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IMPOAOI'OX

H mapovoa perétn amotélece v artia g yvopipiog pov pe 1o Havemomuo g Kprtng
to 2006, petd v amogoitnon pov oamd v lotpiky oyxoAn tov EBvikod kot
Konodwotprakoy Ilavemotnuiov AOnvaov. To endpeva ypdvio amotéecav TOADTIUN
ePi0d0 EMOTNUOVIKNG KaBodnynomng Kot elya v toxn va ddaybd ™ pébodo exndvnong
plog perémg, amd Tig PaciKéc apyég TS GLAAOYNG TV JESOUEVOV £®G TN GLYYPOUQN Kot
mopovcioon Tov amoteAecpdtov. Oa Mbeha vo gvyapiotiom Oepud tov emPAémovia
Kadnynm k. Eppavooni F'okavdkn yio 0Ao avtd, yio T oTOK) oTPIEN Tov OAN OVTHV
NV MEPI0d0, Ho KUPIMG Y10, TO EVOIPEPOV KOl TNV OYAm) TOV HOVL EVEMVELGE Y0, TNV

£pevva.

Evyopoted emiong v Avaminpotpia Kobnyntpe k. EAévm Anuntpiov, mov pe
euoévnoe gykdpdla oto gpyactinpo Mntépag-Tladiov ko cuvéBaie otn dekmepainon
TOV TEPOUUATOV LoV, KaBDS Kot TNV poptakn Poddyo, k. Aéonotva Xovpeplavov, 1 omoia
pe otda&e ota mpdTO pov Prpoate ot poplokn Yevetikn. Opolwg guyoplot® TOov
Avaminpot Kadnynm k. T'edpyo ZovpPivo yu v éEvmvn kabodnynomn tov oTIg
EPYOOTNPLOKEG TEYVIKES KAOMG Kol OA T PEAT TOV €PYAGTNPIOL TOL OV AMAOYEPO UE
ouo&évnoav kot tov Kabnynm k. Hiio Kovpovpoin yia tig eunepiotatopéves cuopBoviésg
Tov o¢ KABe kpioywn otiyun omv mopeion avtg ™G perétng. Opolwg gvyoplotd TNV
Avaminpotpio Kadnyntpua k. Xpiotiva [Navvakomodrov, tov Kabnynt k. Axidiéa INcika
kot tov Kanyntm k. I'edpylo Zopdvn yio ™ cvppetoyn tovg oty E&etaotikn Emtpomm

KoL T GUUPOAY] TOLG GTNV OAOKANPWON TNG LEAETNG QLTHG.



‘Eva axépa gvyopiotd ogeihm otic emuelitpieg EXY g moudtorpikng KAWVIKNAG Tov
vocokopeiov Kapditooc, ot omoieg pov enétpeyoav kot pe otnpiéov nikd yio T GuAAOYN
TV oetypdtov kobng kot otov k 1. O. Kapoalot, dievbouvtr e [Hoadwrpikng KAvikng
tov voookopeiov Ewikav Iabncewv g Oeccolovikng yioo to KAWVIKG 0£00UEVO TOV
acBevov g peAétng mov pov mapeiye. TEAOG vYOPIOTO OAN TO TOOIL TG LEAETNG KO TIG

OLKOYEVELEG TOVG Y10t TN CLUVEPYAGIO TOVG.

Hpduchero, Mdawog 2013

Bipywia N. Xoatlnddkn
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A.T'ENIKO MEPOX



1. HBV AOIMQEH

H Moluwén and tov 10 ¢ Hmotitdag B onuepa amoteiel maykoouto mpofAnua, Kabng
ovvolkd vroAoyilovton 350-400 exatoppvplo ypOVIOL TAGYOVTES, Ol OTOIO0l ATOTEAOVV TO
5% tov maykoésuov mAnBvopod. 75% TV TAGKOVI®V GLYKEVIPMOVOVTOL GTHV EVONUIKN
Acia kot poig 1o 0.3-1.5% otic Avtkég yopes. H xpovia HBV hoipwén guBdveton yro tnv
avamTLEN NIATIKNG KIpPpmOONG Kot 61N GLVEYELD NTATOKLTTAPIKOD Kapkivadpotog (HCC) kat
QOIVETOL VO VTTAPYEL IOYLVPN YEWYPAPIKN GuoyéTion petalld g e&dmimong tov HBV ko
™¢ ovyvottog tov HCC 7 e Bvnodttag amd owtd maykoouiog [1].

H yvoon oyetwcd pe tov HBV givar mpoidv tov televtaiov 50 e1dv, KaBdg péypt ta péca
g dexoaetiog Tov 1960 timota dev NTaV YvOGTO Yoo TNV 10YEVH NoTitido Kot poAs to 1967
amodelyTKe OTL pio TPOTEIVN TOL 0pOv, TO AvotpaAlavd avtyovo (Au antigen), To omoio
eiye avokolvedel vopitepa amd tovg Blumberg et al., oyetilotav pe v 10yevi nratitido
B. To Avotpohavo avtiydvo oamoteAodoe TV TP®TEIVY Tov kdAvmTe Tov 10 Kot €Tt
petovopdotnke oe HBSAQ (avtiyovo empaveiog g nratitidog B). AkolovOnoav mAn0oc
EMONUIOAOYIKOV HEAETOV Yo vo emPePormbel n €ktaom Tov mpoPANpatog OTmG elval
yvoot ofuepa. Tavtdypova dpyloe va yivetor adpdg dSloy®PIoHOc TOV ¥PovidY BeTiKdv
HBV atépov avaloyo pe to KAVIKOEPYOOSTNPLOKG TOVG EVPNUOTO KOl TNV TOPOVGio
nrotikng voocov. H aviyvevon tov € aviryévov (HbeAg), piog emmdéov mpmteivng Tov 100
and tovg Magnius kau Espmark, to omoio cvvdéOnke pe v ukn oaviypoen kot M
ovvovaotiky perétn tov HbeAg, tov aviiodpatog anti-Hbe pe tig nroatikég Proynuukég
KOl 10TOAOYIKEG €EETAOELS, 00MYNGE GTO SYMPIGUO TOV ATOU®V UE XPOVio Aoluwén oe

naoyovteg Oetikovc yo to HBEAg ko vyleig @opeic apvntikovg yio to HbeAg xot
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Betikove yio anti-Hbe. 'Etot Egkivioe 0 dtoyopiopog e xpoviag vooov oe QAcEL, Ot

omoieg amodelyTnke apyoTEPA OTL £ivar d1ad0yIKA 6TAd0 TOPd aveEAPTNTOL TOTTOL TNG.

1.1 IOPEIA THX AOIMQEHYX KAI ®AXEIX HITATITIAAX B

H xotavomon mg @uoiwkng mopeiag g nratitidag B elvor amopaitntn yoo tnv epunveia
TOV 0POAOYIKAOV omotelecpudtov Tov HBV Oetikdv atopmv kabmg Kot Tov aAlaydv Toug
Héca GTO XPOVO.

H lolpwén amd tov 10 HBV €yet evpd odopo khvikdv ekdnioceswmv, amd ofeia
acLUTTOROTIKY AoipwéEn g ypdvia Nratiky voco pe mBavotnta e£EMENG GE NIOTIKN
Kippwon Kot mmatokvtTopikd  Kopkivopo. H o ofela  Aolpwén upmopsl vo  eivon
avtonepopopevn 1 pmopel va e€ehybel oe ypoévia Aoipmén. H mbavotrta petdmntoong
oe ypovioTnta €aptdtan TO6co amd TV NAkia g Aoipméng, 660 kol and Tov TPOTO
LETAO0ONG TOV 100, HE TO UEYOAVTEPO TOCOGTH VO EYOVV TEPLYPAPEL YloL TOL VEOYVE TTOV
poAvvovrtor mepryevvnTika omd HBeAg Betik| untépa (80-90%), evoldpeca yio to Bpéen
Kot pikpd mondld (20-30%) ko e€oupetikd younid yio evihikeg (<1%), pe e€aipeon ta
0VOGOKOTEGTAAUEVO ATOLO.

Otav 1 o&ela Aoipmén yiver ypdévia (mapovoio HBSAG yia ypovikd ddotnuo peyoldtepo
TV 6UNVOV), N mopeio g Aolpwéng axolovbel T€ooePI PAGEIS TOV TOIKIAAOVY WG TPOG
™ dwgpkew kol v €kPaon g vrokeipevng nroatikng PAAPNG (Ewdva I). Xe dheg Tig
@aoelg vdpyet pior SLVOLUIKN 1ooPPOTI LETOED TNG UKNG AVTLYPAPNG KOl TNG £VIOONG TNG
OVOGOAOYIKNG OIIAVTNOMNG TOV EEVIOTY|. ZTIG 00 mpwteg to HBeAg mapapével Oetikd evd
otic 600 emdueveg to HBeAQ apvntikomoleitor kot petatpénetoar o anti-HBe. H

petakivnon tov atdpov amd T pio edomn g xpovia vOsou oty enduevn o€ yivetol mhvia
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AVTIANTT AOY® TG JUKPNG dtdpketlag i e€ontiog Tov evoeyouévon Kamolo amd Tig PACELS Vol

TOPOANQOEL.
Replicative HBeAg Non-replicative Replicative/
phase clearance phase Reactivating phase
-4 > - -
HBeAg+ HBeAg-/anti-HBe+
<
Z
Q
>
m \
I
- N NG N
<
Immune  HBeAg#+ Inactive HBsAg  HBeAg-
tolerance CHB carrier state CHB
Wild type HBV
HBV variant

Ewéva I : H npotevopevn puoikn mopeia g ypdviag HBV loipméng [2]

Zmv Tpatn edon M eAocm TG 0VOCOAOYIKNG avoyNg €lvarl £vtovn M UKN avTiypaen, to
emimeda ukov poptiov glval ToAd VYNAA, TO ATOHO glval LOAVGUATIKO, EVTOVTOLS 1] NTOTIKY|
Aertovpyio kol wotoAoyia elval avemnpEéactn. Avtiy 1 apylkn Aot elval YopaKTNPIGTIKN
v ™ Aolpmén o1 veoyvikn mepiodo Kol GTNV TPOIUN TOdIK NALKio Kol TolKiAAel o€
olapkeln avdroya pe tov axpipn xpdvo g petddoong kot v mopovsio HBeAg otov opd
™m¢ untépag. H oedtepn odaon meprrapufdavel v aviidopaon tov eviot) évavil 610 1Ko
@optio. To tedevtaio mapapével YNAO aAAG elval TAEOV EUOOVIG 1) EXNPEACUEVT] TATIKN

Aettovpyia, pe VYNAES TYES TPAVOAUIVOCMV, NITOTIKN VEKPOPAEYLUOVT Kot tvewon. Avtiy N
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edomn umopel va kataAnéel gite oe HBeAg-antiHbe opopetatponn, eite axopa kol oe
anoielo Tov HBSA(Q, evdewktikn iaong. Eviote opwg meprypdoetal eEEMEN TG NTATIKNG
BAGPNG o kippwon, nratokuTToptkd KopKivopa £mg kot Bdvato. "Otav 1 debtepn @don
odnynoer oe HBeAg-anti-Hbe opopetatpony), 10 dtopo €6€pyeTor otV Tpitn EACH NG
avevepyols QOPEinG UE WIKPY] VTOAEUTOUEVT] UKN OVTIYPOPT), (PLGLOAOYIKY 1GTOAOYIKN
NTOTIKY EIKOVO, KO NTOTOKVTTOPO LE KVuTTapoTAacpatikég amodnkeg HBsSAg. H HBeAg-
anti-Hbe opopetatponn de cvvodedetar OpmG TAVTO OO OPIOTIKY SKOT NG UKNG
avtrypang Kot e nratikng PAAPnNs. H mietoymeia tov atdpov HETd TNV OPOUETOTPOT
HEVOLV Yo xpOVIAL BT GACT) TG avevEPYOVUS Popeiag pe mepimov 2% emoia mbavotTa va
amorécovv 10 HBSAQ kor va emtoyovv v minpn ioon. Kémoor dAior dpwg o
EMOVELLPOVICOVY UKT avTlypa®n kot Mroatikny PAEPN dniadr Bo pmovv oto GTAdG0 TNG
HBeAg- apvnrikng nratitoag B. Zipepa n televtaio amotelel v Mo cuyvi popon
ypévwog nratitwag B ommv Evpdnn, v Aepikr|, ™ Méon Avotodn Kot Tic yOPEg NG

Meooyeiov [2].

1.2 ATATNQXH THX AOIMQEHX-ANOXOENZYMIKEX MEGOAOI

H dubyvoon mg nratitidog B yiveton pe v aviyvevon tov uKdv aviiyovov Kol TV
EVIKOV avTicoudtov otov opd pe ) ypnon evivuikodv tomov sandwich avocoloyikdv
uebodwv (Enzyme Immunoassays), otig omoieg yivetar ypnon  ovVAGLVIVOCUEV®V
aVTLYOVOV KOl OVTICOUATOV Y100 T OEGUEVCT] TV KLKAOPOPOLVIMV OVIICOUATOV Kot
aviyovev avtiototya. H mapovsio tov aviiyovov 1 Tov avIicOUAT®OY YIVETOL OVTIANTTY
pe éva €vOupo Tov KOTAAVEL T LETOTPOTMT TOV VITOGTPMUATOS GE EYYPOUO GvoTatikd. H

ontikr] okvotnto (optical density) g avtidpaong eivor aviloyn g mTOGOTNTOS TMV
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avVIlYOVOV KOl TOV OVIICOUAT®OV oTo oelyua. Ot avoocoevlupikég ovtidpdoelg eivan
YOUNAOV KOGTOVG, EVYPNOTESC, TANPOS CVTOUATOTOMUEVES DGTE VO OIEKTEPOLDVOLV TTOAAES
aVTOPACES. XNV KAWVIKY 7PAEN  YPNOYWOTO0UVIOL TEVIE  OPOAOYIKOL  OEIKTEG,
ovunepiiappavouévov twv HBSAQ, anti-HBs, HBeAg, antiHBe «ou antiHBc (total xon
IgM). Zfuepo edpaidveTaL Kal 1 OViYVELOT TOV UKOD YOVISIOUOTOS KOl 1) TOGOTIKOTOIN O
tov pe real time PCR-aAvc1dmt avtidpacn thg ToAVUEPAONS, Hiog evaicOnTng TexvVikng ne

YOUNAG TO606TA YeLdovg BeTikov amotedéopatog [3].

1.3 OAOI METAAOXHX XTHN ITAIAIKH HAIKIA

To DNA tov 100 ¢ nratitdoag B Ppiocketar oto aipo, 610 omépua, 6Tov KOATO KOl GTO
cleho TV xpoviov macyOVTov pe HEYEAN topio kot PETOSIdETOL pHE TNV EMOPN TOV
HLOAVGLOTIKOV DYP®V UE TO OEPLLO KOL TOVG PAEVVOYOVOLG TOV VYLDV OTOUMV. TNV TPOUN
ootk NAkio ot kOplot 0dol Aolpwéng eivar n kdOetn HeTAOOON GTNV TEPLYEVVITIKY|
nepiodo kot n oplovTia 1 EVOOOIKOYEVELNKT] LETAGOON OTNV TPooyoAkn nikia [4]. Xtig
eVONUIKEG TePLoyES Yo Tov 10 OTtw¢ N NA Acia to mondl HoADVETOL TEPLYEVVITIKE, EVD OTIG
eployég e Aepikng ko ¢ Meocoyeiov véa dedopéva suykAivouv vtEp g opldvtiog
petadoong [2]. Ztig dvtikég ydpec n nratitida B givar vooog g Oyiung moudiknig nAkiog
Kol ¢ epnPeiog, omdTe M Aoipwén petadideTon pe ceEOVOMKY CLUTEPIPOPE LYNAOD
KIvOOVOL Kol LE T XPNON EVECTIU®V OVCIMV.

‘Evdeién g evdootkoyevelokng petadoons eivor 1 ovykévipwon OeTikdv yia tov 10
A0EPPIOV KoL 1 aVEVPEST UEYOADTEPNS TOOVOTNTAG TO VEOTEPO TAdL TNG OIKOYEVELNS VL
QEPEL TOV 10 avaroyikd pe Ty avénon tov apBuod v Betikdv adepeidv tov [5]. Ot

axp1peig unyaviopol ®ot6c0o g Aoipwéng oty opldvrtia petdooon dev givarl yvootol. H

14



AVTOALOYY €W0OV TPOCHOTIKNG VYIEWVNAG, N AVIOAAOYT YAVK®V 1| TOYADV, TO UACT|UO TWV
VOYUDV GE GLVOVOCUO UE TO VGO TOV OEPUATOC TOV POPEWV TOL 100 £YOVV OVAYVOPLIOTEL
WG GLUTEPIPOPES KIVOVVOL Yo TNV opllovTia pHeTddoon othy mondiki niwkia [5].

H mepryevvntikn petdooon PpiokeTon 6T0 €MIKEVIPO EVIOVOL EPEVVITIKOV EVOLAPEPOVTOG,
KaBmg amotedel TNV 000 LOAVVONG TNG TAEIOYNEIlaG TV ToddY Ko gvboveton yia to 13-
26% tov ypoviov @opéwv maykooping [4]. Exet Bpebel 611 n cvuyvotnta petddoong
nmowidAel. Ot untépeg mov eépovv to HBeAg £xovv 70-90% mbBavotnta va LeTad®GOLV
ToV 10 670 TOdl TOVG, EVM eKelveg oV PEPovy To anti-HBe £yovv moAd pikpdtepo Kivouvo
petéooons. Qotdéco av ta ot avtd 6 AdPovv guPforto Kvdvvehovv va avamTdEoVY
KkepavvoBoro nratitidoa B and 1o mbova petariaypévo 10 mov £xovv mpocsPAndel. Evpémg
amodekty] elvar m mpdtacm OtL M mEPLYEVVNTIKN peTAdooT  glvar mBovotepn OGO
peyoivtepog etvor o tithog tov HBSAQ g puntépog kot to ukd g eoptio. H kdbetn
petéooon tov HBV pmopeti va oupfet ommv mpoyevvmrtikn mepiodo (evoountpia Aoipmén),
OTNV TEPLYEVVITIKT TEPI000 1 0T pETayeEVVNTIKY Tepiodo [4].

H ocvyvémra g evdopntplog Aoipnméng motkidlel amd 2% o un evonukég meployés mg
kot 40% o€ evonuikég meproyéc ommc M Kiva [6]. O oyetikdg kivouvog petdadoons tov 100
610 veOYVO @aivetor va petofdAdetal avaioyo pe tm @don g Aoipwéng, oty omoia
Bpioketon n untépa. Xtnv oéela edon, mov yapoktnpileTor amd peydhovg puOpovg uKov
TOALOTAQGLOGHOD Kol amd TV Vapén vynAov Koy @optiov, o Kivouvog TG HETAO0oMNG
TOV 10V amd TN UNTEPA 6TO veoyvo elvar peydrog. To vynio uko eoptio (HBV DNA) ctov
0po NG UNTEPAG €lvol 0 KOPLOg TPOYVOSTIKOG EIKTNG TNG TEPLYEVVNTIKNG UETAOOONG TOV
HBV [6], [7]. Qot6c0 1| pOAVVoN TOL veoyvoD eivar mhavh akdue Kot 6€ TOAD younid

eninedo. HBV DNA [8]. EmumpocOeta, n Aoipwén oto tpito tpipmvo ¢ KdMONG
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oVvooevETOL ald peydin mbavotnta petddoong tov HBV oto veoyvo av 1o televtaio o€
MiPel avocomnoinomn (80-90%), oe avtifeom pe tov pikpd kivovuvo mov mapatnpeitol 6To
npwro Tpipumvo (10%) [9].

H mepryevvmrtikn petdooon etvatl ouyvil. Xoapaktnpiotikd, OAo to mwodid tov ¢ o Adfovv
avocomoinot, Ba poAvvBoLV av 1 UNTéPa TAGYKEL Ao 0Egia VOGO TN oTIyUn TG YEVVIOTC.
210V TOKETO AaUPAvVOLV YDOPO LKPOUETOYYICES amd T UNTEPA GTO VEOYVO Kot TO TToudi
EPYETOL GE EMAPN LE TO UNTPIKE LOALGULATIKA LYPE (aipo, YEVVNTIKEG EKKPIGELS) Kot TO
apviakd vypo [7]. Tévvnon pe  KOGOPIKY TOUN QOIVETOL VO HEIDOVEL GNUAVTIKG TmV
Kkivduvo petayylioemv amd T unTépa 6To TOoLdl Kot TNV ETOEN TOV UE TO LOAVGUOTIKA VYPA
Ko (€L TPOOTATEVTIKN dpdon oty TepryevvnTikny Aoipwén [7].

21N HETAYEVVNTIKNY LETASOOT TO veOyVO pmopel Bewpntikd va porvvlel pésm tov pnTpikod
Onroopov, kaBog 0 HBV &xer aviyvevtel oto puntpkd ydha HBSAQ Betikov pumtépwv.
Qo1660, cOUPOVA e TPOGEOTN HETA-avalvon tov Zheng Kot GuVEPYUT®OV, 0 UNTPIKOC
Onhacpdg de Bewpeiton Ot ekBEtel To veoyvd oe emumpdobeto kivovvo av GuVOLOGTEL LE

EUPOMOAGHO OKOUO KO Y10 TO TOUSLH UNTEPMV E VYNAT poAvopatikotnta [10].

1.4 H AAAHAEIIAPAXH TOY IOY ME TOYX ANOXOAOITKOYX
MHXANIZMOYZX XTHN KAGETH METAAOXH

H éxBaon g Aolpwéng e€aptdton omd pio duvapikn wsoppomio petad Tov dplce®v TOL
100 kot Tov Eeviotn). H eumdbela twv veoyvav otnv avdmtuln ypoviag AoipmEng petd v
£€kBeom &xel mabo@vcloloyikd amodo0el TNV avdpiun avoctokn amdvinon: Ot peAéTeg TG
£K@paong kal v Aettovpyiog Tov TLRS og mepipepikd povokdttapo evniikov aAld kot

OUQOAIKOV 0ipaTog £0€1E0V OTL VTTAPYOLY UEYOAES OPOPES UETOED TOL GNUOTOG OV
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Eexvd amd toug TLRS peta&d tov veoyvdv Kot evMK®V avadelkviovTog TNV VEOYVIKN
evmabeia otig Aopuméelg [11]. TToAd amd Ta HopLlo. TOLV GLUUETEXOVY GTNV KAUGGIKY Kot
EVOALOKTIKY] 000 TOL GULUTANPOUOTOS CVEVPIGKOVTOL GTO OpPoAkd aipo oto 60% N
MYOTEPO TOV GLYKEVIPMOOEMV TOV OVIICTOWY®OV HOPIOV TOV eVNMK®V, UEPIKEC (QOPES
amotelovv oG 1o 10% g tyung tove. Ot GLYKEVIPMOGELS TOV PLOUGTIKOV TPOTEIVOV
givan emiong pkpéc oto oupoiko aipo [12]. H moocotik) kot mOl0TIK ovemdpKeld, Tov
QOYOKVLTTAPIKOV GLOTNHATOG Bewpeitan pion amd TIg MO CNUAVTIKES OLTIEC TNG VEOYVIKNG
eumdOelog otn Aoipmén. EmmpochHeta to veoyvikd ovdetepdoiia £xovv petmpévn Téor vo
QMOTITTOLV 0ONYADVTOG GE TAPOTETAUEVT] QAEYHOVT] META TN AoipmEn, xobdG To Un
QITOTTAOTIKO VEOYVIKO OVOETEPOPIAN SLOTNPOVV TNV KLTTAPOTOEIKN KOt GAEYLOVAOIN Opdon
toug [13]. H peiopévn dpdon tov kuttdpov guoikov govémv (natural Killer cells), n
avapUN Ko petopévn andvinon tov T kot B Aepgokvttdpov katd v eufpuikr (o1 kot
N OVOTOTEAEGUATIKY) OLVOECN TMOV KLTTOPOKWVOV &lval onUavTikol Topdyovieg mov
00N yoOV otV cVVOETN AVETAPKELL TNG AVOGOLOYIKNG dpAoT|G 6T VEOYVIKT NAkia [12].

Mia evarhoxtik] Osmpeio mov eEnyel 10 adHVOHO VEOYVIKO 0VOGLOKO GUGTNUO EVOVTL TOV
HBV, mpoteivel 6T1 T00 ukd avirydovo SEPYOVTOL HECH TOV TANKOLVTIIONKOD (PUYHOL KOl
TPOKAAOVV KA®MVIKY] KOTAoTPOoPn ToV &Wikav Yy tov HBV- T-kuttdpov. H HBV
npomvupnvikn mpwteivny (HbeAg) dwumepvdvtag tov TAaKOLVTIOKO Qpayrd HE TN HOPON
ovumAdkov avocoopalpivig G-HbeAg, npoopiletar Tpog 1o veoyvikd OO0 kot 0dnyel oty
e€apavion tov HbeAg- HbcAg- T Bondnrtikev kuttdpov [14] kot wpokodel Ty €181k yio.
ta HBeAg/ HBCAQ- avtiyova Th kuttapikn avoyn evéourtpio. Avtd umopei va e€nynost
0. VYNAGL TOGOooTA YpOVIaG AOIHMENS oTa modd mov yevvnOnkav omd Betikéc yio Tov

HBV, ¢épovoeg to HbeAg untépeg ko v amovoio ypoviag Aoiuméng oe moidid mov
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yevwnnkov am6 HBeAg oapvntikég pavec. Avtifeta to veoyva  @aiveton  vo
avtamokpivovion 6to gUPOALO EvavTl TOV 100 NG Nrotitdag B, kdtt mov eEnyeiton amd v

vmopén avoclokng avoyng oe emAeyuéva ukd aviryova pe eéaipeon to HBsAgQ [14], [15],

[16], [17].
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2. 0 POAOX THX 'ENETIKHX ETEPOI'ENEIAX TOY ZENIXTH KAI TOY I0Y
2.1 EIAH TENETIKHX IOAYMOP®IAX

H mo ovyv o¢uowkn mowiAle o1l aAAniovyieg eivart 0 HOVOVOUKAEOTIONKOG
TOAVLOPPIoUOG, OMAaodn M otabepn) aviikoatdotaon pio Paong. AAieg pop@ég sivar
UIKPOJOPLPOPIKEG  aAAOYEG, OTIC Omoiec Mion  UIKPN  TEPOPIOUEVN  aAANAovLYia
emavorapPdaverol pe t€to1o tpdmo dote Eva dropo pumopet va €xet 10 kan 12 avtiypoagpa Tov
emavolappavopevov potifov kot o Ao 9 kot 11 avtiypaga [18], | mowilhovoeg oe
apBud petald tov atdpov aviiypago (CNVS), ta omoio amotelodv Swaypapés kot
dumhactoopovg tunpbdtov DNA amd ekatd péypt pepikd exotoppopro Pacelg. Ot
TpOceatol mPOOdoL GTOV Topén NG Hoplakng ProAoyiog mov a@opovv Kupiwg v
TeYVOLOYia TG aAVGIOMTHG avTidpaong tng moAvpepaong (polymerase chain reaction PCR)

€XOVV EMTPEYEL TNV YPNYOPT] AVIXVELON TETOUMV YEVETIKDV TOIKIADV.

2.2 TENETIKEX [TAPAAAATEX TOY ZENIXTH KAI KAGETH METAAOXH

H Molpwén kot n kaBapon and tov HBV mpénet va avipetoniletor g ochveto yvopioua.
H dwapopetikn emdnpuoroyio Tov 100 6Tovg dtapopovg Bvikovg mAnbvcpovg mov {ovv oTig
0teg yeoypapikés meproxég poll pe v opadomoinon Tov 100 Katd owKoyEveleg eilval
oTolyEia. TOV VITOSEIKVVOLV TN onpacio TG GVUPOANG TV yeveTikdV mapoyoviov [19]. H
tavtoypovn avevpeon opeiog HBSAQ oe didovpa veoyvd Kivé{wv ftav couyvotepn ota
povoluymtikd and to SvyoTtikd didvpo koar oe (gvyn povapwv veoyvov [20].
EminpocBeta, o1 ovyyevelg €€ aipatog eppaviCovror va eivon meplocdTepo EMPPENEiS va
avartvéovv HBV Lolpmén cvykpitikd pe ovyyeveic €€ ayyioteiog ka1 gopeio tov HBSAQ

UELDVETOL KOTE GEPA OO TOV TPADTO, GTO OEVTEPO Kot 6TOV Tpito Pabuod cuyyevi], avti va
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glvol opota 0mwg o avapevotav yo pion KMVIKY oviotnto pe kKupiwg meptPaiioviiko
kabopiopd [21]. Mia avagopd. Tavtdypovne epeavions povoluyotikdv dovpwy pe HBV
AOTHL®EN GLVOSELOUEVT] OO NTATOKVTTOPIKO KOPKIVOLN DTOSEIKVIEL emiong pio mwapdpoto
YEVETIKN eMidpacn otnv eEEMEN T vooou [22].

Méypt Tpa 1 TO KON TOKTIKN TOV YPNOIHOTolEiTOn 6T Aoipwén amd tov HBV eivou n
GLOYETION LE VTOYNPLOVS YEVETIKOVG TOTOVG (mivakag ). Avaueca oTig GTPATNYIKES TOV
YPNOCLOTOLOVVTOL Y10 TNV OVOYVOPLOT] YEVETIKMOV OEIKTMOV TOV EUTAEKOVTOL GTO POVOTUTO
g oaocBévelng elvar 1 pébBodoc avalnmong vmoyneiov yovidiov kot avalnnong
oLoYETIONG 6€ Lo To Yovidimpa (genome wide association studies) [23].

