHHSA UMX OAHUX, SKLLO
rinotesa npaBuibHa; HaNbINbLI NPaBAONOAIOHOIO € Taka
rinotesa, Ans KOTpol Usl iIMOBIPHICTb HanOIrnbLUa.

— He notpebye npunylieHb Npo BiACYTHICTb roMonnasin |
cTany LUBUAOKICTb.

— PesynbTat ayxe 3anexunTb Big npunyLleHb Npo nepeobir
eBonoLinHUX npouecis. CKrnaaHi CTaTUCTUYHI pO3paxyHKN.

12



[TobynoBa diroreHii

baneciBcbknn metog (anocTepiopHe MOPIBHAHHS):

— OuiHKa yMOBHOI iMOBIPHOCTI TOro, Lo rinotesa npaswuibHa,
Y pasi, KWO MM ogepXanu Ui gaHi:
P(H )
P(H|D)=P(D|H )
P(D)

— He 3anexuTb Big npunyLeHb Npo BIACYTHICTL romonnasil
Ta cTani TeMnu 3mMiHK; NOTPebye anpiopHOT iHpopmauil Npo
Te, SKi AepeBa binbL iIMOBIPHI.

Axknn meton obpaTtu:
— [lopiBHIOBaATU pes3ynbTaT, ogepKaHi Pi3HUMMN MeTodamu

— HobupaTtn o3Hakn, eBosntoLia KOTpUX dyna HecknagHoto, |
byayBaTtu goinoreHito 3a HUMMN.

BinobpaxkeHHa dinoreHii B cuctemaTtuui: eBontouinHa
cucrtemartuka, doeHeTuka, Knaguctuka (eBontouinHa Ta

CTPYKTYpHa)
13



dinoreHeTNYHI NOPIBHAMBHI MeTOOU

* 3aneXHoCTi MK 03HaKkamMu, CripUYUHEHI
doiNNOreHeTUYHO ICTOPIEID.

* YpaxyBaHHS TakuX 3aneXHOCTeWU: PINOreHeTUYHI
NOpPIBHANbHI MeToAn. AHani3 eBONOLIIT O3HaK 3
ypaxyBaHHAM IfnOreHil.

— OTUS8
— OTU7
OTU6
OTUS
OTU4
OoTU3
OoTU2

oTu1



dinoreHeTNYHI He3aneXXHi KOHTPacTu
Felsenstein, 1985

Branch Lengths A 9
in Myr | Body
B 7 Mass
| c 2 9

Identify and Compute Independent Contrasts

Compute square roots of sums of
(corrected) branch lengths = S.D.

‘Standardized’
Contrast Value S.D. Contrast
A-B 2 2 1
X-C 5 3 U 2 ¥

Phylogenetic Comparative Methods, Wikipedia



dinoreHeTn4Ha perpecis
Grafen, 1989

* 3BUYHA MOAENb perpecinHoro aHanidy nepegbayae, Lo
3anuLLKN perpecinHol moaerni He3aneXxHi, HopmMmarsribHO
po3noaifieHi 1 MaloTb O4HAKOBY Aucnepcito. Y pasi
NOpPYLIEHHS UMX BUMOT Crifg 3aCTOCOBYBATU CKagHiLU
MeToau:

— HepiBHicTb gucnepcin: Weighted least squares

— Po3nogain 3anuuikiB BigpPI3HAETLCA 04 HOPManbHOro:
Generalized linear models

— 3anexHictb MiX 3anuwkamn: Generalized least squares

* Mogenb inoreHeTUYHOI perpecili: ypaxyBaHHA TUX
Kopenauin, Wo BUHUKAKTbL BHACNIAOK CMiflbHOMo
NOXOO)KEHHSA 3a NEBHOro nepeodiry eBOnOLiNHNX
npoueciB (Hanpuknag, OpoyHIBCbLKOro pyxy) B Moaeri
generalized least squares.

16



3aCTOCyBaHHS
doinoreHeTUYHUX NOPIBHANBHUX METOAIB

PeKkoHCTpyKUis npeakosux ctaHie o3Hak (EM-algorithm)
OuiHka pinoreHeTUYHOro curHany

AHani3 cniBBIigHOWEHb MIXX O3HaKaMm 3 ypaxyBaHHAM
3aneXHOCTeN, CNPUYNHEHNX (PINOreHEeTUYHOLIO ICTOpPIELD

3’ACyBaHHA MexaHi3MIiB €BONoLil 3 ypaxyBaHHAM
doinoreHir:
— ApanTuBHi Yn HeNTpanbHi NepeTBoOPeHHA? BpoyHIBCbKNIA
pyx abo npouec OpHwTeNnHa — YrneHbeka?

— AKWO agaTuBHI, TO CKiNTbKM ONTUMYMIB (€KOMNOTYHUX Hill,
afanTUBHUX 30H)?

— Yn nos’a3aHi MoOpdonioriyHi 3MiHU 3 BUOOYTBOPEHHAMMN?
3’sicyBaHHS PeErioHiB, Ae BiadyBanucs eBONIOLINHI
TpaHcdopmaduil
| ©araTo IHLOro...

17
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