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Lnv yoveig pov

Kwvotavtivo xau Xpiotiva

Kot TNV adeAdn pov Ade&avopa,

Yl TV ovvexn vTooTPLEN, KaTavonon Kat Ay dTi Tovg.

H xapa ka1 n vnepnpavera mov viw Oovv

pov divel dSvvaun va ovvexiCw, kot OIveL vONua 6 aVTA TIOV KAV @
Kol

otnv uviun tov namov pov Kwvortavtivov ToixAn

yiati anotédece mapaderyua Cwrng Kot

pe EuaOe 0t1 «1 oxAnpn dovAeia dev eivan TOTE axapioTn»!
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Evyoaprotieg

Me v gukoupio TG OAOKANP®ONG TG AOAKTOPIKNG LoV dtaTpPng ivorl vtoypEmon Kot
ECMTEPIKN HOL OVAYKT Vo guyoploticew 6covg Pondnocav oto va Eekviiow kol vo
OAOKANPAOC® TO CUAVTIKO AVTO KOUUATL TOV GTOVODV LLOV.

Eipon evyvopmv otov emPAaémovta kabnynt pov Ap.Baciin Zavvn, ywoti pe enéleée
OG UETOTTLYLOKO (POITNTN TOL, OV EMETPEYE VO EPYOCTM GTO EPYOCTNPLO TOL TOUEN
Mopiakng I'evetiknic tov Whitaker Cardiovascular Institute tov Ilavemotmuiov g
Bootdvng kot pe kabodynce otnv teAkn Stopdpemon avtng g dwtppng. Me v
EMIAOYT TOL VTN HOL £0MGE TNV €VKOLPIO VO EPYOOTM KO VO GUUUETACK® EVEPYH GTO
aKOONUATKO Kol emoTUovike mepifdAiov tov Ilavemotnuiov g Bootdvng, va
TOPOLGLICH® TNV EPYACIN WOV OE EMGTNUOVIKA GLVESPLO, OTMOC TO TOYKOGUIOL ONUNG
ouvédplo tov Atherosclerosis, Thrombosis and Vascular Biology (ATVB 2007) kot va
YVOPIoHO oNUaVTIKODS EMGTNUOVEG 6TO Y®PO TG Brotatpikng épevvag. Mali, evyapiotd
Oepud v Ap.EAEv Zavvn yia v @rao&evia TG TOVG TPAOTOVG UNVES EYKATAGTACTG OV
otV Bootdvn kot Tig vépoyeg cuinTNoELg Tov ElyapLE.

Inuovtiky cvoppoAn oto moapamdve gixe o Ap.Anuntpng Koapddong mov mpdtog
avtog pe emédele va gpyooctd o©t1o gpyaotnplo Bioynueiog tov Touéa Baoikav
Emomuov g latpikng Zyxoing tov Havemomuiov Kpntng addd kot yiati 1 copfoin
TOL ®G PEAOG TNG TPEAOVS emTpomng aloAdynong ¢ AakTopikng pov Atatpipng
vmp&e KataAvtikn, kel mov ypealotov. Mall Tov kot pe v Pondea g a&tdA0YNGS
Broroyov kor @idng [Mopackevnc [Momoak®dota oméKTNGO TNV TEXVIKN YVAOON KOl TOV
EMGTNUOVIKO TPOTO GKEYNC TOV OTOOELYTNKAY TOAVTILO EPOSIOL KOTE TV EKTOVIOT TNG
nmopovoog dwtpPnc. O Ap. Anuntpne Koapodong, emiong, pov o6idaée vo umv yéyveo to
OVOUEVOUEVO OAAL VO epUNVED® T amoteléopata Kot vo Woyve v oindswo. T OAa
VT, TOL EKPPAL® TNV ELYVOUMGHVN KO TIG EVYOPLOTIES [LOV.

XV TpeAn) emttpony) aloAdynong g SONKTOPIKNG OV O Tpfn|g elya TNV TN va
ovppetaoyetl kat o Ap. Taiaviong Iavvng, Tov omoio guyaplotd Oeppd yio TIc ONUAVTIKEG
TAPEPUPAGELS TOV TNV SAUOPP®OT TNG HEAETNG AVTNG, KOL Y10 TNV VTOGTHPIEN TOL KOTA

NV 0AOKAp®oN TG dtatpPnc.



2V mpoomdhEL VTN OMUOVTIKN Kot ovayKaio givat 11 cuvepyasio pe to HéEAN Tov
gpyaotnpiov. Htav yopd kot tipn pov va cuveyicm v épevva e Ap.Ayyehikng Xpovn
mov M Ponded ™G 1060 6TO GYESUGUO TOV TEPAUATOV OCO KOl GTNV GLYYPAPT TMV
dnpoctevcemv kot ¢ otatpPng ntav avektipntn. Evyapiotd toug Ap.Kvpidko Kvmpaio
kot Dr.Horng Yuan Kan mov pov épaBav tv teyvikn tov adevoiov, tov Ap.lopddavn
Koapayavvion yoo v ¢idio tov kou v anddyepn Ponbeid tov 610 €pyacTtiplo, TOLG
eoumtéc Kovotavtivo Apocdto, Alex Vezerides, Ap.Zwotpn Mmroavako, Ap.Katepiva
Tlowptlomoviov kot v ypoppatéa Anne Plunkett yio to guydpioto kApa cvvepyasiog,
mv Kootidvva Zepét yu tig ovintioelg pog kot v @uio e, Kobmg Kol Tov
petomtuylokd eortnt Avopéa Kateipion, cvveyiot| tov epeuvav mave otnv amoA-I.
Evyaplotd axopa tovg ¢idovg amd 10 gpyactipo otnv Kpnr, Ap.Bikv IIpokdpa,
Ap.Atva Bapdodin, BapBapa Nikoraidov-Neokoopidov kot 'Een Oupiaxo?.

Avektipnm nTav 1 cuUPoAN OV lE N EXAYYEAUATIKY OPYAVAOTIKOTNTO TNG TEYVIKOV
Gayle Forbes mov amoteAel Begpédio AiBo tov epyastmpiov otnv Bootdvrn. Evyapioto,
emiong, Oepud v Dr.Adela Shkodrani mov BonOnoce pe to mepapatdlma Kol TIG EVEGELS
TOV adeVoi®V, aALd kat yioti pali pe tov Dr.Arvi Duka pe otipi&av pe v @idia toug o€
OAN VTN TNV TPOGTADEL.

‘Eva peydho guyoplotd ypwotdo Kot otovg ¢ilovg mov améktnoo otic H.ILA.
[duwitepa gvyapior® v I'ewpyio Ntoloyudpyov oL HOPOGTAKAUE TIG OVGKOAIEG TNG
KabnuepvotTTOG OTA YPOVIOL QLTS TNG doKIpaciag Kot yuti fondnoe amictevta pe v
Tpocaploy] pov otnv Bootdvn kot v wyuyoloywkn pov icoppomic. Emiong, tov
ovykdtowkd pov Fred Harbinski mov pov otdfnke cov adehpodg, pe Kotavonon kot
VTOHOVTY], KOTE TNV GLYYpaPn TS SoTpiPng Hov, OTAV TO OTITL PHETOTPATNKE GE YMPO
0AOVUKTIOG oLYYPOPNG, Ko Toug Nikolao Kovpovnn, [Tétpo Txoaiion kot Christopher
Anyfantis yio TNV YUYOAOYIKT] 0VATOGT] TOV LOL TPOCPEPAV, OTOTE TNV YPELLGTNKA.

Evyopiot® kot tovg ¢@idovg pov oty EAAGoa, Xpnoto Kepaoion, [Moavoyidtn
BeodwpoTovA0, Anuntpn Ocodwpakdmovrio, Avopéa Kapaureia, Koota Kaptelivn ko
Mopyapita [Ipaccd, Eévia Koapaykovvn kot Ztavprovy Koraykid mov mapoAn v
HeYOAN amdoTaon He kKpatnoav Kovtd oty EAAGSa kot Tov e0vtd pov.

Téhog, éva peydro eguyoplot® omnv peydAn pov owoyévelr ToikAn, Kovkov,

Oopdémoviov, AvilovAdtov kot HAtdkavtov mov givor mdvta dimho pov!
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Whatever you can do or dream you can, BEGIN IT.

Boldness has genius, power and magic in it.

(0,71 umopeis n ovepevecar nwg umopeis va kavels, EEKINA TO.
H Toiun éyer evpoia, ovvaun kar paysio uéca tye.)

[Goethe]
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ITEPIAHYH

H amolmonpwteivny A-I (amoA-I) eivar 1 xOplo TpOTEIVY TOV MITOTPOTEIVOV VYNANG
mokvottog (HDL) kot mailer onpavied porlo oty Proyéveon, ) dour|, TV Agttovpyio
kol v ovykévipowon ¢ HDL oto midopa. Emonuoloyikég peléteg ko kKMVIKEG
JoKIES pavepdVoLY 0Tt ta enimeda g HDL givor avtiotpd@wg avaroya tov Kivovvov
EULPAVIOTNG OTEPOVIAING VOGOV GTOV (vOp®TO.

[Ma v e€nynon g poplakng artioroyiog Tov younAav emmédwv HDL otov avBpamivo
TANOLoUO TOV €XOVV YEVETIKN TPOEAELOT], KOOMS Kot Yio vo. LeAeTNBOOV 01 EMOPAGELG
dopk®v  oAdayov g omoA-I oty  Poyéveon g HDL, dnpovpynbnkav
avacLVOLAGHEVOL  0devoiol Tov  exkEPAloVV  TIG UETOAAOYUEVEG HOPPEG, OTOA-
[(Leul41Arg)pisa, anoA-I(Leul 59Arg)r, anoA-I(Argl 51Cys)paris, Ot0A-
I(Argl60Leu)osio, amoA-I(Leul78Pro) ot amoA-I(Argl49Ala) ko peietnOnkav ot
WOTNTEG TOVG, in Vitro Kl in vivo.

Oleg o1 petarraypéves popeég g amoA-I ekkpivoviav kKavovikd kol cg TopOuHolo
emimedo og KLTTOPIKEG KaAMEPYeleg. H wavotta toov petadlaypévav Lopedv omoA-
I(Leul41Arg)pisa, anoA-I(Leul 59Arg)r, amoA-I(Argl 51Cys)paris, OTtOA-
I(Argl60Leu)osio, kot amoA-I(Argl49Ala) va endyovv ABCAl-eaptopevn ££o0do
YOAMNOTEPOANG Oamd KOAMEPYEIEG HOKPOPAYOV TNTOV (QUOLOAOYIKN] EVO  EUEAVIGOV
OPOUOTIKA UEWUEVT) TKOVOTNTO EVEPYOTOINGONG TNG OKLATPOVGEEPAONG AekiBivng :
yoinotepoing (LCAT), oto 0.41%, 2.07%, 28.4%, 2.7% ka1 5.2% ¢ wavottog mov
eppoaviCel n ayprod tomov (WT) amoA-I, og in vitro mepdapota.

Mo v kotovonon g QUOIOAOYIKNG ONUAGING TOV WIOTATOV TOV UETAAAAYUEVOV
pope®v ¢ amoA-I, ypnoonomOnke petapopd yovidiov HEcw adevoidY GE EMIUVESG e
EMeyn amoA-I (omoA-I'/ ), n omoio. 0dNYNoE G€ SUKPITOVG PAVOTUTTOVG OTO €V ADY®
nepapotolma. Emipveg mov poAdvOnKov HE  0vOGLVOLOGUEVOLS AOEVOIOVE OV
exkopalovv Tig petarraypéveg popeés amoA-I(Leul4 1 Arg)pis, kot amoA-I(Leul 59Arg)rNn
Tapovciocay ToV BaplTEPO UIVOTLTIO KOl ERPAVICOV HEIWUEVAE EMIMEON YOANGTEPOANG
kol anmoA-I mpwteivng oto mAdopa, 85% wor 91%, avtictoyya, Yo TV amwoA-
I(Leul41Arg)pisa, kot 89% wxot 87%, avtiotoyya, yw v amoA-I(Leul59Arg)rN, o€
oxéon pe emipveg mov exepalovv v WT amoA-I. Ermipveg mov exppdlovv Tig

petaAloypéveg popeéc amoA-I(Argl51Cys)paris, amoA-I(Argl60Leu)oso, kKol OmOA-
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I(Argl49Ala) gppaviCovv peimon otnv YoAnctepOAN 10V TAAGHOTOS KOTA 78%, 59% Kot
61% ka1 otv amoA-I katd 68%, 64% wor 55%, avtictoro, 6e GYEoN UE EMIPVES TOL
exepalovv v WT anoA-I.

O LOyog eo0tépmv xoAnotepOANg mpog oAkn yoAnotepdin (CE/TC) oto mhdopa tov
EMPOOV OV €KPPALOVY OTOLONTOTE amd TIG TEVTE UETOAAAYUEVEG HOPOEG MTOV
OTNUOVTIKA LEWOUEVOS KO 1) KATOVOUTN TNG amoA-I tav LETOTOTIGUEVT TPOG LEYOADTEPNC
mokvotrog HDL (HDL3). Ioapdpotec peAéteg yuu v UETOAAOYUEVT] LOPPT| OTOA-
I(Leul 78Pro) édeiéav Ot 1 ékgpoon e ot amoA-I" emipvec odnyel oe @owvdTvIO
TOPOLOL0 e aVTOV TToL Tapatnpeitor omd v ékepacn g WT amoA-L.

Ot popoég amoA-I(Leul41Arg)pisa ko amoA-I(Leul 59Arg)rn onpuodpynoav prep- ko
04-HDL copoartiow, kot odfyncav oto oynuoticpd Alyov cpopikov HDL copatidiov
7oV Ntav Topopole o aplBud pe avtd Tov oynuotilovrol og emipveg mov exEPALovy TNV
npoteivy  eAéyyov GFP. Ot oamoA-I(Argl60Leu)os, ot apoA-I(Argl49Ala)
dnuovpyncav kvupimg prep- kot a4-HDL copatidia kKot 00 yncav 6tov oynuoticid evog
petypatog ookoednv kot ceapik®v HDL copoatidiov. H oamoA-1(ArglS1Cys)paris
oNpovpynce vromAnOuouohs COUATIOIMV JSPOPETIKGOV UHeyeBdV pHe KvNTIKOTNTA
ueta&y pref and o-HDL ko 0dnynoe 610 oynuaticpd Kupiog ceaptk®dv oAb kot Alymv
dtokoedmv copatidiov HDL.

Tavtoypovn yopnynon adevoi®v mov eKPPALOVY  OMOWONTOTE Omd TIG TEVTE
petoAlaypuéveg Hop@éc pall pe adevoiovg mov ek@palovv v avlpamivn TpoTeivn
LCAT eravépepe oe puotoloyikd enimedo v amoA-I, adénoe oe Kavovikd emineda v
HDL-yoAnotepoin ot tov Adyo CE/TC tov mhdopotoc. Emiong, odnynoce oto
oYNUaTIoUd povo cealpikdv copatidiov HDL mov arotehovviav amd vromAnfucpods
a-HDL xwnrikdéttog.

Ot dwkprrol parvoTvTol Tov TapatnPNONKAV omd TIG S1APOPES UETAANAYLEVES LOPPES
™mg oanmoA-I, ¢@avepaover 01t ot omoA-I(Leuld4l1Arg)pisa kot omoA-I(Leul 59Arg)rn
avactéAlovv €va mpowo Prpa g Proyéveong g HDL mov mponyeitar tov
oyYNUoTIGHOD dtokoewav copatdiov HDL, kot opeihetal o avenapkn €otepomoinom
™G YOANGTEPOANG TV preP-couatidinyv. AVTBETMC, Ol LETOAAAYUEVES LOPQES ATOA-
I(Argl60Leu)osio, apoA-I(Argl49Ala) wor omoA-I(Argl51Cys)pais 0vacTéEAOLY  €Val

apyotepo Prpa Tov povoratiov Proyéveong g HDL mov avactéliel v opipavon tov
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OOKOEW®Y COUATWIOV 6  CEUPIKA, AOY® OVETOPKOVS E0TEPONOINGCNG  TNG
YOANGTEPOANG T®V SICKOEWDV COUATIOIMV.

H duwpbwon tov maboroywmv @awvotimov ¢ HDL, petd amd yopnynon LCAT,
vrodeikviel mbavég Bepamevtikés mpooeyyicelg vy v ddpbwon TV youniov
emmédv HDL mov opeidovtal 6e cuykekpipéves HETOAAAEELS TG amoA-L.

Ye Ao mepapota, peletnke o porog g kapfoiutelkng meployng e amoA-I
omv Proyéveon g HDL. XpnowomomOnke petapopd pEc® adeVOidV  yia
HETOANOYLEVES HOPOEG LE EMAEipLATO 6T0 KapPOELTEMKO Gikpo TG amoA-I, oe amoA-I"
emipveg. Ta mepdpata avtd £6ei&av ot Ta enineda ¢ HDL tov mAdcopatog peiddnkay
0€ TOVTIKIOL LOAVGUEVO HE 0OEVOTONG OV EKPPALOLV TIG EAAEYUHOTIKEG LOPPES OTOA-
I[A(185-243)] xou amoA-I[A(220-243)]. AvtiBeta, 1 HDL PBpébnke oe @uoloroyikd
eminedo og moOvVTiKio LOAVGUEVA e aOEVOTONS OV EKPPALOVY TNV EALELUUATIKY] LOPON
amoA-1[A(232-243)] 1 v petoddaypévn popen omoA-I(E191A/H193A/K195A),
omoieg Bpédnke ott emdyovv ABCA1-eaptapevn £6000 Y0ANGTEPOANG GE PUGIOAOYIKA
emimeda. AvVOAVON MAEKTPOVIKNG HKPOCKOTING Kol NAEKTPOPOPNOT GE dVO OlOGTAGELS
€0e1le 0Tt or eAdewupatikés popeés amoA-I[A(185-243)] wor amoA-I[A(220-243)]
odMynoov oto oynuoticpd kvpimg pref-HDL kot Alyov coopikdv copatidiov mov
nepeiyav kvpiowg amoE, evo n WT amoA-I, n amoA-1[A(232-243)] ko 1 amoA-
I(E191A/H193A/K195A) odfynoav 610 oynuaticid ceaipikdv copatdiov a-HDL. Ta
ELPNUATU OVTA PAVEPMOVOLV OTL: () LopPES TG amoA-I 6T omoieg Aeimel n meployn TV
apwvo&éwv 220-231 gumodiCovv 10 oynuatiopd a-HDL oAAd emitpémovy 10 oYNUOTIGUO
prep-HDL copoatiov, in vivo, (B) n aptvotelkn teployn g anoA-I, 1-184, umopei va
enayel v ovvBeon pref-HDL copatdiov, aveéapmnta and tov ABCAI, ko (y) ta
eopticpéva apvoééa e meproyng 191-195 mg amoA-I dev eaiveratl va emnpedlovv v
Broyéveon ¢ HDL.

Téhog, Yoo va peketnBel 0 pOLOG CLYKEKPIUEVOV ULETAYPAPIKAOV TOPAYOVIOV GTNV
pOOuion g €keppacng Tov yovidiov tov amolMmonpwteivov amoA-I kot amoCIII
KOTOOKEVAGTNKE L0 GEPA OVOUGVVOVOCUEVOV AOEVOIDV OV EKQPALOVYV TLPNVIKOVG
vrodoyelg kot pEAN Tov onpatodotikov povoratiov TGFP. Ipokatapktcd mepdpoto
goe1gav OtL N Ekepact Tov yovidiov g amoA-I Tov avBpdmov peidveral, in vivo, HECW

oL oNUETodoTIKOV povoratiov TGFP kot cuykekpipéva pécm e mpoteivng SMAD3.



SUMMARY

In order to investigate how structural mutations in apoA-I affect the biogenesis and the
plasma levels of high density lipoprotein (HDL) and explain the etiology of genetically
determined low levels of HDL, I have generated recombinant adenoviruses expressing
naturally occurring and bioengineered mutations of apolipoprotein A-I and studied their
properties in vitro and in vivo.

The naturally occurring mutants apoA-I(Leul41Arg)pisa, apoA-I(Leul 59Arg)rm, apoA-
I(Arg151Cys)pais and apoA-I(Argl60Leu)og, as well as the bioengineered mutant apoA-
I(Argl49Ala) were secreted efficiently from cells in culture. The capacity of the mutant
proteins to activate LCAT in vitro was greatly reduced to 0.41%, 2.07%, 28.4%, 2.7%
and 5.2% of that of the WT apoA-I, respectively, in vitro and their ability to promote
ABCA1-mediated cholesterol efflux from macorphages was similar to that of the WT
apoA-I protein.

Gene transfer of the mutants in apoA-I deficient (apoA-I"") mice generated aberrant HDL
phenotypes. Mice expressing the apoA-I(Leul4lArg)pisa or apoA-I(Leul59Arg)rn
mutants had almost 90% decrease in plasma HDL-cholesterol and apoA-I levels (85%
and 91% for apoA-I(Leul41Arg)pi,, and 89% and 87% for apoA-I(Leul59Arg)rn,
respectively), compared to those of mice expressing the WT amoA-I. apoA™ mice
expressing apoA-I(Argl60Leu)oso, apoA-I(Argl49Ala) and apoA-I(Argl51Cys)paris
mutants had a reduction in HDL levels by 78%, 59% and 61% while the apoA-I levels
were reduced by 68%, 64% and 55%, respectively, as compared to mice expressing the
WT apoA-I.

The cholesteryl ester to total cholesterol (CE/TC) ratio of HDL from mice expressing any
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of the five mutants was significantly decreased and the apoA-I was distributed in the
HDL3 region. Similar experiments for the mutant apoA-I(Leul78Pro) showed no
difference in the phenotype produced by the mutant compared to the one produced by the
WT apoA-I.

The expression of mutants apoA-I(Leul41Arg)pisa or apoA-I(Leul 59Arg)pn in apoA-I'/ i
mice caused accumulation of pref1-HDL and small size a4-HDL particles in the plasma
and generated only few spherical HDL particles, similar in number to those formed by
the control protein GFP. The mutants apoA-I(Argl60Leu)os, and apoA-I(Argl49Ala)
promoted the formation of pref1 and mainly a4-HDL subpopulations and gave a mixture
of discoidal and spherical particles. Interestingly, apoA-I(Argl51Cys)pais generated
subpopulations of different sizes that migrate between pref and o-HDL and formed
mostly spherical and a few discoidal particles.

Simultaneous treatment of mice with adenoviruses expressing any of the five mutants and
human LCAT normalized plasma apoA-I, HDL cholesterol levels and the CE/TC ratio. It
also led to the formation of spherical HDL particles consisting mostly of a-HDL
subpopulations with slower electrophoretic mobility.

The study establishes that apoA-I(Leul41Arg)pisa and apoA-I(Leul59Arg)pn inhibit an
early step in the biogenesis of HDL due to inefficient esterification of the cholesterol of
the pref1-HDL particles by the endogenous LCAT. On the other hand, the mutants apoA-
I(Argl60Leu)osio, apoA-I(Argl49Ala) and apoA-I(Argl51Cys)pais inhibit a later step in
the biogenesis of HDL due to inefficient esterification of the cholesterol of the discoidal
particles.

The correction of the aberrant HDL phenotypes by treatment with LCAT suggests a
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potential therapeutic intervention for HDL abnormalities that result from specific
mutations in apoA-I.

Adenovirus-mediated gene transfer of C-terminal apoA-I mutants in apoA-I"" mice,
showed that the plasma HDL levels were greatly reduced in mice expressing the carboxy-
terminal deletion mutants apoA-I[A(185-243)] and apoA-I[A(220-243)], shown
previously to deminsh the ABCA1-mediated lipid efflux. The HDL levels were normal in
mice expressing the WT apoA-I, the apoA-1[A(232-243)] deletion mutant or the apoA-
I[E191A/H193A/K195A] point mutant, which promote normal ABCA1-mediated lipid
efflux. EM and 2D gel electrophoresis analyses showed that the apoA-I[A(185-243)] and
apoA-I1[A(220-243)] mutants formed mainly prep-HDL particles and few spherical
particles enriched in apoE, while WT apoA-I, apoA-I[A(232-243)] and apoA-
I[E191A/H193A/K195A] formed spherical a-HDL particles. The findings establish that
(a) deletions that eliminate the 220-231 region of apoA-I prevent the synthesis of a-HDL
but allow the synthesis of pref-HDL particles in vivo, (b) the amino-terminal segment 1-
184 of apoA-I can promote synthesis of pref-HDL-type particles in an ABCAI-
independent process, and (c) the charged residues in the 191-195 region of apoA-I do not
influence the biogenesis of HDL.

Finally, in order to elucidate the contribution of different transcription factors to the
regulation of apoA-I and apoCIII genes we used a series of recombinant adenoviruses
expressing nuclear receptors and members of the TGFf signaling pathway. Preliminary
results indicated that human apoA-I gene expression is negatively regulated, in vivo, by

the TGFp signaling pathway and specifically through SMAD3 protein.
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OI AIMOMPQTEINEX KAI O POAOX TOYX

H petapopd xor avaxotovoun eiedBepng YOANGTEPOANG, E0TEPMOV YOANGTEPOANG,
TPLyAvKepPiOY, QooeoMmdioy kot dAAov  Amdiov péom g KuKAopopiog
EMTLYYAVETAL LE TO TOKETAPIGUO TOVG GE UOKPOHOPLOKE, VOATOOOAVTE GUUTAEYNOTA,
11§ MmonpmTeiveg. Ot MTOTPOTEIVES TOV TAAGLOTOS GYNUOTILOVV SIGKOELDN KOl COUPIKA
copotidla. Ta 010K0ed couatidln amroTeAovvTal Kupimg amd ToAkd poplo Mmdimv
(powo@oMmidla, YOANGTEPOAN) KOl TPOTEIVOV o€ popen omAoctolpadag (bilayer). O
TLPNVOG TOV GPOIPIKOV COUATIOIMV amoTeELEITOL amd U TOAKE 0VOETEPA AMapd TOV
etvar eotépeg yoAnotepoing (cholesterol esters, CE) kot tprylvkepidwa (triglycerides,
TG), ko mepPdiretor amd MOMKE HOPLO OM®G QOCEOMTIOI, YOANCTEPOAN Kot
TPOTEIVEC.

H dwgpopég ot obotaon tov couatidiov oe TpoTeivec Kot Amidio T Kével va
dwpépovy og péyebog kot mokvotnta (Mivakag I ko Ewéva 1) .H mepiektikdémto o€
Mmidwa etvor avaroyn pe 1o péyebog Kot avtioTpOP®S avadAoyn e TNV TLUKVOTNTO TOV
yapaktpiler 1o copatidlr OV MmompoTeivdv. Ot MTOTP®MTEIVEG TOL TAACUATOS
napadoctakd ywpilovial oe mévie KOPLEg Katnyopies pe Péon tnv TuKvOTNTO TOVS TOV
kaBopiletar and v enimievon Tovg oe duPdbuion cvykévipmong Ppopodyov Kaiiov
petd and vrepuyokévipnon. Ot katnyopieg etvar ot e&ng: yvhopkpd (chylomicrons),
Mmompwteiveg mOAD younAng mukvotnrag (very low density lipoproteins, VLDL),
Mmompwteiveg  evdldueong mokvomntog  (intermediate-density  lipoprotein, IDL),
Mmompwteiveg yauning mokvotrag (low-density lipoproteins, LDL) kot Aurompmteiveg
vyning mokvottog (high-density lipoproteins, HDL) (Gotto, Jr. et al. 1986). Kdbe

Katnyopio Mmonpmteivav epgavilel etepoyévela pey€Bouvg kot cOGTAONG Kot UTopet va



Mivakag 1. ZOvOeon kal 1OIOTNTEG TWV KLELOTEQWV AITTOMEWTEIVWYV TOU TARTUATOG
Baolwopévog otoug (Zannis et al. 2004b)

Mukvotnta IlowTeivn T (%) Pwod. Eot.XoA.
o

L ( Inyn
wpaTidL mm (g/ml) (%) (%) (%)
XvAoukpa ‘Evtepo <0.94 1-2 80-95 3-6 2-4
VLDL ‘Hnrao 0.94 -1.006 6-10 45-65 15-20 16-22
IDL VLDL 1.006-1.019 10-12 25-30 25-27 32-35
LDL VLDL 1.019-1.063 18-22 4-8 18-28 45-55
‘Evtego, rtao
HDL: ey o L) 1.063-1.125 33-35 2-7 32-43 20-30
‘Evtego, raQ
HDLs oA e TUBTL) 1.125-1.210 55-57 3-13 26-46 15-30
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dtdpeTo touvg (diameter) oe nm kat TV mukvoOTNTA emtimAgvong Toug (density)

oe g/ml (Berkley HeartLab, Inc.)




dtywp1lotel 6 VIOTANOVG VS e SIAPOPES TEYVIKES.

O Mmonpowteiveg ouvtiBevton kot katafoAilovtal pe Paon tpio SOQOPETIKA OALY
HETAPOMKADS OAANAETOPDOVTO LLOVOTATLOL: TO LOVOTATL TV YVAOUKP®V, TO LOVOTATL TV
VLDL/IDL/LDL kot to povomdrtt g HDL. O oynuoticpds tov YuAOMKP®OV KOl TNG
VLDL yivetot evdoxvttapikd eved e HDL g&mxvttapikd (Zannis et al. 2006; Tall et al.
2001; Kane and Havel 1989).

Kotd 10 povomdrtt tov yuAopkpdv, 11 6OVOeoH Tovg yivetar 610 €viepo. Metd amd
KatavdAmon Tpoeng ta Amidia cvykpotovvtor poll pe v amoMmonpwteivy B-48
OTOEMONALOKA KUTTOPA TOL EVIEPOL YO VO GyNUoTicovy ta yviopkpd. Ta yviopikpd
etvar o peyoddtepa amd TO. COUOTION TOV AMTOTPOTEIVOV Kol EYOVV TNV HIKPOTEP
nokvotmta (d < 0.94 g/ml) pog kot Teptéyovv TOALY TpryAvukepidia kol pKpd TOGOGTO
npoteivov (< 2%). Toco m amoB-48 6co xor m MTP egivan oavoykaieg yia v
EVOOKVLTTAPLOL GLVOPUOAOYNON TOV YLAOMKPAOV. [l TV €KKPIoT TOVS GTO AEUPIKO
ocvotnuo ypedleton M mpoTEiv petagopds tpryAvkepdiov MTP  (microsomal
triglyceride transfer protein). Megtd v £€Kkpior] TOLG 1 ATOMPOTEIVIKY] Amdon
(Lipoprotein Lipase, LPL) wvopoiver ta tpryAvkepidir tov  yolopkpov. H
MmompoTEIVIKN AMmdor evtomiletol oTNV EMPAVEIN TOV £VOOINMOUKAOV KLTTAPOV TOV
TPYYOEWV ayyeimv kot evepyomoteitor amd v arolmonpwteivn CII (amoCIl). H dpdon
™G MTOTPOTEIVIKNG AmAoNS Onuovpyel to mAoOoWL O €0TEPES YOANGTEPOANG
vroAgipato yvhopkpmv (chylomicron remnants) to onoio @épovv amolmonpwteivn E
OTNV EMPAVELL TOVG KOl ATOLOKPOVOVTAL OO TO0 TAAGHA HEcw vrodoyéwv g LDL oto

Nrap.  Xviopwkpd Oev  oynuotifovror oty mepintwon  opodlvyng  vmo-Pnra-



Mmompateivorpiog mov mpokaiel n EAdewym g B-48, 1| a-Prta-Mmonpwteivoiiog mov
opeiretar oty éAletyn MTP (Kane and Havel 1989; Berriot-Varoqueaux et al. 2000).

H cvvapporodoynon g LDL Aappdvetl xdpo 610 rap. X10 povomdrtt floyéveong e
LDL, n amoB-100 cuvdvaletor evdokuTtapikd oto NIotokOTTOpo He Amida, HEc® Tng
dpdong g MTP, yuwo va oynuoticer VLDL. Metd v ékkpion ¢ VLDL oto midopa
To TPLyAvkepid ™ vopoAvovtor and v LPL kot mapdyovtar copotidwe IDL. Ta
copotidia IDL petatpénovtar ce LDL péow mepartépm vdpodAvong tov Mmidiov Toug
a6 v nrotikn Ardon (hepatic lipase, HL). Téco ta IDL, 660 kot ta LDL copatida,
avayvopilovtal and tov vrodoyéa tg LDL (LDLr) mov cvuPdiier otov kataffolMcud
TOVG, KUpimg 610 Nrap. AvéEnuévn mocdtta LDL oto mAdopa oyetiletor pe avénpévo
kivouvo abnpookinpwons (Anderson et al. 1991). AcBéveieg mov oyetifovror pe t0
povordtt twv VLDL/IDL/LDL givat i opdluyn vro-pnto-AMmonpoteivotptio, 1 otKoyevng
TpryAvkepdaipio kot 1 owoyevig vepyoinoteporaiptio (Kane and Havel 2001; Brunzell
and Deeb 2001; Goldstein et al. 2001).

H Poyéveon tg HDL ovpPaiver kvpiog oto Nmoap péS® €vOG TOAOTAOKOL
povoratiov. Apywd 1 amolmonmpwteiviy A-I (amoA-I) exkpivetor kvplog eledBepm
Mmdiov  omd 10 MmOp KOl OMOKTO  QOGEPOMTIO Kol  YOANCTEPOAN  HECH
aAniemdpdoswv g pe tov petapopea Mmwiov ABCA1 (ATP-binding cassette Al).
Méow evdbpecov Prudtov mov dev gival amoAdTmg yvootd axoua, n amoA-I arnoktd
otadlokd mepiocdtepa AMmidlo kot oynpotiler 010k0eWd] copatidw to omoia, pe TV
dpaon  tov  evlbpov  aKkvA-tpaveepdon  Aekidivmciyolnotepoing  (LCAT:
Lecithin:Cholesterol Acyl Transferase), petatpénovral e cpapucd (Ewéva 2). Té6oo 1

JoKOEWNG 000 Kot 1 oeopikn popery tng HDL aAinAemdpd pe tov vmodoyéa tg HDL,



SRBI (scavenger receptor class B type ). Ot aAAniemidpdoeic avtéc aivetal va givan
ONUOVTIKEG Yoo TV avtiadnpopatiky opdon ¢ HDL. Xta emdupevo Prjpoato tov
povoratiov  Proyéveong ¢ HDL  ovumepilopPdvetor 1 petagopd  €0TEP®V
yoAotepoing ota VLDL/LDL otmyv HDL, n vdpdéivon tprylukepdiov Kot
POGEOMTOIOV omd TNV MTOTPOTEIVIKY ATAon KOt TV NTOTIKY AMTAoT Kot 1 LETOPOopd
eocpoMmdiov and to VLDL/LDL ommv HDL, péow g dpdong tov eviduov
petapopds ewoeolmdiov, PLTP (phospholipid transfer protein). Ac6éveieg mov
oyetiCovion pe to povomdtt avtd eivar n EAlewyn amoA-I, n vocog Tangier (Tangier
disease) mov ogeidetarl oe petodrdéelc otov ABCAL, n khaown élkenyn LCAT wou
acBéveln «fish-eye disease» mov opeileton oe petarraéelg e LCAT kot oty omoia ot
acBeveig eppaviCouv B6Awon tov aueiPAnotposdn (corneal opacity) (Tall et al. 2001;

Brunzell and Deeb 2001; Santamarina-Fojo et al. 2001; Assmann et al. 2001).

ENZYMA KAI IPQTEINEX META®OPAX AITIIAIQON

Onwg avoeépdnke, petd v cOvOeon Tovg, 01 MTOTPOTEIVEG LPIGTAVTOL LETOTPOTES GTO
TAdopo and Ty Opdon evOOH®V TOL TAACUATOS Kol TPOTEIVOV HETOPOPAS Amdioy. Ot
LETATPOTEG OVTEG €fvol TOAD CMUAVTIKES Yo TV AETovpyic. Kot TOV HETAPOMOUO TMV
Mmompoteivov. Ta onpavtikdtepa Eviupa Tov dpovy GTIg SAPOPES MITOTPOTEIVES givat
T €ENG:

LPL (Lipoprotein Lipase, Aumonpwteivikn Amdon)

H LPL givon pia yAvkompwteivn mov ex@paletor Kupiowg 6To Mmoo 1610, TOV KopdoKo
KO YPOUU®OTO HOIKO 16TO Kot 6T pakpopdya kKottapa. Kataider tnv vopodAvon kupimg

TV 1- ko1 3- €0TEPIKOV deCUDV TV TPLyAvKePOiwV ot yvAopkpd kot to. VLDL
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Ewmcova 2. Zxnuatikn amekdvion tov povomatiov Boyéveons kat kataPoAouov me HDL. Ou agiBuol 1 we 11
QVTLOTOLXOVV O& TOWTELVEG-KAEWOLX NG HeUPOAVNG 1] TOL TAXOUATOG OL oTtoteg Patveta va emneelovy ta emimeda N
v ovvOeon ¢ HDL. (1) n anoAwmomowrteivn A-I, (2) o uetadooéac ABCAL, (3) o petadogéac axvAopadog
AektOvNG:XxoANOTEEOANG, (4) MEWTEVT) HETADOQAS €0TEQWV XOANOTEQOANG, (5) 1N Nmatkn Awmtdorn, (6)  evdoOnAlak)
Amaon, (7) N mowteivn) petadoeds pwodoAirdiwv, (8) 1 Atmomowreivikn Awmdorn, (9) o vmodoxéag SR-BI, (10) o
vrtodoxéag ¢ LDL kat (11) o petadpooéac ABCGL. (Omov PL:pwodoAintidwx, FC: eAev0epn xoAnotepoAn, CE: eotépeg
XOANOTEQOANG.).



ocopoTidla, onpovpymvtag eAevBepa Mmapd oféa kat kvuping 2-povoyivkepidw. H LPL
HETA TNV £KKPIOT] TNG OO TOLG O1APOPOVS 1GTOVS, TPOGOEVETAL GTA EVOOONALOKE KOTTOPO
péom meploydv npocdeong nrapivng. H LPL evepyomoteitan amd v amoC-I1. H andieio
¢ LPL 1 g amoC-II oyetiCovtor pe ofeia vreptpryAvkepidaipio (Brunzell and Deeb

2001)

HL (Hepatic Lipase, Hratikr Autdon)

H HL sivon o yAvkompwteivn) mov cvvtifetonr oto Nmap. Exkpivetar ko mpocdévetan
oTNV EMPAVELD TOV EVOOOMALIK®V KVTTAP®V TOV ayyeimv Tov HTatoc. YOpoAvEL HOvVo-
Kot StokvAoyAvkeporeg kot @woeolmidie twv IDL xor HDL, onpovpyovtag
MITOTPOTEIVEG HEYAAVTEPNC TUKVOTNTOG. In Vivo Kol in vitro peléteg £xovv dei&el OTL N
HL vdporvet peydra, mhovoia o anoE, HDL copatiow (Brunzell and Deeb 2001).
‘Exienym g HL otov dvBpomo kot oe poviédlo (dov oyetiCetor pe vynid eminedo
TpryAvkepdiov kour poopolmidiov ot IDL xow HDL. TI'evetikoi kou mepiPariiovrikol
TapAyovTeg ennpealovy v gvepyotnta tov evivpov. AvéEnpévn opactikotnta g HL
oyetiletan pe pkpov peyéBovg kot peyding mokvotntog LDL kot pe pewwpévny HDL2

(Brunzell and Deeb 2001).

EL (Endothelial Lipase, Evooniaxn Airdon)

H EL &ivor dopkd kot Ae1tovpyikd TopOpotle e To VIO LEAT TNG OIKOYEVELNS TV
Mmacov. H EL éyer xupiong dpdon ¢oGQOMTAGNS Kot TEPLOPIGUEVT OpAcT ATdong
Tprylukepdiov (Jaye et al. 1999; Hirata et al. 1999; Rader and Jaye 2000). Exopdleton

amd To  evoobnAlakd KOTTOPO, TO  HOKPOQAYd, TO MmOP Kot GAAOLG  1GTOVG



CUUTEPIAAUPAVOUEVOV TOV TVELHOVAOV, TOV VEQPAOV, TOV OPYEDV KOl TOV TAOKOVLVTOA.
Awryovidiaxoi emipveg mov ekppalovv EL gppavifovv dpapatikny peioon oty HDL-
yoAnotepoAn (Ishida et al. 2003), evd emipveg pe EAheryn g EL gppaviCovv avénpéva
enineda HDL (Ma et al. 2003). X¢ enipveg pe tavtdypovn éarewyn g EL kot g anoE
(EL”/amoE™) opdda epeuvirdv mapotipnoe peimon e abnpookiipoong (Ishida et al.
2004), evdd dAAN OpAd0 EPELVNTMOV GE TOPOUOLD. TEPAUATO OEV TOPATPNCE OLOPOPEG
ota eninedo afnpookAipoong 1660 oe EL”/anoE” 660 kot oe EL”/LDLR” emipvec
(Ko et al. 2005), (ko1 to. d00 amotedoVv poviéro vrep-AMmonpwteivaiog). Kot ot dvo

opades opmc, avépepav 6t 1 EAhenym g EL avédver ta enineda g HDL.

LCAT (Lecithin:Cholesterol ~ Acyl-Transferase, Metapopéog — AKLAOMASOG
AexiBivng: XoAnotepoing)

H LCAT eivan pia yAvkompmteivn mov mapdyetal 6to Nrop. Aeod exkkpibel, eviomileTon
pe v HDL xor tqv LDL. Eivor vrevBovn yuoo v eotepomoinomn g €AevBepng
yoAnotepoing s HDL kot tng LDL, ypnoonowwvog v axviopdada oty 0éon C-2
¢ AexBiving (Assmann et al. 2001). O porog g LCAT omv Proyéveon tg HDL

VanTOGGETOL GE ETOUEVO KEPAALO.

CETP (Cholesterol Ester Transfer Protein, IIpwteivn Metagopds Eotépwv
XoAnotepOANg)

H CETP &ivan o wiaitepa vopo@opn YAVKOTpTEIVN oV TapdyeTol GTo Nap, T0 AETTO
évtepo kat dtapopa dAla dpyava. Katadvel v avtailoyn ovdétepwv Mmidinv, Kupimg

TPLYAVKEPIOIOV Kol €GTEPOV YOANGTEPOANG, HETAED OA®V TOV TOUT®OV AMTOTPOTEIVAOV



(Zannis et al. 1993). Xmmv xvkhogopio, m CETP embyst v petagopd eotépmv
xoAnotepoing amd v HDL ota VLDL/IDL/LDL ocopotidwoe (Barter et al. 2003).
"EXxienym g CETP otov davBpomo yapaktnpiletor and vynid enineda HDL (Inazu et al.
1990). Aemtopuépeteg vy tovg avactoreig Tov eviopov CETP kot v ypnom tovg e

TPOCPOTES KAVIKEG QOKIUEG AVATTOCCOVTOL GE ETOUEVO KEPAALO.

PLTP (Phospholipid Transfer Protein, [Tpwteivn Metagpopéag Pocpormidiny)

H PLTP givon po yAvkompwteivn mov mapdyetol Kupimwg amd to Amop Kot Tov AMmdon
1016. Kotadder v petapopd ooopomdiov and v VLDL omv HDL kot v
petatpont] HDL3 copatidiov ce HDL2, evd dev petapépel €0TEPES YOANGTEPOANG 1|
tpryAvkepiota (Lusa et al. 1996; Liang et al. 1994; Huuskonen et al. 2001). Enipveg pe
éxdewyn g PLTP napovsialovv onuavtiky peimon e HDL (Jiang et al. 1999) evd oe
emipoeg pe EMenyn g anoE, mapdiinin éddewym g PLTP cvoyetiotke pe petopévn
afnpooxkinpwon (Jiang et al. 2001). H dpdon ¢ PLTP mapovoidletar avénuévn oto

dtafrTn Ko 6TV ToYLGaPKiaL.
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H AIOAIIIONPQTEINH A-I

H anoA-I givan n Bacikn npwteivn g HDL, evepyomotet to évlopo LCAT kon emdryet
™V ££000 YoANoTEPOANG amd Ta KOTTAPO. AcBEVElg TOL TAGYKOVV AT EALEWYT TG OTOA-
I ko povtéla movtik®v yo v éAlewyn avty dev oynuatitovv HDL copatidio 6to

nAdopa (Matsunaga et al. 1991; Williamson et al. 1992).

To yoviowo g amoA-I

To yovidio APOAT éyet péyebog 1863 Cevyn Pdoswv (bp: base pairs) kot amoteleitor and
4 g&6via kou 3 wrpovia (Karathanasis et al. 1983b). Xaptoypdenon tov yovidiov tng
amoA-I £0e1&e o1 Bpioketon 610 Ypopdcsopa 11 Tov avBpdnov, oto idto cHumTieypa pe
ta yovidwn ¢ amolmonpwteivng CII kot A-IV ko og amdotaon 2.5 Kb kot 7.5 Kb,
avtiotorya, petald tovg (Karathanasis et al. 1983a; Cheung et al. 1984). Xtov emipw

(movtikd) 10 Yovidio ¢ amoA-I evromiletan 610 Ypopdosopa 9 (Lusis et al. 1983).

Metaypa@uki) poOpien tov yovidiov g amoA-I

H amoA-I cvvtifeton xvupimg oto Nmap kot to Aentd €viepo. H nratiky ékppacn tov
yovidiov ehéyyxeton and 3 pvOuiotikd ctoyeia, to B [-128 wc -77 Lebyn Pacewv (bp)], C
(-175 éwg -148 bp) o1 D (-220 éwc -190 bp) Tov vokwvnt g amoA-I (Ewéva 3). H
petaypapn g anoA-I endystar amd TNV OIKOYEVELN TOV LETAYPAPIKDV TAPAYOVIWOV TOV
HNF (hepatic nuclear factor), 6nwg o HNF4a. Ot mapdyoviec avtol kabmg kot dArot
oppavoi vrodoyelg g owoyévelng twv COUP-TFs (chicken ovalbumin upstream

promoter transcription factors) émwg ot ARP-1, EAR-2 kot EAR-3 aAAd kot opodyepn
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Ymoxivntng Ynoxivntrig Evioxving Ymoxivntrg
amoA-I amoCIII amoC-111 amoA-IV
-0.22Kb 2.5Kb -0.1 -0. 56 -0.79 -0.15

HRE HRE HRE HRE SP1 sp1HRE SPl HRE
T'ovidilo T'ovidlo T'ovidilo
amoA-I amtoCIII 6.0Kb amoA-IV

Ewkova 3. Zxnuatikn amekovion tov ovpnAéypatog yovwdiov amoA-I/anoClll/amoA-IV tov avOowmov. Me
voapuata ovpBoAilovtat ot teQLOXES TV QLOUOTIKAOV AAANAOLXLWV TWV YOVIdIWV. LNUELDVOVTAL Ol ATIOOTATELS
QTIO TNV TEQLOXN EKKIVIONG TNG HeETAYQAPNS TWV YOVIOIwV, OTwS avap£QovTal 0To KelpeVo.



o0V TUPNVIKOL vodoxéa RXRa 1 etepodiyuepn tov 1diov pe tovg vmodoyeic RARa 1
T3Rp, mpocdévoviar oe MOANATAEG TTEPLOYES GTOV VLIOKIVNTH TOV YOovVidiov NG amoA-I
(Tzameli and Zannis 1996; Harnish et al. 1996; Ge et al. 1994). O1 npwteiveg avTéG
npocdévovtal oe emavainyelg Tomov DR (direct repeat) piog puBpuotikig adAniovyiog
(tomkn,  oAAndovyio etvor 1 5’-AGGTCA-3’) dwyopilopeves omd pio 1 ovO
voukAeoTdwég Paoelc (tomog DR-1 ko DR-2, avtictoya).

H petaypagn tov yovidiov g amoA-I emnpedletar ioyvpd amd v mEPLOYN TOL
evioyutn mov evtomiletor oty meployn -790 €wg -560 tov vIOKWVNTA TOL YOVIdioV TNG
aroC-III (Zannis et al. 2001; Kan et al. 2004). H neproyn avtn oépet meployés andkpiong
oe opuoveg N HREs (hormone response elements) kot meployég mpoOGOEONS TOV
petaypagikov mapdyovta SP-1 (Talianidis et al. 1995; Kardassis et al. 1997) (Ewéva 3).
Meléteg oe dloyovidlaKd HOVTEAD TOVTIKAOV €010V OTL 1 TEPLOYN TOL EVIGYVLTN &ivan
amoPOiTNTN Yo TV EKEPACT TOV Yovidiov g amoA-I kot g amoC-III oto évtepo kot
TOVG VEPPOLG EVD EVIGYVEL TV Natikn £ékepacn Tovg (Kan et al. 2000). AAlot mupnvikoi
vrodoyeilg omwg o FXR (farnesoid X receptor), LXR (liver X receptor) kot PPARa
(peroxisomal proliferation activating receptor-alpha) cvufdiovv otv petaypoEkn
poOuion g anoA-I (Claudel et al. 2002; Huuskonen et al. 2006; Berthou et al. 1996).
Ayoviotég (agonists) tov PPARa eivar o1 puumpdteg (fibrates) mov €yovv Opmg pétpia
OTOTEAECUATIKOTNTO GTNV AOENOT TV EMTEOMV TG anoA-I 6to TAdGua Tov avOpdTov.
O oppavog mupnvikdg vmodoyéos LRH-1 (liver receptor homolog-1) emndyet tnv
petaypaen tov yovidiov g amoA-I pe queon mpodGOESN GTOV LIOKIVNTH TOV YOVIdiov

¢ anoA-I (Delerive et al. 2004).



H amoMmonpmteivny A-1

H olniovyic tov cDNA ¢ amoA-I omoteleitor omd 878 vovkAeotidia mov
kodwomowovy ywo 267 apwo&éa (Cheung and Chan 1983). H mpe-mpo-amoA-I
(preproapoA-I) mepiéyet éva mpe-memtidlo 18-apvo&émv Kot €va TPO-mEMTIOWO  6-
ApIVOEEDV OTO OUIVOTEMKO KOUUATL TOL TOAVTENTIOOL NG Opyng amoA-I n onoia
amotereiton omd 243 apwvo&éa (Zannis et al. 1983; Law and Brewer, Jr. 1984). H
aAlnAovyia g amoA-I paiveton ot Ewkova 4.

H amoA-I amoteAeitor amd emavainyelg 22- kot 11- apvo&émv mov pe Baon v
avédivon  kpvotaAroypoeiog oktivov X kol HECH  VTOAOYIOTIKAOV — HOVIEAMYV,
opyavavovtol o appurodikég a-éhkeg (Nolte and Atkinson 1992; Borhani et al. 1997;
Borhani et al. 1999; Segrest et al. 1999). Xmv Ewéva 5 o¢aivetar oymuotikd n
devtepotayng doun g amoA-I dnwg mpoPAéneton amd v apvolikn aAAniovyio e. H
Katavoun Tov opwvoléwv Onw¢ mpoPAémeton kotd tov Tpoxd Tov Edmundson
(Edmundson wheel) ywa tig éhkeg 2-8 xat v éhka 10 aivovtar omnv Ewoéva 6 (Frank
and Marcel 2000). H xpvotoddikr doun o avélvon 3.6 A, piog eAelpotikng popeng
¢ amoA-I elevBepng Mmdiov, £deiée 611 1 amoA-I(A1-43), ekt0g NG TEPLOYNS OV
Bploketon petald tov apvoééov 220 ko 227, amoteAeitor amd por oxeddv cuveym
apeuradikn o-éAka. Avti 1 Sopun Tov Hopiov EMTPENEL TNV SAUOPP®GCT TOVL HOopiov GE
oynua TetdAov pe Srootdoelc 125x80x40 A (Borhani et al. 1997; Borhani et al. 1999).

[Ipdopata, dNUOGIEDTNKE T KPUOTOAAIKY dOun NG TANPOLG-pMKovs amoA-I og
avéivon 2.4 A (Ajees et al. 2006). Xpnopomoidviog pudpictikd Siéivpa diotog [500
uM  Cr(Ill)-Tris-acetylacetonate (Cr-acac3)] ot epeuvntéc avtol  katdgepav v

otafeponomoovy v  odoun G amoA-I oe katdotaon eAevbepng  Amdiov.
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| -24= Prepsptics — -7 | -6 +—— Propeptide— 1
CTGCGAGAAGGAGGTCCCCCACGGCCCTTCAGG |ATG AAA GCT GCG GTG CTG ACC TTG GCC GTG CTC TTC CTG ACG GGG AGC CAG GCT"GEG CAT TTC TGG CAG CAA
mel fys ola ala wval leu thw jeu ais wval leu phe leu Hw et gin siallarg his pre p g gin
| ApoA-1—p
1 | GAT GAA CCC CCC CAG AGC CCC TGG GAT CGA GTG AAG GAC CTG GCC ACT GTG TAC GTG GAT GTG CTC AAA GAC AGC GGC AGA GAC TAT GTG 30
asp gl pro pro gin ser pro trp map mrg wvel fys sap leu sla thr vl tyr val sap wval eu lyn sap ser gy eg mp By wel
3 TCC CAG TTT GAA GGC TCC GCC TTG GGA AAA CAG CTA AAC CTA AAG CTC CTT GAC AAC TGG GAC AGC GTG ACC TCC ACC TTIC AGC AAG CTG 60
B gin phe gl gy s BB WU gly Ny gin ed EEn WU ks WU Wu BSp asn p asp B wval v ser thw phe s lys  leu
61 CGC GAA CAG CTC GGC CCT GTG ACC CAG GAG TTC TGG GAT AAC CTG GAA AAG GAG ACA GAG GGC CTG AGG CAG GAG ATG AGC AAG GAT CTG %0
arg gy g leu gly pro wel thr pin g phe trp ssp ssn wu gu lys glu tw gu gly leu arg gin gl Ml ser lys  Esp  leu
81 GAG GAG GTG AAG GCC AAG GTG CAG CCC TAC CTG GAC GAC TTC CAG AAG AAG TGG CAG GAG GAG ATG GAG CTC TAC CGC CAG AAG OTG GAG 120
gu g wval lys als lys wsl gin pro br leu #sp asp phe gin s iys P gin glu glu met gu leu Tyt g gin Iys val gl
121 CCG CTG CGC GECA GAG CTC CAA GAG GGC GCG CGC CAG AAG CTG CAC GAG CTG CAA GAG AAG CTG AGC CCA CTG GGC GAG GAG ATG CGC GAC 150
pro leu arg als gl ey gin g gy ais arg gin lys leu his gu leu gin gy lys eu ser pro eu gly g glu met arg asp
1$1 COC GCG CGC GCC CAT OTG GAC GCG CTG CGC ACG CAT CTG GOC CCC TAC AGC GAC GAG CTG CGC CAG CGC TTG GCC GCG CGC CTT GAG GCT 180
g ala arg ala his wael asp ala ey arg B his ey sla pro byr ser asp Qlu leu arg gin arg u s se arg leuw giu  ala
181 CTC AAG GAG AAC GGC GGC GCC AGA CTG GCC GAG TAC CAC GCC AAG GOC ACC GAG CAT CTG AGC ACC CTC AGC GAG AAG GCC AAG CCC GCG 210
leu Iys g msn gly gly sl srp leu sl glu  tyr  his  als sa Bw glu his beu ser tr ey ser gu lys sl lys pro  sla
211 CTC GAG GAC CTC CGC CAA GOC CTG CTG CCC GTG CTG GAG AGC TTC AAG GTC AGC TTC CTG AGC GCT CTC GAG GAG TAC ACT AAG AAG CTC 240
u giu asp leu mg gin gy eu e pro val leu glu ser phe fys el ser phe leu ser ala leu gl g Tyr the s Ty deu

243

AAC ACC CAG|TGA GGCGCCCOCCGLCOGCCCCCCTTCCCGGTGCTCAGAATA
asn  the  gin | term

Ewkova 4. H vouvkAeotdwkny aAAnAovxia o avtiotoixnon pe v aAAnAovxia twv 267 apvo&éwv g
avOpwTivng mEe-mEo-amoA-I, 6Twe mEoekve amo avaAvor tov cDNA g anoA-I (Law and Brewer, Jr. 1984).
Awaxptvovtat ta kwdikwvia évoa&ng (ATG, met) kat Aéng (TGA, term). H Oetkt) aptOunon twv apwvoléwv
apxiCel 0t0 MEWTO ApLVOEL NG aAAnAovyiag T wotpne anoA-I mowtetvne kat pe Paon avtrv avadégetal 1
0¢omn twv apvoléwv otV magovoa peAéTn.




227

Ne—1
220
N—1
120, 122 65 167
N N 36/9 247
COOH
3
N/ 143 184
B Jio1 \_ Jaa 186
8
N 2
1 2 3 4 5 6 7 8,9 10

‘EAkeg

Ewkova 5. H Oevtegotayrc odouny g amoA-I tov avOpwrov Omwg
TMEOPAEPONKE amd TV aAANAovXia TV apvoEéwv g, amoteAelital amnd déka
a-apuPmadikés éAtkeg mov oxnuatiCovrar petald Twv apvoléwv Tov
vmodekvvovtat (Borhani et al. 1997; Borhani et al. 1999).



Etkova 6. Zxnuatikr] amekdvion TG KATAVOUTS TwV aptvo&éwy oTic dtddoes éAkes g amoA-I cvudwva pe tov
100X0 Tov Edmundson (Edmundson wheel). Omtov P: mooAivn, D: aocmaptucd o0&V, E: yAovtapud ofy, R: agywivn, K:
Avotvn, F: pawvvdadavivn It wooAevkivn L: Aevkivn, M: peBeovivn, V: BaAivn, W: toumtodavn, Y: toooivn, A:
aAavivn, C: kvoteivn, G: yAvkivn, H: wotdivn, N: aontagayivn, Q: yAvtauivn, S: oeoivn kat T: Bpeovivn (Frank and
Marcel 2000).
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Y7o avtég T1g cuVONKES KPLOTAAA®ONG, N TPWTEIVY oynuatifel Eva depdtt Te6odpmV
EMKOV 0TO QUIVOTEAIKO GKPO NG Kot dV0 EAkeg 610 KapPosutelkd dkpo (Ewéva 7). H
avédivon ooty deiyvel 6t1 mpoteivny anoA-I mapovoidler Ostikd kot apvnTiK
(QOPTIGUEVES TEPLOYEG OTO MOPLO NG Ol omoieg pmopel vo eivor onuaviikés yo to
Broroyikd g poro. H avénuévn mepiektikodtnto o a-éAkes, 80% évavtt mepimov 58%
nov voAoyiletan pe pacpotopeTpio kKukAkov drypwiopov (Gorshkova et al. 2006) kot ot
SrapopeTikéc S00TacelS Tov popiov e amoA-I (80x50x27 A) mov mpofrémovrar amd
avT TV ovéAvor, oe oyéon pe mponyodueveg avaivoelg (Borhani et al. 1997; Borhani

et al. 1999) umopet va opeiletan 6T GLVONKEG KPLGTAAAWOGTG.
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Ewcova 7. H xouotaAAkr) doun ™c anoA-T oe avaAvon 2.4A. O ¢t éAceg g
otepeodoun|c amnekoviCovtatl pe punAe (A), ool (B), kitowvo (C), pop (D), yaralio
(E), kat koxxwvo (F). Ot OnAilég etvar pe mopotokaAl kat pe mpaotvo ta vdEOGoa
KataAotma apvo&éwv (Ajees et al. 2006)
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H ATIOAIIONPQTEINH A-1 KAI H HDL

YAMNUOTIGROS OLCKOELODV CONATIIIMV

H amoA-I exxpivetar and 10 Hrap kot 10 Eviepo oG eTtoyn-Amdiov aroA-I (lipid-poor
apoA-I). Me Bdon 1o ddpopa povtéda doung g amoA-I kol EUOIKOYNUIKES LEAETEG,
&yovv mpotabel ddpopa HOVTEAD Yoo TNV Opydveon Tov Amdiov Kot g amoA-I og
OLOKOELDN KOl COUPIKA COUOTION.

