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The mitonuclear compatibility species concept (MCSC)

AMNAeTLIOPAOELG pLITOYOVOPIOU-TIUPTIVA GTO OTOXACTPO
AcupBatotnteg yovidiwyv onpoupyouyv opLa EL6WV
Eényel to barcode gap tou COX1
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H ZupBlwtikn Bewpia epdaviong touv prtoxovdpiou
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Enineda ocuvepyaoiag mupnvikou — pitoxovdéplakou DNA

D. Bar-Yaacov et al. / Biochimica et Biophysica Acta 1819 (2012) 1107-1111

@ OXPHOS system }
@ Mitochondrial translation machinery. Encoded both by the mtDNA and the nuclear genome
Mitochondrial factors encoded only by nucleus
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Enuteda cuvepyaoiLag nupnvikov — |J.l't0)(OV5plaKOU DNA

1°: Avtiypadn mtDNA
OriC(replication origin) — DNA moAupepaon Yoo

2°: Metaypadpn mtDNA
FovidLa mpokapuwTikou Tumou (amouvaoia tvtpoviwv) — RNA moAuvpepaon +

HeTaypadLKol TTapayovTEeC

3°: Metadpoaon mtDNA
tRNA + ptBoowpikeg vrtopovadec 12S, 16S — PLBOCWULKEC UTTOUOVADEC

4°: O¢elbwtikn dwodopuiiwon (OXPHOS)
13 yovidia mou kwdikomoloUV yla pwTteivec - ~80 yovidlo cUUTTAOKOU KoLl

OUVOPUOYNG
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ATP synthase

NADH dehydrogenase (Eschetichia coli)
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oaAlag

i) Kotookeun XLUOLPLKWY KUTTOPLKWY oelpwv(cybrids)

i) EmAeKTIKEC SlooTAVPWOELS avapeoa o€ TANBUoHOUC e
Stadopornotnpevo mtDNA

iii) AvaAuon aAAnAouxLwyV Kol EKTLUNON €EEAKTLKWY pUBUWV
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+
@ CYTOPLAST
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mtDNA
REPOPULATION
CONTAINS BOTH
ENDOGENOUS AND
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CELL WITH
EXOGENOUS mtDNA

EXOGENOUS
mtDNA
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HLTOXOVOPLAKWYV YOVLOLWYV

KaAALEPYELOL KUTTOPWYV OE LECO UE
Bpwpouxo atBidélo yua kataoctpodn
prtoxovéplwv

Etcaywyn prtoxovéplwv

a. Amo dwadopetika 16N

b. Amno nAnBuopouc pe
owadoponoinpevo mtDNA

Extipnon Asttovpytog OXPHOS
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MeAeteg ouveéeAiéng MUPNVIKWY — LLLTOXOVOPLOKWV vow&wv

lemur
G T
L new world
\ I k
[ monkeys
}5: old world E
3 t monkeys =
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T gorilla
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5 l—chlmpanzee B

VHAIOdO¥HINY
ANTTIAV LYY e sxoses nase
VAQIONIAOH

..........................................

|—pigmy chimp |  :

Aev tapatnpnOnkKe KUTTAPLKN
ovartuén

OUUTTAOKWV

X ASuvajlla oXnNUOTLOMOoU

EmituXng HETAOXNUOTLOHOG avOpwvwv
KUTTOPLKWV CELPWV — ALtatnpnon
Asttoupylag o€eldwtikne pwodopuAiwong

30% HELWON OE CXEON HE KUTTOPO XWPLG
METOACXNHOTLOMNO
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MeAetec cuveéeAiéng MUPNVIKWVY — LLTOXOVOPLAKWYV YOVIOLWV

* IXNUATLOMOG UBPLOLKWV
KUTTOPWV UE
duololoyka emneda
OXPHOS

Mus musculus X Mus spretus
* IXNUATLOMOG UBPLOLKWV

KUTTOPWV
* Metaypadn Kat
netadppoaon mtDNA
* Melwpevn AettoupyLa
ouprtAokou | kot I