Eyyeviig avooia

H avopoémra g eniktng avosiog mpodiaypdeel TV LTAOEID TOV VEOYVOV KOl TOV
Bpepmdv ot xpdvia HBV roipmén [24] kot kabiotd kaboptotikd 1o poOAO TG €yyevolg
avociog Yo Tov Tpdo €heyyo tov 10V. Ta avosoroyikd povomdrtio Tov TV omaptilovv
Kol evoéyetal va givol amodvvapmpéva, mpodtadétoviag oe evmdbelo eivon ekelva mov
EUMAEKOVTAL GTO aPYIKA 0TAO TG AOTH®ENG, TNG avippwong ard v o&ela edon 1 ot
petapaon oe xpovia Aoipmsén. Amd v AAAN TAELPE, Ol UNYOVIGHOL TNG EYYEVOLS OVOGTOG
evOEYETOL VO, GLVTEAOVV o1 pokpompdbecun avooloky] avoyn otov HBV, n omoia eivon
YOPOKTNPIOTIKT Yo TN AOIH®EN otV VEOYVIKN Kol Bpepikn nAkia.

[Ma ) depedhivnon avtdv TV pOA®Y TNG £YYEVOLG OVOGING, OTO EMIKEVIPO UEAETMOV TOV
mopeABOVTOg PpéOnkay ot YeEVETIKEG TOKIMEG GE HOPLOL OVOYVOPIONG TOL 10V, OTMG M
ovvoeduevn ot pavvoln Aextivn (mannose binding lectin MBL). H MBL &ivat o kvplog
TOPAYOVTAG TOV HOVOTOTION TNG AEKTIVIG Yo TNV EVEPYOTOINGT] TOL GULUTANPOUOTOG,

KaOMG cLVOEETAL LLE TNV EVOLAUEST EMUPAVELOKT] TPOTEIVT) TOV UKOD POKEALOV, EVIGYDOVTOG
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™ oeayokvttdpmon [25] kot TPOTOTOIOVIOE TNV EKPPOOT TOV KLTTAPOKIVAOV OTO.
povokovttapo [26].

To yovidio tng MBL (mbl2) (ewcova 1) evtoniletar oo ypopdcoua 10 (10q 11.2-921) kot
amoteAeiton amd téooepa €£0VioL TOL JOKOTTOVTOL OO TPiot VIpOVIO. AVAUESH OTIG
OlAPOPEC VOUKAEOTIOIKEG OVTIKATOOTAGEL TOVL YOVISIOV, €KEIVEG OE KWOIKOTOOVGESG
nepLoy€g (kmokdvio 52, 54, 57 tov e€oviov 1 kat kwdwovio 3130 tov eEoviov 4) Kot oTOV
vrokivnt (Béoeg -550, -221, +4) éxovv v peyaAbTepn €MIOPOCT GTNV EKEPACT| TNG

MBL.

" Exon1 Exon2 Exon 3 Exon 4
256 643 117 1200 69 800 3100

DNA 5 —(+—0F — 3

¥ e . O = [ signat peptide
g - o = [] cysteine rich region
mANA 5 —(CRNSSSSSN—1—3  ga.
2 ~oa. 5 ollagenous domain
2542 S s, = Bl Neck region (c-hetix)
[ carbonydrate recognition domain

32 kDa g N et
polypeptide N —N\I\C\/\NW\/\/\-‘__ >

Ewova II. Aopn tov avBpomeiov yovidiov g MBL pe tig avtictoleg meployés tov

MRNA kot thg Tpwteivig [27]

Ot peréteg tov molvpopoicpudv g MBL om Aolpwén andé HBV oe evilikeg
avadekvvoovy 0Tt ot yovotumotl g MBL mov cuvdéovtar pe younhd eminedo AEITOLPYIKNG

TPOTEIVNG Kol TOOVE OVETAPKELD TNG 0000 TNG AEKTIVIG TOV GUUTANPOUOTOC, GYeTILOVTL
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pe dvopevy mPOyvmorn, OnNAadN UKN Emkpdtnon kot wpdodo 1Tng vOGov, VA T
aAANAOpopea ov ek@palovy vynAd erineda MBL cvvdéovton e ukr amopoin [28]. Ewc
TOPO, OEV VTLAPYOLV OEOOUEVA TO, OTTOT0L VOL GLVOEOLV TNV avendpkela MBL pe v evmdbeia
ot Aolpwén and HBV ota npadta xpovia g {ong, av Kat gival yvmwotdg o pOAOG TG 6TV
eumabeia otic Aowméelg g Ppepiknc ko g moudikng nikiog [29], [30], [31], [32].
Evdiagpépov mapovotalel mpdopatn peAétn towv mowkiMmav e MBL ot petdadoon tov 100
g ratitdag C (HCV), oty omoia avagépetot ion katavour Tov aAANAOUOPPOV peTaé&d
OV oV €xovv LoAvVOel kdBeTa Kot veoyvav mov dev £xovv poAvvOel mapd v €kBeom
Tovg otov 160 [33].

Kvttapwn avocia

H evepyomoinon tov apywav T kuttdpov npodmobétel v avayvdpion TV GUUTAOK®OV
ukov mentwdiov- HLA péoo tov TCR vrodoyéwv tovg. To peilov ocdotmua
otocvpPotomrag (MHC) eival o k0plog pesorafnTig TG AVITIYOVOTTOPOVGINoTS, I TTLO
TOAVHOPPIKT TEPLOYT] TOV OVOPAOTIVOL YOVIOLOHOTOS KOl QoiveTol vo &ivol 100vikn
VITOYN L0 TTEPLOYN Y10 LEAETEG cvoyétiong e ) voco [34]. AvEavouevo dedouévo mov
amoppEoLy Oomd UEAETEG OUPOPETIKAOV TANOLCUDV, LTOJEKVOOLY OTL To. OvOpOTIVAL
Aevkokvttapikd avtiyove (human leukocyte antigen (HLA) class I- restricted T cytotoxic
cells and HLA class Il- restricted T helper cells) éxovv dpactikd poro otny maboyéveon tng
Moipwéng amd HBV [35]. Yrdpyovv didpopec cvoyetioelc twv aknlopudppwv HLA pe v
kdBoapon M v emkpdnon tov HBV otovg eviiikes. Ta evpniuota sivor cuyvda
QVTIKPOLOUEVO, AOY® TNG ETEPOYEVELNG TV TANBvoudy, Tov TAnBvouakoy bias M g
pefodov ¢ perAéng (VymAng M YOUNANG €VKPIVEWNS), MOTOGO OPKETEG GULOYETIGELS

avorapdyovral. Ta wadid amd tnv Gambia mov £xovv poAvvoei and tov HBV Bpébnkav va
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€yovv peyoAvtepn mbovotnta vo amoBdAlovv Tov 10 avtdépate. OTOV  QEPOVV  TO
alinAopopeo DRBI1*13. H mapomdve cvoyétion smPeformdnke yioo to DRB1*1302
AAANAOLOPPO Yo TOV EVAALKO TTANOvoud ¢ pnekétng [36]. To molvpopeikd aAANAOpoppa
Bewpodvtorl yevikd 6Tl d10popomolovy Tig 1010tnTeg Tv HLA popiov ko odnyovv v T
KUTTOPIKY omavtnon évavtt cvykekpipévov HBV avtiyoveov [37]. Ewdwd to HLA-DR13
aAANAOpOpEO €xel ovvoebel pe évtovn amavinon tov T Pondntikov kvttdpov (CD4A+
Tcells) évavtt Tov TPNVIKOD avTydvoL Tov 100 [38]. Ot peréteg mov apopovv v Kabetn
petdooon tov HBV éxyouv odeiler peyordtepn ovyvomro towv HLA-DR*03 wor HLA-
DRB1*07 aAAAopdpemv oT1g £YKLES YUVOIKES, TOV HETOSIOOVLY TOV 10 GTOVS ATOYOVOUG
TOVG KOl 6€ VEOYVA pe evoopntpla Aoipwén avtictorya [39], [40].

Kvttapoxives ko ynpeokiveg

"Evag amd toug apykods pnyovicovs dpovvog tov EEVIOTN Eval 1 Tapay®yn VIEPPEPOVOV
(IFNS) tomov I pe avtukny kot avocotpomomowmtiky opdorn. Ot IFNa/p emdlextikd
kaBapilovv ta avopipo tkd voukAeoKoyidlw amd To KVTTOPOTAAGUN TOV KUTTAP®OV, GTO
ool avtypdeetar o HBV petafdirovtag 10 Kuttapomiacuatikd mpoyevoulkdé HBV
RNA (pgRNA) [41]. Eve 1dn givar yvootd 6t 0 HBV éxet v 1810100 vo avaotéldet in
vitro v mapoyoyn IFN kot va epumodilel Ty evepyonoinom g IFNa [42], pia mpdopatn
peAETN €0€1&e pe GAPM®OT TOL YOVISIOUOTOG OTL 1 OpadoToinon TV vrodoyémv Tomov 11
TOV KUTTOAPOKIVAV, GUUTEPIAAUPOVOUEVOV TOV VTOO0YEMV TOV VIEPPEPOVAOV TOHTOL |
(IFNARL, IFNAR2) givon meployn pe kopiopyo poAo yio v emikpdrnon tov HBV [43],
[44]. H pelétn tov molvpopeicpumv tov vrodoyéo IFNARI1 oe evilikeg Kivelikng
KOTOYy®YNG, ot omoiol elyav poAvvOel pe kdbetn petdooon, £de&e O6TL N avanTLEN YPOHVING

Loipméng ovoyetiletan pe to €£6vio 3 ko Tov vrokvnth tov vrodoysa IFNARL [45], [46].
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v avtoneploptlopuevn Aoluwén 1 ukn ovtypaen cvvodevetal omd pio o&gior pdon pe
napayoyn IFN-y kot tov mopdyovta vékpwong tov dykov (tumour necrosis factor alpha-
TNF-0), oaxolovBoduevn omd evepyomoinon g kvttapikng ovooiog. Ta CTLS
amehevfepdvVoLY EMIPOGOET TOCOTNTA AVTAOV TOV TPOPAEYLOVOOIDOV KLTTAPOKIVAOV Kol
Bepamebovy vopic To HoAVoUEVO NTOTOKVTTOPW, YWPIS va To okotmdvouy [47]. Ot IFNY kot
o TNF-a kaBapilovv anoterecuatikd o HBV vovkieokayidta, Ta avTrypagikd eVOIAUESO
TOPAYOYQ, TO UETAYPOPIKA TANICLOL TOV 100 KOl TO EMICMUOTIKO KAEGTO KLKAKO (CCC)
DNA [48].

Ot Pravica kot cvvepydreg £dei&av 0Tt pia ToKiAOL HNKOVEG SIVOVKAEOTIOKT ETOVAANYT
(CA) oto yovidwo v avOpomvng IFN-y drapopomotei v ékepaocn g IFN-y in vitro kot
Ot M povovovkieotidikn ovtikotdotacn T oe A (+874A/T) cuvdedepévn pe ) (CA)1
emavolappavopevn meployr, exnpealetl v e&aymyn Tov TPoidvTog TG tepeepovng [49],
[50]. Ot evilikeg pe 1o yovotumo 12-IFN-y CA ftav mo mbovd vo avartvéovy avooio
otov HBV, evd ekeivol mov €pepav €va amd To dVO avTiypa@o TOL UETOAANYUEVOL
aAlndopopeov +874A ntov mo gvmabeic ot Aoipwén amd tov HBV ocvuykpitikd pe to
dropa eréyyov [51]. Ztnv kdbetn Aoiuwén mapd T xopnynon avocorpopvAaéng, To dvooa
dropo MTov mo mwOavO va elvar QOpElg TG HKPOSOPLPOPIKNG ETAVOALUPOVOUEVIG
nepoyng CA, evd ta dtopa mov giyav poAvvOel pe tov 10 NTav TO GLYVA POPELS Tov
yovotumov + 874AA g tepeepovng [52].

O TNF-a eivar emiong évag Opaotikdg mapdyoviog ukng kabapong, kabog pmopet vo
Ollomd o KA COUATIOW, TO UETAYPAPIKO TAMICIO KOU TO EMCOUATIKO KAEWGTO e
opotomolkovg deopovg kukAikd DNA [53], [54]. Tlapdyetor amd molvdapiBuovg tHmovg

KUTTAP®V OTI®G TA LAKPOPAYO., TO LOVOKVTTOPM, TO OEVOPITIKE, To emOnAtakd KotTapa. To
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yovidlo tov TNF evtomiletonl 610 Ypopdcmpa 6p21.3, HEGa TNV TOAVLOPPIKT TEPLOYY| TOL
peilovog GLOTHATOS 16TOGVUPATOTNTOC Kol BPICKETOL GE «OVIGOPPOTIO. GUVOECTCH LE TOL

HLA yovidia (Ewova III).

Class Il Class 111 Class |

bpP DQ DR C4B C4A BI Cc2 HSP TNF B C A

+488
-851.-857.

Ewova III. XZxwypdonon tov TNF péoo omv meproyn tov peilovog cvotripatog

totocvuforotnrog [55]

Ot moAvpopeopoi G/A otig Béoeig -308 kat -238 tov vokvn T ToL Yovidiov Tov TNF-a
€xel amoderyBel 0TL enmpedlovv v Ekppaoctn Tov Tapdyovta. H popeia tov aAiniopdpemv
TNF-0 -308G ka1 -238G ovoyetiotnke pe peyoAdtepo Kivovvo avdamtuéng ypoviag
Loipméng N dvopevi Tpodyvmon g xpoviag Aoipméng otovg evidikeg [56], [57], [58]. e
Bpéon HBV  Oetkddvv  untépov, n  perétn  ovvnov  TOALUHOPPIKOV  YOVIOI®mV
ocoumeprapupavopévov tov yovidiov TNF-a, IFN-y, IL-4 xou IL-10 amokdAvye 611 1O
aAnAopopeo TNF-o -238A pmopel va empépel evmdbela oty evéountplo Aoinwén, evo

10 aAAnAopopeo 1L-10 -1082G pmopet va €yl TPOGTATELTIKO POAO, VTOSEIKVVOOVTOS OTL
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umopel va yivetal pio stapopetikn pviouion tov yovidiov tov TNF-a ota Bpéen kot otovg
evnhikeg [59], [60].

Or ymueokiveg Opovv ®G YNUEOTPOCEAKVOTIKA pople Yy to T wOTTOPO TOV
emotpatevovtol oto Nrap. H RANTES sivon popo pe vynin cvyyévela yio tov vmodoyéa
™m¢ ymuetokiving CC (CCR5). H perétn tov mowtov tov vrokivnty RANTES-CCR5 og
evnhkeg Kopedatikng katoymoyng pe HBV Aoipwén €oei&e o1t 10 aAinidpopeo CCRS -
59029G av&aver v mbavomra amofoAnc tov HBV [61]. H ocvoyétion Ba pmopodoe
emiong vo gtvat onpavtiky 6t HETAd0ooT and T UNTEP 610 Todi, KabdS To peyahdTepo
pépog tov Kopedtikov mAnbuvcpod €xet polvvOei oty mpoun moudikn nikia [45]. O
CCRS o@aivetar vo gtvor emiong onpovtikog oe QAAEG TEPLYEVVITIKEG AOIUDEELS, OTTMOC M
Aotpwén amd tov 16 g avocsoavendpkelag (HIV), oty onola ot petarrayég tov yovidiov
CCR5 «atopydvrog 1t poplokn €kepacn tov CCRS, &vdg ocvvumodoyéa ToVv
pakpo@ayotpomikadv otedey®v R5-HIV tov 100, npoceéper mpostacia évavit tov HIV
[62].

PuOpistikoi mapdyovres TG 0VOGLOKIG GTOKPLONG

H evepyog popoeny ¢ Prropivne D (1,25 dihydroxyvitamin D3) evepyomotei to
povokvtrapo kot to. Th2 kOttapa, ovaotédlet ta Thl xottopa ko pvBuiler Tic
WTEPPEPOVEG, KLTTOPOKIVEG Kot ¥NUEOKIvVEG. Me TNV KATOGTOAN TNG OVTIYOVIKNG EKOPOONG
Kol evepyomoinong tov opoactikav T wkuvttdpwv, n Prrapivn D emnpedler v ukn
napovoiacn. Ot dpdoeig g avtég dapecorafovvtar amd tov vrodoyéa g VDR [63],
[64]. Xoaunid emimeda uko®v aviydvev, To  omoia  ek@epalovioar  amd  TO
OVTLYOVOTIOPOVGLOCTIKG KOTTOPO, EIVOL OVETOPKT] VO EVEPYOTOIGOVV T KLTTAPOTOEIKE T

KOTTOPa, TO 0Toio, TPoKoAoOV nmatikny PAAPT ywpig va emipépovv wikh kabapon [24]. To
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yovidlo tov VDR Bpioketon 610 ypopocopa 12913.1 kot eaivetal vo mepiéyel mave omd
200 ToALUOPPIoUOVE, TEGOEPLS amd TOVG 0moiovg gival ot o cvyvoi: Fokl, Bsml, Apal kot

Tagl (ewoéva 1V).

100 kb

| 5 PROMOTOR | | copinG Exons | | 3 REGULATORY

1

ead

o |

:‘:\

Cdx2

G/A | UTR polymovphisms
RFLP: Bsml TruSi EcoRV Apal Taql*
bp: AIG GIA G/A GIT TiIC

Ewova IV. Aoun e€oviov kot wtpoviov 6to yovidlo tov vrodoyea tng Prrapiving D kot

Béon TV YVOOTOV TOAVUOPPIGUGY TOV [64]

O1 molvpopeiopoi tov vrodoyéa g Preapivng D, Taql kou Fokl gaiveton va exnpedlovv
™mv ékPacn ¢ Aoipwéng kot v otkoyevry cuvabpoton. O anidtvrog T-C (Taql-Fokl)
NTOV O CLYVOG GE OKOYEVELEG e YpdVia AoIUmEN o€ GUYKPIOT WE VYIELG OIKOYEVELEG
eléyyov og pia perétn amd v Kiva. H cvoyétion avt eaivetal va etvar ave&aptn ond
CLVETOPDOVTEG TOPAYOVIEG oVyYLoNG OTmwg t0 VAo [65], [66]. Avo akdpo peréteg oe
eviAkeg ovoyetiCouv T1g mowkidieg tov yovidiov tov VDR, Apal A/a 6to wvipdvio 8 kot
Taql T/t 6to €&£6vio 9 pe v ékPoomn g nratitdog B [67], [68].

Ta dppeva dtopa €xovv mepinov dumAdoio ThavOTHTO VO avarToEouy ¥pdvia Aoipwén ard

Ta OAea:  paptopia yio ) cvoyEtion Tov eOAOL pe v €KPaocmn g Aolpméng amd tov
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HBV mopéyetan amd peréteg oe (oa [69]. H avayvdpion 1ov yovotvmov 29T/T tov
vrodoyéa 1 tov ototpoyovav (ESR1) og éva gvpd detypa Kivélmv evniikov odnynce otnv
vdbeon 61t 10 EMAepo otnv avooia évavtt tov HBV umopel va ogeileton otnv
QTTOVTTIKOTNTO TOV OVOGLOKOD GLGTNUOTOC OTIS OPUOVEC TOL GUAOL. Ze pio TpoomdOeia
vo peletnBel m avicoppomion petdooong, to yovidlo ESR1 avalvOnke ce mupmvikég
owkoyéveleg. H ovoyétion avamopdydnke otav OAeg ol olKoyéveleg cvumepiinedncav,
®OTOGO UETA TO SY®PIoUO TV OKoyeVEW®V o€ avTéc e HBSAQ Betikés kot apvntikég
UNTEPES, TA AMOTEAECLATO NTAV KOL GTIG OVO0 OUAOES UM OTATIGTIKA SNUOVTIKA. Avtd TO
apvNTIKO €VPNUE GE OWKOYEVElEG He kaBetn petdooon Ba pmopovoe va amodobel oto
HEWOUEVO OElyo. OVTOV TOV OIKOYEVEIDV HETA TN JoTpOUdTOon 1N Oa pmopodoe
EVOEYOUEVMC VO LTTOOEIKVUEL HELOUEVT xpnootnTo. Tov 29T aAAnAopdpeov ¢ deiktn
evmafetlog otn petddoon amnd ™ pava oto woudi [70].

T'ovidro mov EPTAEKOVTOL 6TV TPOCTAUGLA TG GVOGOTOINONG

O gppolocpog eivar pio amAoTOmUEVT] HOPPT OVOCIOKTG OTOKPIONG OTN AOIHMEN Kol M
peAén tov Ba pmopovoe va cuuPdriel otnv katavonon g avocsonafoyévelag g HBV
Moipwénc. Ot Hohler kot cvvepydteg peiémmooav mpoomtikd 202 povoluyotikd Kot
oluyowtikd Cevyn didvpwv, mov elyav epfoilactel pe 1o avacvvovacsuévo HBsAg sppoio
Kol potewvay O0tL to 60% NG PoVOTLTIKNG SUOPPWONG Hmopel vo amodobel otnv
KAnpovopkotnta kot 1o 40% o mepiPorrovtikny enidpaon [71]. Ot cuvdvacuoi twv
VIOYNPLOV YOVIOI®V amodeiytnKe OTL 0dNyovV G€ EALEYN amdvinong, kabvotepnuévn i
évtovn ambvtnon omv avocomnoinon [72]. Zta Ppéen to €0pO¢ TOV EUTAEKOUEVOV
YEVETIK®OV TOPOYOVIMV EIVOL LEYOADTEPO GLYKPITIKA LLE T ATOUO LEYAAVTEPNG NAIKIOG TTOV

glval avoooroyikd wpiuotepoa. H youikr ko n Kuttapikn andvinon erxnpealoviol omod
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Oeikteg péoa ko €€ amd v mepoyn HLA. Meléteg mov mpocdidovv cuvykiivovra
amoteAéopato  ywo tovg ogiktec tov HLA, ovoyetiCovv tovg @oavotdmovg mov
avtoamokpivovionl otov guporocud pe touvg oeikteg DRB1*01, DRB1*0301, DRB1*11,
kauDRB1*15 [73], [74]. H kabopioTikn oyéon G omavinong 6tov eUPoAacid Kot TV
HLA tomov II deiktov €xel amodobei oto ovotatikd DR tov popiov HLA-DR, to omoio
Qoivetal vo. ouvdéet éva peilov avocokabopiotikd mentido tov HBSAQ [74]. To otoyyeio
tov ocvumAnpopatog C4AQ0, mov evromiletar otnv mepoyn tov HLA tomov III, €yet
mpotabel wg Kaiplo oToryelo g avemapkovg amdvinong oto guPorto évavtt tov HBV,
VROYPOUUILOVTAG TN ONUAGI0 TOV GUUTANPAOUATOS YOl TO YVUIKO GKEAOG TNG OVOGLOKNG
andkpiong [73]. Tyetkd pe ta un- HLA yovidw, 1 MAPKS, pia kwvéon g TLR 0dov, 1
IFN-y ka1 o1 mapailayég tov vmodoyéa g IL-10 (IL-10RA), éxovv poAo oTnV €moyOpevn
and tov guPolacpd avocia yioti exnpealovv ta enineda tov anti-HBs [75]. Emumpocbeta,
HeAETEG TTAVD GTOV EUPOMACUO GE €PNPOVG £XOVLV GLOYETICEL GE OMNUAVTIKO Pabud v
QMOTEAECUATIKY amdvTnon pe Tig yevetikég mowkihieg tov Th2 (IL4) kaw Thl (IL12B)
KUTTAPOKIVAOV avtictotyo (84).

XPNowoTNTo TOV YEVETIKAV OEIKTAV GTNV KAIVIKNY TPpain

Ot peréteg mov cLVOEOLV TAL YOVIOLOL TOV EEVIGTI HE TNV OVOGLOKT OTAVINGT] TOPEXOLY TN
dvvotdtTa KoAAitepng Katavonong g maboyévelng tov HBV ota apyikd otdoo g
Conc. Ot yevetikol dgikteg umopel va S1ELKOAVVOLV TNV EKTIUNGN TNG HOKPOTPOBEGUNG
TPOHYVOONG KOl TNV OvVOyvOPIoN TOV OTOU®OV TOV EVEXOLV UEYOAVTEPO Kivouvo va
avartoéovv ypoévia Aoluwén pe emmAokéc. Ot YeveTikég UEAETEG CULVEIGPEPOVY GTNV
avamTuEn oTPATNYIKOV TPOANYNG TS TP®TOTAB0Hg AoiHmENG. O TPOGPATO OVATTUYUEVOG

topuéag ‘vaccinomics’ vmooyetor v ovamntvén atopkov sufoliov Pacildpeva oty

29



ATOUIKY) amdvtnon otov epufoitacud. Idwaitepa yia tov 16 ™¢ nratitdag B, éva kaivotouo

euPoMo, anotelobuevo and mentdikd ‘coctail’ emitémwv kot fondnTikdV KLTTOPOKIVOV

onmwc o GCSF, icmg vrepviknoet T un amovintikoémta oto epPpoio [76]. Me dedouévo ot

ta. Obéopa Bepamevtikd pétpa Evavtt tov HBV elvar mepropiopéva, n Katavonon g

YEVETIKNG €VTAOeG pmopel vo oONYNoEL G VEEG CUUTANPOUOTIKEG Oepameieg kol va

Bondnoet v mpdodo mpog 10 6TOYO TNG 1aomg Kot Oyl Lovo ¢ Bepameiog TS NTATITIONS

B.

IMivaxag |. Xvoyétion un HLA aAiniopdpoeov pe v evmdbeia oty HBV loipwén

Eyyevig avooia
= Mannose binding lectin: Ot SNPs oto yovidio mbl2 (mepoyéc tov vmokwvnty Kot
K®O1K0TO10006C) cvoyeTioTnkay e gumddeia oty nratitida B kot ) cofapdmmta g

nrotikng PAaPnG oe evihikeg [28].

Ivreppepoveg

= O IFNAR1 19158 CG SNP og «avicoppomio. cOvdeongy ue tovg -668 / -17
TOAVHOPPIGHOVG mnpedlel TNV KAk ékPacn g Aoipwéng and HBV oe evijhikeg [46].

= To emavoinmtikd odnAdpopeo 12IFN-y CA kou to +874T eival o cuyvd oty opdada
NG OmodPAUOVGOG AOTHMENG Kal 68 EVAAIKES Y pOVIOVG popeic avtiotorya [51], [65].

= O yovotumog IFN-y+874AA cuvdébnke pe evdopntpio AoipwEn, 10 emavaiapfovouevo
ariniopopeo IFN-y CA eivar Aydtepo cuyvd ce dtoua mov éxovv polvviel pe kdetn

petadoon [52], [77].
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Kvtrapokiveg kon ynuerokiveg

= To aAniopopepo TNF-a -238G 1tng meployng TOL VLROKIVNTH GLOYETIOCTNKE UE UKN
napopovi] [56]; To aliniopopeo -308 G ftav mo cuyvo 6€ EVAMKES TOL £X0VV HOALVOET
Kot oe ypoviovg eopeig tov 100 [57], [58]; To oAinidpopeo -238A cuvdébnke e
evoopnTpa Aoipmén og Ppéen mov yevwnonkav and HBV Betikéc untépeg [59].

= To oAnAdpopeo 1L-10 -1082G Bpébnke mpoototevtiKd oe Ppéon mov yevvnnkav amd
HBV 0Oetikég untépeg [60].

= To aAAnAOpOpEO TOL VLTOKWNTY 6T0 Yovidto Tov vrodoyéa g RANTES 59029G
ovvoidnke pe ukn amoPoln oe eviikeg [61].

= Ot IFN-y, MAPK8 kot ILI0RA cuvdébnkav pe avénon tov titAov tov anti-HBs oe

guporaocuéva Bpiéen; To CD163 cuvdidnke pe anti-HBc opopetatponn [75].

AV0GOTPOTOTONTIKOL TAPAYOVTES

= Yrodoytag g Prrapiving D: Ot yovorurmor Tagl T xar Fokl F, kot o amiotomog T-C ftav
EMKPATEGTEPOG GE YPOVIOVE TACYOVTES KOl TEPITTMGEIS OIKOYEVEIDYV GE GUYKPIOT| LLE VYN
mAnbvopde eréyyov [65], [66].

= Owtpoyova: O 29T/T molvpopeiopuds twv ESR1 cuvdédnke pe ) petafoon otn ypovia

eopeia oTnV eviidiko {mn [70].

A, adenine; C, cytosine; CCND2, cyclin D type 2; ESR, estrogen receptor; G, guanine; HB,
hepatitis B; HBV hepatitis B virus; HbcAg, HBV core antigen; anti-HBs, hepatitis surface
antibodies; IFN-y, interferon gamma; IFNAR, interferon alpha receptor; IL, interleukin;MAPKS8
mitogen- activated protein kinase 8; T, thymine; SNP; single nucleotide polymorphism, TNF-a,

tumor necrosis factor alpha
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B. EIAIKO MEPOX
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IFENETIKEX IIOIKIAIEEX TIOY XXETIZONTAI ME THN EYIIAGEIA XTH
METAAOZXZH TOY HBV AIIO TH MHTEPA XTO ITAIAI

1. XKOIIOX THX MEAETHX

YKomdg TG HEAETNG NTAV 1 AviYVELGOT GLGYETIONG UETAED TNG YEVETIKNG ETEPOYEVELNG KOl
™m¢ ékPaong e HBV Aolpuméng oto modid amd T cLYKPION TOV GLYVOTHTOV TOV
TOKIM®V Tov Yyovidiov mbl2, (novoonuetakéc petolhaoyéc oto e£6vio 1 -kmdkovio 54 kot
57 ko 6N B€0m -221 10V VIOKIYNTY]), TOL TOAVHOPPIGLOV 6T BEom -308 Tov Yovidiov Tov
TNF-a kot Tov TotkiMdv Tov yovidiov tov VDR (Apal A/a oto wipdvio 8 kar Tagl T/t oto
eEOvio 9) og maudld mov giyav yevvnOet and HBV Beticéc untépec.