Y10 Aeyopevo povtédo dming {dvng (“double belt”), 600 popla amoA-I TvAiyovtal o
OVTUTAPOAANAO  TTPOCAVATOAICUO YOP® amd [l OlOKOEWN OurhootolBdda  mwov
arotereiton and 160 poplo AMmdiov (Ewéva 8A). 'Exet mpotabei 0TL 0 TpocavatoAoidg
TOV OO0 popimv givol TETO10G TOV Vo PUEYIGTOTOLEL TIG AAANAETIOPACEIS OEGUMV GANTOG
péosa oto kaOe popio (Segrest et al. 1999) (Ewéva 8B-I'). Zopupowva pe 10 povtédo avto,
ot apeurafikég a-éMkeg €xovv Katd péEco 0po 3.67 apvo&ikd katdiowro (residues) avd
OTPOYPT EMKOG LLE TNV VOPOPOPN empdveln v «BAETEL E6MTEPIKE TPOG TIC OAVGIOES TV
Mmopdv oémv Tov pocpomdinv. Mia tétota Elka, ovoudletor «11/3» ko kéver 3
mnpng otpopéc kabe 11 opwvoléa. 'Exer mpotabel OTL 0 UETOGYNUOTICUOS TOV
dokoed®V copotdiov oe cpapikny HDL, mov yiveton péow g dpdong g LCAT,
nepthapPdver v petatponn g 11/3 élkag oe mpaypotikn o-EAko pe 3.6 apvo&ikd
KatdAowma ava otpopn (Segrest et al. 1999).

To povtéro “looped belt” 6to omoio ta apvo&éa 133-146 oynpatiCovv o evAdylo
Onied, mpoodidel otnv amoA-I v wavdétrta vo mposapudlel v doun TG MOTE va

e&ummpetel ™V PeTABOAAOUEVT TEPLEKTIKOTNTO TOV COUATIOIOV G€ AMTidio. XT0 HOVIELO
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Tovtikég

aAANAemdQATELS HETAED

Twv eAlkwv dVo poglwv
amoA-I, oto povtéAo

dLmATg Cwvng e rHDL

FAwca A EAwca B
V(1) J— K195
£<) DE—— R188
C15)  J— R177
oY) J— R173
96K = - E169
J1c) 0 J— H162
JH51 o J— H155
118K - E147
JbJ:) — K140
133K --//-- K133
10) E125
§ Uy — K118
Y1) & Q— D111
162H - D103
169E  -————-- K96
yi)  Q— K92
Vg Q— D89
Y:12) L Q— E78
195K —-mmemeeee K70
235K e K239
239K - K235

Ewkova 8A-T'. To povtéAo g dimArc Cwvng (double belt model) g diokoedovg
YaA&llo  xowHa) O€
avVTTMAQAAANAN  dldtaln  Yoow amd px  dmMAOOTOBAdA  PwIPOALTUOIWY
dapétov 85A, B. Zxnuatiky ametcdvion twv deopudv dAatog (salt bridges) mov
Oewoelitat 0TL oxnuatiCovtatl petalV Twv dVo poglwv aroA-I-A(1-43) (Segrest et
al. 1999) xar I'. Alota twv apvo&éwv Twv dVo eAtkwv, A kat B, mov cuppetéxovv
oe ovtikés aAAnAemdodoeic. Ta apwvoléa 133K avamtvooovv amoOntucég

HDL. A. Avo pooux amoA-I-A(1-43)

aAANAeTidoaoeLc (Segrest et al. 1999)
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avtd 10 éva popto amoA-I evbuvypappiletar pe 1o dAro oe doun aka 5- Elka 5 (helix 5-
helix 5 registry) mov @épet v éAka 5 Tov €vog popiov amoA-I anévavtt amd v Ehka 5
0V GAAov popiov amoA-I (Martin et al. 2006) (Ewkéva 9).

H dopn ¢ amoA-I ota cpapikd copatidw g HDL dev €xel anocaenviotel aArd

Bewpeitar 0TL elvar OO PE QLT TOV TPOTEIVETAL Y10 TAL O10K0EW cmpation (Segrest

et al. 2000; Davidson and Thompson 2007).
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[N 45-120 q 159-235 (]

[ PR 120-45 N]

143 - 165 LCAT
Activation Site

N 45-133 146 - 235 C
G 235-146 133-45 N
143 - 165 LCAT
Activation Site

[N__43-240 | | Cl
fiG | 240-43 N
143 - 165 LCAT
Activation Site

Ewova 9. To povtédo «Looped belt» e amoA-I oe dwokoewdry rHDL. A,
amoteAeltat and poow e amoA-I oe avTIMaQAAANAN dLATALN pe Ui KEVTOLKN
OnAwk oty Béon 139 pe dowx tax katdAowma 133 wat 146. B, to povtéAo avtd
mEoPAéTeL OtL 1 KevTowk) OnAk  elvatr duadogetikov pnkovg oce rHDL
duxpogetikwv dxpétowv (7.2, 9.4, xar 10.5 nm), pe v OnAux va elva
peyaAvteon (oo dloko 7.2-nm) 1) avOmagktn (oto dioko 10.5-nm) oe oxéomn ue to
dioko twv 94-nm. Ta apwo&éa mov OeswEolvial ONUAVTIKA Yt TNV
evepyomoinon g LCAT (apwvoléa 143-165) avrtimpoowTrevovial amd Tnv
KOKkLvT) Teploxr). (Martin et al. 2006)
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I[IpocOnkn Mmdimv oty ETEOM-MTBIOV 0m0A-I Kol oynpraTIcnos veosvTIOEpHE G
(nascent) HDL

H veoovvtiBépevn amoA-I oamoktd Amidio (@wo@olmidio kot YOANCTEPOAN) Yo VO
oynuatioet oo HDL copatiow. H veoscuvtiBépevn HDL mov ekipivetatl amd to Nmap kot
10 évtepo £xel pref niektpopopntikn Kivntikotta. H pref-HDL mepiéyet yevikd 2 popla
amoA-I avd copatidio kot mepimov 10% g palag tg eivor Amidw (ehevbepn
YOANoTEPOAN kol ewcopolmidw) (Kunitake et al. 1985). Ilapopowr copatidw
oynuatiovioar kotd tov Katafoilopd opung HDL (Hennessy et al. 1993). Ta pref
oONOTION amoTEAOVV £va LKPO TOGOOTO TMV COUATIOMY TOV TAAGUOTOS Kol TIGTEVETOL
ot moilovv onNUaVTIKO PpOAO G amOdEKTEG eAeVBEPNC YOANGTEPOANG OO T KVTTOPO
(Fielding and Fielding 1995). Movopopiokn amoA-I ¢toyq oe Amidwe 1 eievbepn
MTdimV PETOVAOTEVEL PE TNV 1010 KivnTiKOTNTA Kol EXAyel TV £6000 YOANGTEPOANG KOt
eoopoMmdinv ard to kuttapa pécm tov ABCAL. H anoA-I ptoyn AMmdiov 1) ehevbepn
Mmdiov 0ev aviyvedeTaL in Vivo VIO PLGLOAOYIKES GLVONKES LOG KO 1] OOoKTA AMmidia
kot oynpatiCer prep-HDL 1 evoopatdvetor oe opyn HDL, 1 téhog, katafoiiletor Kot
yévetal pécm tov veppav (Kozyraki et al. 1999).

H $¢Zodog yoAnotepoing omd 1o kOttapo upmopel va ovuPet pe  Sdpopovg
UNYOVIG OV OTmG eAeYOLevT £€000 pécm petagopémv 1 He amhn ddyvon (Yancey et
al. 2003). O ABCAIl endyet v ££000 G YOANGTEPOANG amd TO KLTTOPO, KOTE
npotiunon oe omoA-I etoyf-Mmdiov (Chroni et al. 2003). O onpoviikdg poOAOS TOV
ABCA1 oto enimeda HDL-yoAnotepdAng oto midopo Oewpeitor dedopévoc Kot

TEPLYPAPETAL TOPAKATE.
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O META®OPEAX ABCAL1

O ABCALI &givon pérog g owkoyévelog tov ABC (ATP binding cassette) petagopémv.
Eivar o mpoteivn peyébovg ~200 kDa kot mepiéyet 12 dwopepPpavikés éakec, o0O
KUTTOPOTAACUATIKEG TTEPLOYEG Tov decpevovy ATP, kot 600 peydreg eEmxvttdpleg
OnAeiég (Oram 2003; Luciani et al. 1994; Fitzgerald et al. 2002) (Ewkoéva 10). Eivor o
evpEmg exepalopevn TpmTeivn mov evroniletat o€ apbovia 6To NIap, TO LAKPOPAYO, TOV
eyk€Paro Kot o€ ToALOUG AAAoVS 1oTovg (Langmann et al. 1999; Kielar et al. 2001).

O ABCAL1 dpd otV PBacikn ETPAVELD TOV NTOTOKVLTTAPOV, GYETICETAL LE EVOOKLTTOPLK(L
KLOTIOW Kot petaKveiton HeTa&d OPL®Y EVOOKVTTOPIKAOV KVOTIOIMV KOl TNG EMPAVELNG
tov kuttapov (Neufeld et al. 2002).

O ABCALI emdyet v €£000 YOANOTEPOANG KOl POCEOMTISI®V amd TO KOTTOPO GE
erevBepn amoA-I ko dAleg amolmonpwteiveg aAld Oyt o€ cpapikd HDL copoatiow
(Oram and Vaughan 2000; Wang et al. 2000; Remaley et al. 2001). 'EAAetym oo ABCA1
amotelel Vv yevetkn Paon g acBévelng Tangier (Rust et al. 1999; Bodzioch et al.
1999; Brooks-Wilson et al. 1999) n onoio oyetietanr pe moAv younAd emimedo HDL
YoANoteEPOANG kot omoA-I oto mhdopa. Emipveg pe édienyn ABCA1 éyovv mopdporo
QowvOTLTO LE aVTOV TV acBevov pe acBévela Tangier (McNeish et al. 2000). AcBeveig
ne acbéveir Tangier kou emipveg pe éMhetyn ABCA1 (ABCA1™) dev oynuariCovv
dtokoegdn N oceapikd copatioe HDL kot epgavifouv avopain cueom®pevuon Mmdiov
oe duapopous 16tovg (Orso et al. 2000; McNeish et al. 2000; Christiansen-Weber et al.
2000).

H é£000¢ yoAnotepding amd embniokd kuttapa avlponwv pe voco Tangier, mov

Topovctalovy Aettovpykég avoporieg otov ABCAL, givan petopévn kot avtd ennpedlet
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Ewova 10. Zxnuatwkn anewovion g dopng tov petadooéa ABCAL otnv
KUTTOQIKN pepBEAvT). AkplivovTat ot dapepuBavikés meQloxes (oe poedn
KUALVOQOV) KAl Ol KUTTAQOMAAOUATIKES Kol eEwkvttagles OnALéc g
MOWTELVNG, &vwd pe A kat B onuewwvovtar oL meQoxéc mpoocdeong
voukAeoTtiwv. Me BéAn onuewwvovtat 15 HeTAAAAEES AVTIKATAOTAONG
apwEéwv (missense mutations) mov éxovv meQryoadel oe aoOevelg e
«Tangier disease» xaL oucoyevr] vmo-aAda-Atmonowrteivatpia  (familial
hypoalphalipoproteinemia) (Singaraja et al. 2006b).
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avdioya tnv cvykévipwon g HDL-yoAnotepoAng oto mAdcopa tov acbevaov (Marcil et
al. 1999; Brooks-Wilson et al. 1999; Clee et al. 2000). IIpdceateg peréteg €xovv
emPefordoet 6T1 N Mmdioon Tov arolmonpoteivov ¢ HDL yivetan petd v ékkpion
tovg kot 6Tt 0 ABCA-1 givan amapaitnrog yio v mpodiun Amdioon g aroA-I (Chroni
et al. 2003).

H mopoayoyn g anoA-I katd v acBéveio Tangier eivor @uotoloyiky] oAAd 1
npwteivn katofoAiletoar moAh ypryopa (Schaefer et al. 1978). Ymoloyiletow 0Tt
petaAraéelg otov ABCATL guBbvovtat v tovddytoto 1o 10% tov atdopumv Tov YEVIKOD
nAnBuopov pe yapnida enineda HDL (Cohen et al. 2004; Frikke-Schmidt et al. 2004).

Av ko ekppaletor gvpéwg, o ABCAL oto Mmap kot 1o €viepo aivetal vo givol
vevbduvoc, Katd peydin mieiovotnta, yio v Amdioon g anoA-I. Exipveg pe éAdenym
ABCA1™" cuykekpyéva oto fmap &govv eninedo. HDL x0OANGTEPOANG HELOHEVE KOTG
80% (Timmins et al. 2005), ko enipveg pe EMdetyn tov ABCAT o10 éviepo €xovv 30%
ueiwon g HDL yoAnotepding (Brunham et al. 2006). Ynepékppaon tov ABCA1 oto
Nroap avénce ta enineda g HDL-yoAnotepoding (Basso et al. 2003; Wellington et al.
2003) kot cvoyetiomKe pe mpootacio Kotd ¢ adnpookAnpwong (Vaisman et al. 2001;
Singaraja et al. 2002; Attie et al. 2001). ‘EAletyn tov ABCA1 oe LDLr '~ (pe é\hewyn
tov LDL vmodoyéa) 1 apoE " (ue é\hewyn g omoE) emipveg mpokdlece ofeia
EavBopdtoon (xanthomatosis) aAld dev emmpéace 1o Pabud abnpockinpwong oto
novtikioe ovtd. Oumg, PETOUOGYELOT UVEAOD TOV OCTMV TOV TPOKAAECE EMAEKTIKN
amevepyonoinon tov ABCAL poévo ota paxpo@dyo kot to AevkokvTTapa avénce v
afnpookinpwon kol oto dvo povtéla moviikmv (Aiello et al. 2002) (Van Eck et al.

2002). Ta mepapato ovtd kabmg Kot teAevTaior dEOOUEVO OO TEPAUATO UETAPOPEG
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HLELOD TOV 00TOV amd ABCAI™" emipvec, pavepmvovy 0t 1 Ekppaoctn tov ABCA1 ota
LOKPOQAYO EIVOL CIUOVTIKY Y10 TV OVTIGTPOPT LETOPOPE YOANCTEPOANG TPOS TO NTTOP
KOl KOTO GUVETELD Y10 TV TPOGTaGio amd Tnv afnpookAnpwon (Wang et al. 2007).

Daiveral, eniong, 6Tt  ékepaocn tov ABCAI ota AgvkokdTtapo mpootatedel and
afnpookAnpmwon kat eAEyyel TV otpatordynon tov pokpoedywv (Van Eck et al. 2002).
[Mpdopateg peréteg vrodeikviovy 6Tt 0 ABCATL pecorafel otn petapopd Mmdiov tov
oppov (late) evookvttapik®v kvotwdiov mov oyetiCovior pe v npwteiv Niemann—
Pick C1 otnv anoA-I mov eicépyetar ota evoooopata poli pe tov ABCAL. To cbumroko
amoA-I/ABCA1 emotpépel otV €MOAVE. TOL KLTTOPOL KOL TO GCUUTAOKO
anelevfepovel veoouvtiBépevn HDL (Neufeld et al. 2004).

Elvaw evdiapépov Ott éhhetyn tov ABCAT emAekTiKA GTO LOKPOQAYO £XEL UIKPT|
emidpaomn omv peiwon tov emmédwv HDL yoAnotepoAng 6to TAAGHO TOVIIKMV, OAAL
TpoKoAel onuavtiky avénon ota eninedo abnpockinpwong (Aiello et al. 2002), péow
™G UEWUEVNG OVTIOTPOPTG LETAPOPES TNG YOANGTEPOANG GO T LOKPOPAYO GTO NTap.
daiverar, dnradn, 61t o0 ABCAL ota paxpoedya copfdaiiet Alyo ota enineda tng HDL-
xoAnotepOANG oto mAdopo (Haghpassand et al. 2001), aAAhd elvar onpavtikdg yo v
npootacio. Kotd g afnpookAnpwons. Ymootnpiletar 6t vmdpyovv dwakprrol Kot
GLYKEKPLUEVOL pOAOL TGO TOL MmATIKOL OG0 kot Tov ektos-Nmatog ABCA1 oty
Broyéveon g HDL in vivo ko vrmoompileton 61t o ABCA1 yopoaktnpileton amd
EMAEKTIKOTNTO, UETOPOPAS AMmdiwV G COUOTION AMTOTPOTEVOV OvOAOYD HE TNV

neployn £Kkepao|g tov (Singaraja et al. 2006a)
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O ABCAI1 oaivetor axopa vo pecorafel otnv €KKpion Tov cLVOETN TOv, NG amoE,
Ao T LOKPOPAya, 1 omoio UTopel vo SpAoel MG OMOSEKTNG YOANGTEPOANG KOt VoL ETAYEL
ABCA1-g&aptdpevn £€0d0 yoAnotepoing (von Eckardstein et al. 2001).

To xapPolutelkod potifo 2215-VFVNFA-2220 tov ABCA1 givat onpovtikd yo v
TPOCOEST] TOV OMOOEKTN YOANOTEPOANG amoA-I kot Yy v £€£0d0 YoAnotepOANg
(Fitzgerald et al. 2004b). Ta apivo&ikd katdiowro SYV ot0 kapPolutelkd Koppdtt Tov
ABCA1 oAAniemidpodv pe v PDZ mpwteivn al-syntrophin. Yzmepékopaon g ol-
syntrophin og KLTTOPIKEG KAAMEPYELEG avEdvouy TV €£080 YoANoTEPOANG HECH TOV
ABCA1 (Munehira et al. 2004). 'Exyet mpotabei 6t1 t0 ovumioko ABCA1/B2-
syntrophin/utrophin e&umnpetel omv ocvykpdamnon tov ABCA1l oto gvdoxvtrapikd

kvotiown (Buechler et al. 2002).

Y1a0epotnTa Tov ABCA1

H otafepdtra oo ABCA1 eréyyeton péocw @woeopviimone. H mpocdeon amoA-I,
anoE, anoA-II kot appuadikov tentdiov peumvel v amowodounon tov ABCA1 péow
g calpain, endyel TV POGEOPLAIOGT TOV UEGM TNG TPOTEIVIKNG Kivaong C, Kot emdyst
mv é£odo Amdiov (Yamauchi et al. 2003; Arakawa et al. 2004). O ABCAIl
eowcpopvAwveTon otig Béoelg Thr-1242, Thr-1243 kou Ser-1255 amd v TpTEIVIKY
Kwaon CK2, kot avasToA] TV ¢OCQOPLAIDGE®MY OVTAOV LEIMVEL TV TPOGOEST) UE TNV
amoA-I kot v amoA-II kabmg kot v é£0do Mmidiov (Roosbeek et al. 2004).

O ABCAIl mepiéyer o aAAniovyio PEST n omoia eivon kown aAiniovyio oe
TPOTEIVEG TOV gUEaVICOVY YPNYopOo KUKAO avakOkAvong (turnover) ko yopoktnpiletal

and Vv mopovcia mTPoAivng, yAovtapikov o&éoc, oepivng kot Opeovivng (Wang et al.
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2003). IIpoécpata o Tall kat o1 cuvepydteg Tov £de1Eav OTL Po@opLAimon otig Thr-1286
kot Thr-1305, mov avikovv otv PEST aliniovyia tov ABCAIl, erndyst v
amotkodounocy tov péow g calpain, og Swwpopomompéva kvttapa THP-1, evod
npocdeot ¢ amoA-I otov ABCA1 endyel v ano@wco@opvAimon tov Bécemv avtdv
Kol omotpénel TV omotkodounon tov (Martinez et al. 2003). H omowkoddunorn tov
ABCAIl péocom tov mpoTEdcOUIOTOS TG OVUTIKOVITIVIG gvepyomoteital and mepiooel
erevBepng yoAnotepoing (Feng and Tabas 2002) kot akdpectomv Mmapdv o&Ewv (Wang

and Oram 2002).

PoOmon g ékepaong tov ABCA1
Ot onuavtikég Aettovpyieg tov ABCAT mov odnyodv ot Proyéveon tg HDL ko o
aONPOTPOCTATEVTIKOG TOV POAOG, 00N YNGE O HEAETEG PUOMIONG NG €KQPOONG TOL
ABCA1 pe anwtepo otdyo Vv avamntuén véwv Bepamcidv. Ot LXRa xor LXRP eivan
TUPNVIKOT VTOJOYEIG OV aviyveDOLV TNV TEPICOEI KLTTUPIKNG YOANOCTEPOANG Kol
QLO10A0YIKOL cLVdETeg TOovg givar ot o&votepdrec (Tontonoz and Mangelsdorf 2003;
Lund et al. 2003). ZvvOetikoi ayoviotég tov LXR endyovv v ékeppaocn tov ABCAI1 ota
pHoKpo@dyo, ovEdvouv TNV €000 YOANCTEPOANG in  Vitro, Kol HEWDOVOLV TNV
afnpookinpwon ota movtikio (Joseph et al. 2002; Levin et al. 2005). H abénon tov
LXR, 6pmg, odnyet oty avantuén vaepTptyAukepdopiog Kot Mrapolh NTatog, vV HEPT
Moy g LXR-e&aptdpevng avénong tov nratikov SREBP-1¢ (Schultz et al. 2000).
Daivetor 011 ayoviotég kol yuoo tov LXRPB mbavov oto péddov va metdyouvv
avénon ¢ HDL-yoAnotepoAn xor va emdyovv v €£000 YOANGTEPOANG Omd TO

LOKPOQAYO Y®PIg Vo TPOKOAOVY GCLGGMPELGT TPLYALVKEPimV 010 cukmtt (Lund et al.
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2006). Emiong, ovvBetikoi ayoviotéc tov PPARa (peroxisome-proliferator-activated
receptor) kot PPARy endyovv v ékeppaocn tov LXR kot ABCA1 kat odnyovv €£0d0

yoAnotepOANG in vitro (Chinetti et al. 2001).

Agurrovpyikég ainremopaoels Tov ABCAIT pe v amoA-I

SNUOVTIKO EPEVVNTIKO EVOLOPEPOV VTAPYEL YUP® ONO TO UNXAVIOHO AMTdIoNG g
amoA-I mov amotelel 10 apywod Prpo omv Proyéveon g HDL. Ta tehevtaio ypdvia
&xovv mpotabei d1dpopa povtédla yio TV aAANAETiopacng TG amoA-I pe Tov petapopéa

ABCA1 n omoia 0omyet o€ €000 YoANGTEPOANG:

Movtédho éppeonc alinieniopaocng

To mpwto povtélo vrootmpilel 6t dev vapyel dueon cvvoeon tov ABCAT kot g
amoA-I. Avti avtov, Tpoteivel Tov oyNUATIGUO aoTaOOV TEPLOYDV TN LEUPPAVIG HECW
LETOTOTIONS POGPOMTIOI®V, EWIKA POCPATIOVAOCEPIVIG, GTO EEMKVTTOPIKO TULA TNG
TAOGUATIKNG HepPpdvng pnéosm g dpdong tov ABCAIL. H petatodmon avtr| umopel va
Bonbnoet oty ocvykpdtnon g amoA-I otig meployés avtég Ko akoAoVOwg oTnv
Mmdioon tov aperabikov elikov e amoA-I (Chambenoit et al. 2001; Rigot et al.
2002). Z1o 1010 povtéro Paociletar ko n W€a 6T N Amdimon g anoA-I, petd v
ovykpdtnon ¢ amoA-I ommv pepfpdvn, copParirer oty €060 PGOPOMTIdI®Y Kot
YOANOTEPOANG HéG® pIKpodlaAvTomoinong (microsolubilization) (Vaughan and Oram

2003) (Ewkoéva 11).
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Ewkova 11. ZXNHATIKY] ATEKOVIOT TV HOVTEAWV ov €xovv Teotabel yia
v ABCAl-e€aptwpevn €£000 XOANOTEQOANG AMO TNV HEUPOAVN TwWV
KLTTAQWV 0TtV antoA-I (Yancey et al. 2003).
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To vpproKé povrtéro TPOGOEONS-OAMAETIOPAONS KOl TO MOVTELO OVO Ofcemv
npocdESG.

To devtepo HOVTELD, YVOGTO 1 VPPOKO HOVTELOD, EIvVaL IO TTOPOALOYT) TOV TPMOTOV. XTO
HOVTEAO OVTO, M apYIKN TPOGdecn TG amoA-I otnv pepPpdvn emrvyydvetol HECHO TOV
KkapPo&utelikoy dxkpov g amoA-I kot ot cvvéxeln 1 TPOcdEdEUEV) oV PUEUPPAvN
amoA-I oAAnAemdpd pe tov ABCAT o onoiog g petapépet Amidia (Panagotopulos et al.
2002) (Ewkova 11).

H 13éa tov vBpdkov povtédov @aivetor vo e€eMoceta pe 10 HOAIS TPOCHOTO
(Mduog 2007) mpotabév amd tovg Phillips et al. poviého dvo Bécewv alinienidpaong g
amoA-I, pe to wkotTopa, Yoo TV €6000 AMmdiwv. XNV PEAETN OUTH, Ol EPELVNTEG
npoonabnoav va yopoktnpicovv Tig 0écelg mpdcodeong g amoA-I ota kdtTOpa.
Yroompiletor 611, o petapopéag ABCAL Onuovpyel 600 Eeywpiotés 0Oéoelg
aAnAenidpaocng tov Kvttdpov pe v anoA-I. H mpdt givor yopnmAng amddoong kot
apopd aueon aiinienidpacn g amoA-I pe tov ABCAL, evd n dgdtepn Oéom eivan
VYNNG amdoooNs Kot apopd oAANAenidpacn ¢ anoA-I pe Amida opyovouéva oty

KuTtapikn pepppavn omd v opdon tov ABCA1 (Vedhachalam et al. 2007).

Movtédho dueong arinieniopaocng

To tpito poviého vmoomnpilel v dueon QLo aAinAemidpacn petald amoA-I kot
ABCA1 (Wang et al. 2000; Fitzgerald et al. 2002) axoAovBovuevn amd petapopd
Mmwiov péom tov ABCAIL. To mpdto Prpa eivar o oYnUOTIGHOG €VOS 1GYLPOV
cvopumAdkov petaEd tov ABCAT kot tov suvdetav tov. H npdcdeon amoA-I/ABCAT mov

&xet xpovo nulong 30 Aentov (Fitzgerald et al. 2004a) paivetol vo eivar évo amapaitnto
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aAAG Oyt Ko wkavo Prpa yoo v €6060 Mmdiwv. To devtepo Prpa givar n petapopd
Mmdiov and 1o kOtTopo omv omoA-I (Aumdimon). Avtd eaivetor vo amortel 10O
oYNUATIoUO VO Ae1ToVPYIKOD GLUTAOKOV peTa&y ¢ amoA-I kot tov ABCAT (Zannis et
al. 2000).

[Tponyodueveg pekéteg £de1&av pe 6Tl EAAEIUUOATIKES HOPPES TG amoA-I TG omoieg
Aeimer  meproym peta&d tov apvobéwv 220 émg 231 peudvouy v KovoTnTa TG omoA-I
vy ABCAIl-eéaptopevn €E000 YOANOTEPOANG, €VO EALEUUATIKEG HOPPES  TOL
KapPo&utelikov dkpov ot omoieg dtatnpovv v meployn 220-231, dev ennpedlovv v
ABCAIl-eéaptdpevn €£odo yoinotepoing, in vitro (Chroni et al. 2003). Meléteg
YPNOOTOIOVTAG YUKy  dwwovvoeon  (cross-linking)  axolovBovuevn  amd
avocoKaTokpuvion (immunoprecipitation) €6ei&ov Ot 1 KAVOTNTO UETOAAOYUEVOV
pope®v ™ amoA-I va endyovv ££0d0 yoAnotepding péow tov ABCAT cvoyetiletan pe
NV KAVOTNTO TOV UETOAAAYUATOV OVTMOV VO GUVOEOVTOL OTOTEAEGLOTIKG (LEG® Cross-
linking) pe tov ABCAl (Chroni et al. 2004b). Extog ¢ omoA-I, kot GAAeES
ATOATOTPMOTEIVES AELTOVPYOVV MG am0dEKTES YoANoTEPOANG and Tov ABCA1 (Remaley
et al. 2001). To xowd otoyeio TV popimv aVTOV givol OTL TEPLEYOLY AUPITUOKES O~
éMKec. Aev QOIvETOL VO VTTAPYEL ALGTNPT ATAITION Y10 GUYKEKPIUEVT TETAPTOTAYT OOUN
TV popiov yoo v emayoyn e£06dov yoinotepoing pécm tov ABCA1 (Chroni et al.
2004b). 'Eyet deryBel 6t1 n dpeon oadinienidopaon kot tpodcdeon g amoA-I ctov ABCA1
axopo kot otav eivar woyvpn, Omws woyvel Yoo v petdAroin Trp590Ser tov ABCAL
(Fitzgerald et al. 2002) mapovcialet petmpévn £€060 xoinotepoing (Chroni et al. 2004b).
‘Etot, gatvetatl 0t ) mpdcdeomn omoA-I/ABCAT dev eivar wkavn amd poévn g va emdyst

OTOTEAECUATIKA ££000 YOANGTEPOANC.
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Avaorwopyavoon s HDL ané tovg ABCG1 kot ABCG4

O1 ABCGI1 ka1 ABCG4 givon dvo axopo péAn g otkoyévelog tov ABC petagpopéwv
oL 0povv m¢ dwuepn (half transporters) pe popraxod péyebog mepimov 67 kDa (Oldfield et
al. 2002; Klucken et al. 2000).

O ABCGI ekoppdletar otov omAnva, tov B0UH0-00éva, TOVG TVEDHOVEG KOl TOV
eyképaro (Savary et al. 1996; Croop et al. 1997; Nakamura et al. 2004) ko endryeton omd
ayoviotég Tov LXR 1 and cvueodpevon YoANoGTEPOANS OTA LOKPOPAYO, KOl GTO NP
(Klucken et al. 2000; Venkateswaran et al. 2000; Tangirala et al. 2002). H ékppaon tov
ABCG4 nepropileton atovg opBaipong kot tov eyképaro (Oldfield et al. 2002).

Ot petagopeic ABCG1 kar ABCG4 gaivetor va tpodyovv otnv ££000 YOANGTEPOANG
amd tao pokpo@dya oe dpipa copotiorw HDL aAdd 6yt oe ptoyn-Amidiov aroA-I (Wang
et al. 2004; Vaughan and Oram 2005; Nakamura et al. 2004).

‘Exetr avaeepBel 6t1 1 €£000¢ Y0ANGTEPOANG OV QMOLTEL TNV GUECT) TPOCIEST] TOV
anodéktn otoug ABCG1 1 ABCG4. Ot gpevvntég vmoBétovv ot 1 ékppacn tov ABCGI
HETOPAALEL TNV KATOVOUT TNG XOANCTEPOANG GTNV KLTTOPIKT] LEUPPEVI Kot EMTPENEL TNV
aropakpovvon g and v HDL (Vaughan and Oram 2005).

Enipveg pe  édkewyn 100 ABCG1  mapovcidlovv  ONUOVTIKY] GLOGMPELOT
YOANGTEPOANG GTO pLaKpoPdya, evd vrepék@pact tov ABCGI1 mpoctatevel Tovg 16tohg
and cvoompevon yoAnotepoine (Kennedy et al. 2005). daiveton yevikd 6Tt ot ABCGI
kot ABCG4 pmopel va mailovv onuovtikd poAo Tnv OpOlOcTOCT] TOV AMTdiovV GTovV
EYKEPOAO KOl TNV KLKAOQopia Kot vo cuuBdiiovy oty avadlopydvoon (remodeling)

¢ HDL.
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O SR-BI (SCAVENGER RECEPTOR CLASS B, TYPE I)

O SR-BI eivan pia axédpa mpoteivny mov umopei va moilel onuovtikd poho oty €060
yoAnotepoing ommv opyn HDL (Rothblat et al. 1999). H emidpaon g &£600v
YOANOTEPOANG amd TaL pakpoeayo pécsm Tov SR-BI otov petaforiiond g HDL kot otnv
avTIGTPOPT HETAPOPE YOANGTEPOANG deV £xEl dlevKpvioTel TANpws. Emipveg pe EAdenym
SR-BI &yovv avénuéva enineda HDL-yoAnotepding (Rigotti et al. 1997; Yesilaltay et al.
2006). Ta movtikio avtd dpmg epeoaviCovy Kot avEnpévn abnpookinpoon (Trigatti et al.
2004) n omoia pmopel, ev PEPEL, va 0QeIAeTAL OTNV PELOUEVN ££000 YOANGTEPOANG OO TOL
pokpoedyo. IIpdypatt, emipveg pe €lherym SR-BI ovykekpyéva kor poévo ota
LOKPOQAYO TOVG, £X0VV PLGLOAOYIKA emimeda HLD-yoAnotepoing aArid mapovsialovv

avénpéva enimeda abnpookinpwons (Van Eck et al. 2004).
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QPIMANXH THX HDL
Evd to fmop kot 10 £viepo givor onuovTikd yuo Ty Tpoun Amdinon g onoA-I péow
tov ABCA1, n HDL amoktd v peyaivtepn palo tov Amdiov g and dAieg mnyés.
[MBavég mnyég eivar dAhot 1otol Ko GAdeg Mmompmteiveg. Xta movtikia mepimov 90 mg
YOANOTEPOANG avd kg copatikod PApovg, TNV NUEPQ, LETOPEPOVTAL OO [T NTOTIKOVG
otovg otnv HDL (Dietschy and Turley 2002). Aiya givol yvootd yuo Tig myEG KoL TOVG
unyoviopots g Mmdimong g HDL amd tovg mepipepikovg 16to0¢. Amd TV amoym g
afnpookAnpmong, To HOKPOEAYO €lvol O ONUOVTIKOTEPOS TOMOG KVLTTAP®V OV
TPOCPEPOLY YOANGTEPOAN 0ALG 1| GLUPOAN ToLg glvar pikpn otnv cuvolkn HDL. Avto
&ywe oovepd amd mepdpata petaeopds aypiov tomov (WT) puedod tov 0GTOV G€
ABCA1™ enipeg. Ta mewpapata 3e1&av pkpf aAd onuavikh adénon ota eninedo e
HDL-yoAnotepoAng mov mponibe amnd v ékepacn tov ABCAL oto pokpoedyo Kot
Ao KOTTOpOo TOL alpomomTikoy cvothuatog (Haghpassand et al. 2001). AAlot
EPELVNTEC YpNOLOTOINGAY amoA-I" EMUVEG GTOVG OTOIOVG UETEPEPAY LVEAD TOV OCTMV
amo dloyovidlakovg emipveg mov ekepdlovv avlpomvn anoA-I ota pakpoedyo tovg. Ta
nepdpata €deiav O0tL M ékepoon TG amoA-I dev emnpéace ta emimeda HDL-
YOANOTEPOANG 0TO TAAGHO OAAL peiwoe TV aBnpockinpwon ota mepapatdlwo (Major
et al. 2001). Ta mepipepcd dpyava Kot 16Tol Xpetdlovial YOANGTEPOAT GALL dev TNV
petafolriCovv, omote givar avaykaio n €£000G TG TEPIGGELNS YOANGTEPOANG LEG® TOV
ABCA1, SR-BI, ABCGI 71 dAlov pnyovicpov oty HDL.

Agv glva, gniong, Yvootd Katd moco dAlotl 1610l dnwg oKkeAeTIKOl POEG, 0 MTAOING
16T6¢ Ko T0 dépua cvpuPdirovv o kabévag ota enimeda g HDL yoAnotepding. ‘Exet

detyBel 6T KOTTOPO 0Md TOVG 16TOVG WV TOVS GLUPBAALOVY BTNV ££000 YOANGTEPOANG GTNV
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amoA-I xou v HDL, in vitro. H HDL, erniong, amoxtd Amidia, Kupimg eooeoiumioln,
and aAleg Mmompwteiveg. Otav o1 TAOVGLES G TPLYAVKEPIOI MTOTP®TEIVES VPIoTAVTOL
VIPOAVOT TOV TPLYAVKEPOIOV TOVG, TOTE PGPoMTid petapépovtor otnv HDL péow

™G TPOTEIVIG HETOPOPAS TV poopolmidiov (PLTP) (Huuskonen et al. 2001).

Metooynpaticpog ookoetdovs HDL o€ cparpukn am6 1o éviopo LCAT

To évlopo LCAT (lecithin : cholesterol acyl- transferase: axvA- tpavoeepdon AekiBivng :
YOANOTEPOANG) eivor o yAvkompwteivy 416-apivoléwv mov ekkpivetal amd 10 Nmop
OTOV AVOPOTO Kot KUKAOPOPEL GTO Ol OEGUEVUEVT] GE AMTOTPOTEIVES 1| G€ gAeVBePN
pnopon (McLean et al. 1986b; McLean et al. 1986a). H LCAT aAAnAemiopd pe tv un
EGTEPOTOMNUEVT YOANOTEPOAN GE OIOKOELDN KOl cQaipikd copotiole HDL, petapépovtog
mv  2-okvlopddo TG AekOivig M TGS @OoEOTIOLAMBAVOLAUIVIG ©6TO  €Ae0BEPO
VOPOEVAID NG  YOANoTEPOANG oynuatiCoviag katd ovtdv  ToV  TPOMO  ECTEPEC
YOANOTEPOANG OV peTaPEPOVTAL KO GuYKpaTovvtal otov uprva ¢ HDL (Fielding et
al. 1972; Gordon and Rifkind 1989) (Ewoéva 2). H LCAT odpoa kot egotepomotel v

xoAnotepoAn kot ota LDL copoatidio (Santamarina-Fojo et al. 2001).

Alremopaocers Tng amoA-I ko g LCAT

H amoA-I ¢ HDL eivor o xk0p1og puoioroyikdg evepyomontig (co-factor) tov gvivpov
LCAT (Fielding et al. 1972). MetaAraéerg tng LCAT oyetilovion gite pe v kAooikn
EAenym tov evibov mov yapaktnpiletor and EAAEWYN £0TEPOTOINGNG THG YOANOTEPOANG
N ue v acBévela «fish-eye disease» mov yapoxtnpileror and avikovotnto tov eviHov

Vo €6TEPOTOMGEL TNV YoANoTEPOAN TS HDL 0AAd Oyt ko tng LDL (Funke et al. 1991).
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Yy nepintoon Eadewyng g LCAT vrdpyel cuoompevon diokoeddv HDL copotidiov
oto mAdopo (Santamarina-Fojo et al. 2001), evéd 1 “fish-eye disease” mapatnpndnke yio
TPMOTN POPA otV Lovndia kot yapoaktnpiletor omd BodiepdtnTa TOL HOTION TOV ACGHEVOV
(Carlson and Philipson 1979).

Meléteg oe avBpdmovg Kot o€ povtéda (omv Exovv Ogilel OTL SIGKOEWN COUOTIOW
Umopel vo. GLGGMOPEVOVTOL GTO TAGGUO GE TMEPUTMGELS UETOAAGEE®Y otV oamoA-I
(Reardon et al. 2001; Chroni et al. 2003; McManus et al. 2000; Scott et al. 2001; Chroni
et al. 2005b; Chroni et al. 2005a). MeAétec peta@opds HEGH AOEVOIMV YOVIdI®V OV
pépouy petodhdéels e amoA-I og emipvec pe ety g amoA-I (amdA-I7), £deiav
Ot avtikatdotaon Tov VIpoéPoPuv apvoéénv otny mepoyn 211 €og 229 g anoA-I
elte and eopticpéva N and pikpoOTEPO VOPOPOPa apvoEéa odnyel oe yaunAd enimeda
HDL-yoAnotepoAng kot oto oynuoticpd diokoeddv HDL copatidiov. Xe avtifeon,
OVTIKATAOTOOT TOV QOPTICUEVOV apvo&énv oy epoyn 234 éwog 239 amd alovivn
(Ala) odnynoe oto oynuaticpd euvotoroykng HDL (Reardon et al. 2001). Avtd dnidvet
Ot T VOPOPOPa apvoléa g kapPoutekng meployns g omoA-I mailovv onpavtikd
polo otnv evepyomoinon tov evibpov LCAT in vivo. Zynmpatiopd OS16KOEW®V
copotwiov HDL mopatnpnbnke emiong kot oty mepintoon 000  ONUEKOV
petodbEewv oe apvocéa g éhkag 6 g oamoA-I (apoA-I[Argl60Val/His162Ala])
(Chroni et al. 2005a). Ot onpetakés aVTEC HETOAMAEELS EKUNOEVICAY TNV IKAVOTNTO TNG
amoA-I va evepyomotel v LCAT in vitro (Chroni et al. 2005a). Metd and yovidiokn
LETOPOPE PECEH ASEVOIDY TV HETOAAEEDY avTdV oe amoA-I" movtika, To enineda g
HDL-yoAnotepOdAng epedvicay dpapotikny Lelmon, evd 1 YoANcTEPOAN Kot 1 omoA-I Tov

TAGoUaTOG  Kotavépoviov oty mepoy] g HDL3. Avalboelc miektpovikol
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LKPOOKOTIOL Kot  MAeKTpo@Opnong ovo  dwotdoewv  £3€i&e  O0TL 1 apoA-
I(Argl60Val/His162Ala) oynudtice kvpiog Swokoedny copotioww HDL, evd nrov
avénuévn n avoroyia prefl-HDL/o-HDL. Zvvovoaopévn HOADVOY TOVIIK®OV UE
a0evoiohg mov ex@palovy Vv petadlaypévn popoen apoA-I(Argl60Val/His162Ala) kot
v LCAT tov avBpomov, avénce dpapatikd ta eninedo g HDL-yoAnotepdAng Kot tng
amoA-1, enétpeye t0 oynuoticpd ceapikdv HDL copatidiov, Kot eravépepe to AOYO
prefl-HDL/a-HDL cg @ucioroyikd enineda, povepmvovtag 6t 1 dpdon g LCAT ftav
0 TEPLOPIOTIKOG TOPAY®OV YO TNV UETOTPOT TOV OIGKOEWDV COUATIOIMV GE COUIPIKN

HDL.
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ANTI-OAEI'MONQAHX KAI ANTI-OZEIAQTIKOX POAOX THX HDL.
AOnpopatwyovog HDL (1] oA Mag 1] «KOK)» KOA-YOANOTEPOLN)

Extog tov pdrov g oty Bewpovpevn avtictpoen petagopd yoinotepoang, 1 HDL
eoaivetor va mailel kot poAo pvOuoT oe cvvOnkeg eAeypovig. Eivar yvootd ot 1
o&eldmuUEVN YOANGTEPOAN Kot T TPOTOVTO TNG €ival ONUOVTIKA Yo TV 0&gldmon g
LDL, n onoia mpoxoiel PAdPec ota evoobniaxd kottapa. Eyxer mpotabel 61t 1 HDL
eumodilet v o&eidwon g LDL mov mpoxadel kuttapoto&ikdtra (Hessler et al. 1979).
H o&eldwon tov poceolmidiov e LDL oynuatilel po oeipd o&edmpévav Mmdiov
OV UTOPOVV Vo 0dNyHcovy otnv abnpoyéveon (Berliner and Watson 2005). Ta appddn
kOttopa (foam cells) etvar amd To KOPLOL YOPAKTNPIOTIKE TOV ACTAOOV 0ONPOUATIKOV
TAOK®OV OV ivorl EMKIVOVVEG VO KGTTACOVVY KOl VO, TPOKOAEGOLV OpOUPmon. Enpoavtikd
pOLO OTNV OCLGCMPELON YOANCTEPOANG omd v LDL éyovv to pokpo@dyo tov
APTNPLIKOD TOUYMHOTOS, €VA ONUOVIIKO POAO GTNV OTOUAKPUVOY| NG TEPICOELNg
YOANOTEPOANG amd ta pokpoedya mailel n amoA-I kot  HDL (Zhang et al. 2003). H
EMewyn amoA-1 oe movtikio ocuvoédnke pe TV pEWOUEVN OVTIOTPOPT UETOPOPE
YOANOTEPOANG aMO TO LOKPOPAYD GTO NTOP OAAL KOl HE UEWOUEVT] OVTL-QAEYLOVAOON
dpactikdétra g HDL (Moore et al. 2005). O Navab kot cuvepydteg €oeiov OtL
novtiKio avlektikd otnv avantuén abnpocskAnpwong, eiyav oaviipieypovodon HDL,
onradn HDL mov eumodiler v ofeidmon tg LDL kot v kavomtd g va endyet
YOUOTOKTIKG TO. LOVOKVTTOPM. X& avTifeon, EMIPVEG TOL NTAV EMPPENNG GTNV OVATTLEN
afnpockAnpwong tyav mpo-eAeypovadn HDL, dniaon HDL mov gvioydet v 0&eidwon
¢ LDL kot v enaymyrn 1oV LOVOKLTTAP®OV, YUUOTOKTIKGA, OTMS Y10l TOPASELY LA LECW

tov MCP-1 (monocyte chemotactic protein-1) (Navab et al. 2005a). H 116tta Thng HDL
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Vo EMAYEL YUUOTOKTIKG TO LLOVOKVTTOPM, GUGYETIOTNKE OVIIGTPOQ®MG OVAAOYO LE TNV
wavotrta ¢ HDL va endyet aviiotpoen petagopd YoOANoTEPOANG OO LOKPOPAYH GTO
Nnap (Navab et al. 2005a). Ot mapatnproels avtég vrodnimvovy ott 1 HDL €yet éva
ONUOVTIKO pOAO GTNV KOTOGTOAN THG PAEYHOVIG TToL TpoKaAei 1 LDL.

Yrdpyel évag onuavtikog apiudg eviopumv pe ovtl-oEE0MTIKEG 1010TNTEG TAL OTTOia
oyetiCovron pe v HDL (Navab et al. 2001), 6nwg n mapao&ovdon (PON: paraoxonase),
n PAF-AH (platelet-activating factor acetylhydrolase) wot m vrepo&eddon g
yvhovtaBeovng (glutathione peroxidase). Avtd ta évlopa €ovv v WWOTTO VO
eUT0diLovV TOV oYMNUATICUO TOV 0EEWDOUEVOV POCEOATIOIMY TOL UTOPOLV VO, ETAYOVV
eAeypovn (Berliner and Watson 2005). Eivar onuavtikd 6t moAd mpoéceata, n xpnon
evaiocOntov ovolutikdv pebddwv €oei&e 61t ommv HDL vmépyovv mepiocdtepeg
TPOTEIVEG LUE AVTUPAEYOLOVAIEIS/ avooAOYIKEG Aettovpyieg (23 amd Tig 48 cuvorikd) Tapd
TpwTEIveg TOv oyetifovtol Pe Tov HETABOMOUO Kot TV peTapopd AMmdiov (22 and Tig
48) (Vaisar et al. 2007). Ta évlopa ovtd pvBuilovror apyntikd amd to ofewdmpéva
oocpoMmiowe (Bielicki and Forte 1999; Forte et al. 2002). 'Exet mpotabel 611 v7od
ouvOnkeg o&elag amdkpiong oe eAeypovn (acute phase response) n HDL yivovton mpo-

eAeypovaons (Van Lenten et al. 1995).

Avaykn mpoodopispov dsiktov Yo Tig wwetnTeg ™ HDL. H xhvu doxpn
ILLUMINATE.

H onuocia dwywpiopod g HDL og avti-adnpopatiki/avti-gAeyLOVOON Kol GE TPO-
QAeyLOVOON/abnpopatoydvo, kabdg kot M onuoacio VmapEng OEIKTOV Yyl TOV

dtywplopd avtd £YvE EUEOVIG LETA KOt OO TNV TPOGPATI] ATOTVYI0 TOV AVOGTOAEN TNG
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CETP, torcetrapib. H pappoakevtikny avactoln tov evidpov CETP avédavel ta emimeda
0V TANBvGpoL TV peydAwv HDL coupatidiov (Brousseau et al. 2004). Avtd pmopel va
evioyvet v ££000 yoAnotepding néocw tov ABCGI1 petagopéa oe oxéon pe tov ABCAL
(Wang et al. 2006; Matsuura et al. 2006). O avactoréag tov CETP, torcetrapib,
ypnowonomdnke oty khwvikn ook ILLUMINATE (Invetigation of Lipid Level
Management to Understand Its Impact in Atherosclerotic Events) n omoia dex6mn Aoyw
avENpévov Kpovoudtmv Bavatov otovg acbeveig mov AdpPovav ) Beponeia. Aev gival
EexdBapo edv N amotuyio opeileTon 6€ TOEIKOTNTO TOV PAPIAKOV GE GTOYOVS AAAOVG ATt
v HDL 7 oto unyaviopd dpdaong tov (Nissen et al. 2007). Oa sivar evidapépov va. det
KOVEIS TO OVOPEVOUEVOL CUUTEPACUATO OO TNV OVAALGN TOV EVPNUATOV GLTAG TNG
HEAETNG Kol CLYKEKPIUEVO 4V aAlayég ota emineda dapopwv mAnbvuopmv e HDL 7
OTIG 1010TNTEG TOVG GLVOELOVTOL (KO TAOG) LE TOL OPVNTIKE OMOTEAEGLOTO TG KAWVIKNG

épeuvag.

H dpdon g povero-vrepoierddons (MPO) otnyv amoA-I

O Hazen kot ot cuvepydteg tov avépepav 01t 1 amoA-I og avBpdnivo TAdopa Kol g
afnpopatikés mAdkeg Ppioketor va €xel tpomomomBel pe mpocsOnkn vitpikov 0&Eog
(nitrated, NO;-) 1} yAwpiov (chlorinated, Cl-) amd 10 évlupo pveronepoeddon (MPO:
myeloperodixase). AAayéc ommv amoA-I Ppédnkov kot oto mAdopo acBevaov pe
afnpookinpwon (Zheng et al. 2004). Xvykekpéva Katdioura tvpocivng (Tyr-192, Tyr-
166, Tyr-236 ko Tyr-29, pe emxpatéotepec t1g Tyr-192 xou Tyr-166) eiyav vrootel Tic
OAAOYEG OVTEG Kot ELQAVISOY LEIOUEVT] IKOVOTNTA VO ETAYOVV €000 YOANGTEPOANG HECH

tov ABCA1, mov onpaivel 01t owtd ta apvoléa etval onpavtikd ot dwdkacio ooty
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(Zheng et al. 2005). AALot epeuvntég avépepay OTL amotteital 0 cuVOLACUOS YAMPimoNg
(chlorination) g Tvpooivng-192 kot o&eidwong TV aUVOEIKOV  KATOAOIT®V
pebetovivng yuo va yboet 1 amoA-I v wovoTTA TG VoL ETAYEL LETAPOPA YOANGTTEPOANG
pnéom tov ABCAT1 (Shao et al. 2006). AvtifBeta, GAlot vtootTpilovy OTL To GUYKEKPUEVA
apvoéikd kotdAoura Tupocivng NTav Ogikteg TG dpdong TG HLELOTEPOEEIDGONG TTapdL
OLYKEKPLUEVOL 6THYOL, Mg Kat Ttelpdpata pe popla anoA-I mov dev mepieiyov Tupocivn,
goel&av 0Tt M amoA-I voeiotatal Tpomomoinon and pveAomePOLEOAo € KOTAAOUTOL
TPLTTOPAVNG KOl AVGIVIIG TOL 0O YOV G€ UEIMOT TG KAvOTNTAG TG Vo eyl €000
xoAnotepoins pécm tov ABCAT1 (Peng et al. 2005).

H ektipnon tov emnédwv amoA-I mov @épel TG PETATPOTEG TOV TLPOGIVAV GTO
TAdopa kot ot afnpopatikés mhdkeg (human atherosclerotic intima) €de1e 6 Qopég
avénon ¢ oamoA-I otig mAdKeS, &vd TOPAAANAQ Ol VITPOTVLPOGIvEG Kol 1)
pvelomepéeddon ovvevronilovtal (co-localize) otig meproyéc avtég (Pennathur et al.
2004). H HDL and acbeveic pe otepaviaio voco, mepielye SUTAGGLO. VITPOTLPOGIvY Otd
QT TOV QUGLOAOYIKAV aTOp@V-gAEYY0L (Pennathur et al. 2004).

®aivetar Aowdév 0tL  HDL givon mpootateutiky], vmd gustoloyikés cuvOnkes, aAld
umopet va yiver Prafepr) Aoy® oEedmTIKOV d1001KAGImV VIO GLVONKES PAEYLOVIG OGS
n abnpockinpwon,. H Asrtovpywkdmmra g HDL kot to mieovektnuato mov KO
Oepancia mpooeépel otovg acBevelg pmopel va eaptdtor mePocOTEPO OmMd TOLG
HopLokoVS UNYAVICHOVS oL 0dnyovv otnv avénon tg HDL-yoAnotepoing napd oto

amolvto péyebog avtig e avénone.
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MIMHTIKA NEITIAIA ATIOAIIIONPQTEINQN

Mo and 11§ TpoomdOeles avTHETOTIONG Kot Bepameiag g adnpopdtwons Kot peiowong
TOV Mmiov elval kol 1 ¢pHoN TOV HWUNTIKOV TETTOIOV TOV OTOAMTOTPOTEIVOV
(mimetic peptides). O Navab kot ot cuvvepydteg Tov avépepav OtL yopnynon (oral
administration) &vog pymrTikod memtdiov g amoA-I, tov D-4F, peiwce v
afnpooknpwon o€ movtikia, YoOpig Vo TPOKOAESEL OAAAYY| OTO  EMIMEdA TG
¥0ANoTEPOANG oto mAdoua (Navab et al. 2003). Ta mentidi Tov ¥PNOIUOTOMGOV HTOV
Boowopéva oty ariniovyio «Ac-D-W-L-K-A-F-Y-D-K-V-A-E-K-L-K-E-A-F-NH)»
(Ac-18A-NH; or 2F). Ilentidwa mov amotehovvtar omd L-apvo&éa yapoktnpilovral pe
«L» (my. L-4F) xou mentidie mov amoteAovvion amo D-opwvoléa pe «Dy» (my. D-4F)
(Navab et al. 2002).

Enipveg pe éMheryn omoE (amoE™), to omoion axdpa kot og Sloarta yopmAn oe Amopd
enpaviCouv vrepAumidaipio Kot abnpopdtoon, PBpédnkav va €govv TPO-EAEYUOVAOIM
HDL n omoia petatpdnnke o avti-AEyHovaddn petd v yopnynomn tov D-4F. Kot og
avt| Vv 7epintwon, Oev mapatnphiOnkov petaforés ota  eminedo g HDL-
YOANOTEPOANG KOl TNG OAKNG YOANGTEPOANG TOL TAdoHatog (Navab et al. 2003).

O pnyaviopuds dpdong tov D-4F ota movrtikw, ¢aiverar va mepihapfdver to
oynuatiopnd pref-HDL, v Beitioon tng wovotntog enaymyns €£660v yoAnotepding
péom g HDL kot abénon g avtiotpoeng HeTapopds YOANCTEPOANG amd LOKPOPAYQ.
oto Nmayp, in vivo (Navab et al. 2004).

Téhog, yopfiynon tov memntidiov D-4F (12.5 pgmuépo) oe amoE” emipvec oe

ouvovaoud pe v ototivn mpafactativn (pravastatin) (50 ug/muépa), yio 17 gfdopdoeg,
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puetétpeye v HDL o€ mpoototevtiky] kol TPOKAAESE OKOUM KOl VITOVOYMPNOT
(regression) ¢ aBnpopdtoong kot 38% (Navab et al. 2005b).

Ext6g Tov puntikov mentidiov g anoA-I, £xet avapepBel kot 1 yopnynon wuntikod
nentdiov mov Pociletar oty amolmompwteivny J og movtikio kot O KOVLS, TOV
petétpeye v HDL o6& mpootatevtiKn Hopen eVve HEIOGE TNV 0ONPOUATOOT G EMIHVES
omoE” (Navab et al. 2005d). Akopo, memtidio mov eivor apketd pikpd oo vo
oynuaticovv dopés EMkag eaivetal va xovv To oo anotéiecpa (Navab et al. 2005¢).

O Kkowodg Tpdémog dpdong Twv mEMTWiV ovtdv Bewpeitar 6Tt oyetiCeton pe v
KOVOTNTA TOVG VO OTOUOKPOVOVY 0EEWMUEVE MO0 TOV OVOGTEAOLY TNV OPACT TV
avtoewotikdv eviopwv g HDL (Shah and Chyu 2005). Mg v mpoctacia avt, M
amoA-I dpa 610 PEYIoTO Ko €mdyel TV €£000 YOANGTEPOANG, ALEAVOVTOS TOL TOGH TNG
prep-HDL, evd tovtdypova PBEATIOVETOL 1) 1GOPPOTID. HETOED PAEYLOVAOIOLS KOl OVTL-

eAeypovadovg HDL .

