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[CeEVETIKN TTOIKIAOTNTO

99.8% ?28%

nucleotide nucleotide
similarity / similarity

~ 5 million nucleotide differences ~ 35 million nucleotide differences

Ta ouyxpova TTEIPAUATIKA OEDOPEVA TTEPIYPAPOUY TNV UTTAPEN YEVETIKAG TTOIKIAOTATAG OTOUG
OPYQVIOUOUG, O€ JOPIAKO ETTITTEDO

* [1W¢ TTPOKUTTTEI AUTH N TTOIKIAOTATA KAl TTWGS dlaTnpEiTal;

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



Anuioupyida YEVETIKAG TTOIKIAOTNTOG

1. mutation 2. drift 3. natural selection
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‘Evag TTOAUOP@IOUOS TTPOKUTITEI ATTO Mia METAAAAEN. H TTopEia Tou VEOU TTOAUNOPQPICUOU
oTov TTANBUO PO e€apTaTal ATTO TN YEVETIKA EKTPOTIN KAI TNV QUOIKNA ETTIAOYT).

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



MeTaAAagn N HETAAAOYN

=  AuB6punTn aAAayr] VOUKAgOTIOIwV, OOUNAC Kal apIOuoU TwV XPWHOCWHATWY, apiBuou
TWV yovidiwv, K.d.
- Néa aAAnAoGuopea

= ‘Eva €AAXIOTO TTOCOOTO ATTO AUTEG dNUIOUPYOUV VEQ AAANAOHOPYPA, TTOU TEAIKA
BEATILOVOUV TNV TTPOCAPHOCTIKOTNTA VOGS TTANBUCOU OTO TTEPIBAAAOV TOU
- Pubuoég pyetaANGEewv atd 106 wg 108 avd yevid




MeTaAAagn N HETAAAOYN

=  AKOMN KOI JE AUTOUG TOUG apyoucg pubuoucg uTtopouv va dnuioupynBbouv TToAAG vEQ
aAANASPOPPa AOYW TOU PEYAAOU PEYEBOUC TOU YOVIOIWMAOTOC KAl TWV TTANBUC WYV
- 210V avBpwTro: 500-1000 yovidia pe véeg JETAANACEIC O€ KABE yevIa

H petdAAagn atré povn tng dev aAAAlel onPavTIKA TIG OUXVOTNTES TWV AAANAOUOPPWYV
TWV YOVIQiwV aTTO YEVIA O€ YEVIQ

- AnMioupyei OpWG véa aAAnAduop@a




Mia véa JETAAAOEN WG TTPOG TNV TTPOCAPHOYNA

- Mia petaAAagn dnuioupyei éva véo aAAnAouop@o
= EmPBAaBEg
o EcaavileTal ) TTapAPEVEI O€ UTTOAEITTOMEVN HOPE@I OTOUG ETEPOLUYOUC, OE XOUNAN
ouxvoTnTa
OudéTtepo
o [Mapapével oTov TTANBUCUO
» ETTw@eAEg
o AugaveTal N ouxvoTnNTA Tou AOYW QUOIKNG ETTIAOYNAG

" Opwcg éva véo aAANAGUOpPPO PTTOPEI Va XaBEi yia Tuxaioug AOYyouc (YEVETIKI EKTPOTIN)
» Emiong €va emPBAaBEC 1] oudETEPO AAANAOPOPPO UTTOPEI VA ViVEI ETTWEPEAEC O€ Eva VEO
TTEPIBAAAOV
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looppoTria HeTAAAAENG KAl QUOIKAG ETTIAOYNAG

" 2¢ €vav TTANBuo PO, N HETAAAALN dnUIoupyEi vEa aAAnAGuop@a (a Je ouxvoTnta q)
Kal N QUOIKN €TTIAOYN TA DIWXVEI
- PuBuoég petadAAagng ava yevia: u
- 2UVTEAEOTNC ETTIAOYNG: S

H

= Orav utrapxel Icopportria, 10Te: = |—
S




MeTAAAOEN KOI YEVETIKN EKTPOTTH

" 2¢€ évav TTANBUoUO PIKpoU

MEYEDOUG, N METAAAOEN PEPVEI  Generations from Time between
. . birth to fixation fixation events
VEQ OAANAOMOP®A KAl N ] | 1 |
YEVETIKN EKTPOTTH) TA DIWXVEI | | {
- looppoTria yeTadAAa&Ng — .
EKTPOTTNG g o

