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IHEPIAHYH

H mpocappootiky onpaciocc Tov YEVETIKOD TOALHOPPIGHOV givor €vo OepeAdoeg
epOTUa otn Proroyio. KoAdtepn Katovonon ng OYETIKNG GULVEIGQOPAS TMV
eEEMKTIKOV duVApe®mV amottel yvOorn ToV oAANAETIOPACE®Y AVAIEGO GTO YEVETIKO
TOAVHOPOIoUO Kot TNV oppootikotnTo. Ta yovidww tov peilovog cupmAéypnotog
otoovppatomroc (MHC) cvykataréyovror petad Tmv TAEOV TOAVUOPPIKAOV TOTMV
TOV TLPNVIKOD YOVISIOUOTOS TOV ONACTIK®OV HE KOAQ HEAETNUEVT TN A£lTOLPYin
toug og poplakd eminedo. To MHC givar pio moAvyovidlok OlKoyEVELD VITOSOYEWY
OV TTPOGOEVOLV Kol Tapovctalovy avtryovikd mentidw oto T-kottapa. To mpdtumo
TOIKIAOLOPOIOG GE OTA TOL YOVIOlo DTTOOEIKVIEL OTL VT emA&yovtol. Emopévag n
perétn tovg Ponbd otnv Katavonomn tov TPOTOL LE TOV OMOI0 1| QUOIKY EMAOYN
pumopel va SLOHOPPAOCEL TN YEVETIKY TOIKIAOHOPYia Kot TpoPdAlovv g mhoavo
HOVTELO Y10 TOV EAEYYO TV VTTOOEGEWMV TOV APOPOVV GTIC OUTIEG KOl TIG GUVETELES TNG
emAoyng. H pehétn puowdv tinfucudv un TpoTumonomuévey 10OV LE ToyKOGLLOL
eEdmhoon Bo UTOpoLGE VO GUVEIGOEPEL CNUAVTIKA GE OVTH TV KatevBovor. Ztnv
wapovoo perétn e€etdotniav To emimedd €voo- Kot S-TANOLGUIOKOD YEVETIKOD
moAvpopoeiopov oto MHC e minbvopovg Aayov (Lepus europaeus), aypidoyoipov
(Sus scrofa scrofa), owoacitov yoipov (Sus scrofa f. domestica) kot mwpopdrov (Ovis
aries) emiéyovtag yuo avdlvon to devtepo e&dvio tov tomov DQA kot DRB1. Ot dvo
avtoi tomot givar amd Tovg mo ToAvpopekovs g tééng I tov MHC. Eivou yeyovoc
OTL M KOTOVONGON NG YEVETIKNG TANOLGUOV amotedel TALOV amapOiTnTN CLVICTAOGCO
o711 OlEPELVNOT TOV EEEMKTIKMV dadikactov. ['a to Adyo awto, mpaypatoromOnke
Koty To 000 yovidwo Kot ywoo to Tpiot €idn (o TANPNS TANBLoUIOKY YEVETIKY
avdivon. Me ) pébodo PCR-SSCP mpocodiopiomnke o aptBpdc tov aAAniopdppmv
tov yovidiov DRB1 kot DQA oe xd0Oe €idog, omn ovvéyelo Towtomomdnke 1
aAANAovyio Tovg Ko TELOG T amoTeAéouata ATl ovaAbOnKay in silico pe pebddovg
BromAnpoopkng. Xe kdBe mepintwon to yovidto DRB1 PBpébnke vo etvor mo
TOALHOPPIKO oe oyéon pe to DQA. Ot dvo tomor PBpickovror vd v emidopaon
16oluyoboag €mMAOYNG €POGOV  VLIAPYEL HEYOALTEPOC aplOUOS U1 GLVAOVLUOV
vrokataotdoemv (dn/ds>1) kot ta dedopéva. cuvnyopovy otV cvyvo-eoptduevn
EMAOYN G KUpLo punyaviopd dpdong. Xto L. europaeus mopatnpeitor a&toonpeimtog
YEVETIKOC ToAvpopeiopudg oto MHC pe v Avotodn va dwbétel ta peyaivtepa