YIIOITAHOYXMOI THX HDL KAI H XHMAXIA TOYX

Onog avapépdnke vopitepa, 1 HDL Bpicketor 610 mAdoHo 6€ O1GQOpeS LOPPES e
Baon Vv mepleKTIKOTTA NG O TMPOTEIVEG, (OOCEOAMTIOW, YOANGTEPOAN Kot
tpryAvkepioa. ‘Etot, ot vmominBuopol tng HDL dwapépovv, ektog amd v Tukvotntd Kot
10 néyedoc toug (Iivakag I), ko wg mpog 10 poptio tovg. H avdivon tov copotidiov
¢ HDL tov mAdopatog 6e pn-amodatoktikd mKIope dV0 S0cTACEDV UTopel va
dwywpicer v HDL pe Bdon to @optio ko 10 péyebog mg. Ot vrokotnyopleg ovtég
yopoakmnpilovtor, omv mpotn Odotacn, He PAon TV MAEKTPOEOPNTIKY  TOVG

KTk ta Ko 6 oyéon pe v oAPovpivn ce pref- (LETAVOGTELOVV HE O OPYO
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pLOUO), a- (e TapdUOLo KIVNTIKOTNTA) Kot prea- (e 7o YpNyopn KvnTikoTnTa), EVO 611
devtepn dudotaon, pe Pdon to eoptio kot to pEyeBOG Tovg, ot kaTnyoplég ywpilovtal og
prep-1 xou -2, ko o€ al, a2, a3 kot 04 (Ewéva 12¢). O Asztalos kot o1 cuvepydTES TOVL,
peAétnoav tovg mAnbvopovs TV copatdiov mov oynuatilovtal 6to TAAGHO VYOV
avlpdTOV Kol acBevdv pe oTEQPAVIOiN VOGO YPNOULOTOIOVTAS NAEKTPOPOPN O OVO
dwotacewv (2D). Ztovg acbeveic pe otepaviaio voco ta Pacikd cvotatikd g HDL, 1
amoA-I kot 1 HDL-yoAnotepOAn, dev S1€QPePOV ONUAVTIKA GE OYECN LE T VYEW] GTOLLO.
Eivat opog evidagépov 0TL, OTMG avapEPOVY Ol EPELVNTES, 1] EIKOVO TOV VITOTANBVCUOV
¢ HDL mov mepiéyetl amoA-I, dtapépet onpovtikd peta&h twv 600 opddmv HeAETng, Kot
yopoktnpiletor amd onuavtiky avaxkotovoun tov HDL copotdiov mov mepiéyovv
amoA-I. Ta enineda tv vromAnBuoudv ™g al-HDL kabmg kot g pre-a-HDL rtav
ONUOVTIKA peltopéva og acbeveig pe otepaviaio voco, o€ GYECT LE T VYEW] GTOUA, EVAD
T0 TOGOOTO T®V pre-f copatidiov epeaviotnke avénuévo (Asztalos et al. 2000) (Ewkova,
12a,b). ®aiverar dnradn, 6Tt ota dropa ovTd N GPILAVoT TOV ETOY®OV 6€ Mmtiow pre-f1-
HDL copoatdiov oe peyoddtepa, 010k0€0 Kot coaipikd copoatiown g HDL sivor
eAMatopatikr). H 1010 opdda epeuvntav, o€ peTa-ovaAvon TV eupNUATOV TG KAVIKNG
dokyme VA-HIT (Veterans Affairs HDL Intervention Trial), kot ypnoyomoidvrog
avéAvon tov mAdopatog o€ OVO  doTdcElS, KATEANEE O©TO  cupmépocpo OTL
ovykekpipévor mAnbvopot HDL, xabmdg kot n avaroyio o-/pref- HDL copotdiov,
amoteAoVV Mo akpPeic Oeikteg emavenEAvVIoNS otepaviaiog vOGov amd 4Tl To amdAlvTal
enineda. HDL-yoAnotepoing. Xvykekpiuéva, vrootpilovy 0Tt oNUOVTIKOTEPOL JEIKTES
givar ot mAnBvopoi twv tov al- kor 02-HDL ocopatdiov, éiewyn tov omoiwmv

napatnpeitan otovg acbeveig pe otepaviaio voco (Asztalos et al. 2005).
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8.164 ‘ 8.16+ 2 2
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7.104 * * 7.104 *q
- - prep-1

4.66 4,66

a b C

Ewcova 12a-c. AvaAvon e HDL avOowmivov mAGopatog mov mepLéxet
amoA-I, og UN-amodATAKTIKO THKTWHA OVO dxotAoewv, pe PAotn To
dooTio Kkat to Héyedog Twv cwpaTWiwy. a) delypa and GuoloAoykod
atopo (control). To évOeto oxNua oto eMAvVw HEQOS aTtetkoviCel TNV
nAexktoopoonon oe mKTwHa ayaolne (I dukotaon) 1 omola
duxxwollet v HDL pe Pdon to ¢ogtio oe preB-, a- koL prea-
nAextoopoontucés kvnTkotntes. O aoteplokog (¥) avTimEoowmeveL TNV
0¢éomn e avOowmvn aAPovpivig Tov MAGOUATOS (A-KIVNTKOTNTXR), b)
delypar amo acOevr) pe otedpaviatla vooo (Asztalos et al. 2004; Zannis et
al. 2006) c) oxnuatkr] emekovion twv HDL cwpatdiwv mov megtéxovv
amoA-I. Baowopévn, pe petatoomnés, otovg (Asztalos et al. 2004) .
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OYZIKEX METAAAAEEIX THX ATTIOA-I

Amovocio. v amoA-I otov dvBpomo elvar omdvio kot cuvhiBOS cvvodedETOL o
ekdniwon mpdywng abnpookinpwong, epedvion Eavloudtoong kot PAaPeg otov
Kkepatoed] yrtowovo (corneal clouding) (Matsunaga et al. 1991; Norum et al. 1982;
Schaefer et al. 1985) .

"Eyovv meprypapel mowkideg petadhaels g anoA-1I otov dvBpwmno mov tpokaiohvton
Kuplog and avikataoTdoels apvosémy. I'evikd, ot petaddaéelg g amoA-I ywpilovrat
oe Tpelg katnyopieg. Avtég mov emnpedlovv ta eninedo g HDL otovg gopeic tovg,
aUTEG OV TPOKOAOVV apvrocidmorn (amyloidosis) kot avtég mOL OgvV TPOKAAOVV

petaforég oty HDL (Sorci-Thomas and Thomas 2002).

AmoA-I kol Apvirogidowon

H KAnpovopkn Apviogidmon (0AAMOS YVOOTH KOl ®OF OWKOYEVINS OUVAOELIKN
noAvvevpondBeie, FAP: familial amyloidotic polyneuropathy,) eivor pio avtocopikn
acBéveln mov yapaxtnpiletor amd eEOKLTTAPIL GLGCMOPELOT ASEALTOV  WVIdlOV
OPLAOEWOVS TOoV o@eidetol o amdOeoN UETOAAAYUEVOV TPOTEVOV 1 TUNUATOV
TPOTEIVOV TOV TPOEPYOVTIOL OO TPOTEOAVOT KOl TPOKOAOLV VELPOTAOELD TTOIKIAOV
Babuov, veppondOela kot Kapdopvorddeta.. Ta widlo TPoodeLTIKE GLGCOPEVOVTAL Kot
TPOKOAOVV OLGAEITOVPYiD TV opydveov Kot pmopel va odnynoet kor og Odvato. H
petaAlaypévn popen amoA-lwa, Ppédnke oe acbeveic mov méBavay amd apviocidmon 1
omoio YopaKINPIGTNKE Ao TNV GLCCOPEVOT) TNG apvoTeMKNG Teployns (1-83 apvo&éa
™G 0moA-Iowa) OTO Wid TOL apvrogwdovs. H petddriaén avtmy yopaxtmpiletar omo

avTikatdotoon g apywvivng ot 0éon 26 g amoA-I and 1o apvo&d yAvkivny (Nichols
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et al. 1988). Entd axopa petodrdaelc e amoA-I £xovv avapepOei o1 onoieg oyetilovran
pe apvroeidwon kot younid emimedo HDL. Eivor yopaxtmpiotikd 0Tt OAeC avTég Ot
petaAraéelg evromilovior 610 apvotelkd koppdtt g omoA-I (Sorci-Thomas and
Thomas 2002). MeAéteg oe etepolvymteg yioo ™ HETAAAOEN 0mOA-Ijowa OElyvOLV OTL M
peTaALaypévn TpoTeivn vdkeltal o avENUEVO Katafolopd oto TAdopa. Exet mpotabel
Hetd v mpwtedAvomn G amoA-I, T0 ApIVOTEMKO KOUUATL TNG TPMTEIVIG OTOKTA Lo
acTodn pope1 M omoio mpokaAel TO GYNUATICUO TV apvAoeddv widiov (Rader et al.

1992).

Metairacerg g AmoA-I ennpedlovv v opipavon g HDL

O petadha&erc g amoA-I mov ennpedlovv ta emineda g HDL eivon kvpimg onpetokég
HETAALAEELG TTOL evTomilovTal otV TePLoy TG EAMkag 6 ¢ amoA-I 1§ yOpw and avthv
(Ewova 13). Xtovg popeig avtdv tov petadraéewmv mov cuving sivor etepolvydTeg, o
enineda g HDL peudvovior 610 (ed tov QUGIOAOYIKOV. [n vitro PeEAETEG ALTAOV Kol
AoV petaAldEewv oty mepoyn TG EMkag 6, delyvouv onuavtiky peimomn g
woavotntag g anoA-I va evepyomotel to éviopo LCAT. ZvyKekpiuéves HeTaAAAYHEVES

LOpPEG OV peeTOnKay Kotd TV mapovsa dtoTptPry ivar ot e€ng:

H omoA-I(Leul41Arg)pisa
H petdAloén avt) mpokaiel avtikatdotoon tov vopoeoPov apvocéog Agvkivn (Leu)
ot 0éon 141 g amoA-I and to Betikd popticpuévo apvo&d Apywivn (Arg). H 0éom tov

apwvo&éog avtod to tomobetel 610 TEAOG TNG EMKog 5, pe Pdaom v doun mov €xel
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amoA-I petaAraéers oyeTICONEVES pe apvrotiomon Kol yopunid erinedo HDL

A
~ ™

A6O-T 1), INS Val, Thr
Leut0Arg

- Leu?Pro
Trp50Arg
A(TOT2) ALys107 Argl73Pro
Gly26Arg
9 13 150 63 67 s':r 98 100 120 122 142 144 164 I166 184 186 ng 219 228 242
NH; : Al + H s 6 i 7 4 so ! L 1w lcooH
ALys107 Argl73Cys
) LeuldlArg ~~——
Prold3Arg A(165-175) AGIu235
LWI-HI_“E/ Prol65Arg FS 203-229, A(230-243),
A(146-160) Y
Argl51Cys FS 162-207, A(208-243)
Vall Fbiillf/ \:\t‘glﬁ'lllat-u
Ala15sGly | LeulS9Arg

amoA-I petarrhaserg oyeTilOpeveg pe petmpuév) gvepyomoinon
LCAT /o1 yopnié eniredo HDL

Ewcova 13. ZxnUatiky] amekovion TV GUOKA ATAVIWHEVWV HETAAAREEWV OTNV MEWTELVIKT)
aAAnAovxia g amoA-I mov mEokaAovv maboAoywkovs darvotvnove. Ta okxopéva kovtia
QAVTITTIEOOWTEVOLV TIG A-€ALKEG TOL HOQEILOL OTIWS avTég TEOPAEmovVTAL anmo v aAAnAovxia g
amoA-I. (Baowopévo, pe petartpomés, otovg (Sorci-Thomas and Thomas 2002; Zannis et al. 2006).
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npotabel amd v aAAniovyio ¢ anoA-I (Borhani et al. 1997; Borhani et al. 1999), 1
ommv aAlniovyio cvvdeong (Iniewd) peta&d tov elikov C kot D, cdppova pe v
KPUOTOAAIKY dopn Omwg ot ovalvdnke amd tovg Ajees et al. (Ajees et al. 20006)
(Ewkodva 14).

AocBeveic mov eivar cvvBetor etepoluymTeg Yo Eva eAdeippatikd (null) aAAnAopopeo
™G omoA-I evdd 10 dAA0 aAANAOHOpPo @épel Tto yovidwo g amoA-I(Leuld1Arg)pisa
(avagépovtar kot o¢ nuilvymteg) mapovotdlovv Elheryn HDL yoAnotepoéing ko
dpapatikn peimon oty cuyKévipmon g amoA-I 6tov opd tov aipatoc. Xto dropa ovtd
1o eminedo. LDL  yoAinotepoing epoeaviCovtor avénuéva (Miccoli et al. 1996).
Etepeoluydteg povo yia 1o aAAniopopeo ¢ amoA-I(Leuld1Arg)pisa epeaviCovv
enineda HDL yoAnotepding kot anoA-I oto 50% tov pucioroyikov (Miccoli et al. 1996;
Pisciotta et al. 2003). Tpeig chvOetor etepoluydteg yio v omoA-I(Leul41Arg)pisa Kot
évag etepoluydtg eppdviCay oTtévoon TV otepaviaiov ayyeiov. Onog kot oe acbeveig
pe acBéveia Tangier wor éAdewyn LCAT, ov obOvBetor ertepoluydteg g omoA-
[(Leul41Arg)pisa eppovifovv peyadvtepn ovykévipwon g npoamoA-I 6to TAAcHa o€
oxéon uHe v Opwn omoA-I yeyovdg mov epunvevetal ¢ OgikTng vynAov pvoduov
katafolcopod g anoA-I(Leul41Arg)pisa mov cvopupdirel oty éAdenyn HDL (Miccoli et
al. 1996).

Endupevec pekéteg €0e1&av 01t M wavotnta tov mAdopatoc ond 4 ovvOetovg
etepoluymnteg ™ amoA-I(Leul41Arg)pisa Vo emdyel €6tEPOTOINGCT NG YOANOTEPOANG
1660 oe efwyevég vmootpopo (rtHDL) 6co kot oe evdoyevég (Mmompwteiveg Tov
TAdopatog) epedvile onuavtikn peimon (Miccoli et al. 1997). H avdivon oe dvo
o Thoelg Tov TAAGHOTOG amd cvvleTovg etepoluydteg £0e1&e TV Tapovasia pre-HDL
KOl YOUNAEG GUYKEVIPMOOEIS WKPAOV COUATIOOV O-NAEKTPOPOPNTIKNG KIWNTIKOTNTOG
(avtiotoryovv ota a4-HDL copatidw). Avédivon tov pref- copotdiov and 1o TAdcuo
etepoluyOTOV £0€1EE OTL T0L GOUATIOW AVTE TEPLEYOLV TV aypiov TOTOL omoA-I Kot TV
HETOAAOYUEVT] LOPOPT] GE TOPOUOIEG CLYKEVIPMOELS, EVD 1 UETOAAOYUEVT] HLOPON Aeimel
and peydiov peyébovg copotioww o-kvnTikomrog (mov avtiotoyovv oto al-HDL

copotidln). ‘Eywav mepdpoto Kotd to omoio €n®ACT TAACUOTOS 0nd (PLGLOAOYIK
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apoA-I(Leul41Arg),, .

A. B.
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HELWHEVT] IKAVOTNTA E0TEQOTOINOTG KAl
££000vV Xx0AnoTeQOAT G (Miccoli et al., 1997)

Ewcova 14. Zxnuatwkn) anewcovion g petaAdaéng amoA-I(Leul41Arg)ria kot
TLEQLYQAPT) NG KALWVIKNG ekOVAS TwV o evav-pogéwv e petdAdaéne. A. H
apvolkn) avtkatdotaor, B. H 6éon g petdAAa&ng otn dour) tng amoA-I
OTwS MEOPAETeTAL aTtd TNV (a) KQuoTaAdoyadia aktivwv X (Ajees et al. 2006)
kat (b) amo v devtegotaryr) g doun (Borhani et al. 1997; Borhani et al. 1999).

53



dropa eite pe PBS (delypa apvnrikov eléyyov) eite pe mAAopo EAAEWUOTIKO Yo TNV
omoA-I (amoA-I"") pévnke vo petdver o prep- kot va ovéavet ta o-HDL copotidio. To
0o melpopa pe mAdopo omd acBeveic pe Tangier disease €deiée O0tL t0 PBS dev
netaPdidet o copatidi oAld endaocn pe amoA-I" mhdopa petatpénel ta prep- (mov
eépovv aypiov Tomov amoA-I) copatidie oe a-HDL. To 1610 meipapa pe midopo omd
ovvBetoug etepoluymteg Yoo TV amoA-I(Leul41Arg)pisa €d€1&e 611 Tar prep-copatiow
dev petatpémovtal o€ a-cwpotidla. Ot suyypaeeic cuumepaivouy and To ToPATdved OTL 1
petaAlaypévn  poper] omoA-I(Leul41Arg)pisa, €ved pmopel ot oymuotiler prep-
copotida, epumodilet To oynuatiopnd opuwv a-HDL copatiov (Miccoli et al. 1997).

O Miccoli kot ot cuvepydteg Tov, e&étacay, emiong, TV KAVOTNTO TAACUATOG OTd
ovvBetovg etepolvydteg va endyel TV €000 YoAnotepOANG amd voPAdcTeS, TNV omoia
voAdyloay oe 58% avuTAg mOL EMAYEL WAAGUO OO LGLOAOYIKA dTopa, Kot £Tol
vroompiEav 6Tt 1 petaAraypévn popen omoA-I(LeuldlArg)pisa emnpedlel v €000
xoAnotepoAns (Miccoli et al. 1997).

Eivor @avepd o1t givor avoykaio m pedétn tov aAAnAemidpdcewv TG omoA-
I(Leul41Arg)pisa pe tov ABCA1 kon tnv LCAT in vitro kou in vivo 6g c0otnpo eredBepo
and aypiov tomov amoA-I (m.y. movtikia eAAelupoTIKG Yo TNV amoA-I Tov movTikoy mov
va givor opdluyo og mpog v amoA-I(Leuld4lArg)pisa T00 avBpdmov) ®oTE VA
eCaxppwbel og mOLO GTASIO KO PE TOWO TPOTO QLT 1 UETAAAAYLEVN LopOY| emnpedlet

v Proyéveon g HDL, kdtt mov givan avtikeipevo g mapovsag dtatpipc.
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H amoA-I(Argl151Cys)paris

H petddraén avtn mpokadel avtikatdotaomn Tov BeTikd opTicHEVOL aptvoséog Apywvivn
(Arg) omv 0éon 151 ¢ amoA-I and 1o pikpod peyéBovg apvoéy Kvuoteivn (Cys) 1o
omoio Ady®w 1ng opdadag vopodbsiov (-SH) mov mepiéyel pmopel va odnynoet otnv
onpovpyio. SIGOLAPIIKOV OeGHOL HeTOEL 2 popiov amoA-I. H 6éom tov apuvo&éog
avtov 1o tomobetel omv €hka 6, pe Pdaon v doun mov €xel mpotodel omd TNV
aAdnAovyia g amoA-I (Borhani et al. 1997; Borhani et al. 1999), 1 otv éAika D,
COLPMOVO LLE TNV KPLOTUAAIKY| dopn 6Twg vt avaAvdnie amd tovg Ajees et al. (Ajees et
al. 2006) (Ewéva 15).

Etepoluymteg yia v petdAroén amoA-I(Argl51Cys)paris epeavicoy 50% peiopévn
HDL yoAnotepoin kot 65% pewwpévn amoA-I oto mAdopo tovg, oe oyéon e
@uolo0A0YIKd dtopa. H dpactikdnto tov TAAGHOTOG TV QOpPEMV NG UETAAAOENG VO
emdyovv eoteponoinon yoinotepding (dpactikdmta LCAT) og avacvvdovacuévng HDL
(rHDL) Bpébnke petwpévn oto 16% twv gucstoroyikav tipnomv (Bruckert et al. 1997). Ze
6Aovg Tovg etepolvydteg M ovykévipwon g HDL2 kot HDL3 ftov pewwpévn kot 1o
peyoAvtepo pépog g HLD-yoAnotepdANg Mtav 6€ COUOTION TOV AVTIGTOLXOVV GTNV
HDL3. EminpocOétwc, tao HDL copatidw elyov meplocotepa @oGOOMTIOWN ovaAloykd
pue Vv yoAnotepoAn mov mepieiyav. Ot @opeic ™G HeTOAAAYHEVNG HOPENG OTOA-
I(Arg151Cys)paris 0ev mapovciacav copntodpoto oteeovieiog voocov (Bruckert et al.
1997).

[Tepdpota in vitro pe v mpoteivn omoA-I(ArglS1Cys)pais £de1&av 0Tt oynuatilet

dwepn) oe mocootd 40%, eved @oivetor va doeivtomotel pkvAiioc Mmdiov DMPC.
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Ewcova 15. Zxynuatikr] anetkovion g HeTAAAaENG amoA-I(Argl51Cys)paris
Kat  megryeadr) g KAWIKNG  emovag twv  aofevav-pogéwv g
pnetadAAaéne. A. H apwvolikn) avtikataotaon, B. H 6éon g petaAAaéng
ot doun ¢ amoA-I onwe mEoPAénetal and v (a) kovotaAdoyadia
axtivwv X (Ajees et al. 2006) xat (b) amo v devtegotayr) g dour

(Borhani et al. 1997; Borhani et al. 1999).
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(dimyristoylphosphatidylcholine) ctov id10 Babud pe v aypiov tomov anoA-I (Daum et
al. 1999a). X¢ nepapata oynuoticpod rHDL, n anoA-I(Argl51Cys)paris OYNUATIOE TPELS
TANBvouovg copaTdiov pe péon ddpetpo 9,3 nm, 10.6 nm kor 12.1 nm, eved 1 aypiov
TOmMOV popen oynudtice povo ta 9,3 nm dwopétpov copatidw (Daum et al. 1999a). H
KOvOTNTAL NG UETOAAOYUEVNG TPOTEIVNG v evepyomomoel v dpdorn tov evidpov
LCAT petpnfnke ko Bpédnke petopévn katd 60%, Adym avénuévng, kotd 50%, Km.

H £€£000¢ yoAnotepOANG OV €MAYEL | UETAAAAYUEVT] TTPOTEIVI OO HOKPOPAYL TOV
TOVTIKOV HETA amd 18 dpeg endaong Ppédnke mapdpota pe avt g aypiov THTOL OMOA-
I (Daum et al. 1999a), evd dev Ppédnkav dapopég oty ££000 YoAnoTEPOANG and J774
LOKPOQAYo KOTTOPO gvePyomouéve pe to avdioyo cAMP mov endyet tov ABCAL 1
arovcio Tov avaidyov cAMP (Bielicki and Oda 2002). To cAMP erdyet v éxepoon
tov ABCAL.

Eivar pavepd 6tt elvan avaykoio 1 LeAétn aLTAG TNG LETOAAAYUEVNG LOPONG in Vivo,
oe ovotnua erevBepo amd aypiov TOmov amoA-I dote va eEakppwbel o€ TOO GTAdI0 KO
pe mowd TpoOmo 1M petdAroEn avth emnpedlel T 1010TTEG TG OMOA-I KaBDG Ko TV

Broyéveon ¢ HDL, ka1t mov amotelel avtikeipevo g mopovcag StaTpiPng.
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H amoA-I(Leul59Arg)rin

H petddiaén avt mpokaiel avtikatdotaon tov vopdépoPov apvocéog Agvkivn (Leu),
omv Béon 151 g anoA-I, and 10 Betikd popTicuévo apvo&h Apywivn (Arg). H 6éon
TOV apvo&Eog avTov 1o TomoBeTel otV EMika 6, pe Bdon v doun mov £xel Tpotabel amd
™V oAAnAovyia g amoA-I (Borhani et al. 1997; Borhani et al. 1999), 1 otv élika D,
COLPMOVO, LE TNV KPLOTAAAIKY] dopn) OTwg avtn avaivdnke amd tovg Ajees et al. (Ajees et
al. 2006) (Ewéva 16).

O Miettinen kol Ol GUVEPYATEG TOV, HEAETNOOV €vvéo UEAN oG owkoyévewng 18
atopwv, ta omoio Ntav erepoluymteg yioo v petdAhaln amoA-I(Leul S9Arg)pN kot
Bprxoav 61t T dtopa ovtd eppavilov petmpéva, katd 80%, eninedoa HDL-yoAnotepding
Kot petopéva kot 75% enineda amoA-I e oyxéon pe ta VITOLOITO LEAN TNG OWKOYEVELNG
7oV ypnoorodnoay g detypota eréyyov (control) (Miettinen et al. 1997a). H woyvpn
emidpacm mov @aivetal va £l 0LTN N HETOAAAYLEVT HopPn TS 0moA-I 6T0 avOTLTTO
TOV £T1EPOLLYOTAOV LTOOGEIKVOEL OTL TPOKELTOL Y10, LETAAAAEY LE EMKPOTH] QOVOTUTTO GTO
petafolopd e HDL otovg @opeic tg. Avdivorm tov Mmonpoteivev pe Bdon v
TUKVOTNTO ETUTAEVOTG TOVG LEG® VILEPPLYOKEVTPNONG TOL TAdoUatog £dg1Ee 6Tt p HDL
YOAMOTEPOAN ©TO TAAGHO ToV €TeEpolLYOTOV KATOVEUETOL KUPIOG OTNV TEPLOYN
nokvotmrtog s HDL3. Ta mopandve emPefoiddnkay Kot amd aviivotn Tov TAACUATOS
0€ UN omodTOKTIKO TKTOHO ToAvakpviapiong (native PAGE) mov €dei&e 6t1 1 anoA-
I(Leul59Arg)rn aviyvedtetoan oe copatiow peyéBovg petaloy 7,8 pe 8,9 nm 1o omoio
avtiotoryel oto péyebog towov HDL3 copatidiov (Miettinen et al. 1997b). Ta eninedo tov

€0TépmV  YOANoTEPOANG TOL TAdcpatog kot g HDL 7Mroav  yopnAdtepa oTovg
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Ewova 16. xnuatukn amnewovion e petdAdagne amoA-I(Leul59Arg)rn
KAt TteQLyoadn e KAWIKIG eovag Twv aofevwv-pooéwv e HeTdAAaéng.
A. H apwvo&ikr) avtkatdotaot, B. H 0éon g petdAdaéng ot doun g
amoA-I 0ntwg mEoPAEmeTaL and Vv (a) kouotaAdoyadia aktivwv X (Ajees et
al. 2006) xat (b) amd Tnv devtegotaryr) TG dour] (Borhani et al. 1997; Borhani et

al. 1999)
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etepoluydTeg o€ oyéon pe ta detypota eréyyov (Miettinen et al. 1997a; Miettinen et al.
1997b), yeyovdg mov vrodeikviel Peiwon tov puBpov €6TEPOTOINGNG TG XOANGTEPOANG.
In vitro mepdpata £6ei&ov petopévn kavotnto, €6TEPOTOINCNG YOANGTEPOANG OO TO
mAdope tov etepoluyotdv eved mepdpato pe rHDL mov mepiéyer v omoA-
I(Leul59Arg)rmn €de1&av 60% peiwon g KOvVOTNTOS TG HETOAAAYIEVNC TPOTEIVIG VO
evepyomomoet 1o évivpo LCAT (Miettinen et al. 1997b). H amocaenvion ¢ enidpaong
¢ amoA-I(Leul59Arg)rn oty evepyonoinon ¢ LCAT oamoutel ovykpitikd in vitro
nepdpata pe tHDL oand @uooroyikny omoA-I kot ond omoA-I(Leul59Arg)en g
ocvumapdywvteg (cofactors) tng LCAT.

H wovomta m¢ petadlhaypévng npoteivng amoA-I(Leul 59Arg)pn va emdyet v
€€000 yoAnoTEPOANG amd voPAAcTEG aVOPDOTOV SOKIUACTNKE A TOVG 1010V EPELVNTES
pe ™ xpnion HDL oand midopa amopovopévo and etepolvydtes acbevels Kabdg Kot pe
rHDL nov mepieiye mpoteivn amoA-I(Leul 59Arg)rn. Kot otig 600 dokipacieg 1 é£000g
YOANGTEPOANG NTOV TAPOLOLOL LUE QVTH TTOV TTApOTNPNONKE GE avarloya TTEpdpata e TNV
aypiov tomov amoA-I (Miettinen et al. 1997b). @aiveror dnAadn OTL N HeETOAAQYUEVN
avt popen oev emnpedalel v €£000 YOANGCTEPOANG amd ta kOTTopa. Eivar dpmg
avaykaio 1 TEPOTEP® PEAETY] QLTS TNG LETAAAAYUEVNG LOPPTS TG amoA-]I 6e cuoTnUO
erebBepo amd aypiov tomov amoA-I, dedopévov OTL M MOPOLGIN AAA®Y TPOTEIVAOV
evogyetan vo, emnpedlovy v ££000 YOANGTEPOANG OO T KUTTUPAL.

Melém tov katafoiicpov g anoA-I(Leul 59Arg)rn otovg etepolvydteg £0e1&av
ot Nrav avénuévog, oe oxéon pe Tov Katafolopnd e anoA-I ota dropa-gAéyyov. To
veyovog avtd pmopel va e€nyel v onuavtikny peiwon ota emineda g HDL

YOANOTEPOANG Kot NG amoA-I otovg @opeic g petdriaéng (Miettinen et al. 1997a;
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Miettinen et al. 1997b). Avénomn tov katafolcpod g amoA-I éyxer mapatnpnbei oe
APKETEG KANPOVOLIKEG aoBEVELEC OTMG GE POPEIG TOV UETAALAEEDV OTOA-I)ilano (ROma et
al. 1993)kat amoA-Iowa (Rader et al. 1992), oe acBeveig Tangier (Schaefer et al. 1978)
Kot o€ Kotaotdoelg EAletyng tov eviopov LCAT (Gylling and Miettinen 1992).

Ot opopeic g petdAroéng ywoo v amoA-I(Leul 59Arg)pn mov perétnooav ot
Miettinen et al. dev mapovciocay KAWVIKA onuddle ote@oviaiog vOoou mapd to TOAD
younAd eminedo HDL-yoAnotepodAing mov eiyav. 'Eva pévo pélog tng owoyévelag giye
vrootel eyyeipnon bypass oe nikia 60 etdv Kot dev elye AAAOVG TaPAyoVTEG KIvOHVOL
exktoc ¢ youning HDL Adyew ¢ petdAraéneg. O kivouvog Opmg ekdnimong g
acBévelog dev pmopel va extiunfel Adym tov pkpov peyéboug tov delypatog (9 dropa)
KOl TOV VEOPOV TNG NAkiag Tévte ek TV atdpmv avtov (Miettinen et al. 1997b).

Ye petayevéotepes pelétec oe C57BL/GL kon omoA-I"" emipeg ypnoomomifnke
petamopd tov yovidiov ¢ amoA-I(Leul S9Arg)pn Héo® adeVOi®V. LT0 TEWPANOTA QLT
avapépnke o oynuaticpds povo pkpov copatdiov HDL, peyéBoug 8-9 nm. Xe emipveg
nov e&éppalav 10060 TV aypiov TOmoL amoA-I 660 kol ™V petoAloypuévn mpwTEivn
amoA-I(Leul 59Arg)rn, M tehevtoio evtomiomnke kvpiowg oe pref-HDL ocopatiow
(McManus et al. 2001). H éAAewyn peydiov peyébovg copatdiov HDL ota mapoamdve
nepdpata akolovbel 10 TPOTLTO TV  £TEPOLLYOTOV-0cHEVOY TOVL avaeEPONKaY
napondve (Miettinen et al. 1997b). Avdivon oe pio didotaon ce TiKTOUA ayopolng,
¢0e1ge 0t M amoA-I(Leul 59Arg)r evroniletan xupimg ota prefl1-HDL copatid.

Ot ovyypoeels avépepav TNV TOPOLGIN TPOIOVIMV OTOIKOGOUNGNG TG TPWTEIVIG
amoA-I(Leul 59Arg)rn 610 TAdopa 10060 Twv C57BL/6 660 kot tev amoA-I"" movTikdv.

[Mopovcidotnkay, emiong, dedopuéva Tov Oeiyvouv Helmon TV EMTESWV EKKPIONG TNG
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npoteivng omoA-I(Leul 59Arg)rn omd nratokdTTOPO TOVIIKOV £NELTa OO PUETAPOPE TOV
yoviowov pécw adevoiov (McManus et al. 2001). Ta mopandve e&nyodv, couemva pe
TOVG GLYYPOPELS, TNV pElOUEVT cLYKEVTIp®ON NG Tpwteivng anoA-I(Leul S9Arg)rN ot0
TAAC O TOV TOVTIK®V KoL TOV ETEPOLLYOTOV 0cHEVAHV.

H wavémra g anoA- I[(Leul 59Arg)rn va evepyomotet v LCAT ektyundnke péow
nepapdtov pe tHDL mov mepieiye kabapn mpoteivn kot Bpédnke peiopévn t6co Aoywm
avénong g eawvopevikng Km 6co kot Adyo peiowong g @ovopevikng Vmax g
avtidpaong eotepomoinong g yoAnotepoins (McManus et al. 2001).

Téhog, oe mepdpata pe kabopr eredlBepn-Mmdiov tpmteivn anoA-I(Leul S9Arg)pn
aAAG kot pe tTHDL mov mepiéyet v petodhaypévn mpoteivny dev Ppédnkav dtapopég
oTNV IKOVOTNTO TNG TPOTEIVING va endyel £€000 yoAnotepOAng amd J774 poakpoedyo.
KOTTOpa mov elyav evepyomombei 1 un and cAMP, oe oyxéon pe mv WT amoA-I
(McManus et al. 2001). Avtd VTOJdEIKVVEL OTL QLT 1 HETOAAAYLEVT] LOPON TNG omoA-I
dev emnpedlel v aAlnienidpacn ¢ mpwteivng pe tov petagopéa ABCAIL mov
anoterel 10 TpdTO Prina oV Mmdimon g amoA-I kot To oynuatiopd g HDL.

Yroyeio yio Tovg punyaviopovg pe tovg onoiovg 1 amoA-I(Leul 59Arg)rn copfaiiet
ota younAd eninedo HDL kot tpomol anokatdotacns TV euoloAoyikav emnédmv HDL

o€ TEPOUATOLMA OTOTEAOVV TO, EDPNLLOTA TG TOPOVGAS SATPIPNC.
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H anoA-I(Leul78Pro)

H petdAloén avt) mpokaiel avtikatdotoon tov vopoeoPov apvocéog Agvkivn (Leu)
amd 1o pkpov peyébovg aptvold Ipoiivn (Pro), oty 0éon 178 g anoA-I. H 8éon tov
apvo&€og avtoL to Tomobetel oty Ehka 7, pe faon v doun mov £yl tpotabel amd TV
aAdnAovyia g amoA-I (Borhani et al. 1997; Borhani et al. 1999), kot otnv élka D,
COLPMOVO, LLE TNV KPLOTOAAIKY] dopn 6Twg vt avaAvdnke amd tovg Ajees et al. (Ajees et
al. 2006) (Ewéva. 17)

Ot Hovingh et al. mepiéypayav po kavovpto petdAroén g omoA-I (Hovingh et al.
2004), v omoA-I(Leul78Pro), m omoia oyetiCetan pne ovénuévo  kivouvo
afnpookinpwong onw¢ extiundnke amd to avénuévo mdayog intimal-medial g
kapotidag (IMT: intimal-medial thickness) kot tv elattopévn dlootoAn AdY® pong
(FMD: flow-mediated dilation). Apyikd Bprjkav €€ dtopa, OAa amd TV 1010 YEOYPUPIKY
nepoyn s OAhavdiag, pe pio onuelokn HETAAAAEN TOL 001 YOVGE GTNV OVTIKATAGTOCN
™m¢ Aevkivng omd Vv mpoiivn oty Béom 178 g amoA-I. Tehikd ovayvopicav 6
owoyéveleg pe 54 erepoluymteg yio v petdAloén ko 147 péhn og dropo eAéyyov.
Avdivon o1o cOVOA0 aWT®OV TV 0TOU®V £0€1Ee OTL M petdAraén avt| oyetileton pe
péomn peiwon xotd 52% ota enineda g amoA-I kot Katd 62% oto eninedo g HDL (17
avti 47 mg/dl, avtictoiymg). H péon FMD Bpébnke onpavtikd peiopévn oe gopeic g
petdAraéng ywoo v amoA-I(Leul 78Pro), evd n kapotdwn IMT frav avénuévn oe
napopoo  Pabud pe mmv  avénon mov  mapovoidlovv  acBeveic pe  owoyevn
vrepyoinoteporaipio kot vynid eminedo LDL-yoAnotepding. Dopeic g petdAraéng
v v onoA-I(Leul78Pro) mapovsiolav 24 @opég avénpévo Kivouvo yio otepaviaia

voco (Hovingh et al. 2004).
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amnoA-I(Leul78Pro)
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KAwvikn etkova twv Gpogéwv

» Meiwon tng anoA-I oe etegolvywteg
Katd 50%, éAAenng TN amoA-
I(Leul78Pro) amo T0 mTAAONA TOVG.

> Meiwon tne HDL-xoAnotegoAng
Kata 62%

» AvoAeitovgyia tov evdoOnAiov

> 24 poég avEnuévo kivouvvo
otedpaviaiag vooov

Ewkova 17. Zxnuatikn aneuwovion e petdAAaing anoA-I(Leul78Pro) kat
TteQLyoadn] e KAWVIKIG ekdOvag Twv ao0evav-poéwv e HetdAAaéng. A.
H apwoluy avikataotaon, B. H 0éon g petdAAaéng o doun g
amoA-I 0Twe mEoPAEmetar ad Tnv(a) kovotaAdoyadia axtivwv X (Ajees et
al. 2006) ko (b) amd v devtegotayr) TN doun} (Borhani et al. 1997; Borhani

et al. 1999).
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Eivar @avepd o1t givor avoykaio m pedétn TV aAANAETIOPAcE®V TG OmOA-
I(Leul78Pro) in vivo ce cvotua gredbepo and aypiov tomov amoA-I [m.y. movtikia
eMeppatikd yioo v omoA-I tov movtikov mov va givar opdlvya ™G TPOg TV OMOA-
I(Leul78Pro) tov avBpdmov] dote va eEaxpifmbel oe mod oTdd0 Kot pe mowd TPOTO
avt| M peToAAaypévn popery emmpedlet v Proyéveon g HDL, xdtt mov eivan

OVTIKEIIEVO TNG TTopoVoaG StoTpiPms.

H amoA-I(Argl60Leu)oso

H petddraén avtn mpokadel avtikatdotaom tov BeTikd opTicréVoL aptvoséog Apywivn
(Arg) amd to vopoOYofo apvold Agvkivn (Leu), oty Béon 160 g amoA-I. H 6éon tov
apvo&€og anToL to Tomobetel oty €hka 6, e faon v doun mov £yl Tpotabel amd TNV
aAnAovyia ¢ amoA-I (Borhani et al. 1997; Borhani et al. 1999) /| omv éhka D,
CULPMOVO LLE TNV KPLOTUAAIKY| ol OTwg vt avaAvdnke amd tovg Ajees et al. (Ajees et
al. 2006) (Ewkova. 18).

To 1997, o Leren kot ot Guvepydteg TOL HEAETNGOV TEGGEPA UEAT LLLOG OKOYEVELNG
OKT® 0TOp®V To. omoia Ppeébnkav va elvar etepolvydteg Yoo v pETAAAAEN Yoo TV
amoA-I(Argl60Leu)os,. Ot popeic g petdrraing spedaviCov 67% petwpéva enimedo
HDL-yoAnotepding, 56% peimpéva enimeda anoA-I kot 70% peropéva enineda anoA-II,
o€ oyéomn e ta vorowma HEAN g owoyévelag (control) (Leren et al. 1997). H wavotrta
T0V TAAGHOTOG Vo eotepomtotel yoAnotepdin Ntav 30% petwpévn 6tovg etepoluymTeg

(Leren et al. 1997) yeyovog mov delyvet petwpévn evepyotnto e LCAT. Avdivon tov
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anoA-1(Argl60Leu)
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> EAAenymn woipng HDL kat xapunAd emineda
HDL-x0AnoTteOANG, 0¢€ eTeQOLVYWTES

»EAAATWOT) TNG LKAVOTNTAG EVEQYOTOLNONG
tn¢ LCAT, pukon enidoaon otnv enaywyr
€£000V x0ANOTEQOANG (Daum et al. 1999)

»>AQapaTikn HElwOT) TIG EVEQYOTOIN OGS TNG
LCAT, kapia douikn diadpooa and tnv
aygiov Tumov anoA-I ot in vitro peAéteg (Cho
et al. 2001)

Ewcova 18. xnuatikt] ametkovion mg HETAAAaENG amoA-I(Argl60Leu)oso
KAl TeQryoadn TG KAWIKNG  emovag twv  acBevwv-gpogiwv

et al. 1997; Borhani et al. 1999).
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TAACUATOG € MAEKTPOPOPN O 000 OlooTdoemV €3e1EE EAAELYT TOV O-KIVNTIKOTNTOG
copotdiov peydiov peyébovg (Leren et al. 1997), mov avtiotoryobv ota copatiow ol
kot a2 g HDL

Ot Daum et al. peAémoav 11 WWOTTEg TG omoA-I(Argl60Leu)os,, in vitro. Xe
ovykplon pe Vv aypiov tomov amoA-I, 1 eievbepn-Amdiov amoA-I(Argl60Leu)osio
Ntav €£lo00V OMOTEAEGUOTIKY] OTO Vo, €mAyel €£000 YOANGTEPOANG OO HAKPOPAyQ
KOTTOPO TOV TOVTIKOV (murine peritoneal macrophages) (Daum et al. 1999b).

Ye mepdpota-0okipég dnAvtonoinong pmikvAMov [dimyristoylphosphatidylcholine
(DMPC)-solubilization assays], to. omoiot HETPAVE TNV KOVOTNTO OAANAETIOPOONG KOt
déopevong TV TPOTEIVOV pe Amidwa, n mpoteivny omoA-I(Argl60Leu)os,, EUQAVIGE
LEWOUEVT OPACTIKOTNTA, 0 GYéom He TV aypiov tomov amoA-I (Daum et al. 1999b).
AANOL gpeLVNTEG OUMOG TOPOVCIOGAV OEOOUEVE TTOV OEV OELYVOLV JPOpPES HeTAED TV
dvo popemv (Cho et al. 2001). EmmpocHBétmg, m Ouwthn petodroypévn Hopon
Argl53GIn/Arg160Gln tng amoA-I peletnOnke amd GAAovg epevvntég kot dev Ppédnke
emidpaocn TV PETOAAAEE®V otV WKAVOTNTO SWAVTOTOINGCNG WUIKVAM®V omd TV
petaAlaypévn mpoteivn (Roosbeek et al. 2001).

H wavomta copatidiov tHDL pe v petaAloypévn TpoTeivn vo EVEPYOTOLOVV TO
évlopo LCAT Bpébnke petopévn katd 29%, oe ovykpion pe avty g aypiov tomov
amoA-I (Daum et al. 1999b). AALot epevvnTéG OVAPEPOLY OTL 1] TKOVOTNTO EVEPYOTOINGONG
¢ LCAT and v anoA-I(Argl60Leu)os, tav petopévn oto 0.6% Adyw adénong katd
11 popég g pavopevikng Km ko peimong katd 13 popég g pawvopevikng Vmax.

Avaivon Tov eUOIKOYNIK®V W0tV T omoA-I(Argl60Leu)os, HECH KLKALKOD

dyypoiopot  (circular dichroism) ot @oacpatopetpioag @Bopiopov  (fluorescence
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spectrometry) 0gv oviyvevoe ALY GTNV TEPLEKTIKOTNTO TOL Hopiov o€ a-élkeg (Cho et

al. 2001), yeyovog mov vodetkvoet 0T 1 LeTdAla&n ot dev emnpedlel TNV devTEPOTAYN

dopn g TPOTEIVNIC.

H teyvnt petarhoypévn popen amroA-I(Argl49Ala)

Me oxomd vo peretnBel in vivo kot og Aemtopépeto M meployn 143-164 tng amoA-I,
KOTOOKEVAOGTNKE Kol HEAETNONKE 1 petdAhaln mov mapdyet v texvnt (bioengineered)
petaAloaypévn popen amoA-I(Argl49Ala). TIpoxeitar yoo avTikKATAoTOON TOV OETIKA
QOPTICUEVOL apvoEEMG apywvivn (Arg) omn Béon 149 and to pkpovd peyéBovg aptvolh
alavivn (Ala). H 6éon tov apvo&éog avtov 10 tomobetel oty apyn g Elkag 6, pe
Baon v doun mov €xel mpotabel amd v aAAniovyia g anoA-I (Borhani et al. 1997;
Borhani et al. 1999), 1} g élkag D, cOppova pe v KpLUGTOAAKY doun OTMG oV
avaAvOnke amd toug Ajees et al. (Ewkova 19) (Ajees et al. 2006).

O Roosbeek kot ot cuvepydteg Tov, HEAETNGAV GUYKEKPILEVO TOAKA aptvocéa otV
aAnAovyio g omoA-I mov @aivovtar vo givor cvvimpnpévo petald tov dpopmv
ewav. Bprkav 0t | mepoyn tov apvoléwv 143-164 g amoA-I, mepiéyet tpia Waitepa
ocovtnpnuéva  apvoééa  apywivng, ta Argld9, Argls53, ko Argl60, to omoia
oynuatiCouv 10 HOVO ONUOVTIKO BETIKO MAEKTPOOTOTIKO SLVAMIKO GTO HOPLO NG
npoTEiVNG. MetaAldEelg ota apvo&éa avtd dev dAla&ov v dopn Tov popiov, dAAd
pelmoav dpacTiKA TNV WKOvOTNTO TNG KETAAAAYUEVNG TPMOTEIVIG v evepyomolel TO
evibpov LCAT, in vitro (Roosbeek et al. 2001). H onuavtikn peimon oty gvepydmra

TOV  UETOAAAYUATOV OVTOV TPOEPYETAL Omd Helwon TG HEYIOTNG  (QOLVOUEVIKNG
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Texvnty HETAAAAEN atTroA-l(Arg149Ala)
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Ewova 19. Zxnuatikny amewovion g texvns (bioengineered)
metdAAa&nc anmoA-I(Argl49Ala). A. H apwvolikr) avtikatdotaon, B. H 0éon
MG petdAAagng ot dour) e anoA-I omws mEoPAémetal and v (a)
kovotaAdoyadila axtivwv X (Ajees et al. 2006) kat (b) amo v devtepotayn
g dour) (Borhani et al. 1997; Borhani et al. 1999).
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ToOTNTOG TG avtidpaons (Vmax,y,) ¢ anoA-I pe v LCAT, eved n @owvopevikn
otafepd cvvapetag (Km,y,) mapéueve 101a pe avtr| tov aypiov Tomov amoA-I.

Ot Jonas et al. mpotewvav 01t 1 LCAT cuvvdéeton pe v endve €mOAVELD TOVL
dokoewovg copatdiov g HDL kot 6t 1 aAAnAemidopacn ovt) mepriapfavet
VOPOPOPeg aAnAemdpdoelg pe Mmido KoV TOMKEG OAANAETIOPACELS TG TPOTEIVIG
LCAT pe v amoA-I (Jonas 1998). Zvykekpyéveg aainienidopaocels petacy g LCAT
Kot ¢ oamoA-I umopet va mpoxodovv dopkés arrayég otnv LCAT, ot omoieg sivan
avaykaieg yio v TANp” evepyomoinomn g opaong tg. Tétolov idovg aAAnAemidpdoelg
umopet va elvar niektpootatikég dedopévou 6tt ko 1 dpdon g LCAT ennpedleton amd
avédvopeves ouykevipwoels diatog (Jonas et al. 1986). Xe avty v mepintwon,
npoteivetal 6tL, Ta apvocéa apywvivng otig 0éoeig 149, 153 ko 160 g amoA-I umopet
va oynupatifouv deopods dhatog pe apvntikd @opticpéva apwvo&éa g LCAT, 7
VOPOYOVIKOVG OEGLOVG Le AAAa ToAkd kotdAiouma tov evivpov (Roosbeek et al. 2001).
Ta apwoééa Argld9, Argls53, ko Argl60 tg oamoA-I PBpiockovior oto 6plo g
VIPOPOPNG/VOPOPIANG empavelag TG apeuradikng hkag ¢ onoA-I (Ewkéva 20), mov
tonofetel TIG TAAY1EG OLAOES TOVG OTNV CWOTH BEoM Yo Vo AAANAEMOPACOVY LE HOPLAL
¢ LCAT mpocdedepéva oty emtpdvelo tov d1ckogdons copatdiov (Roosbeek et al.
2001).

Ta evpnuato avtd cvvnyopodv 610 OTL To OpUvOEED OVTE GLUUETEXOLV OTNV
evepyomoinon g LCAT and v anoA-I kot eniong vrootpilovv to poviého «Covno»
(belt model) yio v diokoewdn HDL pog kot katd 10 povtédho avutd ta aptvosén avtd
OEV CUUUETEYOVV GTO GYNUOTIGUO ECUADV GANTOC LE TO AVTLI-TOPAAANLO Loplo amoA-I

oALG «PAémovvy mpog TNV eE®TEPIKN emMPAveln. Tov diokov, emitpémovtag mOAVEG
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Arg 153 Arg 160

Hydrophilic

Hydrophobic
face

face

Ewcova 20. Zynuatikr) anewkovion e éAkag 6 (apwvoléa 143-164) tng
amoA-I, palt pe v ovurmAnowpatiky) éAwma (apwvo&éa 99-120) Tovu
avTimapdAANAov poptov amoA-I, oe éva dipepég TG eEAAEUATIKNG LOOPT|S
A(1-43) g amoA-I. (A) oge mMaRAAANAN dudtaén kat (B) oe kabetn oyn
Kkata tov afova g éAucac (Roosbeek et al. 2001).
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aAnAemdpdoeig pe v LCAT (Roosbeek et al. 2001).

Meléteg o povtéda (oov pe petodddéelg g amoA-I ota apvoééa apyvivn 160 ko
1oTdlvn 162 €de1Ee O6TL WTEG 01 PETOAAAYUEVEG LOPPEG TPOKAAOVV OPOUOTIKY HeimON
ota enimeda ¢ HDL kot ™¢ anmoA-I 610 TAdGHa, EVED OgV EMTPETOVLY TO GYNUOTIGUO
ocpapik®v copatdiov HDL, aAld cvucom®pevon O16KOEWOOV COUOTIOIMV, U0 EKOVO
napopow. pe ovtn acBevov pe EAdewyn tov evlopov LCAT. Xvv-ékepaorm tov
petaArlaéewv pe vrepékepaocn tov eviopov LCAT tov avBpdmov, amnokatéotnoe tov
(QOVOTLTIO KO EMETPEYE TO GYNUOTIGUO COUPIKOV couatdiov oto mAdopa (Chroni et
al. 2005a). Emiong, GAieg PEAETEG YPNOLUOTOLOVTOS EAAEILATIKEG LOPQOES TG amoA-I
oV mePLOYN ™S EMKoG 6, £xovv deiEel Tov onUAVTIKO POAO TNG TEPLOYNG OVTNG GTNV

evepyomoinon tov eviopov LCAT and v anoA-I (McManus et al. 2000).
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YAIKA KAI MEO®OAOI
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YAIKA

Ta évlopa meploptopod (evoovoukAedoes), Ta puOGTIKE Tovg dtoAvpoTo Kot ot DNA
TOAVUEPAGES TTOV YPNCLOTOMONKOY TNV KATACKELT TOV TAACUOIOV, oyopdoTtnkay
and v New England Biolabs. Ta dgo&uvovkieotiown (ANTPs) mov ypnoyomomOnkov
oT1G 0ALCWMTEG avTidpdoelg moivpepdons (PCR) ayopdotnkav amd tv Promega, evd
T0. OAyovVOVKAEOTIOW KoTaokevdonkay and v Invitrogen. I'a v KAwvomoinomn tov
HETOAAOYUEVOV  HOPOOV NG omoA-I ypnowomombnke o TAACUIOIOKOS (POPENG
pcDNA3.1 g Invitrogen. O deiktng poprokov Bapovg “1 kb DNA Ladder” yio DNA
ayopaotnke amd tv New England Biolabs. To Openticd vAikd katd Luria Bertani (LB)
HE M Yopig dyap oL ¥PNCLUOTOMONKE Yo TIC VYPES Kot 0TEPEES KAAAEPYELEG PaKTnplwv,
avtiotorya, ayopdotnke omd v American Bioanalytical. H ayapoln (Ultrapure
Agarose”) ayopdotnke and v Invitrogen, evéd ypnopomomonkay Kot SLEeopo. YMUKd
tov etopewv Fisher Scientific kot Sigma. INa v amopdvoon mracudokod DNA og
neydAn kiipoka omd Poaktnploky KoAMépyela, ypnoyoromdnke to High Purity Plasmid
Maxiprep System tng Marligen Biosciences, Inc.. ['a v amoudévmon kot kaBopiopod
tunuatov DNA peyéboug éwc 10kb amd mktopa ayapolng ypnoipwonomdnke to Rapid
Gel Extraction System tng Marligen Bioschiences, Inc., ev®d yuo peyordtepov peyédoug
mhoodokd DNA ypnowonomOnke to QIAEX II Gel Extraction kit tng Qiagen. Ot
uepppavec wvitpokvtropivng Hybond ayopdotnkav amd v etapeic  Amersham
Biosciences, evd pepPpavec molvaudiov (naylon) Immobilon -P PVDF (polyvinylidene
fluoride) ayopdotnrav amd v Millipore. ['a v aviyvevon mpoteivov kotd Western,

ypnoortombnke 1o ocvotnuo evioyvuéving ynuetopotavyswog (ECL) g etapeiog
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Amersham Pharmacia Biotech kot o SuperSignal® West Pico tng Pierce. To vAud mov
YPNOLOTOON KOV OTIG KOAAEPYELEG KVTTOPIKMOV GEPADV KOl CLYKEKPLUEVO TOL BpemTIK
vAkd Dulbeccos Modified Eagles Medium (DMEM) kot Leibovitz’s L-15 Medium (L-
15), 10 pvBuictikd didlvpa Phosphate Buffered Saline (PBS), to évlupo Trypsin-EDTA
KkaBdg Kot ta avTifrotikd Ievikidivn-Xtpentopvkivn ayopdotnkav and v Cellgro, evd
o opog Fetal Bovine Serum (FBS) an6 tv Biomeda. Ta mnktodpoto moAvakpoilapuiong pe
KAion ovykévipwong 4-20% Tris-HCI, IPG COMB ayopdotnkoav and v BIO-RAD. T
NV PASIEVEPYO EMGNUAVOT] TOV aVIXVELT®V (probes) ypnoiponomdnke to Rediprime 11
Random Prime Labelling System kot ta padievepyé vovkieotidia Redivue [**P]dCTP ¢
Amersham Biosciences. H otAn poprokng dm0nong Superose 6 PC 3.2/30 kot ot otiAeg
ovroavtadrayng “HiTrap Q FF” ayopdotnkav amd tv General Electric. Salmon sperm
DNA (10mg/ml) kon 50X Denhardt's Solution ayopdotnkav and v Invitrogen. ' T1g
avaAvcelg Northern kar Western ypnoiponomdnkay films BioMax MS tg KODAK. Ta
VIOAOITOL YUK TTOV PNGLOTOONKAV TPOEPYOVTOL OO KOWVEG EUTOPIKEG TNYES OTN

peyoAvtepn dvvatn Kabopotnta.

MNEIPAMATIKEX ME®OAOI

Hlextpopopnon DNA ce mipktwua ayapolns (agarose gel)
Mo 11c NAeKTPOPOPNGELS VOUKAETKOV 0EEMV ypnoloromdnkay mnktodpoato oyopdling
1% ¢mg 0.5% (mapaockevaotikd gel). H dwdikasio mov akolovdnOnke eivar n €€ng : Ze

KoViKn edAn tov 200 ml eépovtan 120ml TAE 1x (50x TAE: 2M Tris-HCI pH 7.5,
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2mM EDTA, o&id o0&y yuo puBuion tov pH) ko 1 gr ayapding. To pelypa Beppaiveton
uéypt Ppacuov kot péxpt vo dtadlvdetl n ayapoln. Otav n Beppokpacio Tov vIOY®PNOEL
otovg 50°C mpootifevrar 7.5 pl Bpopiovyov abidiov (10 mg/ml) kot to pelypo exydveral
o€ KatdAAnAo ekpayeio, evd TomoBeTobvVTAL Kot To EKHAYEID TOV TNYOddV POPT®OONG
TOV OlyHAT®V. AQoD TO TAKTOUN GTEPEOTOMDE], PEPETAL GE GLGKELT NAEKTPOPOPNONG
nov mepi€yel 1x TAE og puBuiotikd didhvpa-gopéa g NAEKTpodpnons. Xvvibmg n
niektpo@dpnon yivetar ota 80 Volt (V), evod yio v amopudévoon tunpatog DNA and

TOPOCKEVAOTIKO TKTOUA YiveTar ota 50 V péypt emapkoig avdivong tov Serypdtmy.

Avtiopacn ue évivua mepropicuodv (néyn)

Ta mhaopidio kot to Tpoidvia twv PCRs mov ypnoiponomOnkov yio KA®VOTOMGELS,
EMMACTNKOV e EVOOVOVKAEATES (éviupa TEPlOpPIiopol) SOUG®VO HE TIS 00MYieg TOV
Kataokevooty|. Enil 1o mheiotov, ot enmwdoelg £ywvav pe 15 ug voukAeikmv 0EEmv, 6TOVG

37°C, yw 2.5 opec.

Avtidpacn cvvioeong (ligation reaction)

Ot avtdpdoeic cuvoeong DNA €ywvav oe Beppoxpacio 16°C, yuo 16 dpeg, o€ TeEAKO 0YKO
10 pul v 20 pl. H mosotmta DNA wvpowvdtav cvvolkd oto 200 ng. To petypo tng
avtidpaong mepieiye to DNA tov mhacpudiokod gopéa kol tov evhépatog, éviopo T4
DNA ligase kot 10 avtictoryo puOuotikd Stdlvpe TG KOTOCKELAGTPLOS £TOUPIOG

(Invitrogen).
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Metaoynuatiouds (transformation) farxtypiaxov korrapwv E.coli DH5a

Ye Paxtnproroyikd coinva eépoviar 100 pl Bakmnplakdv kuttdpov DHSa (competent
cells, kOtTOpa KOvA Vo petaoynuotiotovv) kot mocdtmra 10 pl e avtidpaong
ovvdeonc 1 20-100 ng tov mAacudiov mov B ovpe vo ToldamAacidcovpe. To peiypa
apiveTol 6tov méyo yia 30 min. Katdmy, veiotatoar Oeppid shock otovg 42°C yio 45
devtepOAenTa. XN GLVEXEW, 0TOo pelypa mpootifevror 500-900 pl Opentikov LB kot
emmaletal n KoAApyela ved avadevon otovg 37°C yu 1-2 dpeg. 100 pl koAAiépyelag
amAcdvovtolr pe T Ponbelo amootepouévng yvdivng pafdov oe tpuPAiio otepeoD
Openticod pécov (LB-ayap) mov @épel to kKatdAinio aviiPiotikd. Akolovbel endoon

otoug 37°C yio. 16-18 dpec.