EmdéyOniav ot cvykekpipuéves petodrayés mote vo pelemnBel to ok€AOG ™G €yyevoug
avociog, TOV KUTTUPOKIVAOV 1 PLOUIGTIKOV TAPAyOVI®V TOV (VOGOTOUTIKOV GUGTHLLOTOG
o€ oyéon pe TNV evmdbela TV TdIdV, LE OEOOUEVO OTL TO GKEAOG TNG KLTTUPIKNG 0VOGiog
VTOAEIMETOL GTOVG TPMTOLG UNveS ™G (mNg, ™ ypovikn omAadn mepiodo otnv omoia
edpatwvvetor n xpoévie HBV dolpwén. Ov moapdyovieg mov emA&yOnkav avikoav o€
OLOLPOPETIKA OVOGOAOYIKE povomaTia P Hkpr] mbovotnta aAAnAenidopacng HETOED TOVG,
MOTE OO EVOEYOUEVT] GLOYETION TPOEKVTITE VOL NTAV OVEEAPTNTY OO TIC VITOAOUTEC.

Ot molvpopoeiopol eiyov peretndel oto mapeldov oe AAleg TaONGELS, G EVIIAIKOLG KOt
nmodtatpikovg TAnBvopovg oto Iavemotmiuo e Kpntmg kot ta aAAnidpopoa giyov

aviyvevtel og cvykpiolpeg cuyvotnteg [78], [79], [80].
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2. YAIKO KAI MEGOAOI

2.1 AXOENEIX

H perém Mrav avadpoutkn kot cvumeptédafe 102 moudid ko epnfovg (53 aydpia kor 9
Kopitow) nikiag 0.5 pe 18.5 (uéon niwkia 9.17) €, ta omoia elyav yevvnOel and HBV
DeTucéC UNTEPEC KOl AVNKOAY GE VOLLOOIKES OIKOYEVELEG IE PTMOYN YEVIKA GUUUOPP®OT| GTO
ebvikd ovompa epfoiiacuov, 1o omoio cuvictd €ikn Yoo Tov HBV avococeaipivn kot
mnpn euportacud yu tov HBV ya 6ha ta moandd HBV Betikdv yovawomv. H cuiloyn
TV atopev Eywve and 1o 2006 £mg to 2008 kot to wondd elyov yevvnOet amd 1o 1989 émg
10 2006. H cvyvi aAhoyn Katokiog Tov VOLOIIKOV OIKOYEVEIDV GUYVEH ATOTEAECE QPAYLLO
YO OMOTEAEGUOTIKY] TOPAKOAOVONGOT otV KOMOT Kot TNV £€YKoupn OVOGOTOiNcn TV
TV NG UEAETNG, TOAAA €K TV omoiwv elyav yevvnlel mpv v gpappoyr £Bvucod
ovotpotog epfortacpon [81].

Ta wodwd eAéyynkav oporoykd yo tov HBV ot dca Bpébnkav Betikd yioo to HBSAQ
elEyyOnkav apyodtepa yio evoeyopevn HBSAQ opopetatponn. Kavéva moudi dev eixe dAAn
6LVV0d0 VOGO oL B PUTOPOVCE VO EMNPEACEL TNV MAOTIKN 1 TNV OVOGOAOYIKN] TOL
Aertovpyia ko Kavéva amd to HBSAQ moudwd dev eiyav Aapet avrukn Oepaneio. H peiétn
eykpinke amd v emTpOom) OEOVTOAOYIOG TNG 1ATPIKT] GYOANG TOVL TOVEMIGTNUIOL NG
Kpnmg kot mpaypatoromOnke votepa amd evipepn oLYKATAOES TOV YOVEWV KOl TOV

UEYAAVTEP®OV NAMKLOKE TOOLDV.
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2.2 OPIXMOI

H ypovia Lolpwén avayvopiotnke pe v mapovcio tov HBSAQ yio didotnpo peyoardtepo
TV 6 uNVaV otov 0pd kot 1 kabapon g Aoluwéng amd v eEapavion tov HBSAQ kot v
avantoén anti-Hbs ovticopdtov. Toa dropo pe pepovouévn @opeio anti-HBC dev
ocuumeEPMEONKaY TN HEAETN, KaBDG Ta. 0pOAOYIKA TOVG amoTeAécpato Bo uropodsay va
vrodetkvoouvv xpovio HBV doipmén aAld kot maAid Aoiuwén pe yevdmg Oetikd anti-HBs
[82]. Ot untépeg opiotroav Oetikéc yio Tov 10 pe PAon Ta OPOLOYIKA TOVG AMOTEAEGLLOTOL
Kot Oyt T0 ukd Tovg eoptio. Me Pdom Ta TPoAVAPEPOLEVE KPITAPLXL, 1) OLADN TMV XPOVIDV
ooV amoterovvtav amd 33 HBSAQ Oetikd modd, 14 dppeva kot 19 Oniea, nlkiag 3.0
pe 18.5 etdv (péon miwia 11.4 £étm). H opdoa tov mouddv pe mold Aoipwén
nepredapPave 36 moudd, 17 dppeva ko 19 Oniea, nhuciog 0.5 pe 18 etdv (néon nAwcio 9.47
£t1) Kot M opdda TV TSV Ywpig otoryeior Aoipwéng amotedovvtov and 33 maudid, 22

appeva kar 11 OfAea, nikiag 1.0 pe 14 etdv (néon nlaxia 6.58 £tn).

2.3 ATTIOMONQZXH DNA

[No ™ pedétn tov molvuopeioucdv mbl2, TNF-alpha, VDR Apal kot Taqgl éywe
aropovoon yevopukov DNA and olkd aipa. H amopudveoon tov yevETIKOD LDAIKOL T®V
noadov Eywve pe eumopwkd ki, Wizard Genomic DNA Purification Kit (Promega
Corporation), oougpwva pe tig 0dnyieg tov katackevaot. H dadwkacio Pociotnke ot
OlAoTOoT TOV TLPNVO TOV AEVKOKVTTAP®MV Kol TOV KLTTOPIKOV HEUPPAVAOV KOl GTNV
anehevBépwon tov DNA og dtohvt popen, HETA TO Soy®PIGUO TOL OO TPWOTEIVEG Kol

Ao poxpopdpia. H amopdvoon tooDNA €yve ota €€ng otdoo:
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e 400 pl ohkod aipotog, To omoio peTaPEPONKE 0md TO PLOAISI0 TNG YEVIKN OipoTog
(EDTA tube) oc eppendorf oyxov 1.5 ml éywve mpooOnkn 1200 ul Cell lysis Solution
KoL TO StdAvpa avadeLTNKE pe 1o ¥épt Yo 10 devteporenta.

To dwlvpo entmwdotnke o€ Bepuoxpacio dopatiov yia ypovikd ddotnua 10 Aentodv yio
™ Ao TV EPLOPOKLTTAPWV.

‘Eywve @uyokévipnon otig 1500 RCF yio 1 Aentd. AmopoaxpvvOnke 1o meplocdtepo
vrepkeipevo ddivpa petd t euyokévpnon (1000ul) kot to ilnpo avadedtnke pe ™
ypNon €vtovov Vortex, yio v ovadtdAvoT| TV AEVKOV OLOGPaLpimy.

[Tpootédnkav 400ul Nuclei Lysis Solution kot éywve avadsvon pe thy miméta 5-6 Qopég
Yo va AbBoVV Tl AELKOKOTTOPA (TPOEKLYE ALPPMOEG SLOAVLLAL).

¥t ovvéyewn mpootédnkav 137ul Protein Precipitation Solution, pe otoyo v
AmOULAKPLVGT TOV TPOTEIVAOV Kol TO StGAVO avadeDTNKE e TN xpnom vortex yu 20
dgvtepOLEnTAL.

‘Eywve @uyokévipnon otig 1500 RCF yw 3 Aemtd, petd v omoio €ywve opatn pio
okoOpa kapé meAéTa. To vrepkeipevo tomobetOnke og kawvovplo eppendorf dykov
1.5 ml, oto onoio mpootédnkav 400ul wwonpomavoing mov Ppiokodtay o Oeppokpacio
dopatiov.

AxolovOnoe avadevon pe to yEPL yio mepimov 1 Aemtd kol uyokévipnon yo 1 Aentod
o115 1500 RCF, omtote o DNA £yve opatd wg pio Aevkn meAréta.

Metd v amopdkpuven tov vrepkeipevov tpootédnkay 400ul cbavoing 70% ko to
OLGAL O OVOOEVTNKE OTTOAGL [LE TO YEPL.

‘Eywve @uyoxévipnon vy 5 Aemtd, amoudKpuven TOL VREPKEIPHEVOL kol To ilnua

apEtnke va oteyvmacel o€ Bepuokpacio dopatiov yu 15 Aemtd.
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10. Zto DNA mpootébnke 150ul Rehydration Solution, enwdotnke oe Oepuokpaocio

dopotiov Yo 24 dpeg ko amodnkedTnke otovg — 20°C.

2.4 AAYZIAQTH ANTIAPAXH THX NIOAYMEPAXHX (POLYMERASE CHAIN
REACTION- PCR)

H aAvcidwt) avtidopaon g moivpepdonc (PCR) eivar texvikn mov odnyet otn onpovpyio
TOAALDV avTypdowv evdg ovykekpévou tunuatog DNA pe toydmra xor akpipeta.
Xpnowonoteitor oty TEWPAUATIKY] poplakn Proroyia, oty eEehiktikny Poroyia, yio v
TPIKN OLAYVMOGCT KO TNV 10LTPOOIKOGTIKY).

H teyvikn avamtoydnke to 1983 amd tov Apepikovo Proynuko Kary B. Mullis. Baoietat
TN PLGIKY| OladKaGio TOL ¥PNGLOTOLEL Eval KOTTAPO va avTtypdpet pia véa ko DNA
kot omontel Alya Prodoywkd cvotatkd. Axopo kot €va popto DNA 1tov yovidiov mov
TEPEXEL TNV TEPWOYN] TPOG OvVTLYpopn, Hmopel vo ypnoipomombel ¢ mAaicio. H
emmpocetn mAnpoeopia mov givor amapaitnI Yo TNV avTypaen ivor VO VITOROVASES
DNA (mupég meproyés voukieoTdimv) amd kdbe AKpo g meEPLOXNSg EVOLOPEPOVTOC. AVTA
T dvo tufuoto  ovopdlovtor ekkwvntég (primers). Ouv primers ocvvdéoviol oOTIg
CUUTANPOUOTIKEG TOVG B€0E1C 6TO OpyIKO TAaiclo kol amotehovv BEom €vapéEng g
avtiypagns. H ovvBeon tov DNA omd tov éva primer katevBovetoar mpog tov GAlo,
00N YOVTOG 6TV avIlypor Tov gvolduecsov Tunuotog DNA. T ) dwedwkacio eriong elvat
aroapaitnra eAevBepa Tprowcopikd deosvpifovovkieotiowe (dATP, dCTP, dGTP, dTTP),
To. omoia xpNoomolovvTon Yo va dopnBovv ot véeg ke DNA ko n moAvpépacn DNA
(DNA polymerase), éva Ogppoaviektikd éviupo mov emitedet T d0UNGN UE TN b0 KN

TpocHnKN TV eAcLBEPp®V VouKAEOTOIWV KoTeELOBLVOUEVT 0md TO apykd TAaiclo. Bacukd
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otoyeio g avtidpaone omotelovv emiong 1o H20, puvOuotikd ddAvpa kol kotidvra
(xvpimg I\/Igz+) OV ONLOVPYOVV TO KOTAAANAO YNUIKO TEPIPAALOV Yo T otafepdTnTa TNG
TOAVIEPACTC.

H PCR eivan dwdwkoacio tpiov Pnudtov kot yivetor oe Ogpuikd kvkAomomty o€
emavalapavouevovg KOKAoVG, kabévag meptiapupdver tpia Pruato (skova V):
Amoorataén DNA To apykd pripa g amodtdtaéng, oniadr e arocvuvheong Tov popiov
tov DNA cg 000 Egyopiotég éhkeg yiveton pe Béppavon tov apylkdv mpoidviov ot
Beppokpaocio 95° C. Kdébe éhka Oa amotedécel T0 TAAIGLO GYNUATICUOD VEX EAKOG.
YOVOECT TOV EKKIVIITOV XT0 deVTEPO Prina 1 Oeppokpacio petdvetoar otovg 55°C- 65° C
(n Beppokpacio vBprdomoinong e€aptdtar and v aAinlovyio Tov kdOs primer), étol dote
KGO primer pmopei vo. cuvdeDel e TV apykn EMKO TAGIGIO GTN GUUTANPOUATIKY TOV
0éom.

Empikvoven katd v 5'-3'katévOoven Xto tpito Prpa n Oeppokpocio ovédaver 6tovg
72°C xon m moAvpepaon apyilel va cuvoéel voukieotidln 6to TEA0G TS aAAnovyiog TV
ovvoedepévav primers. Xto télog kdbe kOKAov mov JSwupkel mepimov S5 Aemtd, 1
Beppoxpacio avéavel kat n dwodkosio EeKvd amd v apyn. O aplBuog tov avtypaewv
dimhactaleton petd and kabe koKho, petd amd v kdKlovg mpokdmtovv 2V aviiypapo. Tov
apyuob popiov. Zuvnbwg aprovv 25 pe 30 KHKAOL Yo TNV TOPAYWOYT EXAPKOVS TOGOTNTOG

DNA.
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Ewova V. Ta prpata e PCR

DN& primers DN & nucleotides

R | i I '- - _ polymerase (dTTP, dCTF, dATP, dGTP)
I I Il I parent DN& Taq

step 1: DNA template strand - — d
denatunng

(95°C) 5’
step 2:
anneali ng

two DNA strands (55 o s = ts:%te] ‘;21:11.12:‘9‘: %

(2]

3 5 é

g

Taq )

5¢ 5 3 N

F

pest et [ (IR IR AA RO |||M||||||||||||||||||||||||||||||||\\|||,‘||||im""" |

new DNA strands r—— —-— b2

5’ Ed 5’ -//0 NSNS e

IR TATA IR
3 St 3 5
four DNA strands Taq
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Koatd v mepapatikn dwadwocio OAn o omapaitnta cuotatikd dtautnpodvtal o mtayo. Ot
OyKol v aviwpactnpiov etvat ot &Ng:

I oyko avtidpaong 12.5ul tomoberovvrar oe eppendorf 12.1ul mastermix avtidpaong,
dudAvpa to omoio amoteAeital amd:

1.25 pl pBuotikod dradvpatog (10x)

0.375 ul MgClI2 (50 mM)

0.25 pl tprpoc@ovikdv deo&upiBovovkieoTidiny

9.5 ul H,0

0.3 pl a6 k@O ek (10puM)

0.4 ul Taq moAvuepaong (5 u/pl)

To didAvpa avadevetor pe vortex, mpootibetar 0.4 pul DNA kot tomobeteiton og Ogppuiko

KUKAOTTOUTN.
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o to oyedopd towv primers, ypnowonombnke 10 CDNA tov avBpdrniveov yovidiov
mbl2, TNF-alpha, VDR mov vaipye otmv GenBank: yio. tovg molvpopeicpode tov mbl2 B
aAAnopopeo oto e€dvio 1, kmdkovio 54 (GGC oe GAC,accession s$s3344470), C
aAANAOLopPo 610 eE6vio 1, kmdikovio 57 (GGA oe GAA, accession $s48295540), kot X
aAAnAopopeo ot Béon -221 tov vrokwvnty (G oe C aviikatdotaon, $$38540952), n
nowkidia Tov vokvnty Tov TNF-alpha -308 (A ot G, accession 12691494) ko1 VDR Apal
(G og T) xar Tagl (T og C) deixteg ota wrpdvia 8 kar 9, accessions ss78577228 «au
SS76496.

Ta mpoypdupata tov Oeppikod wvkiomomtn, 10 péyebBog tov PCR mpoidvtog Kkabe
avTidpaong Kot Ot primers yio T HEAETN TOV TOPOTAVEO TOAVUOPPIGUDV OVOPEPOVTOL

TOPOKATO:

mbl2 k®dikovio 54
(5'-3) GTAGGACAGAGGGCATGCTC (forward)
(5-3) CAGGCAGTTTCCTCTGGAAGG (reverse)

Méyebog mpoidvtoc PCR 329 bp

mbl2xwdwovio 57
(5-3) GTAGGACAGAGGGCATGCTC (forward)
(5-3) CAGGCAGTTTCCTCTGGAAGG (forward)

Méyeboc npoidvtog PCR 329 bp
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I'o v avdivon tov e€oviov 1 tov Mbl2, n avtidpaocn nepierduPave 100ng yevmpkon
DNA, 0.24uM andé xabe forward reverse primers, 0.2mM MgCI2, 0.5U DNA Taq
Polymerase (Invitrogen). Ta oavtidpacthipia vaéotnoov apyikn 0éppavon otovg 94
Babuotg yia 5 Aemtd, 32 kvKAovLg amodtdtalng otovg 94 Pabuovg yia 30 devtepdrenta,
ovvdeon otovg 61 PBabuodg vy 30 devteporenta Kal enékTocn otovg 72 Pabuovg yo 10

AETTA.

mbl2 -221 promoter
(5'-3) CCGAAGAGGACATGGAGAGA (forward)
(5'-3) TCATCTGTGCCTAGACACCTG (Reverse)

Méyebog mpoidovrog PCR 181bp

TNF-alpha -308
(5"-3") AGGCAATAGGTTTTGAGGGCCAT
(5'-3) TCCTCCCTGCTCCGATTCCG

Méyebog mpoidvroc PCR 108bp

"o tov molvpopeicpd TNF-alpha -308 G/A, 0.24uM on6 kabe forward reverse primers
npootédnkav oe 0.2 mM dNTPs, 1x buffer avtidpaong (Invitrogen), 1.5mM MgCI2, 0.5U
DNA Tag Polymerase (Invitrogen) kot 100 ng yevopkod DNA wpog oynuatiopd teAikon
nocov avtidpaong 12.5 ul. Ta avidpaoctipla etébnoav oe apyikn 0épuavon otovg 95

Babuotg yia 3 Aemtd, 33 kOKAOLG amodldTacng otovg 94 PBabuovg yio 30 devtepdienta,
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enavaovvoeon otovg 57 Babpovg yia 30 devtepdienta Kot EnEKTAoT 0TOVG 72 Pabuods yo

45 devuTepOAETTO KO TEAIKT) ETUNKLVOT 6TOVG 72 Babuovg yio 5 Aemtd.

VDR Apal
(5-3") CAGAGCATGGACAGGGAGCAA
(5'-3) GCAACTCCTCATGGCTGAGGTC

Méyebog mpoidovrog PCR 740bp

VDR Tagql
(5-3") CAGAGCATGGACAGGGAGCAA
(5'-3) GCAACTCCTCATGGCTGAGGTC

Méyebog mpoidovrog PCR 740bp

Ot molvpopeicpoi VDR Apal ko Tagl avaddvOnkav pe to idto (edyog primers pe dvo
SLOPOPETIKEG aVTIOPACELS TEPLOPIOTIKNG komng. T0 PCR mpoiov éxtacng 740bp tov
yovidiov tov vodoyéa eAeOn petd and evioyvon pe PCR, pe apywkn 0épuavon otovg 94
Babuotg yua 5 Aemtd, axolovBovpevn amd 35 kbhkhovg amodidtaing otovg 94 Paburovg yia
30 devtepdienta, avacvvleong otovg 70 PBabuote yia 30 devtepdienta, EMEKTACNS GTOVG
72 Babpovg yia 45 devtepOAENTO Kol TEMKNG EMEKTAOTG 6TOVG 72 Pabuods yuu 5 Aemtd.
‘Evac ouvolikdg dykoc avtidpaong 12.5 ul mepieiye 100 ng yevouxkod DNA, 0.24 uM and
ka0 primer, 0.2 mM an6 kabe dNTP, 1.5 mM MgCI2, standard PCR buffer ka1 0.5 U Taq

polymerase (Invitrogen).
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['a ta aAAnAdpopea Tov yovidiov tov VDR ypnoipomomdnke n vadpyovco ovouatoroyio
[64]. Zoupwvo pe avth M Topovsio BEoNC KOTAG ONUATOSOTOVGE TO AAANAOLOPPO UE TO

puikpo ypappa (o ko t) Kot n amovsio g 10 kKepaiaio ypaupa (A kon T).

2.5 HAEKTPO®OPHXH PCR ITPOIONTQN

H teyvikn g niektpopopnong ypnoponoleiton yia vo dtaywpioet tpuuoate DNA pe Bdon
10 péyeboc tovg. H mhextpopopnon mpaypotomoteitor oe miktoua (gel) ayopolng. H
ayopdln eivar ovcio mov dSnuovpyel €vo mOPMOES, OTEPEO VIOCTPWLO, GTO OMOi0
gwodyovtar o DNA og Béoeig vodoyeig (mmyddwa). To miktmpo vrdkertal 6e NAEKTPIKO
nedio. To DNA mov eivor apvntikd gopticpévo petakiveitonr mpog to Oetikd moéro. H
tayvnTa petokivnong tov e€aptdtar omd 10 péyebog tov, 000 peYaADTEPO €ival  TO
Opavopa TOG0 mo apyd KIVEITOL GTO TNKTOUA.

Ta mktopata ayopdlng Katacokevdalovtal e d18POPeES GLYKEVIPAOGELS, OVOAOYL WE TO
péyebog tov tunudtov DNA mov ypewdletar vo dwympiotodv. ‘Etor avdioya pe ™
GLUYKEVTPMOT TOV TNKTOUATOS TpooTifetor ko 1 mocotnta ayopdolng. To dbdlvpa g
ayapolng mapackevaletoar oe TBE 1X petd amd 0épuovon pepikdv Aentdv. A@ov dtoAvOel
N ayopoln Kou oynuotiotel opoloyevég oldAvua, mpootifeton PBpopiovyo abido (0.5
ug/ml), to onoio mpokadel to eBopiopd tov DNA otav extebei g VIEPLOON aKTIVOBOAia.
To dAvpa apov kpvmdoel tomobeteitan 6to eKpayeio, OmOLV Onpovpyovvion ol Bécelg
vrodoyeic (myaddkia) tov DNA pe e01kd yrevakia’ kot petd and enmaon 30 Aentdv
nepimov o€ Beprokpacio dmpatiov dnpovpyeital To TKTOUA.

H nAextpopodpnon yivetor oe €101k cvokevn mov mepiEyel pvuiotikd odivpa TBE 1x

(Tris-Base, Bopikd o0&, EDTA ka1 amootoayuévo vepd). Ztnv avodo Kot otnv kHodo g

43



GUOKEVNG ELGAYOVIOL TO OVTIOTOLYO MAEKTPOSIOL TOL GLVOEOVTOL UE GLOKELT TOPOYNS
pedpoTog. Xto mnyadakio torofetovvral Sul and to mpoiov ko 2ul ypootikng yuo Ty
nmapakorlovdnon g kivnong tov DNA péoa oto mktopa. Xe Eva mnyaddxt tomobeteital o
Betikog paptvpoc- Ladder (tuiuoto yvootod peyéBovg) ko og £va to apvntikd control yio
aviyvevon evdegyouevng empoAvvong tov  dsrypdtov. Ola  to  mpoidvia PCR

niektpopopriOnkav o€ 1% gel ayapdline.

26 TMOAYMOP®IA MHKOYX TMHMATON IIEPIOPIETIKHYX KOITHXZ
(RESTRICTION FRAGMENT LENGTH POLYMORPHISM, RFLP) KAI
HAEKTPO®OPHXH IMPOIONTQN INEWYHX

RFLP &tvon 1 péBodog avalntnong dtapopadv otnv aliniovyia opdroywv mepoydv DNA,
pécm g aviyvevong Bpavopdtov DNA dtapopeticod pnkovg mpoepyopeva omd éyn twv
APYIKAOV OAANAOVYIDOV HE EOKEG TEPLOPIOTIKEG EVOOVOUKAENGES. Ol LOVOCTLELOKES
aAhayég Tov avalnTovVToL GTOVG VIO €EETACT) TOAVUOPPIGHOVS dNULOLPYOHV OAAAYT] TOV
onueiov komMg (dnuovpyia véag BEong 1 Katdpynon BEong Komng) TG EVOOVOLKAEAGNG.
‘Etolr éupeca omd v aviyvevon tov Opavcpdtov 1 TOV  AKOTOV  TUNUATOV
avayvopilovtat ot petadrayés. Ta Ppata g méyng etvan ta €1g:

Y eppendorf 0.5ml mpootibevton 4pl PCR mpoiovrog, 1ul pvBuioeticod dwoivpatoc (buffer
evlopov) kot 0.3ul meplopiotikod evidpov péypt tehkov Gykov Swoivpotog 10ul. To
OldAvpo ermdletal 6e ocLYKEKPILEVT Beprokpacio Kot Yoo xpovikd dtaoTnua, €W0IKA Yo

KkéBe meproprotikd Evivpo.
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Ta tuquoto o DNA mov dnuovpyodvion dwoywpilovtan pe v niektpopdpnon oe gel
ayapolng mokvotntoag mov Kabopiletor amd to péyedoc TV avapevopevov Bpavcudtmy.
Y70 gel poptdvovton eniong o Ladder kot paptopog (wild type-opudluyo tunua yovidiov).

O1 meproploTikég evoovovkAedoes, 10 nEyebog twv avapevopevov Opavopdtov kot ot

TUKVOTNTEG TOV TNKTOUATOV oyopOlng avoypipovTol TopoKaTm:

mbl2, e&ovio 1, Kodwkovio 54

[Mepropiotikn evéovovkiedon: Banl, New England Biolabs
H\ektpopdpnon o gel ayapolng 3%

Tunpata petd and v Téyn unkovg 245 bp kot 84 bp
Tovotunog GG: 245 bp, 84 bp

Tovotumog GA: 329 bp, 245 bp, 84 bp

Tovotumog AA: 329 bp

mbl2, e&ovio 1, Kmdwovio 57

[Mepropiotikn evéovovkiedon: Mboll, New England Biolabs
Hlextpopdpnon oe gel ayapding 3%

Tuquoto petd amd v Téyn unkovg 254 kat 75 bp
ovotumog GG: 254, 75 bp

Tovotumog GA: 329 bp, 254, 75 bp

ovotumog AA: 329 bp

mbl2, vroxkivntig -221
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I[Tepropiotikny evdovovkiedon: Btgl, New England Biolabs, endoaon 37°C overnight
Hlektpopdpnon o gel ayopolng 2.5%

Tuquoto petd amd v Téyn unkovg 122 kat 59 bp

Tovotumog GG:122bp kot 59 bp

'ovotumog GC:181bp, 122 ko 59 bp

I'ovotumog CC: 181bp

TNF-alpha -308

I[Teproprotikny evdovovkiedon: Ncol, New England Biolabs, endacn 37°C overnight
H\ektpopdpnon o€ gel ayapolng 4%

Tunpoato petd and v Téyn uikovg 83 kat 25bp

T'ovotvurog GG: 83bp, 25bp

T'ovotumog GA: 108bp, 83bp, 25bp

ovotumog AA: 108bp

VDR Apal

[Tepropiotikn evdovovkiedon: Apal (PromegaCorp, Madison, WI), endaon 37°Covernight
Hlextpopodpnon oe gel ayapding 1.5%

Tuquorto petd amd v Téyn unkovg 83 kot 25bp

Tovotumog TT: 210 kou 530 bp

ovotumog GT: 740 bp, 210 bp a1 530 bp

ovotumog GG: 740bp
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VDR Tagql

[Tepropiotikny evdovovkiedon: Tagl (PromegaCorp, Madison, WI), exdoon 65°C yio 2
mpEG

Hlektpopdpnon oe gel ayopolng 3.5%

Tuquorto petd amd v Téyn unkovg 245 bp, 290 bp ka1 205 bp

'ovotumog CC: 245 bp, 290 bp xa1 205 bp

Tovoturog TC: 495 bp, 245 bp, 290 bp kot 205 bp

Tovotomog TT: 245 bp ko 495 bp

2.7 METPHXH THX MBL ME ELISA (Enzyme-linked Immunosorbent Assay)

Ta enineda MBL 100 0po¥ petpnOnkav pe m péBoodo tov avocoeviukod TpocdtopieLon
ELISA (HyCult, Urden, Netherlands). H ELISA givar pébodog mov otnpiletar oty
avTidpaon OVTLYOVOL-OVTIGMUOTOS KOl TNV OVOYVAOPLoT TOL GUUTAEYHOTOC LE TN XPNoN
ev{hpov, to omoio cuVTELEL TNV AAAOYT XPOUOTOS AVTIGTOLYT LE TNV TOCOTNTA TNG LTO
mpocolopopd mpwteivng. H dwdikacioa Pacileton ot ovvdeon TtV ovilydbveov Tov
delypotog pe avtiodpato tov TpuPAiov, ta omoia sivar cuvdedepéva e Evivpo. Xe devtepn
@domn mpootifetal 0 VIOoTPpOUA TOL EVIOHOV GTO SIOIALUO Kot TopaTnpeiton aAlayn
YPOUOTOG OVAAOYN TNG CLYKEVIPMONG TNG LETPOVUEVNG TPWOTEIVNG HETE TNV avTidopaon

evlopov-vrnootpopatos. ‘Etor n teyviky Paciletor otn pébodo sandwich (Ewova VI).
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Ewova VI. Zynuatikn anewkdvion g ELISA

[Mpootétnie 150ul pvOuictikd didAvpa evepyomoinong pavvolng o Bobpio mAdkag ELISA
96 Bécewv, Ta omoia oTov MLOUEVA ToVg TEplelyav pavvoln. Metd and endaon 30 Aertdv
otovg 37°C, ékmlvon tov vrepkeipevov (téooepig @opéc, pe mpoobikn 200 ul wash
buffer), mpootétnkav oe kabe Pobpio 100 pl amd kdbe vd e€étaon deiyua ko deiypa
avapopdc Yvwotng ovykévipmong MBL. AkolovOnoe endaon otovg 37°C yia 60 Aemwtd
v T ovvoegon g MBL tov vepkeipévav pe m povvoln tov mubuéva. ‘Eywve ékmivon pe
TOV TTPOaVaPEPOLEVO TPOTO Kot Tpocdnkm 100 ul Brotvodiopévou avticouatoc. Metd omd
enmaon o Beppokpacio dopatiov yia 60 Aentd, ota omoio TO AvVTicOIN GVVOEONKE pe TNV
akwnroromuévn MBL, akohobOnoe ékmivon kot tposdnikn 100 ul evldpov (Streptavidin-
peroxidase), emmacn oe Oeppokpacio dopotiov yo. 60 Aewtd Yoo T GVVOEST TOL
VTICOUOTOS PE TO €VOLUO KOl OTOUAKPLVOT UE EKTALCY| TNG MEPIGOELNG OVTICMUUTOS-
evQopov. Zta Bobpia mpootédnkav 100 pl vrootpdpotog tov evivpov (TMB solution) padi
He YpOUOYOVO, TO 0TOi0 0EEWMVOTAV LE TNV avTidopacn Tov pe T0 EVIDUO GTO GKOTAAL Kot
YWOTOV EUQOVEG UTAE YpOUO HETO amd emndoon mepimov 30 Aemtmv. Xtn ouLVEXEW
TPooTEONKE KITPIKO 0ED Yoo TN OKOTY| TNG avTIOPOoNS Kot £YIVE OAAAYT] TOV YPDUATOG
and pumie o€ kitpwvo. H évtaon tov ypduatoc ntav avaioyn pe to mocsd tov evOUOL Tov
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Nrtav cvvoedepévo pe v MBL, 1o omoio ftav avdroyo pe tnv mTosoTNTo TNG AEKTIVIG GTOV
opd tov oelyudtov. H ontikn omoppdédenon oe kdbe Pobpio perprnke pe 1o
QOCUATOPMTOUETPO oto. 450 NM. ZymuaticTnKe 1 KOUTOAN ovoQPOpaS amd TIG TILEG TNG
aToPPOPNONG TOV TPOTHT®V SLHAVUATOV LE BACT TIS OVTIOTOLYES YVMOOTEC GUYKEVTPOCELS
TOVC. XTN GLVEYELD TPOGOIOPIOTNKAV Ol GUYKEVIPMDGCEIS TMV OEIYUAT®V EIGAYOVTOS TIG
petpnOeioec TIHEG TG AmoppOeNoNG oTNV £EIGMOT TG KAUTOANG OvVapOpPAEG.