= Katrola a1rd Ta VEQ

aAAnAduop@a Ba peivouv otov |/, B e
TTANBuo o6 Kal KaTTola Ba ‘
aga(PaVI O'TO l’JV Published by Joanne Cantu in SlideServe

Ne = Aeitoupyiko uéyebog TAnBuouou 9



H poipa pI0G VEOG OUBETEPNG METAAAOGNG

" Qewpoupue Evav TTANBUo PO peyéBoug N pe povadikd 1o aAAnAopoppo a (g = 1)

1
= Mia véa petdAAagn Ba @Epel Eva veéo aAANAOHOP®O A pE ouxveTNTa p: P = _ZN
1
= HmBavdétnta va mayiwbei to Agival: —— U, = p = N
1
= HmBavotnTa va xabei o Acival. —> U, =q =1 — N
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H poipa MIag vEOG OUDETEPNG METAAAOENGS

Fate of Alleles in Mutation-Drift Balance
2.€ £vav TTANBuo o, n

1.0

Py o u Time to fixation of a new TBavOTNTA TTaYiWwoNng evog
08 population mutation is much longer than  ¢oy aAAnNAopop@ou gival TTOAU
os} time to loss MIKPOTEPN aTTé TNV TMBAvVATNTA
“ OTTWAEIOG TOU
0.4F
|
u(p)=——
A ¢ i 2N e ¢ 3 TTANG .
00! s iﬁa £ 4z | € Evav pIkpo TAnBuous, n
Generation 1 | mBavAoTnTa TTaYiwong evog véou
u(q) =1- "N aAAnAopopou cival JeyaAUuTepN
u An equilibrium occurs between o€ OX£0N Pe évav MEYGAO
creation cff new mutants, and u(p) is probability of fixation TTANBUG S
loss by drift u(g) is probability of loss
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H oudéTepn Bewpia TNG (MOPIAKNG) ECEAIENGS

-I'Ip0td9n ke oo tov Motoo Kimura, lanwva yevetioty mAnOuopwv

Oewpel 0TL N €€EALEN o€ HopLoko emimedo kaBopiletal KUPLWC Ao TN YEVETIKA EKTPOTN
= H emhoyn Stwyvel amo évav MANBUOHO T EAATTWHATLKA aAAnAopopda
» Ta ovdétepa aAAnAopopda maywwvovtatl otouc MANBuopoU¢ e tnv Bavotnta (1/2N)

= Ta aAAnAopopda rou mAeovekToUv €€ apxn¢ elvat oAU omdvia kat dev rtailouv poAo

oTn HopLokn EEALEN




MoVTEAQ epUNVEIOG TNG YEVETIKNG TTOIKIAOTNTOG

sverikn oIkIAOTNTA OTOUS MANBUOOUC: KGOBe Bswpia Kavel O1AQOPETIKEC UTTOBETEIC
OXETIKA UE TO TTOOO Ouxva eguavidovral autéC ol Karnyopies uetaAAaéswv kai troia
eEEAIKTIKY) duvaun 1iI¢ KaBopilkel.

MeTaAAdgelg

beneficial (WQENPEC) neutral (oud£éTepeQ) _




MoVTEAQ epUNVEIOG TNG YEVETIKNG TTOIKIAOTNTOG

1. Neo-Darwinism H @uoIkn TIAOYH €ivai n TTo

loxupn duvaun

beneficial

deleterious

neutral

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



MoVTEAQ epUNVEIOG TNG YEVETIKNG TTOIKIAOTNTOG

2. Neutral Theo ry H YEVETIKA EKTPOTIN €ivail n TTio

Ioxupn duvaun

beneficial

neutral

deleterious

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



MoVTEAQ epUNVEIOG TNG YEVETIKNG TTOIKIAOTNTOG

3 . N ea rly Neutral H yeVETIKA EKTPOTTH KAl N PUOIKA

ETTIAOYN AAANAETTIOPOUV

range of beneficial

v

range of deleterious

neutral

deleterious

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



MoVTEAQ epUNVEIOG TNG YEVETIKNG TTOIKIAOTNTOG

1. Neo-Darwinism 2. Neutral Theory 3. Nearly Neutral

Motoo Kimura Tomoko Ohta

H @uaikn emmiAoyn €ivai n H YEVETIKN EKTPOTTA €ival n H YEVETIKN EKTPOTINA KAl N
TTI0 10XUpr duvaun TTI0 10XUpr duvaun @uaoIKn €TIAoyr} aAANAETTIOPOUV

Source: Joseph P. Bielawski Lectures, Department of Biology, Department of Mathematic and Statistics, Institute of Comparative genomics, Dalhousie University, Halifax, Nova Scotia, Canada



045

y Néa peTAAAAEN Kal

OPMOCTIKOTNTA
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Figure 1| The distribution of fitness effects of random mutations in vesicular

stomatitis virus. In this experiment, random mutations were introduced into the virus,

and the fitnesses of the mutants were compared against the unmutated wild type.