Kotraporxaiiiépysieg

Yy mopovod HEAETN ypnolpomombnkay ot kvttapikég oepég HTB-13 (SW1783,
actpokvtTopa avlpdmnov), 911 (human embryonic retinoblasts), kot HEK-293 (human
embryonic kidney). Eniong, ypnoworomnkayv ta pakpoedyo xouttopo moviuov J774.
Ot koAMépyeleg Tpaypotomomdnkay o ehdokeg 75 1 175 ecm® kau og tpuPria 6-well,
kat p-100 (SropéTpov 6 kot 100 mm, avrictorya), oe enwactipa deppokpasciog 37°C kot
oe ovvOnkes 5% CO,. AmoBépoata KorMepyswwdv (stocks) @uAdocoviar og
vrepkaTayOKT 6toug -80°C o8 Opentucd péco DMEM (1 Leibovitz’s L-15) pe 10% FBS
kot 10% DMSO. Ta kvtrapikd detypato gpPontiCovior oe vdatdorovtpo 37 °C dote va
EeMOyDGOVV Kol UETOQEPOVTOL GE QAAokeG He mANpeg Opentikd péco, 10 0OmoOio
avavemvetol TV endpevn pépa. To Opentikd péco otig pAdokeg avovedvetal kdbe 72

opes. Ta kdtTapa apordvovtat (split) dtav oynuaticovv TAnpn (confluent) povostifada,
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pe ypnon owAvpartog tpvyivng (trypsin-EDTA), kot omv embount) cvykévipmon e
npocHnkn mAnpovg Opentikod pécov DMEM (1 Leibovitz’s L-15) copuminpopévo pe

10% FBS xot 1% avtifrotikev (cuvnong telikn| apaimor otig eAdokeg 1:10).

Avdivon TpaTEIVOY UE NAEKTPOPOPNON GE THKTOUO TOAVAKPVAGUIONS rapovsia SDS
(SDS-PAGE: SDS-polyacrylamide gel electrophoresis)

Ye kdOe detypo mpootiBeton katdAAnAn mocotta and 1o 4X SDS Loading Buffer [2.5
ml 1M Tris-HCI pH 8, 1.6 ml B-mercaptoethanol, 8 ml 20% SDS, 4 ml glycerol, 8 mg
bromophenol blue]. Xpnoiponombnkay nnktdpato moAlvakpviauiong 14% vy to
mkTopa dtywptopov (Running gel) [2.2 ml ddH,0, 3.5 ml 30% bis-acrylamide, 1.8 ml
running buffer (Tris-HC1 1.5 M, SDS 0.4%, pH 8.8), 37 ul 10% vrepBetikd appmvio
(APS), 5 ul TEMED] «ot 4% 7y to miktopo toketapiopatog (Stacking gel) [1,8 ml
ddH,0, 0.45 ml 30% acrylamide, 0.75 ml stacking buffer (0.5 M Tris-HCl, 0.4% SDS,
pH 6.8), 30 ul 10% APS, 3 ul TEMED]. Ot nAektpopopnoels éywvav oe 500 ml
dwdvpoatog 1x TGS [1L 10x TGS : 30.2 gr Tris-HCI, 144 gr Glycine, 10 gr SDS, pH
8.3], ota 120 V kau pe xpnon g cvokeung Bio-Rad Protean electroblot.

Xphon (staining) kot otabeponoinon (fixing) tov TpoTeivdV emtevydnKe Le endaom
TV TNKTOUdTOV o dtilvpa xpodong [2.5 g Coomassie Brilliant Blue R, 50% peboavoing
Kot 10% o&kod 0&€og] yia 30 Aemtd, axorovBolievn amd eTM®OCT) G OLAAVLLO EKTAVOTG
[50% peBavoing, 10% o&ikov o&og] Yo Ao 20 Aemtd Kol Yol OGO YPEBOTNKE PEXPL
KOVOTIOMTIKNG EIKOVAG YPOOTG TOV TPOTEIVIKOV {OVAV.

Ta ankTdpata vréotoav ENpovon ce Guokevt| ENpavong, vrd kevo, atovg 80°C ya

1 opa.
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Avdlvon npwteivikng Ekppoons katd Western

Ot mpoteiveg LETAPEPOVTAL OO TNKTOO TOAVOKPLAOUIONG kat énetta ond SDS-PAGE
avdAivon, oe naylon peuPpdveg PVDF. Ta mnktdpato ypnoiplomoodvtol PETH TV
niektpo@dpnon kot xwpig va axolovbnoet ypoon. Ipwv v petopopd ot pepPpdvec
emmalovtal pe ™ oepd oe peBavorn, vepd Kot TéAog o€ dtdAvpo peTapopds (transfer
buffer) [700 ml H,O, 100 ml 10x TGS kot 200 ml peBavoing], cOpemva pe Tic 0dnyieg
TOV KOTOOKEVOGTY].

H petapopd éywve oe ovokevr Bio-Rad Protean electroblot e 1 L dwAvpatoc
petapopdg (Transfer Buffer) pe niextpopdpnon ota 40 V, otoug 4°C yuo 16 dpec.

Metd v mepdTmon TG UETAPOPES TOV TPOTEIVOV, 1 UEUPPAVES EKTAEVOVTOL OE
pebavorn. Mo mpd™ €KOVO TOV TPOTEIVOV QOIVETOL HE XPMOOT TG UeUPpdvng Le
ypowotikn Poinceau, ékmivon pe owdivpo TBS-T [1x TBS, 0.05% Tween-20], [1IL 10x
TBS: 90 gr NaCl, 0.5M Tris-HCI, pH 7.3] yia 10 Aentd, og Oeppokpacio dopotiov.

Metd v ypaomn, akorovBel ékmivom tov pepfpoavav pe didlvpa blocking buffer
[Ix TBS-T, 5% nuamoBovtnpopévo yara] 3 @opéc eni 10 Aentd, oe Oeppokpacio
dwpatiov. Xtn ovvéyeta, ot pepPpaveg emwalovtor yw 1 opa otovg 37°C pe blocking
buffer cto omoio éyel aparwbel to mpwTELOV OVTIGOUO, TOV AViXVEVEL TOV emBLUNTO
emitono M mpwteivn, oe apaioon ocvvibog 1:2000. AxkoAovBwg, ot pepPpdveg
exkmAévovtal Yo 3 gopég ent 10 Aemtd pe ddAvpa TBS-T, oe Oeppokpacio dopatiov. H
EMMOOOTN TOV HeUPpovOV pE KATOAANAO, o€ apaiwon ocvviBwmg 1:4000, devtepedov
avticopa to omoio avayvopilel To TPpOTO avticopo Kot EEPEL cVVOEdEUEVO TO EViLUO
horse radish peroxidase (HRP), yiveton yuo 1 ®pa, otovg 37°C. Kotomwv yivovror 3

eknAvoelg Tov 10 Aemtav 1 kéBe pio pe TBS-T, kou pia ékmivon pe 1x TBS ywo 5 Aentd,
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oe Beppokpacio dmpatiov. H aviyvevon tov TpmTeivddv yiveTarl YpnoLOTOIOVINS TO

ocvotnpa evioyvpévns ynueopwtavyelag (ECL) kot exBétovtog Tic pepppaves oip yo

dtapopa ypovikd dtacthpata (cuviBwg 30 sec e 2 min HTOV APKETE).

Anquiovpyia tov miacuioiov “pCDNA3. I-apoAlg-ABglIl”

Xpnotporombnke 1o mhaouido “pUC19-apoAlg” (Roghani and Zannis 1988) mov pépet

™V Yevorkn oAAniovyio g aypiov tomov (WT) amoA-I, peyébovg 2.2 kb. H yevouikn

aAdniovyia ¢ amoA-I mov @épet 1o TAacuidwo “pUC19-apoAlg”, eivon n axdAovON Kot

Bploketonr petald oAAnAovyidv avoayvopiong tov meploptotikod evibpov Pstl mov

(OIVOVTOL VITOYPOUUGUEVEGS:

1
61
121

181

241

301
361
421
481
541
601
661
721
781
841
901
961

CTGCAGACAT AAATAGGCCC TGCAAGAGCT GGCTGCTTAG AGACTGCGAG AAGGAGGTGC
GTCCTGCTGC CTGCCCCGGT CACTCTGGCT CCCCAGCTCA AGGTTCAGGC CTTGCCCCAG
GCCGGGCCTC TGGGTACCTG AGGTCTTCTC CCGCTCTGTG CCCTTCTCCT CACCTGGCTG

CAATGAGTGG GGGAGCACGG GGCTTCTGCA TGCTGAAGGC ACCCCACTCA GCCAGGCCCT
TCTTCTCCTC CAGGTCCCCC ACGGCCCTTC AGGATGAAAG CTGCGGTGCT GACCTTGGCC

GTGCTCTTCC TGACGGGTAG GTGTCCCCTA ACCTAGGGAG CCAACCATCG GGGGGCTTTC
TCCCTAAATC CCCGTGGCCC ACCCTCCTGG GCAGAGGCAG CAGGTTTCTC ACTGGCCCCC
TCTCCCCCAC CTCCAAGCTT GGCCTTTCGG CTCAGATCTC AGCCCACAGC TGGCCTGATC
TGGGTCTCCC CTCCCACCCT CAGGGAGCCA GGCTCGGCAT TTCTGGCAGC AAGATGAACC
CCCCCAGAGC CCCTGGGATC GAGTGAAGGA CCTGGCCACT GTGTACGTGG ATGTGCTCAA
AGACAGCGGC AGAGACTATG TGTCCCAGTT TGAAGGCTCC GCCTTGGGAA AACAGCTAAA
GTAAGGACCC AGCCTGGGGT TGAGGGCAGG GGCAGGGGGC AGAGGCCTGT GGGATGATGT
TGAAGCCAGA CTGGCCGAGT CCTCACCTAA TATCTGATGA GCTGGGCCCC ACAGATGGTC
TGGATGGAGA AACCGGAATG GGATCTCCAG GCAGGGTCAC AGCCCATGTC CCCTGCAAAG
GACAGACCAG GGCTGCCCGA TGCGTGATCA CAGAGCCACA TTGTGCCTGC AAGTGTAGCA
AGCCCCTTTC CCTTCTTCAC CACCTCCTCT GCTCCTGCCC AGCAAGACTG TGGGCTGTCT
TCGGAGAGGA GAATGCGCTG GAGGCATAGA AGCGAGGTCC TTCAAGGGCC CACTTTGGAG

1021 ACCAACGTAA CTGGGCACTA GTCCCAGCTC TGTCTCCTTT TTAGCTCCTC TCTGTGCCTC
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1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161

GGTCCAGCTG CACAACGGGG CATGGCCTGG CGGGGCAGGG GTGTTGGTTG AGAGTGTACT
GGAAATGCTA GGCCACTGCA CCTCCGCGGA CAGGTGTCAC CCAGGGCTCA CCCCTGATAG
GCTGGGGCGC TGGGAGGCCA GCCCTCAACC CITCTGTCTC ACCCTCCAGC CTAAAGCTCC
TTGACAACTG GGACAGCGTG ACCTCCACCT TCAGCAAGCT GCGCGAACAG CTCGGCCCTG
TGACCCAGGA GTTCTGGGAT AACCTGGAAA AGGAGACAGA GGGCCTGAGG CAGGAGATGA
GCAAGGATCT GGAGGAGGTG AAGGCCAAGG TGCAGCCCTA CCTGGACGAC TTCCAGAAGA
AGTGGCAGGA GGAGATGGAG CTCTACCGCC AGAAGGTGGA GCCGCTGCGC GCAGAGCTCC
AAGAGGGCGC GCGCCAGAAG CTGCACGAGC TGCAAGAGAA GCTGAGCCCA CTGGGCGAGG
AGATGCGCGA CCGCGCGCGC GCCCATGTGG ACGCGCTGCG CACGCATCTG GCCCCCTACA
GCGACGAGCT GCGCCAGCGC TTGGCCGCGC GCCTTGAGGC TCTCAAGGAG AACGGCGGCG
CCAGACTGGC CGAGTACCAC GCCAAGGCCA CCGAGCATCT GAGCACGCTC AGCGAGAAGG
CCAAGCCCGC GCTCGAGGAC CTCCGCCAAG GCCTGCTGCC CGTGCTGGAG AGCTTCAAGG
TCAGCTTCCT GAGCGCTCTC GAGGAGTACA CTAAGAAGCT CAACACCCAG TGAGGCGCCC
GCCGCCGCCC CCCTTCCCGG TGCTCAGAAT AAACGTTTCC AAAGTGGGAA GCAGCTTCTT
TCTTTTGGGA GAATAGAGGG GGGTGCGGGG ACATCCGGGG GAGCCCGGGT GGGGCCTTTG
GCCCTGGAGC AGGGACTTCC TGCCGGATCT CAACAACTCC GTGCCCAGAC AGGACGTCIT
AGGGCCAAGA TCGACGTTGG AGGACCTGCT GGACGCCTGG CTGCTTACGA GTGAGGGAGT
AGAGTCTGCC TTAGCAAGGC TCAAGTAGAA AGGAAGTCAC AGCGGACCAG GCAAAGCCAC
AGACAATCCA AGGCCAGGTG CCCTGAAAGG GGCTCAAACA AGGCCTGCAG

To mhaopidoo “pUC19-apoAlg” enmwdotnke pe to évivpo mepropiopot Bglll ko ot

ouvvéyeta pe v vropovdoa Klenow g DNA molvpepdong I pe oxomd va copminpwdel

n aAiniovyia (fill in) oto ecwtepikd 3’ dxkpo (recessive 3°). AxoroVOnce avtidpaon

Mydong (ligation) mov o0dNynoe oe amdAEw NG OAANAOLYIOG OVAYVOPIONG TOV

neploprotikoV gviopov Belll (5°-AGATCT-3") mov gucloloywkd vrdpyet oty Béon 181

™G YeEVOMKNG aAAniovyiog tng amoA-I (dumhd vmoypappucuévn), ce oy€on HE TO

Kodtkovio évapéng ATG, mov eaivetat pe éviova ypappata. Ipénet va emonpaviel 6t

n 8éon avayvopiong tov Bglll Bpioketor oe alAniovyio. wrpoviov (intron) kot Oev

aALalel v adAniovyio Kodtkonoinong g amoA-I.
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To mhaouidlo to omoio mpoékvye, ovopdomke “pUCI19-apoAlg(ABglIl)”, ko
ypnoonomdnke g untpa (template) yio tov moArlamiaciaoud (amplification) péom g
aAVcOTG avtidpaong g moAvpepaons (PCR), g yevouikng (genomic) aAiniovyiog
m¢ oamolmonpwteivinig A-I (amoA-I). T v PCR ypnowomomnke éva Cevydpt
OAYOVOUKAEOTIOI®V eKKivnoNg (primers) Tov avTIGTOEL GTaL AKPOL TNG aAANAOLYING TNG
amoA-I, ovopaoctikd o 5’ ekkwvntig “apoAlg F”’ pe aiiniovyia : 5°-GCT CTA GAT
CTG ACA TAA ATA GGC CCT GC-3’ kot o0 3° “apoAlg R” pe arAinrovyia 5°-GCG
GAT ATC CAG GCC TTG TTT GAG CC-3’. O “apoAlg F” oyedidomke dote va pépet
™V aAAniovyio avayvapiong yo to meproptotikd Evivua Xbal (5°- TCTAGA -37°) ko
Bglll (5’- AGATCT -3’) evo o “apoAlg R” @épet v arinlovyio avayvdpiong yuo 1o
neploptoTikd €vlvpo EcoRV (57- GATATC -3°), tomoBetdvtag €161 TIg oAAnAovyieg
avtég ota 5° kot 37 akpa, avtiototya, Tov yovidiov g anoA-I. H PCR éywe oe Paltier

Thermal Cycler PTC-200 (MJ Research) kot cOpupova pe to €ENG TPOYPOLLLLOL:

94°C yw 2 Aemtd

94°C . 30 devtepdrenta

65°C yw 2.5 hemtd 28 emovoAnyelg
72°C yw 30 devtepdrenta

72°C yw 5 Aemta

To npoidv g PCR petapépOnke otov mhacudokd gopéa (vector) “pCDNA3.1(+)”

oynpotiCovrog €161 1o mhacpioo “pCDNA3.1-apoAlg-ABglIl” (Ewkéva 21).
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pUC19-Alg ABgl-II emtchaomn pe Bgl-II, PCR ywx tov moAAanmAaociaouo AvTidoaoT ALyAomg Yl TNV eLoaywyr| Tov

«fill-in» pe Klenow DNA moAvpepdon oL YoVIdlov TG amtoA-L. Yovidiov g anoA-I otig Béoeig Xbal kat EcoRV
KAL EMoVaoVVOEDT [Le avTidoaom e Eloaywyn twv aAAnAovxiwv =P 110V HégeL 0 TAROUdIKGS pogéag pPCDNAS.1.
ALYAom g kataoTteédeL TV TEQLOXT) avayvaiong yix Xbal kot Bgl-II Anpuoveyia tov mAaouwiov pCDNA3-Alg ABgl-11
avayvaotong tov Bgl-1I oto 5 akpo kat EcoRV oto 3" digo (MMToat Yix TNV KATAOKEVT] LETAAAAE EWV).

Ewoaywyn petaAdaéewv oto yovidio AIIOA-IL

(QuickChange XL II)
1 2 3 Exon4
’ ’ Bgl-II
Bgl-II EcoRV Xba-I EcoRV
pAdTrack CMV pCDNA3-AIgABgl-II (X)

Enwaon twv nAacuwdiowv pe Bgl-II kat EcoRV. Avtidoaon Atydong kat eloaywyn
Tov petaAAaypévou yovidiov apoA-I (X) otic megloxég Bgl-II, EcoRV tov
mAaopwakov Gooéa pAdTrack-CMV

’ 1 2 3 Exons Exond

Bgl-II EcoRV

pAdTrack-CMV apoAIgABgl-II (X)

Eucova 21. Zxnuatikn amemovnon g dadikaolog KAtaokeung Twv MAaoUdiwy yia v petaAdagryéveon
o0V YovIOlov ¢ amoA-I kat tnv dnuoveyia TV avacuVOLACHEVWY adevolwV (OTIOL X: 1 HETAAARYHEVT
HoodN TG TOWTELVNC).
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Anutovpyia tv uetalidéewv 6to yovioro tns arxoA-1

To mhacpioo “pCDNA3.1-apoAlg-ABgII” ypnowonombnke wg puntpo (template) yo
TNV KATOOKELY] TV HETOAAAEE®Y Tov Yovidiov TG amoA-I mov BéAnca va peletom
otV mapovoa epyasic. Ia 1o okond avtd ypnotpomoidnke to ohotnuo QuikChange®™
IT XL g Stratagene. To mAaopidto-punTpo eTOACTNKE HE KATAAANAOVG EKKIVNTEG TOV
AVTIGTOLYOVV TNV TEPLOYN TOL YoVidiov mov evtomiletal N peTdAAaén mov emdéape. Ot
EKKIVNTEG OYESIAOTNKAY €TOL MOTE VO PEPOLV GTO KEVIPO TNG OAANAoLYioG TOvg TNV
netdArasn, evod ekatépwbev mapépeve 1 aypiov tHmov aAiniovyio vovkAieotidiwv. H
petdAraén £yve pe Baon v aAloyn TOV GUvoEE®V TNV TEMKY TPOTEIVIKY oAAN AoV i
Kol KOTQ GUVETEL, Ypeldotnke o€ pia mepintwon vo aAlayBovv meplocdTepa T0V £VOG
VoukAeoTIdlov G aypiov tHmov adiniovyiog (PA. exkkvntéc R149A otov Ilivaxe II).
Ta voukAeotidla mov avTIKOTEGTNGOV T aypiov TOTOV VOUKAEOTIOW, Yiot VoL TPOKANOEL N
petdArasn, emA&yOnkov pe Pdaon v cvyvotnta ¥pNnong otov avlpmmo tov khbe
KOOK®VIoL Yo To avtictoryo apvoéd (codon usage).

Ta Cevyn exkivntov mov ypnowomomdnkav yio Kabe petdAroén o@aivovior ctov
IMivaxa II pe 1o 6vopd tovg vo avtiototyel oty peTtadlaypévn Lopen g omoA-I wov
npokaiovv. T mopdderypo o exkwvnme “L141R  apoAl F” avtictoyel ommv
petaAlaypévn popen anoA-I(Leul41Arg)pisa.

To petypo Tov TAAGHIBTIOV-UNATPOG LE TOVG EKKIVITEG ETWAGTNKE LE TNV TOAVUEPAON
PfuUltra® tov mpoavopepdévioc cvotipatoc kon dNTPs oe PCR mpoypoppe, Omog
opiCet m «xortackevdotpla  etopeion  (Ewkova  22). Metd amd 18  wdxhovg
noAamAactlacov, to mpoidv g PCR enwdotke pe to mepropiotikd éviopo Dpnl pe

OKOTO VO KOTOGTPEWEL TO UNTPIKO TAAGCUIdO0 Tov amoteleiton omd pebBvlmpévo 1
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ITINAKAZX II. OAryovovkAeotida-exkivntég (primers) ov xonotpomnow)onkayv
Y TG petaAAa el oto yovidio e amoA-L.

Ovopa , , . NovkAeoTidikr)

N AAAnAovyia ekkivntwyv peTdAAagng ueTdAAagn’
L141R apoAI F 5-CTGCAAGAGAAG CGGY AGCCCACTGGGC-3 T-1009-G
L141R apoAIR 5-GCCCAGTGGGCT CCG CTTCTCTTGCAG-¥
R149A apoAIF 5-GCGAGGAGATG GCC GACCGCGCGCG-¥ C-1032-G
R149A apoAIR 5’-CGCGCGCGGTC GGC CATCTCCTCGC-3 G-1033-C
R151C apoAIF [5'-GGGCGAGGAGATGCGCGA TGC GCGCGCGCCCATGTGGAC-3 C-1038-T
R151C apoAIR | 5-GTCCACATGGGCGCGCGC GCA TCGCGCATCTCCTCGCCC-3’
L159R apoAIF 5-CATGTGGACGCG CGG CGCACGCATCTG-¥ T-1063-G
L159R apoAIR 5-CAGATGCGTGCG CCG CGCGTCCACATG-3
R160L apoAI F 5-GTGGACGCGCTG CTC ACGCATCTGGCC-3 G-1067-T
R160L apoAIR 5-GGCCAGATGCGT GAG CAGCGCGTCCAC-¥
L178P apoAIF | 5-GCTTGGCCGCGCGC CCT GAGGCTCTCAAGGAGAACGG-3 T-1120-C
L178P apoAIR | 5-CCGTTCTCCTTGAGAGCCTC AGG GCGCGCGGCCAAGC-¥

* O agBuoée apwvoléos avadégetal otnv aAAnAovxia e wounNe mowteivig anoA-I oto

mAGoUa

P AplBuoc voukAegotdiov mov petaAAdxOnke otnv Yevwpur aAAnAovyia g avBodmvng
amoA-I (Roghani and Zannis 1988) oe oxéon pe 10 kwdKWVIO évapéng g HeTaryoadrns
(ATG) xatn avTkatdoTooT VOUKAEOTIOKTG BATNS TTOL XOnoLpontou}Onke

¥ To KWdKWVLO TTOL KWOIKOTIOLEL Yix TNV K&Oe petdAAaln elval vtoyQappopévo
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1. ZovBeon petaArayuévng
aAAnAovxiag

Edapuoletar PCR pe okomnd:

A. Amodiata&n tov pnrtotcov DNA
B. ZVvdeon twv petaAAalrydvwv
EKKLVITV PLE TNV erubount)
pHetdAAaén

I'. ZvvOeon véwv aAvodwv DNA
pe v Pfulltra™ noAvuepdaon
vYPnAnc TuoTéTnTAC

2. IIéyn tov untoucov DNA pe
Dpnl

To pebvAwpévo kat nut-
pebvAlwpévo pntotkd DNA
«koPetar anod 1o éviupo Dpn 1

3. Metaoxnuatiopds
Metaoxnuatiopos Paxtnoiowv “XL-
1 Blue” pe 1o petaAAaypévo meoiov
eTdL0EOWVEL TO KEVO TV
aAvodwv kat ToAAatAaok el to
KAvoLELo MAGOULIdLO

Ewcova 22. Yxnuatkn aneuwovion tov ocvomuatog “QuickChange 11
Site Directed Mutagenesis Kit” tng Stratagene xkat meouyoadr) twv
PNUAT@WY TIOL OONYOUV OTNV dNUOLEYIA ONUEAKWY HETAAA&EEWY
(Stratagene).
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nupebviiopévo DNA. Metd v endoon, to pelypo g avtidpaong, mov meEPLEYEL TO
veo-cuvTifépuevo DNA 10 omoio @épet Tig HeTaALAEELS TOV Yovidiov TG amoA-I mov pog
EVOLALPEPOLY, YPNOIHOTOMONKE Yoo TOV peTaoyNUOTIoNO (transformation) JeKTIK®OV
kuttépov  (competent cells) XL10-Gold® (Stratagene). Kidvor ovBekticoi otnv
apmkidivny (ampicillin) emdéyOnkav kot 1o DNA tovg amopovodnke. AxoAovOnce
aAAniovymon tov yovidiov g amoA-I yia kdbe petadloypévn popoen Kot emPeformOnie
N emBount kdBe Eopd petdrraln. To TAaouidlo TOV KOTOCKELAGTNKAY Yo TV KAOE
petdArasn, emmwaoctniay pe to mepoptotikd Evivua Bglll kot EcoRV kot ta xoppdrio
DNA mov mpoékvyav, peyébovg 2,2 kb, petapépdnkav otig avtiototyeg neproyéc Bglll
kot EcoRV 1ov ¢opéa “pAdTrack-CMV” mpokelplévov vo  KOTOOKELOGTOLV Ol
OVOGLVSVOOHEVOL adEV0iol, oOMPOVE pe TO ovotnuo kataokevhs AdEasy g

Stratagene.

HAeKTPOTTOPp (G KOTTAPOV KAl EXIAOYY AVOAGOVOVACUEVWY TTLOCUIOIWY

To adevoid mhaopido katackevdotnke oe Paxtmpo “BJ-5183-AD1” (Stratagene) pe
niektpondpwon (electroporation) twv Poakmmpiov mapovsio tov @opéa “pAdTrack-
CMV-X” (6mov X: 10 emBountd yovidlo), cOppva LE TIG 0dNYiEC TOV KOTAGKEVOGTN
(Ewova 23). XpnowomomOnkav 40 pl Baktnpiov BJ-5183-AD1 ywo kdBe mhacpudtok
kataokevr]. To Paktiplo avtd €TdyovV TOV OUOAOYO OVOGLVIVOGUO TAOCUWOI®MV Kot
eépovv 10 TAaopido “pAdEasy-1" to onoio kwdwkomolel yia TI¢ TPOTEIVES TOL AOEVOTOD
Tomov 5 (extog Twv E1/ES). Avacvvdvaopodg pe to miacuidio-gopéa “pAdTrack-CMV-
X7, oymuatice teMKO v TAACUIO Tov PEPEL TOPAAANAL e To 0OEVOTIKEA Yovidia Kot

10 gmBounto yovidro. H niextpondpwon éywve pe 116 €ng mapapérpovg: 200 Q, 2,5 kV,
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Your Favorite Gene [YFG)

L2

pAdEasy-1

will Pme |
Co<dransfonm into bacteria
Select with kanamycin

Linearize with Pac |
UTR GFP vFa SE! ' A-? RITR
o - - 1 =

Phcl Paci
I Transfect 293 of 911 cels
d‘ E [cw)

@fnlw transfection with GFP
P
o A

Ewova 23. XZxnuatikyy amekdvion TOU  OLOTIHATOS  KATAXOKELNG
avaovvvdaouévwy adevoiwv, Ad-Easy™ Adenoviral Vector System 1ng
Stratagene. (H diadikaoia megrypddetal avaAvTikK& 0To KelEVO).
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25uF og pnydvnua niektpomopmons. Ta kottapo amAdbnkav oe tpuPrio pe oteped
Opentikd péco mov meplelye aumikidivn. Ot cwotol KA®vol emhéydnkav pe Pdorn v
AvOEKTIKOTNTA TOVG OTNV CUTIKIAIVI] KO TNV OTOAELN AVOEKTIKOTNTOG GTIV KOVOLLKIVY,
Emiong, petd and amopdévoon mrocpdtokod DNA and KaAMEPYEIEG TOV KADV®OV TOV
TPOEKLYOV KOl OVOAVOT) TOVG GE THKTOUA ayopolng, eAéyyOnke to péyebog towv Betikdv
Khovov, mov @tavel T 32 kb. Ot cwotol KA®VOlL TOAAATANGIACTNKAY UETA OO
petaoynuoticpd Pakmpiov (competent cells) DHSa kot akoAovOnoce amopdvmon tov

Ao Udiov KAOe PHETAAAAENG OE PEYAAT KALOKAL.

Kotaokev avoocuvovaopévey adevoiav

Ot avacvvdvacpévol adevoitkol @opeig (“pAd-X) ywoo kaBe petdiraln g oamoA-I
enwdorov pe to meproplotikd Evivpo Pacl ywa va yivouv ypoppkd popia kot 10 pg
DNA ypnowomomOnkav ywo dwpdAvvon (transfection) wvttdpov 911. T v
Sopolvvon ypnopomombnke o avtidpactiplo Mmosopdtov Lipofectamin™ 2000 ¢
Invitrogen, cOpemva e TIg 001 YiES TOL KOTACKELAOTN. AfKa Le dMOEKA LEPEG UETA TNV
StapdALVON Ta 1iKé GOUATIOW TOV TAPAYONKAY TPOKAAEGOV AVGT TV KLTTAP®V Kol TO
AMpa ypnowomomnke Yoo poéAvvon KoAlépyswag kvttapov 911 oe peyolvtepn
KAlpoka, og doyela kKoAMeEpyewag T-175. Ot porvveeig éywvav og Bpentikd péco L-15 pe
2% HIHS kot 1% oavtifotikev. Ado pe tpelg nuépeg HeTd TV HOAVLVGT, T KOTTOPO
AMOnkav kot To Kowvovplo AVpe ypnolpomombnke ywoo v poOAvvorn ovOpdmiveov
euppvikav veppwov kovttdpov HEK-293 mov éxovv kailepynbei oe minpdtnrta
(confluency) oe doyela tputAng emodvelag T-175 (triple flasks). H pdéAvvon éywe oe

Opentikd péco Leibovitz’s L-15 pe 2% HIHS kot 1% ovtifroticev. Me poivven HEK-
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293 kuttdpwv oe peydin kiipoko, mopdydnkav peydieg mocdHTNTEG AVOGLVOLVUCUEVOV
adEVOi®MV Ol 0moiol amopovadnkay 3 uépeg HETA TNV HOAVVON T®V KLTTAP®V G QAo
TOPUYOYNG TOV AVOGLVIVAGUEVOY 0OEVOTDOV Kot TPy enEABel 1 ADON TOV KLTTAPWV.
Ta xOtTOpa TOL EEPOVV TOL OOEVOIKG COUATIOL GLAAEYOMKOV HE QULYOKEVIPNON, OE
popon wnuatoc. To inuo véom 3 kKOKAovg Yoéng / andyuéng (-80 °C / 37 °C) wote va
AvBobv ta KOTTOPO Kot Vo amedevfepmboiv To uKd copdtion. Me @uyokévipnon oTig
3000 otpo@éc avd Aentd (rpm), yuoo 10 Aemtd, droywpileton o vIepkeipevo dStdAvpo Tov
TEPEXEL TO UKG COUATIL Omd TO omacpéve KOTtapo. Amd 1o SdAvua  ovTtod
amopovodnkav to ukd ocopdtie oe  KaBapn popen] HEC®  OVO  SLUSOYIKAOV
VIEPPLYOKEVTIPNoEDY Gg dafdaduion yAmprodyov kowsiov (CsCl). T v mpd
euyokévtpnon torofetOnkayv 2 ml drodvpatog CsCl I (0,619 g/ml in TE, émov TE: 10
mM Tris-HCl, ImM EDTA, pH: 8) mov €yt deiktn ddBraong 1.379, ndve and avtd
tonofetOnkov 5 ml dwAvpatog CsCl II (0,277 g/ml in TE) mwov éxet deiktn S0 aong
1.353 ko téhog ta 2-3 ml droddpatog ukdv copatwiov. dvyokévipnon otig 30.000 rpm
vy 90 Aentd, otovg 4°C, cvyKEVIPOOE Ta UKA GOUATI o€ pe {dvn evolbpeong
mokvoTnTog petald v daivpdtov CsCl I kar CsCl II. H {ovn avty cuAréyOnke pe
BorBeta cvpryyoc kot petapépOnke oe ddAvpe 12 ml CsCl 1T (0,450 g/ml in TE).
AxoloOOnoe n devtepn Puyokévipnon otig 55.000 rpm otovg 4°C, v 16-20 mpeg. To
Brpo ovtd CLYKEVTIPMGE TOL GOUATIO TOV 0OEVOTOV G€ pia {ovn mdyovg nepimov 2mm. H
Covn cvAléyOnke kar eEicoppomnnke évavtt dtadvpotog covkpdlng [10mM Tris-HCI,
2mM MgCl, 5% Sucrose, pH: 8] oe koacéta Samidvone Slide-A-Lyzer® (MWCO:
10.000) tg PIERCE. To dulvpa adevoinv ympiotnke oe pkpods oykovg (aliquots) oe

mupodoyeio vepkatoyvkn (cryovials) kot dwutmpnOnke otovg -80°C. Tnv anopdveon
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TOV OOEVOIIKOV COUOTIOIOV 0KOAOVONCE 1 TITAOGOTNON TOVG UEGH TNG OOKIUACING

OYNUOTIoUOV TAOK®V pOAvvong (plaque assay).

Aokpaoio cynuatiouov poilvocuoatik®v rtiaxv (Plaque assay)

Kvttapa 911 og minpn avdntuén oe povootiBdoa LoALVONKaY pe d1ad0yIKEG OPALDCELS
OVOoLVIVACHEVOY 0devoidV. Suykekpipévo, kabapiopévol adevoiol apaiddnkoy 5x10°
émc 5x107 popég oe Opentikd péco Leibovitz’s L-15 (copminpopévo pe 2% HIHS kot
1% oavtifotikd) kot ypnowonombnkay ywoo péivvon kvttdpwv 911 mov eiyov
petapepbel v Tponyovuevn Nuépa o€ doyeia kalhépyelog 6-well pe mokvomnta 1,5x
10° kuttdpov ava mnydadt kodépyelag (well). Ta kottopa énerta omd 20 AeTTd ETMOOTC
pe 1o O1dAvpa Tov adevoiol, otabeporomOnkav oto doyelo KaAMEPyeElng pe BpemtTikd
néoo [2x MEM, 4% Heat Inactivated Horse Serum (HIHS) kot 25mM MgCl,] apoaiopévo
pue owvpa ayap [1,5% dayop, 40 mM Hepes, pH: 7,4] mov otepeomoteitan o€
Beppoxpacio dmpatiov. Ta kottapa enwdotnray otovg 37° C o déka (10) pe dddeKa
(12) nuépeg. IMhakeg polvvong/Avong otn HovoosTtolBdda KLTTAP®Y @AVIKAY LE YOUVO
natt o¢ ykpileg mEPLOYES VO Yol AdEVOTIOVG TOL EKPPALOVY TaPAAANAL KOL TNV TPMTEIVT
GFP evtomiotmkav pe ™ Pondea @Bopiloviog pikpookomiov, petpndnkav yio kéde
apoimon Kol YPNOLOTOmONKAV Yol TOV VTOAOYIGHO TOL TITAOVL (GLYKEVIPMOONG) TMOV

AOEVOTIKAOV cOUOTOIOV TG KA adEVOTIKNG KATAGKELNS.
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Exopaocn kou éxkpion s aypiov tomov (WT) kot Twv puetalioyusévav uopoayv tyeg
amoA-1.

INo va ektyunBel n €kppaon kot €KKplon ToV dPoOp®V Hope®v TG amoA-I mov
Kataokevdotnkay, ypnopomomonkoy kottapo HTB13 e minpotta 80% kot e 5 ml
Opentuicov péoov Leibovitz’s L-15 copuninpopévo pe 2% HIHS, oe kahliépyela oe mdta
dwpétpov 100mm (P-100 petri dishes). Ta wOtropo poilvvOnkav pe adevoiodg mov
exppalovv popeés ¢ amoA-I oe moAdamidtmrta pdivvong (MOIL: multiplicity of
infection) 20. Q¢ moAlamAdtnta péAvvong opiletal o aptOpdc LOAVGUATIKOV COUATIOIMV
adevoiov ava kuttapo. Eikoot téooepig (24) dpeg petd v poAvvon, ta KOTTOPO
mnkav pe 1x PBS kot enodomkav pe Opentikd péco dvev opol, yo 2 dpeg. X
ouvéyela, kavovplo Bpemtikd péco Leibovitz’s L-15 mpootébnke kot ta koTTOpO
enmmaotnkoy yo. 24 opeg. Metd 11g 24 mpeg, 10 Opentikd péco cvAAEXOnke Ko €va
delypa tov avaivbnke pe SDS-PAGE yu éxppaon g npwteivng amoA-I. H mocdtra
™G TPOTEIVIG TPOGIIOPIoTNKE HE TAPAAANAT avaAvoT cvuyKeKpEvng mocdtntag (1-10

ug) tpmteivng BSA.

Hapaywyn tns WT kot tv puetoiiayuévov uopeav tys arxoA-I1 ypnoeponoimvrag to
GUGTHUO TOV AVAGVVOVAGUEVOY AIEVOIMIV.

Mo mv mopayoyq tpoteivng anoA-I oe peyddn kiipoka, ypnoyoromdnkay KotTapo
HTB13 (SW 1783, human astrocytoma) ce minpotnta 80 %, ce Opentikd HéGO
Leibovitz's L-15 cvurinpopévo pe 10 % (v/v) FBS, xaliepyodueva oe KoAwvdpucd
doyeta koAAépyelag. Ta wOTTOpPO pOAVLVONKOV pE aOEVOIODE KATOOKEVOGUEVOLS VO

ekepalovv v aypiov TOTOV 1 TIG HETOAAAYIEVES LOPPEG TG amoA-I, oe ToAAaTAGT T
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puéivvong (moi, multiplicity of infection) 20. Metd amd 24 ®peg en®AONG HE TOLG
adevoiote, ta kOTTapa exkmAvdnkoav pe 1x PBS, enwdomkav yio 1 dpa oe @péoko
Openticd péco, Leibovitz's L-15 yopig FBS, kot apod to péco avavembnike, apédnke yuo
GAdeg 24 wpeg enmaong. Metd T1g 24 dpec, To OpenTikd HEGO GLALEYONKE KOl KOLVOUPLO
Héco mpootédnke ota KVAOpKd doyeia, Yo dAdec 24 dpeg. H cvAloyn (harvest) tov
Openticod péoov emovonednke 5-6 @opéc cLAAEyoviag ouvvolkd mepimov 1 L

Bpentucol yia kB popen ¢ TpmTEIVNG amoA-L.

Amrouovwon kar kabapiouog tns WT kai twv uetaiiayuévay uopeav tys omoA-I.

H npwteivn mov mepiéyetor oto Opentikd pé€co mov GLAAEYXONKE amd To KLAVIPIKA doyEin
KOAMEPYEWOG, OMOUOVAOONKE HE YPOUOTOYPOUPIO 1OVIOOVTOAAAYNG YPTCLLOTOUDVTOG
HiTrapQ koAdveg tov 5 ml (Amersham) akoiovBoOpevn omd ypopoatoypagio Loplokng
dmdnong ypnotiponowwvrog otnieg Hi-Prep Sephacryl S-200 6mwg €xel meprypagel and
tovg Laccotripe ko cvvepydteg (Laccotripe et al. 1997). Zvykekpiuéva, to Opentikd péco
elooppomnOnke pe dSwamidovon €vavtt dwivpotoc 0.01 M Tris-HCI, pH: 8, péoa oe
uepPpdévn dwmidvong (Dialysis tubing) dwpétpov 28.6 mm g Fisher Scientific mov
ocvykpatel popuo peyorvtepa tov 12 kDa (MWCO: 12.000-14.000). To Opentikd péco
v KaBe popen g omoA-I épace and GIATPO, Yo ATOUAKPLVON KLTTAP®V OV EXOLV
TOPOUEIVEL KO TPOTEIVAOV TOV KATOKPNUVIGTNKAY KOTA TV Somwidvuon, Kot «popTtadnke»
OTNV KOAOVA 10VTO-0vTOALAYNG pe Toyvtnto 2 ml/min. H éklovon g kolovag €yve pe
KAlon ovykévipoong and 100% dwivpatoc 0.01M Tris-HCl oe 100% oSwivpatoc 1M
AvOpaxucod Appmviov (Ammonium Bicarbonate) kot pe puBud 1 ml/min. ZvAii&yOnkoav

KAdopato Tov 3ml og yuvdAvoug coinveg Kot dstypa Tovg (S0ul) avadlvdnke ce mkTopa
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noAvokpviapiong. Ta kAdopata mov mepieiyav tpwteivn anoA-I avapeiydnkav petald
TOVG Kol cLYKEVTPOONKaV oe dyko < 3 ml pe Quyokévipnon e QIATpa GLYKEVTPWOONG
Centriplus YM-10 t¢ Amicon (10.000 MWCO). To odidAlvpa 7Tov TPOEKLYE
«POPTOONKEN e cVPLYYa GTN GTHAN Hoplokng dmbnong kat ekhovotnke pe ddlopa 0.15
M AvBpakikov Appmviov pe toyvmto 0.4 ml/min. Agtypa (20 pl) and 1o Khdopato
avoALONKE G TNKTOUO TOAVOKPLAAUIONG Kot avTd Tov mepPlelyay TPMTEIVY omoA-I
avapeiydnkav peta&d tove. To didhvpo mov mpodkvye ENpabnke oe AvoEIAomonT
Sentry 2.0 (VisTis) yia kaAOTepT GLVTHPNOT TS KOOUPIGUEVNC TPOTEIVIG KO OTTOAAAYY|
a6 To O10ANTN (avOpaKiKd appUdVIo) 0 omoiog eEayvmbnke.

Avadidhvon ¢ kabopng TPOTEIVIG Yoo XpNoN OE in Vitro TMEWPAUOTA, £YWVE CE
dwlvpa 1x PBS og ouykekpyléveg GUYKEVIPOGELS GOUQ®VO UE TIS OVAYKEG TOV

TELPALOTOG,

'Eéodog yoinotepoins uéew ABCAI

H ABCAI1-eEaptopevn ££000G Y0ANGTEPOANG VTOAOYIGTNKE HUEG® YPNONG HOAKPOPAY®OV
KUTTOP®OV TOVTIKOD. XVYKEKPIUEVO, TO pokpoeayo J774 ota omoio M €KEPOACT TOL
uetapopéa ABCAIL emdyston péow tov ovardyov tov cAMP, cpt-cAMP (8- (4-
chlorophenylthio) adenosine 3" : 5'-cyclic monophosphate) oakoAovBmvtag 10
poTOKoAOo Twv Chroni et al. (Chroni et al. 2003). Zvykexpuéva, kottapa J774
«otpdvovTow ot mdta 12 ayadidv (12-well plates) oe mokvotra 5x10° kottapa/well
o€ Opentikd péco [DMEM pe 4.5 g/L yAokdoln, 10% (v/v) FBS kot 1% avtifotikav]. 24
dpec petd, ta kottapa emonpaivovton pe 8 pCi/ml [*Cl-xoAnotepdin yio hheg 24

opeg. Metd TV EMGNUAVOT TOVG UE PASIEVEPYN YOANGTEPOAN, TOL KOTTOPO EXTWAGTIKOV
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v dAdec 24 opeg, pe 1 ml Opentikod pécov evepyomoinomg to omoio mEPEXEL TO
avédioyo tov cAMP (cpt-cAMP) oe ovykévipwon 0,3 mM, ce DMEM pe 4,5 g/L
YAvkolng, cvurAnpopévo pe 0,2% (w/v) BSA, mapovsio avtifotikdv. 1o t€Aog G
emmaong akolovbel ékmAivon tov kuttdpov pe 1x PBS kot endaon tov Kuttdpov pe
Openticd péco mov mep€xel, e€ktdc TG BSA, kot ™V mpOTEIVNN-AmOdEKT NG
yoAnotepoing (WT 1 petarloypéveg popoég g amoA-I) oe ocvykévipoon 1 uM. H
emmoaon ovveyiletat Yo 4 dpeg omdTe KOl GLAAEYETOL TO OPENTIKO HEGO Kot ToL KOTTAPO.
To Opentikd péco kabapiletor amd Tor KHTTOPA TOL UOPOVVTOL LE PLYOKEVIPNOT OTIG
4000 otpogég avd Aemtd (rpm) v 5 Aentd. And 10 vmepkeipevo, 40 pl
YPNOLOTOWON KAV Yo HETPTOT TNG PASLEVEPYOV YOANOTEPOANG oV TePEyovv oe 10 ml
VYpoV omvOnpiopov (scintillation cocktail), kot yio ektipnom g xoAnotepOAng mov £xet
e&éMBel and ta kutTapa. To kittapa ota Tdto KaAMEpyelag enmalovtal yio 20 AenTd pe
dlvpa Aong (0,8 ml PBS, 0,1% Triton-X 100 kor 1mM PMSF), ce Beppokpacio
dopatiov, vd avadevon. And to kuTTaptkd Adpa petprOnke n padievépyeia oe 40 pl oe
10 ml vypoV omvONPIGHOL Kot VTOAOYIGTIKE 1) GUVOAIKY] PASIEVEPYELL TTOV VTLAPYEL GTOL
kottapa. To 10600t TG ekepyduevnc [PH]-xoAnotepding vrokoyioTnke dtopdvTog Tic
KpoOUGEIS oV HeTPONKOV 0TO OpemTikd PEGO WE TIG KPOLGES amd TO GUVOAO TMOV
Kpovoewv TG0 TOL Opemtikod 000 KOl OVTOV TOL KLTTOPWOV Avuatos. o Tov
vroAoyiopd g Kabapng (net) c-AMP-eEaptapevng e£6d0v Y0ANGTEPOANG, TA TOGOGTA
€€000v YoAnotepOANG amd KOTTOpO 6Tl ool dev yopnyndnke to avdioyo tov cAMP
(U €W €€000¢ yoAnoTEPOANG), apapédnke amd ta TOGOoTA 600V YOANGTEPOANG
KUTTOpoV oto omoio yopnynbnke o evepyomomtng  cpt-cAMP (ol €Eodog

x0ANoTEPOANG). To m0G0sTd ££000V YoANGTEPOANG OV emdyel 1 WT amoAl otig 4 dpeg
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enmaong opiomke ®g 100% kot ypnopomomOnke yio cHYKPIoN HE TNG UETAALAYUEVES

HopeEG NG amoA-I.

Karaokeon avacvvovaocuévys HDL (rHDL).
Ta ocopatidie  ovacvvovacuévng HDL  (reconstituted HDL, rHDL) mepieiyav
yolnoteporn kar [*Cl-yornoteporn ([4-'*C] cholesterol, 0.04 mCi/ml, ewdurg
evepydtrag 45 mCi/mmol, g Perkin-Elmer Life Sciences, Inc.), pooceolmidw S-
oleoyl-y-palmitoyl-L-a-phosphatidylcholine (POPC, tng Sigma) kot mpwteivny amoA-I,
Kol Kotookevdomkay pe v puébodo dtamidvong mapovsion yoAtkov vatpiov (sodium
cholate) dnw¢ meprypdagetar amd tovg Jonas kot Matz (Matz and Jonas 1982).
Yvykekpéva, to POPC, yoAnotepodn, amoA-I Kot YoAkod vaTplo GuvdLAcTKOV O
TeMKT poploky avooyia 100:10:1:100 (mol/mol), avtictoyw, copminpouéva pe [“Cl-
YoANoteEPOAN ov avtiotoryel oe 5000-7000 cpm/nmole pn padievepyng YoANGTEPOANC.
Apywd ta POPC (2,71 gr POPC avé 1 gr amoA-I mpwteivng, oe éva Tumikd meipopo)
ouvovdotnkay pe v xoAnotepoin (0,14 gr yoAnotepding avd 1 gr amoA-I ntpmteivng )
(padevepyn ko pn). To petypo avadedtnke o yodAvo coANVEplo vd cuveyn ToPoYN
al®dToL (TPog amoPLYN 0&eIdMONG) UEXPL VO GTEYVAOCEL. TNV GUVEXELN TpooTédnKay 250
ul amd ddivpa dratog [1x Salt buffer : 10 mM Tris-HCI, pH:8, 150 mM NacCl, 0.01%
EDTA] kot pe o avédevon otovg 4 °C ent plog opag, dStedvtoromOnkav ta Amidio.
[IpocOnkn yoiucod varpiov Kot ovadevon otov mayo Yy 1 dpa dnpovpyel pkkOAa
Mmdiov. Téhog, mpootédnke n mpwteivn anoA-I Kot pe avadevon oe mdyo yuoo GAAN 1
opa dnuovpyndnkav dokoegwdn copotioww HDL Amompoteivov (rHDL). To rHDL

ocOMOTOI OV KoTaoKeELAoTNKAY gEicoppomnOnkay e Swmidvon (dialysis) péow
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neuppavne pe odpetpo moHpwv mov emrpémovv £€odo  popiov palag (MWCO)
ppotepng tov 12-14 kDa, évavtt 1x Salt buffer, otovg 4 °C, v v amopdkpouven tov
YoAkoV votpiov. T v oamopdkpovorn eledBepng amoA-I axolovbnoe emimAéov

dwamidvon oe dddvpo 1x Salt buffer pe pepPpdvn dwamidvong ue MWCO ta 50 kDa.

Aoxuij evepyomoinons tov evibuov LCAT.

Ot avtidpdoelg dokung g evepyomoinong tov eviopov LCAT éywav pe avéavopevn
nocotnta rHDL, yio xéOe petoadloypévn popon amoA-I, kpatovrog otabepn v
nocotnta Tov evibpov (Chroni et al. 2004a). H mocdtta ¢ rHDL kaBopiotnke pe
Baon Vv TEPEKTIKOTNTA TOV COUATOIOV 68 TpwTeEivN amoA-I kot ftav and 0,0007 mg
puéxpt 0,032 mg mpoteivic. H youniodtepn ovykévipmorn LTOGTPMOUATOS TEPLEYE
tovAdyiotov 5.000 cpm padievepyng yoinotepoins. Ta copotidwe rHDL mpootédnioav
o€ yvbAwvo coinvaplo poll pe S0ul  doddpotog 40mg/ml BSA kot 20 pl  dedvpatog
100 mM B-pepkantoaiBovorng. To pelypo avadedtnke oyvpd (vortex) Kot ETMAGTNKE
otoug 37°C yw 30 Aemtd. Xt cuvéyela, kKot 6 akppg xpovovg, tpootédnke to Eviupo
LCAT (2,8 pg oe 6yxo 25ul) kot n enmdaon cvveyiomke yia GAia 30 Aentd. H avtidpaon
TepuatioTnke pe v Tpocstnkn 5 ml dtedvpatog yAopopoppiov: uebavoing (o avaroyio
2:1) ovunAnpouévo pe 40 ng/ml okeikov eo0tépa YOANGTEPOANG Kol YOANGTEPOANG. To
petypo avadedtnke 1oxvpd yoo TV ekyOAon tov Mmdiov kou apédnke otovg 4°C v
TovAdylotov 40 Aemtd, dote vo dwymprotel n opyaviky and v avépyavn ¢don. H
vdaTkn @daon (vrepkeipevo) amopokpvvOnke pe yvdiwvn mméta Pasteur kot n kdto
(opyavikn) @dom EnpdOnke vod pevpa aldTov. Avadidivon Tov vroAsippatog oe 75ul

YAOPOPOPUIOL ETETPEYE TNV UETAPOPE KOl OVAAVOT] TOV MMV GE YPOUOTOYPOPIKN
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nhdka Aemtig otolBdoag ITLC (Pall Corporation). H mAdka avarntoydnke yio 5 Aentd og
dtddvpa TeTperaicod abépa: aBOA-0Bépa: 0&kod 0&éog o avaroyia Oykwv 85:15:1. Ot
Loveg TV €0TEP®V YOANGTEPOANG KoL TNG eAeVOEPNG YOANOTEPOANG EULPAVIGTNKAV ®G
kitpveg Loveg amd v €kBeom ¢ mAdkag o€ aToVG 1wdiov Yo 15 pe 20 devtepdrental,
YEYOVOG TOL eMUTPENEL TOV dywpiopd tov deopov Lovav. H eotepomompévn
YOANOCTEPOAN LETAVAGTEVEL O YPYOPO CTINV XPOUATOYPAPiO. oVTH evd 1 €Ae0BepN
YOANOTEPOAN OYeOOV oTNV UIoT TaxOTNTA. XTNV GLVEXEWR 1| TAGKA apEONKE GE peLLLA
aépa ®ote va eEoyvobel to 10d0. Ot {dveg mov mepLeiyay TNV €0TEPOTOIMUEVT
YOANOTEPOAN KOt TNV €AeVBePN YOANGTEPOAN KOTMKOV Kol TomoBeTHONKAV YWPIoTA GE
colMvec palli pe owdAvpo omvOnpiopov (scintillation mix). AkoiovOnce £€viovn
avdodevon (vortex) kot HETPNOTN TOV Kpovoewv oe perpnty omwvonpiopod (LKB
Scintillation counter).

O pvBudc pe Tov omoiov 1 YOANGTEPOAN e0TEPOTTOLEITOL EKQPAOTNKE G TO. nmoles
€0TEP®V YOANOTEPOANG oV oynuotilovror ava dpa (nmoles/h). T va vmoloyiotel M
newpopotiky] Vmax (Vmaxapp) kot to newpopotikd Km (Kmypp) g avtidpoaong, o puOpog
OYNUOTICUOD  €0TEP®V  YOANGTEPOANG OCULGYKETIOTNKE LE TNV OCLYKEVIPMOOY| TOV
VROGTPOUOTOC, OMAad” ¢ oamoA-I. Ta dedopéva mpocapudoTKay oTNV KAAGIKN
Kwntikn Michaelis-Menten ypnoyomoldvtag to tpdypappa Prism (GraphPad Software,
Inc.).

AOY® ™G YOUNANG  KOTOALTIKNG  €vEPYOTNTOS TOV — UETOAAAEEQOV — OmOA-
I(Leul41Arg)pisa, amoA-I(Leul 59Arg)r, amoA-I(Argl49Ala) Ko QoA -
I(Argl60Leu)osio, Ot Twés TV Kmgp, xot VmaxX.,, 7y TG petodrdtels avtég

vroloyioTnkav ypnopomoldvrag 20 eopéc vyniotepn cvykévipwon evidpov LCAT, oe
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oxéon pe ot mov ypnotpomomdnke ywoo v WT popon g anoA-I. T v cdykpion
TOV TOPOUETPOV TNG KIVNTIKNG TOV HETOAAAEE®V QVTAV, Ol TIES TPOSAPUOGTNKAV LE

J0UPEST) TV TEPAPATIKOV TV VMaX,p, TOV HETOAAAEEDV 316 TOL 20.

Extiunon tns kataivtikngg opactikotnros tns LCAT tov midouatog movrikoy

Mo v ektipnon mg evepyomrtog g LCAT 100 TAAGHOTOS TOVTIKOV TOL €KOPAlovv
TIG HeTOAAOYHEVES HOPOES TNG omoA-I poveg toug 1 oe cuvovooud pe v LCAT tov
avOpOTOL, EQPUPUOGTNKE 1 SOKIUN TTOV TEPLYPAPETAL TOPATAV® UE TN dlPopd OTL avti
™m¢g KaBapng poperg tov evlbpov LCAT, ypnowomombnkav Odeiypoto TAACUOTOS
novtik®v. Q¢ vrdéotpopa yio v LCAT tov mAdopatog ypnoiponomdnkoy copatid
rHDL «xotackevoopuéva pe WT amoA-I, copowve pe m dwdkacio mov avaeépdnke
TPONYOLUEVMG.

Xpnotporombnkayv 4 pl TAdcpatog ToviiK®v to omoio cLAAEXONKE 4 Nuépeg peTd
TV €VECT] TOLG He 0devOioNg Tov ekEPALOVV TNV  UETOAAQYUEVI] LOPON OTOA-
I(Leul41Arg)pisa. XNV TEPINTOON TOVIIK®OV OV VEOMKAV e 00EVOTI0DS TOV eKPpAlovv
TNV TOPATOVED UETOAAQYUEVT] LOPPT), OE GLUVOLOGUO LE 0dEVOIOVG oV ekPpdlovy TNV
LCAT tov avBpomov, ypnoyomombnkav 0.4 ul midopatog, Aoym g vyning LCAT
evepydtnrag tov. H apaioon avt) tov mAdcpatog eAein v’ oyty Katd Tov VmoAoyIGHo
¢ LCAT evepydtrag tov mhdopatog. Ot vmoroyiopol e KOTOAVTIKNG dpacTIKOTNTOG

¢ LCAT éywvav 6mwg avagépOnke topondve.
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Meléteg o6& povréla {dwv.

XpnowomomOnkay emipes pe EMhenym g omoA-I (ApoA1™ ™) e C57BL/6 yevetucd
vroPabpo (Williamson et al. 1992) 1a onoia ayopdotnkav omd ta Jackson Laboratories (Bar
Harbor, ME). Ta movtikia dtatnpndnkav ce 12-0po kOKA0 @@OTOC/GKOTOSI0D Kot VIO
euotloAoyikn dlouta (rodent chow diet). Oleg ot dadikacie mov axolovdnOnKav 610
YEPOUO TV {HmV NTav cOUe®VES 1e TG 00nyieg Tov EBvikol Ivotitovtov Yyeiag (NIH)
tov Hvopévov TloMteidv g Apepiknig kor tov Ivotitovtov Koapdwayysiokdv
[Modnoewv tov [Mavemotpiov g Bootdvng. Emipveg pe EAhenyn g npmteivng omoA-
I, nuxiog 6-8 Bdopddov, evébnkav péoo g moaioc eAéBac pe 1-2 x 10° pfu
avacLIVAGUEVOVY adeVOi®Y avd {do kot Bucidotnkav 4 pépeg PETd TV €veon, Emeita
and vnoteio 4 wpdv. o 10 ¥EPICUO TOV TOVIIKOV KOl TV GLAAOYN OULOTOG KO TOV

NTATIKOV 16T0V, Ypnotporomonkay atpoi tov avarsntikov isoflurane.

ATOouOVOGH TAAGUATOS ATTO AIHO TOVTIKOV.

Mo ™ ovAhoyn derypdtov aipatog amd v Akpn TS OVPAS TOV TOVIIKMOV Kol TNV
emokOlovdn amopdvemon TAACHOTOS Omd  OVTO, YPNCLUOTOMONKAY HKPOGMANVES
Microvette CB 300 K2E (STARSTEDT). H cvAkoyn| peybAwv mocotnT®mV oiptotog Kot
70 BVCLOG O TV TOVTIK®V, £Yve G GOANVES Puyokévpnong Microtube 1.3ml KE (. Ot
cwAlves avtol glvar emuoivppévor pe EDTA. And kdBe emipv cvliéyOnkav mepimov
750 pl aipatog. Duyokévrpnon tov detypdtov otig 4000 rpm yuo 5 Aentd daywpilel To
TAdopo To omolo GLAAEXONKE oe Kovovpla pikpodoyeio kKot uAGYONKe otovg 4°C péxpt

TEPALTEP® OVOADGEWDV.
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Metpnoeis emmnédv Amdiwy kou anolimonpwteiviigs A-I 6to nidoua movrikmy.