Me mv ELISA petprinkav ot cvykevipmoelg MBL og delypato opod and 28 modid pe
POV Aolpuwén, 32 pe deikteg maAdg Aolpnwéng kot 16 mondid opadog eAEYYOL GOUPOVOL LLE
TIG 00Myieg TOV KOTOGKEVAGTN Kot TV gumelpia Tov gpyaoctnpiov pag [78]. Ta eminedo

MBL opictnkav yopunid otav frav <500ng/ml kot puosioroywkd dtav frav >500ng/ml [29].

3. XTATIXTIKH ENIEEEPTAXIA

H vroloylldpevn cuyvotnta TV YoVoTOT®MV 6TOV TANOLGHO GE GYEOT LLE TNV AVOUEVOULEVN
SOLEmVO, pe TNV wopporia Hardy Weinberg peletifnke pe 1o kprriplo X2 yio GLoVS T0vG
TOAVLOPPIGLOVE,.

H otatiotikn avdivon éywve pe to SPSS 20.0 (Statistical Package for the Social Sciences).
Ot ovyvoTTEG TOV OAANAOUOPO®V, TOV YOVOTOTTAOV, TOV OTAOTUI®MV Kol TOV EMITEIMOV
MBL ocvykpinkav petald tov modiwv pe ypovio kot moAld Aoipmén pe v opdoo
e éyyov (mondid ywpic Aoiuwén) pe one-tailed Fisher’s exact probability test o
vroloyiotnkav ta. risk ratios (RR) kot ta katd 95% confidence intervals (Cl 95%). To
Fisher’s exact probability ypnowomobnke yioti o pepikég cuykpicel 0 OVAUEVOUEVOC
ap1Budg (expected count) tav pKpOTEPOG TOL 5 68 T0606TO TAV® 0mtd 20%. Tiuég P<0.05

BewpnOnkov oTATIGTIKA ONUAVTIKES.
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4. ATIOTEAEXMATA

4.1 ®vro kot HBVioipmén

o ™ Otepevvnon g ovoyétiong Tov EOAOL pe TNV TPOWN Aoipwén ond HBV
vroAoyioTNKAY Ol GLYVOTNTEG TV INAéwv Kot appéveov atOpmv oe Kabe opdada.
Ymoloyiotnke 1 d10(popd GLYVOTNTMOV GE GYECN UE TOV KivOLVO Vo avamtuEouy AoTHmEN
(oudda atdouwv pe ypovia kot mapeAbovoa Aoipmén Vs. vyidv tauduwv) (77.6% vs. 58.5%);
p=0.032; RR=1.33, Cl 1.00-1.74) ko1 o€ oyéon pe tov Kivduvo petdfacng og ypoviotna
(opada otopmv pe ypoévwo VS,  atopwv pe mopeAbovco Aoipwén) (50.0% vs. 45.2%;
p=0.44). Bpébnke lowmdv Ot1 T0. ONAen dropa eiyov peyaAdTEPO KIVOLVO VO AITOKTHGOLV
NV AolpmEn amd to dppeva dropo aAld dev elyav d1POPETIKN TOAVOTNTA VA AvATTOEOVY

1POVIe vOGO.

4.2 MBL xor HBV hoipmén

["a ™ depedvnon TG CLGYETIONS TOV TOAVUOPPICU®V 6TA KOdwovia 54, 57 tov eEoviov
kol otn 0éom -221 vmoAoyioTnKav Ol GLYVOTNTES TOV YOVOTOM®V GE TOUdd HE YPOVIOL
AoipméEn, moudid pe maperbovoa Aoipmén kot vy wodwd (nivaxog I1).

IMMoAvpop@iopég 54G/A

[Maidid pe ypovia hoipwén: F'ovortvnog (GG) 26 , yovotvumog (GA) 7 kat yovotumog (AA) O
[Madid pe moperbovoo Loipwén: T'ovotvmog (GG) 29 , yovotumog (GA) 6 kot yovoTumog
(AA)1

Yy naudid eréyyov: Fovotumog (GG) 27 , yovotumog (GA) 6 kot yovotvmog (AA) O
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To aAMio B o010 kwdwovio 54 aviyvedmke pe ovyvomta 10.3%. Aev vanpyov
amokAioglg omd v 1ooppomnia. Hardy-Weinberg yio kapio and ti¢ empuépovg ouddec, ovte
Y10, T0 6LVOALKO detyua (p=0.49).

"Eytve ovykpion Tov cuyvotNtov TV YovoTOHmmV Kadde Kot Tov oAANAimv Kabe opddag pe
T1g vVOAOwEG pe T ypron tov Fisher’s exact probability test. H ocOykpion tov yovotvnwv
Kol TOV GAANAM®V Kol 1 CLGYETION TOVLG e TOV Kivouvo va avartvuéel to mondl Aoipuwén
otav épBet og emagn pe tov 10 (opdda modldV pe moAd kot ypovia. Aoipmén Vs. opdda
VYOV TOdIDV) 0V aVESEIEE GTATIGTIKA onpavtiky cvoyétion (p=0.45, RR 1.19, 95% CI
0.49-2.94). Emiong dev avédelle OTOTIOTIKA ONUOVTIKY] GUGYETION, 1 GUYKPION TV
OWPOPETIKMOV GLYVOTATOV pe TV €KPaon g Aoipuméng dniadn ) petdPaom ce ypdvia
voco 1N v amofoin tov 100 (opdoa ypoviag vocov VS. opddog maperbodcas AoiHmENG)
(p=0.57, RR1.04, 95% CI 0.40-2.73).

IMoAvpop@ropog 57G/A

[Maidd pe ypovia hoipwén: F'ovortvnog (GG) 32, yovotumog (GA) 1 kat yovotumog (AA) O
Madrd pe maperbovoa Aoipwén: Tovotvmog (GG) 36, yovotvmog (GA) 0 kat yovotumog
(AA)O

Yy maudid eréyyov: Fovotumog (GG) 31, yovotumog (GA) 2 kot yovotvmog (AA) O

To aAinidpopeo C oto kwdkdévio 57 aviyvedtnke pe cvoyxvomra 1.5%. Aev vanpyov
amokAioelg omd v ooppomnia. Hardy-Weinberg yio kapio and t1¢ empuépovg ouddec, ovte
Y10, T0 6LVOALKO deiyua (p=0.93).

H obykpion tov yovothmwv Kot TV oAANAIOV Kol 1) GUGYETION TOVG HE TOV KivOuvo va
avantuéel 10 Bpépog Aoiuwén dtav €pbetl oe emagn pe Tov 10 (opddo TUdLOV e TOMAE Kot

xPOVICL AOTHMEN VS. OHAdO VYLDV TOLOIMV) OEV OVESEIEE GTOTIOTIKG ONULAVTIKT] CLGYETION

51



(p=0.25, RR 4.18, 95%CI 0.38-45.29). H cuoytion TV S10pOopeTIKOV GLYVOTHTMV UE TNV
ékPaon g Aoipnmwéng, onAadr| ™ petdPfacn oe ypovia voco 1 TV amroBoAn Tov 100 (ouddo
YPOVIOG VOoOL VS. opdda mopeAfovcas AoiLmENG) dev NTaV EQIKT AOY® UN aveDpPESTg
yovotumev AA kat GA o€ kamoto omd ta mondld e opddos pe maperbovoa Aoipnmén.
IMolvpop@iopdg -221X/Y

[Maida pe ypovia hoipwén: F'ovotvnog (YY) 20, yovotumog (XY) 11 kot yovotumog (XX) 2
[Moudid pe maperbovoo Aoipwén: I'ovotumog (YY) 21, yovorurog (XY) 13 kot yovotumog
(XX) 2

Yy moudid eréyyov: F'ovotumog (YY) 21, yovotvmog (XY) 6 kot yovotumog (XX) 5

To petarhaypévo aArniopopeo X g 0éong -221 aviyvevtnke pe cuyxvotnto 23.8%. Agv
vIpPye amdkAMon amd Vv eopporio. Hardy-Weinberg yo to cuvolikd deiypa (p=0.77),
evToUTOLg VIPYE OmOKALGN Yo TNV opdda eAéyyov (p=0.05).

H o0yKkpion tov yovotdinwmv kol Tov oAANAov Kot 1 GLGYETION TOVG HE TOV Kivouvo vo
avantuéel 1o Bpépog AoipnmEn otav £pbel oe emaen pe TOV 10 (OpAdN OGOV UE TAALYL Ko
xPOVIAL AOTHMEN VS. OHAdO VYLDV TOUdIMV) OEV AVESEIEE GTATIOTIKG ONLULAVTIKT] GLGYETION
(p=0.45, RR1.08, 95%CI 0.63-1.82). Eziong n ochykplon ToV S0QOPETIKMOY GUYVOTHTOV UE
mv €kPaomn g Aolpwéng omiadn ™ petdfaocn oe ypodvia voco 1 v amofoAin tov 100
(opada ypdviag voécov VS. opdoa mopeABovoag Aoluméng) 0ev OvESEIEE GTATIOTIKN
onuavtikn cvoyétion (p=0.53, RR 1.04, 95%CI 0.56-1.91).

AmloTvmor mbl2

X upeAétn TV  omAoTOmV, ovumepAneOnoav O6Aa to delypata. H  moapovcia
UETOAAQYHEVOL  OAANAOUOpEOL oT0 kwdwovie 54 (B) n 57 (C) 1ov e€oviov,

avtmpoconednke ®¢ O aAAnAopopeo. Adym ¢ VmapENg YVOOTNG «OVIGOPPOTING
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GUVOEONC» UETOED TOV UETOAAAY®V TOL €EOVIOV KO TOL VTOKIWVNTH, TO UETOAAONYUEVO
aAMAo X g 0éong -221 cvvovaldtav poévo pe aAAMO Gyplov TOTTOV GTo KMAtkovia 54
Ko 57. Xoven®g 0 Kaboptopdg TV OpOAGY®V YPOUOGOUATOV Yo T ETepOluY0 ATOWO LUE
oLVOLAoTIKO Yovatumo AOXY NTav ePiKTOG, KaOMS TO ATOUO GLTO UTOPOVCE VA, PEPEL LOVO
éva. ovvovaopd amiotumov: AX kot YO. Emiong n mopovoio evdg petariaypévov
aAiniopdpeov otn 0éon tov €foviov B 1 C (opadomompéva wg O adliniopdpeov)
kabiotovoe v Vmapén XY aliniiov otn Béom -221 tov VoKV WKPOTEPNG GNUOGTOGC
v tov Kabopiopd tov emmédwv MBL tov 0pod kot 10 aAARA0 TOV VTOKIVNTY] LTOPOVGE
va mapoinedel. 'Etol katd v opadomoinon twv ariotdnwv pe BAon v €KOPacT Tovg
dapopembnkay 600 opdadeg ovykpiong: amiotvmot VynAng ékepacng YAIYA, YA/XA,
XAIXA ko amhotomor yopuming éxepaocng YA/O, XA/O, O/O ot cvppwvia pe vaapyovra
dedopéva [83].H cvoyétion tov 600 ouddmv ankotdnmv e tov Kivduvo avarntuéng HBV
rolpwéng petd v €kBeon (opdda Tadidv pe xpovia kot maperbovca Aoipwén VS. opdda
VYOV TOdI®MV) Kot PE TOV Kivouvo ovaTTuENG Ypoviag VOGO (Opdda TTadimdy LE xpovia
AolpmwEn vs. madiwv pe moperBovoo AOIpHmEN) dev OvESEIEE OTATIOTIKA OMUOTIKA
amoteAéopara (p=0.52, RR 1.08, 95%CI 0.48-2.41 xon p=0.55, RR 1.09, 95%CI 0.42-2.78
AVTIGTOL(Q).

Enineda MBL

XopnAd enineda MBL (<500ng/ml) Bpébnkav oto 13.2% tov olikod mAnbuopod , ot
10.7% tov taudov pe xpovia Aoipwén, 15.6% tov tadiov pe moid doipwén kot 12.5%
TOV oy yopic xopio &voeltn Aolpwéng. H xatavoun tov youniodv kol ToV
evololoyikdv (>500ng/ml) emmédwv ™ Aektivig O SEQPEPE AVAULESH OTIS OPOLOYIKEC

ouadeg (modid pe ypovio kot mopeAbovoo Aoipmén vs. vym moudd, p=0.66, RR 1.05,
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95%CI 0.24-4.47, mtoudird pe ypdvia VS. mandd pe maperbovoa Aoipwén, p=0.47, RR 1.36,

95%Cl 0.35-5.19).
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IMivaxog 1. Katoavoun tov yovotinwy tTov oAANMoV Kot Tov anrhotOmmy Tov eEoviov 1

Kol TOL VTOKVNTY ToL Yovidiov ¢ MBL og 102 modid mov yevwnOnkayv and HBV Oetucég

untépeg: 33 pe xpovia Aoipmén, 36 pe avtopatn omofoin Tov 100 Kot 33 vy Toudid.

mbl2 SNP HWE?® Total HBsAg HBsAg HBV

p-value N (%) persistence  clearance  naivity
N (%) N (%) (%)

Condon 54

Genotype

AA 049  1(1.0) 0(0.0) 1(2.8) 0(0.0)

GA (0.70) 19(186) 7(21.2) 6(16.7)  6(18.2)

GG 82(80.4) 26 (78.8) 29 (80.6) 27(81.8)

Alleles

A 21(10.3) 7(10.6) 8(11.1)  6(9.1)

G 183 (89.7) 59 (89.4) 64 (88.9) 60 (90.9)

Codon 57

Genotype

AA 093  0(0.0) 0(0.0) 0(0.0) 0(0.0)

GA (0.90) 3(2.9) 1(3.0) 0(0.0) 2(6.2)

GG 99 (97.1) 32 (97.0) 36 (100.0) 31 (93.9)

Alleles

A 3(L.5) 1(1.5) 0(0.0) 2 (3.0

G 201 (98.5) 65 (98.5) 72(100) 64 (97.0)

Promoter221

Genotype
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XX 077 9(88  2(6.1) 2(56)  5(15.6)

XY (0.05) 30(29.4) 11(333)  13(36.1) 6(18.8)
YY 62(60.8) 20(60.6)  21(58.3) 21 (65.6)
Alleles

X 48(238) 15(227)  17(236) 16(25.0)
Y 154 (76.2) 51(77.3)  55(76.4) 48 (75.0)
Haplotypes

YA/YA 48 (475) 15(455)  18(50.0) 15 (46.9)
YA/XA 26 (25.7) 9 (27.3) 11(30.6) 6(18.8)
XAIXA 6(.9  2(6.1) 0(00)  4(125)
YA/O 11(10.9) 4 (12.1) 2(56)  5(15.6)
XAIO 7069  2(6.1) 4(111)  1(3.1)
0/0 330)  1(3.0) 128 131

® Hardy Weinberg equilibrium; p values for patients (values for controls in parenthesis)

4.3 TNF-a -308 ko1 HBV loipmEn

o ™ Oepevvnon ¢ cvoyétiong tov moAvpopeicpod TNF-a -308 vroloyictnkav ot
GLYVOTNTEG TV YOVOTOTTOV GE T LE YPpOVio, AoTHmEN, Toudid pe moaperbovoa Aoipmén
Ko vy oot (rivaxog ).

MoAvpop@ropog -308 G/A

[Moudrd pe ypovia hoipwén: F'ovotvnog (GG) 30, yovotumog (GA) 3 kot yovotvmog (AA) O
Modrd pe maperbovoa Aoipwén: Tovotvmog (GG) 31, yovotumog (GA) 3 kat yovoTumog

(AA) 2
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Yy naudid edéyyov: Fovotomog (GG) 25, yovotvnog (GA) 3 kot yovotvomog (AA) 3

Ta adinAdpopeo G g Béong -308 aviyvednke pe cuyvotra 90.5%. Agv mapatmpndnke
andxhon and v ooppomnio. Hardy-Weinberg ywo to ovvolkd deiypo (p=0.78) , alrd
ELPAVIOTNKE OTOKALON Y10, TIC opuddec maperbodoag AoinmEng kot opdada eréyyov (p=0.001
kot P<0.001 avrtictoyw).

H obykpion tov yovotimmv Kot TV aAANAIOV Kol 1) GUGYETION TOVG HE TOV KivOuvo va
avomtOEetl To modi Aolpwén Otav £pbel oe emapr pe Tov 10 (Opddo TdIMOV e TOAA Kot
xpOVIo Aoipmén VS. opdda LYV TodldV) avédElEe GLGYETION, 1 ontoio deV £PTAGE TO OP1O
otatiotikng onuavtikotntag (92.8% vs. 85.5%; RR1.09, 95% CI 0.97-1.21; p 0.089). H
GUGYETION TAOV OWPOPETIKOV CLYVOTNTOV pHe TNV ékPacn g Aolpwéng omAadr
petéfoacn oe xpovie voco 1N tnv omofoAn tov 1L (opdda xpoviag vocov VS. opddog
napelBovcag Aolpwéng) dev avédelEe otatiotikn onpavtiky ocvoyétion (p=0.2, RR 2.14,
95%CI 0.58-7.93), wotdco M ovykplon TV aAAnAoudpewv tov TNF-alpha peta&d g
opdoas TV TodmV e xpovia AoTHmEN Kot ToddV Yopic Aolpwén €oeiée OTL To TONd1d
pe xpovio. Aoipwén eépovv cuyvotepa to aAiniopopeo G (95.5% vs. 85.5%; RR 1.12,

95% CI 1.0-1.25; p=0.050).

ivaxog I11. Koatavoun tov cuyvotntov tov YovoTumteov Kot Tov aAAnAiov tov TNF-
alpha -308 o¢ 102 children mov yevwnonkav amé HBV Oetikég untépec: 33 ue ypovia HBV

Aoipmén, 36 pe avtopatn amofoin Tov 100 Ko 33 vyu] Toudid.

Polymorphism HWE®*  Total HBsAg HBsAg HBV
p-value persistence  clearance naivity

(%) (%) (%)
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308G/A

Genotype
AA 0.78  5(49)  0(0.0) 2(56)  3(9.7)
GA ) 988  3(9.1) 383  3(9.7)
GG 86(84.3) 30(90.9)  31(86.1) 25 (80.6)
Alleles

A 19(95) 3(45) 707  9(145)
G 181 (90.5) 63(95.5)  65(90.3) 53 (85.5)

® Hardy-Weinberg equilibrium; p values for patients (values for controls in parenthesis)

4.4 VDR ka1 HBV Loipmén

o ™ depedvnon g ovoyétiong tev molvpopewoucdv VDR Apal and Tagl
VROAOYIOTNKAY Ol GUYVOTNTEG TOV YOVOTOTOV G€ TToudld pe ypodvia AoIpmEn, moudd pe
naperdovoa Loipmén kot vy Toudid (tivakag 1V).

VDR Apal

[Moudid pe gpovio Aoipwén: I'ovotumog (GG) 14, yovotvumog (GT) 15 kat yovotvmog (TT) 4
IMoudié pe moperbovco Aoipwén: T'ovotvmog (GG) 9, yovotvmog (GT) 19 ko yovoTumog
(TT) 8

Yy moudid eréyyov: T'ovotvnog (GG) 13, yovotvmog (GT) 14 kat yovotumog (TT) 6

Aev vmpyav amokiicelg omd v 1eoppomio Hardy-Weinberg ywo kapio and tig empépong
OLLAOEG, OVTE Y10 TO GLVOALKO deiypa (p=0.99).

To a oo g 0éong Apal avigvedtnke pe ocvyvomta 41.2%. H ovykpion tov
YOVOTOHTOV KOl TV CAANMOV Kot 1) GUCYETION TOVG LE TOV Kivouvo va avamtOéel Aoipmén
t0 Toudl Otav €pBet o emapn pe Tov 16 (Opdda TdIDOV pe TaAd Kot xpovia. AoipmEn Vs.
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opdoo VYOV TodIdV) dev avedelEe oTaTIoTIKA onuavtikny cvoyétion (p=0.42, RR 1.08
95%CI 0.71-1.62). To aAiniduoppo VDR Apal A Bpébnke mo cuyvd oe moudid pe ypovia
MolpumEn oe ouYKpLon pe to Toudld e moAld Aoipmén, TapOAo TOv TO VPN OV £QPTOUCE
eminedo oTATIOTIKNG onpavtikdomrag (65.21% vs. 51.4%; RR 1.27, 95% CI 0.95-1.67;
p=0.071).

VDR Taql

[Moudid pe gpovio Aoipwén: F'ovotomog (TT) 8, yovotumog (TC) 16 ko yovotumog (CC) 9
[Moudié pe maperbovoa Aoipwén: T'ovotvmog (TT) 11, yovotvmog (TC) 19 kan yovoTumog
(CC)6

Yy moudid eréyyov: I'ovotvumog (TT) 10, yovotumog (TC) 15 kan yovotvmog (CC) 8

Ta aAMio t g Béong Tagl avigvedtnke pe ocvyvomra 47.1%. Agv vanpyoav omokAicelg
and v oopporio. Hardy-Weinberg yio xapioc and T empépovg opdadeg, ovTe Yo TO
oLvoAko deiypa (p=0.86).

H ovykpion tov yovotdmmv kol tov aAANAM®V Kol 11 GLGYETION TOVG UE TOV Kivouvo va
avartuéel To modl Aoluwén otav €pbel oe emaen pe Tov 10 (OHAdN TOOIOV [E TOALL Kol
xPOVIAL AOTHMEN VS. OHAd0 VYLDV TOUdIMV) OEV AVESEIEE GTATIOTIKG ONULAVTIKT] GLGYETION
(p=0.55, RR 1.0, 95%CI 0.73-1.37). Eniong 1 cuoyETion TV S0pOPETIKOV GLUYVOTHTOV UE
mv €kPaomn g Aolpwéng omAadn ™ petdfaocn ce xpdvia voco 1N TV amooAn tov 100
(opada ypoviag voécov VS. opdoog moapeABovcag AOIHmMENG) O0ev aveédelle GTATIOTIKN
onuavtikn cvoyétion (p=0.21, RR 1.18, 95%CI 0.85-1.63).

Amhotomor VDR

Ot oeikteg Taql ko Apal Bpébniav va givor oe «avicoppomioo GOVOEGNC», GE GLUEMVIO [E

nponyovueveg peréteg [84]. Tpeig cuvdvacpoi yovotinwv (AAtt, AaTt, aaTT) emikpdtnoov
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pe ovyxvotmreg 22.5%, 39.2% wor 17.6% oe oOyKplomn HE TOLG ALYOTEPO GLYVOLG
ovvdvoopovs yovotomwv AATE, AATT kot AaTT (9.8%, 2.9% and 7.8%, avtictoyo).

['o Tov VTOAOYICUO T®V GLYVOTITMOV TOV UTAOTHTOV CLUTEPIANGONGAY LOVO TOL ATOLL, TO
omoia NTav opolvya ya t1g Béceic Apal ko Tagl 1§ etepdluya yia ) pio amd t1g dvo Boelg,
KaBmOG 0 KaBoPIoUOG TV OUOAOY®V YPOUOCOUATOV dev NTav epiktos. 'Eva etepdluyo
dTopo Yo Tovg 0VO YEVETIKOVS TOTOVGS (Y £Va. ATOHO OV £PEPE TO GLVOVOGTIKO YOVOTLTTO
Ao/Tt, Bo pmopovoe va pépet Tovg anidtumovg AT kot at | a/T ko AA. "Etot emlextikd ta
Toudd Tor omoia. £Pepav TOLg cuvdvaoTIKoVg Yovotumovg AAtt (GGCC), AATt (GGTC),
AATT (GGTT), AaTT (GTTT), kot aaTT (TTTT) cvppeteiyav otn HEAETN TOV OTAOTUTIOV.
Amd ™ obyKpon TOV aTAOTLTI®V GTIG JLAPopes opddes, to alinAdpopeo VDR Apal a
uépog Tov VDR Apal kot Taql anddtomov al (oe obykpion pe toug amhdtomovg At kot AT)
NTav mo cvyvo evpnua og Todld pe Told Aoipwén and eketva pe ypoviotnta (47.4% vs.

27.3%; RR 1.74, 95% CI 0.97-3.13; p=0.049).
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IMivaxog 1V. Koatavoun tov cuyvotitov tov yovotumev kKot amiotvnov VDR ce 102

modtd wov yevvnomkav amd HBV Betikéc untépeg: 33 pe ypovio Aoipmén, 36 pe avtopatn

amoBoAn Tov 10V kot 33 vy TodLd

Polymorphism  HWE? Total HBsAg HBsAg HBV
p-value persistence clearance naivity
(%) (%) (%)

Apal

Genotype

GG(AA) 099 36(35.3) 14(424) 9(25.0) 13(39.4)

GT(Aa) (0.80) 48 (47.1) 15(455) 19(52.8) 14 (42.4)

TT(aa) 18(17.6) 4(121) 8(222) 6(18.2)

Allele

G(A) 120 (58.8) 43(65.2) 37(51.4) 40 (60.6)

T(a) 84 (41.2) 23(34.8) 35(48.6) 26 (39.4)

Taql

Genotype

TT(TT) 0.86 29(28.4) 8(24.2) 11(305) 10(30.3)

CT(Tt) (0.97) 50(49.0) 16(485) 19(52.8) 15 (45.5)

CC(tt) 23(225) 9(273) 6(16.7) 8(24.2)

Allele

T(T) 108 (52.9) 32(48.5) 41(56.9) 35 (53.0)

C(t) 96 (47.1) 34 (51.5) 31(43.1) 31(47.0)

Joint haplotype

TT(aT) 44 (355) 12(27.3) 18(47.4) 14(33.3)
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GT(AT) 24 (19.3) 9(204) 6(158)  9(21.4)
GC(At) 56 (45.2) 23(52.3) 14(36.8) 19 (45.2)

TC(at) 0(0.0) 0(.0) 0(0.0)  0(0.0)

® Hardy-Weinberg equilibrium; p values for patients (values for controls in parenthesis)
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5.XYZHTHXH

H yvoon pog ywo ) petadoon tov HBV amd ) untépa 610 Bpépog otadiokd emekteiveton
ue Tpodopateg HEAETEG cvoyétiong Yovidioy onmg to. HLA- DRB1*07, TNF-alpha 238A xat
interferon gamma (IFN- y) 874A pe v evéountpio petadoon [40], [60], f peréteg g T
KUTTOPIKNG OAVINONG EVOVTIL GLYKEKPIUEVOV uKOV ovityovov [85], [86]. Kabmg ot
UNYXavVIoHol TG avOGLoKNG ovoyng otov 10 g nratitidag B ota modid mov poidvovton
TEPLYEVVNTIKA 1] TNV PO Ppepik] nAkia 0gv £x0VvV aKOUN TANP®G ATOCAPNVICTEL, O
6TOY0G TNG LEAETNG TV M SlEPEVVNON TNG EMOPACTG YEVETIKMV ETEPOYEVELNG TMV YOVIOT®V
mbl2, TNF-0, kot VDR ot petddoon g HBV Aoipméng and Oetikéc untépeg ota mandid
ToVG Kot 6TV €KPacmn g, dnAadn v ukn kdBapon 1 v eEEMEN o€ xpovia AoipmEn.