Mus musculus X Rattus norvegicus

*  AUOKOALO OXNUOTLOMOU
KUTTOPWV

* Melwpevn AettoupyLa

ovpumntAoukou Il kat IV

Mus musculus X Otomys irroratus
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The mother’s curse — Evdoeldiko emtimtedo

Awadopotmoinon mtDNA
. F1 yevid

¥

F2 yevia
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40 €16n BnAaoTtikwv
7 €10n teAeootewv YapLwv

13 yovidia mtDNA

OXPHOS
60 tupnvika yovioLa

77 house-keeping
yovibLa
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MeAetec cuveéeAiéng MUPNVIKWVY — LLTOXOVOPLAKWYV YOVIOLWV
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MeAeteg ouveéeAiéng mMUPNVIKWYV — LTOXOVOPLOKWV YOVLIOLWV
2UMMEPpOOHOTA
* Mn ouvwVUHEC LETAAANOEELG TTUPNVIKWYV YOVIOLWV Versus CUVWVUUECG LETAAAAEELS
* Mn ouvwvupeg petarlaéerg ota mtCOX yovidiLa mePLOPLOEVEG Aoyw AELTOUPYLOG

* Avuénpevoc puBpog petaAlaéewv ota nu OXPHOS os oxeon pe ta control yovidia

2ZUVEEEALEN LLTOXOVOPLOKWV KOL TTUPNVLKWV
yoviblwv mou cuvepyalovtol
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MmtDNA kot tpocappoyn
* [loAupopdlopot mtDNA oxetilovtal pe tpocappoyn o€ nepfailov kat dtatpodn
* Tayug pubuoc e€eAlénc = dnuoupyla VEWV ATAOTUTIWY = YPNYOPOTEPN
npocapuoyn
* Otewpouvtayv e€eAKTLKO OUSETEPO
* MeAeteg unmodelkvuouy tn 6pacn apvnTLKNG Kot B€TKNG EMIAOYNC OE CUYKEKPLUEVA
Kwolkovia tou mtDNA

* H emnhoyn 6pa pe eva povtelo sex-biased
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MtDNA kot itpocappoyn — H katapa thg HNTEPOLG

Mutation mtDNA molecules are susceptible
to mutations through several
mechanisms. Some mutations will

|'w/:\
W T e e
\;j/ MetaAAafelc Tou mtDNA

OO O Within a mitochondrion, there
Mitochondria might be a mixture of normal and
O O mutant molecules (heteroplasmy)
Selection and
drift
In somatic cells, once the

Cell / ﬂ | opulation reaches 70-80%
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Mitochondria within a cell might
vary in their mtDNA populations.
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Typically, mtDNA mutations will
only affect sperm function and not
- the somatic tissue or ova owing
Individual to differences in the metabolic
requirements and associated
threshold limits among these cells
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& O gamete motility is exceeded, this
J( results in male infertility and a
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mtDNA ko tpocappoyn — To mapoadeLya TG menong

oaAlag

Juotnua OXPHOS uneuBuvo yla petadopa nAektpoviwy OLAECOU TNG LEUBpavng
yLla tapaywyn ATP

Acuppatotnta yovidiwyv / AucAettoupyla = «SPOTETEVON» NAEKTPOVLWV Kall
napaywyn ROS

«ApATIETEVON» NAEKTPOVIWV =2 UELWHEVN Ttapaywyn ATP

Napaywyn ROS = petaAlagsic DNA / BAaBec ota ptoxovdpla = amontwon
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mtDNA ko mpocappoyn — To mopadELyaL TNE ITTNONG

Variable threshold

—— Opyaviopol Le UPNAEG EVEPYELOKEG OLTIOLLTNGELG
Apoptosis; decreased

organism survival (Tl'.x ntnva)
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«TEAELA» CUVEPYACLO TOU CUUTTAOKOU
(taxela petadopa NAEKTPOVIWV)