H ovykévipoon olikng yoinotepding (TC), elebbepng yoinotepoing (FC),
eocpoMmdiov (Ph) kot tpryhvkepidiov (Tg) oto mAdoUO TOVTIIKIOV TOV GLAAEYOTKE
T600Eplg  UEPEG META TNV HOAvvon pe  adevolovg, vmoloyiotnke HECH  TOV
avtwpactnpiov Cholesterol E, Free Cholesterol C, Phospholipids B ¢ Wako
Chemicals USA, Inc. xor INFINITY triglycerides tg ThermoDMA, avtictoiymg,
oOLPMVO LE TIG 00NYieg Tov Kataokevaot. H cuykévipmon tov e6tépv YoANGTEPOANG
VTOAOYIOTNKE HE OQOIPESTN TNG GLYKEVIPWOONG TNG EAELOEPNG YOANGTEPOING OO aVTN
™G OAKNG yoAnotepoAng. Ta emimedo amoA-I oto mAGGUHO vTOAOYiGTNKOAV LE TO
AutoKit-Al g Wako Chemicals USA, Inc. cOpowvo pe TIG 00NYiEg TOV KOTAGKELOGTY].
YuvBmg ot petpnoelg €ywvav ypnolponowwvrag 3-8 ul mAdopotog kot axolovOnoe

aVay®YN TOV LETPNCEWV G GVYKEVTp®on mg/dl.

Xpouazroypapio oujOnens vyprs eroifadas (FPLC).

[No mv avéivon tov mAdopatog pe duympiopd oe ypopatoypagio dmOnong vypng
otolpadag (Fast Pressure Liquid Chromatography, FPLC), ypnowomomfnkav 17 ul
TAAGUATOG A EMIPVEG LOAVGUEVOLG HE adEVOIOVG Tov eK@pdlovv TNV ayiov TOTOV
(wild type, WT) 1 petardaypéves popeég g amoA-I 1 pévo v npoteivn-eléyyov GFP.
To mAaopa apouddnke 3 popég oe 1x PBS kot avoivbnke oe koAdva Superose 6 PC
3.2/30 ¢ General Electric oto cVomuo SMART microFPLC ¢ Amersham
Biosciences pe ékAovon og 1x PBS (phosphate buffer saline) kot 6g taydmta 50 pl/min.
Yuvolkd, cuAAExOnKav 25 Khdopata oykov 50 ul to kabéva. Ta eninedo Mmdiov (TC,

FC, Ph kot Tg) ota khdopata e FPLC nposdiopictnkav oc avotépm.
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Kioouartwony midouarog pEow OREPPLYOKEVIPNONS G KAIGY GUYKEVIPWOHS
Ppourodyov kaliov.

Xpnotporombnkav 300 ul TAdcpatog TOVIIKGOV apatopéve pe puboTtikd ddAvpo 1x
PBS, og telkd 6yko 0.5 ml . To petypo pvbuiotke pe mpoodnkn 181 mg Bpwpiovyov
KaAiov (KBr) og mokvotmra 1.23 g/ml kou petapépbnie oe cowoinva euyokévipov Ultra-
clear  (Beckman Instruments , Inc.). ITéve amd o Seiypo mpootédnkay pe tn oepd 1 ml
dwAvpatog KBr mokvotrog d=1.21 g/ml, 2.5 ml swivpatoc KBr mokvottag d=1.063
g/ml, 0.5 ml dwwoAvparog KBr mokvotrog d=1.019 g/ml, kat 0.5 ml 1x PBS. To petypa
euyokevtpnOnke ywo 22 h, oe kepain SWS55, otic 30.000 otpopég ava Aentd (rpm). Metd
TO TMEPAG TNG VIEPPLYOKEVTPNONG, KAdouata 0.5 ml cuAAEYONKaY amd TV KopLPN TOV
plypatoc, yuoo mepoutépm avaivoels. O deiktng dtabiaong (refractive index) tov kdébe
KAMAopatog petpndnke oe petpntn o1dbAaong (refractometer) tng American Optical Corp.
KOl 1 HETPMOM UETOTPANMNKE G€ TLKVOTNTO HE PAoT TPOTLAY KOUTOAN 7OV
KOTOOKELAOTNKE HE OAVUATO YVOOTNG TLKvOTNTaS. Ta KAGOUOTO OTNV GLVEXELN
eElooppomnOnkav pe oamidovon Evavtt HO kon 100 pl and kabe deiypo avalvdnkav pe
SDS-PAGE. Ot {dvec T@V amOMTOTPOTEIVOV Kol 1 KOTOVOUN TOVG PAvnKoy HETd omd

YPDOGCN TOV TNKTAOUOTOS TOAVOKPVAAUIONG pe xpwoTikny Coomassie Brilliant Blue.

Avaivon niextpovikod uikpookomiov (EM) twv Klaocudtmy mov mepiéyovy npoTeivy
amoA-I.

Mo mv avdAvon nAeKTpovikod HIKPOOKOTIOL To. KAAGUOTA TOV TAGCUOTOS UETO TNV
VIEPPLYOKEVTPNOT, EElcoppomnOnkay pe dtamidvon évavtt dStoddpoatoc EM [EM buffer:

126 mM o&kd appadvio, 2,6 mM avBpaxwkd appodvio, 0,26 mM EDTA, pH 7.4].
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Agtypato and to KAdouato 6 £mg 8, Ta omoio EMTALOVY GTNV TEPLOYN TLKVOTNTOS TNG
HDL (1.100 g/ml < d < 1.152 gr/ml), vnéotnoav ypdon pe 01000 ¢mcPo-forppdpo
(sodium phosphotungstate), aneikoviotnkov o€ NAektpovikd pkpookomo Phillips CM-
120 (Phillips Electron Optics, Eindhoven, Netherlands) kot potoypaenbnkav and tov
Dr. Donald Gantz tov Topéa Broguowmng tov IMavemomuiov g Bootdvng. Ot

QoToKpoypapieg Exovv peyebuvoei katd 225.000 popéc.

Mpn amoodratartiky NAEKTPOPOpRGy ovo dractacewy (2D).

H xatavopn tov kiacpdtov g HDL oto mAdopa avolvdnke pe niexktpopopnon dvo
dwotdcewv cvpeova pe toug Fielding kou Fielding (Fielding and Fielding 1996), pe
HKPEG OAAAYEC. ZVYKEKPIUEVA, GTNV TPAOTN O1AGTACT) TOV OVOAVEL TO. GOUATIOW KUPIWG
Baon tov @optiov tovg, 0.5 pe 1 pl TAAoHOTOC avaALONKOV pHe NAEKTPOPOPNOTN GE
mktopa ayapolng 0,75% ota 75 Volts (V), otovg 4°C, og didAvpa 50 mM barbital (pH
8.6, Sigma, St. Louis, MO) ywa 2 mepimov mpeg ko péypt 1 xpwotikn bromophenol blue
TOV SelyUdTomV va Tpoympnoet 5,5 cm and 10 onueio ekkivnone. Awpideg Katd prKog
TOV TNKTOUOTOS ayapOlng TAATOVg 2 mm, oL GEPOLY TIG VIO AVAAVGY| MITOTPWOTEIVEG,
peTa@EPONKAY 6€ TKTOUO HE KAION GLYKEVIP®ONG TOAvOKPLAauidNG 4% og 20%,
QYOPOGUEVO A0 TNV eTaLpio BIO-RAD®.

H avdivon omv dedtepn d1dotaoon TOv avaAdEL To cOUOTIOWN Kupimg Pdorn Tov
ueyéBovg tovg, £ytve ota 90 V, otoug 4 °C, oe un amodataxtid otdivpa 1x TG [1L 10x
TGS : 30,2 gr Tris-HCl, 144 gr Glycine], ywa 2-3 opec. Ot Mmonpmteives petapépdnkay
00 TO TNKTMUO TOAVOKPLACUIONG G€ HEUPPAVN VITPOKLTTOPIVIG Kot aviyvevorn g

npwTeivng amoA-I emtevyOnke péom tov avricopatog AB740 évavtt g avBpdmiving
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amoA-I, oe apaiwon 1:2000 (goat polyclonal anti-human apoA-I antibody, amd tnv
Chemicon International).
Amrouovwon RNA kot avaiven katd Northern.
Olkd RNA amopovondnke and 10 rop enipvmv, TE66EPLG LEPEG LETA TNV HOAVLVON LE
OVOoVVIVAGHEVOVG 0dEVOTONE, pe xprion Tov avidpactnpiov Trizol® e Invitrogen kat
COLPMOVO, LLE TNG 00N YIEG TOL KOTAOKEVAOTN. LVYKEKPIUEVA, YpNoLomomOnKay ept o 5
mm’ nroticod 16tov kot 1ml avuidpactpiov Trizol. Opoyevomoinon Tov 16Tob £yve yia
30 sec og opoyevomomt] Minibeadbeater tng Biospec Products. AkolohOnoe exyviion
pe 100 pl yAwpogpoppiov kot opoysvomoinorn tov Odetypotoc, ywo 10 sec. To RNA
amopovodnke émetta and euvyokévipnon otig 13.000 rpm ywo 15 Aentd, otnv vOOTIKN
edon (vmepkeipevo). To vmepkeipevo peTOEEPONKE oG  KOvoOPlO  UIKPOGHOANVO
QLYOKEVTPNONG Katl akolovOnoe katakpnuvion tov RNA pe ico dyko tcompomavoing
(mepimov 450 pl) ko @uyoxévipnon otig 13.000 rpm, yia 20 Aentd. AvadidAivorn tov
RNA éywve og vepd amarroypévo and RNéoes pe yprion DEPC (Diethylpyrocarbonate).
[No mv avdivon katd Northern, detypoata 15 pg ohuod RNA amodiatdytnkav og
dwvpa  eoptwong (RNA loading buffer) [125ul Dianozed Formamide, 40ul
Formaldehyde, 20ul RNA running buffer kot ypwotikry bromophenol blue] pe enmaon
otovg 65°C, vy 10 Aemtd, ko ovorvOnkav pe miextpoedpnon oe 1.0% mnkropo
QopuaAdebidnc-ayapoing ota 20 V o didAvpa niektpopopnons RNA (RNA running
buffer), [20mM MOPS, 5SmM Na-Acetate kot ImM EDTA], yia 16-18 ®peg. To nriktopa
v v ovéivon tov RNA kotackevdotmke pe 1 gr ayapoling o€ 75 ml DEPC-H,0, kot
npocOnkn 16,7 ml @opuardetiong, 7,5 ml dwwidparog niektpopodpnong RNA «ar 5 pl

Bpopovyov Awiov. H déopevon tov Bpopodyov abdiov oto RNA kot mapatipnon
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vd UV axtvoPolria emiPefoimoe tv moidmta Kol T0 160T0G0 UETAED TV OEYUAT®V.

St ovvéxeta 1o RNA petapépdnke amd 1o miktopo oe véhov pepfpavn Hybond XL

¢ Amersham cg diéAvpa 10x SSC [1,5 M NaCl; 0,3 M kitpwed vatpro, pH: 7], yia 16

opeg. Metd v petagopd tov RNA oty pepppdvn, n tedevtaio ekmiévetan og 2x SSC

dlvpa.  AkohlovOnoe mpoécdeon tov RNA omv  pepPpdvn (cross-linking) pe

axtivofoAnon oto vrepiwdeg (UV irradiation) péocwm tov Stratalinker g etopiog

Stratagene, ota. 0.12 J/em” yua 30 sec.

Aviyvevtés emnéowv éxppaons mRNA (probes).

Mo mv aviyvevon tov emnédov ékppacng mRNA pépovg tov yovidiov mov peiétnoa,

ypnowonomOnkav aiiniovyieg 200-300 vovkAeotdiov amd to avrtiotorya yovidw

otoyovg. ['ia v amdktnon toug £yve PCR pe katdAiniovg ekkivntéc (primers) e DNA

mAoopidlr mov  @épovv TV aAAnAovyic tov KABe yovidiov. Ot ekKvNTEC TOL

xpnoonomdnkav givat o e€ng:

I'ovidwo Ovopo IMThoopioro-
AlMhovyia ekkivnTi] (primer)
oT0)0g EKKIVITN Ppopéag yovidiov
Exxwvnmg 1 5’-AGTTTGAAGGCTCCGCCTTGGGAAA-3’
omoA-I pUC19-apoAlg
Exxvnmg 2 5’-CACTTCTTCTGGAAGTCGTCCAGGTA-3’
human | Exxwntg1 5’-GACATGGACACCAAACATTTCCTG-3’
pCDNA3-hRXRa
RXRa

Exxvnmg 2

5’-ATGTGCTTGGTGAAGGAAGCCAT-3’

Ot vTOAOUTOL OVIYVEVTEC KOTOOKEVAGTNKOV OO TO TAACUIOWL OV (QEPOVV TIC

aAAnlovyieg otdyovg, Ue YpNoN EKKIVNTOV Tuyoimv €£ddwv vovkAieotdiwv (random
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hexamers) og avtidpdoelc molvpepiopod. T 1o yovidwo-otoxyog GAPDH
(glyceraldehyde 3-phosphate dehydrogenase) tov movtikoy ypnoyomomdnke 1o
nhaopidto pTRI-GAPDH-Mouse ™¢ AMBION. T'a 1o yovidio-ctdyog HNF4a tov
avBpomov ypnoiponomdnke 1o mhacpuidio pMT2-HNF4a, evd yio too Smad3 kor Smad7
ypnoonomdnkav ta mAacuidie pcDNA3-Smad3 ko1 pcDNA3-Smad7, mov @épouvv Tig
avtiotoryeg cDNA aAdnAovyieg kol TpooeEpOnKay guyEVIKA amd TO PYACTIPLO TOL Ap.
Kapddon.

Ot aviyveutéc VOUKAETKAOV 0EEmV (probes) KOTooKEVACTNKAY HEG® TOV GUGTHUATOG
Rediprime II Random Prime Labelling System (Amersham Biosciences), cOpemva pe t1g
odnyiec Tov katookevaot) Kot Paciletal v Tuyaio exkkivnon kKot aviypaen tov DNA

Kkat emonuoven tov pe [2PJdCTP.

Yppioomoinon twv aviyveorwv (probes) ue to RNA.
Mo v vBponoinon Tv aviyvevtov pe 10 RNA ot pepfpdves enwdomrkay e didAvpo
npo-vPpwonoinong (pre-hybridization buffer) [5x Denhardt’s buffer, 50% Deionized
formamide, 50mM Tris-HCI pH 7.5, 0,8M NaCl, 0,1% Sodium Phosphate, 10% Dextran
Sulfate, 100 pg/ml Salmon sperm DNA, 0,5% SDS] otovg 55°C, yo 4 ®peg kot 6t
OLVEYELDL TO OlIALUO. OVTIKOTOOTAONKE pe VEO OtdAvpo oto omolo mpootédnke o
padroonpacuévog aviyveutng (probe). H vppidonoinon yiveton otovg 55°C, ya 16 dpec.
Ot pepppaveg petd v vPpomoinon nAvOnkav pe didAvpa nAdvong (wash buffer)
[2x SSC, 0,01% SDS] o¢ Oeppokpacio dopatiov, 2 pe 3 popés, oAAALovTog T0 dtdivpa
mAoong, puéxpt m pétpnon g padievépyswng va mécel ot S000 kpodoelg ava Aemtod

(cpm) kot to onpa va givar peyadvtepo tov BopvPov (background) katd 3 popéc.
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Mo v aneikdvion Tov GNUOTOS, PN eKTEOMKE OTIC PHePPPAVES YL TOVAGIOTOV 2
DPES, avALoYa TNV £VTOGT TOL CNUATOG, Kol 6Tovus -80°C yio eAayloTtomoinon dudyvong
tov onuatog. Ilocotikomoinomn tov ONUATOC TOL  aviveELTH| £ytve pe  xp1oM
Phosphorlmager (model 400B) 1tng Molecular Dynamics. H kavovikomoinon
(normalization) Tov onpatog Yo Ekepacn mRNA g avBpadmivng amoA-I £ywve oe oyéon
pe to emineda €kppaong mRNA vy v GAPDH (Glyseraldehyde-3-phosphate

dehydrogenase) Tov movtikov.
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A) IN VITRO KAI IN VIVO MEAETH THX XXEXHX AOMHX - AEITOYPI'TAX

OYXIKQN KAI TEXNHTQN METAAAAZEEQN THX AITIOA-I

Al. ENEPrOnoIHzH THE LCAT A0 THN AIOA-L, IN VIvo.
I. KATAZTKEYH ANAYXYNAYAXMENON AAENOIQN TOY EK®PAZOYN METAAAATMENEX
MOP®EX THX ANOA-I TOY ANOPQIOY KAI ITAPATQIH KAI KAGAPIZIMOXI TON

METAAAATMENOQN MOP®QN.

Katackevyp avacovovacuévmy adevoidv mov ekppdlovy UeTallaypéves Hoppés Ts
amoA-1.

Mo v koTackev] TOV OVOGLVOLACUEVOY adeVOIDY oL ekPpdlovy v WT xou T1g
netodhaypévec popeéc e omoA-I ypnowomowifnke 1o ocvotnua pAdEasy”, omec
TEPLYPAPETAL oTNV evotnTa. «YAMKA kot MéBodow. TTapdiinia, KoTtaoKeLAoTNKE Kot
évag kevog adevoioc mov ekgpdler v GFP. O adevoidg awtdg ypnolomomdnke g
mopdyovtag opvnTiko eAEyyoL (negative control) ota mewpdpato Tov akolovdncay.

‘Eva yopokmnplotikd mopdoetypa ival 1 KOTAGKEDT TOV OVOGVVIVACUEVOD 0LOEVOTIOV
mov @épel 10 yoviowo yo v WT amoA-I. Zvykekpiuéva, HETE TNV KATOGKELT] TOV
mhacpdiov-eopéa  “pAdTrack-CMV-WTapoA-I”, oOnwc ovty mepypldeetal  oT0
kepoloo «YAkd wor MéBodow, axolovOnOnkav ot odnyieg TOL KOTOOCKELOOTY|
(Stratagene) vy to ovotua pAdEasy. Xoppova pe avtd, katdiinio Poxtipia,
“BJ5183-AD1”, petaoynuoatiotkoav pe 10  mAoouioo-eopéag “pAdTrack-CMV-
WTanoA-I” o ypopukny popen, HETE amd méyrn pe 10 meproplotikd évlvuo Pmel
(Ewova 24A). To Baxtiplo avtd eivor 0EKTIKA Y10 LETACYNUATIGUO LE NAEKTPIKO TOAUO

(electrocompetent) Ko @E€pOVV Tl KATAAANAQ EVEDUO TOV EXTPETOVY TOV AVOGVVIVAGUO
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Ewkova 24A-B. H diadikaola KATaOKELTS TOL avVAOLVOLACTHEVOL ADEVOLLKOV
mAaopdiov “pAd-GFP-WTapoA-1”, oOupwva pe 1o ovotnua pAdEasy-1
(Stratagene). A. Anuovyia yoappikov poptov “pAdTrack-CMV-WTapoA-1”
pe méyn tov TMAaouwiov pe Pmel. AvdAvon tng avrtidoaong méyng oe
TKTOHA ayaolne kat B. AvaAvon (screening) kAwWvwv HeT& amd Tov
avaovLvdvaouo tov yooupkov “pAdTrack-CMV-WTapoA-1” pe to adevoiko
nAaoudo “pAdEasy-17, éywe pe méym touvg pe Pacl kat avaAvorn oe
TKToHa ayapolne. H avayvwolon g Cwvneg peyébovg 4.5 kb otoug
KA@voug 2, 3, 4 kat 9 vmodelkVUEL TOV ETUTUXT] AVACLVOLAOUO KAL TNV
dnuoveyia tov mAaouwiov “pAd-GFP-WTapoA-1”. Ztnv teAevtaia otrAn
datvetar n ewova éPng tov mMAaouwiov “pAdTrack-CMV-WTapoA-1” ue to
Pacl mov xonopomoteital wg delypa agvntikoL eAéyxov (negative control)
Yior Tuxov un avaovvdvaouéva mAaopidwe. Omov M: delktec poQLakov

Bagoug.
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(recombination) popiov DNA. Amd 1oV TOPOTAV® HETAGYNUOTIGUO ovamtHyOnkav
OpPKETEG OMOIKieg, 08 KATOAANAO Opentikd HECO EMAOYNG MOV TEPLEiye Koavapvkivn,
EMAEYOVTOG £TOL TOVG KADOVOLS TV EPOVV TO TAaGHiO0 “pAdTrack-CMV-WTanoA-1”
(to omolo mPocdidel AVOEKTIKOTNTA GTNV KOVOULKIV) 1) 0vOGLVOLOGHOVS TOL UE TO
“pAdEasy-1”, pag kot o “pAdEasy-1" and poévo tov €xet avOekTikdtnTo 6€ QUTIKIAIVY.
Emiéybniov ot kKAdvol pe tig pikpotepeg oe péyebog amotkies, pog Kot 0empntikd ovtol
TOV TEPLEYOLV OVOCLVOLOCUOVS [E TO HeYAAov peyéBovg mAacuido “pAdEasy-17 (~30
kb) avomtocoovior pe mo opyd pubud oamd avtodg mov  EEPOVV  UOVO  TO
“pAdTrack-CMV-WTanoA-I” (~10 kb).

[Mo v enthoyn TV KAGVOV ToL EPOLV aVOGUVOLACUEVE TAAGUIOW £YIVE OVOAVOT)
amolOVOUEVOV KAGV®V (single colonies), o1 omoiot peTd omd TEYN LE TO TEPLOPLOTIKO
évlopo Pacl, amedevbBepodvouov o (ovn peyéBovg 3 kb 1 4.5 kb, evdewtikd tov
EMTLYOVS AVAGLVIVAGHOV TOV TAAGHOIOY. Xty tepintmon e WT amoA-1, Bpébnkav
4 Betucol KA@VOL, OV PEPOVY TO avacLVOLOGHEVO TAoouido “pAd-GFP-WTamoA-I”
(Ewoéva 24B) and tovg omoiovg emiéyOnke o v’ aptBpdv 9 yio v Katackevw adevoimv
nov va. ekppatovv v WT anoA-L.

H onpovpyio tov adevoiov mov ekppdlovv v WT anoA-I €ywve pe dwapoivvon
(transfection) mocdtrag 15 pg tov mhacuwiov “pAd-GFP-WTamoA-I” oe ypappukn
popon, Hetd and emmaon pe to mepoptotikd Evivpo Pacl (swdva 1B), oe kodAiépyeteg
Kuttdpov 911 oe oAdokeg T-25. Tnv dnpovpyio TOV OVOGUVOLAGUEVOV OOEVOTDV
akolovOnoav ta  PRuoTo  TOAAOTANGLOGUOL Kol  KOOOPoHOD T®V  0dEVOTIKOV

copoTwiov, O0ntmMg avtd meptypdeovtor otnv evotnro «YAwd wor MéBodow. Me
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TOPOUOL0 TPOTO KOATOCKELAGTNKOV KOl Ol VIOAOUTOL 0OEVOIOl TOV OVOPEPOVTOL GTNV
napovoo STPIPN.

INo v exktignon tov tithov kdéBe adevoioh €ywve m dokipoacio GYNUOTIGHOD
poivopatikdv mhakdv (plaque assay) oe kovttapa 911. Avédioyo pe tov aplBuo tov
HLOADGUOTIKOV TAOKAOV TTOV  CYNUATIOTNKAY o1  HovooTtoldda TV  KLTTAp®V,
vroAoyiomnke o apBpdc poivouatikdv copotwiov (pfu, plaque forming unit) avd
YMooTd 0L Adtpov (ml) adevoitkov OStoAvpatog (stock), pe v popen pfu/ml.
Yuykekpréva yio toug adevoiots “Ad-GFP-amoA-1 WT” petpriinkov 29 poAvopotikég
mAGkec o apainon 2 x 107" ml. Me tovg KaTdAANAoVS VTOAOYIGHOVG O TITAOG TOV
adevoihv Yo v WTomoA-I ektiunonke mg 1.45 x 10" pfu/ml.

Ytov Mivexa III @aivovtol ta amoteléopato TG TITA0SOTNONG TOV 0OEVOIDV TOL

KOTOOKELAGTNKAY.
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IMINAKAX III. TitAoddtnon Twv avaouvovaouévwy
adevolwV TOU KATAOKELAOTNKAV Kal ekPpodlovv
pHoodéc TG amoA-I 1} povo v nowteivn GFP

Avaovvdvaopuévor adevoiol TixAos
(pfu/ml)

Ad-GFP 1.5 x 10"
Ad-GFP-amoA-I WT 1.45 x 10"
Ad-GFP-anoA-I(Leul41Arg)risa 1.25 x 10"
Ad-GFP-anoA-I(Leul59Arg)mn 2.5x 10"
Ad-GFP-amoA-I(Argl49Ala) 1.15 x 10"
Ad-GFP-amoA-I(Arg151Cys)paris 1.2 x 10"
Ad-GFP-amtoA-I(Argl60Leu)oslo 2.1 x 10"
Ad-GFP-amoA-I(Leul78Pro) 2.2 x 101
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Hpwteivikny Exppacny Kai EKKPIOHN TOV UETALLOPUEVQOY uoppav THs dmoA-1 oe
kvtropa HTB-13.

INo va edeyyBovv ta emineda EKEPaonS Kot 1 EKKPLoN TOV SapOp®V LopPdV amoA-I wov
QEépovy Kol ekEPAlovy Ol OVAGLVOVAGHEVOL  aOEVOIOl OV  KOTOOKEVLAGTNKOY,
ypnowonomOnkav  kottapo  HTB-13. Ta «Ottopa  avtd  poAdvOnkov — pe
AVOGLVOVAGIEVOVS AOEVOTIONG TOV PEPOVY Ta Yovidwa yio TNV WT kot Tig petaAlaypéveg
popeég e amoA-I. H péivvon €ywve pe moAromdotnta poéAvvone (MOIL: multiplicity of
infection) ion pe 10, dnAadn 10 porvopatikég povadeg adevoimy avd KOTTapo. Avaivon
OV Bpentikoh HEGOL TV KVTTAp®V émetta and 24 OPeG ENMAONG, LE NAEKTPOQOPNON
(SDS-PAGE), ¢d¢e1&e 611 1660 1 WT amoA-I 660 kot ot HETOAAAYUEVEG LOPPEG OTMOA-
I(Leul41Arg)pisa, amoA-I(Leul59Arg)rN, amoA-I(Argl49Ala), amoA-I(Argl51Cys)paris
kot omoA-I(Argl60Leu)os, ekppdlovtor kot ekkpivovtar oto Opentikd péco oe
napopowo. eninedo (Ewova 25). Xpnowonowwvrag mg mpoétume delypota (standards)
nocotteg TG mpwteivnig BSA mov avolvbnkav mopdAinio pe to delypoto Tov
Openticod pécov, kol pe EKTIUNOT TG TLKVOTNTOG HECH YNOLOKTG ohpmong (scanning
densitometry) ywo to kd0e deiypa, vwoloyiotnke o pLOUOG Ekkplong TG KAOe LopENg
amoA-I 610 Opentid péco.

e évo tomkd meipapa, Ppédnke 6t 1 WT amoA-I kot ot petahhaypéveg HOpQES
amoA-I(Leul41Arg)pisa, amoA-I(Leul 59Arg)rN, amoA-I(Argl49Ala), OTTOA-
I(Argl51Cys)paris Kot amoA-I(Argl60Leu)os, ekkpivovtol oe KOAMEPYELES KLTTAPWOV
HTB-13 oc¢ mopdpola emimeda pe pvOud 25-45 pg/ml/24h (Ewova 25). Xpron
ueyaAdtepng mocotntog adevoiov (MOI 20) oe HTB-13 og kaAliépyeleg oe tpuPiia P-

100 avénoe o puOUd TapAy®YNS Kol EKKPLONG TOV TPOTEIVOV 6T ~150 pg/ml/24h.
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Ewova 25. AvdaAvon SDS-PAGE 100ul  Ogemtucov  péoov  amo
kaAAégyeteg HTB-13 wvttdowv, oe tuPAla P-100, poAvouévwv pe
adevoiovg (MOI 10) mov ekdpodlovv TG avaPeQOUEVES OTO TTAVW HEQOG
G eovag HooPég e amoA-IL IToootnteg 2, 5 kat 10 pg mowteivng BSA
avaAvOnkav yix moootikd mEoodooopo. Omov M: delkteg pOQLAKOV
Baoovc.
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Hapaywyi, arouovwon kot kaboapicuog uopeay tyg anoA-I.

Mo va perletnBobv o1 1310TNTES TOV PETOAAAYLEVOV LOPPDV TG amoA-]I 6g oyéon pe v
WT popony, in vitro, ypeldotnke va mopoyfovv peydAeg mMOGOTNTEG TOV €V AOY®
TpOTEIVOV. ['o T0 oKomd avtd KOTTapa HTB-13 kaAliepyndnkay cg 6 koAvdpikd doxeia
(roller bottles) kot poAvvOnkav pe adevoiode mov exkEPALoOVV TIG TPMTEIVEG OMOA-
I(Leul41Arg)pisa, amoA-I(Leul 59Arg)rN, amoA-I(Argl49Ala), amoA-I(Argl51Cys)paris,
amoA-I(Argl60Leu)ogo kot TNy WT amoA-I o MOI 20. KdBe xvoAivdpucod doyeio pépet
TANBvoUd KLTTAP®Y TOV AVTICTOKEL G Tepimov 3.6 X 108 KOTTOPO KOTO TNV NUEPQ TNG
puoivvong. To Bpenticd péco amd To KLAVOPIKE doyeior GLAAEXONKE KABe pépa yo 5
LEPEG KO OVTIKOTACTAONKE LE PPECKO BPEMTIKO HECO OTMG TEPLYPAPETAL TNV EVOTNTA
«YAKa ko MéBodo. ZvvoAikd, cvAdéybnke 1,5 L Opentikod yio kdbe popev g
amoA-I and to onoio amopovodnke N kdbe TPOTEIVI OTMG TTEPYPAPETAL GTNV EVOTNTO
«Yhd ko1 MéBodow.

Zvykekppéva, yoo v WT popen g amoA-I, cuAléyOnke 1o Opentcd péco and 6
KOAMVOpKE doyelo petd amd emmaon Yo 24 dpeg Kot yuo 5 pépec. Qg éva mpdTo Prina
EAEYYOL TNG TOCOTNTOG KOl TNG TOWOTNTOG EKQPACTG TS TPMTEIVNG amoA-1, delypa 100
ul amd 10 Opentikd péco kabe muépag avarvdnke pe SDS-PAGE. v Ewkéva 26
eaiveron n tocota g WT anoA-I mov vapye oto kabe detypa, ava nuépo GLALOYNG.
Daivetar 0Tt M ékepaocn ™G omoA-I av&avetor kdbe nuépa péExpt ™V Nuépa 3 evad
VILAPYEL EKPPUCT) TPOTEIVNG UEXPL KOl 5 NUEPEG LETA TNV LOAVVOT| TOV KLTTAP®V.

To chvoro Tov Bpentikod pécov mépace amd GIATPO Yo ATOUAKPLVGT AOPOVUEVOV
KLTTdpoVv kot ot cvvexeln eicoppomndnke Evavtt dwodvpotog 0.01M Tris-HCI yu 3

OPeS KoL Le aAAayn TOL SAdpaTOG 3 QopEg, vItd avadevor otovg 4°C. AkorovBnoe 1o.
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Ewkova 26. SDS-PAGE avaAvon 100 pl Ogemtucov upéoov mov
OUVAAEXONKE amd KLAWOQWKA doxela He KAAALEQYELEG KUTTAQWV
HTB-13 mov poAvvOnkav pe adevoiovg mov ekdpoalovv tnv WT
aroA-I (MOI 20). Ta detypata mpoépxovtat and ocvAAoyr) 300 ml
OpemtikoV péoov ava nuéoa ovAdoyng. Aetypata 1, 3 kat 5 ug
nowteivng BSA  avaAvOnkav magdAAnAa, yix Ttov  moooTuKo
TIEOCTOLOQLOUO TG aToA-I TEwTEivng.
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Tp®TO P KaBapiopold Kol amopdvemong g mpoTeivig amoA-I pe avédivon pécw
oTANG ovtoavtoAiayns. To Bpentikd PECO «PopTOdONKE» otV GTHAN € 000 OOGELS,
ypnowonowwvtag 750 ml Opentikod pécov KABe @opd. LvVoAKA Tpoékvyov 42
KAdopata, 3 ml to kaBéva. Aetypa 50 pl and éva edpog Khaopdtov (kKAdopato 10 Emg
36) avoivOnke vy Vv mapovsio mpwteivig amoA-I. v Ewéva 27 ¢aiveton 1
katavoun ¢ WT amoA-I oto kAdopoto TG GTMANG 10VTOaVTOAAAYNS Yo KaBe doom
Openticod pécov. @aivetar m ovv-ékhovon g mpwteivng GFP mov exppalovv ot
adevoiol pali pe v amoA-I ota KAdopata 14-18, evod ota kKAdopata 20-26 gaivetal 6Tt
N anoA-I €yel exkhovobel kabBapn kot oe apke mocotta. Ta kAdopota 20 g 26,
ouvoAkoV dykov 21 ml, avapelydnkov Kot cuykevipdOnKov HECH QUYOKEVTPNONG GE
KatdAnAa @iltpa, g OyKo pkpdTEPO TV 3 ml.

To devtepo Prpa kabapiopov kot amopdvomong g amoA-I eivar 1 avdivorn Tov
OLYKEVTIPOUEVOL SOAVUATOS TOV KAAGUATOV TNG GTAANG 0VIONVTOAAAYNG HECH 0o
omAn poprokng ombnong (Hi-Prep Sephacryl S-200). H ékhovom éywve pe 0.15 M
AvBpaxucod Appoviov kKot Tpoékvyav 92 Khdopato tov 1.2 ml to kabéva.

INa va Bpebovv Ta kKAaopaTa ota omoio ekhovotnke 1 Tpwteivn amoA-I akolovnoe
avaivorn oe SDS-PAGE odelypotoc 20 pl and ta xidopata 30 éog 60 e omAng
poplakng omdnong. Ta kKAdopata 41 g 49 nepiéyovv anoA-I oe diuepn HOPET EVO TaL
Khaopato 50 éog 58 @épovv povouepn amoA-I pall pe v omoio ekAovetor kot m

npwteivn GFP nov ekppaletor amd toug avacuvdvasévoug adevoiods (Ewkova 28).
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Ewcova 27A-B. SDS-PAGE avaAvon detypatog 50 pl and ta kAaopata 13 -
36 g xowpatoyeadlag tovioavtaAAayrc (vmodewkviovial 010 KATW
néooc) «Hi TrapQ» otnv omoia avaAvOnke Bpemtiko péoo mov mepietxe WT
amoA-I. Ta kAdopata 20 - 26 megLéxovv kvElwg kaban amoA-I evw ota
kAaopata 16 — 18 ovvumdoxet pe v GFP mov ekpodletar and toug
adevoiovc. Ta A xat B avrmpoowmnevovy avaAvon 000 dapoQeTkWV
derypatwv Opemtikov péoov oykov 750 ml to kabéva mov oLVAAEXONKe petd
amd enwoaon HTB-13 kuttdowv poAvopévwv pe adevolovg ov GEQOuV To
vovido g WT amoA-I (MOI 20). Aetypa 10pg mowteivng BSA avaAvOnie
TAQAAANA  Yix TOOOTIKO TEOCOLOQWOUO. Omov M: delktec pOQLAKOV
ueyéBouc.
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Ewkova 28. Aevtego Pripa kabagiopov e WT amoA-I. SDS-PAGE avaAvon detypatog
20 pl ano ta kAaopata TG XowpaToyeadlag pogtakrg dudnong péow e omAng Hi-
Prep Sephacryl S-200. H amtoA-I dutxxwolletat oe dVO KOQUPES, N MEWTN OTA KAAOUATO
40 - 49 avumeoowmevel Ta avBopUNTA-OXNUATILOpEVA dipeRr] aTtoA-I eva 1 devtepn
ota kAdopata 50 — 60 avtimeoowmevel TNV HOVOUEQT] HOOPT) ™G amoA-I n omoia
exAovetat kovta pe v GFP (kAdouata 55 - 60). [Toootnteg 2 kat 5 ug mowtetvng BSA
avaAvONKaV TAEAAATNAX Yot TTOOOTIKO TIQOODLOQLOHO TV TEWTEVWV. Omov M: deilkteg

HoQlakov peyéBoug.
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Ot dvo mAnBuvopoi g amoA-I cvAAéxOnkav ywplotd oe dvo dykovg 10.8 ml o
KaBévag, kol vréatnoay Avoeiiomoinon. Metd to téhog g dtadikaciog avtng, 1 amoA-I
oe popen okdévne datnpnonke otovg -80°C. T v extiunon g mocOTNTAG NG
KaBaplopévng TpmTeivng akolovdnoe Coyion Kot eravadidivon 1 mg Avopiiomompévng
npwteivng oe 100 pl dwidpatog 1x PBS. Asiypa omd to dddvpa g mpoTeivig
YPNOLOTOWONKE Y10 TNV TOGOTIKOTOINGN TPMTEIVOV pnécm ¢ pebddov Bradford. H
ouvolikn mocotnta mpwteivng WT amoA-I mov amopovobnke oe kabopn popon
npoodlopiotnke ota 16 mg.

H 1610 dwdikacio akoAovdndnke ot mePInT®OON TOV UETOALAYUEVOV HOPOPAV TNG
amoA-I amoA-I(Leul41Arg)pisa, amoA-I(Leul59Arg)rN, omoA-I(Argl49Ala), omoA-
I(Arg151Cys)paris Ko amoA-I(Argl60Leu)oglo. Ot TOGOTNTES TOV ATOROVOOMNKAY Yol TNV

kd0e popen anoA-I gaivovtar otov Hivaka IV.
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IMINAKAZX IV. INooodtnteg kabar)g mowteivng mov amopovoOnkav
Yo TG in vitro peAéteg, and kabe poedr amoA-I.

Mogdn anoArnonowrteivng A-I | TToootnta kabagr)g mMEwTEIvNG
WT amoA-I 16 mg
amoA-I(Leul41Arg)risa 31 mg
amtoA-I(Leul59Arg)mn 25 mg
amoA-I(Argl49Ala) 18 mg
amtoA-I(Arg151Cys)paris 21 mg
aTtoA-I(Argl60Leu)oslo 30 mg
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II. IN VITRO MEAETH TON IAIOTHTON TON METAAAATMENOQN MOP®OQN THE ATTIOA-I

ABCAI-géaptaouevny ééooos yolinaetepoing (cholesterol efflux).

Mo omtd T1c 1010t TEG TS amoA-I mov peketiOniay givol  KovOTNTA TG VO ETAYEL TNV
£€000 yoAoTEPOANG HEC® NG AAANAETIOpaONG TNG e TOV peTapopén Amdiov ABCA1
(ATP binding cassette class Al). I'a va peietnBel n KovOTNTO TOV UETOAAOYUEVOV
pope®v g omoA-I va endyovv €£000 yoAnotepoAng o chykpion pe v WT anoA-I,
ypnowonomdnkav J774 wdtropa (pokpo@dyo kvttapa moviikov). To kdttapo J774
EMMACTNKOV Le TO ovirloyo Tov cAMP, cpt-cAMP, 10 omoio emdyel v ékppocn Tov
ABCALI (Le Goff et al. 2006). Ta kOttapa Kot oTig 000 cVVONKeES enmaotnKoy pe 1 UM
kaBapnc npwteivng amoA-I (WT 1 petadloypéveg popeég) oto Opentikd péco, yio 4
opeg, Tpv petpnBel n mocdHTNTA TG YOANCTEPOANG oV €ENABE Omd To KVTTOPO, GTO
Openticd péco. H kabapn cpt-cAMP-eEaptadpevn €£000G YoANGTEPOANG amd TOL KOTTOPO.
J774 vroroyiotnke and v drapopd TV TGV €00V Y0ANGTEPOANG TOL BpEdnKav amd
KOTTOPO TOL EMOAGTNKAY LE TO aVAA0Y0 ToV CAMP and T1g TIéS €£0d0V YOANGTEPOANG
amd KuTTopa ota onoio dgv yopnyndnke to avéroyo (Ewova 29A). O tipég kobopnic
€000V YoAnoTeEPOANG oL avTicTotyovv oty WT anoA-I opiotnkoav w¢ 100%. H perétn
avtn £€dei&e O0tL M cpt-cAMP-eEaptopevn, kot kot'enéktaon ABCAl-ggaptaopevn,
¢€0d0g  yoAnotepoAng mapovsio TtV mpoteivov  amnoA-I(Leul41Arg)pisa, OmOA-
I(Leul59Arg)rm, amoA-I(Argl49Ala), amoA-I(Argl151CyS)paris Ko OTOA-
I(Argl60Leu)osio etvar 86%, 113%, 94%, 98% xor 105% o€ oyéon pe mv WT amoA-I

npwteivn (Ewkova 29B).
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Ewcova 29A-B. A. 'EE0dOC X0ANOTEQOANC amo J774 poakpopaya KOTTAQA TAQOLOLX
e WT 1 twv petaAdaypévov poodpwv e anoA-I, petd and emwaon pe To
avaAoyo tov cAMP (oAwr] é£0doc xoANoTEEOANG, Agvkol kKUALVdEOL), 1] amovoia
TOL avaAdyov (un ewkr) €£o0dog, umAe kOAvdEoL). Ot TIHES AVTITIQOOWTEVOLY
péoec tipég xS.D. and tola aveEdotnta mewpdpatTa mov éywvav &g dimAovv. B.
KaBagr), cAMP-efaptaopevn £€£000¢  XOANOTEQOANG.  AVTIMEOOWTEVEL TNV
dxpopd NG 0AKIIG amo TNV un ek £é€0do xoAnotepdAns. Ta mooootd otnv
KOQLOPN TV EAPRdWV avadégovtal o oxéon pe v WT anoA-I, mov opilletat wg
100%.
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SOUTEPAGUOTIKA, 1) IKOVOTNTO TOV UETAAAAYUEVOV HOPO®OV TG 0moA-I va endyouvv
£€000 Y0ANOTEPOANG amd Ta pokpopdya J774, pécm tov petagopéa ABCAT Bpébnke va

elvat LGIOAOYIKT KOl TOPOUOL LLE TNV TKOVOTNTO TNG aypiov TOTOL omoA-I.

Evepyomoinon tov ev{vuov LCAT, in vitro.

Mo v pedét g IKovoTNTog TOV HETOAAAYUEVOVY LOPO®OV TG omoA-I va endyovv v
evepyomoinon tov eviopov LCAT, ypnoipwonombnkay avadtopyovouéve copatidie HDL
nmov mepleiyav v WT 1 1 petaddaypéveg popeés amoA-I(Leul41Arg)pisa, 0mMOA-
I(Leul 59Arg)r, amoA-I(Argl49Ala), omoA-I(Argl51Cys)paris Kol omoA-
I(Argl60Leu)os,. H evepyomta tov evldpov LCAT ekppdotnke ©¢ o pvOuog
TAPOYOYAS ONUACHEVOV E0TEPMV YOAOTEPOANG omd onpoopéva pe C-yoAnotepdin
avadtopyavouéva copatidte HDL (rHDL). T'a tv avtidpaon KwnTikng yw v
eateponoinon g yoAnotepoang twv rHDL ocopatdiov mov mepieiyav v omoA-
I(Argl51Cys)paris kou amoA-I(Argl49Ala) ypnoyomombnke ovykévipmon evidpov
LCAT fon pe avt) mov ypnoporodnke ya to copatidw wov tepiéyovy v WT anoA-
. H apyu toyvmto eotepomoinong g yoAnotepding tov copatdiov rHDL mwov
neplelyav 11g popeés amoA-I(Leul41Arg)pisa, amoA-I(Leul 59Arg)rN, kot omoA-
I(Argl60Leu)os, (0tav ypnowyomomdnke n 101 pe mopandve cvykévipoon evidpov
LCAT) Ntav moAd yapnAn oAAd pmopovce vo avénbel pe avdioyn adénon g
oLYKEVTPOONG TOL €vODHOL oto pelypa ¢ avtiopaonc. Bpébnke 6tt 20 gopég adénon
NG CLYKEVTPMOTG TOL VDOV GTO Pelypa TG avTidpaong Tov TEPLeiye T0. COUOTIOW 1e
171G amoA-I(Leul41Arg)pisa, 0moA-I(Leul 59Arg)pn kot amoA-I(Argl60Leu)os, MOV

OPKETN Y10 VO OMGEL TIES OPYIKNG TaxOTNTAG OvVTIOPOONG TOPOUOIEG LE OVTEG TOV
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Aappdvovtar yio v WT amoA-I pe v @uooloyikn ovykévipmor evibuov.
Aoppdavovioag v’ oyy TV GLYKEVIP®ST ToL VIOV TTOV YpNcIpoTomonke kdbe popd.,
vroAoylotnkav ot TéG G @ovOpHeVIKNG Vmax (VMaxapp), MOV givol Ogiktng g
todTTog ™G avtidpaong, kot G @ovopevikng Kwm (Kmapp), mov givo deiktng
ouvaeelg eVEOLOV-VTOGTPMOUATOS, Yo TN KaOe petodiaypévn popen g amoA-I, kot
ovykpidnkov pe ovtég Tov avtictoyovy otnv WT amoA-IL.

H petadloaypévn popen amoA-I(Leul41Arg)pisa TOpOVCINGE OMUOVTIKA UELOUEVES
TWEG VMaXapp KOU QUOLOAOYIKES TWWES Knapp €V 01 amoA-I(Leul59Arg)rn, amoA-
I(Argl49Ala) kot anoA-I(Argl60Leu)osi, mapovciocay HetwUEVES TILES Vimaxapp KOL 3,5-
, 1,7- xou 3,3-popéc avénon otig tipés tov Kiapp, avtiotorya, oe oxéon pe mv WT
amoA-I. T v petadlaypévn popen anoA-I(Argl51Cys)paris Ol TWES ™G VMAXapp
Bpédnkav oxeddv Puolohoykés evd 1 TIHES TG Kwmapp Tapovsélovy 2,8-popég avénon,
o€ oyéon pe 116 TE yo v WT anoA-1 (Ewkova 30).

H evepyomoinon tov eviopov LCAT and v anmolmonpwteivn A-I, 0nmg exppdletan
and Tov A0Y0 Vmaxapp/Kmapp, Y100 T1¢ 0moA-I(Leul41Arg)pisa, amoA-I(Leul59Arg)em,
amoA-I(Argl49Ala), amoA-I(Argl51Cys)pais kot amoA-I(Argl60Leu)os, €ivor o©10
0,41%, 2,07%, 5.2%, 28,4% ko1 2,7%, avtictoryo yio k0Oe HETAAAAEN, OE oYEoN LE TV
anoA-I 6mwg mapovoidletor daypappatikd otnv Ewkéva 31.

Eivor gpoavég 0t o1 petarddéelg mpokadodv dpapatikny Lelwon g KovoTnTag TG
amoA-I va evepyomotel 10 éviopo LCAT, in vitro, mov eoteponotel TNV YOANGTEPOAN T®V

rHDL copatidiov.
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Ewcova 30. AvaAvon kivnuknig avtidoaons katd Michaelis-Menten yia v
OQAOTIKOTNTA  €0TEQOTOMONG ™G  XO0AnotepoAng amd v LCAT
XONOLHOTIOLWVTAS AVEAVOUEVEG OVYKEVTQWOELS LTTOOTQWHATOS, dNAQdT)
rHDL mov oxnuatiCetat xonopomnowwvtag diddoges poodpéc amoA-I: A. WT
amoA-I, B. amoA-I(Leul4lArg)pis,, I. amoA-I(Leul59Arg)mn, 4. amoA-
I(Argl49Ala), E. amoA-I(Argl51Cys)pais kat XT. amoA-I(Argl60Leu)ogo.
Yrodeucvoovtat ot TipeS Gpatvopevikng Vmax kat Km vy kaOe avrtidoaon,
KaOwg ka1 xorjon avENuévng ovykéVTowong evCOUOL, OTTOL XQELAOTIKE.
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KataAvtikn doaotikotnta tnjg LCAT
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0 | |

WT amnoA-I amoA-I amoA-I amoA-1I amoA-1I amoA-1I
(Leul41Arg)p;,, (Argl49Ala)  (Argl51Cys),,,;, (Leul59Arg),, (Argl60Leu)y,,

Vmax,
PP 0.287 £ 0.016 [0.0012 +0.0005| 0.026 + 0.015 | 0.228 + 0.016 | 0.021 + 0.001 | 0.026 +0.001
(nmol CE/h)
Km,
( MI;P 0.092 +£0.020 | 0.092 +0.009 | 0.159 £0.095 | 0.257 + 0.048 | 0.323 + 0.043 | 0.307 + 0.047
K

Ewcova 31. KataAvtuc) doaotikotnta (catalytic efficiency) g LCAT (Viaxapp/Kutapp)

mov  avtiotolxel oe vmootowpa owpatwiwv rHDL mov megiéxovv WT 11 g
HeTaAAaypéves poodéc g amoA-I, dmws avaypddoviar otnv ewova. Lo KATW
néooc avadéoovtal oL TiHéS ™G Patvopevikng Vyax kat Ky and tig avtidpdoelg

kivntikr)c = S.D. and tola aveEdomta mewpdpata, TOL Eyvav elg dITAOLV. LInv
KOQUOPT] TwV KLAWOQWV avadépetal 1 dEACTIKOTNTA WG TOCOOTO QAULTHG  TOU
avtiotoxel otnv WT amoA-I, mov ogiCetat wg 100%.
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II1. IN VIvo MEAETH P YZIKON KAI TEXNHTON METAAAAZEQN THE AIIOA-I

Emineoa Aimdiowv oto midoua omoA-I ~ movtikdy HETA amé uodivven ue
aAVOGVVOVAGUEVOVS adEVOioUS mov exppdlovy Tyy WT 1§ TIg ueTalAayuéves poppéc tng
amoA-1

IMoa ta in vivo mepdpoto ypnooromdnkay wovrikio pe EAAEWYT TOL YoVIdiov TG OmoA-
I (amoA-I"). Ta movtikio cwtd evédnkav e avacuVOLAGHEVOLS 0OEVOTONG TPOKELLEVOL
Vo EKQPACTOVV KVUPImMG 6TO NIAP TOVS Ol Aypiov TOTOL Kot 1 S1APOPEG LETAAAAYUEVES
nopeéc ¢ omoA-I. Ov ddoceic polvvone kopdvOnkav petald 1 war 2 x 10°
poivopatik@dv copatdiov (pfu) mpokeyévov va emtevyBoldv KovoTomTIKE Emimedn
NTATIKNG £KPPOUCNS TOV TPOTEIVOV Kol va givarl cuykpioyo HETAED TOvG. Y YnAOTEPES
d00elg  HeTOAlOYUEVOY  TPOTEIVOV  ypnotpomombnkay  yio  eEgpebhvnon  mOavadv
SPOPETIKMOV PAVOTITTMOV.

Avdivon tov emmédov Tov AMmdiov kot e mpoteivng amoA-I oto mAdoua, 4
NuEPeS petd v poivvon, £dei&e 0t1, og ovykpion pe v WT anoA-I, Ta movtikio mov
exkopalovv Tig petarraypéveg popeés amoA-I(Leul4 1 Arg)pis, kot amoA-I(Leul 59Arg)rNn
elyov dpapatikn peimon, oxeddv 90%, ota eminedo OAMKNG YOANGTEPOANG GTO TAAGLLO
Kot xapmAd Adyo e0tépmv YoAnotepOANG mpog oMkmn yoinotepoin (CE/TC), 0,44 xon
0,13, avtiotoiyms. Ta emineda TpryAvkepdimv Kot pooeolmidiov 6to TAdoua pédnkayv
Kot avtd petopéva. (ivaxag V).

2V TEPINTOON TOVIIKOV Tov giyov HoALVOEL pe adevoiohg mov exepalovy Tig
puetodhaypéves  popeés  amoA-I(Argl49Ala), amoA-I(Argl51Cys)paris kol 0mOA-

I(Argl160Leu)osio To emineda OAKNG yoANoTEPOANG 610 TAdGHa Kot 0 Adyog CE/TC Ntov
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IMivakag V. ZUyKeVTOWTIKOG TVAKAS TwV MITEdWV TwV AMWiwV kKat ¢ amoA-I kabwg Kat Twv NMATIKWV EMTEdWV
amoA-I mRNA oe anoA-I7 emipveg, 4 Nuégeg petd and HOALVOT HE AVATLVOLAOUEVOLS adeVOLOUG oL eKPEALOLY TNV
WT 1) petaAdaypéveg poodéc e anoA-I 1) tnv mowrtetvn-eAéyxov GFP, kat movtikwyv mov dev HoAvvVOnKav e adevolovg.

OAwn EAev0¢eon Eotégeg oA amoA-]
Exdoalopevn mowteivn | XoAnotegdAn | XoAnotepodAn | XoAnotepoAng CE/TC ToryAvkepdx | PwodoAtmidx MRNA TIQWTELVT
(TC) (mg/dl) (FC) (mg/dl) (CE) (mg/dl) (mg/dl)
GFP 40+5 1946 21+3 0.53+0.01 4544 78+ 8 - -
WT amoA-I 190 + 43 51+15 139 +28 0.73 % 0.06 76 + 161 381+ 85 100 + 32 204 + 47
aroA-TWT +hLCAT 458 +117 59 +4 398 + 120 0.86 + 0.04 82+0.3 239 + 42 60+8 159 +22
amoA-I(Leul41Arg)ria 23+04 11+0.4 10+0.8 0.44 +0.03 11+2.8 41+1 88+9 17+4
anoA-l(Leul41 Arg)ri. 184 + 53 59+ 16 125+ 37 0.68 +0.01 41403 50 +22 9142 224+7
+hLCAT
amoA-I(Leul59Arg)rn 165 14+4 2+1 0.13+0.04 25+4 19+6 216 + 32 25+9
anoA-l(LeulS9Arg)m 224 522 61+8 163+ 15 0.73 +0.01 53:15 94+ 30 63+9 190 +20
+hLCAT
aroA-I(Argl51Cys)pars 75+ 14 32+8 2+7 0.52 +0.08 10+3.6 11912 63+ 10 91+11
amoA-I(Arg151Cys)rars 179 + 51 108 + 20 71+23 0.40 + 0.04 151 +28 510 + 135 239 + 40 223 + 56
OLTAGO L 000T)
amoA-I(Arg151Cys)rars 437 + 89 143 +22 294 + 66 0.67 +0.01 104 +29 561 + 86 6445 199 +52
+hLCAT
apoA-I (Argl49Ala) 78 + 10 43+12 35+2 0.44 +0.06 47+8 138 +21 115+ 12 72 +26
apoA-l (Argl49Ala) 216+ 67 6421 152+ 43 0.70 = 0.02 54+6 213+ 80 50+ 6 188 +68
+hLCAT
apoA-I(Arg160Leu)osio 43+13 33+8 10+3 0.23 +0.01 36+4 116 + 48 117 + 30 66 + 31
apoA-l(Argl60Leujoso 250 + 47 4547 205 + 41 0.82+0.01 62+11 277 +73 60+1 127 +26
+hLCAT
apoA-I(Leu178Pro) 92+16 21+8 71+11 0.78 + 0.06 26+4 232427 134+ 63 150 + 35
Xwolg péAvvon
apoA-I7 30+5 11£2 19+5 0.63 £0.02 27 +3 7+2 - -
C57BL/6 9+ 16 2242 74+18 0.76 + 0.05 19+0.7 170 + 20 - -
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LEWOUEVOG, GE OXEON LE TO TOVTIKIO OV €lyav LOALVOEL pe adevoiovg Tov PEPoLV TV
WT amoA-I, av kot og pikpotepo Pabud amd 1 dvo mpoavapepbeiceg petadhoynéveg
popeés. Aappavovtog v’ oy to enimeda Tov MRNA, 1 ékEPACT] TOV HETOAAAYUEVOV
popewv amoA-I(Argl49Ala), amoA-I(Argl51Cys)paris kot amoA-I(Argl60Leu)og), £0w0E
HelpéEVN xoAnotepoAn kKot amoA-I oto mAdopo oto 35%, 63% kot 20% TV TIUOV Yo
mv WT oanoA-I, avtictoyya. Emiong, o Adyog €0tépmv YOANGTEPOANG TPOG OALKN
yoAnotepodn (CE/TC) yw T1g Tpelg petoAhaypéveg HOPQES MTav  YopNAOS Kot
ovykekpipéva oto 0,44 ywo v  omoA-I(Argl49Ala), 0,52 yw Vv omoA-
[(Argl51Cys)pariskar 0,23 v v omoA-I(Argl60Leu)og, (Mivakag V). Ta
OTOTEAEGUOTO OVTA PAVEPDOVOLV TPOPANUOTIKY) £GTEPOTOINGN TNG YOANGTEPOANG TOV
TAUC LATOG.

H porvvon omoA™ moviikédv pe adevoiohc Tov ekppalovy TNV HETOAAAYHEVT] HOPOT
amoA-I(Leul 78Pro), &iye ¢ oamotéhecpo pikpn peiwon oto  eminedo  OMKNG
xoAnotepOAng kot amoA-I oto mhdopa. O Adyog CE/TC tov mAAGHATOG TOV TOVIIKOV
avtOV Ppednke TapdUol0g He AVTOV TOV TAACUATOG TOVTIKOV TTov ek@palovy v WT
amoA-I, vrodekvoovtag 0Tl 1 €6TEPOTOINGT TNG YOANCTEPOANG 6TO TAAGHO cLUPaiveL G
(LGLOA0YIKOVG PLOLLOVG.

Ta enineda ékppacng Tov MRNA tov dleodpov popedv g amoA-I, 6to Nroap twv
TOVTIK®OV Mtav cvykpiowo petad toug, dmwg edvnke petd amd avaivon Northern. Ta
enineda mRNA ™ ¢ WT anoA-I opictnkav o¢ 100% (Ilivakag V).

Xopnynon adevoimv mov ekppalovv povo v GFP ypnopomomnkay mg apvnrucd

nepdpata eAéyyov (negative control) kot oev emnpéocav ta emineda AMmidiov o610
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TAGOLO. TV TOVIIKAV, o€ oyéon pe o amoA™ movtikio mov dev poAdVONKov pe

adevoiotg (Mivaxkag V).