H EMada ivor yopa xaunAng 1 pétplog evonpukomrog v tov HBV (popeion HBSAQ
0.29-2.6%) [87]. H xéBetn petddoon omd tn untépa 6to Toudi GOUPOVO PE TPOGPATOL
dgdopéva givarl omavia 6TIG EVPOTATKES YMPeS TG Mecoyeiov, KabBMOG ta veoyvd Betikdv
unTépV AapPavouy dpeca petd Ty yEvvnon mobnTiKY] Kol EVEPYNTIKY] 0vOGOTPOPVOALEN
Kol T0 T0c0oto TV HBeAg Betikdv untépav dev eivar vynAdd. H mietoymoeia tov ypdviov
HBV lowdéewv oty madik] nikio petadidovior opiloviia, €VOOOIKOYEVEINKE Kot
yopaxtnpifovior amd HIKPOTEPT OUPKED OVOCIOKNG OVOYNG KOl EVEPYOVS VOGOL GE
ocvykpon pe to moudld g Notoavatolkng Aciag, To omoiot poAvvoviol Kupimg
nmepryevvntikd ko 1 HBeAg Oetikn odon g ypdviag vOGov Tovg eivol HeEYaADTEPTS
dwpkewog [2]. H perétn avt) cvunepiélofe madid vouadikod mAnbvopod HBV Oetikdv
untépwv mov glyav yevvnOel mpv v gvpeia EQAPUOYN TOV TPOYPAULOTOS OVOCOTOINONG
vy tov HBV ko €6e1&av younin coppdpemon oto peténetto pportocpd. H dtopopetikn

KMvikn €kPaom g AolHmENG o avtd To Todld peletOnKe oe oyéon He HETOAAAYEG
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YEVETIKOV TOT®V ot yovidw towv MBL, TNF-alpha kot VDR kot avédeice onuavtikég
ovoyetioelg povo e ti¢ petoArayéc ota TNF-alpha xar VDR.

H MBL £yet onuovtikdé polo o¢ HOPlo GtV GpLvVe TPOTNG YPOUUNIG G GTOH XOPig
aKeEPALOTNTO OVOGLOKOD GUGTHLOTOS OTMC GTO BPEPT, OTA ATOWO LE KVOTIKN tvmon, ota
ool petd amd ynueoBepameion M petopooyevon. Néa dedopéva avadelKVOovLY TO
ONUOVTIKO NG POAO KOl Yoo KOWEG AOUMEELS NG Toudkng mMkiog O6mwg oéeleg M
VROTPOTALOVGES AOUMEELS TOL OVOTVELCTIKOV, N AOIH®EN amd TOV KLTTOPOUEYOAOTO
(CMV), 1o evtomopéva amootipoato kot n ofegio péon otitido [88]. H Asttovpywn
avemdpkeln Tov popiov €xel ouvoebet pe ™ ovyvotra, pe ) cofapdtnta Kot v EKfoon
TV Aopmnéenv oto madid [29], [30], [31], [32]. O pdrog tng oTNV mEPLYEVVNTIKN LETASOGN
OYEVOV NTOTITIOOV TOPAPEVEL QUEILEYOUEVOS, KAODGC 1| TPOGTATEVTIKY TNG OpAcTh Ogv
emPeformbnke oe peréteg evniikov amd v Acia, 01 TEPIGGATEPOL OO TOLG OTOI0VG ElyaV
polvvbei mepryevvntikd and tov HBV [89] kot oe madid e HCV loipwén petd amd
KkaOetn petddoon [33].

>0 yovidro ¢ MBL (mbl2) éxovv avayvopiotel &L LovovoukAEOTIOKOT TOAV LOPPIOLOL,
ot omoiotl emnpealovv Ta emimeda opov Kot TN otepeotasion TG Aektivng. Xto €€ovio 1, ot
HLOVOOTIELOKES aALYEG oTa Kdkdvia 52, 54 ko 57, ta oA D, B ka1 C avtictoya
eaivetal vo emnpedlovv TV EKEPaoT TG 1] TN GLYYEVELX TNG POCIKNG OOMKNG LOVADAG Kot
KOTO OUVETEWL T EMimedo NG AETOLPYIKNG TpwTeivG. To peToaAlaypévo oAARo
opodomolovVTIL MG AAANAL0 O evd ®G¢ A aAAA0 yapaktnpiletal o yevetikog tomog wild
type. To aAAM A0 avevpioKoVTaLl LE SLAPOPETIKT] GLUYVOTNTO GTOVS SLAPOPOLS TANOLGLOVG.
"Etot 10 B aAlAio avevpioketor oto 22-28% tov mAnbucudv e Evponng ko ¢ Aciag,

10 C givar omdvio oty Evpdrn kot avevpickeTol Kupimg 6€ VTOGUYAPIOVE OPPIKOVIKOVG
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TANBvopovg (cvyvotnteg 50-60%) kot to D aAliito éxel ouyvotnta 14% otic Evpomaikég
yopec. EmmAéov moAvpopeiopol mov mpodiabétouv o pikpdtepn €kepacn MBL €yovv
AVOYVOPLOTEL TNV TTEPLOYN TOL VITokvT Tov Mbl2, otig Oéceig -550H/L, -221X/Y, +4 P/Q
[90]. Ot Béoeic avtéc Ppiokovial o€ «avicoppomio. GVVEESNCH UETOED TOVG, KAUOMG Ko pE
TIC KOOIKOTO0V0EC YEVETIKEG TOKIMeG Tov €€oviov. 'Etol povo entd oamiodtumor €xovv
nmapatnpnBel HYPA, LXPA, LYPA, HYPD, LYPB kot LYQC, o€ dtapopetikég cuyvotnteg
avapesa 6tovg ddpopovg TAnbvopotg [90]. H napodoa perétn coumepiélafe to aAAALOL
B xar C tov g€oviov kot t 0éom -221X/Y amd 11g yevetkés mowkides Ttov vrokwvnt. To
aAMAo X cvvdéetal pe ™ peyoivtepn pelwon tov emmédwv MBL and to vréAoura tov
VIOKIVNTY Kot cuvoLAaLeTot POvVo pe T0 A aAANAL0 dyplov TOToL Tov e€oviov. Ot GuyvoTNTEG
TOV aAMAOUOPO®V NTAV € CLUEOVIO e EKEIVEG TPONYOVUEVOV OVOPOPOV GTOV
Kovkdoio minBoopd [90]. Me Bdon tv «ovicoppomio. GOVOESG» TOVG TOL  &ixe
TEPLYPOUPEL, TPOEKLY AV TEGGEPLS GLVOVACTIKOL YOVOTLTIOL: 0 A/A VYMANG €kppacng, o YA/O
evolaueong Ekppaong kat ot XA/0, O/0 younAng ékepaong [83].

H pelétn dev avédeie onuavtiky dtapopd Tmv yovotdinwy MbI2 ce Toudid pe dtapopetiky
KAMvikn €kPaot. ApkeTég TponyoOueves UEAETEG £xovV avayvopicel v averdpkeion MBL
og mopdyovta Kvdovov vy v petdfaocn g HBV loluwéng oe ypovidtnta ctovg
eviiMkeg Kol avtifeta, TOLG YOVOTLTTOLG VYNANG EKEPOONG TNG AEKTIVIG TOpAyOVTES
TPOCTATEVTIKOVG, TPodtafectkong yia avtopotn ukn amoforn [91]. Ot Kovtoovvakn kot
ocuvepyateg £yovv emiong ocifel oto mapeABOV TN onuacios TOV YOUNA®V ETITEI®V TNG
Aextivng ywoo v €€EMEN g xpoviag HCV loipméng oe evidiko minbuopd Kpntav [78].
Avtifeta EMAeyn cvoyEtiong avagépnke oe mponyovuevn LeEAETN 6 ACIATES EVIAIKES O1

omoiot giyav poAvvlel kvping pe kabeto tpomo petddoons [89] kar oe perétn madidv pe
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ka0t HCV hoiuwén [33]. Ta gupiuata peketdv ocvoyétiong g avendpkelog MBL ot
AolpumEn etvar cvyvd pn cvykAivovta Om®G Ty Yoo TG AOWMEELS TOV OVOTVELGTIKOV.
‘Eyxvpn peiétn tov molvpopeiopmv g MBL kot g ovoyétion toug pe m cvyvotnra
OVOTTVEVGTIKOV AOUOEEMV HECH EPOTNUATOLOYI®MV OEV OVESEIEE ONUAVTIKEG OLUPOPES OE
pueyédo opOpd modidv nakiog 1-4 etov [83], oe avtibeon pe mponyovuevn KaAd
oYeOIOUEVN UEAETN, otV omoia Tor moudld pe ovemdpkelo MBL frav oe peyoidtepo
Kivouvo 1o ovamveuoTikn AoipmEn and to Toudid pe euotoloyikég Tipég Aektivng [30]. Ta
QVTIKPOLOLEVO EVPNUOTO UITOPOVV VA atod0000V 6TO SLaPoPETIKO YEVETIKO VITOPabpo TV
Vo peréTn TANBLGUOV, 6TIG dPOPETIKESG LeBOdOAOYiES EKTIUNONG TG KAVIKNG VOGOL 1|
GTNV AVAALGT SUPOPETIKMV YEVETIKMV TOTWV 1) ATAOTOT®V TOV YOVIOI0L.

2t mapovoo  UHEAETN  avahoyn  EAAEWM  GLOYETIONG UE  TOVG  TOAVUOPPIGLOVGS
napotnpnOnke kot yo to emimeda opov. Eivor opxerd dvokoro va exktiunfodv ta
Aertovpyikd eminedo MBL og oyxéon pe v evmdBela og Kamow AOIHmEN Yo dSaPopovg
AOyovs. Apywd yuwti to 6pro kdtw omd 1o omoio ta emimeda g MBL Beswpodvron
avemopkn dev givar capmc kabopiopévo. Kanoleg perétec ypnowomotovv to 500ng/mi,
aAreg to. 100ng/ml 7 ta 1000ng/ml [92], [93], [94]. Extdg and avtiv v acvoppovia, 1
BoAioywmn dpdon g MBL eaptdror ko amd aAhayég otV OMYOUEPY] OUN TG OTWG
TPOoUVaPEPONKE, 01 0OTOlEG GUVETAYOVTOL LEIMOT TNG GLYYEVELNG GUVOESNC TNG AEKTIVIG KO
00nyoHv og eAaTTOUATIKO Qatvotumo. Téhog 1 MBL eivan mpmteivn ofeiag @dong Kot M
ovykévipoon g ovéavetor kotd 1.5-3 @opéc w¢ amdvinon oe stress [95]. 'Etol 1o
petpovueva enimeda ot Aoipwén efaptdvtor and To eminedo TG AEKTIVIG TO YPOVIKO
owdotnuo Tpwv T AOIH®EN, TOL OTN HEAETN aLTH OMMG KOl GE TPONYOVUEVEG OEV TTOV

YVOOTA.
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H emoyn tov TNF-alpha o¢ vroynelov yevetikol deiktn €ywve e€autiag e yvmoTng
OVOGOTPOTOTOTIKNG OPAOo™NG TNG KVTTOPOKIVIG Ko TNG CLOYETIONG TNG e TV Tafoyéveln
€VOG peydiov aptuov avtodvoowv Kat Aotumdmv acbevelimv otov aviporo. O TNF-alpha
glval yvootdg Kuplog yioo TV TPOPAEYHOVDOT Opdcmn Tov. QoT1d60 HEAETEC YOVIOLOKA
eleyyouevov moviikiov &dsiav 0tt o TNF-alpha éyet dumAd podho, Aettovpyel g
TPOPAEYLOVAOONG KLTTOPOKIVY] GTOL apyIKA oTdd TG AOIH®MENG Kol OC KOTOCTOATIKN
KLTTOPOKIVI] 1 OVOGOPLOMOTIKOG — ToPAyovIag oTa €MOUEVO OTAO TNG OVOGLUKNG
andvmong [96]. Mia dwpoporoinon oto oot pvduiong tov TNF-alpha umopei eniong
VoL ETLPEPEL OO TNG dpaomng Tov Topdyovta, [55].

O molvpoppiopog TNF-alpha -308G/A  gaivetar va emnpedlel v £KEPACT NG
Kuttopokivng. H petaAloyn odnyel oe 800 S0popeTiKES LOPPEG TOL 1010V YEVETIKOV TOTOV:
N yovavivn yoapaktnpilet 1o koo aalniio TNFA*1 kot 0 avTikataotdtng e n adevosivn
10 onoviotepo aAAnio TNFA*2. H napovsio tov cmavidtepov TNFA*2 €yel cuvoebet pe
avénuévn avtopatn N HeTd amd diEyepon mapaywyr tov TNF-alpha in vitro kot in vivo
[97]. Ou petémerta peréteg g EmBPUONG TOL TOAVUOPPICUOV OTH HETOYPOUPT TOL
TOPAYOVTA £YOVV ATOOMGEL AVTIKPOVOUEVA amOTEAESHATO, TOAVE AGY® TOL SLOPOPETIKOV
UNKOUG NG aAAnAovyiog Tov VITOKIVIT oL UEAETHONKE, TOL OLPOPETIKOV TOTOV TV
KLUTTAp®V Tov ypnoipomomdnkay, e avlpomelag 1 Oyt TPOEAELONG TOVS KTA. ZUEPQ
appiopnteitor 6t to eminedo opov tov TNF-alpha avtictoyobv pe to oAAA0L TOV
moAvpopeiopot -308, aAAdd de umopel vo oamoxAelotel 1 mOavoOTTO O TEAELTOLOC VO
emnpedlel TV TomKN cLYKEVIP®OT Tov mapdyovta [55]. Téhog n pHOon g dpdong tov

TNF-alpha yiveton ektdc and tov kabopiopd Tov emmédnv Tov, ue v mbovr enidpoon
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TOV TOAVUOPPIOUOD OTN GUVOESN TMV TLPNVIKOV HETOYPUPIKOV TOPAYOVI®V 1| OTNV
Tapaymyn kKot anedevfépwon tng mpoteivng [55].

210 moapedov o -308 mOALUOPPICUOE TOL VTOKWVNTH €xel ovvdebel pe tov kivovvo
aVATTLENG VELPOLOYIKAOV EMITAOKOV GTNV €AOVOGia, e TNV ékPacmn ¢ Aclopavioons Kot
™G oNYne mov emumAékel 10 Tpavpa. Ot perétrec apopodv kvpimg eviAko TANOLGUO.
[Ipoécpatn perétn ocvoyétiong tov -308 pe tov Kivouvo veoyvadv ToAD yaunAiov Bdapovg
vévvnong vo avortoEouy onymn dev OvEDEIEE GULGYETION, VTOJEIKVOOVTAG OlOPOPETIKO
unyaviopd pvduong tov TNF-alpha peta&d evniikwv kot Bpepav [98].

2V mTopovca HEAETN aviyveLTNKaV To dAAnAa 6t Béon -308 pe cvyvotnta avdioyn pe
exelvn mAnBuopdv g votwg Aepung (5%), pikpotepn amd exeivn mpomyoduevng
avapopac oe Kavkdoio minbvoud g Meyding Bpetaviag (30%) [99]. To aAinidpoppo
TNF-alpha -308 G Bpébnke va éxet avénuévn cvyvotnta oe ypoviovg HBV acbeveic oe
oLYKPION HE TNV OpAda eAEYYOL KaBMG Kol 6€ modd Tov PoAOVONKAY Ge GOYKpPIoN Ue
eketva mov 0g poAvvOnkav mapd v €kbeon otov 10. Evprpata tponyodueveov LEAETOV G€
evilikeg Ppiokovior o€ ovupovio pe avtd to amotédeoua: to TNF-alpha -308G éyet
ouvoebel pe peyolvtepo kivovuvo ukng empovig [57], [58] N e&EMEN g nratikng vocov
[56], evd 10 -308A aAAnAopopeo pe kaAAitepn mpdyvoon g HBV loipwéng [54]. H
VobeoT TG peyoATEPNG EKEPAOTG TOV TTopdyovia mapovsio Tov -308A aAiniopdpeov
mopEyel e€nynon v T mopondve cvoyeticels, Ppioketoar wotdco oe avtiBeon pe T0
gupnuo 0Tt og Toudd pe ypoévia HBV Aolpmén oe @dorn avooslakng avoyns, n mopoyoyn
tov TNF-alpha omd povokbOttapa mepipeptkod aiporog petd m diéyepon TOvg MOV
peyoAvtepn o€ oyéon pe vy dropa eAéyyov [100]. H avtipatikdmta avth aipetol av o

moAvpopeiopog -308 dev emmpedlel ta enimedo Tov 0pov AL ETOPE GTNV EKOPOGCT TOL
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napdyovto, 6Tov TOMO TG PAEYUOVIG OTmE TTPoTabnke otnv ovackomnon tov Elahi et al
[55]. Téhoc n ovoyétion g ékPaong e HBV Loipuméng pe tov -308 pmopet va epunvevtel
UE TN OULVOECT TOL YEVETIKOD TOMOL HE TO YETOVIKG Yovidowo tng mepoyng HLA
(HLADR13), to omoia emiong cvoyetilovior pe €viovi avoolokr omdKpion &vVovil ToL
HBV [54].

Ta tedevtaia ypovia 1 Prrapivn D €xel £pbet 6To Tpooknvio ¢ Epevvag Kabmg Exetl Ppedel
OTL €yl TOAATAES dpdoelg exTdS amd T pUOUICT TG OUOLOGTACNG TOV 0GPEGTION Kot TOV
petafoiopod twv ootwv. H Prrapivn eivor pia oppudvn pe dopnr] otepogdons oty evepyo
™m¢ popen (kodottpiodn, 1,25(0OH),D) kou aokel ™ dpdon ¢ pécw oL VTOdoYEN TG
VDR, 0 0omoio¢ aviKeL GTNV OKOYEVELDL TOV VITOJ0YEMV TOV TUPNVIKAOV OPLOVAV Kot EXEL
poro petaypagkov mapdyovta [101]. VDR vrodoyeig avevpickovtar oe moAAOHS TOHTOVG
KLTTAPOV, 0TS e KOTTOPA TOL BoV adéva, ota pakpoedyo kot o€ T kot B kbttapa tov
pogdod tov ootdv. To chomua puduong g Prrapivng eivar Svvopko kot mepthapuPiver
TOAAOVG TOPByovTeEG, 0 KOBEVOG amd TOvg Omoiovg £xel cvoyeTiotel pe v éxPaon g
vooov. Extog and ) pvbuon g Prrapivnig D péow tov vmodoyéa g VDR, n pe v
Brrapivn D ovvdeouevn mpoteivn (vitamin D binding protein), ta évlopo vdpo&uiimong
CYP2R1 kau CYP27B1l twv pn evepydv popeav g Prrapivng kot dAla éviopa tov
Kutoyp®dpotocP450 [102] emnpedlovv ™ Asttovpyia g Extdc amd v moAvmAokotnTo
oV cvotnuatog Ppédnke ot ta emineda opov 1,25 OHD dev ekppdlovv TV avtokpivi 1
TNV TOPOKPIVY OpACT TNG EVEPYOVS OPUOVIG KO ETKPATEL LEYAAT ETEPOYEVELN CYETIKA LUE
ta eninedo ¢ Prropivng mov mpodiabitovy oe Ty TpoOyvemon oty oacbévewn [102],
ATOSVVOUMVOVTOS TO JY®PIoUO TV emmédmv ™  Prrapivnig D oe emapkr, petpiov

Babuov averapkn (insufficiency) kot coPapov PBaduov averapxn (deficiency).
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O poérog g Prrapivng D oty evmdBeio otig Aoméelg sivon adoppiopnros. H
avemapkewn ¢ Prrapivng el ovoyetiotel pe v evmdbeio ko Tt cofopdtnTar NG
evpatioong [103] pe ™ cvyvotta kot T didpKeLe. VOoSHAELOC YioL LOUMEEIC aVATEPOL KoL
KOTOTEPOL avamvevotikob [63], pe tov apbpd twv CD4 kuttdpov HIV Betikdv atdpwv
[104]. Ot cvoyeticelc avtég e€nyodvrol av Anedei vroyn o pdrog ¢ Prropivig otnv
€Yyevn Kol TPocopprooTikn avooio: H Prrapivn evepyomoteiton HEG® TOL HOVOTATION TMV
TLRs «xot mpodyst Tnv €yyevil ovoclokn omdvinon pHEow TG OEYepoNg NG
QVTLYOVOETEEEPYOOTIOC, POYOKVTTAP®ONG, Tapaymyng IL-1B ka1 TNF-alpha [105]. Avrifeta
nepropifel v vepPoikn avtidpaon TG TPOCAPUOGTIKNG AVOGIaS, EMOPOVTAS TOGO GTO
KOTTOPO TNG TEAELTAlOG OAAG KO GTNV IKOVOTNTA TG E£YYEVOLS OVOGiag v dleyeipel v
eniknn, péow g katactoAns ¢ IL12 xor g dwpopomoinong twv devoplTikadv
Kuttdpov [63].

AT TOVG YEITOVIKOVG TOAVHOPPIGLOVS TTOV £YovV evtomiotel 6to yovidto Tov VDR (gwcodva
IV) téooepig givar mo ovyvoi otic peréteg ovoyétiong, ot Fokl, Bsml, Apal ka1 Tagl. O
Fokl emmpedler dueco 1 ovykévipmon 250H D: to Aydtepo ovyvo oardfio T
ovoyeTioTNKE pe VYNAN ovykévipwon Prrapivng. O moAvUopEIGUOC TPOKOAED aALYEG
otV 0éon évapéng petaypaeng tov VDR, mpokaiel v mapaymyn pikpotepov peyéhovg
TpOTEIVNG Ko aAAGCEl TIC Asltovpykég 1010TNTEG TOL LIodoyéa. H  drapopetikn
AELITOVPYIKOTNTO. TOV VTTOOOYEN Umopel va peTafdAdel TNV gvepyomoinom yovidiov amd
Prropivn kot va €xel emidpaon oe éva peyAAo €0Pog eVOOU®V OV EUTAEKOVTOL GTNV
napaymyn kot oty aroudkpovven e 250H D [102]. Extog amd tov FoKl, ot vdrourot
moAvpopeiopol oto 3’akpo tov Yovidiov @aivetoar va eivor pn Agltovpylkoi Kot o€

«avicoppomio. ovvoeong» petald toug. H ovoyétion touvg pe t gumabein ot vOcO
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VOOETIKG OOOIOETOL OTNV OGUVOEST] TOVC UE £VOL 1 TEPLCCOTEPOVS AELTOVPYIKOVG
TOADUOPPIOUOVG G KATO10L A0 oNueio evtdc 1| eKTOG Tov yovidiov [64].

Ot Janssen et al. mopatipnoov ONUOVTIKY GLGYETION TG YEVETIKNG eumdfelag ot
BpoyyoAitoa and RSV pe 014popovg ToAUOPPIoHONS YOVISI®V, GUUTEPIAAUPOVOUEV®V
tov VDR [106]. Ot Roth et al édei&av 611 100 moudd pe yovotvmo ff (Fokl) eivan og
avénuévo kivouvo vor ovorTOEOVY AOTHMEN KATMTEPOL OVOTVELSTIKOL (Kupiwg RSV
BpoyytoAitida) [107], evd ot Aslan et al Bprikav to Fokl (ff yovotumo) emBapvvtikd kot tov
Apal (o aAAnAo) mpootatenTikd TopdyovTa yio. Ty ovporoipmén [108]. Ot moivpopeiopoi
&youv emiong ovoyetiotel pe v gumdbeia otov HIV-1 [109]. Eyetikd pe t1¢ 10yeveic
nratitdeg, N dpeon oviukn opdon g Prrapivng D oe xuttapikéc oepés £xel avaderytel
v tov HCV [110], [111] ko ot moAvpopiopoi too VDR (non bat-CCA amidtumog kot non
CC-Apal genotype) éxovv GUGYETIOTEL e TOPATETOPEVT UKT andvtnon ot Oepansia, v
N avemdpkelo g Preapivng €xel avayvoplotel ©G TPoyveoTikd otowyeio amotvyiog g
Bepameiag [112]. Ov morvpopeiopoi VDR (bAt-CCAxar Apal CC) edavnkov emiong va
npodiabétovy o eEEMEN g ivwong ot ypovia voco [113]. H Brropivn D oty apodiun
HBV Aoipwén pmopel va emmpedlet tnv mupododtnon g £YYEVONS 0VOGiag, VO KATOUGTEAAEL
™mv ékppaon tov IL-12 kot IFN- vy kot ) dopopomoinon tmv devopitikdv kuttapov [63],
[114]. Ze mpooeotn perétn and v Kiva HBV Betikdv atoumv pe S1opopeTiky KAVIKN
£KPaon Kot vylOV atOp®V EAEYXOV, Ol YOVOTLTIOL TOV ToALHopeIcpov Tagl Bpédnkav va
£YouV TAPOUOLEC GUYVOTNTES AVAUESH OTIS Opadeg ovykpiong [115], edpnua mov &ivar
AVTIPATIKO LE TOV TPOCTATELTIKO pOAO TOoL YovoTtumov tt tng B€ong Tagl mpomyoduevng

UEAETNC o€ Tand1d Ko eviAkeg pe nratitido B [116].
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> perétn 1o aAnAdpopeo VDR Apal a gaiveton va cvoyetiCeton pe v kdBapon g
Moipwéng and HBV kot o1 amddtvnor aT, At (Apal - Tagl), ot omoiot ivon ot o kowvoi
omv Kovkdow @uin [64], [117] ocvoyetiotnkov pe ukn kdOBaporn Kol UKf ETUOVH
avtiotoyyo. Xe pio perémn oamd v Ivdoia o yovotvmog Apal aa ko o amiotvmog at
ovoyetiotnKov pe cofapn nratiky PAAPN Kot vymAoTEPO UK Poptio [67], evd oe evihikeg
and to Taifdv o amkdtvmog At cvoyetionke pe oLYVEG aval®TVPDOGEIS TNG MNTATIKNG
eAeypovng kat gppévovoo, Betikomoinon tov HBeAg [118]. Av kat o yovotumog TT €yxet
ocvoyetiotel pe vynlotepa emimeda Exkppaocng VDR kot peyodvtepn wovotnto tov
KLTTAp®V 1oL EEVIOTH va. ypnotpomolovv tn Preapiviy D [119], n ernidpaon tov mokiMdv
VDR Apal kot Tagl otic avocwokéc Aettovpyleg g Prropivng eivor dyvootn kot ot
avtipatikés ovyva cvoyetioelg tov VDR Apal kot Tagl otovg vmd perétn maAnbocpovg
umopet va eEnyndel péow g EAAEYMS TG AEITOVPYIKOTNTAG TOVG 1] TNG GUVOEGNC TOVG L
AoV GyVmOOTOVG AEITOLPYIKODS TOAVUOPPICHOVS, THAVE OOPOPETIKOVG OVAIESO OTIG
drapopeg PuAEC [64].