eminedo. LOUPOVO PE TO TPOTLTO TNG UETATOYETOVIKG EEATAMONG TV TANOLGUOY



oV Aayov, ot TAnBucpol e Popetag Evpdnng Ba mpénel va dabétovv yaunidtepa
TOGOGTA TOAVUOPPIGHOD o€ oxéon pe ta Notwo kataedye (Baikdavia, Avoatola),
O £0e1&av Kot o1 avorvoelg Tov prtoyovoplakov DNA. Qo160 Kot o1 vpwmTOiKol
mAnbocpoi detyvouv otabepd emineda vynAoH morvuopeiopuod oto MHC, yeyovog
ov amodidetar oty 1oolvyovca emdoyn. Avtifeta, oto S. scrofa mapatnpeiton
YOUNAOG TOAVUOPPIGUAC, TTOV e€nyeital HEPIKMOG APEVOS OO QUIVOUEVO GTEVMOTOV
610 TaPeABOV TOL AYPLOYOLPOV KOl GPETEPOVL amd TNV €ENUEP®OT GTOV OKOGITO
yoipo. IMapdiinio Oa mpémer va Eexabapiotel o porog twv Boikaviov otnv
eEnuépmon Kot ot SpUOPP®ST TG TOKIAOLOPQiog Tov xoipov. Téhoc, oto O. aries
Katoypaenkoy vYnAd eninedo ToAVHOPPIGHOD Kot Yio To. SV0 YOvidlo Kol G€ LT T
perétn kot ot autieg mpémel va avalnmBobv ce maboydvovg mapdyovteg, GAAOLGS
YEQYPOAPIKOVG 1) KOW®VIKOVS TTapdyovieg Kot otny mepiPailoviiky| etepoyéveta. Ta
ovuvolkd dedopéva detyvouv 6Tt to MHC dev pmopel va ypnoyoromel otn pedétn
™G PLAOYE®YPAPiog KaODC o€ Kopio TEPITTMOOT To OAANAOUOPPO TV YOVISI®V dEV
eppavicay 1oxvpd eLAoyewypapkd onua. H da-ewdwn e£éMmén tov MHC eivan
duyutn o€ OAo To QLAOYeveTikd dévipa. Ot BOAaxeg mpoOcdeong mbovov vo
aVTOTOKPIVOVTOL G€ EMAEKTIKEG TIECELS PE Eval TPOTO OV va, £0pTATAL OO TO POAO
TOVG OTNV TPOGOEST MENTOIOV VO Kol 6TAL dVO YOVISI VILEPYOLY VITOKATOGTAGELG
apvoEEmV LE aVTIKATAGTOOT POPTiov pe Kol kotdAota Ko ota Tpio €idon. Ot
CLOYETIOES TOV SEOpOV oAANopdpe®V e avBekTikOtNTo M gvancnoia oe
acOéveleg stvor peydAng mpoktikng onuociog enedn pmopel vo dMoel Ogikteg Yo
YEVETIKN €MAOYN OVOEKTIKOV ATOU®V KOl QLUADV, HE CNUOVIIKEC EQUPUOYEG OTNV

EKTPOOPT Y0oipwV Ko TpoPdtmy.



ABSTRACT

The importance of adaptive genetic polymorphisms is a fundamental and unsolved
issue in biology. Improved understanding of the relative contribution of evolutionary
forces requires knowledge of interactions between genetic polymorphisms and
adaptation. Major histocompatibility complex (MHC) genes are among the most
polymorphic loci in nuclear genome of mammals, and their function is well studied at
the molecular level. MHC is a multigene receptor family that binds and presents
antigenic peptides to T-cells. Diversity in these genes indicates that they are selected.
Hence their study helps in understanding the role of natural selection in the shaping of
genetic polymorphisms and is considered as a possible model for testing the
hypothesis for the reasons and consequences of selection. The study of natural
populations of non-model species with cosmopolitan distribution could contribute in
this direction. In this study intra- and inter-population genetic polymorphisms within
the second exon of DQA and DRBL1 loci in MHC have been examined in hares
(Lepus europaeus), wild boars (Sus scrofa scrofa), domestic pigs (Sus scrofa L.
domestica) and sheeps (Ovis aries). These two loci are among the most polymorphic
in MHC class Il genes. For this reason, were performed a complete population genetic
analysis of both genes in all three species. PCR-SSCP was used to definethe DRB1
and DQA alleles in each species, followed by identification of their sequences. Results
were analyzed in silico with bioinformatics methods. In each species DRB1 was more
polymorphic than DQA. These two loci are under the influence of balancing selection,
indicated by excess of non-synonymous substitutions (dn/ds>1). The data suggest
frequency-dependent selection as a major mechanism. In L. europaeus there is
remarkable genetic polymorphism in MHC with Anatolia exhibiting the greatest
levels. According to the post-glaciation distribution pattern of hare, North-European
populations should hold lower numbers of polymorphisms compared to South refugia
(Balkan, Anatolia) as has been shown by mitochondrial DNA analysis. However,
European populations appeared to be highly polymorphic at NHC, attributed to
balancing selection. Conversely, S. scrofa exhibits reduced polymorphisms and that is
partly explained both from bottleneck effects in recent wild boar past and from pig
domestication. In parallel, has to be disentangled the role of Balkan Peninsula in pig
domestication and in shaping boar diversity. Finally, both genes exhibit increased

polymorphism in O. aries and the reasons have to be attributed to pathogens,



geographic or social factors and environmental heterogeneity. The data indicate that
MHC cannot be used in phylogeography studies as gene alleles show weak
phylogeographic signal. Trans-species evolution of MHC is pervasive in all
phylogenetic trees. Binding pockets are possible to respond to selection forces in a
way that depends on their role in peptide binding whereas in both genes there are
charged amino acid substitutions with common residues in all three species. The
correlation of different alleles with disease resistance or susceptibility is of great
practical importance because markers for genetic selection could be developed for

individuals and races, with important applications in pig and sheep breeding.
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