Katavoun iimoiwv puetd ano avdiven nidouatog uéow puopiaxns oujlnons o FPLC.
H avdivon 17ul midopatog, péow poprakng dmbnong FPLC, dwaydpioe ta copatid
0V TAdoUaTOG, He Paon to péyebog tovg, oe VLDL, LDL ka1 HDL. H pétpnon tov
eMmEdV OMKNG YoANoTeEPOANG ota kKAdopato tg FPLC é0eiée v Koatavoun g
YOANGTEPOANG OTO COUATION TOL TAAGLOTOG TOVIIKMV OV glyav LoALVOEL pe adevoiong
nov exepalovv v WT kot ¢ petarroypéveg popeés amoA-I(Leul41Arg)pisa, 0MOA-
I(Leul 59Arg)r, amoA-I(Argl49Ala), onoA-I(Argl51Cys)paris Kol omoA-
I(Argl60Leu)osio. H Kopuen g cuykévipmong OMKNG YOANOTEPOANG GTNV TEPLOYN TNG
HDL ¢aivetor vo pHEUOVETOL OPOUOTIKO YO0 TIG MUETOAAAYUEVEG HOPPEG OMOA-
[(Leul41Arg)pisa ko omoA-I(Leul 59Arg)rn (Exkova 32A), ev oxéon pe v WT anoA-L.
Inuovtikny peioon, av Kot oe pkpotepo Pobud ce oxéon pe Tig SV0 TPONYOVUEVEG
LETAALAYUEVES LOPPES, TTOPATNPEITAL GTO TOVTIKIOL TOL EKPPALOVY TG UETAALAYUEVES
popoés amoA-I(Argl49Ala), amoA-I (Argl51Cys)pais kot amoA-I (Argl60Leu)osio
(Ewova 32B). Xy nepintoon g petdiraing amoA-I (Argl51Cys)paris lvar iaitepa
EULPAVIG M LETATOTIOT TNG KOPLPNG GTNV KOTAVOUT TNG YOANGTEPOANG TPOG TNV TEPLOYN
HDL3 (Ewéva 32B).

Amd ta mopoambve yivetor epeaveés 0Tt M pelwon mov mapatnpONnKe TNV OAKN
xoAnotepOAn tov mAdopatog (Ilivakag V) oeegiketaw ommv peiwon g HDL

xoAnotepoins (Ewova 32).
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Eucova 32A-B. Katavoun g xoAnoteoAng twv kAaoudtwv and FPLC
AVAALOT TOL TAAOUATOS ATO TOVTIKIAX HOAVOHEVA UE AVAOVVOLAOUEVOULS
adevoiovg mov ekpoalovv A. WT amoA-I, antoA-I (Leul41Arg)Pisa, amoA-I

(Leul59Arg)FIN 1) tnv GFP mowreivn, kat B. WT amoA-I, anoA-I (Argl49Ala),
amoA-I (Argl51Cys)Paris, amoA-I (Argl60Leu)Oslo 1) TV GFP mowtetvn.
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Katavoun twv owapopwv uopeov amoA-1 6tisc Amonpwteives T00 TAAGUATOS UETA
ATTO VIEPPVYOKEVTPNGY OE KAIGY CUYKEVTPOOCHS Ppmutovyov Kaiiov.

H avdivon g katovoung g anoA-I otig Mmonpmteiveg 10V TAAGUOTOG TOVTIKOV TOV
exepalovv v WT amoA-I 1 1 anoA-I(Leul41Arg)pisa, amoA-I(Leul S59Arg)rN, 0moA-
I(Argl49Ala), omoA-I(Argl51Cys)pais kot omoA-I(Argl60Leu)oso, €ywve petd amd
avdAvLoN TOL TAAGHOTOC LE LIEPPLYOKEVIPNON OE KAIOT CLYKEVIP®OONG Ppopiovyov
KaAiov mov Jwywpilel TG Mmompwteiveg pe Pdon TV TLUKVOTNTO EMITAEVONG TOVG
(buoyant density).

H WT amoA-I xotavépetor kupiowg omn mepoy] T@V KAAGUATOV 5 €0¢ 8 mov
avtiotoryel, pe Paon v mokvotntd tovg (1.084<d<1.152), oe copatioww HDL2 kot
HDL3 (Ewova 33A).

Ye ocvpomvio e TO OmOTEAEGHOTH KOTOVOUNG NG YoAnotepding puécw FPLC movu
eaivovtor otv Ewkéva 32, kot 1 kotavour g anoA-I oto mAdoua amd to TovtiKio Tov
ekepalovv v petairoypuévn popon omoA-I(Leuld1Arg)pisa povepdvel OTL T0 TAAGHO
nepéyet tyvn g anoA-I otv meproyn g HDL3 (mukvomnta 1.123<d<1.152) (Ewodva
33B).

‘Exgppaon g petdriraéng omoA-I(Leul59Arg)pn o€ movtikia, £3mGE oVOUOAN
KOTOVOUN NG TpmTevNg oTig mukvotnteg v HDL2 kot HDL3, kaBdg kot otnv mepoyn
¢ LDL, og pikpég mosotteg (Ewkova 33IN).

e movtikio Tov HoAVVON KAV LE adEVOTOVS OV EKPPALOVV TIG LETAAAAYUEVES LOPPES
amoA-I(Argl49Ala) wor amoA-I(Argl60Leu)os, ta emimeda g mpwteivng amoA-I
pewwdnkav kot n amoA-I eaiveton va katovépetor oty mepoyn g HDL3 evo

ukpotepes mocd e Ppickovon ko otny neployn g HDL2 (Ewoéva 33A-E).
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VLDL/
Mukvornra  IDL rL_D,:
emimAegvong N K]
A. (g/ml): 2 :
anoE —
WT amoA-I
amnoA-I—;
B.
amoA-I amoE —
(Leul41Arg)p;, anoA-I—
I-‘.
E—
amoA-I oo
(Leu159Arg)yy  ATOA-l—
A.
amoA-I amnoE—_,|
(Argl60Leu),, amoA-L,
E.
apoA-I amoE )]
(Argl149Ala)
amnoA-I
XT.
apoA-I anoE
(Arglslcys)Paris amoA-I
AiBpog
KAdopatos: 1 2

Ewcova 33. Katavour] twv anoAtrnongwrteivwv. AvaAvon SDS-PAGE 100 ul
Hetd amd vmepdpuyokévionon oe KAlon
oLYKEVTOWONG Powutovxov kaAiov 300 ul mAaopatog amoA’ moviikwv
HoAVOHEVWY pe adevoiovg mov ekpodlovv A. tnv WT amoA-I, B. tnv anoA-
I(Leul41Arg)risa, I'. v amoA-I(Leul59Arg)rn, A. tnv amoA-I(Argl60Leu)os., E.
v anoA-I(Argl49Ala) kar XT. tnv anoA-I(Argl51Cys)rais. L10 TdvVw HEQOG
TG EIKOVAGS OTNHELWVOVTAL Ol TTUKVOTNTES TWV KAAOUATWYV, KAL 0TO KATW HEQOG

and kdbe xKAaopa

HDL2

HDL3

1 - 10)

0 aELOUOG Tov KAOE KAAOTHATOG.
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Ymv mepintoon ™G amoA-I(Argl51Cys)pais M pelwon Tov emmédwv TG amoA-I
TPOTEIVIG GTO TAAGHO Elval COPOG UIKPOTEPT OAAG OMUOVTIKY KOU 1) KOTOVOUN TNG
evromiletat kvpiwg oty meployn g HDL3 evd pukpdtepeg mocdtreg Ppickoviol otnyv

HDL2 kaBdg kot og kKAdopato yopnAidtepng mtokvotrag (Ewkéva 33XT).

H ueraiiayuévy uopen aroA-I(Leul 78Pro) dev exnpedlel GRUavTIKd TOV QAIVOTOTO
Ymyv mepintoon ¢ petoAhaypévng popong amoA-I(Leul78Pro), m avdivon twv
Khaopdtov Tov TAdopatog petd and FPLC £0e1&e OtL 1 YoANGTEPOAN KATAVEUETOL GTNV
nepoyn g HDL, axoilovBdvtag 1o pdtumo katavoung e WT anoA-I (Ewdéva 34A).
Mo pukpn HETATOTION TS KOPLONG GUYKEVIPMONG YOANOTEPOANG TPOS TNV TEPLOYN TNG
HDL2 é6e1&e 6t1 1 pukpn peimon g oAMkng yoAnotepding tov madopatog (Ilivakag V)
umopel va oyetiCetan pe peiwon tov copotdiov HDL3 mov oynuoatifer n amoA-
I(Leul78Pro).

Ye ovppovia pe ta mopanave, n kotavour s amoA-I(Leul 78Pro) ota khdopato
TOV TAQGUOTOC HETA OO LIEPPLYOKEVIPNON G€ KAIOT GLYKEVIp®ONG Ppopiovyov
KaAiov, akoiovBel 1o mpdétvmo g WT amoA-I, ko evtomiletor otn mepoyn tov
Khaopdtov 5 éog 8 mov avtiotoryel, pe Paon v mukvoéttd tovg (1.084<d<1.152), o¢

copotidte HDL2 kot HDL3 (Ewéva 34B).

Avalvon niextpovikod pikpookorniov (EM) twv HDL klacudtmy tov mAdcuatog
Mo va mpocdiopiotel n popen 1oV copotdiov tov oynuatiCoviot and v aypiov
TOMOV Kot TS PETHAAAYUEVEG HOopQES NG amoA-I, dsiypota amd to KAAoHATO TOV

avtietoryobv otnv mokvotnta s HDL (1.063 g/ml <d < 1.210gr/ml), petd and
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Ewcova 34A-B. A. Katavour] g xoAnotepoAng ota FPLC xAdouata
MAROUATOS  ATIOAT  TOVTIKOV HOAVOUEVWV HE  AVAOTLVOLAOHUEVOLG
adevoiovg mov ekppdlovv v WT amoA-I 11 v anoA-I(Leul78Pro),
OTwg vrodetkvvetatl and ta BéAn, B. AvaAvon SDS-PAGE 100 pl amd
kaOe kAaopa (1 - 10) petax amo vmepoduyokévtonorn oe KAlon
OLYKEVTOWONG Powntovyxov kaAtov 300 pl mAGopatog amoA” movTikwy
HOAVOUéVWYV pe adevolovg Tov ekdPodlovv v amtoA-I(Leul78Pro)
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avdAvon tov mAdoupatog oe KAlon ovykévipoong KBr, avoldbnkav pe miektpovikn
HIKPOGKOTTAL.

H avdivon yio 1o KAAGHOTO TOL TPOEPYOVTOL OO TAGACL TOVIIKMV TOL eKQPALovV
mv aypiov tomov avBpomvn omoA-I €deie 6t m HDL mov oynuotiotnke
yopoaktnpiletor amd peydio aplBpd ceapik®v GOUATIOIMV OLoIOV 68 oy Kot péyebog
peta&d toug (Ewkova 35A).

Avdivon tov avtictoyov Selyudtov and TAAGUO TOVIIK®OV TOV KOPAlovv TnVv
amoA-I(Leul41Arg)pisa N ™V oamoA-I(Leul 59Arg)pn  €0e1&e  O6TL mopovcio  ToV
LETOALAYUEVOV OVTMOV LOPO®OV GYNUATICTNKAY EAXYIOTO GOPALPIKE COUOTIONL, TOPOHOLL
oe oyfua, péyeBog kot aplBud pe avtd mov mapaTnpHOnKov HETA omd avaivon
TAACLOTOG TTOVTIKMV OV EKOPAlovv povo v tpmteivn eléyyov GFP (Ewkéva 35B-A).
Ta copotiow ovtd mepieiyav omoE omwc €xovv dcifel mponyovpeves HeAETeEG ©TO
epyaotpio pag (Chroni et al. 2005a).

Ymv mepintoon TV petoAlaypévov  popeav  amoA-I(Argl49Ala) wor  amoA-
I(Argl60Leu)os, ta KAdopata g HDL mepiéyovv pelypo coaipikdv kot 016K0EWOV
copotwiov (Ewéva 35E,XT). H HDL oto mAdcopa moviikdv mov ek@palovy v omoA-
I(Argl51Cys)paris meptéxel kpod aplBpd O1oKOEWMV COUHOTIOIMV EVO TO GOOPIKA
copatidw mov oynuatiovrat epeaviCovv avoparo oxnue (Ewkéva 35Z), ev oyéon e ta
opapkd copotidw mov oynupotiCoviar and v WT anoA-I (Ewéva 35A). Ta
OLOKOEWN COUATION OTIG TOPATAV® avOAVCELS eaiveTal vo oynpatifoviatr ond otoifeg

2-5 copatdiov e oynua 6ickov.
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E. Ala)

amoA-I (Argl49

I'. anoA-1 (Leu159Arg)pn

d: 1.100 g/ml

d: 1.100 g/ml

Ewova 35. Ewkoveg nAektoovikng pukgookoniag twv HDL kAaopatwv amd
TAGOUA ATTOAT TIOVTIKWV HOAVOUEVWY pe adevolovg ov ekPpealovv A. tnv
WT amoA-], B. tnv amoA-I(Leul41Arg)risa, I'. v amoA-I(Leul59Arg)rn, A. tnv
GFP, E. mv amnoA-I(Argl49Ala), XT. v amoA-I(Argl60Leu)oso kot Z. tnv
amoA-I(Argl151Cys)raris. Me BEAN onuewwvovtal Ta dlokoedr) cwpatidw, 0mov
TTaAQOLOLALOVTAL.
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Avdivon Tov TAAGHATOS UE NAEKTPOPOPNGH 0V0 dractdcewy (2D)

H miextpopdpnon tov mAdcpatog e 600 OGTACELS, 1| TPAOTN GE LI OTOSIOTOKTIKO
TKTOUO oyapolng kot 1 Oe0TEPN OE UN OMOSIOTOKTIKO THKTOUO TOAVOKPVAOUIONG,
dwydpioe 1o copatiole HDL tov mAdopatog pe Bdon 1o @optio toug kot 10 péyedog
to0vG. Avocoamotionwon (Western blot) yio v aviyvevon avlpomivng amnoA-I £6eiée
Tapovcio. TG TMPOTEIVING o©Tovg Otdpopovg mAnBvcpuovg HDL copatdiov mwov
onuovpynnkav oto mAdoue. Me v avaAvoTn ouTh £YIVE ELEOVIG O GYNUOTIGUOG ato
v WT anoA-I copatidiov a-KivnTikdtnTtos dtapopeTikod peyéfoug kot eoptiov, EVd
oynuatiommkay kot Alya copatiow tpo-frta-1 (prefl) kvnrikoémrog (Ewkéva 36A).

[MAdopa amd movtikia wov exppalovv gite v amoA-I(Leul41Arg)pis, €ite Vv amoA-
I(Leul59Arg)rn mepiéyel kvpiog prefl-HDL copotidio kor a4-HDL copatidw, wov
enpaviCouv vymin niektpopopntiky Kivntikomta (Ewdove 36B, A). [lapopowa gikdva
enpaviCet kat n avéivon TAGopato amd TovtiKia polvopéva pe vynAdtepn ddon (2x10°
pfu) adevoidv mov ekppdlovv v amoA-I(Leul41Arg)pisa (Ewkéva 361).

Ye movtiki poAvcpévo pe adevoiovg mov ekepdlovv v amoA-I(Argl60Leu)oso
oynuatiomkay kvpiwg ocopatidle mov avtiotoryovv omv  o4-HDL pe ovyniq
NAEKTPOPOPNTIKY] KivnTiKOT T, KOO Kol pikpéc mosotnteg prefl-, a3- ko a2-HDL
copotwiov (Ewdéva 36E).

Ymv zmepintwon g petdAraéng amoA-I(Argl49Ala) oynuotiotnkov prefl kot o4-
HDL copotiow kot pkpéc moocdtnteg al-, 02- kot a3-HDL copoatdiov pe pikpotepn
niektpopopntikn Kivntikdémra (Ewova 36XT).

AWQopeTIKN €KOVO TOV COUATIOIOV TOV TAACULATOS TOPATNPNONKE OTNV TEPITTMON

¢ petdAroing amoA-I(ArglS1Cys)paris. Ta copatidw avtd gvromilovior oty mepoyn
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a-HDL

A. B.
al
a2
a3
a4
pref1-HDL pref1-HDL 1x10° pfu pref1-HDL 5,49 pfu
WT apoA-I apoA-I (Leul41Arg)p, ;s
A. a-HDL E. a-HDL XT. a-HDL
G — a—
- #
- al
a2
3 a3
1-HDL 1-HDL
pref1-HDL prep prep
apoA-I (Leu159Arg);y apoA-I (Argl60Leu)q, apoA-I (Argl49Ala)

Ewcova 36A-LT. Western blot yix amtoA-I peta and avdAvon oe dvo dixotaoelg 1 pl
nAaopatog anoA-I/- movtikwy, mov éxouvv poAvvOet pe 1 x 109 pfu adevoiwv mov
exdoalovv tig popdéc amoA-I mov avadépovtal katw and kabe ewova. H mowt
dukotaon duxxwellel ta ocwpatidwx oL TAGOHATOS He Paon To PoETio TOLG
KLV TIKOTTA eV 1) devtepn He Baon to PpooTio Kot To peye00g Toug.
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petald tov pref Kot Tov o COUATIOIOV 6Ty TPp®TN d140TacT] avdAvons, VA TOKIAOVY
KO OTIC NAEKTPOPOPNTIKEG KIVNTIKOTNTES KOTA TNV devTEPT didioTact avdivong (Ewkdova
37A). T v TovTomoinon OV &v AOy® copotdiov, peiypo amd mAdopo amoA-I"
TOVTIK®V oV ek@palovv v petodiaypévn popen amoA-I(ArglS51Cys)paris Kol TAAGLO
omoA-I"" movtikdv mov exepalovv v petaAlaypévn popoen amoA-I(Argl60Leu)os, o€
ovvovaoud pe v hLCAT avoldbnke oe dvo dlactdoels. Onmg avagépetor otnv
oLVEYELD TNG Topovoag OSTpPrg o cuvovaopog «amoA-I(Argl60Leu)os o thLCAT»
odnyetl 610 oynuatiopd a-HDL (Ewéva 37B) kot yio avtd 10 AOYm ¥pNnoLonodnke mg
delypa edéyyov g a-kivntikdtrag. H mapdAinin avdivon tov dvo detypdtov (Etkova
37A) divel mapopoa ekdvo pe avty Tov divel 1 GAANAETIKAALYM TV eKOVOV 13A Kot
13B (Ewodvo 37T), koi tovtomolel v 0éom tov copatdiov mov oynuotiler m

petaAlaypévn popen amoA-I(Argl51Cys)pais LeTa&L TV pref kot o-HDL copatidiov.
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amoA-I anoA-I1(Argl60Leu) o, AAAnAemcdAvyn Meiyua nAdopatog

(Arg151CyS)pyyis +LCAT TWV elkOvwv A xkaL B ano A xat B
I «-HDL r «-HDL T a-HDL T a—HDL
pref, - oHPL - pref oL prep oHDL preB
AN B. " I. S A.
4—}a1
Y
Evdiapeon MAdopa pe a-HDL

KIVNTIKOTNTA HeTa&V

owpaTidl povo
prep ko a-HDL

Ewcova 37A-A. Western blot yix amoA-I petd and avaAvon oe dvo duxotdoeig 1 pl
nAdopatog amoA-I/- moviwawyv, mov €xovv poAvvOel pe 1 x 109 pfu adevoiwv mov
exdpoalovv A. v  petaAdaypévn poedn amoA-I(Argl51Cys)rais B. Xvvdvaouo
adevolwv yix ™V HeTaAAaypévn poodr) amoA-I(Argl60Leu)oso kat v avOewivn
LCAT, mov oxnuatiCet povo a-HDL oto mAdoua. I. aAAnAemtucdAvdn twv ekovov A
kat B delyxver v 0éon twv cwpatdiwv mov oxnuatiCet N petaAdaypévn poodr) amoA-
I(Arg151Cys)paris evad, A. AvdAvon petypatog and mAdopa twv A kat B divet mapopowx
ewova.
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IV. ENIAPAXH THEX XYN-EK®PAXHE ANOPQMNINHE LCAT ITON ®PAINOTYNO TQN
METAAAAEEQN THE ATOA-I
Ta svpnuoto omd To TOPOTAVE TEWPAUOTO YO TIG HETAAAAYUEVEG LOPQOES OMOA-
[(Leul41Arg)pisa, omoA-I(Leul59Arg)rn,  amoA-I(ArglS1Cys)pais kOt amwoA-
I(Arg160Leu)osio, COLPO®VOLV LE TOV KAIVIKO QOIVOTUTIO TMV POPEMY TV UETAALAEEWDY
Y TIG TPOTEIVES AVTEG 0 0Totog YopaxkTnpileTon amo:

e XaunAd eninedo xoAnotepOANG TOL TAAGHOTOS Kot tng HDL

e Emkpdtnon prep- kot a4-HDL copatidiov

o Mewwpevn evepyonoinon tg LCAT

Daivetor ooy OTL 1N YOVIOWOKY HETAPOPE HEGH AOEVOIDV OmOTEAEL €vov
OTOTEAECUATIKO TPOTO OVOTOPACTOCNG KOl LEAETNG TV TAHOAOYIKOV QUIVOTOTOV TOV
TPOKAAOVV GUYKEKPIUEVEG LETAAAAEELS TNG oo A-1.

I'vopiCovtog 10 poAo tov evidpov LCAT omv ProovvBeon g HDL, ta
TPOTYOVUEVO TEPALATO UETATPAMNKOV KOl OOKIHAGTNKE WOALVOT TMOV TOVIIKOV HE
a0evoios Yo kéBe pio omd T PETAAAAYUEVES LOPPES GE GUVOVLAGLO, LT TN POPJ, LLE
adevoiong mov ekppdlovv v LCAT tov avBpomov (hLCAT).

H ocvvdvaouévn polvvon tov moviikov pe adevoiovg yioo v hLCAT kot ka0e pia
and T petodaypuéveg popeéc amoA-I(Leuld1Arg)pisa, omoA-I(Leul59Arg)rN, omoA-
I(Argl49Ala), omoA-I(Argl51Cys)pais Ko amoA-I(Argl60Leu)oso, €le OpopOTIKA
OTOTEAECUOTO OTO, EMIMESD MOV Kol AMTOTPOTEIVAOV GTO TAAGUA, TNV KOTOVOUN TNG

anoA-I, kot tov oynuatiopnd HDL copatidiov.
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O cvvovaopog “amoA-I(Leul41Arg)pis, + hLCAT”

Yy nepintoon g amoA-I(Leul4 1 Arg)pisa, N yopnynon meg hLCAT npokdiece 13
QopEC avénon ota enimeda TG amoA-I oto mAdoua, 8 opéc avénom oto Emimeda OAKNG
YOANOTEPOANG Kol 12,5 Qopéc adénon oV €GTEPOTOMUEVN YOANCTEPOAN, GE GYEOT UE
TIG avTIoTOUEG UETPNOELS OO TAACUN TOVTIKOV TOL €KPpAlovv poévo v petdAiaén
amoA-I(Leul41Arg)pisa (Ilivaxag V). Ta eninedo tov AMmdiov, kot g amoA-I oto
TAACUO. TOV TOVTIKOV 7OV HoAOVONKav pe tov cuvovooud “amoA-I(LeuldlArg)pisa +
hLCAT”, minciocav avtd TV TOVIIK®OV Tov ek@palovv v aypiov tHmov amoA-I
YEYOVOG OV QOVEPMVEL TNV ETOVOPOPE TOV GOLVOTVTTOV GTO PLGLOAOYIKG emineda. O
ouvovaopog “amoA-I(Leuld4lArg)pisa, + hLCAT” emovépepe emiong o€ (LGLOAOYIKA
emineda Kot T0 AOY0 €0TEP®V YOANGTEPOANG TTPog OAKY| YoANnctepOAn (CE/TC) t660 Tov
nAdopatog 660 kot g HDL (ITivakag V kot Ewkova 38A, avtictoya). H avénon mov
TopaTNPNONKE OTO EMIMESD OAIKNG YOANOTEPOANG OTO TAACUO TOVIIKOV HE TOV
ocvvdvacpd “amoA-I(Leul41Arg)pisa + hLCAT”, pnopet va amodobei €€’ olokAnpov oty
avénon g HDL yoAnotepding, 1o omoio elvar gueavég amd TNV KOTOVOUN NG
YOANGTEPOANG 61O KAAGaTo ToV TAdoHatog, petd and FPLC avaivon (Ewova 38A).

SDS-PAGE avdivon tov kKAAGUATOV TOV TAAGUOTOC UETO OO VIEPPLYOKEVTIPNON
€oe&e 0Tt M katavour g onoA-I(Leul41Arg)pisa, mapovoio g hLCAT, evtoniletan
otig mepoyés twov HDL2 won HDL3 (kxAdopota 4-8) mapdupota pe v KOTAvOUn NG
anoA-I oe movtikie mov exkepalovv povo v WT amoA-I mpwteivn (Ewéva 33A).
Muwpég moocdtmrteg amoA-I(LeuldlArg)pisa epoaviCovtor oto HIKPOTEPNS TLKVOTNTAG

KAMdopota 2 ko 3 mov aviietotyovv 6to LDL copatidw (Ewkéve 38B). Onmg aiveton
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Ewcova 38A-E. Zuvdvaouos “amoA-I(Leul41Arg)ris.thLCAT” oe movrtikia.
A. Katavour] g xoAnotepdAng tov mAdouatog peta antdo FPLC avaAvon). B.

AvaAvon  SDS-PAGE twv  xAaopatwv — ToL

TIAAOUATOG

aTo

vrteppuyorévtonon oe kAlon Powpovxov kaAtov. I. AvaAvon EM tng HDL.
A. AvaAvon mAdopatog (1 pl) oe dvo dirotaoeis. E. SDS-PAGE avaAvon 0.5ul

niAdopatog kat Western blot yiax tnv avixvevon g LCAT.
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amd TV avdilvon UEG® MAEKTPOVIKOD HIKPOOKOTIOU, O GLUVOLOOUOS “OmoA-
I(Leul41Arg)pisa + hLCAT” emdyst to oynuoticpnd peydiov oaptBpod ceaipikdv
copotdiov HDL og avtifeon pe tov ghdyioto apBpd copatidiov mov oynuotilovral
and v ékepoon povo g onoA-I(Leul41Arg)pisa (Ewkova 38T kot 35B).

270 TAAGLO TOV TOVIIK®OV QVTOV Topatnpnonkav copatidw prefl-, a4-, a3- kot o2-
HDL. H moapovcia mepicosioag LCAT embyst v wpipoven tovV coOUATOI®OV OV
oynuatiCer n petodraypévn popon omoA-I(Leuld1Arg)pisa, 06 COUATIOW HKPOTEPNG
NAEKTPOPOPNTIKNG KIVNTIKOTNTOS TOV POIVETOL VO AEIMOVY OTOV 1) LETOAAAYLLEVT LOPON
ot ekepaletat povn g otovg tovtikovg (Ewkova 38A).

H pala g LCAT oto mAdopa Tov ToVIiKOV eKTundnke pe avaivon katd Western
ypnoonoiwvtos avtioopato évavit g LCAT tov movtikov (mLCAT) ta omoia
avayvopilovv mapdiinio (cross-react) kot LCAT tov avBpodmov kot to omoio Mtav
evyevikn mpoo@opd tov Dr. John Parks (Wake Forest University, School of Medicine).
Bpébnke 6t o¢ amoA-I"" movrikio Tov ekepdlovv v mpoteivn eléyyov GPF, n LCAT
NTav 6€ Un oviyvedoLO EMITEON GTO TAAGHO. € TOVTIKIO TOV LOAOVONKAY e adeVOToNg
nov ekppalovv v WT anoA-I n LCAT tov mAdopotog eivan o€ vynid enineda, evd o€
novtikio mov exepdlovv v petarroypévn popen amoA-I(LeuldlArg)pisa 1 LCAT
aviyvevnke oe moAD yaunAd enimeda oto mAdopo. Ta eninedo g LCAT oto mhdopa
TOV TOVIIKOV eMOVNAOe oe kavovikd emimeda, mopdpolr avtdv mov Ppédnkov otnv
nepintoon g WT amoA-I, 6tav ta movtikio polvvOnkav pe tov cuvovacpd “amoA-

I(Leul41Arg)pisa + hLCAT” (Ewéva 38E).
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O cvvovaopog “amoA-I(Leul5S9Arg)pn+ hLCAT”

H potoven amoA-I" moviikdv pe cuvdvoopd adevoidv mov ekpdlovy TV amoA-
I(Leul59Arg)en kot v LCAT tov avBpdmov (amoA-I(Leul59Arg)sn + hLCAT)
npoKaiece 7.6 popég avénon oy tpwteivn anoA-I tov TAdouatog, 14 popéc avénon
otV oAKY| YoAnotepoAn kot 81 @opég avénon otovg eotépeg yoAnotepoing (Ilivaxag
V). O Moyog CE/TC 1600 610 0Mkd mAdGpa 660 kat otnv teployn s HDL enaviAfe og
(QUCIO0AOYIKA emined, G GYEOT LE TO TOVTIKIO TOV EKPPALOVY POVO TNV HETOAAOYUEV
popor| amoA-I(Leul 59Arg)pn (Ilivaxkoag V kot Ewkdéva 39A).

H avénon mov mapammphnke oto eminmedo OMKNG YOANOCTEPOANG GTO TAAGHO
TOVTIK®OV pe Tov cuvovacud “amoA-I(Leul59Arg)rn + hLCAT”, umopet va amodobet
€&’ olorAnpov oy avénon g HDL yoAnotepding, to omoio eivar gupovég amd v
KOTOVOUN TNG YOANCTEPOANG oTa KAAGpaTA TOv TAASHoTOS, petd ond FPLC avdivon
(Ewova 39A).

SDS-PAGE avdivon tov kKAAGUATOV TOL TAGGUOTOC UETO OO VIEPPLYOKEVTIPNON
¢oege otL M katavoun g anoA-I(Leul59Arg)rn, mapovsio g hLCAT, evtomiletan
Kuplog otig teployésg v HDL2 wor HDL3 (kAdopota 4-8) mapodpoto pe v Katovoun
¢ amoA-I oe movtikia mov ekppalovv poévo mv WT anoA-I npwteivn (Ewéva 33A).
Mwpég moocodtteg amoA-I(Leul59Arg)rn epgavifovior oto pKpoTEPNG TLKVOTNTOG
KAMdopota 2 kot 3 mov avtictoyovv ota LDL copatiow (Ewkéva 39B). Avdivon péom
niektpovikod piKpookomiov €0e1&e Ott 0 ovvovaouds “amoA-I(Leul5S9Arg)en +
hLCAT” emdiyer 10 oynuotiopd peYGAOL aplfpod GOOPIK®OV GOUOTIOIMV GTNV TEPLOYN
¢ HDL og avtifeon pe tov eddyioto apfud copatdiov mov oynuoatilovrol amd v

gxppaon povo g amoA-I(Leul 59Arg)rn (Ewova 39T ko 35T7)
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ToVv avOgwmov

Ewcova 39A-A. Lvvdvaouos “amoA-I(Leul59Arg)rn+hLCAT” oe movrikia.
A. Katavour) tng xoAnotepoAng tov mAdopatog peta and FPLC avaAvon.
B. AvdaAvon SDS-PAGE 1twv kAaoudtwv 10U TAQOPATOS  &TO

vrtegPpuyokévtonor oe kAlon Powpovxov kaAiov. It AvaAvon EM tnc HDL.
A. AvaAvon nAaopatog (1 pl) oe dvo dixotdoelc.
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Y10 TAGOUO TOV TOVIIKOV ovtodv oynpatilovior copoatiow prefl-HDL evd o
minBvoudg g a-HDL amoteieiton amd a3-, a2- ko al-HDL copoatiow. H mapovcia
nepiooeiag LCAT oaivetal vo endyst tnv opipovon Tov copatidiov tov oynuatitoviot
arnd v petoAlaypévn  popon amoA-I(Leul59Arg)pn o€ copatidi  pkpoOTEPNG
NAEKTPOPOPNTIKNG KIVNTIKOTNTOS TOV Agimovv Otav 1 HETOAAAYUEVN] HOPON OVTN

exepaleton amd povn g og moviwkovg (Ewova 39A)

O ovvovaopds “amoA-I(Argl49Ala) + hLCAT” kov 0 ovvovaopos “amoA-
I(Argl160Leu)og, + hLCAT”

H péivvon amoA-I"" movikdv pe cuvduaopd adevoidv mov ekppalovy TNV amoA-
I(Argl149Ala) kor v LCAT 1tov avBpomov (amoA-I(Argl49Ala) + hLCAT) v amoA-
I(Argl60Leu)oso kot v LCAT (amoA-I(Argl60Leu)os, + hLCAT ) amoxoatéotnoe
TANPOG TOV TABOAOYIKO PUIVOTLUTO TOV TPOKOAAECE 1 £KPPUCT TOV UETAAAAYUEVOV
pnopeav yopig v hLCAT. Zmv mepintowon ¢ amoA-I(Argl49Ala) mpokdrece 2,5
Qopéc avénom oty mpoteivny anoA-I tov mAdopatog, 2,8 @opég avénon oty oMk
YoANoTeEPOAN kot 4,3 @opég avénon otovg eotépeg yoAnotepoAng (Ilivaxkag V). Zta
novtikio “amoA-I(Argl60Leu)os, + hLCAT” onpetwdnke 1,9 popég avénon g amoA-I
oto0 mAdopa, 5,8 @opég omnv oMK yoAnotepdin kot 21 @opéc oTOvG €0TEPES
yoAnotepoing (Mivekag V). O Adyog CE/TC 610 0AKO TAAGHO KOl GTNV TEPLOYN TNG
HDL emovnABg kot yio Tig 600 HeTAALAYUEVES LOPPES GE PVOIOAOYIKE EMiMEDN, GE GYEOM
pe to movtikia wov ekepdlovv v kabe petdAraén povo (Mivekag V kot Ewkova 40A,

B). Ot aAroyég avtég mapoatnpriOnkav mapd to xaunAotepo eXineda NTATIKNG EKQPOAOTC
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tov MRNA g anoA-I ota movrtikio “amoA-I(Argl49Ala) + hLCAT” kot “omoA-
I(Argl60Leu)os, + hLCAT”, oe oyxéon pe to movtikie oto omoio ekepdloviar ot
petaAlaypéveg popeég poves toug (Ilivaxag V).

H avénon mov mapammphnke oto eminedo OMKNG YOANOCTEPOANG GTO TAAGHO
novtik®v “amoA-I(Argl49Ala) + hLCAT” ko “omoA-I(Argl60Leu)os, + hLCAT”
YIVETOL ELOOVIG KO TIG LETPNOELG TNG YOANOTEPOANG GTO KAAGLOTO TOV TAAGLOTOG, LETA
an6 FPLC avdivon. H katavoun g xoAnotepoing epgovilel dvo Kopueéc pio otnv
nepoyn g HDL2 (khdopata 16-19) ko pio oty meproyn HDL1 (kAdopata 12-15) wov
ocvumintel pe pépog g meproyns s LDL (Ewova 40A, B).

Ynrepeuyokévipnon tov mAdopatog kot SDS-PAGE avédivon tov khaopdtov £0eiée
6tt n kotovopr] tov omoA-I(Argl49Ala) xor amoA-I(Argl60Leu)os, moapovoio
avBpomivng LCAT, evtomileton kupiog otig meproyég v HDL2 ko HDL3 (kAdoparta 4-
8), eVl HIKPEG TOGHTNTEG TOV TPOTEIVOV UQOVILOVTOL Kol 0To KAAGHOTA WKPOTEPNS
nokvottog, 2 kot 3, wov avtictoryovv oto. LDL copatiow (Ewkéva 41A,B), napopon
pe v Koatavoun g amoA-I oe movtikio mov exppalovv pévo mv WT amoA-I tpmteivn
(Ewoéva 33A).

Avdivon péc® MAEKTPOVIKOD HIKPOOKOTOL £€3€1Ee OTL Ot cuvovoouol “OmoA-
I(Argl49Ala) + hLCAT” kot “amoA-I(Argl60Leu)oso + hLCAT” endyovv kot ot 600 10
oynuaticpd peydAov apBpod ceupik®v copatdiov oty mepoyn ™s HDL evo
amovclalovy Ta 010K0EWY copatid mov oynuatilovtal and v €kepacn g kade
petaAraypévng popong omd povn g (Ewkova 41T, A kot Ewéve 36E, T avtictoya).

270 TAAGLO TV TOVTIKOV 0VTOV Ta. prefy copatiow eEapaviotnkay eved o TAnucroc
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I' ko E) kot “amoA-I(Argl60Leu)oscthLCAT” (B, A kot £T) A-B. Katavoun
S amoA-I petd and avaAvorn SDS-PAGE kAaouatwv tov TAGOUATOS Ao
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owpatwiwv tov mAaopatoc. E-LT. AvaAvon mAdopatog (1 pl) oe dvo
OlXOTAOELG.
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¢ a-HDL amoteAeital and Ayo ad-, kot nmeprocotepa a3-, 02- ko al-HDL copatidw
(Ewova 41E, XT). H nopovcia mepiooeiag LCAT aiveton va emdyst tnv toy0Tepm
opipavon tov copatdiov mov oynuatiloviol amd TiG PETOAANYUEVEG LOPPEG OMOA-

I(Argl49Ala) kot amoA-I(Argl 60Leu)osio.

O cvvovaopog “amoA-I(Argl51Cys)paris + hLCAT”

H potoven amoA-I" moviikdv pe cuvdvoopd adevoidv mov ekpdlovy TV amoA-
I(Argl51Cys)pais kot v LCAT tov avBpdmov (amoA-I(Argl51Cys)pais + hLCAT)
TPOKAAESE 2,2 popég avénon oy Tpwteivn anoA-I Tov TAdouatog, 5,8 eopég avénon
OTNV OAKT YOANOTEPOAN Kot 7 opES avénon otovg eotépeg yoAnotepoing (Mivakag V).
O Adyog CE/TC 1600 6T0 0AIKO TTAGoUe OGO Kot otnv meproyr] ¢ HDL emaviABe og
(QLOLO0AOYIKA eMimEdD, G GYEOT LE TO TOVTIKIO TOV EKPPALOVYV HOVO TNV HETOAAOYUEV
nopo1| amoA-I(Argl51Cys)paris (Ilivaxkag V kot Exkéva 42A).

Ymv Ewéva 42A o@oivetor 1 Kotovourn g YoANoTePOANG GTO TAACLUO TOVIIKMV
“amoA-I(Argl51Cys)pais + hLCAT” o6& clykpion pe v KATavour g YOANGTEPOANG
0T0 TAQGO TOVTIKOV TTov ek@pdlovv eite v petdAroln amoA-I(Argl51Cys)paris €ite
mv WT amoA-I. H yolnotepoin tov moviikdv “amoA-I(Argl51Cys)pais + hLCAT”
Katavépetor kuping oty mepoyn ™ HDL, pe v xopuen ¢ katavoung eAagpmg
LETATOMIGUEVT) GE UEYAALTEPOL peYEBOLE copaTiow, evd ektelvetar pEYpL Kot TNV
nepoyn ¢ LDL. @aivetor 6t n adénomn g oAKNG yoANGTEPOANG TOV TAAGUATOS TV
Toviik@V “omoA-I(Argl51Cys)pais + hLCAT” pmopel va amodobel oe avénon g

YOANOTEPOANG KLpimg otV meproyn T HDL.

154



>

N
a1

—¢- WT apoA-I
= [CE/TC=0.71] \
E: 20 1 —=— apoA-IR151C), - ? .
< 55 +LCAT (cprre=0.721 :
s —- apoA-I(R151C) paris \
S, [CE/TC=0.54] .
w10 '
P
o)
3
s 5
=<
0 ,
0 5 0 15 20 25
AQ1Ouog kAdouatog FPLC
N AN J \ A J
VLDL LDL HDL2 HDL3
B' VLDL/IDL LDL HDL2 HDL3
[« W O =W H o o o
, a4 & K ® S d In
Mukvétnra (gml): S S S S S 3 = =

anoE »

amoA-I-> e

AoiBudgkAdouatos: 1 2 3 4 5 6 7 8
SDS-PAGE avaAvon

I. A.
EM avaAvon twv HDL 2D-gel kar Western blot yia

KAaOpdTwv v amnoA-I tov avOownov

i

p,reﬁl

d: 1.100-1.152 g/ml(fr.6-8)

Ewkova 42. Xvvévaopios “amoA-I(Argl51Cys)p,isthLCAT” o movrikia. A.
Katavoun g xoAnotepoAng tov mAaouatog pet and FPLC avaAvon.
Avadépetatr o Adyog CE/TC ¢ HDL (ap. 15-22) yiax kd&Oe detypa. B.
AvaAvon  SDS-PAGE  1twv xAaopdtwv TOU  MAAOUHATOS  ATO
vrteppuyorévronon oe kAion Bowpovxov kaAilov. I. AvaAvon EM 1ng
HDL. A. AvaAvon nAdopartog (1 pl) og dvo duaotdoels.
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SDS-PAGE avéivon tov KAOUGUATOV TOV TAACUOTOS HETE OO VIEPPLYOKEVIPN O
emPePaivce v avénon ota emineda omoA-I TpwTEIVNG 0T0 TAAGHO TOV TOVTIKOV
“amoA-I(Argl51Cys)pais + hLCAT” (Ilivakag V) &vd mn koTtovop] NG OmOA-
I(Arg151Cys)pais mapovcio g hLCAT, evroniletotr kupiwg oty meproyn tov HDL2 kot
HDL3 (xhdopota 4-8, Ewéva 42B) mopdpota pe v kotavoun g onoA-I og movtikio
ov ekepalovv povo v WT amoA-I npwteivn (Ewdva 33A). Mucpotepeg mocdTnTE
amoA-I(Argl 51Cys)paris epeavifovtor ota KAdopata 2 kot 3 wov avtictotyovv ota LDL
copotidln (Ewéva 42B).

Avaivon pECH MAEKTPOVIKOV UIKPOGKOTIOL £€3e1Ee OTL 0 ovvdvacuds “amoA-
I(Argl51Cys)pais + hLCAT” endyst 10 oynupotioud peydiov aptBpod ceapikov
COUOTOIOV PUGIOA0YIKOV GYHaTOC Kat peyéBoug otny meproyn ™ HDL g avtifeon pe
0 copatidw mov oynuatilovrar and v ékepacn povo g omoA-I(ArglS1Cys)paris
(Ewova 42I" ko1 Ewova 357).

Hlektpopdpnomn dvo odlactdoemv £0e1&e OTL GTO TAAGUO TMV TOVIIKGOV “0moA-
I(Argl151Cys)paris + hLCAT” oynuatiovion copoatidw prefl- kot o- Kiyntkodtnteg o€
@LO10A0YIKY] ovoroyia petaEd toug (Ewkova 42A) evd dev gaiveton va oynuotilovron
COUOTION  EVOLIUEONS MAEKTPOPOPNTIKNG KWNTIKOTNTOG ONMS OvTé O©TO TAAGUO

TOVTIKQV 10V eKPPALovv povo Vv omoA-I(Argl51Cys)pais (Ewkova 37A).
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A2. AAAHAENIAPAXEIX THE AITIOA-I ME TON ABCAL, IN VIvOo

H KAPBOZYTEAIKH IIEPIOXH THE 0m0A-I, ATAITEITAI I'TA TON ABCA1-EEAPTQMENO
YXHMATIEZMO THE a-HDL AAAA OXI TON prepf-HDL XQMATIAIQN, IN Vivo.

M tpitn ogpd petodddéemv eotioce otn HEAETN TV dAANAETIOpAcE®V TG amoA-I e
tov ABCAL, n omoieg etvar onpovtikég ota apykd Prjpata g Proyéveong e HDL. T
T0 GKOTO OVTO peAeTONKE, VIO TV KaBodyNon g Ap. Ayyéhikag Xpdvn, 1 emidpacn
ONUEWKADV HETOAAAEEMV Kol EALEWUUATIKOV HOPPAOV TNG KapPoEVTEMKNG TEPLOYNSG TG
amoA-I omv Proyéveong g HDL, ypnowomoidvtag yovidolokn HETOQOpd HECH

. -/- ’
adevoinv oe amoA-I"" emipvec.

[Mepinmrcd

Ta enineda g HDL oto mAdopa petddnkov onuovIikd o€ TG Tov HoALVON KoY
pe adevoiong mov ekepdlovv onotadnmote and Tic KapPoEuTEMKEG EAAEIUUOTIKEG LOPPES
amoA-I[A(185-243)], 6mov A(185-243) vodekviet Ty EAAEWYN TNG TEPLOYNG LETAED TV
apwvoémv  185-243 e WT amoA-I, 1 omoA-I[A(220-243)]. 'Exer Ppebel oe
TPONYOUUEVEG UEAETEC OTL aLTEG oL HopPég NG amoA-I emmpedlovv dpopatikd v
ABCA1-g&aptopevn €£000 YoANGTEPOANG, in Vitro.

AvtiBétmg, og emipveg mov ekEpAlovy TV EAAEUHOTIKY Hopen anoA-I[A(232-243)]
N mv onoA-I(Glul91Ala/His193Ala/Lys195Ala) (mov  @épet  avTIKOTAGTAGELS
apvo&éwv) gppavifovv euolodoykd enimedo HDL o610 mAdopa, eved kot 1 wkavotto
TOV  HETOAAAYHEVOV  ovtdv  pope®v v emndyovv  ABCAl-e&aptopevn  €Eodo

YOANGTEPOANG in Vitro, €lval PLGLOAOYIKN, o€ oyéom ne v WT amoA-L.
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Hlektpopdpnon tov mAGGpaTOog G V0 SOGTAGES KOl OVAALGOT TMAEKTPOVIKNG
wkpookomiog g HDL €6eiée 611 o1 ehheppoticég popeéc amoA-I[A(185-243)] ko
amoA-1[A(220-243)] odnqynoav ot10 oynmuoTicpd, kuvpiog, pref-HDL copotdiov kot
pKpov apfpov ceaptkdv copatidiov HDL, evo 1 WT amoA-I, 1 anoA-1[A(232-243)]
kot 1 anoA-I(Glul91Ala/His193Ala/Lys195Ala) odonyncav 6to oynuUaticpd GOUPIKOV
a-HDL copotidiov.

H perétn avtm mapovoidletor oty tpodceatn dnuocievon (Chroni et al. 2007) n

omoio EMGVVATTETAL GTO TEAOG TG SLOTPIPIG.
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B) MEAETH METATPA®IKHX PYOMIXHX TQN I'ONIAIQN AITOA-I KAI

AITOCIII EX VIVO KAI IN VIVO

Kotaoken] avaocuvovaopivey a0Evoi@y Y10, HETAYPAPIKOVS TAPAYOVTES.

Mo v katovomon kot PHEAETN TOV UNYOVICUOV HETOYPAPIKNG pOOoNS TV Yovidimv
TOV OTOAMTOTPOTEIVOV TOL avOp®OTOL, in Vivo, YPNCLULOTOMONKAY 0vacLVOLOCUEVOL
a0evoiol Tov ekPPAlovV HETOYPAPIKOVS TOPAYOVTES TTOL OVIIKOUV GTNV OIKOYEVELD TMV
TUPNVIK®OV VTOSOYEWV KOl HEAN TOv onuatodotkov povormatiov TGFR. Xxomog sivor n
YPNON TOV AOEVOIDV OVTAOV Y10, LETOPOPE TV YOVISIOV G€ emiPLEG Yoo TNV in Vivo
HEAETN TOv POAOL TOVG OTNV PVBUICT) TOV YOVISI®V TOV OTOATOTPOTEIVOV KOl TNV
Broyéveon ¢ HDL.

[Mo Vv KotaoKev avasLVOLAGUEVAOV 0OEVOIDY TOV EKOPALOVY TOVG LETAYPOPLKOVS
napdyovteg Tov avOpomov HNF4a, T;RB 1 RXRa ypnoyoromdnkav ta mhacuidw pAd-
TrackCMV-GFP-HNF4a, pAd-TrackCMV-GFP-T3Rp, kot pAd-TrackCMV-GFP-RXRa,
avtiotoro, kabéva amd to omoia @épel v aAAniovyic cDNA tov yovidiov tov
aVTIGTOY(OV TAPAYOVIO, 7OV MNTAV EVYEVIKY] TPOGEOPE TOL gpyactnpiov TovL Ap.
Kapddon Anuntpov ¢ lotpikng Zyxoing tov [oavemompiov Kpnmg Ot
avacvvovacpévol adevoiol Ad-FLAG-Smad3, Ad-FLAG-Smad7, Ad-FLAG-Smad4 xat
Ad-HA-ALKS ot onoiot exepdlovv tig mpoteiveg Smad3, Smad7, Smad4 ko1 ALKS,
avtiotoryo, NTav euyevikn xopnyia tov Ap. Apioteion Movotdka tov «Ludwig Institute
for Cancer Research» tng Uppsala). To «kFLAG» vrodewvietl v mapovcio akorovbiog
okT® apvoééav (Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys) evdd 10 «HA» vmodeucviel v

napovsio g aAinAovyiog mov Kodikonotel Yoo v aupatoyrovtivivny (Hemagglutinin)
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OTO OUWVOTEAIKO OKpo TV mpoteivov. Ot axoiovbiec LFAG xor HA omotehovv
EMITOMOVG OV YPNOIUEVOVY Y10 KOOAPIGUO TOV TPOTEIVAOV HECH 0VOGO-CLYYEVELNG
(immunoaffinity) 1 avocokatafvdiong (immunoprecipitation) m/Kot aviyvevorn e
Western blotting.

O TOAAATAOGLOGHOG Kot KOBOPIGUAC TOV TOPATAVE® 0OEVOIDV £YIVE GOUP®VA e OGA
TEPLYPAPOVTOL GE TPONYOVHEVO KEQPAAal NG mapovsag oatpiPng. Ot tithor tev
adeVOimV HETA TOV Kabapiopd toug avagépovtal otov Iivaxkae VI

[opakdto avaeEpovtol TPOKUTAPKTIKA TEPAUATO TOV EYIVAV LLE LEPTKOVS OO TOVG
a0evoiohg aVTOVG TOCO GE KLTTOPIKES KOAMEPYELES OGO KOl GE EMIPVES, Yol TNV
emPefainon g Ekepaong Kot TG AEITOVPYING TOV UETAYPAPIKOV TopayOVTOV 0AAL Kot

Yo TNV EMIOPACT] TOVG TNV LETAYPOUPIKT pOOIoN TV Yovidiov Tov amoA-I kot amoCIIIL.
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ITivaxkag VL O avaovvdvaouévol

adevolol IOV

XONOLHoTomONKav yix v HeAétn TNg HETAYQaPIKNc QUOMLIONG
TWV AITTOTEWTEIVWV KL T ATIOTEAETUATA TITAODOTNOT|G TOVG

Avaovvdvaouévog adevoiog

TitAog (pfu/ml)

Ad-GFP-HNF4«a 5x10°
Ad-GFP-TsRp 5x10°
Ad-GFP-antiTsRf3 5x 10°
Ad-GFP-RXRa 2 x 101
Ad-FLAG-Smad3 2.1 x 101"
Ad-FLAG-Smad7 2 x 10
Ad-FLAG-Smad4 4 x 101
Ad-GFP-ARP1 1.3 x 101°
Ad-HA-ALK5 9 x 1010
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Enidopaon tov ntpoteivov Smad3 ko Smad7 ota enineda EKQpaog TOV yovidiwv
TOV aroMToTPOTEIVAOV 0moA-I kot awoCIIl, og koTTapa HepG2.

Kvttapa HepG2 oe xadhépyeteg o tpuPiia P-100, porlovOnkav pe avacuvovaopévoug
adevoiohg mov exepalovy tovg mapdyovteg Smad3 1 Smad7, ce MOI 5, 10 kau 20, Yo
tov k0Be adevold. Emerta and emwoon 48 wpdv, ta kOTTOpo CLAAEXOMKOV Kot
axolovOnce aropudévmon olkod RNA kot avéAlvor katd Northern.

Ta enineda ékppaong Tov Smad3 ko Smad7 ftav oe vyMAG eninedo o€ OAA TO KOTTOPO,
OV HOADVONKAY LE TOVS OVTIGTOLYOVG OVOGLVOVOGUEVOVG 0OEVOTOVG, OTMG PaiveTOL 0T
TNV €IKOVA TOV GNUOTOS TOV KATOAANA®V aviyveut®dv Hetd and avdivon katd Northern
(Ewoéva 43A). Znuovtikd otoryeio anotedel 1 avénon tov emmnédmv evooyevodg Smad7
nmov moapatnpionke ota kvuttapa HepG2 mov elyov poivvlel povo pe adevoiovg mov
ekppaovv v Smad3. Eivar yvootd 611 1 Smad3, oe cvvepyaoia pe Smad4 endyet v
ékppaon Tov yovidiov tng Smad7 (Nagarajan et al. 1999). H moapatipnon ovtq
emPefardvel TNV AEITOLPYIKOTNTA TOV LOPI®V TOV EKPPALOoVTAL LEGH TV AOEVOIMV.

Mo v ektipnon g enidopacns TV TapaydvVIOV 0VTOV GTNV LETAYPUEIKT pLOULOT|
TV yovidiov tov amolmonpoteivoy omoA-I kot omoClll, oe kOtrapa HepG2
(MratokvTTapa), avarbnkay o enineda Ekepacng Tov MRNA TV anoMmonpOTEivdy
YPNOLOTOIDVTAG aviXVELTES (probes), mov meptypdpovtal 6To KEPOAUO «YAKA Kot
MéBodow, oe melpdpota avdivong katd Northern. Onwg gaiveror 6to pafddypoptpo g
Ewoévog 43B, 1o enineda £K@poong tov yovidiov Tov amoMmonpmTeivdv omoA-I kot

amoClIl, dev paiveton va emnpedlovral oNUAVTIKA OO TNV VIEP-EKPPOCT| TNG TPMOTEIVNG
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Ewkova 43A-B. Avtopadioyoadia avaAvong Northern oAucov RNA
ano HepG2 kUttaga poAvouéva pe avEavoueveg 000elc adevolwy
(5, 10 xat 20 MOJ, avtiotorxa) mov ekpodlovv Smad3 13 Smad7. A.
Xonomn avixvevt (probe) yiax Smad3, Smad7 kot GAPDH mRNA. B.
[Toootwomoinon twv emmédwv mRNA yix anoClIIl kat anoA-I, oe
oxéon pe TO Odelypa eAéyxov (kUTTAEAR TIOL HOAVVONKav e
adevoiovg ov ekpodlovv GFP) mov opiletat oto 100%. Ot petorjoetg
éxovv xavovikonomBel (normalized) pe Baomn ta emimeda mRNA ¢
GAPDH.
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Smad3 v Smad7, oe oyéon pe kdtropa mov ekppdlovv v mpwTeEivn gAéyyov, GFP

(Ewkdva 43B).

Eniopaon ¢ npoteiviic HNF4a oty ék@pacn ToV amoMmonpoTeivay amoA-I
kot anoCIIl, o€ kVtTOpa HepG2.
[TpokatopkTiKd TEPAUATO YIO. TNV UEAETN TOL POAOL TOV UETOYPAPIKOV TOPAYOVTOL
HNF4a oty petaypaeikn poduion tov oarmolmonpoteivov A-1 xor CIII, éywav og
kOttopa HepG2. TMapdAinio peietinke ko m emidpaon twv mapoyoéviov Smad3,
Smad4 ko1 Smad7. KoAhépyeieg HepG2 kuttdpwv o tpufiia P-100, pordvonkay pe
oLVOLOCUO 0dEVOIDY TTOL EKPPALovV Tovg mapdyovteg Smad3 kot Smad4 (Smad3/4) 1 pe
a0evoiohg mov ekpalovv tov Smad7 1 téhog pe adevoiong mov exkepdlovv tov HNF4a,
oe ovvolkd MOI 5, ywo tov kéBe adevoio. Xpnowomoiwvtag cuvoiikdé MOI tov
adevoiov Smad3/4 kor Smad7, yw O6Aa to mepdpoata, ico pe 20, HepG2 xvttapa
LOAOVONKAY e GUVOLAGHOVS TOV TOPATAVED 0OEVOI®Y Pe oKomd va peAetndetl tuyodv
aAANAenidpaon HETAED TV O0POP®V TAPOUYOVTIWV GTNV PLOLLICT] TOV OTOATOTPOTEIVAOV
A-I xou CIIL. "Emerto omd enmoomn 48 opov, ta kOTTapo cLAAEXONKAV Kot akoAovOnce
amopdévmor olkod RNA kot avéivon katd Northern.
2mv Ewova 44 paivovtar ta eninedo ékppacns tov mRNA tov arolmonpoteivov A-I
kot CIII og kdtrapa HepG2 mov €xovv polvvOel e Toug vITodEIKVUOEVOLS GLVOLAGOVG
adevoiov petd amd avdivon watd Northern, wor petd amd Koavovikomoinom

(normalization) tov anotehecpdtov e Bdon ta enineda ts GAPDH.
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B apoA-1

Ixetka emimeda mRNA

Ewkova 44. I[Toootkomoinon twv emimédwv mRNA yix amoClIII kot artoA-
I petd and avaAvon kata Northern oAwcov RNA kvttdowv HepG2. Ta
KUTTAQA poAVVONKav pe adevoiovg (ocvvoAuod MOI 20) mov exdpoalovv
TOUG TIARAYOVTES TIOL LTIODEKVVOVTAL OTO KATW MEQOG TS ekovac. Ta
eTUTEdA €KPOAOTC TWV ATIOALTIOTOWTEIVQWVY 0To delypa eAéyyxov (GFP)
oplotnrav wg 1.0.
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@aiverar 6tL n vrepékepaon tov HNF4a ota HepG2 wuttapa, adénoe ta emineda
éxppaong g omoClIII 3-5 popéc, oe oyéomn pe Ta enimeda EKEPACNG TNG G€ KOTTAPO TOV
&xovv poAvvlel pe tovg adevoiovg-eAéyyov mov ekgpalovv v GFP (Ewéve 44). H
dpapatikn avt avénon ota evooyevn eminedo mRNA ¢ anoCIII twv HepG2 kvttépmv
an6 tov HNF4a, to onoio cvppovel pe molootepeg peréteg (Talianidis et al. 1995;
Kardassis et al. 1997; Ladias et al. 1992), anodeikvidel v Aettovpywcotmta g HNF4a
TPOTEIVNG KOL TOL GUGTNUATOG LEAETNG TTOV YPTOLUOTOMONKE.

H éxppaon tov mapayéviov tov TGFB onupatodotukod povomation, Kot
OLYKEKPLUEVA TOL GuVOLAGSHOV Smad3/4 1 Tov mapdyovta Smad7, e cuvdvacud N un He
tov mopayovro. HNF4a, dev gaivetal vo ennpedlel onpovtikd v petaypaeikn pOhopuon
10V £vdoyevovg yovidiov g amoClIII (Ewkova 44). ZOpeova pe maiaidtepeg LEAETES, KOt
KUPIOG OE TEPAUOTO EVEPYOTOINONG ETEPOAOYMV VLTOKWVIITMOV Kol UEAETNG (PLGIKAOV
aAnAemdpdoemv petad Smads kor HNF4a éxet Bpebetl 6T1 o1 mpwteiveg Smad3, Smad4
kot HNF4a epeoaviCouv ovvepylotikn evepyomoinon tov vmokwnty g amoCIII
(Kardassis et al. 2000; Chou et al. 2003). Ilepiocdtepa mepdpoto eivar avaykoio yuo vo
dlevkpwviotel 0 pOAOG TOV TOPAYOVIOV OUTMOV GTNV  UETOYPUPIKY pvOUIon TOv
evooyevois yovidiov g amoCIIL.