Bpébnke otatiotikd onuoaviikny oyxéon tov @UAoL pe ™ poAvvern ond tov HBV oy
TPOUN TondIKY] NAkia, kKabmg Ta ONAea dtopa elyav HeyoAdTEPO KIVOLVO VO OTOKTIGOVY
Moipwén amd o dppeva dropo (p=0.032; RR=1.33, Cl 1.00-1.74). Koavéva @O0 ®»oT1060
dev vmepelye oty avtopatn oamofoA] tov 100 N omv petdPfacn oe ypodvie vOGO.
[Tponyovueveg peréteg amd v EALGOG kol to eEmTepkd eiyov avadeifel peyoivtepn
EMIKPATNON TOL ApPeVOG OOV petald tov Betikdv yio o HBSAQ atdépwv [120], [121].
Eniong perétm otépwv pe mmatitido B mov ypeidotnkov Mmootk peTapdGyELOoN
emPePaivoe O6tL To ONAea Gropa evéyovv peYaALTEPO Kivovvo vo avamtvéovv oéeia

NTATIKY OVETAPKEWL KATA TN Owdpkewn tng ofelog vooov, evd To AppeEVO GTOHO Vo
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avortoéovy ypdvio, NToTiTIdn TOLV KOTOANYEL o TeEMKOD otadiov nmotik voéco [122].
Qot000 TPOcEAT HEAETN peydAov TAnBvopov oty Taifdv €deiée OtL M emppon Tov
@OAOV e€apTOVTAV OO TO XPOVO KO TOV TPOTO PETAOOONS TOL 100. 'ETotl 0tav 1 Aoipmén
cuvéBave otV OOk NAkio, owoOTE TO EMIMESD TOV OPUOVOV TOL (VAOL NTOV OKOUOL
YOUNAG, M emkpdInon tov dppevog eOAOL efodeipeTol Kol AAAOL TAPAYOVTEG OTMOC TO
untpikd eoptio kabopifovv ™ petddoon [123]. Avtifeta, £xer emPeforwbei n avEnuévn
eumdOelo TV ONAE®V VEOYVOV GTNV EVOOUNTPLO KO TEPTYEVVNTIKN LETAOOGT TNG AoipmEng
and tov HIV omd tovg Biggar et al, omodiddpevn oty EAAEWYN TOV OVIIOPACEDV
16TOcLUPOTOTNTAG HETAE) TOV UNTPIKAOV AEUQOKVTTAP®V Kol TOV EURPLIKOV OVILYOVOV
evtomlopevav 6to Y ypopocopo [124]. Zvumepacpatikd, 1 uoyETion TG LETAG0GNG TOV
00 pe 0 ONAvkd eOAO otV mapovoa peAétn Ba pmopovoe va amodobel oe avdioyn
EMAEWYM M TPOTOTOINGN TG AVOGOAOYIKNG AVTIOPAOTG TNG UNTEPAG TPOG TO TOdT KATA TIg
UIKPOUETOYYIGELG GTNV TTEPLYEVYNTIKN TTEPT000, 1) OO LE KATOLO UNYOVIGHO OLEVKOADVEL
™V €I6POAN TOV UKOV OvVTIYOVOV KOl TV ETEKTACT] TOVG 6T0 EUPpvo. Mia tétoln vrdheon
®o1000 Ypedletan emPePainon oe emapkn apOud veoyvov HBV Betikav puntépov.
Iepropopoi Tng peréTng

Aldpopot tepropiopol Ba mpémetl va AneBovv voyn otV aloAdynon TV OmOTEAECUATOV
™G peAémg avtig. H avadpopikry ouon kot 0 oxedlacpidg g 0eV EMTPETOLY T YVAOON
TANPOPOPLOV OTT®OG M oKPPNS ypoviky otiyun g ékbeong tov Ppépovg otov 10 g
UNTEPAG, TO UNTPIKO UKO QOPTIO KO 1 OPOAOYIKN KOTAGTOOT TNG UNTEPOS GTNV KLUNOM 1
TOV TOKETO, TAPAYOVIEG MOV &ivol Yyvmotd 0Tl oyetilovtal pe OlpopeTiky] €kPaocm
MoipmEng tov Bpépovg. Qotdco OAa tar Todld g peAEng eiyav yevvnbel and HBV

Oetucéc untépeg, eiyav extebel otov HBV mepimov émc ta 2 €t kot diétpeyay mopdpHolo
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kivduvo Aoipméne 1 avamtvuéng ypoviag Aoiuwéng [125].H dwamioctmon g Aoipméng g
untépag PacioTnke oTo TPOGPATO OPOLOYIKE TNG OMOTEAEGLOTO KOL GTNV TPOCMTIKY TNG
popTUpion CYETIKG HE TNV OPOAOYIKN TNG KATAOTOON oTov ToKeTO. Evtovtolg dev Mrav
EQIKTN M OOTPOUATOOT TOV TdIMV o€ ekelva mov lyav yevvnOel and HBeAg Oetikég
ko HBeAb Oetikég untépeg, n omoia evOgYOUEVOC SLOPOPOTTOIOVOE TIC GLOYETIGEIC UE TNV
ékPaon g Aoipwéng [2]. Eniong dev Ntav yvwoth 1 aitic TG QTOYNS CLUUOPOMONG LE
v €ykopn avocompoLAasn og avtd ta modid. [Tibavoroyodvtar Adyor dmwg n yévvnon
TOV TV TPV TNV gupeion EPAPULOYT] TOV TPOYPAUUATOS OVOGOTOINGNG, TO YOUNAD
HLOpPOOTIKO eminedo TV yovéwv, 1 dVoKOAN TpdcPact oe vanpecieg vyeiog Kot 1 EAAewym
acPOAMoTIKNG KdAvyMe. Ta modid dvnkav 6e vopadikd mAnbuoud pe cuyxpoTiopd TV
atopov ot katowkieg kot avénuéva mocootd @opeiog tov HBV. 'Etor m opildvria,
EVOOOIKOYEVELOKT] LETAOOOT dEV NTOV OLVOTO VO ATOKAESTEL, KABDG dgv NTAV YVOOTN N
O0POAOYIKT] KOTAGTACT OA®V TOV VIOAOIT®V PEADV TG OIKOYEVELNG.

Extog amd v &Adewyn mAnpoeopiodv, to HIKpO Héyebog Toug Oelypotog omotélece
emmAéov TEPOPIGUO, AOY® TNG GvoyYETiong Tov pHe avénuévn mbovotnta avedpeong
oToTIoTIKoD AdBovg tomov I kou moapoaPioong g ooppormiag Hardy-Weinberg otnv
KaToavou TV oaAAnAopdpowv. T T ovAloyr emapkovg oplfuod Taddv  Eyve
detypatoAnyio Kot EAeyY0g VO peydAov aptBpov atdpwmv, aAAL N AVEDPEST] LEYUAVTEP®OV
opdomv sy pe mpodyn HBV Aoipmén oe pia pun evomuikn yopa 6nwg n EALGda elval
O0OKOAN. XTIC uépeg pHog To veoyvd mov yevviovvion amd HBSAQ Oetucéc untépeg
Aappavoov avococeapivn kot gpfoAitdlovtal dueca ot yévvnon. 'Etol o1 mepumtdoelg
HBV Moluwéng otnv modikn nAkio apopovv 6€ amotuyio TG avoGomoinong, ol omoieg o

Ba propovoav vo opadomotnBodv Yo T HEAETN OVOCOAOYIKAOV TOPAYOVTI®V LE TOOLL TOV
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dev &yovv ektebel og TeyvnT avocomoinotn. Téhog nebodoroyKd mEPLOPIGUO AMOTELEGE M
napafioon g woppomiog Hardy- Weinberg yio. tov TNF-a molvpopeiopd. To govouevo
Bo pmopovoe vo amodobel 6to UIKPO HEYEDOC TOL JEIYHOTOC Kol OTNV KAEIGTY] YOVIOLOKY|
oegopev AOY® TOV LYNADV TOCOGTMV GLYYEVELNS Oipatog petald tov cuvipopwv. H
nopofioon g woppomiag £xel mapatnpnbel oe mponyovueveg HeAETEG Kal £xel amodobel
o€ VTOPEN CLOYETIONG TOV YEVETIKOV TOTOV UE TN VOGO, G€ Un-tuyoaio (evydpopo Kot o€

KOO yeveTikd vofabpo tov vd perétn tinbvoudv [79].
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6. LZYMIIEPAXMATA

>t peAétn avt) €ywve mpoomadelo vo e£AYOLUE CUUTEPACUATO YO TNV EVOEYOUEVN
YEVETIKN TPooldbeon Twv Ttadidv otn poéAvven and tov HBV g untépag toug 1 va otnv
avamtoén ypoviag HBV Aolpwéng amd 1n o0ykpion ouyvoTHTOV OAANAOUOPP®V Kol
YOVOTOT®OV YEVETIKOV TOMWV G KOIPLOLG OVOCIOKOVG Topdyovtes. Xvumepthdfope €6
YEVETIKOVG TOTOVG, OV Elyov mporyovueva peretndel oe oyéon pe v nmotitdo B oe
eviAKo TANBuGud, oAl dev eiyav peketnBet oe oyxéon pe v HBV holpmén oty npodun
moudkn nAkia. Ta evppata poag vrodeikvoouvy Ot to povordtt tov TNF-alpha kot wbava
¢ Vitamin D umopei va gpmiékovtor oty e£EMEN g Tpodiung HBV Aoinwénc. Qotdco
0g pumopovv va e&oyBobv aGPOA GULUTEPAGUOTO KOL TO ELPNUATO HOGS TPEMEL VO
BewpnBovv mpokatoptikd péypt v emPefainon Tovg and YOVOTLTIKES KOl QOLVOTUTIKES
UEAETEG OE UEYAADTEPOLS Kol Ol0POPETIKOVG TANOLGHovs. Tlapd v mpdodo mov &xet
onuewdel v ommv katovonon g npoung HBV Aoipwéng ta tedevtaio £tn, pévouv
TOAAG akOpa va dtepevvnBovy 610 TEdI0 TNG OVOGLOKNG OTAVINONG TOL EEVIGTY] GE QLTNV
mv kpiowyn mepiodo g (ong.

[evetikég HEAETEG CLGYETIONG UE TIC CVYKEKPIUEVEG LETAAAQYES Elyav TpaypaTonombel o
dAheg moudlatpikeég mabnoelg oto mapeABoOv, oAAL cvyvd oméddov pn cvykAivovta
ATOTEAEGUATO AOY® TOV SOPOPETIKAOV PLOUIGTIKOV UNYOVIGUAOV OTIC O1APOPES NATKIOKES
opdoeg, Tov peyebmv Tv Vo HEAETN TANOLVGUAOV 1] VTOPYOVTIOV GLVOIEGEDV TOV YOVIOIWV
oTOY®V TOL EYOV CULVEMEW £VOG OLYKEKPIUEVOSG GLVOLAGHOS OAANAOUOPP®V Vol
epeavifetor mo ovyvd amd TO TLYXOIO OVOUEVOUEVO. XTIG HEPEG Hog elval dlnbéotpeg
UEAETEC OLOYETIONG HE olpmon OAOL Tov €Dpovc Tov yovidtwpotog (Genome Wide

Association Studies), ot onoieg omote 0OV 1YLPES HEBOSOVE Yo TNV aVayVOPLET YOVISI®V
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OV gUmAEKOVTOL 6TOV Koboploud Tov @avotumov g vooou [23]. Xapoktnplotikd oty
HCV loipmwén pécw GWAS avadelytmrkov KoivoOpleg TOKIMEG TG K®OTKOTO0V00G
neployng Tov yovidiov (IL28B) tng vteppepovneg AGudo w¢ ot mo KaboploTikEG TEPLOYES OF
OO0 TO YoVIdimUO yloo TNV avTONATN Kol emoyopevn pe Oepomeio amoBoArn tov HCV,
TPOGPEPOVTUC £VOL EATIOOPOPO LEGO Y10L TV OVTILETOTION TG 10YeVoD¢ Nrotitidag [126],
[127].

O Aetovpykdc YopoKTNPoUOS KOG YEVETIKNG GLOYETIONG eival oamoapaitntog yo v
gpunvela ¢ moapovoiog M ™G amovciog TG ovoyetiong. Xtnv mapodoo HEAETN
AVLVELTNKOV Ol TOAVHOPPICLOL KOl TapAAANAL TTpocdlopicTnkay To enimedo opod TNg
MBL, avadewkvooviag Ot to younid emineda opol tovtilovior pe TV mopoLGia
AAMAOLOPOOV  YOUNANG €KQPOoNS, ©€ oLppovio pe mponyovueva PipAtoypaeucd
ogdopéva. Ot ovyvoTNTeG TOV OAANAOUOPPOV Kol TOV €MITESOV 0pov NG AekTivig
Bpétnkav va £xovv moapduola katovoun HeTaEh TOV TPLOV OPOAOYIKAOV Opadmv. Avtifeta
v tovg moAvpopeiopovs TNF-o xor VDR, m Aettovpywodtnto dev  givor mAnpmg
kaBopiopévn. H ouvovaotikn avayvopion ToV YEVETIKOV OEIKTOV Kol O AEITOVPYIKOG
YOPAKTNPIGUOS TOVG, HELWDMVEL TOV KivOLVO HEBOOOAOYIKOV ACLUPOVIOV Kol givol
aropaitnro ®ote vo PeParwbel n cuUPoAN TG YEVETIKNG ETEPOYEVELNS GTOV KOOOPIoUO TNG
YOVIOLOKNG EKPPOONG KOl TOV YEVETIKOV TTPOTIOVTOC 0TV TafoyEveln TG VOOOV. ZUVETMG
6TOYOC TNG MEALOVTIKNG €pELVAG lval Vo aE10TOMNGEL OAES TIC VILAPYOVGES TPOKOUTAPTIKES
GUOYETIOES KOl VO OTOGOPNVICEL TOVG UNYOVIGLOVG OV TIS €€NYOUV G KVLTTOPIKO Kol
poplokd eminedo.

Metd v kaBiépwon tov mpoypaupotog avocomoinong yw tov HBV maykoouimg, m

TEPLYEVVNTIKN OAAQ kol 1 oplldvtio PETAOOOM otV TodK)] MAkion €xel oNUAVTIKA
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neploplotel. H  AolpumEn onuepa €xel ovuvovaotel HE TEPUITAOCES OMOTLYING 1TNG
avocompoOAaEns. To mpdPfinua éykerton ot veoyvikn kot Bpeeikn mAkio, xabdg
ovppova pue tovg Ni et al n ypdévio Aoipwén eykobiototon Tpv ™V NAKia TOV 2 €TOV
[125]. To KAvikd dedopéva. yioo aVTEG TIG TEPUTMOELS AVUIEIKVOOLY TO VYNAG eminmedo
wpiog (mopovsio HbeAg) thg untépag, tnv evéountpia AoinmEn kot v udAvven amd ukd
OTEAEYT] OV UTOPOVV VO SLPEVYOLV OO TNV TECT) TOL OVOGOAOYIKOVU GLGTNHUOTOS MG
TAPAYOVTEG KIVOUVOL. ZYETIKA LE TN YEVETIKY] TPOOLAOESN TO EVOLPEPOV GTPEPETAL GE
yoviowa tov HLA, 6nwg og mpdseatn GWAS ta adiniopopea HLA-DP avayvopictnkay
¢ yeveTikoi tOmot umddeiag yo ypovio nratitida B [128].

H perémn pog Mrav avadpopkn oe mAnbuopd pe YounAn CLOppdpewon pe to eBvikd
cvotua gpforacpod. Mewovektel 6to 0Tt dgv givar YVt N akpPng YpPOoviK oTiyun
HOALVONG TOV TOIMV, TO UNTPIKO UKO (OPTIO TPV Kot HETA TN YEVVNON 1| TO OPOAOYIK(L
otoyela AV TV vroloimwv peAdv ¢ owoyévelas. 'Etot Bacilovpe v vobeon g
UETAOOONG TOL 100 ad TN UNTEPQ 6TO TOdl HOVO oTa OETIKE OPOLOYIKA ATOTEAEGATA TG
untépag, yopic va etvar duvatdg 0 AmOKAEIGHOS TG peTddoong amd GAAO HEAOG NG
OIKOYEVELNG OTIMG O TATEPAG 1) TNG EVOOOIKOYEVELNKNG LETAO0ONG. 26TOCO GE OAA TO TTAdL)L
N ékBeom otov 10 eixe cvuPel mepimov Emg ta mpmdTa 2 £11 ™S {ONg Kot SETPEYAY TAPOLO10
kivovvo Aoipwénc N xpovia vocov. Elyav v dwoutepdtnra 01t dev elyav Aapet kaborov i
TANPN avocomoinom Kot dev glyav extebel 6e avVTUKY] Ay®YN, ETOUEVMOG GLVIGTOVGOV £V
TANOLOUO avemMPEaoTo amd TEYVNTEG AvOGOAOYIKEG TEoels. H avedpeon peyoivtepov
Oelylotog Ko 1 OlEVEPYELL OVAAOYNG TPOOTTIKNG HEAETNG €ivol dVOKOAN ©€ VT TNV
nikia, Kabmg 6Aa Ta veoyvd Betikdv untépov oty EALGSa Aapupdvouv dueco madntikn

KOl EVEPYNTIKT AVOGOTPOPLAAEN GTN YEVVNOT).
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Ta gupAuota pog VIOdEKVOOLY TN ovppetoy ¢ 0éong -308 tov TNF-alpha kot tov
molvpopeicpudv Apal koar Tagl tov VDR ot yevetikn evmdbeio tov modwwy pe HBV
Loipwén. O poéroc tov TNF-alpha otnv HBV Aoipmwén eaiveton va givarl S10popetikdc o€
EVIIMKEG Ko BpEQN, EVO N YVOGTH OVTUKT TOV 0pAcm €IvVOl OVTIQATIKN LE TN 1010TNTA TOV
va euvoel v avocoloyikr avoyr. Ot moivuopoeiopoi tov VDR oaivetan emiong va
emmpedlovv TN AEITOVPYIKOTNTO TOV VTOJOYEN KOl ETOUEVMG TN Opdon g Prrapivng D
HEG® TNG GVVOESTG TOVG LE AYVMGTO AEITOVPYIKO YEVETIKO TOTO £VTOG 1) EKTOC TOV YoVdiov
tov VDR. Xvvendg dev eivor yvootd av 1 CLGYETION TOLG OVTOVOKAGL AELTOVPYIKY|
avemdpkeln g Prrapivng D oe éva mAnBououd g Mecoyeiov pe peydiAn €kbeon otnv
NAKY aKTvoBoAios | VTOJSEKVVEL GLGYETION e GAAOV YEVETIKO TOTO, KOIPLO Y10 TOV
éleyyo tov HBV. Ta gpomuota avtd Oa pmopodcoav vo amovinbBovv pe PeAAOVTIKEG
UEAETEG GAPMOTNG OAOV TOL YOVISIOUATOS, G€ delypato oAkoD aipatog 1 Poyudy Nmatog
Bpepdv pE YVOOTN TEPLYEVVNTIKY AOIM®EN Kol TPOOMTIKY) TOPAKOAOVONGN TV
KAWVIKOEPYAOTTNPLOKADV TOVS OEOOUEVOV.

To gvpnuota pog poll pe tor omoteAEoUATO GAADV HEAETMOV GLGYETIONG, EVOEXOUEVMS VO
GUVEICQEPOVYV GTI OlELKPivion ™S avocoyevtikng tov HBV. Mmopovv va avadeiEovv
YEVETIKOVG OEIKTEG Y10 TNV OVAYVOPIOT] ATOU®V, TO OTTO10 SLATPEYOLY UEYOADTEPO KiVOLVO
va €govv etoyn £kPacn kot mov xpNlovv GLGTNUATIKNG TopakoAoVONoNc. MeAlovTikd
evdéyeton va yivel gkt 1 Oepomevtikn mapEpPacn oto avemapkn Yovidlokd tpoidvto Tov
gumAékovtal otov €Aeyyo Tov HBV kot oty andvinon tov epfoitacud. Xapaktnpiotikd
yw ) Preopivny D, yivetal culitnon yio v avantuén eE0TOUIKEVUEV®OV GLGTAGE®WYV Y10l TO,
dropa pe yovotumoug mov wpodlafétovy oe avendpkela g Prrapivng, oote va pelmdel o

kivdvvog avemBoune éxPacng tg vocov (nutrigenomics) [102]. Téhog peAlovtiky
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TPOOTTIKN OmOTEAEL KOt 1 avamTuén e€atopikevuEvov euPoiinmv Kot d0coA0YING TOVG e
Bdon v mapotpnon tov yovoétumov kol Tov gowvotdmov. H tepdotia dabecipotnta
LOVOYOVIOLOK®MY TOAVHOPPIGUAYV, Ol Tpocpates efeMlelg g PlomAnpoeoptknig, 1
TEYVOAOYIOL LUKPOGLOTOYIOV KOl 1| KATd TOTOVG petadratyéveon Bo amoteAécouy apmyd
0€ UEANOVTIKEC UEAETEG KOU OPNVOLV EATIOEC Yoo TNV AVATTUEN OTOUOTOTOMUEVOYV,
YPNYOP®V KOl TPOCITAOV EPYOAEI®V GTN JYVOGTIKN KOl 6TN OgpamentiKny g nrotitidng

B.

80



Epgovntikoi opifovreg oty kaBetn perasoon tov HBV

Ye pio emdpevn peAétn g petdooong tov HBV amd ™ untépa oto moudl dtdpopeg
TOPAUETPOL TPEMEL Vo, AneBovv vroyn: [a ™ ovYKEVTIPOON 1KAVOTOUTIKOD 0plOpon
modtmv otnv EAAGSa kot v €E00QAAIoT TNG OTATICTIKNG OVUVOUNG TNG LEAETNG, amotTeital
TOAVKEVTPIKT] CUUUETOYN AOY® TOV €EOUPETIKG UIKPOV TOCOGTOV PPEP®V TOL OITOKTOVV
TePLYEVVITIKN Aoiuwén otn yopa uag [129]. H pdon ¢ peiéng Ba froav mpotindtepo vo
glvol TpoomTikn omd Tn yévvnon, OOTE va gival EQIKT M EKTIUNON TOV TV OTO
UETETELTOL XPOVILL KOL 1] GUGYETIOT] TOV AVOGOAOYIKMV TTapaydviav pe v EKPaocn (MAwio
HBeAg opopetatpomig 1 mAnpovg iaong), ektoc amd tov Kivovvo petadoong tov HBV. O
oYEOGUOC TNG HEAETNG etvan KOBOPLGTIKOS Yo TV €€0ymyN AGQPUADY CUUTEPUCUATMV: M
opdda twv veoyvov HBSAQ Betikdv untépov pe mepryevvntikn Aoipwén Bo mpémer vo
ocvykpel pe avdioyo apBud veoyvaov HBSAQ Oetikodv pntépov ywpig meptyevvntiky
rolpwén, avdioyng miwiog kdmong, mov &yovv ektebel o TAVTOGNUO TPOYPULLLOL
ToONTIKNG KO EVEPYNTIKNG OVOCOTPOPUANEN amd T Yévvnon. H derypatoinyio tov
Bpepav Bo pmopovoe va yiver otn yévvnon (opeoikd aipo o pmopovoe emiong va
a&lomomBel) ko oe nhkia 18-24 unvov, poall pe To TPOYPAUUATIGUEVO 0POAOYIKO EAEYYO
TOV OMOTEAECUATOC TG OVOGOTOIN GG OVTAV TOV TOLOIMV KOl OTOV TO, UNTPIKE OVTICOUATOL
Ba éxovv mAéov eforelpBel amd Vv kukhopopia Tov Ppépovs. Ilapdyovieg Omwg 1M
OPOAOYIKN KOTAGTOOT KOL T®V 000 YOVEWDV, TO UNTPIKO UKO (OPTIO Kot 1 EVOEYOUEVN
avtukn Oepomeio g untépog otnv kvmom, N HEB0dOC Tov TOKETOD (PLGIOAOYIKOS 1
TPOYPOUUOTIGUEVT 1] EMEIYOVGO KOIGOPIKT] TOUN) Kot 0 UNTPIKOS Onhacudg mpémet va eivor
owbéopa. 11 mepmtmdoelg pe Oetikos oporoykovg deikTec AOIMENC, O TPOGOIOPIGLOG

HBV DNA egivar xpiolpog yio va aviyveutovv ot cvykodvupéveg Aoméelg (occult
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infections). to delypota aipatog 0 cLVOVAGUOG TNG UEAETNG TMV YEVETIKMOV OEIKTMOV TOV
OVOGLOKOD GUGTNUATOS HE TOV TALTOYPOVO TPOGOIOPICUO TOV EMTES®Y OpPOL TV
mopayoviov mov oyetilovion pe v kdBetn petddoon pe ELISA, emPePordver v
EMOPOON TOV YEVETIKOV deKT®V. H emthoyn tov televtaionv Oo propovoe va yivel pe tnv
a&lomoinom MonN LIOPYOVTWV OEOOUEVMY atd UEAETEG CLGYETIONG N LE TN YPNoT HeBOOwV
GapPMOONG OAOL TOV YOVIOIOUATOC. TEAOG, N AMOUOVOOTN TEPIPEPIKAOV AEUPOLOVOTVPVOV
KoL 1 LETPNOT TOV EKKPIVOUEVOV KLTTOPOKIVAV LETO amtd SEYEPOT TOVG PE UKA avTrydva
éyel meprypaget oto mapehbov [100] kot pmopei va Topéyel TAnpoopies yio ) Asttovpyia

TOV KVTTAP®V NG eMiKTNING 0vosiog ota modid pe mepryevvntikn HBV hoipwén.

82



7. MEPIAHYH

H Molpwén amd tov 10 g nmotitwog B otne moudik] nlkio mopapével moykOoUL0
TPOPANUQ, TOPE TN YOPNYNON TOONTIKNG Kol EVEPYNTIKNG AVOGOTOINGNG 6T Todld Tov
vevviovvtar omd HBV Oetikég untépec. To peyoddtepo mocootd tmv veoyvav (90%) mov
Bo amokTnoovv T Aolpwén mepryevynTikd kot £va onuaviikd mocootd Tomv taddv (30%)
ov B poAvvBoHV amd Tov 10 ota TpodTa 6 Ypdvia ™S Lmng Tovg Ba avarTOEOLY YPOVIKL
hoipwén, ovykpitikd pe 10 pIkpoOTEPO Toc00Td (10%) tv evnhikov. O Kivduvog
petéooong tov HBV and pia HBSAQ Bstikn untépa oto Bpépoc e€aptatot amd d1dpopovg
TAPAYOVTEG, GUUTEPIAAUPAVOUEVOV TNG YPOVIKNG TTEPLOdOL NG £KBEGN S TOV VEOYVOV, TNG
untpwng eopeiag tov HBEAg avtiyévov mov cuvdéetar pe vYnA LOALGULOTIKOTNTO KOt
TOL UNTPIKOV UKOV POPTIOL GTN YEVVIOT).

H ocvppor tov yevetkdv mopaydviov oty €kfacn g AolHmENG avadekviETaL G
TPOCOUTEG UEAETEG GLOYETIONG TNG VOGOL HE VTOYNPLOLS Yovidtokovg toémove. H
ovvogduevn otn pavvoln Aektiviy (mannose binding lectin-MBL) eivar évog mopdyovtag
™G €YYEVOVS OVOGIOG, TOV OMOTEAEL YVMOOTO EVEPYOTOMTI] TOV GLUUTANPOUATOG, UETE TNV
GUVOEDT UE EMPAVELOKES YAVKOTPMOTEIVEG TOV 100 KO UTOPEL VO EVEPYOTOUCEL TNV UKN
wyovivoroinon. Ot motkidieg tov yovidiov g MBL (mbl2), cvurepihappavouévov tov
HOVOCTUEWKDV HETOAAAYDV 0TO €£0VI0 1 (Kmdkovio 54 kot 57) xou ot 0éom -221 0V
VIOKVI TN, TPOKAAOVV HEIMON TNG EKQPOONG KOl TOV EMTEdMV TNG Aektivng. H avemdpkela
™™g MBL éyet ovoyetiotel pe avEnpévn eumdbeta otig AomEelg otn Ppepikn nAKio Kot
QTN Tpoyvweon g nrotitidag B kot C oty evijliko Con. O mapdyovtog vEKp®ONG TOV
oykov (tumour necrosis factor alpha-TNF-a) givon eniong évac dpactikdg mapdyoviog ukng

KkdBapong, kabdc umopel vo d100mE To LUK COUOTIOW, TO LETOYPAPIKA TAMICLO KOl TO
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EMOOUATIKO KAEOTO pe opotomoikod decpove kukhkd DNA (ccc). Ta enineda TNF-ao
0pov TpomomolovvTon amd pia mowkidia ot 0éomn -308 tov yovidiov tov. Téhog, N Prrapivn
D emnpealel v 1K1 mopovsioon HEGH TNG KATOGTOANG TNG OVTIYOVIKNG EKQPOCNG KOt TNG
avaOTOANG TNG evepyomoinong T@v T dpacTiKdOV KVTTAP®V UE TN LETAYPOUPIKT LEGOAAPNON
tov vodoyéa TG VDR. 'Etol yaunid enineda ukmv avitydvov, to omoia ekppdloviot amd
TO. OVTIYOVOTOPOVCIOCTIKG KVTTOPQ, €ival avemapkn vo evepyomomocovv to CD4 T
KOTTOPO, EMOPKN OUMG VO EVEPYOTOUCOLV TO KutTopotolwkd T wvttapo, To omoia
TPOKAAOVV Mratiky] PAAPN yopic va emeépovv ik kdBapon. Ado yevetikol TOmOL TOL
yovidiov tov VDR, ApalA/o oto wipoévio 8 ko TaglT/t oto &&6vio 9, éyxovv Mon
cvoyetiotel pe v ékPaom g nratitidag B otovg eviucec.

MelethOnke M enidpacn TV ToAvpopPiopmy tov yovidiov mbl2 (Cdn54 GGC oe GAC,
Cdn57 GGA o¢ GAA, -221 G o¢ C), TNF-a (-308 A 6¢ G) ot VDR (Apal Goe T, Taql T
og C) ot petddoon e HBV loipwéng xat oty ékPaocn g, dniadn v ukn kdboapon 1M
mv eEEMEN oe ypovia voco oe 102 mandid kar €pnPovug (53 ayopua ko 49 Kopitoia)
nixiog 0.5 pe 18.5 (uéon nicia 9.17) étn, ta omoio elyav yevvnOel andé HBV Oetikég
untépeg ko oev etyav Aapet avocompoVAaln. Ta moudid eA&yyOnkav oporoyikd yio Tov
HBV kot 6ca Bpébnkav Oetikd yio tov HBSAgQ eléyyOnkav apydtepa yia evoeyduevn
HBsAQ opopetatponr).