A fitness of less than one indicates that the mutant was less fit than the wild type, so

the mutation was deleterious. A fitness of zero indicates that no mutated progeny

were recovered, and that the mutation was therefore lethal. Data from REF 15. 19

Eyre-Walker, A., & Keightley, P. D. (2007). The distribution of fitness effects of new mutations. Nature Reviews Genetics, 8(8), 610-618.



NEa peTaAAagn Kol APHOCTIKOTNTA
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TRENDS in Genetics

Ta emoTnuovika dsdouéva (B) deixvouv 0TI UTTAPXOUV TTEPICCOTEPES (OXEOOV) £TTIBAQREIC
METAAAGCEIC ATTO OTI AvEPEPAV Ta BewpnTIKA HoVTEAA TTaAQIOTEPA (A).

Bank C et al. (2014). Thinking too positive? Revisiting current methods of population genetic selection inference. Trends Genet. 2014 Dec;30(12):540-6.



MopIlaKEC aTTOdEICEIC TNG PUOIKNG ETTIAOYNG O€
MOPIOKO £TTITTEDO

Me TnVv 1TTPpG0d0 TNS HopPIakKAS BioAoyiag kal TG aAAnAoUXIONG TWV BIOAOYIKWV
MOKPOMOPIWY, EXOUME TTOAANEG TTEPITITWOEIC EPPAVIONG YOVIOiWV KAl TTPWTEIVWV JE iXvn

QPUOIKNG ETTIAOYNG
»  [1oAU TTEPIOOOTEPES TTEPITITWOEIC ATTO AUTEC TTOU TTPOPRAETTOUV TA HOVTEAQ TNG
oUdETEPNG Bewpiag

H oudéTepn Bewpia gival OHWG aKOua TTOAU XPAROIMN:
»  Eival nutréBeon 0 yia Tov EAeyxo TNG €TTidOPACNS TNG QUOIKNG ETTIAOYAG O€ HOPIAKO
ETTiTTEdO
= Eivai n fdon yia 1o HoPpIaKO pOAOI
- Mapa ta TpoAfuaTa TTou eugavilel ival pia uEBodOC TToU ACIOTTOIEITAl OTNV
(PUAOYEVETIKN
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Mopiako poAol

To poplakd poAadi givarl pia pEBodog
OTN JOPIOKN Kal ECEAIKTIKN BloAoyia

- 0,4 | TTOU XPNOIUOTTOIOUME VIO VO
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< 03] £idn eixav évav KoIvé TTpoyovo.
% 0,2 - > wemmsd> PUBUOG EEEALENG

z o

§ 0,1 Av oL akoAouBiec eEeAicoovtal pe
% | otaBepolc puBuolg

o

=

| [ | |
0 10 20 30 40 ‘
XPOVOG T T T T |
. YTOAOYLOMOG XpOVOU armokAlong |

TWV akoAouBLwv (opyaviocpuwv)




Mopiako poAol

= To yoplakd POAOI HETPA TOV APIOUO TWV
METAAAALEWYV TTOU OUCCWPEEUOVTAI OTIC
YOVIOIOKEG AAANAOUXIEG DIAPOPETIKWY EIOWV UE
TNV TTAP0dO TOU XPOVOoU

" Q1 €CeAIKTIKOI BIOAGYOI UTTOPOUV Va KaBopioouv
TNV NUEPOMNViIa KATA TNV OTToia dUO £idn €ixav
KOIVO TTPOYOVO

» To 1962, o1 Pauling ka1 Zuckerkandl
TTapaTpnoayv Oti oI HETAAAAEEIC, av KOl TUXAIEG,
ouMPBaivouv Pe OXETIKA 0TaBePO pUBUO

» [lpétrel va 1oxUuel n oudETePn Bewpia TNG
MOPIAKAG €CEAIENC

» [lapd 1I¢ atToKAICEIG, €ival Eva TTOAU KAAO
OUNTTANPWHATIKO EPYAAEIO OTA ATTOAIBWUATA

Proportion of amino acid differences
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