AOY® TOVL HIKpoD OElylOTOC TEWPAUATOV Kol TOV  UIKPOV  HETAROADV  TOL
napaTnpovvIol ot emimedo Exkepoaong g anoA-I (Ewkova 44), dev pmopodv va
e€ayBovv akpiPn cupmePACUATA VIO TV EXLOPACT] TOV TAPAYOVIWV QLTAOV GTNV EKPGPOCT

TOV YoVidiov TG amoA-I, and avtd ta dedopéva.
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H mpwteivn Smad3 perovel 1o erineda Ek@poaons g amwoA-l, in vivo.

Mo v perémn tov poéAov TV HEADV TOV GNUATOOOTIKOV povoratiov tov TGFB oty
petaypaeiky pvoon ¢ amoA-I, oyedidoTnkav Kol TPAYUOTOTOWONKAV in vivo
TEWPAATO GE dLoyoVIdaKoVS EMIHVEG TOV PEPOVY TO Yovidlo G amoA-I Tov avBpmdmov
pali pe tig pubuiotikég aainiovyieg tov («Tg hapoA-I») (Kan et al. 2000) aArd kot o€
C57BL/6 emipveg. Ou emipveg polvvOnkav pe adegvoiong TPOKEEVOL VO, EKPPAGTOVV,
KLPIOG GTO TP TOVS, O HETAYPAPIKOL Tapdyovies Smad3 kot Smad4.

Ye apyd mepdpata, ot enipveg «Tg hapoA-I» mov déymkav ToVg 0dEVOIONG TOL
ekppalovv v mpwteiv Smad3 epedviCov maboroykr ewova kol méBavay 4 nuépeg
Hetd v poivven. Ot 86oelg TV adevoidv mov ypnoomomidnkay frav 2 x 10° pfu
TPOKEWEVOD VoL EMTELYHOVV LYNAA EMIMESQ NTOTIKNG EKPPOCTS TOV TPOTEIVGOV. 1o va
peietnOet 1 emidpaon g Ekepaong g tpmteivng Smad3 oy £kppacn g amoA-1, ta
TEPALOTO ETAVOANPON KAV Kot Ol eMipveg BuotdoTray 3 UépPeg HeTd TV LOAvVOT).

O nroatikdc 16t6g cLAAEXONKE Yoo TV amopudveon oAkod RNA kat axoiovdnce
avaivon kotd Northern ywo ta enineda ékepacng tov mRNA tov Smad3, anoA-I kot
GAPDH (yovidio ehéyyov) oto nMmap tov (owv. Xtovg «Tg hapoA-I» emipvec mov
poAvvlnkav pe adevoiovg mov ekppdlovv v mpwteivn Smad3, Bpébnke ot To enimeda
mRNA ¢ Smad3 ftav moAd vynid, Tapdtt Buclactnkay 3 nuépec petd v poivvon,
eEVO Qatvetal va givorl o€ pUn aviyvedoiia ETITEdN GTOVS EMIUVES TOL OEYTNKAY AOEVOIOVG
v v tpoteivn-eAéyyov GFP 1 ywo v npwteivn Smad4 (Ewéva 45). Znpovtikn sivor
N moapatnpnon 01t 6tovg emipves mov ekepdlovv v Smad3 ta emineda Ekepaocng yo
v amoA-I peidvovror dpapartikd, tovhdytotov 10 eopéc oe oyéon e Ta emineda g

amoA-I otovg emipveg mov ekppdlovv v Smad4 M v GFP (Ewéva 45).
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Ewkova 45 Avtopadioyoadia avaAvone Northern oAucov RNA rjrtatog
dtaxyovdiakwv movtikwv (Tg hapoA-I), 3 nuéoeg peta v poAvvon
TOoUG pe adevoiovg mov ekpodlovv Smad3 1) Smad4, 1) Vv TEwTEIVN-
eAéyxov GFP, pe dooeic 2 x 10° pfu. XonowomomOnkav katdAAnAot
avixvevtéc yux Smad3, amoA-I tov avOpwmov (hapoA-I) kar GAPDH
tov tovtikov (NGAPDH), émtwg vrtodeucvovtat oty ekova.
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Y& C57BL/6 emipec mov LolbvOnkay pe oyettcd xaunin oon adevoiov (3x10° pfu),
TPOG OmoeLYN ToL Bavdtov TtV {dwv, M vaepékepacn ¢ Smad3 dev @dvnke va
emnpealet Ta enimeda Ekppaocng tov MRNA ¢ amoA-I tov moviikoy (Ewdva 46).

Aoxpdotke pali pe v Smad3 kot o vrodoyéag ALKS (activin receptor-like kinase
5) o omoiog eivar vmodoyéoc tomov I tov TGEFP, kou elvar ocvotatikd evepydg
(constitutively active) (Moustakas et al. 2001). H cvvékepaon tov Smad3 kot ALKS
peimoe opapotikd ta emimeda Exepoong ¢ amoA-I tov movrikov (Ewéva 46),
(QOVEPMVOVTAG TOV CNUOVIIKO pOAO TOL povomatiov onpatoddtnong tov TGFR kot

ovykekpipéva e Smad3, ot petaypa@ikn puduion tov yovidiov g amoA-I, in vivo.

Xopmepdopota

O petaypagikoi mapdyovteg HNF4a kow Smad3 @aivetatr va coppetéyovv ot puduion
™G UETAYPAPIKNG evepydtnTog TtV Yovidiov towv oamoCIIl kot amoA-I, avtictovyo.
Yvuykekpéva yoo v Smad3, to yeyovdg OTL VIEPEKPPOOT TNG TPOKOAEL OMLOVTIKN
TalfoAOYIKT EIKOVA Kol BAVOTO GTOVS TOVTIKOVS TOL YPNCULOTOONKAV, VTOSEIKVIEL OTL
nailel onupovtikd poro kot o&iler vo peretnBel m Opdom G OTO GUVOAO TOV
YOVIOUMOTOG TOL TOVTIKOD, TOV OUMG OEV NTOV GTOVG GKOTOVG TNG TApovGOS S TPIPNG.
Eivar @avepd o011 yperalovior mepiocoTepa mepdpata yioo vo, emiPefoiwbodv kot va
peAetn 0oV mEPUTEP® Ol GYEGELS AVTAOV OAAGL KOl GAAWDV LETAYPAPIKAOV TOPOYOVIMV LE
v puduion ™¢ Ekppacng TV Yovidiov Tov arolmonpoteiviv A-I ko CIII, in vivo.
Andtepog okomdg eivor va Bpebodv unyoavicpol mov vo odnynoovv oe adénom g

éxppaong g anoA-I kot peimon g éxkepaong g aroCIIL
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mapoAl

mGAPDH

Ewova 46. Avtopadioypadia avdAvong kata Northern oAuwcov RNA
C57BL/6 TovTik@V, 3 UEQES UeTA TNV HOALVOT] TOUG He adevoiovg (3x10°
pfu) mov exdpoalovv v mowTtetvn eAéyxov GFP 1) v mowrteivn Smad3 1
He ovuvdvaouo adevoiwv mov ekPpodlovv TNV TEwTeivr) Smad3 kat Tov
vrtodoxéa ALKS. Ztnv emcova Gpatvetat to orjua amd Toug aviXVevTég yix
Vv anoA-I tov movtikov (mapoA-I) kat tnv mGAPDH.
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A.IN VITRO KAIL IN VIVO MEAETH THX XXEXHX AOMHX - AEITOYPI'TAX

OYXIKQN METAAAAEEQN THX AITIOA-I

H mpocéyyion g perétns Tov pneTarhdiemv s amoA-I

H Buoyéveon g HDL, Bewpeitan éva cuveyég povomdtt katd to omoio, n amoA-I kot
AAPOPES TPOTEIVES, AAANAETIOPOVV LLE GUYKEKPYEVO TPOTO Y10 VO GYNUOTIGOVV apy Lkl
v preBf-HDL, ka1 6t ocvvéyela, pe mepattépo Mmdimon, To SI0KOEWN Kol COOIPIKA
copotidie HDL, ta omoia Oempodvior wg ta froroywkd evepyd copatidwn (Zannis et al.
2006). H oepd kar ot axpiPeic oAANAETIOPAGELS TOV TPOTEIVOV GTO OPYLKA PriLoTo ToV
povoratiov Proyéveong tng HDL, dev elvar omoAdTOE yvOOTA Kot OmOTEAECAV
OVTIKEILEVO HEAETNG TG TTapoVoaG dLoTPLP1S.

H otpatnywn mov gpapudotnke oty mopodco HEAETN eivol n pHeTtapopd yovidimv
HEC® OVOCLVOLOCUEVEOV adEVOTDV, GE emipveg pe EAAElYN NG €vOOYEVOLS OmoA-I
(omoA-I"). O eSO UOC £YVE £TGL OOTE VO OVOYVOPLGTOVV GLYKEKPILEVO Ppate 6T
povordtt ¢ HDL ota omoia evoldueses poppég copotdiov g aroA-I dev opualovv
mpog 10 TeEMKO mpoidv (cpapwkn HDL) oAAd ocvocwpedovior o100 mAdopo M
katafoiilovtal. H otpatnywn avty €xet ypnowwonombei pe emrvyio, yio mopOUOlEg
peiéteg, omd 1o gpyastiplo tov Ap. Baciin Zavv kot €xovv avayvopiotel olokpitol
eowotumol mov  yapaktnpilovtar ond elartopatikn ovvBeon g HDL, Aoym
npoPAnpatikng arAinienidpaocnc tov ABCAIL pe v anoA-I 11 GuGGMPEVOT SIGKOEW DY
copatwiov Adyn erattopotikng evepyonoinong g LCAT (Chroni et al. 2003; Chroni
et al. 2005a) kaBdg kot amd dapopeg popees duchmdarpiog (Chroni et al. 2004a;

Chroni et al. 2005a; Chroni et al. 2005b; Reardon et al. 2001; Zannis et al. 2004a).
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Ymv mopovoa daTpiny peAeTnOnke 1 emOPAON TOV QUOIKE OTAVIOUEVODV
petaAlaypévov popedv g amoA-I, amoA-I(Leuld41Arg)pisa, amoA-I(Leul S9Arg)rN,
amoA-I(Argl 51Cys)paris, amoA-I(Argl60Leu)og)o kot omoA-I(Leul 78Pro) kabmg kot pog
véog TEXVNTNG UETAAAAENG, Tov ekepdler v mpwteivn oamoA-I(Argl49Ala), oty
Broyéveon e HDL.

O pawvotumot tav amoA-T" eMipV o1 omoiot pLoAHVONKaAVY pe 0deVOIoNg TOV PEPOLV
TIG TOPATAVED UETOAAAYUEVES HOPpPEG TG amoA-I avapévetar vo Tpocopoldlovv Tovg
QoVOTLTIOVG oL €yovv mapatnPnBel oe acBeveic Mulvymteg N eTepolLydTEG Yo TIG
avtioTolreg METOAAAEES, OMMG OVTEG TEPLYPAPOVIOL OTNV ECOYOYN TNG TOPOVGOS
SwtpiPng. T Tic mep1ocoTEPES OMd AVTEG TIG LETAAAAYUEVEG LOPPEG £XOVV TTEPLYPAPEL
etepoluydteg aobevelg, dtopa OnAadn mov ekepalovv kavovikd v WT amoA-I and 10
éva aAAMAOLOPPO KOl TNV HETOAAQYHEVN Hopen NG omoA-I 610 GAlO, Yeyovog mov
EUMOOILE TNV UEAETN TOV WOI0THTOV HOVO TeV pHeTaAlayuéveov popeav amoA-I. Tao
LOVTEAQ EMIHVOV TOV TEPLYPAPOVTAL GTNV TAPOVCa STPPT) EXETPEYAV TNV UEAETY] TOV
LETAALAYUEVOV LOPO®V YOPIg TV Topovcia g aypiov TOToL omoA-I.

O oymuotiopog HDL ektiunnke pécm avaAivons Tov TAAGUOTOS UE YPOUATOYPOPio
poprokng dmnong oe FPLC, pe miektpopdpnon ce 600 dwaotdoels (2D) kot péowm
NAEKTPOVIKNG pKpOoKOTioG. AAAES TOPAUETPOL TOV EKTIUNONKAY Kol TOV PTopovV va
vrodeiovv mbavég avoporieg oty Proyéveon g HDL eivar n katavoun g amoA-I
oT0. OlPOPO KAAGUOTO TOV TAAGUOTOS KOU O VROAOYIOUOG TOL AGYOL E€0TEPMV
XOANGTEPOANG TTPOg OAKY| YoAnotepdAn (CE/TC) g HDL tov mAdcpoatoc.

[MopdAinia, €etdotnroy in vitro ot AEITOVPYIKES 1O1OTNTEG TOV UETOAALYUEVOV

popowv, ce oxéon pe v WT amoA-I. Xvykekpipéva, pelembnke n wovommra tov
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petaAlaypévov popemv ¢ amoA-I va endyovv €£0d0 TG YOANOTEPOANG HEC® TOV
ABCAl oamd pokpo@dyo EMITPEMOVIOG TNV OVOYVOPLOT TOAVAOV OVOUOMOV GTNV
Aertovpyikn oAANAemidpaon peta&d g anoA-I kot tov ABCA1 n omoia oonyei otnv
apywn Amdioon g amoA-I (Fitzgerald et al. 2004a). M dAAN mopdpeTpog mov
peietnOnie NTav N wovotnTo TG KAOe HeTOALOYUEVIG LOPPNG VO EMAYEL EGTEPOTOINCT)
™g yoAnotepoAng oe tHDL copatiowr, dniadh n wovotnta evepyonoinong g dpdong
tov evlopov LCAT. H mopdpetpog oavty Umopel vo ovoyvopicel avouoAieg mov
eumodiouv v opipovon tov AMTdwpéveov popiov amoA-I kot 10 oynUoTIGHO

ocpapik®v HDL copotidiov peydhiov peyébovc.

H Bopdtnte T0v @uvoTOTOoU O10@EPEL HETOED TOV UETUALAYREVOV HOPOAV TNG
omoA-I

Ye ovpoovio pe ToAooTEPEG HEAETEG, TTOL £YVAV YO LEPIKEG OO TIG UETOAAOYUEVEG
popeéc (Daum et al. 1999a; Daum et al. 1999b; Cho et al. 2001; Sviridov et al. 2000), ot
in vitro 00KEG TNG TOPOVCAS SLTPIPNG 0150V OTL Ol LETOAAQYUEVEG LOPPES TNG OMOA-
I mov mapovciocov maBoroywd EOVOTLTO GTIC in Vivo HEAETES, EROAVIGAV GYEOOV
QLGLOAOYIKY] IKAVOTNTO £000V YOANGTEPOANG amd Ta KuTTOP HEG® Tov ABCAT odAd
ONUOVTIKE petopévn wavotta evepyoroinong tov eviopov LCAT (Ewoéva 31).

Me Bdon ta amoteAéopota TV in vivo PEAETOV Kot AauPdvoviag v’ Oyv Tig
EMNTOGES TG KAOe petaAloypuévng amoA-I popeng 6to QavOTLTO TOV EMIHV®OV, Ol
HETAALAEELG TOL peAeTNONKAY HmOopohV v dla®PLGTOVV G dVO ORAdES. XTNV TPAOTY
ouada meptroppdvovior ot petarroypéveg popeés amoA-I(Leul41Arg)pisa kot amoA-

I(Leul59Arg)rmnv mov mpokaiovv Poapdtepo maBoroykd @OVOTUTO ©E EMIHUVES OV
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exppaloviat. Evdd omv dgbtepn opddo aviikovv ot UETOAAMYUEVEG HOPQES OMOA-
I(Argl51Cys)paris, 0moA-I(Argl60Leu)os, kot amoA-I(Argl49Ala) n ékepaon TtV
omoiwv Tpokalel LIKPOTEPEG AALAYEG GTO QOIVOTVLTIO TOV ENMIUVOV TTOV TIG EKPPALOVV.

H petodraypévn popen amoA-I(Leul 78Pro) dev pdvnke va emnpedlel onuavtiKdg tmy
Aertovpykdtnta G amoA-I 6to cuoTnua pHeAETNG oL Ypnooromdnke. Ilpopavmg, N
petdAraén avtn dev ennpedlel v Proyéveon g HDL ota apyikd 6tdd100 oynUaticpov
™G aALG fomg oe petayevéotepa oTad1o va emnpedlel v otabepdtnta N TIG 110TNTEG
¢ HDL mov oymuartiler odnymvtog £161 6Tov TaBoA0YIKO POVOTUTO TOV TPOKAAEL GE
avBpomovs-popeic g (Hovingh et al. 2004), ypewdletor Opwg GAAN TEPAUOTIKN
Tpocéyylon kot Aemtpopepn|s ovéivon ¢ HDL ywoo v mepoutépo peAétng Tng

LETAALOYHEVIG AVTAG LOPPNG TNG amoA-1.

O perarhaypéves pop@ég omoA-I(Leul41Arg)pisa ko amoA-I(LeulS9Arg)rn
Otov  ekppdotnkav oe omoA-I" emipeg, Ol  UETOAAAYUEVEG HOPOEC  OmOA-
I(Leul41Arg)pisa kot omoA-I(Leul59Arg)pn odnynoov o€ moAd younAd emimedo
YOANOTEPOANG Kot amoA-I oto mAdopa kot oynuatiopd pref-HDL xor pévo, pikpod
peyébovg, 04-HDL ocopatdiov. Emiong, otovg emipveg avtovg oynuotictnke mol
ppdg apfpog coapikdv HDL copatidiov tapdpolog e autdv mov oynuotiletor 6to
TAdopo emipvmv mov ekepalovv povo v mpoteivn eléyyxov, GFP, evd ko o Adyog
CE/TC tov mhdopatog kot tg HDL ftav kotd oAy peiopévog.

[Iponyodpeveg pekéteg oe  avBpomovg €oe&av  O0tt Mulvyotes  (cvvbetor
etepoluydteg (compound heterozygotes) yuo éva eAdelpotikd aAiniopopeo (null) xon

éva. aAMAOLOPQO  pe TNV UETOAAMEN) Yo TNV UETOAAOYUEVN] LOPON  OTOA-
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I(Leul41Arg)pisa epeavilav onuovtikn peioon oto eminedo amoA-I oto mAdopo Kot
oxed6v amovcio HDL-yoAnotepoing. Acbeveic etepoluymteg yio v HETAAAAEN oV
enpdviCav eminedo HDL-yoAnotepoing kot amoA-I npwteivng petwpévo oto 50% tov
euotloroykov, (Miccoli et al. 1996; Pisciotta et al. 2003). To mAdopa TV NULLYOTOV
nepleiye  prefl-HDL kot younAn ovykévipoorn HIKPOV COUATWOIOV  HE  o-
niektpopopntiky| kvntikdtnta (Miccoli et al. 1997).

O Miccoli kot ot cuvepydteg Tov, e&étacay, emiong, TV KAVOTNTO TAACUATOG OTd
ovvBetovg etepolvydteg va endyel TV €000 YoAnotepOANG amd voPAdcTES, TNV omoia
VoAdyloay o10 58% avTig mov emdyel MAAGUO OmO QUOLOAOYIKA dTopa, Kol £T0l
vroompiEav 6Tt 1 petaAlaypévn popen omoA-I(LeuldlArg)pisa emnpedlel v €060
xoAnotepoing (Miccoli et al. 1997). ®a mpéner va emonpovlel 0T 6TOL TOPATAV®
nepdpata  €£600vV  YOANGCTEPOANG pe ypnomn woPractdv petpnOnke 1M €£0d0g
YOANOTEPOANG OV endyeTal TOc0 amd Tov ABCA1 660 ko and tov ABCGI1 kou SR-BIL.
2ty mopovca Swtpn petpnnke pévo n ABCA1-e&aptopevn ££0d0G xoAnotepOANg
amod HOKPOPAyo Kol @AVNKE OTL 1 ££000G YOANGTEPOANG MOV EMAYEL 1 UETOAAQYUEVN
popon amoA-I(Leul41Arg)pis, etvar € puololoyikd enineda (Ewkova 29).

Meléteg oe aocBevelg etepoluymdteg ®g mpog TNV peTdAAaEn Yoo TV apoA-
I(Leul59Arg)rn xaBmg Kot og emipveg mov ek@pdlovv v HeTOAAAYUEV LOPON HECH
adevoimv €de1&av 0t mpokadel peydAn peiwon oto eminedo ¢ HDL-yoAnotepding kot
¢ amoA-I oto mAdopa (Miettinen et al. 1997a), kor 6Tt Katavépovior Kvupiwg otnv
nepoyn ™ HDL3 (Miettinen et al. 1997b). Avagépetar eniong, 6Tt oynuatilovv pikpov
neyéBovg HDL copatidw (8-9 nm) kot £xovv peiopéva enineda 0TEPMV YOANGTEPOING

oto mhdopo kot v HDL (Miettinen et al. 1997b; McManus et al. 2001). Avdivon tov
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TAAOUOTOG OO  EMIPVEG HOAVGUEVOLG HE 0OEVOIOVG 7oV eKPPAlovV TNV OmoA-
I(Leul59Arg)rm, og pia didotacn, £€6ei&e 01t oynuatiloviol Kupiwg copotiow pe prep-
NAEKTPOPOPNTIKY] KIVTIKOTNTO KOOMG KOl COUOTIOW pe evOLApuesn KivnTikoTta peta&hd
a- kot pre (McManus et al. 2001). Ta copatidw avtd, ard TV KWNTIKOTNTA TOVG,
eaiveror va avtiotoyobv ota o4-HDL copatidie mov mapatnpndnkav oty mopodoa

dtpPn, HeTd amd avAAVGT TOV TAACUATOC e NAEKTPOPOPTOT GE OVO0 J0GTACELS.

Ov perarhaypéveg popeéc amoA-I(Argl60Leu)oso, 0moA-I(Argl49Ala) kon amoA-
I(Arg151Cys)paris
Iovidwaxkn petapopd yio tig amoA-I(Argl60Leu)os, kKo amoA-I(Argl49Ala) oe amoA-1""
EMIPVEG 00NyNoE G€ onuaviikny peiwon ¢ amoA-I ko g HDL-yoAnotepOAnG oto
nAdopa, oe oxéon pe mv WT anoA-I. Eniong, odnynoe oto oynuotiopnd preB-HDL kot
VYNNG NAektpoopnTikng Kivntikdtntog a4-HDL couatidiov, cuocomdpevon 010KOEW®Y
HDL copotwiov oto tAdcua, peimon g avaroyiog CE/TC oto mhdoua ko otnv HDL
KaBmdG Kol PETATOMION TG Katavoung tng omoA-I kot g YoAnotepOANG mpog TNV
mepoyn ¢ HDL3. Xuvvolkd, o @aivOTumoc twv emipvmv mov ekepdlovv Tig
petaAloypéveg popeéc amoA-I(Argl49Ala) 1 amoA-I(Argl60Leu)os, Mrav id10G.
[Mapopowa eikdva @aivetor vo Tpokael Ko n HeTdALAEN KaTd TV omoia avtikadictavton
pali ko ta dvo apwvotéa Argl60/His162 amd Ala ko Val, avtictoyo (Chroni et al.
2005a).

O mapatnproelg g Tapovcag oaTpIPng eival copPatés pe TPonyoOUEVES HEAETEC
ol omoieg Ociyvouv Ot1L etepolvydrteg Yoo NV petdAAaln  amoA-I(Argl60Leu)os

enopaviiav eminedo HDL kot amoA-I mepimov oto 60% xor 70% T0UL QUGIOAOYIKOV,
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avtiotorya, oynuatilov prefl- ot pkpov peyéBovg o-HDL  copotidie kot
yxapaktnpiCovrav and 30% pewwpévn dpactikdtra LCAT oto midopa tovg (Leren et al.
1997).

H petoAraypévn popoen anoA-I(Argl49Ala) eivor pia véa texvn HETAALAEN Kol OeV
&xel pehetnOel oe mEPAPATO YOVIOIOKNG LETAPOPAS G€ LOVTELD (DMV.

Etepoluymteg yio v amoA-I(Argl51Cys)paris elyav mepinov 50% tov @ucsioloyukod
HDL-yoAnotepoin kot amoA-I, peiopévn dpactikomnta LCAT oto mAdoua tovg, Kot
petatomion g amoA-I kol ¢ yoAnotepoing mpog v meproyn s HDL3 (Bruckert et
al. 1997). ®opeic ¢ petdarroéng yie v amoA-I(ArglS1Cys)pais 0€v €lyov onuadio
otepaviaiog vooov (Bruckert et al. 1997). Avagépetar 6Tt avtd pmopei vo opeiletar o
KOAADTEPEG OVTI-0EEOMTIKES 1O10TNTEC TNG LOPPNS LTS NG omoA-I Adyw ¢ elevbepng
KLGTEIVIG TOL QEPEL oTNV EMPaveLn TG a-EAtkag (Bielicki and Oda 2002).

Ta mopoamdve gvpnuate g in vivo peAéng mov yopoktmpilovior amd younid
enineda HDL-yoAnotepding Kot Tov oynuatiopd kupiog prep- ko a4-HDL copotidiov,
CLULPOVOVV e TIC TPONYOVLEVES HEAETES o€ aoBeveis-popelg Twv petaAraéewv (Miccoli
et al. 1997; Miccoli et al. 1996; Pisciotta et al. 2003; Miettinen et al. 1997b; McManus et
al. 2001). To yeyovog anTd VTOJEIKVIEL OTL 1| TPOGEYYIOT TNG UETAPOPES YOVIdimv HECM
AOEVOIMV  OTOVG omoA-T" emipeg  elval  OMOTEAECUOTIKY] Kol TPOGOUOLAlEL TOV
TafoAOYIKO QUIVOTLTTO OV TPOKOAEITOL OO CLYKEKPIUEVEG UETOAAAEES TG amoA-I

GTOLG aVOPMOITOLG.
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H yopnyynon LCAT o¢ emipuves umopei va oropOawacerl tyyv waboloyiky eikove tys HDL
mov mpokaleitor omo TIS petalloyuéves uopeés omoA-I(Leul41Arg)pisa, omoA-
I(Leul59A4rg)rin,  omoA-1(Argl51Cys)pasiss, amoA-I(Argl60Lew)os, Kor  amoA-
I(Argl149Ala).

Emunpdobetn minpopopic yio tnv poplokn oitoroyio tov youniov emmédwv HDL
otovg acbeveic mov eépovv T petaArdéelg yia Tig amoA-I(Leul41Arg)pisa Kot 0moA-
I(Leul59Arg)en  amoA-I(Argl51CyS)paris, omoA-I(Argl60Leu)os, kabBdg kol Tov
QOVOTLTIOV TOV EMipL®V OV ekEPAlovy TV anoA-I(Argl49Ala), eAqedn pe mepdpota
porvvong omoA-I" emipvov pe ouvdvacpd odevoidv mov ekepdlovy Kabe o
petaAloypévn popon pali pe adevoiovg mov exepalovv v LCAT tov avBpodmov
(hLCAT). O ovvovaopog avtog (ev cuvtopia Ba avagpépeton o¢ “amoA-I(Leuld 1 Arg)pis,
+ hLCAT”) 616pBwoe ta enineda g amoA-I ko g HDL ot0o midopa tov enipvov,
emovépepe 10 Adyo CE/TC og @uololoyikd emimedo Kot 00NyNoe OTO GYNUOTIGUO
ocpapik®v copatdiov HDL pe pustoloyucotg prep- kot a-HDL vromAnfucpovg.

H gnavagopd tov emmédwv g amoA-I kat e HDL og xavovikd emineda (dnwg
avtd opifovtar amd v WT amoA-I) petd and v cvvdvacpévn ékepaocn e hLCAT,
vrodeikvoel  O6tt ot petoAloypéves  popeés  amoA-I(Leul41Arg)pisa, 0moA-
I(Leul59Arg)rn,  amoA-I(Argl51Cys)pais, amoA-I(Argl60Leu)os, kol OmOA-
I(Argl49Ala) exppdlovtor kot ekkpivovtol OMOTEAEGUOTIKG amd TO MTop Kol OTL TO
YounAd emimeda amoA-I mpwteiving mov mopatnpnOnkav oto TAGCUR ETIHLOV OTOV
ek@palovv kabepia amd TG TPOTEIVEG AVTES HOVES TOVG, OV OPeiAovTal 6E TPOoPANaTOL

gkppoong 1 €kkpiong tov tpoteivov. Daiveror dniadn ott to Prjua mov emmpedletan
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etvatl antd ™G £oTEPOTOINONG TG YOANOTEPOANG amd To évivpo LCAT, oto copatiow
mov oynuotiler n amoA-I.

Ta in vivo evpfjpata vrootpifovrol Kot amd T HEAETEC GE KOAALEPYELES KLTTAPWOV
OALAG Kot OO TIC in Vitro AETOVPYIKES OOKIUES Yol TIC SLAPOPES LOPPEG TG amoA-I amd
avt| kaBog kot mponyodueveg perétes. ‘Etol, m mapovoo pedétn €5eiée 611 o1
petaAlaypéveg Hopeég TG amoA-l exkpivovior amotelecpatikd omd KOAMEPYELES
KUTTAPOV, £XOUV QLGIOAOYIKY wovotnto vo endyovv ABCAIl-goptopevn £E0do
YOANOTEPOANG amd J774 pokpopdya (evepyomomuéva pe to avaioyo tov cAMP) aAld
Tapovclalovy petpévn wovotnta evepyomoinong mg LCAT, in vitro (McManus et al.

2001; Miettinen et al. 1997b).

Ta apwvoééo Argl49, Arg 151 ko Argl60 tncg omoA-I ota dwskoedn HDL
OONUTIONN, CURNETE(OVY 6TV aAAnAentiopaocn pe Ty LCAT

H peiopévn wavdtra popedv g anoA-I mov gEpovy avTIKOTAoTAGES AUVOEEDY GTNV
neployn petasd tov 149 ko 160 apwvoléwmv, va evepyomomoovy v LCAT €yer pavel
amo in vitro TEWPAPATO TNG TAPOVoAS OAAG Kot Todatotepmv peretov (Leren et al. 1997;
Daum et al. 1999a; Daum et al. 1999b; Roosbeek et al. 2001; Cho et al. 2001; Gorshkova
et al. 2006). Yrnootmpiletor 6011t 1 Argl60 mailer aupeco poého otnv evepyomoinom g
LCAT (Cho et al. 2001). Xvykekpipéva, petaArdsels 6to apvold ovtd dev eaivetal vo
emnpealovy v dopun Kot TG Oepuodvvopikés W Tes ™G omoA-I oAAd €xovv
ONUOVTIKEG EMMTOGELS otV WKavotnta evepyomoinong s LCAT (Roosbeek et al. 2001;
Cho et al. 2001). ITapopoimg, n avikatdotaon e Argl49 amd yrovtapkd o&H (Glu)

dev giye kapio emintmon oty doun Kot Tig Beppoduvapkés 110t TeS TG AmoA-I oA
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elayloTomOINGE TNV IKOVOTNTA TG TPOTEIVNG va evepyomotetl tnv LCAT (Roosbeek et al.
2001).

Ta opwvo&éa Argld9, Argl53 ko Argl60, ta omoio evtomilovtar oto Oplo
VIPOPOPNG/VIPOPIANG eMPAVELNG TNG apPTadkng Elkag 6 g amoA-I (Ewéva 20),
ONUIOVPYOLV TO HOVO ONUAVTIKO BOETIKO MAEKTPOGTATIKO OLVOUIKO TNG TPOTEIVNG
(Roosbeek et al. 2001). Zto povtéro duthng {dvng (double belt), mov meprypdpetor otnv
Ewoayoyn, ta apvoléa avtd dev oynuatiCovv dtopoprokés (interhelical) yépupeg dAatog
pe v avtiotoyn ovtmopdAinin aAiniovyio peTaEd TV apvo&émv 99 - 120 oAAd
umopovv M va oynuatifovv evoopoplakég (intrahelical) aAAniemdpdoelg 1 vo pévovv
eAebBepES Y10 NAEKTPOCTATIKES OAANAETIOPACELS LE OPVNTIKA POPTIGUEVA QpVOEEN TNG
LCAT xot étol va emdryovv tnv gvepyomoinon| g (Roosbeek et al. 2001).

Otav n Argl49 1 n Argl60 avtikaBictavror and aiavivn (Ala) 1 dAha vopoOPoPa
apvo&éa, 1 cLVOAKT LOPOPOPIKHTNTA TOL HOPiOL AVEAVEL KO TO BETIKO NAEKTPOGTATIKO
duvapkd ¢ mepoyng pewwvetar. H peioon avty pmopel va eényel v pewmpévn
KOVOTNTO QVTMV TOV HETOAAXYUEVOV HOpe®V Vo evepyorotjcovy TV LCAT in vitro xou
in vivo.

H pewopévn wovoémra g petarroypevng popens omoA-I(ArglS1Cys)pais va
evepyomomoet amoterespotikd v LCAT in vitro xou in vivo pmopet va opeiletat og
SPOPETIKT OPYAVOGT TOV dVO OVTUTOPAAANA®V HOplOV GE GXESN LLE TNV OPYAVOCT TNG
WT amoA-I Ady®m 100 oYMUOTICHOD SIGOVAPOIKOV OEGUOV HETAED TOV ApvOEEDY

Cys151 mov @éper n mpwteivn avt (Klon et al. 2000).
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Ta apwvoééa Leul4l ko LeulS9 g amoA-I cvoppetéyovv 6Tig 0AMAETOPACELS 1
v LCAT o€ oAb apoipo otdoro g Proyéveons tmeg HDL
AOY® g averdpkelag evepyonoinong g LCAT gaivetatl 6t1 1 veoouvtiBépevn etoym-
Mmdiov amoA-I mov oynuatifetor amd T aAAniemdpdocelg g pe tov ABCAL,
amopaKpHVETOL Omd T0 TAAGHO. AvTd vrootnpiletat kot amd TaAadTepeg LeAéTeg OOV
&xer mapatnpnOel avEnuévog katafoiloudc (fractional catabolic rate) tmg HDL mov
oynuatiCetor amd v amoA-I(Leul59Arg)pn (Miettinen et al. 1997b) xabmdg ot
oLGoMPeLON TTPo-amoA-I oto TAdopa NULYOTOV Yo TNV UETAALAYUEVT] LOPPY| OTTOA-
I(L141R)pisa (Miccoli et al. 1996). Xvoowpevon mpo-omoA-I éxel mapatnpnbei ko oe
avBpomovg pe v acbévelo Tangier (Zannis et al. 1982) n onoia yopaxtmpiletor and
avénpévo katapforopd g HDL (Assmann et al. 2001). Onwg eivor yvawotd, n cubulin,
wo pepppovikn tpwteivn 600 kDa, pmopei ko mpocsdével amoA-I kor HDL kon emdryet
TOV KatafoMo o toug amd toug veppois (Kozyraki et al. 1999; Hammad et al. 1999).
Avéivon g oxeTikng cvykévipwong g evooyevovc LCAT oe omoA-I" eMipEG TOL
ekppalovv v petoddaypévn popon omoA-I(Leuld4lArg)pisa £€0€1&e  OTL vanpye
dpapatikny peiwon g LCAT oe oyéom pe emipveg mov ekppalovv v WT amoA-I. H
LCAT tov mAdopatog og enipveg mov ek@pdlovv 10 cuvdvacpod “onoA-I(Leul41Arg)pisa
+ hLCAT”, anokatactddnke oe emineda mapdpolo pe avtd mov mopatnpninkav ce
emipveg mov exepdlovv v WT amoA-I (Ewodva 38A). H dpoapatikny peioon g
evooyevoic LCAT mAdopatog 6tovg emipves eK@pAlovy HETOAAOYLEVEG HOPQEG TNG
amoA-I pmopel va elvar to omotéAecpa Tov awENUEVOL PLOUOL OTOKOOOUNONG NG
eToyNG-Mmdiov petaAlaypuévng amoA-I mov Ppioketor cuvdedepévn e TV €VOOYEVN

LCAT.
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O1 000 opdoeg PETAAAAEEMV ATOKIADTTTOVY 0V0 OLOPOPETIKA Pripnota 6TO povomdTL
Broyéveong tme HDL.

[Mopovcia mepicoswag LCAT, péow tng yopnynong odevoidv mov ekepalovv Tnv
hLCAT, n eoteponoinon g xoAnotepOANg 1060 TV VEOSLVTIOEUEVDV pref-copuaTidiny
[otVv mepintoon tov onoA-I(Leuld41Arg)pisa kKo amoA-I(Leul 59Arg)rN], 600 Kot TV
dokoedmv copatdiov g HDL [omv nepintwon tov amoA-I(Argl51Cys)paris, OTOA-
I(Argl60Leu)os, kor omoA-I(Argl49Ala)], oaivetor vo oavootéAdel TOvV Yp1YOpO
KATOBOAMGLO TOVG KOl VO EMTPETEL TV OPILOVOT) TOVG GE O10KOELN 1)/KOoL OT GLVEXELDL
opapikd copatidie HDL, avtictotya.

Xy mepintoon TV HETOAAYUEVOV  HopPdV  OomoA-I(Argl51Cys)pars, OmOA-
I(Argl60Leu)osi, kot omoA-I(Argl49Ala) g mapovoag OwatpPng, kabdg Kot Tng
petaAroypévng popong amoA-I(Argl60Ala/His162Val) mov éyxer pehetnBel maiaidtepa
(Chroni et al. 2005a), poaivetol va VTAPYEL AVETAPKNG EGTEPOTOINCT TNG YOANGTEPOANG
YEYOVOG MOV 00MYyel OTNV GLOCMOPEVLOT] OICKOEWOV COUOTOIOV 6T0 TAAGUHA. XNV
nepintwon avtn, dnAadn, eaivetar vo epumodileTar To Prpe LETATPOTNS TG O1GKOEWOOVG
HDL o¢ cpaipwn (Ewdva 47B). Xy nepintoon, opms, tov anoA-I(Leul4 1 Arg)pis, Kot
amoA-I(Leul 59Arg)rn @aiveral, yio TpdTn @opd, 0Tt ovacTEAAETAL £va vopitepo Pripa
oto povomdrtt Proyéveong tg HDL mov mponmyeitor tov oynupaticpold O16Koed0v

copotwiov (Ewova 47A).
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A. HITIAP apoA-I,,., or apoA-I;y

apoA-I(L141R)y;,
apoA-I(L159R)

apoA-I(L141R)p,,
apoA-I(L159R) LCAT

g ) Awokoeldng kat
e——="> m Zdargikry HDL dev

gxnuatiCetou
Armudlwpévn
apoA-l  KatraBoAiopuog
B. HIIAP apoA-Ip,is N apoA-Igg,M
MetaAAaypév apoA-I(Argl49Ala)
1 apoA-I
MetaAAaypévn
apoA-I LCAT LCAT .
n
é E QATOTEAETUATIKOG
@ me——> o 0o UXT]paTlop.(’);
ArrtSuous AloK0e1d1G oparuenc HDL
m;p(l)?_llevn KaraBoAwopde HDL  karaoriopoc
I'. HIIAP HDL Biloyéveon
2ol LCAT LCAT
i uulz_) “”'é_) @
\ Al(moaér’]g\ .
, Loatgir
Alnals(l:ztllqu KataBoAopdg HDL KaTaﬁOALUHOCq)HI)QL n

Ewcova 47A-T. Zxnuatikn anekovion tov povonatioL Poyéveong g HDL
Kl TG Ol UETAAAQYHEVES HOQPEC emnoedlovv TNV e0tEeQOTIOMOT NG
X0AnoteEoAng A. twv prep-HDL cwpatdiowv, otnv meglntwor twv amoA-
I(Leul41Arg)risa kaxt amoA-I(Leul59Arg)rN, B. twv do0k0edwv cwpatdiwy,
omv mepintwon twv anoA-I(Argl51Cys)rais, amoA-I(Argl60Leu)oso Kt
amoA-I(Argl49Ala), kat I. to povomatt Boyéveonc/wotpavons e HDL,
ntagovoia e WT amoA-I.
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XYMIIEPAZIMATA

SOUTEPAGHOTIKA, TOL EVPNUOTO TNG TOPOVGOS UEAETNG GE GUVOVOGHO UE TPONYOVUEVESG
neiéteg (Micceoli et al. 1996; Pisciotta et al. 2003; Miettinen et al. 1997b; Miettinen et al.
1997a; McManus et al. 2001), deiyvoov 011, otV nepintwon twv anoA-I(Leul4 1 Arg)pis,
kot oamoA-I(Leul59Arg)rmn, petd v opywkn Amwdioon g amoA-I, 1 LCAT dev
E0TEPOTOLEL OMOTEAEGLATIKA TNV YOANGTEPOAN T®V pref copatdiov. Avtd odnyel otnv
ypryopn amopdkpovor g pref-HDL, kot pali kor g LCAT, kot tov katafoAiopd
T0VG, pewwvovtag £tot ta eminedo g HDL, ¢ amoA-I kot g LCAT oto mAdopa.

Ymv mepintoon TtV anoA-I(Argl51Cys)pais, 0moA-I(Argl60Leu)os, Kot amoA-
I(Argl49Ala), petd ™v apywn Amdioon e n omoA-I mpoywpd kot oynuatilet
dtokoedn copatidwa. H eoteponoinon g yoinotepoing amd v LCAT, duwg, sivar
OVETOPKNG KO TOL OLOKOEWN COUATIOWN OV UETATPEMOVTOL UE TKOVOTOMTIKO pLOUO o€
ocpapikd coupatidw. H kabBvotépnon ovt) odnyet oe younid emimedo HDL Adym
amotkodounong twv dokoedmv copatdiov (Kozyraki et al. 1999; Hammad et al. 1999)

H 616pBwon tov d10pdpmv maboroyikdv @avotdinwy, 6e OAo Ta emimeda, amd TV
yopnymon ™¢ LCAT pmopel va amoterécer v Pdaon 7y mbavég Oepamevtikég
npooeyyicelg ywo v dopbwon yapnAdv emmédwv g HDL mov mpokaAeitor omd

OLYKEKPLUEVES LETOAAAEELS TNG amoA-L.
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MEAAONTIKEX KATEYOYNZEIZ

H pelém euowd amoviopevov petoAhdéemv cUPAALEl 6TV KATOVON GO TOV HLOPLOKADV
unyovicpmv ov ennpedlovv dtdpopa Prpato tov povomatiov Proyéveong tg HDL.
Eniong, mpocpépel TpodmOLS d1dyvmong, mpdyvmong kat Oepameiog.

Ta gvpnuata g mapovoag dutpiPng amotelovy T Pdaon yioo mBavég TEPUTEP®
neiéteg mhveo otn oyéon douns-Asttovpyiag tng amoAmonpwteivng A-I. IMapdpoteg
peAéteg pe T1g omoieg Bo eEeTAOTOOV PETOAAAYEC GUYKEKPEVOV ApIVOEEWV TOGO TNV
nepoyn evepyomoinong ¢ LCAT 6co0 kot oe dAlec meproyég e amoA-I umopei va
avayvopicouv  kpicuo apvoléa mov  oAANAEmOpodV pe AGAAeG TPwTEIVES TOV
petafolopod tg HDL ko emnmpedlovv v Proyéveon kot v OHOOCTOCT TMOV
MITOTPOTEIVOV GTO TAUGCLLAL.

Tétoleg petodhayéc pmopel va emmpedoovv v doun g opwung HDL 71 tov
oynuaticpd tev pref copotdiov. Néot @avoétumol Umopel vo avoyvopioTovy GTO
péEALOV Ot omoiol Vo TPOKAAOVVTOL OO EAAATOUOTIKEG OAANAETOPAcELS TNG amoA-] pe
GAleg onpaviikég mpoteives 0mmwg o SR-BI, n nrotky| Autdon, n CETP, n PLTP xou n
amoM. ZNUovTiKY] yvOoN Yo TNV EMOPOCT] T®V UETOAAAEEDY NG amoA-I mdve otnv
Broyéveon mc HDL pmopei va amoktnBei oto péAdov amd Aemtopepn avdivon g
ovvheong TV d1PopwV couatdiov kot vrortAnducuody e HDL katd v Proyéveon
™G 0€ QLOOAOYIKEG Kol ToBoAoyikés Kataotdoels. 'Hom vmapyovv avagopés yuo
npwteokn  avdivon (proteomics) g HDL (Heller et al. 2005; Heller et al. 2007;

Rezaee et al. 2006; Vaisar et al. 2007), n avdntoén tng omoiag pumopel 6to pHEAAOV va
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ATOKOAOYEL VEES OYEGEIS HETAED TOV TPMTEIVAOV TOV GUUUETEYOLY otV Ployéveon kot
Aertovpyio tng HDL.

Eivar emiong onuovtikn n dvvatdtnta mov divetor péco amd TETOEG UEAETEG Vo
aVayVOPLOTOUV Kot v ovartuyBovv véeg dtayvootikég pébodot yio avopoiieg otnv
Broyéveon g HDL. Tétown yprion pmopel va xovv n HEAETN Katavoung e omoA-I og
TUKVOTNTEG TTOV SAPEPOLY OO TNV PLUGLOAOYIKT KATOVOUY, OTMG, Yol TOPASELYUA, M
petatomon g oty mepoyn ¢ HDL3. AAleg mopdueTpol mov pmopel vor €xovv
dwyvootikny oflo eivor m peimon Tov AOYOL €0TEPMV YOANOTEPOANG TPOG OMKN
yoAnotepoin (CE/TC) 1 téhog o1 ahdayég Tov Adyov Twv pref mpog ta a-HDL copatidi

OV KUKAO(QPOPOVV GTO TAUGLAL.

187



BIBAIOI'PA®IA

188



. Aiello, R. J., Brees, D., Bourassa, P. A., Royer, L., Lindsey, S., Coskran, T.,
Haghpassand, M. and Francone, O. L. 2002. Increased atherosclerosis in
hyperlipidemic mice with inactivation of ABCA1 in macrophages. - Arterioscler.

Thromb. Vasc. Biol. 22: 630-637.

. Ajees, A. A., Anantharamaiah, G. M., Mishra, V. K., Hussain, M. M. and Murthy,
H. M. 2006. Crystal structure of human apolipoprotein A-I: insights into its
protective effect against cardiovascular diseases. - Proc. Natl. Acad. Sci. U. S. A

103: 2126-2131.

. Anderson, K. M., Wilson, P. W., Odell, P. M. and Kannel, W. B. 1991. An

updated coronary risk profile. A statement for health professionals. - Circulation

83:356-362.

. Arakawa, R., Hayashi, M., Remaley, A. T., Brewer, B. H., Yamauchi, Y. and
Yokoyama, S. 2004. Phosphorylation and stabilization of ATP binding cassette
transporter Al by synthetic amphiphilic helical peptides. - J. Biol. Chem. 279:

6217-6220.

. Assmann, G., von Eckardstein, A. and Brewer, H. B. 2001. Familial

analphalipoproteinemia: Tangier disease. - In: Scriver, C. R., Beaudet, A. L., Sly,
W. S. and Valle, D. (eds.), The Metabolic and Molecular Basis of Inherited

Disease . McGraw-Hill, pp. 2937-2960.

. Asztalos, B. F., Collins, D., Cupples, L. A., Demissie, S., Horvath, K. V.,

Bloomfield, H. E., Robins, S. J. and Schaefer, E. J. 2005. Value of high-density

189



10.

11.

lipoprotein (HDL) subpopulations in predicting recurrent cardiovascular events in
the Veterans Affairs HDL Intervention Trial. - Arterioscler. Thromb. Vasc. Biol.

25:2185-2191.

Asztalos, B. F., Cupples, L. A., Demissie, S., Horvath, K. V., Cox, C. E., Batista,
M. C. and Schaefer, E. J. 2004. High-density lipoprotein subpopulation profile
and coronary heart disease prevalence in male participants of the Framingham

Offspring Study. - Arterioscler. Thromb. Vasc. Biol. 24: 2181-2187.

Asztalos, B. F., Roheim, P. S., Milani, R. L., Lefevre, M., McNamara, J. R.,
Horvath, K. V. and Schaefer, E. J. 2000. Distribution of ApoA-I-containing HDL
subpopulations in patients with coronary heart disease. - Arterioscler. Thromb.

Vasc. Biol. 20: 2670-2676.

Attie, A. D., Kastelein, J. P. and Hayden, M. R. 2001. Pivotal role of ABCA1 in
reverse cholesterol transport influencing HDL levels and susceptibility to

atherosclerosis. - J. Lipid Res. 42: 1717-1726.

Barter, P. J., Brewer, H. B., Jr., Chapman, M. J., Hennekens, C. H., Rader, D. J.
and Tall, A. R. 2003. Cholesteryl ester transfer protein: a novel target for raising
HDL and inhibiting atherosclerosis. - Arterioscler. Thromb. Vasc. Biol. 23: 160-

167.

Basso, F., Freeman, L., Knapper, C. L., Remaley, A., Stonik, J., Neufeld, E. B.,
Tansey, T., Amar, M. J., Fruchart-Najib, J., Duverger, N., Santamarina-Fojo, S.

and Brewer, H. B., Jr. 2003. Role of the hepatic ABCA1 transporter in

190



12.

13.

14.

15.

16.

17.

modulating intrahepatic cholesterol and plasma HDL cholesterol concentrations. -

J. Lipid Res. 44: 296-302.

Berliner, J. A. and Watson, A. D. 2005. A Role for Oxidized Phospholipids in

Atherosclerosis. - N Engl J Med 353: 9-11.

Berriot-Varoqueaux, N., Aggerbeck, L. P., Samson-Bouma, M. E. and Wetterau,
J. R. 2000. THE ROLE OF THE MICROSOMAL TRIGLYGERIDE
TRANSFER PROTEIN IN ABETALIPOPROTEINEMIA. - Annual Review of

Nutrition 20: 663-697.

Berthou, L., Duverger, N., Emmanuel, F., Langouet, S., Auwerx, J., Guillouzo,
A., Fruchart, J. C., Rubin, E., Denefle, P., Staels, B. and Branellec, D. 1996.
Opposite regulation of human versus mouse apolipoprotein A-I by fibrates in

human apolipoprotein A-I transgenic mice. - J. Clin. Invest 97: 2408-2416.

Bielicki, J. K. and Forte, T. M. 1999. Evidence that lipid hydroperoxides inhibit

plasma lecithin:cholesterol acyltransferase activity. - J. Lipid Res. 40: 948-954.

Bielicki, J. K. and Oda, M. N. 2002. Apolipoprotein A-I(Milano) and
apolipoprotein A-I(Paris) exhibit an antioxidant activity distinct from that of wild-

type apolipoprotein A-I. - Biochemistry 41: 2089-2096.

Bodzioch, M., Orso, E., Klucken, J., Langmann, T., Bottcher, A., Diederich, W.,
Drobnik, W., Barlage, S., Buchler, C., Porsch-Ozcurumez, M., Kaminski, W. E.,

Hahmann, H. W., Oectte, K., Rothe, G., Aslanidis, C., Lackner, K. J. and Schmitz,

191



18.

19.

20.

21.

22.

G. 1999. The gene encoding ATP-binding cassette transporter 1 is mutated in

Tangier disease. - Nat. Genet. 22: 347-351.

Borhani, D. W., Engler, J. A. and Brouillette, C. G. 1999. Crystallization of
truncated human apolipoprotein A-I in a novel conformation. - Acta Crystallogr.

D. Biol. Crystallogr. 55 ( Pt 9): 1578-1583.

Borhani, D. W., Rogers, D. P., Engler, J. A. and Brouillette, C. G. 1997. Crystal
structure of truncated human apolipoprotein A-I suggests a lipid-bound

conformation. - Proc. Natl. Acad. Sci. U. S. A 94: 12291-12296.

Brooks-Wilson, A., Marcil, M., Clee, S. M., Zhang, L. H., Roomp, K., van Dam,
M., Yu, L., Brewer, C., Collins, J. A., Molhuizen, H. O., Loubser, O., Ouelette, B.
F., Fichter, K., Ashbourne-Excoffon, K. J., Sensen, C. W., Scherer, S., Mott, S.,
Denis, M., Martindale, D., Frohlich, J., Morgan, K., Koop, B., Pimstone, S.,
Kastelein, J. J. and Hayden, M. R. 1999. Mutations in ABC1 in Tangier disease

and familial high-density lipoprotein deficiency. - Nat. Genet. 22: 336-345.

Brousseau, M. E., Schaefer, E. J., Wolfe, M. L., Bloedon, L. T., Digenio, A. G.,
Clark, R. W., Mancuso, J. P. and Rader, D. J. 2004. Effects of an inhibitor of
cholesteryl ester transfer protein on HDL cholesterol. - N. Engl. J. Med. 350:

1505-1515.

Bruckert, E., von Eckardstein, A., Funke, H., Beucler, 1., Wiebusch, H., Turpin,

G. and Assmann, G. 1997. The replacement of arginine by cysteine at residue 151

192



23.

24.

25.

26.

27.

28.

in apolipoprotein A-I produces a phenotype similar to that of apolipoprotein A-

IMilano. - Atherosclerosis 128: 121-128.

Brunham, L. R., Kruit, J. K., Igbal, J., Fievet, C., Timmins, J. M., Pape, T. D.,
Coburn, B. A., Bissada, N., Staels, B., Groen, A. K., Hussain, M. M., Parks, J. S.,
Kuipers, F. and Hayden, M. R. 2006. Intestinal ABCA1 directly contributes to

HDL biogenesis in vivo. - J. Clin. Invest. 116: 1052-1062.

Brunzell, J. D. and Deeb, S. S. 2001. Familial lipoprotein lipase deficiency, apoC-
IT deficiency, and hepatic lipase deficiency. - In: Scriver, C. R., Beaudet, A. L.,
Valle, D. and Sly, W. S. (eds.), The Metabolic & Molecular Bases of Inherited

Disease. McGraw-Hill, pp. 2789-2816.

Buechler, C., Boettcher, A., Bared, S. M., Probst, M. C. and Schmitz, G. 2002.
The carboxyterminus of the ATP-binding cassette transporter A1l interacts with a

beta2-syntrophin/utrophin complex. - Biochem Biophys Res. Commun. 293: 759-

765.

Carlson, L. A. and Philipson, B. 1979. Fish-eye disease. A new familial condition

with massive corneal opacities and dyslipoproteinaemia. - Lancet 2: 922-924.

Chambenoit, O., Hamon, Y., Marguet, D., Rigneault, H., Rosseneu, M. and
Chimini, G. 2001. Specific docking of apolipoprotein A-I at the cell surface

requires a functional ABCA1 transporter. - J. Biol. Chem. 276: 9955-9960.

Cheung, P. and Chan, L. 1983. Nucleotide sequence of cloned cDNA of human

apolipoprotein A-I. - Nucleic Acids Res. 11: 3703-3715.

193



29.

30.

31.

32.

33.

Cheung, P., Kao, F. T., Law, M. L., Jones, C., Puck, T. T. and Chan, L. 1984.
Localization of the structural gene for human apolipoprotein A-I on the long arm

of human chromosome 11. - Proc. Natl. Acad. Sci. U. S. A &1: 508-511.

Chinetti, G., Lestavel, S., Bocher, V., Remaley, A. T., Neve, B., Torra, L. P.,
Teissier, E., Minnich, A., Jaye, M., Duverger, N., Brewer, H. B., Fruchart, J. C.,
Clavey, V. and Staels, B. 2001. PPAR-[alpha] and PPAR-[gamma] activators
induce cholesterol removal from human macrophage foam cells through

stimulation of the ABCA1 pathway. - Nat Med 7: 53-58.

Cho, K. H., Durbin, D. M. and Jonas, A. 2001. Role of individual amino acids of
apolipoprotein A-I in the activation of lecithin:cholesterol acyltransferase and in

HDL rearrangements. - J. Lipid Res. 42: 379-389.

Chou, W. C., Prokova, V., Shiraishi, K., Valcourt, U., Moustakas, A.,
Hadzopoulou-Cladaras, M., Zannis, V. I. and Kardassis, D. 2003. Mechanism of a
Transcriptional Cross Talk between Transforming Growth Factor-beta-regulated
Smad3 and Smad4 Proteins and Orphan Nuclear Receptor Hepatocyte Nuclear

Factor-4. - Mol. Biol. Cell 14: 1279-1294.

Christiansen-Weber, T. A., Voland, J. R., Wu, Y., Ngo, K., Roland, B. L.,
Nguyen, S., Peterson, P. A. and Fung-Leung, W. P. 2000. Functional loss of
ABCAT1 in mice causes severe placental malformation, aberrant lipid distribution,

and kidney glomerulonephritis as well as high-density lipoprotein cholesterol

deficiency. - Am. J. Pathol. 157: 1017-1029.

194



34.

35.

36.

37.

38.

39.

Chroni, A., Duka, A., Kan, H. Y., Liu, T. and Zannis, V. I. 2005a. Point mutations
in apolipoprotein a-I mimic the phenotype observed in patients with classical

lecithin:cholesterol acyltransferase deficiency. - Biochemistry 44: 14353-14366.

Chroni, A., Kan, H. Y., Kypreos, K. E., Gorshkova, I. N., Shkodrani, A. and
Zannis, V. 1. 2004a. Substitutions of glutamate 110 and 111 in the middle helix 4
of human apolipoprotein A-I (apoA-I) by alanine affect the structure and in vitro

functions of apoA-I and induce severe hypertriglyceridemia in apoA-I-deficient

mice. - Biochemistry 43: 10442-10457.

Chroni, A., Kan, H. Y., Shkodrani, A., Liu, T. and Zannis, V. 1. 2005b. Deletions
of Helices 2 and 3 of Human ApoA-I Are Associated with Severe Dyslipidemia
following Adenovirus-Mediated Gene Transfer in ApoA-I-Deficient Mice. -

Biochemistry 44: 4108-4117.

Chroni, A., Koukos, G., Duka, A. and Zannis, V. 1. 2007. The Carboxy-Terminal
Region of apoA-I Is Required for the ABCA1-Dependent Formation of
&#x03B1;-HDL But Not Pre&#x03B2;-HDL Particles in Vivo. - Biochemistry

46: 5697-5708.

Chroni, A., Liu, T., Fitzgerald, M. L., Freeman, M. W. and Zannis, V. I. 2004b.
Cross-linking and lipid efflux properties of apoA-I mutants suggest direct

association between apoA-I helices and ABCAL. - Biochemistry 43: 2126-2139.

Chroni, A., Liu, T., Gorshkova, I., Kan, H. Y., Uehara, Y., von Eckardstein, A.

and Zannis, V. I. 2003. The central helices of apoA-I can promote ATP-binding

195



40.