H opdda tov ypdéviov taudiwv (topovsio tov HBSAQ yia didotnuoe peyaddtepo tov 6
unvev otov opd) amoteAovvtay ond 33 HBSAQ Beticd moudid, 14 appeva kou 19 Oniea,
nixiog 3.0 pe 18.5 etdv (uéon niia 11.4) étn. H opdda tov modidv pe maAld Aoipwén
(e€apavion tov HBSAQ kot v avamtvén anti-Hbs aviicopdtmv) nepielaupave 36 moidid,

17 appeva kon 19 Oniea, nhkiog 0.5 pe 18 (néon nlkia 9.47) £t Ko 1 opdO0 TOV TOLOIDV
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Yopig otoryeio Aoluwéng amoteAovvtay amd 33 moudid, 22 dppeva kot 11 OAea, nAikiag 1.0
pe 14 (péom 6.58) ém. Apywd €ywve amopdvoon yevourkov DNA arnd olkd aiua,
axolovOncav PCR, RFLP kat niextpopdpnon oe miktopa ayopolng. Térog petpndnkav
ta enineda. MBL tov opo¥ pe ) uébodo tov avocsoevivuikod mpoodiopicpov (ELISA) oe
detypota opod amd 28 modid pe ypoévia Aotuwén, 32 moudd pe moAd AoipmEn ko 16
noudd eréyyov. Ta eminedor MBL opiotnkav younid oOtav frov <500 ng/ml xon
QLGLOAOYIKG OTav Tav >500 ng/ml.

‘Eyive clykpion tov cuxvotitev aAANAOUOpO®Y, TV YOVOTUTI®MV, TV OTAOTOTOV Kol TMV
emmédov MBL peta&d tov opddwv pe Fisher’s exact probability test kot vmoloyiotkav ta
risk ratios (RR) xor 1o kotd 95% confidence intervals (Cl 95%). Avadeiytnkov ot
TAPOKATO SLOPOPES:

Ta OAea dtopa eiyav peyaAdtepo kivouvo vo amoKTHoOVV T AOIUMEN GLYKPLTIKA e TO
dppeva dtopa (p=0.032) akrd dev eiyav dapopetiky mBavoTTa Vo avartuéovy ypovia
HBV Loipwén (p=0.44).

Ag  @avNKe vo SPEPOLY CTNUAVTIKG Ol GLYVOTNTES TOV  UETOAAAYUEVOV OAANAOUOPP®V
ota Kodovia 54 kot 57 kot ot 0éon -221 tov mbl2 kabdg ko n Katavoun tov mbl2
ATAOTUTTOV aVApESH 0TIG opades. XaunAd eninedoa MBL Bpébnkav oto 13.2% tov oAkov
ninBovcpov, oe 10.7% 1oV Tudiov pe xpovia Aoipwén, 15.6% tov moduwy pe woid
rotpwén ko 12.5% tov tadov yopis kapio £voeEn Aoipwéng. H averdpkeia g MBL
nov opiletar amd Tovg YovoTumovg Tov yovidiov mbl2 v and ta eninedo opov g Aektivig,
eaivetal va £yel pkpn enidopaoct oty tpmiun HBV Aoipwén.

To -308G aAAnropopeo oto yovidio tov TNF-a Bpébnke cuyvotepa oe mandid pe ypdvio

Loipwén oe obykplon pe ta modd eréyyov (p=0.050) kor ota moudid Tov poAvvinKay 6€
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oUYKPION HE €KEIVOL OV O pOAVVONKOV amd Tov 10, TOPOAO TOV OV £QTOCE EMIMEdN
oToTloTIKNG onuavtikotntog (p 0.089).

To aidnAopopeo VDR Apal A Bpébnke mo ovyvd oe moudid pe ypdvia Aoipwén o€
GUYKPION HE TO. Toudld UE TOALd AOIH®EN, TOPOAO TTOV TO €VPNUO OEV EPTACE EMIMEDO
otatoTikng onuoavtikdtntog (P=0.071). Avtifeta to aAAniopopeo VDR Apal a pépog tov
VDR Apal and Tagl anAdtvnov al (e odykpion pe tovg amhdotumove At kou AT) ftav mo
ovyve evpnuo. o€ Todld HE moALG AoipwEn omd exeivo pe ypovidtnto (p=0.049). Ou
vevetikol deikteg Tagl ko Apal Bpébnkav ce «avicoppomic GOVIEST|G» Kot TPELS UIKTOL
yovotumol (AAtt, AaTt, aaTT) Ntav mo ocvyvoi pe cvyvotmteg 22.5%, 39.2% and 17.6%
QVTIGTOLY0L GE GVYKPLON UE TOVG AlyOTEPO GLYVOVG Yovotumovg AATt, AATT, AaTT (9.8%,
2.9% «an 7.8%, avtictorya).

Ta gupfjuata pog vrodeikvoovy 61t o povordtt tov TNF-a ko mbavd g vitamin D
umopet vo epumiékovtan otnyv e&EMEn g tpdyng HBV Lolpwéng. H cuykekppévn perén,
OTMOG OAEC Ol GYETIKEG LEAETEG GLOYETIONG EMEKTEIVOLV TNV KATAVONOT| TNG TOOOYEVELNS TOV
HBV ota apyikd otéddwa g Cong. H devkpivion g avocoyevetikng tov HBV ypnlet
ToyKOGeS moAvTANOuouokEg HeALOVTIKEG peAéTeg, mov OBa meptapPavovy mToAAATAES
TOWIATEG Kot OmAOTLTTOVG Kol B0 EVOOUATOVOUV YEVETIKA Kol KMVIKG dgdopéva. Ot
moAvpopeiopol pmopel va ypnotpomomBovv oto HEAAOV ®G YeEVETIKOL OgikTeg oTNV
EKTIUNON TNG HOKPOTTPOOEGUNG TPOYVAOONG KO TV AVAYVAPICT] TOV ATOU®Y TOV EVEYOLV
HEYOAVTEPO KiVOUVO VO ovotTOEOLY AOTHMEN Kot vor Exouv etayn ékPacn. Ot yevetikég
UEAETEC GLOYETIONG TEAOG QPNVOLV EATIOEG YL TNV OVATTLEN OVTOUOTOTOMUEVMYV,
YPNYOP®V KO TPOCITAOV EPYOAEI®V OTN SYVOGTIKN KOl 0TN BepameuTikn TG NraTiTdng

B.
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8. SUMMARY

Hepatitis B virus infection in childhood remains a consirable health problem worldwide,
even after the introduction of passive and active immunoprophylaxis for children born to
HBV positive mothers. The great majority (90%) of newborns that will acquire HBV
during their perinatal period and a significant percentage (30%) of children that will acquire
HBV infection during their first 6 years of life will develop chronic infection, compared to
a lesser degree (10%) of adults. The risk of HBV transmission from an HBSAg positive
mother to her infant is associated with different factors including the timing of exposure,
the maternal HBeAg carriage associated with significant infectivity and the viral load at
birth.

The contribution of genetic factors to the outcome of HBV infection is shown in recent
genetic association studies. Mannose binding lectin (MBL) is an innate immunity factor
known to activate the complement after binding to HBV surface glycoproteins and to elicit
viral opsonisation. Variants in mbl2 gene, including the single point mutations in exon 1
(codons 54 and 57) and at position 221 of the promoter reduce plasma MBL levels. MBL
deficiency has been related to increased susceptibility to infections in infants and poor
outcome of hepatitis B and C in adults.

Tumor necrosis factor alpha (TNF-a) is also an efficient factor of HBV clearance, able to
disrupt viral particles, transcriptional templates and episomal covalently closed circular
DNA. Plasma TNF-a level is modified by a variant at position —308 of its gene. Vitamin D
affects viral presentation by suppressing antigen presentation and effector T cells activation
in a vitamin D receptor (VDR) transcription-dependent way. Low level of viral antigens,

expressed by antigen presenting cells, are unable to induce the CD4 T cells but sufficient to
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activate cytotoxic T cells, which mediate liver injury without clearing HBV. Two variants
in the VDR gene, Apal A/a at intron 8 and Taql T/t at exon 9, have already been related to
the outcome of hepatitis B in adults.

The effect of the mbl2 (Cdn54 GGC to GAC, Cdn57 GGA to GAA, -221 G to C), TNF-a (-
308 A to G) and VDR gene (Apal G toT, Tagl T to C) variants on the acquisition of HBV
infection and the outcome of infection (progress to chronicity or clearance) was studied on
102 children and adolescents (53 male and 49 female), aged 0.5 to 18.5 years (mean age
9.17 vyears), who were born to HBV positive mothers and had not received
immunoprophylaxis. The children were assessed for HBV serology and those found to be
HBsAg positive were retested later for potential HBsAg seroconversion. The group of
chronic HBV infection (presence of HbsAg for more than 6 months) consisted of 33
HBsAg positive children, 14 male and 19 female, aged 3.0 to 18.5 (mean 11.4) years. The
group of spontaneous HBV clearance (disappearance of HbsAg and the development of
anti-Hbs antibodies) consisted of 36 children, 17 male and 19 female, aged 0.5 to 18 (mean
9.47) years and the group of naive subjects consisted of 33 children, 22 male and 11
female, aged 1.0 to 14 (mean 6.58) years. Initially genomic DNA was isolated from whole
blood, followed by polymerase chain reaction (PCR), restriction fragment length
polymorphism (RFLP) methods and electrophoresis in agarose gels. MBL serum levels
were determined in 28, 32, and 16 children with HBV chronic infection, clearance and
naivety, respectively by indirect enzyme-linked immunosorbent assay (ELISA). MBL

levels were defined as low when <500 and normal when >500 ng/ml.
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The allele, genotype, haplotype frequencies and MBL levels were compared among the
groups with Fisher’s exact probability test and risk ratios (RR) and 95% confidence
intervals (CI) were calculated. The following differences were observed:

Females were at higher risk of acquiring HBV infection than males (p=0.032), but not at a
different risk of progressing to chronicity (p=0.44).

The prevalence of mutant alleles in codons 54 and 57 and at position -221 and the
distribution of mbl2 haplotypes did not differ among the study groups. Low serum MBL
values were found in 13.2% of the whole cohort, in 10.7% of children with chronic
infection, 15.6% of children with HBV clearance and 12.5% of HBV naive subjects. MBL
deficiency as defined by mbl2 genotypes or MBL serum levels was not shown to have
significant impact in early HBV infection.

TNF-alpha-308 G allele was found more frequently in children with chronic infection than
in HBV naive children (p=0.050) and in infected than non-infected children, though not at a
significant level (p 0.089).

VDR Apal A allele (as compared to a allele) was more frequent, though at a marginal level
of significance, in children with chronic than in children with resolved infection (p=0.071).
On the other hand, VDR Apal « allele in VDR Apal and Tagl joint haplotype oT (as
compared to At and AT haplotypes) was more frequent in children with resolved than in
children with chronic infection (p=0.049). Tagl and Apal markers were found to be in
linkage disequilibrium, consistently with the findings of previous studies. Three joint
genotypes (AAtt, AaTt, aaTT) were more common exhibiting frequencies of 22.5%, 39.2%
and 17.6% compared to the less common genotypes AATt, AATT, AaTT (9.8%, 2.9% and

7.8%, respectively).
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Our findings suggest that TNF-alpha and possibly vitamin D pathways may be involved in
the progress of early HBV infection. The present study as all genetic association studies
provide a better understanding of HBV infection pathogenesis early in life. Future global
multicohort studies that will include multiple genetic variations, haplotypes and clinical
data are required for the clarification of HBV immunogenetics. Polymorphisms may serve
as genetic markers and facilitate the estimation of long-term outcome. Genetic studies raise
hopes of the emergence of automated, rapid and affordable tools in the diagnostics and

management of hepatitis B.
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1. ENHMEPH XYI'KATAGEXH I'lA TH XYMMETOXH XTH MEAETH

Aéyopat va. GUUUETEXEL TO TToudl pov oty épevva mov Ba deEayBel 610 MOVEMGTHIO

™ Kpnmg pe 6épa tv HBV Aoipwén ota modid.

Evnuepdbnka yio 1o aviikeipevo g perétng omd v vmedbovn wrpd, yuo  TIC

oEéreLEc, TIC oLvONKeg Kol TIG mBavEG TAnpoopieg mov Oa avakLYoLY Yo TOo Todi

pov.

ZUUPOVNCGO LE TOVS OPOVG:

e H derypotolnyia yio v épevva Ba yivel ota mhaicio GAANG aponyiog 1 o€

TOKTIKO €Aeyyo v Tt voco. To moudl pov e Ba vmoPAndel oe emumAéov

Tohoummpio kot 1 TocdTTa aipatoc Tov Oa Anebei de Oo vrepPaiver Ta Sml.

e  Omnotednmote Kpivew amapaitnto, pmopel 10 mwodi pov va amocvpbel amd

peAéT.

O/H yoVEQG/KNOEUOVOG TOU TIOLIIOV . ..eevreirrenrieeireenieeeiieeteeeireeseesereeseesneeenne

O PUUTPOG e+t entee ettt ettt ettt ettt e ste e et e et e et ee s e e e aab e e sb e e e abb e e bn e e nreas
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Hepatitis B Virus Acquisition and Pathogenesis in
Childhood: Host Genetic Determinants

*V. Chatzidaki, E. Kouroumalis, and *E. Galanakis

ABSTRACT

The clinical course of hepatitis B virus (HBV) infection varies from
spontaneous recovery to chronic persistent infection leading to severe liver
injury. Mounting evidence has recently highlighted the influence of host
genotype in the complex interplay between viral and host factors. Studies in
adults have suggested the existence of a genetic predisposition to HBV
infection secondary to certain defects in the host response. These defects
include opsonic deficiency, compromised antigen processing and presen-
tation by human leucocyte antigen variations, attenuated T- and B-cell
response, impaired cytokine and chemokine release, and production of
receptors for several pertinent factors such as vitamin D and estrogen.
By contrast, little is known about the genetic factors involved in the
susceptibility to HBV transmission in early childhood. Herein, we review
the literature regarding the association between host genetics and suscepti-
bility to primary HBV infection, and we discuss the prospects of investi-
gation in this field. A better understanding of HBV infection
immunopathogenesis in the critical period of infancy may allow the devel-
opment of optimal and innovative prevention and treatment.

Key Words: HBV, childhood, gene polymorphisms, susceptibility

(JPGN 2011;52: 3-8)

epatitis B virus (HBV) infection has a global health burden

because more than 350 million people have been infected
with long-term liver infections worldwide (1). The clinical manifes-
tations of the disease range from acute asymptomatic infection to
long-term active liver disease complicated with primary liver cir-
rhosis and hepatocellular carcinoma. Among infected individuals, a
proportion will develop spontaneous hepatitis B surface antigen
(HBsAg) seroconversion after a short duration of illness, whereas
others will establish long-term HBV infection. Long-term infection
has recently been classified into 5 phases: the immune tolerant, the
immune reactive, the inactive carrier state, the HBV precore antigen
(HBeAg)-negative, and the HBsAg-negative chronic HB. Perinatally
infected individuals are unable to mount a vigorous immune response
to eliminate the virus and thus remain for years in the immune tolerant
phase with high HBV viral load and mild hepatic disease. The
immune reactive stage is linked to enhanced cellular immune
response, control of viral replication, and aggravation of liver injury.
Seroconversion to anti-HBe may lead to low viremic inactive carrier
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state and favorable long-term outcome or to progression to HBeAg-
negative active liver disease (2).

Age at HBV acquisition is a major determinant of the out-
come upon infection; the great majority (90%) of neonates who
acquire HBV perinatally develop chronic infection, as compared
with the 30% of children who acquire the virus in the first 6 years of
life and only 5% to 10% of adults. Infection in early life substan-
tially affects HBV endemicity, and it contributes disproportionably
to the fuelling of the reservoir of chronic carriers who can initiate
new cycles of transmission. Despite the establishment of passive
immunoprophylaxis and effective immunization for neonates born
to HBsAg-positive mothers, child morbidities and mortalities due
to HBV remain high in endemic countries (3). The risk of mother-
to-child transmission (MTCT) depends on several factors, includ-
ing obstetrics parameters, maternal viral load, and viral factors.
This notwithstanding, all of the above do not provide a full
explanation of why some infants become infected and long-term
carriers, whereas others are not affected or develop spontaneous
clearance. Increasing evidence supports the influence of the
infantile genetic background on the risk of HBV acquisition
and persistence.

EPIDEMIOLOGIC EVIDENCE FOR HEREDITARY
SUSCEPTIBILITY

The diverse HBV epidemiology in different ethnic popu-
lations living in the same areas points to the contribution of genetic
factors, supported by additional evidence of family clustering of
HBYV (4). The concordance of HBsAg carriage in Chinese twins has
been found higher in monozygotic than in dizygotic twins and in
pairs of singleton births (5). Additionally, blood relatives were
found to be more prone to develop HBV infection than nonblood
relatives, and the HBsAg carrier rate decreases in order of the first-,
second-, and third-degree relatives instead of being equal, which
would point to a disease with principally environmental basis (6,7).
A report of simultaneous presentation of monozygotic twin brothers
with HBV-associated hepatocellular carcinoma points to a similar
genetic effect on disease progression (8).

SELECTING THE GENETIC MARKERS
FOR SCREENING

HBV infection and clearance patterns obviously should be
regarded as a complex trait. The contributing variation in human
genome presents in different forms; the most common natural
sequence variations are the single nucleotide polymorphisms
(SNPs) representing the stable substitution of a single base. Other
forms are the microsatellites, in which a short sequence repeat is
bound, so that 1 individual may have 10 and 12 copies of the
repeating motif and another individual 9 and 11 copies (9), and the
interindividual copy number variants, referring to deletions and
duplications of DNA strands of between a few hundred and several
million base pairs. Recent advances in molecular genetics based on
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TABLE 1. Association of HLA alleles with the susceptibility to HBV

HLA complex Association Studied population References
HLA class I
A %02, %x0301,%11 Viral clearance Adults (70,71)
B %08, *18,%35 HBYV persistence Adults (70,71)
HLA class II
HLA DR
DRBIx1 Response to HBV immunization Infants, adults (46,61)
DRBI1%03 Vertical transmission Infants (23)
Response to vaccination Infants (48)
Nonresponse to vaccination Adults (61)
DRBI1x07 Intrauterine infection Infants (24)
Nonresponse to full vaccination Adolescents (49)
Chronic infection Adults (62,63)
DRBIx11 Response to immunization Infants (46)
Viral persistence Adults (64)
DRBI1%13(01/02) Viral clearance Adults, children (20,64-68)
DRBIx*15 Response to vaccination Infants, adolescents, adults (46,61,43)
HLA DQ
DQBI+02 Nonresponse to vaccination Infants, adults (48,69)
DQBI1x06 Response to vaccination Adolescents (49)

HBYV = hepatitis B virus; HLA =human leucocyte antigen.

polymerase chain reaction technology have permitted the rapid associations between HBV infection in children and the candidate
detection of genetic variations. Among the strategies used to genetic loci (Tables 1 and 2).

identify genetic markers involved in a disease phenotype are the

candidate gene method and the genomewide association approaches

(10). The most common approach used in HBV infection has been PATHWAYS OF HOST IMMUNE RESPONSE

the association with candidate genes. Candidate genetic regions for The majority of infected young children remain in the
HBYV infection are genes that determine host response, genes related immune tolerant phase of chronic infection for years. Immunologi-
to MTCT, and genes that contribute to resistance to antivirals and cal pathways that are more likely to be attenuated include those
vaccine response. A limited number of studies have detected involved in the early phase of infection, the resolution of the acute

TABLE 2. Association of non-HLA alleles with susceptibility to HBV infection

Innate immunity
Mannose-binding lectin: SNPs in mbl2 coding and promoter regions related to HB susceptibility and severity in adults (16)
Interferons
IFNARI 19158 C/G SNP in linkage disequilibrium with —668/—77 polymorphisms affects the clinical outcome of HBV infection in
adults (28)
12IFN-y CA repeat allele, and +874T allele more common in HBV resolution group than in adult long-term carriers, respectively
(31,41)
IFN-y+874AA genotype linked to intrauterine infection; I/FN-y CA repeat less common in vertically infected individuals (32,33)
Cytokines and chemokines
TNF-a: —238G allele of promoter region associated with HBV persistence (34); 308 G allele more common in infected adults
and chronic carriers (35,36); —238A allele related to intrauterine infection in infants born to HBV-positive mothers (37)
IL-10: —1082G allele protective in infants born to HBV-positive mothers (38)
RANTES: allele 59029G of receptor promoter associated with HBV clearance in adults (39)
IFN-y, MAPKS, and IL10RA related to anti-HBs title in vaccinated infants; CD163 associated to anti-HBc seroconversion (51)
Immunoregulatory factors
Vitamin D receptor: genotypes Taql T and Fokl F, and T-C haplotype more prevalent in patients with long-term HBV and
case families compared with healthy controls (41,42)
Estrogens: 297/T of ESR1 associated with transition to long-term HBV carriage in adults (45)
CCND2: CCND2-171T4C allele and haplotype 1[7-C-T-A-T] linked to HBV clearance in adults (43)

A =adenine; anti-HBs = hepatitis surface antibodies; C = cytosine; CCND2 = cyclin D type 2; ESR = estrogen receptor; G = guanine; HB = hepatitis B;
HbcAg=HBV core antigen; HBV = hepatitis B virus; IFN-y = interferon-gamma; /FNAR = interferon alpha receptor; IL = interleukin; MAPKS8 = mitogen-
activated protein kinase 8; SNP = single nucleotide polymorphism; T =thymine; TNF-o = tumor necrosis factor-alpha.
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phase, or the progress to chronic infection. All during this process,
the coordinated activation of innate, adaptive immunity and anti-
viral, immunoregulatory cytokines is required for the development
of neutralizing antibodies, the clearance of HBV antigens, and the
expansion of HBV-specific memory T cells.

Innate Immunity

Innate immunity has a substantial role in HBV infection in
infancy because adaptive immunity is still immature (11). Genetic
variants of HBV pattern-recognition molecules, such as the man-
nose-binding lectin (MBL), are known to increase the susceptibility
to several infectious diseases in childhood (11-13). MBL is the
major factor of the lectin pathway of the complement, binding to the
middle surface protein of HBV viral envelope, enhancing phago-
cytosis (14) and modulating the expression of cytokines in mono-
cytes (15). Among the several nucleotide substitutions in MBL gene
(mbl2), those in exons (codon 52, 54, 57 in exon 1, codon 3130 in
exon 4) and in the promoter region (position —550, —221, 4) have
the greatest effect on the expression of MBL. The studies of MBL
polymorphisms in HBV infection in adults indicate that MBL
genotypes with low levels of functional protein are related to
unfavorable prognosis, such as viral persistence and disease pro-
gression, whereas alleles that encode high levels of MBL are related
to virus clearance (16). So far, there are no data linking MBL to
susceptibility to HBV infection in childhood or the perinatal period.
Interestingly, a recent study of MBL variants in mother-to-child
hepatitis C virus infection revealed their equal distribution among
vertically infected and noninfected newborn infants (17).

Cellular Immunity

Major histocompatibility complex is the main mediator of
antigen presentation, the most polymorphic locus in the human
genome, and appears to be an ideal candidate for disease association
studies (18). Mounting evidence derived from the study of different
populations suggests that human leucocyte antigen (HLA) class I-
restricted T-cytotoxic cells and HLA class Il-restricted T-helper
cells have a pertinent role in HBV pathogenesis (19). There are
several associations of HLA alleles with HBV clearance or per-
sistence in adults. Findings are often inconsistent, reflecting hetero-
geneity of populations, populations bias, or the study method (high
or low resolution); however, a few associations are reproduced
(Table 1). Children in Gambia infected by HBV were found more
likely to clear the virus spontaneously when carrying the DRB1*13
alleles. This association was confirmed for DRB1+1302 in the adult
population of the study (20). Polymorphic alleles are generally
considered to diversify the properties of HLA molecules and drive
the T-cell response toward selective HBV antigens (21). Specifi-
cally, the HLA-DRI3 allele has been linked to a vigorous T-helper
cell (CD4+ T cells) response to the HBV core antigen (22). Studies
on vertical HBV transmission have shown higher frequency of the
HLA-DR+03 and HLA-DRB1%07 alleles in pregnant women, who
transmitted the virus to their offspring and in newborns with
intrauterine infection, respectively (23,24).

Cytokines and Chemokines

Polymorphisms of cytokine genes and their receptors have
been shown to be involved in the susceptibility to HBV infection
both in adults and in children. Production of type I interferons
(IFNs) with antiviral and immunomodulatory effects is an early
response against viral infection. A recent study demonstrated by
genome scan that the class II cytokine receptor cluster, which

www.jpgn.org

accommodates type 1 interferon receptors (IFNAR1, IFNAR?2)
and other cytokine receptors, is a major locus for HBV persistence
(25,26). The study of IFNAR1 polymorphisms in Chinese adults,
who were mostly vertically infected, revealed associations of the
IFNARI exon 3 and promoter alleles with the susceptibility to
chronic HBV infection (Table 2) (27,28). Viral replication is
followed by IFN-y and tumor necrosis factor (TNF)-a production,
which activates the arm of adaptive immunity (19). Pravica et al
(29,30) showed that a variable length dinucleotide (CA) repeat
sequence in the human /FN-y gene alters the IFN-y in vitro
production, and that a 7 to A SNP (+874A/T), being in linkage
with the (CA);, repeat region, influences the export of interferon
product. Adults with the 12-IFN-yCA genotype were more likely to
develop immunity to HBV, whereas those carrying 1 or 2 copies of
+874A mutant allele were more prone to HBV infection than
controls (31). In vertical infection after immunoprophylaxis,
immune subjects were more likely carriers of the CA repeat
microsatellite variant, whereas infected subjects were more fre-
quently carriers of the IFN-y + 874AA genotype (32,33). The TNF-
a gene G/A polymorphisms at the position —308 and —238 of the
promoter region were demonstrated to influence TNF-a expression.
The carriage of the low producer TNF-a —308G and —238G alleles
was associated with either higher risk of persistent HBV infection or
unfavorable prognosis of chronic HB in adults (34—36). In infants
born to HBV-positive mothers, the study of commonly polymorphic
genes including TNF-a, I[FN-y, IL-4, and IL-10 genes revealed that
the TNF-a —238A allele may confer a susceptibility to intrauterine
infection, whereas the IL-10 —/082G allele may have a protective
role, indicating that there is a different regulation of TNF-a gene in
newborns and adults (37,38).

Chemokines act as chemoattractants for T cells that are
recruited to the liver. RANTES (Regulated upon Activation, Nor-
mal T-cell Expressed, and Secreted) is a high-affinity ligand for CC
chemokine receptor 5 (CCRS5). The study of RANTES-CCR5—
promoter variants in infected Korean adults revealed that CCRS
—59029G allele enhances the likelihood of HBV elimination (39).
This association could also be important for MTCT because the
majority of the Korean population is infected in early infancy (27).
CCRS also seems to be important in other perinatally acquired
infections; for example, HIV infection, in which mutations of the
CCRS gene abolishing molecular expression of CCRS, a coreceptor
of the macrophage-tropic R5-HIV strains, serve as protection
against HIV (40).

Modulatory Factors of Immune Response

The active form of vitamin D, 1,25-dihydroxyvitamin D;
activates monocytes and Ty2 cells, inhibits Ty1 cells, and regulates
interferons, cytokines, and chemokines. Vitamin D receptor gene
Tagl and Fokl polymorphisms seem to affect HBV infection out-
come and HBV familiar aggregation. 7-C (Taql-Fokl) haplotype
was more common in families with chronic HBV than in healthy
control families in a Chinese study, and this association was found
to be independent of confounding effects as the influence of sex
(41,42). Cyclin D2s (CCND2s) have recently been shown to act as
distinct immunomodulatory factors, implicated in cell cycle regu-
lation and altering the proliferation of T and B lymphocytes. Park
et al (43) showed significant association between the C allele in the
CCND-171T4C SNP and the CCND2-haplotype 1[T-C-T-A-T] in the
5'UTR of CCND2 gene with HBV clearance in a large cohort,
characterized by its high prevalence of perinatal HBV infection.

Males are approximately twice as likely to progress to
chronic infection as females, and evidence of sex association with
the outcome of HBV infection is also provided by animal studies
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(44). The identification of the 297/T genotype of estrogen receptor 1
(ESR1) in a large sample of Chinese adults suggested that the defect
in the immune response to HBV may be attributed to the unrespon-
siveness of the immune system to sex hormones. In an effort to
study transmission disequilibrium, ESRI gene was genotyped in
nuclear families. The association was reproduced when all of the
families were considered; however, after distinguishing the families
with HBsAg-positive and -negative mothers, the results in both
groups were nonsignificant. This negative finding in families of
vertical transmission could be attributed to the reduced sample of
families after stratification or could indicate reduced utility of the
29T allele as a susceptibility marker in MTCT (45).

Genes Implicated in Protection From
Immunization

Vaccination is a simplification of immune response to infec-
tions and its study can contribute to the understanding of HBV
immunopathogenesis. Hohler et al (46) observed prospectively 202
monozygotic and dizygotic twin pairs, vaccinated with the recom-
binant HBsAg vaccine, and estimated that 60% of the phenotypic
response can be attributed to heritability and 40% to environmental
effect. Candidate gene combinations were shown to result in the
lack of response, delayed response, or high response to immuniz-
ation (47). In infants, the range of implicated genetic factors is
larger as compared with older, immunologically more mature
individuals. Both antibody- and cell-mediated responses are
affected by markers within and outside the HLA locus. Consistent
evidence about HLA markers associated with responder phenotypes
points to DRBI+01, DRB1+0301, DRBI1x*11, and DRBI*15 alleles
(46,48). The nonresponder phenotypes have been correlated with
DRBI1+07, DOB1%02 alleles (48,49). The determination of response
to vaccination by the HLA type II markers has been attributed to the
DR-B chain component of HLA-DR molecule, which has been
shown to bind a major immunodominant peptide in HBsAg (50).
The complement variant C4AQ0, located in HLA class III region,
has been suggested as ‘‘the hottest point”’ of conditioning faulty
response to HBV vaccine, highlighting the significance of the
complement in humoral response (48). Regarding non-HLA genes,
mitogen-activated protein kinase 8, a kinase of the Toll-like recep-
tors pathway, IFN-y, and IL-10 receptors’ variations play a role in
HBYV vaccine-induced immunity via affecting the peak anti-HBs
level (51). Furthermore, vaccination studies in adolescents have
strongly related optimal and suboptimal response to genetic vari-
ations of T2 (IL-4) and Ty1 (IL-12B) cytokines, respectively (52).