Low

l >
M Low energy

demand demand MeLwUEVN avamopaywyLkn EMLTUXLA

High aerobic Low aerobic

capacity capacity

RELIRY; $ = IlLY) Auotnpn emtAoyn yovidlwyv ou oxeti{ovtal

aging, aging,

¥ disease disease HE TNV IapaAywyn EVEPYELAG

Melwwpevn dpaon acBevelwy nou
OXETL(OVTAL UE ULTOXOVOPLOKEG
duoAeLToUpYLEC
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mtDNA ko mpocappoyn — To mopadELyaL TNE ITTNONG

S OpyaviIGHOL HE XOUNAEG EVEPYELOKEG QLTIOLLTNOELG
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Apoptosis; decreased
organism survival
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Agv QTALTOUV TNV KTEAELA» CUVEPYAOLO TOU

OUMTTAOKOU
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Fertility, Fertility,
. a.qinq, ' aging,
disease il EAaotikn emloyn yovidilwv mou oxetilovtal

LLE TNV TTOPOAYWYN EVEPYELOC

Auénuevn 6pacn acBevelwv ou
OXETL(OVTAL LUE ULTOXOVOPLOKEG
duoAeLtoupyLeg
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2uveéeAién - Evpwnaikoc Aayoc (Lepus europaeus)

Worldwide distribution
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L) A X 15
kat EEeAikTikfig Biohoylag

Lepus europaeus Phylogeography
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2uveéeAién - Evpwnaikoc Aayoc (Lepus europaeus)

Glycolysis in the Cytoplasm
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PuBpoi petaAAa&ewyv ava diepyaoia

Total mutations 0,0025
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Bloxnuelag &
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NS mutations
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> xeTIkol PuBpoi petaAAa&ewv
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Epyaoctiplo MeveTikig, ZUYKpITIKiG
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L. europaeus

PuBpoi petaAAa&ewv ava cOpUTAOKO
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Epyactiplo MeveTikig, SUyKpITIK ~~ Tufupa
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Epyaotiplo MeveTikig, SUyKpImKAg
kat EEeAkTiig BioAoylag
Alag

Zugnnon

H BeAtiotn Aettoupyikotnta tou OXPHOS emituyyavetat amo ouadeS

OUUTTPOCOPLOCLEVWY YoVIOiwV ULToyovopiou/mupnva

l

KaBe mANBuopog/eidog epdavifel pio OLKN TOU «EEEAIKTLKN
TPOXLA», LECW TNG CUVEEEALENG TWV XAANAETIIO pWVTWV

yovidiwv
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Epyaotiplo MeveTikig, SUyKpImKAg
kat EEeAkTiig BioAoylag
Alag

Zugnnon

H povaodikr) e€eAKTikN TTopeia kKAOE Ta&IVOUIKNG OpddaG oonyeEL

O€ YEVETIKT] O1audpOPOTIOiN oM OTO ULTOTIVUPTVLIKO ETITIESO

l

H diapopoTtioinon evicyUETAL OE TEPLTITWOELG AVATIOPOY WYLKT|G

ATIOOVWONG KOL ATIOVGIOG YOVIOLOKY)G POT]G
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xat EEEAkTichg Biohoylag ) ‘%\ Bioxnpelag &
B&B ) Biotexvohoylag
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Zugnnon
H amouoia yovidlakng por)g TPOKUTITEL ATIO TNV ATIWAELX
OPLOCTIKOTNTAG TWV ATIOYOVWYV KOl ATIOTEAEL TO TIPWTO Pripa o€

OLadLIKAOLEG ELOOYEVEDTG

“H dwadikaoior e eidoyeveons eivar n diadikaaion g
SloPOoPOTIOINONG TWV  CUUTTPOCAPUOCUEVWY  YOVISIWY

&1y uttoyovopiov kot muprjve, toe omolio eivon ge dean va
opioouv eva €id0¢ kal va SLaTnprjgouy tnv TaUTOTNTA TOU”
4
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Juunepaocpota — H evvola tou eldoug

fitness/health outcome

me 1UCIEAT background 2

Ir background |

HL

mitochondrial
haplotype 2

Mto-mtupnvikn
cupBoatotnta we o
Baolko¢ poxAoc
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Thank you!

Themistoklis Giannoulis

Laboratory of Genefics, Comparative and Evolutionary Biology
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