Breast-feeding seems to be a considerable nongenetic immu-
nomodulator, contributing to the response to vaccination for HBV,
probably through the enhancement of the immature B cells and the
distribution of immunoglobulin G subclasses (53). Furthermore, the
study outcome of 47 children with HBV chronic infection and their

naive siblings showed that breast-feeding was related to 17 times
greater potentiality to virus clearance than formula feeding (54).
Underlying diseases, interacting with diverse immunological path-
ways, may also influence the response to vaccination in later years.
Nemes et al (55) showed that adequately treated children with
coeliac disease have a better vaccine response than their noncom-
pliant or undiagnosed matches, pointing to an interaction of gluten
intake with humoral immune response in a different way than the
HLA DQ antigens. Poor response to HBV vaccine could thus serve
as a diagnostic marker for coeliac disease, and nonresponding
patients would benefit from revaccination during a gluten-free diet
(55).

Clinical Implications

The susceptibility of infants to HBV is principally attributed
to their immunological immaturity. In addition, viral antigens may
cross the placental barrier and induce deletion of HBV-specific
T cells, resulting in immune tolerance to HBV (56,57). The studies
linking host genes with immune response may provide a better
understanding of HBV infection pathogenesis early in life. Genetic
markers may facilitate the estimation of long-term outcome and the
identification of individuals at greater risk for HBV acquisition and
poor outcome, therefore requiring closer observation. Genetic
studies will contribute further to the development of preventive
strategies against primary HBV infection. Recently developed
“‘vaccinomics’’ promises to facilitate the development of person-
alized vaccines based on individual response. In particular for
hepatitis B, a novel vaccine consisting of a peptide ‘‘cocktail’’
of epitopes and cytokine adjuvants such as granulocyte-macrophage
colony-stimulating factor, may bypass unresponsiveness (58).
Given that the available regimens against HBV are limited, under-
standing genetic susceptibility may introduce new potential supple-
mentation therapies and facilitate the progress toward the goal of
curing, not simply treating hepatitis B (Table 2).

Future Prospects

To date, genetic studies in pediatric and adult populations
often result in inconsistent findings that could be attributed to
different modulator mechanisms in the distinct age groups, to
the population sizes, or to existing linkages between targeted genes
that cause a particular allelic combination to be presented more
often than is expected by chance. Genomewide association studies
are a powerful approach to identify genes involved in a disease
phenotype (10). Indeed, novel variations in the /L28B gene-coding
region of interferon-A were shown by genomewide association
studies to be the strongest genomewide determinants of the natural
and treatment-induced clearance of hepatitis C virus, and therefore
promising tools for the management of viral hepatitis infections

TABLE 3. Recent advances and future prospects

Innovatory clinical implications

Use of genetic markers for identification of individuals being at greater risk for HBV acquisition and poor outcome and therefore in

need of close monitoring

Development of personalized vaccines and/or optimal number of doses based on genotype-phenotype observations
Therapeutic targeting of deficient gene products involved in HBV control and in vaccine response; manipulation of cytokines

Future research

Genome-wide association and global multicohort studies integrating genetic and clinical data of large populations
Rapid genotyping methods (microarray technology) and advances in bioinformatics

Functional characterization and expression of genetic markers
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(59,60). Following genetic markers identification, their functional
characterization validates the genetic association, eliminates the
risk of methodological discrepancies, and is necessary to ascertain
the involvement of the genetic variant in gene regulation and of the
gene product in disease pathways. The elucidation of HBV immu-
nogenetics requires global multicohort future trials involving
multiple variants and haplotypes rather than isolated genetic mar-
kers, integrating the genetic and clinical data (56). Given the
importance of detecting HBV infection early in life, more studies
focusing on vertical and perinatal transmission are required. The
huge availability of SNPs and the recent advances in bioinformatics,
microarray technology, and site-directed mutagenesis will facilitate
future studies and raise hopes for the emergence of automated,
rapid, and affordable tools in the diagnostics and management of
hepatitis B (Table 3).
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Genetic variants associated with susceptibility to
mother-to-child transmission of hepatitis B virus
Virginia Chatzidaki®, Despoina Choumerianou® Helen Dimitriou?,
Elias Kouroumalis® and Emmanouil Galanakis?

Objective The mechanisms of immune tolerance to
hepatitis B virus (HBV) in children infected perinatally or
early in infancy still remain unclarified. We aimed to study
the genetic variants of immune factors implicated in viral-
host interaction in children who were born to HBV-positive
mothers and who had different clinical outcome.

Methods Mannose-binding lectin gene (mb/2) codon 54,
codon 57, and promoter 221 variants, tumor necrosis factor
o (TNF-a) 308G/A, and vitamin D receptor (VDR) Apal and
Taqgl genotypes were analyzed in three groups of children
born to HBV-positive mothers: children with chronic
infection (n=33), those with resolved infection (n=236),
and those naive for HBV (n=33).

Results TNF-o —308G allele frequency was found to be
increased in children with chronic infection compared with
children who were not affected by HBV [risk ratio (RR) 1.12,
95% confidence interval (Cl) 1.0-1.25; P=0.050]. The VDR
Apal A allele tended to be more frequent in children with
chronic infection than in those with resolved HBV infection

Introduction

The susceptibility of newborns and infants to chronic
hepatitis B virus (HBV) infection is underpinned by their
immature adaptive immune response [1]. Their innate
immune system contributes to early viral control, but may
also invoke the long-term immune tolerance to HBV.

Mannose-binding lectin (MBL) is an innate immunity
factor known to activate the complement after binding to
HBYV surface glycoproteins and to elicit viral opsoniza-
tion [2]. Variants in the mb/2 gene, including the single-
point mutations in exon 1 (codons 54 and 57) and at
position 221 of the promoter, reduce plasma MBL
levels [3]. MBL deficiency has been related to increased
susceptibility to infection in infants [4] and to poor
outcome from hepatitis B and C infection in adults [5-7].
Tumor necrosis factor o (TNF-o) is also an efficient
factor of HBV clearance, able to disrupt viral particles,
transcriptional templates, and episomal covalently closed
circular DNA [8,9]. Plasma TNF-a levels are modified by
a variant at position —308 of its gene [10]. Vitamin D
affects viral presentation by suppressing antigen pre-
sentation and effector T-cell activation in a vitamin D
receptor (VDR) transcription-dependent manner [11,12].
Low levels of viral antigens, expressed by antigen-
presenting cells, are unable to induce the CD4 T cells

0954-691X © 2012 Wolters Kluwer Health | Lippincott Williams & Wilkins

(RR 1.27, 95% CI 0.95-1.67; P=0.071). The VDR Apal «
allele in Apal and Tagql joint haplotype «Twas more frequent
in children with resolved infection than in those with
chronic infection (RR 1.74, 95% CI 0.97-3.13; P=0.049).

Conclusion Our results suggest that TNF-o and vitamin D
pathways may be involved in the susceptibility to and
outcome of HBV infection acquired early in life. Eur J
Gastroenterol Hepatol 00:000-000 © 2012 Wolters Kluwer
Health | Lippincott Williams & Wilkins.
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but are sufficient to activate cytotoxic T cells, which
mediate liver injury without clearing HBV [1]. Two
variants in the VDR gene, Apal Aja at intron 8 and Tagl T}t
at exon 9, have already been related to the outcome of
hepatitis B in adults [13,14].

In this study, we aimed to investigate the effect of the
mbl2, TNF-a, and VDR gene variants on the acquisition of
HBYV infection and the progress to chronicity or clearance,
and thus on the outcome of children born to HBV-
positive mothers.

Methods

Patients

This retrospective study included 102 children and
adolescents (53 boys, 49 girls) aged 0.5-18.5 (mean
9.17) years, born to HBV-positive mothers and belonging
to nomadic families with generally poor compliance to the
national vaccination program that suggests administration
of HBV-specific immunoglobulin and full immunization
for HBV. The enrollment took place in the years
2006-2008 and the children were born between 1989
and 2006. The frequent change of residence of nomadic
families often posed a barrier for the effective follow-up
in pregnancy and the early administration of the
vaccination schedule in the children under study, several
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of whom were born before the implementation of the
national vaccination program, which has changed the
epidemiology of hepatitis B nationwide [15].

The children were assessed for HBV serology, and those
found to be hepatitis B surface antigen (HBsAg) positive
were retested later for potential HBsAg seroconversion.
None of the children were suffering from other con-
comitant diseases that could affect their immune or liver
function, and none of the children with HBsAg positivity
had received treatment. The study was approved by the
institutional committee of the Medical School, University
of Crete, and informed consent was obtained from
parents and older children.

Definitions

Chronic infection was defined as the presence of HBsAg
for more than 6 months, and resolution of infection was
defined as the disappearance of HBsAg and the develop-
ment of anti-HBs antibodies. Children with isolated anti-
HBc positivity were not included in this study, as this
serology could indicate not only chronic HBV infection
but also resolved infection with false-negative anti-HBs
results [16]. Mothers were defined as HBV positive on
the basis of their serologic profile rather than on the basis
of their viral load at the time of study enrollment. On the
basis of the aforementioned criteria, the group of children
with chronic HBV infection consisted of 33 HBsAg-
positive children (14 boys and 19 girls) aged 3.0-18.5
(mean 11.4) years. The group with spontaneous HBV
clearance consisted of 36 children (17 boys and 19 girls)
aged 0.5-18 (mean 9.47) years and the group of naive
children consisted of 33 children (22 boys and 11 women)
aged 1.0 to 14 (mean 6.58) years.

DNA extraction and PCR-RFLP analysis

Whole blood was collected in EDTA tubes, and genomic
DNA was isolated from leukocytes using a commercial kit
(DNA Purification Kit, Promega Corporation, Madison,
Wisconsin, USA). The cDNA of the human mb/2, TNF-a,
and VDR sequence existing in GenBank was used for the
design of primers (Table 1). Polymorphisms mb/2 ‘B’ allele
at exon 1 codon 54 (GGG to GAC, accession ss3344470),
‘¢’ allele at exon 1 codon 57 (GGA to GAA, accession
$s48295540), and ‘X’ allele at the 221 position of the
promoter region (G to ( substitution, accession
$s38540952); the TNF-a —308 promoter variation (4 to
G, accession $512691494); and VDR Apal (G to T) and
Tagl (T to €) markers in intron 8 and exon 9, accessions
$s78577228 and ss76497, respectively, were analyzed
by PCR in a PTC-200 Thermal Cycler (M] Research,
Lincoln Street Waltham, Massachusetts, USA), followed
by digestion of products with restriction endonucleases.
VDR gene alleles were designated using the existing
nomenclature [12]; thus, presence of the restriction site
was indicated by the lowercase allele (¢ and #) and
absence of the uppercase allele (4 and 7).

For mb/2 exon 1 analysis, the reaction contained 100 ng of
template genomic DNA, 0.24 umol/l each of forward and
reverse primers, 0.2 mmol/l of deoxynucleotides (AN'TPs),
1 x reaction buffer (Invitrogen, Mainway Burlington,
Ontario, Canada), 1.5 mmol/l MgCl,, and 0.5 U DNA Taq
Polymerase (Invitrogen). After an initial heating at 94°C
for 5min, 32 cycles of denaturation at 94°C for 30s,
annealing at 61°C for 30s, extension at 72°C for 30s, and
a final elongation at 72°C for 10 min, the PCR products
were digested by Banl and Mboll (New England Biolabs,
County Road Ipswich, Massachusetts, USA) restriction
endonucleases. In the digestion of exon 1 fragment, 4 pl
of PCR product was incubated with 2.5U of Baxl and
Mboll at 37°C overnight in two single digestions, and the
products were visualized in 3% agarose gels in 1 x TBE
buffer. When the mutant alleles at codons 54 and 57 were
present, the restriction resulted in two fragments of 245
and 84 bp and 254 and 75 bp, respectively. Amplification
of the fragment with the m4/2 promoter polymorphism at
position —221 was performed by an initial heating at
94°C for 5 min, followed by 37 cycles of denaturation at
94°C for 30s, annealing at 56°C for 30s, extension at
72°C for 30s, and a final elongation at 72°C for 5 min.
The PCR product was digested by Brgl restriction
endonuclease (New England Biolabs). Digestion was
performed by incubation of 4 pl of PCR product with 3U
of Bzl at 37°C overnight. The presence of the X variant
created the restriction site and resulted in two fragments
of 122 and 59 bp, visualized in 2.5% agarose gels. MBL
serum levels were determined in 28, 32, and 16 children
with HBV chronic infection, clearance, and naivity,
respectively, by indirect enzyme-linked immunosorbent
assay according to the manufacturer’s instructions (Hy-
Cult, Urden, The Netherlands) and our experience [7].
MBL levels less than 500 ng/ml were defined as low and
those more than or equal to 500 ng/ml were defined as
normal [4].

For TNF-a0 -308G/A single-nucleotide polymorphism,
0.24 umol/l of each forward and reverse primer was mixed
with 0.2 mmol/l of dNTPs, 1 x reaction buffer (Invitro-
gen), 1.5mmol/l MgCl,, 0.5U of DNA Taq Polymerase
(Invitrogen), and 100 ng of template genomic DNA at
a final volume of 12.5 pl. After an initial heating at 95°C
for 3min, 33 cycles of denaturation at 94°C for 30s,
annealing at 57°C for 30s, extension at 72°C for 45s, and
a final elongation at 72°C for 5min, 5pul of the 108 bp
PCR product was digested by 3U of Newl restriction
endonuclease (New England Biolabs) at 37°C overnight.
The digestion products (108 bp in the presence of A and
83 and 25bp in the presence of G) were visualized in
4% agarose gels in 1 x TBE buffer under ultraviolet light
with ethidium bromide staining.

VDR Apal and Tagl polymorphisms were analyzed using
the same primer pairs in two single digestions. The 740-
bp PCR product of the VDR gene containing the two
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Polymerase chain reaction primers designed to amplify fragments harboring the mb/2, TNF-a —308, and VDR Apal and Tagl SNPs

SNPs; base substitutions

Primer

Product size (bp)

Cdn54(B) Forward (5'-3') GTAGGACAGAGGGCATGCTC 329 (uncleaved)
G>A; rs1800450 Reverse (5'-3') CAGGCAGTTTCCTCTGGAAGG 245 and 84 (cleaved)
Cdn57(C) Forward (5'-3') GTAGGACAGAGGGCATGCTC 329 (uncleaved)
G>A; rs1800451 Reverse (5'-3') CAGGCAGTTTCCTCTGGAAGG 254 and 75 (cleaved)
-221X/Y Forward (5'-3') CCGAAGAGGACATGGAGAGA 181 (uncleaved)
G>C; rs7096206 Reverse (5’'-3') TCATCTGTGCCTAGACACCTG 122 and 59 (cleaved)
TNF-o. =308 Forward (5'-3') AGGCAATAGGTTTTGAGGGCCAT 108 (uncleaved)
A>G; rs3091256 Reverse (5'-3') TCCTCCCTGCTCCGATTCCG 83 and 25
VDR Apal Forward (5'-3") CAGAGCATGGACAGGGAGCAA 740 (uncleaved)
G>T; rs7975232 Reverse (5'-3') GCAACTCCTCATGGCTGAGGTC 530 and 210
VDR Taql Forward (5'-3') CAGAGCATGGACAGGGAGCAA 740 (uncleaved)
T>C; rs731236 Reverse (5'-3') GCAACTCCTCATGGCTGAGGTC 245, 290, 205 or 245, 495

mbl2, mannose-binding lectin gene; SNPs, single-nucleotide polymorphisms; TNF-a, tumor necrosis factor o; VDR, vitamin D receptor.

sites was obtained by PCR amplification by initial heating
at 94°C for 5 min, followed by 35 cycles of denaturation
(at 94°C for 30s), annealing (at 70°C for 30s), and chain
extension (at 72°C for 45s) and a subsequent final
extension step at 72°C for 5 min. A total volume of 12.5 pl
contained 100 ng of genomic DNA, 0.24 umol/l of each
primer, 0.2mmol/l of each dNTP, 1.5mmol/l MgCl,,
standard PCR buffer, and 0.5 U Taq Polymerase (Invitro-
gen). The product was digested overnight with 3 U of
Apal restriction endonuclease (Promega Corporation) at
37°C, and the products were separated on 1.5% agarose
gel. The presence of T"allele or the Apal restriction site
resulted in 210- and 530-bp fragments and absence
resulted in a 740-bp unrestricted fragment. The PCR
product was also digested with 3U of 7agl restriction
endonuclease (Promega Corporation) for 3h at 65°C in
three fragments of 245, 290, and 205bp (restriction site
present, ( allele) and in two fragments of 245 and 495 bp
(restriction site absent, 7 allele), visualized using 3.5%
agarose gel.

Statistical analysis

The prevalence of mutations was assessed by the Hardy—
Weinberg equilibrium. The differences in allele, geno-
type, haplotype frequencies, and MBL levels were
calculated with one-tailed Fisher’s exact probability test
and risk ratios (RRs), and 95% confidence intervals (CIs)
were calculated. P values less than 0.05 were defined as
significant. The statistical analysis was performed using
SPSS software version 20.0 (SPSS Inc., Chicago, Illinois,
USA).

Results
Female children were at higher risk of acquiring HBV
infection compared with male children (77.6 vs. 58.5%;
P =0.032; RR =1.33, CI 1.00-1.74); however, the risk of
progressing to chronicity was the same (50.0 vs. 45.2%;
P=0.44).

MBL polymorphisms
The prevalence of mutant alleles in codons 54 and 57 and
at position —221 and the distribution of m4/2 haplotypes

did not differ among the study groups (Table 2). Low
serum MBL values were found in 13.2% of the whole
cohort, in 10.7% of children with chronic infection, in
15.6% of children with HBV clearance, and in 12.5% of
HBV-naive participants; no significant differences were
observed among the three groups of children.

TNF-a =308 polymorphism

TNF-o0 —-308G allele (Table 3) was found more
frequently in children with chronic infection than in
HBV-naive children (95.5 vs. 85.5%; RR =1.12, 95% CI
1.0-1.25; P =0.050) and in infected than in noninfected
children, although not at a significant level (92.8 vs.
85.5%; RR =1.09, 95% CI 0.97-1.21; P =0.089).

VDR Apal and Taql polymorphisms

VDR Apal A allele (as compared with « allele, Table 4)
was more frequent, although at a marginal level of
significance, in children with chronic than in children
with resolved infection (65.21 vs. 51.4%; RR = 1.27, 95%
CI 0.95-1.67; P=0.071). In contrast, the VDR Apal o
allele in VDR Apal and 7agl joint haplotype a7 (as
compared with A7 and A7 haplotypes) was more frequent
in children with resolved infection than in children with
chronic infection (47.4 vs. 27.3%; RR =1.74, 95% CI
0.97-3.13; P =0.049). Tuq1 and Apal markers were found
to be in linkage disequilibrium, consistent with the
findings of previous studies [17]. Three joint genotypes
(AArt, Aalt, and aalT) were more common, exhibiting
frequencies of 22.5, 39.2, and 17.6%, compared with the
less common genotypes AATt, AATT, and AaTT (9.8, 2.9,
and 7.8%, respectively).

Discussion

Our understanding of mother-to-infant HBV transmission
is slowly expanding as a result of recent association
studies involving genetic variants such as HLADRBI*07,
TNF-o0 2384, and interferon y &8744 in cases of
intrauterine infection [18-20] and studies on antigen-
specific T-cell immune responses [21,22]. Our findings
indicate a potential link between the outcome of early
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Table 2 Distribution of mannose-binding lectin exon 1 and promoter genotype and haplotype frequencies in 102 children born to HBV-
infected mothers (33 with chronic HBV infection, 36 with spontaneous clearance of HBsAg, and 33 HBV naive children)

N (%)
mbl2 SNP HBsAg persistence HBsAg clearance HBV naivity (%) Total HWE?, P value
Codon 54
Genotype
AA 0 (0.0) 1 (0.0) 1.0 0.49
GA 7 (21.2) 6 (16.7) 6 (18.2) 19 (18.6) (0.70)
GG 26 (78.8) 29 (80.6) 27 (81.8) 2 (80.4)
Alleles
A 7 (10.6) 8 (11.1) 6 (9.1) 21 (10.3)
G 59 (89.4) 64 (88.9) 60 (90.9) 183 (89.7)
Codon 57
Genotype
AA 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.93
GA 1(3.0) 0 (0.0) 2 (6.1) 3(2.9) (0.90)
GG 32 (97.0) 36 (100.0) 31 (93.9) 99 (97.1)
Alleles
A 1(1.5) 0 (0.0) 2 (3.0) 3 (1.5)
G 65 (98.5) 72 (100) 64 (97.0) 201 (98.5)
Promoter 221
Genotype
XX 2 (6.1) 2 (5.6) 5 (15.6) 9 (8.8) 0.77
XY 11 (33.3) 13 (36.1) 6 (18.8) 30 (29.4) (0.05)
Yy 20 (60.6) 21 (58.3) 21 (65.6) 62 (60.8)
Alleles
X 15 (22.7) 17 (23.6) 16 (25.0) 48 (23.8)
Y 51 (77.3) 55 (76.4) 8 (75.0) 154 (76.2)
Haplotypes®
YA/YA 15 (45.5) 18 (50.0) 15 (46.9) 48 (47.5)
YA/XA 9 (27.3) 11 (30.6) 6 (18.8) 26 (25.7)
XA/IXA 2 (6.1) 0 (0.0) 4 (12.5) 6 (5.9)
YA/O° 4 (12.1) 2 (5.6) 5 (15.6) 11 (10.9)
XA/O 2 (6.1) 4 (11.1) 1(3.1) 7 (6.9)
O/0 1 (3.0) 1(2.8) 1(3.1) 3 (3.0)

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HWE, Hardy—Weinberg equilibrium; mb/2, mannose-binding lectin gene; SNP, single-nucleotide

polymorphism.

®Hardy—-Weinberg equilibrium; P values for patients (values for controls in parentheses).

bGrouping of haplotypes YA/YA, YA/XA, XA/XA vs. YA/O, XA/O, O/O.

°0 represents the mutant allele in codon 54 or 57 of mbl2 exon 1. In the presence of O, the promoter allele on the functional A haplotype was not considered [3,5].

Table 3 Distribution of TNF-a. — 308 genotype and haplotype frequencies in 102 children born to HBV-infected mothers (33 with chronic
HBYV infection, 36 with spontaneous clearance of HBsAg, and 33 HBV- naive children)

Polymorphisms HBsAg persistence (%) HBsAg clearance (%) HBV naivity (%) Total HWE?, P value
308G/A
Genotype
AA 0 (0.0) 2 (5.6) 3(9.7 5 (4.9) 0.78
GA 3 (9.1) 3 (8.3) 3(9.7) 9 (8.8) (0)
GG 30 (90.9) 31 (86.1) 25 (80.6) 86 (84.3)
Alleles
A 3 (4.5) 7 (9.7) 9 (14.5) 19 (9.5)
G 63 (95.5) 65 (90.3) 53 (85.5) 181 (90.5)

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HWE, Hardy—Weinberg equilibrium; TNF-o; tumor necrosis factor a.
®Hardy—-Weinberg equilibrium; P values for patients (values for controls in parentheses).

HBYV infection and TNF-a and possibly VDR, but not
MBL pathways.

MBL deficiency as defined by mb/2 genotypes or serum
MBL levels appears to have little influence on early HBV
infection. Recently, we showed a role of mb/2 genotypes
and serum MBL levels in the progression of hepatitis C
virus infection in adults [7], in line with a few studies
that had recognized low MBL as a risk factor for HBV
progression in adults and high-expressing m6/2 genotypes
as related to spontaneous clearance [2,6]. However, MBLL

impact was not confirmed in studies on Asian adults,
mostly perinatally infected by HBV [5], and in children
vertically infected by hepatitis C virus [23].

TNF-o0 —308G allele was found to be increased in chronic
HBYV carriers than in nave children. Consistent findings
were derived from adult studies; the TNF-o0 — 308G allele
has been linked to higher risk for HBV persistence [24,25]
or progression of liver disease [26], whereas the —3084
allele was linked to optimal outcome from HBV infec-
tion [9]. TNF-a mediates the noncytolytic viral clearance,
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Table 4 Distribution of VDR genotype and haplotype frequencies in 102 children born to HBV-infected mothers (33 with chronic HBV
infection, 36 with spontaneous clearance of HBsAg, and 33 HBV-naive children)

Polymorphisms HBsAg persistence (%) HBsAg clearance (%) HBV naivity (%) Total HWE?, P value
Apal
Genotype
GG (AA) 14 (42.4) 9 (25.0) 13 (39.4) 36 (35.3) 0.99
GT (Aa) 15 (45.5) 19 (52.8) 14 (42.4) 48 (47.1) (0.80)
TT (aa) 4 (12.1) 8 (22.2) 6 (18.2) 18 (17.6)
Allele
G (A) 43 (65.2) 37 (51.4) 40 (60.6) 120 (58.8)
T (a) 23 (34.8) 35 (48.6 26 (39.4) 84 (41.2)
Tagl
Genotype
TT (TT) 8 (24.2) 11 (30.5) 10 (30.3) 29 (28.4) 0.86
CT (Tt) 16 (48.5) 19 (52.8) 15 (45.5) 50 (49.0) (0.97)
CC (#t) 9 (27.3) 6 (16.7) 8 (24.2) 23 (22.5)
Allele
T(T) 32 (48.5) 41 (56.9) 35 (53.0) 108 (52.9)
C 34 (51.5) 31 (43.1) 31 (47.0) 96 (47.1)
Joint haplotype®
TT (aT) 12 (27.3) 18 (47.4) 14 (33.3) 44 (35.5)
GT (AT) 9 (20.4) 6 (15.8) 9 (21.4) 24 (19.3)
GC (At 23 (52.3) 14 (36.8) 19 (45.2) 56 (45.2)
TC (at) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0)

HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HWE, Hardy—Weinberg equilibrium; VDR, vitamin D receptor.

®Hardy—-Weinberg equilibrium; P values for patients (values for controls in parentheses).

PIndividuals genotyped heterozygous in both the Tagl, Apal sites were not considered for haplotype frequency analysis, as the homologous chromosomes could not be
unequivocally defined; a carrier of the Ao/Tt (GTCT) joint genotype harbored A/Tand a/t or A/t plus aT haplotypes. Children with haplotypes AAtt (GGCC), AATt (GGTC),
AATT (GGTT), AaTT (GTTT), and aaTT (TTTT) were only considered for the haplotype analysis.

and its alleles are linked to neighboring HLA genes
(HLADRI3), which also relate to a vigorous immune
response toward HBV [9]. Controversially, in HBsAg
carrier immunotolerant children, TNF-a production upon
stimulation was found to be higher compared with healthy
controls, reflective of its additional ability to allow ongoing
liver injury [27].

The VDR Apal a allele seemed to be associated with HBV
resolution, and (Apal-Tagl) aT and Ar haplotypes, known
to be the most common in Whites [12,28], were linked to
viral clearance and persistence, respectively. The Apal
variant is located in a noncoding region, whereas 7agl
does not alter the VDR polypeptide. In an Indian study
Apal aa and ar haplotypes were associated with severe
liver disease and higher viral load [13], and in Taiwanese
adults the Ar haplotype was associated with frequent
hepatic flares and persistent positivity of HBeAg [14].
Although the 7T genotype has been associated with
higher levels of VDR expression compared with those of
the 7 genotype and therefore could be linked to higher
VDR expression and better ability of the host cells to use
vitamin D [29], the implication of Apal and Tagl
variations for the immune functions is unknown. Vitamin
D in early HBV infection might affect the priming of
the innate immune response, the suppression of inter-
leukin 12, interferon 7y expression, and differentiation
of dendritic cells [11,30].

Several limitations should be considered is this study.
The retrospective nature of the study did not allow for
precise information to be collected on the reasons for
poor compliance to the timely immunoprophylaxis in

these children. The cohort was small, but the recruit-
ment of larger groups of perinatally infected children in a
nonendemic country is difficult, as newborns born to
HBsAg-positive mothers are increasingly treated with
immunoglobulin and vaccinated. The study design did
not allow for precise data to be collected on maternal
HBV serology and viral load during pregnancy and
delivery. All the enrolled children were born to HBV-
positive mothers and were thus exposed to HBV;
however, evidence was limited on the precise timing of
exposure or the potential role of horizontal transmission
from other infected members of the family. Maternal
infection has a crucial role in the vertical/perinatal
infection of the infant, but acquisition of HBV during
infancy and childhood may be horizontaltransmission
from other infected members of the family [31].

Despite the progress made in the understanding of early
HBYV infection, there remains much to explore in the field
of host response in this crucial period of life. Our findings
suggest that TNF-a and possibly vitamin D pathways may
be involved in the progress of early HBV infection;
however, no firm conclusions could be drawn and our
findings should be treated as preliminary until verified by
genotype and phenotype studies in larger cohorts and
different populations.
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