41.

42.

43.

44,

cassette transporter A1 (ABCA1)-mediated lipid efflux. Amino acid residues 220-
231 of the wild-type apoA-I are required for lipid efflux in vitro and high density

lipoprotein formation in vivo. - J. Biol. Chem. 278: 6719-6730.

Claudel, T., Sturm, E., Duez, H., Torra, . P., Sirvent, A., Kosykh, V., Fruchart, J.
C., Dallongeville, J., Hum, D. W., Kuipers, F. and Staels, B. 2002. Bile acid-
activated nuclear receptor FXR suppresses apolipoprotein A-I transcription via a

negative FXR response element. - J. Clin. Invest 109: 961-971.

Clee, S. M., Kastelein, J. J., van Dam, M., Marcil, M., Roomp, K., Zwarts, K. Y.,
Collins, J. A., Roelants, R., Tamasawa, N., Stulc, T., Suda, T., Ceska, R.,
Boucher, B., Rondeau, C., DeSouich, C., Brooks-Wilson, A., Molhuizen, H. O.,
Frohlich, J., Genest, J., Jr. and Hayden, M. R. 2000. Age and residual cholesterol
efflux affect HDL cholesterol levels and coronary artery disease in ABCALI

heterozygotes. - J. Clin. Invest 106: 1263-1270.

Cohen, J. C., Kiss, R. S., Pertsemlidis, A., Marcel, Y. L., McPherson, R. and
Hobbs, H. H. 2004. Multiple rare alleles contribute to low plasma levels of HDL

cholesterol. - Science 305: 869-872.

Croop, J. M., Tiller, G. E., Fletcher, J. A., Lux, M. L., Raab, E., Goldenson, D.,
Son, D., Arciniegas, S. and Wu, R. L. 1997. Isolation and characterization of a

mammalian homolog of the Drosophila white gene. - Gene 185: 77-85.

Daum, U., Langer, C., Duverger, N., Emmanuel, F., Benoit, P., Denefle, P.,

Chirazi, A., Cullen, P., Pritchard, P. H., Bruckert, E., Assmann, G. and von

196



45.

46.

47.

48.

49.

Eckardstein, A. 1999a. Apolipoprotein A-I (R151C)Paris is defective in activation
of lecithin: cholesterol acyltransferase but not in initial lipid binding, formation of

reconstituted lipoproteins, or promotion of cholesterol efflux. - J. Mol. Med. 77:

614-622.

Daum, U., Leren, T. P., Langer, C., Chirazi, A., Cullen, P., Pritchard, P. H.,
Assmann, G. and von Eckardstein, A. 1999b. Multiple dysfunctions of two
apolipoprotein A-I variants, apoA- [(R160L)Oslo and apoA-I(P165R), that are
associated with hypoalphalipoproteinemia in heterozygous carriers. - J. Lipid Res.

40: 486-494.

Davidson, W. S. and Thompson, T. B. 2007. The structure of apolipoprotein A-I

in high density lipoproteins. - J Biol Chem.

Delerive, P., Galardi, C. M., Bisi, J. E., Nicodeme, E. and Goodwin, B. 2004.
Identification of liver receptor homolog-1 as a novel regulator of apolipoprotein

Al gene transcription. - Mol. Endocrinol. 18: 2378-2387.

Dietschy, J. M. and Turley, S. D. 2002. Control of cholesterol turnover in the

mouse. - J. Biol. Chem. 277: 3801-3804.

Feng, B. and Tabas, I. 2002. ABCA1-mediated cholesterol efflux is defective in
free cholesterol-loaded macrophages. Mechanism involves enhanced ABCA1
degradation in a process requiring full NPCI activity. - J. Biol. Chem. 277:

43271-43280.

197



50.

51.

52.

53.

54.

55.

Fielding, C. J. and Fielding, P. E. 1995. Molecular physiology of reverse

cholesterol transport. - J. Lipid Res. 36: 211-228.

Fielding, C. J. and Fielding, P. E. 1996. Two-dimensional nondenaturing
electrophoresis of lipoproteins: applications to high-density lipoprotein speciation.

- Methods Enzymol. 263: 251-259.

Fielding, C. J., Shore, V. G. and Fielding, P. E. 1972. A protein cofactor of
lecithin:cholesterol acyltransferase. - Biochem. Biophys. Res. Commun. 46:

1493-1498.

Fitzgerald, M. L., Morris, A. L., Chroni, A., Mendez, A. J., Zannis, V. 1. and
Freeman, M. W. 2004a. ABCA1 and amphipathic apolipoproteins form high-
affinity molecular complexes required for cholesterol efflux. - J. Lipid Res. 45:

287-294.

Fitzgerald, M. L., Morris, A. L., Rhee, J. S., Andersson, L. P., Mendez, A. J. and
Freeman, M. W. 2002. Naturally occurring mutations in the largest extracellular
loops of ABCAT1 can disrupt its direct interaction with apolipoprotein A-I. - J.

Biol. Chem. 277: 33178-33187.

Fitzgerald, M. L., Okuhira, K., Short, G. F., III, Manning, J. J., Bell, S. A. and
Freeman, M. W. 2004b. ATP-binding cassette transporter A1 contains a novel C-
terminal VFVNFA motif that is required for its cholesterol efflux and ApoA-I

binding activities. - J. Biol. Chem. 279: 48477-48485.

198



56.

57.

58.

59.

60.

61.

Forte, T. M., Subbanagounder, G., Berliner, J. A., Blanche, P. J., Clermont, A. O.,
Jia, Z., Oda, M. N., Krauss, R. M. and Bielicki, J. K. 2002. Altered activities of
anti-atherogenic enzymes LCAT, paraoxonase, and platelet-activating factor

acetylhydrolase in atherosclerosis-susceptible mice. - Journal of Lipid Research

43: 477-485.

Frank, P. G. and Marcel, Y. L. 2000. Apolipoprotein A-I: structure-function

relationships. - J. Lipid Res. 41: 853-872.

Frikke-Schmidt, R., Nordestgaard, B. G., Jensen, G. B. and Tybjaerg-Hansen, A.
2004. Genetic variation in ABC transporter Al contributes to HDL cholesterol in

the general population. - J. Clin. Invest 114: 1343-1353.

Funke, H., von Eckardstein, A., Pritchard, P. H., Albers, J. J., Kastelein, J. J.,
Droste, C. and Assmann, G. 1991. A molecular defect causing fish eye disease: an
amino acid exchange in lecithin-cholesterol acyltransferase (LCAT) leads to the
selective loss of alpha-LCAT activity. - Proc. Natl. Acad. Sci. U. S. A 88: 4855-

4859.

Ge, R., Rhee, M., Malik, S. and Karathanasis, S. K. 1994. Transcriptional
repression of apolipoprotein Al gene expression by orphan receptor ARP-1. -

Journal of Biological Chemistry 269: 13185-13192.

Goldstein, J. L., Hobbs, H. H. and Brown, M. S. 2001. Familial

hypercholesterolemia. - In: Scriver, C. R., Beaudet, A. L., Valle, D. and Sly, W.

199



62.

63.

64.

65.

66.

67.

S. (eds.), The Metabolic & Molecular Bases of Inherited Disease. McGraw Hill,

pp. 2863-2913.

Gordon, D. J. and Rifkind, B. M. 1989. High-density lipoprotein--the clinical

implications of recent studies. - N. Engl. J. Med. 321: 1311-1316.

Gorshkova, I. N., Liu, T., Kan, H. Y., Chroni, A., Zannis, V. 1. and Atkinson, D.
2006. Structure and stability of apolipoprotein a-I in solution and in discoidal
high-density lipoprotein probed by double charge ablation and deletion mutation.

- Biochemistry 45: 1242-1254.

Gotto, A. M., Jr., Pownall, H. J. and Havel, R. J. 1986. Introduction to the plasma

lipoproteins. - Methods Enzymol. 128: 3-41.

Gylling, H. and Miettinen, T. A. 1992. Noncholesterol Sterols, Absorption and
Synthesis of Cholesterol and Apolipoprotein-A-I Kinetics in A Finnish Lecithin-

Cholesterol Acyltransferase Deficient Family. - Atherosclerosis 95: 25-33.

Haghpassand, M., Bourassa, P. A., Francone, O. L. and Aiello, R. J. 2001.
Monocyte/macrophage expression of ABCA1 has minimal contribution to plasma

HDL levels. - J. Clin. Invest 108: 1315-1320.

Hammad, S. M., Stefansson, S., Twal, W. O., Drake, C. J., Fleming, P., Remaley,
A., Brewer, H. B., Jr. and Argraves, W. S. 1999. Cubilin, the endocytic receptor
for intrinsic factor-vitamin B(12) complex, mediates high-density lipoprotein

holoparticle endocytosis. - Proc. Natl. Acad. Sci. U. S. A 96: 10158-10163.

200



68.

69.

70.

71.

72.

73.

Harnish, D. C., Malik, S., Kilbourne, E., Costa, R. and Karathanasis, S. K. 1996.
Control of apolipoprotein Al gene expression through synergistic interactions
between hepatocyte nuclear factors 3 and 4. - Journal of Biological Chemistry

271: 13621-13628.

Heller, M., Schlappritzi, E., Stalder, D., Nuoffer, J. M. and Haeberli, A. 2007.
Compositional protein analysis of high-density lipoproteins in

hypercholesterolemia by shotgun LC-MS/MS and probabilistic peptide scoring.

Mol Cell Proteomics.

Heller, M., Stalder, D., Schlappritzi, E., Hayn, G., Matter, U. and Haeberli, A.
2005. Mass spectrometry-based analytical tools for the molecular protein

characterization of human plasma lipoproteins. - Proteomics. 5: 2619-2630.

Hennessy, L. K., Kunitake, S. T. and Kane, J. P. 1993. Apolipoprotein A-I-
containing lipoproteins, with or without apolipoprotein A-II, as progenitors of

pre-beta high-density lipoprotein particles. - Biochemistry 32: 5759-5765.

Hessler, J. R., Robertson, A. L. and Chisolm, G. M. 1979. LDL-induced
cytotoxicity and its inhibition by HDL in human vascular smooth muscle and

endothelial cells in culture. - Atherosclerosis 32: 213-229.

Hirata, K., Dichek, H. L., Cioffi, J. A., Choi, S. Y., Leeper, N. J., Quintana, L.,
Kronmal, G. S., Cooper, A. D. and Quertermous, T. 1999. Cloning of a unique
lipase from endothelial cells extends the lipase gene family. - J. Biol. Chem. 274:

14170-14175.

201



74.

75.

76.

77.

78.

79.

Hovingh, G. K., Brownlie, A., Bisoendial, R. J., Dube, M. P., Levels, J. H.,
Petersen, W., Dullaart, R. P., Stroes, E. S., Zwinderman, A. H., de Groot, E.,
Hayden, M. R., Kuivenhoven, J. A. and Kastelein, J. J. 2004. A novel apoA-I
mutation (L178P) leads to endothelial dysfunction, increased arterial wall

thickness, and premature coronary artery disease. - J. Am. Coll. Cardiol. 44:

1429-1435.

Huuskonen, J., Olkkonen, V. M., Jauhiainen, M. and Ehnholm, C. 2001. The
impact of phospholipid transfer protein (PLTP) on HDL metabolism. -

Atherosclerosis 155: 269-281.

Huuskonen, J., Vishnu, M., Chau, P., Fielding, P. E. and Fielding, C. J. 2006.
Liver X receptor inhibits the synthesis and secretion of apolipoprotein A1 by

human liver-derived cells. - Biochemistry 45: 15068-15074.

Inazu, A., Brown, M. L., Hesler, C. B., Agellon, L. B., Koizumi, J., Takata, K.,
Maruhama, Y., Mabuchi, H. and Tall, A. R. 1990. Increased high-density
lipoprotein levels caused by a common cholesteryl-ester transfer protein gene

mutation. - N. Engl. J. Med. 323: 1234-1238.

Ishida, T., Choi, S., Kundu, R. K., Hirata, K., Rubin, E. M., Cooper, A. D. and
Quertermous, T. 2003. Endothelial lipase is a major determinant of HDL level. -

J. Clin. Invest 111: 347-355.

Ishida, T., Choi, S. Y., Kundu, R. K., Spin, J., Yamashita, T., Hirata, K., Kojima,

Y., Yokoyama, M., Cooper, A. D. and Quertermous, T. 2004. Endothelial lipase

202



80.

81.

82.

83.

84.

85.

modulates susceptibility to atherosclerosis in apolipoprotein-E-deficient mice. - J.

Biol. Chem. 279: 45085-45092.

Jaye, M., Lynch, K. J., Krawiec, J., Marchadier, D., Maugeais, C., Doan, K.,
South, V., Amin, D., Perrone, M. and Rader, D. J. 1999. A novel endothelial-

derived lipase that modulates HDL metabolism. - Nat. Genet. 21: 424-428.

Jiang, X. C., Bruce, C., Mar, J., Lin, M., Ji, Y., Francone, O. L. and Tall, A. R.
1999. Targeted mutation of plasma phospholipid transfer protein gene markedly

reduces high-density lipoprotein levels. - J. Clin. Invest 103: 907-914.

Jiang, X. C., Qin, S., Qiao, C., Kawano, K., Lin, M., Skold, A., Xiao, X. and Tall,
A. R.2001. Apolipoprotein B secretion and atherosclerosis are decreased in mice

with phospholipid-transfer protein deficiency. - Nat. Med. 7: 847-852.

Jonas, A. 1998. Regulation of lecithin cholesterol acyltransferase activity. - Prog.

Lipid Res. 37: 209-234.

Jonas, A., Daehler, J. L. and Wilson, E. R. 1986. Anion Effects on the Reaction of
Lecithin-Cholesterol Acyltransferase with Discoidal Complexes of
"Phosphatidylcholines.Apolipoprotein A-I.Cholesterol. - Biochimica et

Biophysica Acta 876: 474-485.

Joseph, S. B., McKilligin, E., Pei, L., Watson, M. A., Collins, A. R., Laffitte, B.
A., Chen, M., Noh, G., Goodman, J., Hagger, G. N., Tran, J., Tippin, T. K.,

Wang, X., Lusis, A. J., Hsueh, W. A, Law, R. E., Collins, J. L., Willson, T. M.

203



86.

87.

88.

89.

and Tontonoz, P. 2002. Synthetic LXR ligand inhibits the development of

atherosclerosis in mice. - Proc. Natl. Acad. Sci. U. S. A 99: 7604-7609.

Kan, H. Y., Georgopoulos, S., Zanni, M., Shkodrani, A., Tzatsos, A., Xie, H. X.
and Zannis, V. 1. 2004. Contribution of the hormone-response elements of the
proximal ApoA-I promoter, ApoCIII enhancer, and C/EBP binding site of the
proximal ApoA-I promoter to the hepatic and intestinal expression of the ApoA-I

and ApoClIII genes in transgenic mice. - Biochemistry 43: 5084-5093.

Kan, H. Y., Georgopoulos, S. and Zannis, V. 2000. A hormone response element
in the human apolipoprotein CIII (ApoCIII) enhancer is essential for intestinal
expression of the ApoA-I and ApoCIII genes and contributes to the hepatic
expression of the two linked genes in transgenic mice. - J. Biol. Chem. 275:

30423-30431.

Kane, J. P. and Havel, R. J. 1989. Disorders of the biogenesis and secretion of
lipoproteins containing the B apolipoproteins. - In: Scriver, C. R., Beaudet, A. L.,
Sly, W. S. and Valle, D. (eds.), The Metabolic Basis of Inherited Disease.

McGraw-Hill, pp. 1139-1164.

Kane, J. P. and Havel, R. J. 2001. Disorders of the biogenesis and secretion of
lipoproteins containing the B apolipoproteins. - In: Scriver, C. R., Beaudet, A. L.,
Valle, D. and Sly, W. S. (eds.), The Metabolic & Molecular Bases of Inherited

Disease. McGraw-Hill, pp. 2717-2752.

204



90.

91.

92.

93.

94.

95.

Karathanasis, S. K., McPherson, J., Zannis, V. I. and Breslow, J. L. 1983a.

Linkage of human apolipoproteins A-I and C-III genes. - Nature 304: 371-373.

Karathanasis, S. K., Zannis, V. I. and Breslow, J. L. 1983b. Isolation and
characterization of the human apolipoprotein A-I gene. - Proc. Natl. Acad. Sci. U.

S. A 80:6147-6151.

Kardassis, D., Pardali, K. and Zannis, V. I. 2000. SMAD proteins transactivate
the human ApoCIII promoter by interacting physically and functionally with

hepatocyte nuclear factor 4. - J. Biol. Chem. 275: 41405-41414.

Kardassis, D., Tzameli, 1., Hadzopoulou-Cladaras, M., Talianidis, I. and Zannis,
V. 1997. Distal apolipoprotein C-III regulatory elements F to J act as a general
modular enhancer for proximal promoters that contain hormone response
elements. Synergism between hepatic nuclear factor-4 molecules bound to the
proximal promoter and distal enhancer sites. - Arterioscler. Thromb. Vasc. Biol.

17:222-232.

Kennedy, M. A., Barrera, G. C., Nakamura, K., Baldan, A., Tarr, P., Fishbein, M.
C., Frank, J., Francone, O. L. and Edwards, P. A. 2005. ABCG1 has a critical role
in mediating cholesterol efflux to HDL and preventing cellular lipid

accumulation. - Cell Metab 1: 121-131.

Kielar, D., Dietmaier, W., Langmann, T., Aslanidis, C., Probst, M., Naruszewicz,

M. and Schmitz, G. 2001. Rapid quantification of human ABCA1 mRNA in

205



96.

97.

98.

99.

100.

various cell types and tissues by real-time reverse transcription-PCR. - Clin.

Chem. 47: 2089-2097.

Klon, A. E., Jones, M. K., Segrest, J. P. and Harvey, S. C. 2000. Molecular belt
models for the apolipoprotein A-I Paris and Milano mutations. - Biophys. J. 79:

1679-1685.

Klucken, J., Buchler, C., Orso, E., Kaminski, W. E., Porsch-Ozcurumez, M.,
Liebisch, G., Kapinsky, M., Diederich, W., Drobnik, W., Dean, M., Allikmets, R.
and Schmitz, G. 2000. ABCG1 (ABC8), the human homolog of the Drosophila
white gene, is a regulator of macrophage cholesterol and phospholipid transport. -

Proc. Natl. Acad. Sci. U. S. A 97: 817-822.

Ko, K. W. S., Paul, A., Ma, K., Li, L. and Chan, L. 2005. Endothelial lipase
modulates HDL but has no effect on atherosclerosis development in apoE-/- and

LDLR-/- mice. - Journal of Lipid Research 46: 2586-2594.

Kozyraki, R., Fyfe, J., Kristiansen, M., Gerdes, C., Jacobsen, C., Cui, S.,
Christensen, E. I., Aminoff, M., de la, C. A., Krahe, R., Verroust, P. J. and
Moestrup, S. K. 1999. The intrinsic factor-vitamin B12 receptor, cubilin, is a
high-affinity apolipoprotein A-I receptor facilitating endocytosis of high-density

lipoprotein. - Nat. Med. 5: 656-661.

Kunitake, S. T., La Sala, K. J. and Kane, J. P. 1985. Apolipoprotein A-I-
containing lipoproteins with pre-beta electrophoretic mobility. - J. Lipid Res. 26:

549-555.

206



101.

102.

103.

104.

105.

106.

Laccotripe, M., Makrides, S. C., Jonas, A. and Zannis, V. 1. 1997. The carboxyl-
terminal hydrophobic residues of apolipoprotein A-I affect its rate of phospholipid
binding and its association with high density lipoprotein. - J. Biol. Chem. 272:

17511-17522.

Ladias, J. A., Hadzopoulou-Cladaras, M., Kardassis, D., Cardot, P., Cheng, J.,
Zannis, V. and Cladaras, C. 1992. Transcriptional regulation of human
apolipoprotein genes ApoB, ApoClIIl, and ApoAll by members of the steroid
hormone receptor superfamily HNF-4, ARP-1, EAR-2, and EAR-3. - J. Biol.

Chem. 267: 15849-15860.

Langmann, T., Klucken, J., Reil, M., Liebisch, G., Luciani, M. F., Chimini, G.,
Kaminski, W. E. and Schmitz, G. 1999. Molecular cloning of the human ATP-
binding cassette transporter 1 (hABC1): evidence for sterol-dependent regulation

in macrophages. - Biochem. Biophys. Res. Commun. 257: 29-33.

Law, S. W. and Brewer, H. B., Jr. 1984. Nucleotide sequence and the encoded
amino acids of human apolipoprotein A-I mRNA. - Proc. Natl. Acad. Sci. U. S. A

81: 66-70.

Le Goft, W., Zheng, P., Brubaker, G. and Smith, J. D. 2006. Identification of the
cAMP-Responsive Enhancer of the Murine ABCA1 Gene: Requirement for

CREBI1 and STAT3/4 Elements. - Arterioscler Thromb Vasc Biol 26: 527-533.

Leren, T. P., Bakken, K. S., Daum, U., Ose, L., Berg, K., Assmann, G. and von

Eckardstein, A. 1997. Heterozygosity for apolipoprotein A-I(R160L)Oslo is

207



107.

108.

109.

110.

I11.

associated with low levels of high density lipoprotein cholesterol and HDL-
subclass LpA-I/A- 11 but normal levels of HDL-subclass LpA-I. - J. Lipid Res. 38:

121-131.

Levin, N., Bischoff, E. D., Daige, C. L., Thomas, D., Vu, C. T., Heyman, R. A.,
Tangirala, R. K. and Schulman, I. G. 2005. Macrophage Liver X Receptor Is
Required for Antiatherogenic Activity of LXR Agonists. - Arterioscler Thromb

Vasc Biol 25: 135-142.

Liang, H. Q., Rye, K. A. and Barter, P. J. 1994. Dissociation of lipid-free

apolipoprotein A-I from high density lipoproteins. - J. Lipid Res. 35: 1187-1199.

Luciani, M. F., Denizot, F., Savary, S., Mattei, M. G. and Chimini, G. 1994.
Cloning of two novel ABC transporters mapping on human chromosome 9. -

Genomics 21: 150-159.

Lund, E. G., Menke, J. G. and Sparrow, C. P. 2003. Liver X receptor agonists as
potential therapeutic agents for dyslipidemia and atherosclerosis. - Arterioscler.

Thromb. Vasc. Biol. 23: 1169-1177.

Lund, E. G., Peterson, L. B., Adams, A. D., Lam, M. H., Burton, C. A., Chin, J.,
Guo, Q., Huang, S., Latham, M., Lopez, J. C., Menke, J. G., Milot, D. P., Mitnaul,
L. J., Rex-Rabe, S. E., Rosa, R. L., Tian, J. Y., Wright, S. D. and Sparrow, C. P.
2006. Different roles of liver X receptor [alpha] and [beta] in lipid metabolism:
Effects of an [alpha]-selective and a dual agonist in mice deficient in each

subtype. - Biochemical Pharmacology 71: 453-463.

208



112. Lusa, S., Jauhiainen, M., Metso, J., Somerharju, P. and Ehnholm, C. 1996. The
mechanism of human plasma phospholipid transfer protein-induced enlargement
of high-density lipoprotein particles: evidence for particle fusion. - Biochem. J.

313 (Pt 1): 275-282.

113. Lusis, A. J., Taylor, B. A., Wangenstein, R. W. and LeBoeuf, R. C. 1983.
Genetic-Control of Lipid Transport in Mice .2. Genes-Controlling Structure of

High-Density Lipoproteins. - Journal of Biological Chemistry 258: 5071-5078.

114. Ma, K., Cilingiroglu, M., Otvos, J. D., Ballantyne, C. M., Marian, A. J. and Chan,
L. 2003. Endothelial lipase is a major genetic determinant for high-density
lipoprotein concentration, structure, and metabolism. - Proc. Natl. Acad. Sci. U. S.

A 100: 2748-2753.

115. Major, A. S., Dove, D. E., Ishiguro, H., Su, Y. R., Brown, A. M., Liu, L., Carter,
K. J., Linton, M. F. and Fazio, S. 2001. Increased cholesterol efflux in
apolipoprotein Al (ApoAl)-producing macrophages as a mechanism for reduced
atherosclerosis in ApoAI((-/-)) mice. - Arterioscler Thromb Vasc Biol 21: 1790-

1795.

116. Marcil, M., Brooks-Wilson, A., Clee, S. M., Roomp, K., Zhang, L. H., Yu, L.,
Collins, J. A., van Dam, M., Molhuizen, H. O., Loubster, O., Ouellette, B. F.,
Sensen, C. W., Fichter, K., Mott, S., Denis, M., Boucher, B., Pimstone, S.,
Genest, J., Jr., Kastelein, J. J. and Hayden, M. R. 1999. Mutations in the ABC1
gene in familial HDL deficiency with defective cholesterol efflux. - Lancet 354:

1341-1346.

209



117.

118.

119.

120.

121.

122.

Martin, D. D., Budamagunta, M. S., Ryan, R. O., Voss, J. C. and Oda, M. N.
2006. Apolipoprotein A-I assumes a looped belt conformation on reconstituted

high density lipoprotein. - J. Biol. Chem.

Martinez, L. O., Agerholm-Larsen, B., Wang, N., Chen, W. and Tall, A. R. 2003.
Phosphorylation of a pest sequence in ABCA1 promotes calpain degradation and

is reversed by ApoA-I. - J. Biol. Chem. 278: 37368-37374.

Matsunaga, T., Hiasa, Y., Yanagi, H., Maeda, T., Hattori, N., Yamakawa, K.,
Yamanouchi, Y., Tanaka, I., Obara, T. and Hamaguchi, H. 1991. Apolipoprotein
A-I deficiency due to a codon 84 nonsense mutation of the apolipoprotein A-I

gene. - Proc. Natl. Acad. Sci. U. S. A 88: 2793-2797.

Matsuura, F., Wang, N., Chen, W., Jiang, X. C. and Tall, A. R. 2006. HDL from
CETP-deficient subjects shows enhanced ability to promote cholesterol efflux
from macrophages in an apoE- and ABCG1-dependent pathway. - J. Clin. Invest.

116: 1435-1442.

Matz, C. E. and Jonas, A. 1982. Micellar complexes of human apolipoprotein A-I
with phosphatidylcholines and cholesterol prepared from cholate-lipid

dispersions. - J. Biol. Chem. 257: 4535-4540.

McLean, J., Fielding, C., Drayna, D., Dieplinger, H., Baer, B., Kohr, W., Henzel,
W. and Lawn, R. 1986a. Cloning and expression of human lecithin-cholesterol

acyltransferase cDNA. - Proc. Natl. Acad. Sci. U. S. A 83: 2335-2339.

210



123.

124.

125.

126.

127.

McLean, J., Wion, K., Drayna, D., Fielding, C. and Lawn, R. 1986b. Human
lecithin-cholesterol acyltransferase gene: complete gene sequence and sites of

expression. - Nucleic Acids Res. 14: 9397-9406.

McManus, D. C., Scott, B. R., Frank, P. G., Franklin, V., Schultz, J. R. and
Marcel, Y. L. 2000. Distinct central amphipathic alpha-helices in apolipoprotein
A-I contribute to the in vivo maturation of high density lipoprotein by either

activating lecithin-cholesterol acyltransferase or binding lipids. - J. Biol. Chem.

275:5043-5051.

McManus, D. C., Scott, B. R., Franklin, V., Sparks, D. L. and Marcel, Y. L. 2001.
Proteolytic degradation and impaired secretion of an apolipoprotein A-I mutant

associated with dominantly inherited hypoalphalipoproteinemia. - J. Biol. Chem.

276:21292-21302.

McNeish, J., Aiello, R. J., Guyot, D., Turi, T., Gabel, C., Aldinger, C., Hoppe, K.
L., Roach, M. L., Royer, L. J., de Wet, J., Broccardo, C., Chimini, G. and
Francone, O. L. 2000. High density lipoprotein deficiency and foam cell
accumulation in mice with targeted disruption of ATP-binding cassette

transporter-1. - Proc. Natl. Acad. Sci. U. S. A 97: 4245-4250.

Miccoli, R., Bertolotto, A., Navalesi, R., Odoguardi, L., Boni, A., Wessling, J.,
Funke, H., Wiebusch, H., Eckardstein, A. and Assmann, G. 1996. Compound
heterozygosity for a structural apolipoprotein A-I variant, apo A-I(L141R)Pisa,
and an apolipoprotein A-I null allele in patients with absence of HDL cholesterol,

corneal opacifications, and coronary heart disease. - Circulation 94: 1622-1628.

211



128.

129.

130.

131.

132.

Miccoli, R., Zhu, Y., Daum, U., Wessling, J., Huang, Y., Navalesi, R., Assmann,
G. and von Eckardstein, A. 1997. A natural apolipoprotein A-I variant, apoA-I
(L141R)Pisa, interferes with the formation of alpha-high density lipoproteins
(HDL) but not with the formation of pre beta 1-HDL and influences efflux of

cholesterol into plasma. - Journal of Lipid Research 38: 1242.

Miettinen, H. E., Gylling, H., Miettinen, T. A., Viikari, J., Paulin, L. and Kontula,
K. 1997a. Apolipoprotein A-IFin. Dominantly inherited
hypoalphalipoproteinemia due to a single base substitution in the apolipoprotein

A-I gene. - Arterioscler. Thromb. Vasc. Biol. 17: 83-90.

Miettinen, H. E., Jauhiainen, M., Gylling, H., Ehnholm, S., Palomaki, A.,
Miettinen, T. A. and Kontula, K. 1997b. Apolipoprotein A-IFIN (Leul59-->Arg)
mutation affects lecithin cholesterol acyltransferase activation and subclass
distribution of HDL but not cholesterol efflux from fibroblasts. - Arterioscler.

Thromb. Vasc. Biol. 17: 3021-3032.

Moore, R. E., Navab, M., Millar, J. S., Zimetti, F., Hama, S., Rothblat, G. H. and
Rader, D. J. 2005. Increased atherosclerosis in mice lacking apolipoprotein A-I
attributable to both impaired reverse cholesterol transport and increased

inflammation. - Circ. Res. 97: 763-771.

Moustakas, A., Souchelnytskyi, S. and Heldin, C. H. 2001. Smad regulation in

TGF-beta signal transduction. - J. Cell Sci. 114: 4359-4369.

212



133.

134.

135.

136.

137.

Munehira, Y., Ohnishi, T., Kawamoto, S., Furuya, A., Shitara, K., Imamura, M.,
Yokota, T., Takeda, S., Amachi, T., Matsuo, M., Kioka, N. and Ueda, K. 2004.
Alphal-syntrophin modulates turnover of ABCAL. - J. Biol. Chem. 279: 15091-

15095.

Nagarajan, R. P., Zhang, J., Li, W. and Chen, Y. 1999. Regulation of Smad7
Promoter by Direct Association with Smad3 and Smad4. - Journal of Biological

Chemistry 274: 33412-33418.

Nakamura, K., Kennedy, M. A., Baldan, A., Bojanic, D. D., Lyons, K. and
Edwards, P. A. 2004. Expression and regulation of multiple murine ATP-binding
cassette transporter G1 mRNAs/isoforms that stimulate cellular cholesterol efflux

to high density lipoprotein. - J. Biol. Chem. 279: 45980-45989.

Navab, M., Anantharamaiah, G. M., Reddy, S. T., Hama, S., Hough, G., Grijalva,
V.R., Wagner, A. C., Frank, J. S., Datta, G., Garber, D. and Fogelman, A. M.
2004. Oral D-4F Causes Formation of Pre-beta High-Density Lipoprotein and
Improves High-Density Lipoprotein-Mediated Cholesterol Efflux and Reverse
Cholesterol Transport From Macrophages in Apolipoprotein E-Null Mice. -

Circulation.

Navab, M., Ananthramaiah, G. M., Reddy, S. T., Van Lenten, B. J., Ansell, B. J.,
Hama, S., Hough, G., Bachini, E., Grijalva, V. R., Wagner, A. C., Shaposhnik, Z.
and Fogelman, A. M. 2005a. The double jeopardy of HDL. - Ann. Med. 37: 173-

178.

213



138.

139.

140.

141.

142.

Navab, M., Berliner, J. A., Subbanagounder, G., Hama, S., Lusis, A. J.,
Castellani, L. W., Reddy, S., Shih, D., Shi, W., Watson, A. D., Van Lenten, B. J.,
Vora, D. and Fogelman, A. M. 2001. HDL and the inflammatory response
induced by LDL-derived oxidized phospholipids. - Arterioscler. Thromb. Vasc.

Biol. 21: 481-488.

Navab, M., Hama, S., Hough, G., Reddy, S., Anantharamaiah, M. and Fogelman,
A. 2003. Oral administration of the apoA-I mimetic peptide D-4F causes the rapid

formation and clearance of small anti-inflammatory HDL-like particles in mice. -

Circulation 108: 232.

Navab, M., Anantharamaiah, G. M., Hama, S., Garber, D. W., Chaddha, M.,
Hough, G., Lallone, R. and Fogelman, A. M. 2002. Oral Administration of an
Apo A-I Mimetic Peptide Synthesized From D-Amino Acids Dramatically
Reduces Atherosclerosis in Mice Independent of Plasma Cholesterol. -

Circulation 105: 290-292.

Navab, M., Anantharamaiah, G. M., Hama, S., Hough, G., Reddy, S. T., Frank, J.
S., Garber, D. W., Handattu, S. and Fogelman, A. M. 2005b. D-4F and Statins
Synergize to Render HDL Antiinflammatory in Mice and Monkeys and Cause
Lesion Regression in Old Apolipoprotein E-Null Mice. - Arterioscler Thromb

Vasc Biol 25: 1426-1432.

Navab, M., Anantharamaiah, G. M., Reddy, S. T., Hama, S., Hough, G., Frank, J.
S., Grijalva, V. R., Ganesh, V. K., Mishra, V. K., Palgunachari, M. N. and

Fogelman, A. M. 2005c. Oral Small Peptides Render HDL Antiinflammatory in

214



143.

144,

145.

146.

Mice and Monkeys and Reduce Atherosclerosis in ApoE Null Mice. - Circ Res

97: 524-532.

Navab, M., Anantharamaiah, G. M., Reddy, S. T., Van Lenten, B. J., Wagner, A.
C., Hama, S., Hough, G., Bachini, E., Garber, D. W., Mishra, V. K., Palgunachari,
M. N. and Fogelman, A. M. 2005d. An Oral ApolJ Peptide Renders HDL
Antiinflammatory in Mice and Monkeys and Dramatically Reduces
Atherosclerosis in Apolipoprotein E-Null Mice. - Arterioscler Thromb Vasc Biol

25:1932-1937.

Neufeld, E. B., Demosky, S. J., Jr., Stonik, J. A., Combs, C., Remaley, A. T.,
Duverger, N., Santamarina-Fojo, S. and Brewer, H. B., Jr. 2002. The ABCA1
transporter functions on the basolateral surface of hepatocytes. - Biochem.

Biophys. Res. Commun. 297: 974-979.

Neufeld, E. B., Stonik, J. A., Demosky, S. J., Jr., Knapper, C. L., Combs, C. A.,
Cooney, A., Comly, M., Dwyer, N., Blanchette-Mackie, J., Remaley, A. T.,
Santamarina-Fojo, S. and Brewer, H. B., Jr. 2004. The ABCA1 transporter
modulates late endocytic trafficking: insights from the correction of the genetic

defect in Tangier disease. - J. Biol. Chem. 279: 15571-15578.

Nichols, W. C., Dwulet, F. E., Liepnieks, J. and Benson, M. D. 1988. Variant
apolipoprotein Al as a major constituent of a human hereditary amyloid. -

Biochem. Biophys. Res. Commun. 156: 762-768.

215



147.

148.

149.

150.

151.

152.

153.

Nissen, S. E., Tardif, J. C., Nicholls, S. J., Revkin, J. H., Shear, C. L., Duggan, W.
T., Ruzyllo, W., Bachinsky, W. B., Lasala, G. P., Tuzcu, E. M. and the, 1., 1 2007.
Effect of Torcetrapib on the Progression of Coronary Atherosclerosis. - N Engl J

Med 356: 1304-1316.

Nolte, R. T. and Atkinson, D. 1992. Conformational analysis of apolipoprotein A-
I and E-3 based on primary sequence and circular dichroism. - Biophys. J. 63:

1221-1239.

Norum, R. A., Lakier, J. B., Goldstein, S., Angel, A., Goldberg, R. B., Block, W.
D., Noftze, D. K., Dolphin, P. J., Edelglass, J., Bogorad, D. D. and Alaupovic, P.
1982. Familial deficiency of apolipoproteins A-I and C-III and precocious

coronary-artery disease. - N Engl J Med 306: 1513-1519.

Oldfield, S., Lowry, C., Ruddick, J. and Lightman, S. 2002. ABCG4: a novel
human white family ABC-transporter expressed in the brain and eye. - Biochim.

Biophys. Acta 1591: 175-179.

Oram, J. F. 2003. HDL apolipoproteins and ABCA1: partners in the removal of

excess cellular cholesterol. - Arterioscler. Thromb. Vasc. Biol. 23: 720-727.

Oram, J. F. and Vaughan, A. M. 2000. ABCA1-mediated transport of cellular
cholesterol and phospholipids to HDL apolipoproteins. - Curr. Opin. Lipidol. 11:

253-260.

Orso, E., Broccardo, C., Kaminski, W. E., Bottcher, A., Liebisch, G., Drobnik,

W., Gotz, A., Chambenoit, O., Diederich, W., Langmann, T., Spruss, T., Luciani,

216



154.

155.

156.

157.

M. F., Rothe, G., Lackner, K. J., Chimini, G. and Schmitz, G. 2000. Transport of
lipids from golgi to plasma membrane is defective in tangier disease patients and

Abcl-deficient mice. - Nat. Genet. 24: 192-196.

Panagotopulos, S. E., Witting, S. R., Horace, E. M., Hui, D. Y., Maiorano, J. N.
and Davidson, W. S. 2002. The role of apolipoprotein A-I helix 10 in
apolipoprotein-mediated cholesterol efflux via the ATP-binding cassette

transporter ABCAL. - J. Biol. Chem. 277: 39477-39484.

Peng, D. Q., Wu, Z., Brubaker, G., Zheng, L., Settle, M., Gross, E., Kinter, M.,
Hazen, S. L. and Smith, J. D. 2005. Tyrosine Modification Is Not Required for
Myeloperoxidase-induced Loss of Apolipoprotein A-I Functional Activities. -

Journal of Biological Chemistry 280: 33775-33784.

Pennathur, S., Bergt, C., Shao, B., Byun, J., Kassim, S. Y., Singh, P., Green, P. S.,
McDonald, T. O., Brunzell, J., Chait, A., Oram, J. F., O'Brien, K., Geary, R. L.
and Heinecke, J. W. 2004. Human Atherosclerotic Intima and Blood of Patients
with Established Coronary Artery Disease Contain High Density Lipoprotein
Damaged by Reactive Nitrogen Species. - Journal of Biological Chemistry 279:

42977-42983.

Pisciotta, L., Miccoli, R., Cantafora, A., Calabresi, L., Tarugi, P., Alessandrini, P.,
Bittolo, B. G., Franceschini, G., Cortese, C., Calandra, S. and Bertolini, S. 2003.
Recurrent mutations of the apolipoprotein A-I gene in three kindreds with severe

HDL deficiency. - Atherosclerosis 167: 335-345.

217



158.

159.

160.

161.

162.

163.

Rader, D. J., Gregg, R. E., Meng, M. S., Schaefer, J. R., Zech, L. A., Benson, M.
D. and Brewer, H. B., Jr. 1992. In vivo metabolism of a mutant apolipoprotein,
apoA-Ilowa, associated with hypoalphalipoproteinemia and hereditary systemic

amyloidosis. - J. Lipid Res. 33: 755-763.

Rader, D. J. and Jaye, M. 2000. Endothelial lipase: a new member of the

triglyceride lipase gene family. - Curr Opin Lipidol. 11: 141-147.

Reardon, C. A., Kan, H. Y., Cabana, V., Blachowicz, L., Lukens, J. R., Wu, Q.,
Liadaki, K., Getz, G. S. and Zannis, V. L. 2001. In vivo studies of HDL assembly
and metabolism using adenovirus-mediated transfer of ApoA-I mutants in ApoA-

I-deficient mice. - Biochemistry 40: 13670-13680.

Remaley, A. T., Stonik, J. A., Demosky, S. J., Neufeld, E. B., Bocharov, A. V.,
Vishnyakova, T. G., Eggerman, T. L., Patterson, A. P., Duverger, N. J.,
Santamarina-Fojo, S. and Brewer, H. B., Jr. 2001. Apolipoprotein specificity for
lipid efflux by the human ABCALI transporter. - Biochem. Biophys. Res.

Commun. 280: 818-823.

Rezaee, F., Casetta, B., Levels, J. H., Speijer, D. and Meijers, J. C. 2006.

Proteomic analysis of high-density lipoprotein. - Proteomics. 6: 721-730.

Rigot, V., Hamon, Y., Chambenoit, O., Alibert, M., Duverger, N. and Chimini, G.
2002. Distinct sites on ABCA1 control distinct steps required for cellular release

of phospholipids. - J. Lipid Res. 43: 2077-2086.

218



164. Rigotti, A., Trigatti, B. L., Penman, M., Rayburn, H., Herz, J. and Krieger, M.
1997. A targeted mutation in the murine gene encoding the high density

lipoprotein (HDL) receptor scavenger receptor class B type I reveals its key role

in HDL metabolism. - Proc. Natl. Acad. Sci. U. S. A 94: 12610-12615.

165. Roghani, A. and Zannis, V. I. 1988. Alterations of the glutamine residues of
human apolipoprotein Al propeptide by in vitro mutagenesis. Characterization of

the normal and mutant protein forms. - Biochemistry 27: 7428-7435.

166. Roma, P., Gregg, R. E., Meng, M. S., Ronan, R., Zech, L. A., Franceschini, G.,
Sirtori, C. R. and Brewer, H. B., Jr. 1993. In vivo metabolism of a mutant form of
apolipoprotein A-I, apo A- IMilano, associated with familial

hypoalphalipoproteinemia. - J. Clin. Invest 91: 1445-1452.

167. Roosbeek, S., Peelman, F., Verhee, A., Labeur, C., Caster, H., Lensink, M. F.,
Cirulli, C., Grooten, J., Cochet, C., Vandekerckhove, J., Amoresano, A., Chimini,
G., Tavernier, J. and Rosseneu, M. 2004. Phosphorylation by protein kinase CK2
modulates the activity of the ATP binding cassette Al transporter. - J. Biol.

Chem. 279: 37779-37788.

168. Roosbeek, S., Vanloo, B., Duverger, N., Caster, H., Breyne, J., De, B., I, Patel,
H., Vandekerckhove, J., Shoulders, C., Rossencu, M. and Peelman, F. 2001.
Three arginine residues in apolipoprotein A-I are critical for activation of

lecithin:cholesterol acyltransferase. - J. Lipid Res. 42: 31-40.

219



169.

170.

171.

172.

173.

174.

Rothblat, G. H., Llera-Moya, M., Atger, V., Kellner-Weibel, G., Williams, D. L.
and Phillips, M. C. 1999. Cell cholesterol efflux: integration of old and new

observations provides new insights. - J. Lipid Res. 40: 781-796.

Rust, S., Rosier, M., Funke, H., Real, J., Amoura, Z., Piette, J. C., Deleuze, J. F.,
Brewer, H. B., Duverger, N., Denefle, P. and Assmann, G. 1999. Tangier disease
is caused by mutations in the gene encoding ATP-binding cassette transporter 1. -

Nat. Genet. 22: 352-355.

Santamarina-Fojo, S., Hoeg, J. M., Assmann, G. and Brewer, H. B., Jr. 2001.
Lecithin cholesterol acyltransferase deficiency and fish eye disease. - In: Scriver,
C.R., Beaudet, A. L., Sly, W. S. and Valle, D. (eds.), The Metabolic & Molecular

Bases of Inherited Disease. McGraw-Hill, pp. 2817-2834.

Savary, S., Denizot, F., Luciani, M., Mattei, M. and Chimini, G. 1996. Molecular
cloning of a mammalian ABC transporter homologous to Drosophila white gene. -

Mamm. Genome 7: 673-676.

Schaefer, E. J., Blum, C. B., Levy, R. L., Jenkins, L. L., Alaupovic, P., Foster, D.
M. and Brewer, H. B. 1978. Metabolism of high-density lipoprotein

apolipoproteins in Tangier disease. - N Engl J] Med 299: 905-910.

Schaefer, E. J., Ordovas, J. M., Law, S. W., Ghiselli, G., Kashyap, M. L.,
Srivastava, L. S., Heaton, W. H., Albers, J. J., Connor, W. E., Lindgren, F. T. and
. 1985. Familial apolipoprotein A-I and C-III deficiency, variant II. - J. Lipid Res.

26: 1089-1101.

220



175.

176.

177.

178.

179.

180.

Schultz, J. R., Tu, H., Luk, A., Repa, J. J., Medina, J. C., Li, L., Schwendner, S.,
Wang, S., Thoolen, M., Mangelsdorf, D. J., Lustig, K. D. and Shan, B. 2000. Role

of LXRs in control of lipogenesis. - Genes Dev. 14: 2831-2838.

Scott, B. R., McManus, D. C., Franklin, V., McKenzie, A. G., Neville, T., Sparks,
D. L. and Marcel, Y. L. 2001. The N-terminal globular domain and the first class
A amphipathic helix of apolipoprotein A-I are important for lecithin:cholesterol

acyltransferase activation and the maturation of high density lipoprotein in vivo. -

J. Biol. Chem. 276: 48716-48724.

Segrest, J. P., Jones, M. K., Klon, A. E., Sheldahl, C. J., Hellinger, M., De Loof,
H. and Harvey, S. C. 1999. A detailed molecular belt model for apolipoprotein A-

I in discoidal high density lipoprotein. - J. Biol. Chem. 274: 31755-31758.

Segrest, J. P., Li, L., Anantharamaiah, G. M., Harvey, S. C., Liadaki, K. N. and
Zannis, V. 2000. Structure and function of apolipoprotein A-I and high-density

lipoprotein. - Curr. Opin. Lipidol. 11: 105-115.

Shah, P. K. and Chyu, K. Y. 2005. Apolipoprotein A-I Mimetic Peptides:
Potential Role in Atherosclerosis Management. - Trends in Cardiovascular

Medicine 15: 291-296.

Shao, B., Oda, M. N., Bergt, C., Fu, X., Green, P. S., Brot, N., Oram, J. F. and
Heinecke, J. W. 2006. Myeloperoxidase Impairs ABCA1-dependent Cholesterol
Efflux through Methionine Oxidation and Site-specific Tyrosine Chlorination of

Apolipoprotein A-I. - Journal of Biological Chemistry 281: 9001-9004.

221



181.

182.

183.

184.

185.

Singaraja, R. R., Fievet, C., Castro, G., James, E. R., Hennuyer, N., Clee, S. M.,
Bissada, N., Choy, J. C., Fruchart, J. C., McManus, B. M., Staels, B. and Hayden,
M. R. 2002. Increased ABCAL activity protects against atherosclerosis. - J. Clin.

Invest 110: 35-42.

Singaraja, R. R., Van Eck, M., Bissada, N., Zimetti, F., Collins, H. L.,
Hildebrand, R. B., Hayden, A., Brunham, L. R., Kang, M. H., Fruchart, J. C., van
Berkel, T. J., Parks, J. S., Staels, B., Rothblat, G. H., Fievet, C. and Hayden, M.
R. 2006a. Both Hepatic and Extrahepatic ABCA1 Have Discrete and Essential
Functions in the Maintenance of Plasma High-Density Lipoprotein Cholesterol

Levels In Vivo. - Circulation 114: 1301-1309.

Singaraja, R. R., Visscher, H., James, E. R., Chroni, A., Coutinho, J. M.,
Brunham, L. R., Kang, M. H., Zannis, V. L., Chimini, G. and Hayden, M. R.
2006b. Specific mutations in ABCA1 have discrete effects on ABCA1 function

and lipid phenotypes both in vivo and in vitro. - Circ. Res. 99: 389-397.

Sorci-Thomas, M. G. and Thomas, M. J. 2002. The effects of altered
apolipoprotein A-I structure on plasma HDL concentration. - Trends Cardiovasc.

Med. 12: 121-128.

Sviridov, D., Hoang, A., Sawyer, W. H. and Fidge, N. H. 2000. Identification of a
sequence of apolipoprotein A-I associated with the activation of

Lecithin:Cholesterol acyltransferase. - J. Biol. Chem. 275: 19707-19712.

222



186.

187.

188.

189.

190.

Talianidis, 1., Tambakaki, A., Toursounova, J. and Zannis, V. 1. 1995. Complex
interactions between SP1 bound to multiple distal regulatory sites and HNF-4
bound to the proximal promoter lead to transcriptional activation of liver-specific

human APOCIII gene. - Biochemistry 34: 10298-10309.

Tall, A. R., Breslow, J. L. and Rubin, E. M. 2001. Genetic disorders affecting
plasma high-density lipoproteins. - In: Scriver, C. R., Beaudet, A. L., Valle, D.
and Sly, W. S. (eds.), The Metabolic & Molecular Bases of Inherited Disease.

McGraw-Hill, pp. 2915-2936.

Tangirala, R. K., Bischoff, E. D., Joseph, S. B., Wagner, B. L., Walczak, R.,
Laffitte, B. A., Daige, C. L., Thomas, D., Heyman, R. A., Mangelsdorf, D. J.,
Wang, X., Lusis, A. J., Tontonoz, P. and Schulman, 1. G. 2002. Identification of
macrophage liver X receptors as inhibitors of atherosclerosis. - Proc. Natl. Acad.

Sci. U. S. A 99: 11896-11901.

Timmins, J. M., Lee, J. Y., Boudyguina, E., Kluckman, K. D., Brunham, L. R.,
Mulya, A., Gebre, A. K., Coutinho, J. M., Colvin, P. L., Smith, T. L., Hayden, M.
R., Maeda, N. and Parks, J. S. 2005. Targeted inactivation of hepatic Abcal
causes profound hypoalphalipoproteinemia and kidney hypercatabolism of apoA-

1. - J. Clin. Invest 115: 1333-1342.

Tontonoz, P. and Mangelsdorf, D. J. 2003. Liver X Receptor Signaling Pathways

in Cardiovascular Disease. - Mol Endocrinol 17: 985-993.

223



191.

192.

193.

194.

195.

Trigatti, B., Covey, S. and Rizvi, A. 2004. Scavenger receptor class B type I in
high-density lipoprotein metabolism, atherosclerosis and heart disease: lessons

from gene-targeted mice. - Biochem Soc Trans 32: 116-120.

Tzameli, I. and Zannis, V. 1. 1996. Binding specificity and modulation of the
ApoA-I promoter activity by homo- and heterodimers of nuclear receptors. - J.

Biol. Chem. 271: 8402-8415.

Vaisar, T., Pennathur, S., Green, P. S., Gharib, S. A., Hoofnagle, A. N., Cheung,
M. C., Byun, J., Vuletic, S., Kassim, S., Singh, P., Chea, H., Knopp, R. H.,
Brunzell, J., Geary, R., Chait, A., Zhao, X. Q., Elkon, K., Marcovina, S., Ridker,
P., Oram, J. F. and Heinecke, J. W. 2007. Shotgun proteomics implicates protease
inhibition and complement activation in the antiinflammatory properties of HDL.

- J. Clin. Invest. 117: 746-756.

Vaisman, B. L., Lambert, G., Amar, M., Joyce, C., Ito, T., Shamburek, R. D.,
Cain, W. J., Fruchart-Najib, J., Neufeld, E. D., Remaley, A. T., Brewer, H. B., Jr.
and Santamarina-Fojo, S. 2001. ABCAT1 overexpression leads to
hyperalphalipoproteinemia and increased biliary cholesterol excretion in

transgenic mice. - J. Clin. Invest 108: 303-309.

Van Eck, M., Bos, 1. S., Kaminski, W. E., Orso, E., Rothe, G., Twisk, J., Bottcher,
A., Van Amersfoort, E. S., Christiansen-Weber, T. A., Fung-Leung, W. P., van
Berkel, T. J. and Schmitz, G. 2002. Leukocyte ABCA1 controls susceptibility to
atherosclerosis and macrophage recruitment into tissues. - Proc. Natl. Acad. Sci.

U. S. A 99: 6298-6303.

224



196. Van Eck, M., Bos, L. S., Hildebrand, R. B., Van Rij, B. T. and Van Berkel, T. J. C.
2004. Dual Role for Scavenger Receptor Class B, Type I on Bone Marrow-
Derived Cells in Atherosclerotic Lesion Development. - Am J Pathol 165: 785-

794.

197. Van Lenten, B. J., Hama, S. Y., de Beer, F. C., Stafforini, D. M., McIntyre, T. M.,
Prescott, S. M., La Du, B. N., Fogelman, A. M. and Navab, M. 1995. Anti-
inflammatory HDL becomes pro-inflammatory during the acute phase response.
Loss of protective effect of HDL against LDL oxidation in aortic wall cell

cocultures. - J. Clin. Invest 96: 2758-2767.

198. Vaughan, A. M. and Oram, J. F. 2003. ABCA1 redistributes membrane
cholesterol independent of apolipoprotein interactions. - J. Lipid Res. 44: 1373-

1380.

199. Vaughan, A. M. and Oram, J. F. 2005. ABCG]1 redistributes cell cholesterol to
domains removable by HDL but not by lipid-depleted apolipoproteins. - J. Biol.

Chem. 280: 30150-30157.

200. Vedhachalam, C., Ghering, A. B., Davidson, W. S., Lund-Katz, S., Rothblat, G.
H. and Phillips, M. C. 2007. ABCA1-Induced Cell Surface Binding Sites for

ApoA-I. - Arterioscler Thromb Vasc Biol ATVBAHA.

201. Venkateswaran, A., Repa, J. J., Lobaccaro, J. M., Bronson, A., Mangelsdorf, D. J.

and Edwards, P. A. 2000. Human white/murine ABC8 mRNA levels are highly

225



202.

203.

204.

205.

206.

induced in lipid-loaded macrophages. A transcriptional role for specific

oxysterols. - J. Biol. Chem. 275: 14700-14707.

von Eckardstein, A., Langer, C., Engel, T., Schaukal, I., Cignarella, A., Reinhardt,
J., Lorkowski, S., Li, Z., Zhou, X., Cullen, P. and Assmann, G. 2001. ATP
binding cassette transporter ABCA1 modulates the secretion of apolipoprotein E

from human monocyte-derived macrophages. - FASEB J. 15: 1555-1561.

Wang, M. D., Franklin, V. and Marcel, Y. L. 2007. In Vivo Reverse Cholesterol
Transport From Macrophages Lacking ABCA1 Expression Is Impaired. -

Arterioscler Thromb Vasc Biol.

Wang, N., Chen, W., Linsel-Nitschke, P., Martinez, L. O., Agerholm-Larsen, B.,
Silver, D. L. and Tall, A. R. 2003. A PEST sequence in ABCA1 regulates
degradation by calpain protease and stabilization of ABCA1 by apoA-I. - J. Clin.

Invest 111: 99-107.

Wang, N., Lan, D., Chen, W., Matsuura, F. and Tall, A. R. 2004. ATP-binding
cassette transporters G1 and G4 mediate cellular cholesterol efflux to high-density

lipoproteins. - Proc. Natl. Acad. Sci. U. S. A 101: 9774-9779.

Wang, N., Ranalletta, M., Matsuura, F., Peng, F. and Tall, A. R. 2006. LXR-
induced redistribution of ABCG1 to plasma membrane in macrophages enhances
cholesterol mass efflux to HDL. - Arterioscler. Thromb. Vasc. Biol. 26: 1310-

1316.

226



207.

208.

209.

210.

211.

212.

Wang, N, Silver, D. L., Costet, P. and Tall, A. R. 2000. Specific binding of
ApoA-I, enhanced cholesterol efflux, and altered plasma membrane morphology

in cells expressing ABC1. - J. Biol. Chem. 275: 33053-33058.

Wang, Y. and Oram, J. F. 2002. Unsaturated fatty acids inhibit cholesterol efflux
from macrophages by increasing degradation of ATP-binding cassette transporter

Al. - J. Biol. Chem. 277: 5692-5697.

Wellington, C. L., Brunham, L. R., Zhou, S., Singaraja, R. R., Visscher, H.,
Gelfer, A., Ross, C., James, E., Liu, G., Huber, M. T., Yang, Y. Z., Parks, R. J.,
Groen, A., Fruchart-Najib, J. and Hayden, M. R. 2003. Alterations of plasma
lipids in mice via adenoviral-mediated hepatic overexpression of human ABCAL.

- J. Lipid Res. 44: 1470-1480.

Williamson, R., Lee, D., Hagaman, J. and Maeda, N. 1992. Marked reduction of
high density lipoprotein cholesterol in mice genetically modified to lack

apolipoprotein A-I. - Proc. Natl. Acad. Sci. U. S. A 89: 7134-7138.

Yamauchi, Y., Hayashi, M., Abe-Dohmae, S. and Yokoyama, S. 2003.
Apolipoprotein A-I activates protein kinase C alpha signaling to phosphorylate
and stabilize ATP binding cassette transporter A1 for the high density lipoprotein

assembly. - J. Biol. Chem. 278: 47890-47897.

Yancey, P. G, Bortnick, A. E., Kellner-Weibel, G., de la Llera-Moya, M.,
Phillips, M. C. and Rothblat, G. H. 2003. Importance of Different Pathways of

Cellular Cholesterol Efflux. - Arterioscler Thromb Vasc Biol 23: 712-719.

227



213.

214.

215.

216.

217.

218.

Yesilaltay, A., Morales, M. G., Amigo, L., Zanlungo, S., Rigotti, A., Karackattu,
S. L., Donahee, M. H., Kozarsky, K. F. and Krieger, M. 2006. Effects of hepatic
expression of the high-density lipoprotein receptor SR-BI on lipoprotein

metabolism and female fertility. - Endocrinology 147: 1577-1588.

Zannis, V. ., Chroni, A. and Krieger, M. 2006. Role of apoA-I, ABCA1, LCAT,

and SR-BI in the biogenesis of HDL. - J. Mol. Med. 84: 276-294.

Zannis, V. 1., Chroni, A., Kypreos, K. E., Kan, H. Y., Cesar, T. B., Zanni, E. E.
and Kardassis, D. 2004a. Probing the pathways of chylomicron and HDL

metabolism using adenovirus-mediated gene transfer. - Curr Opin Lipidol. 15:

151-166.

Zannis, V. 1., Kan, H. Y., Kritis, A., Zanni, E. E. and Kardassis, D. 2001.
Transcriptional regulatory mechanisms of the human apolipoprotein genes in vitro

and in vivo. - Curr. Opin. Lipidol. 12: 181-207.

Zannis, V. I, Karathanasis, S. K., Keutmann, H. T., Goldberger, G. and Breslow,
J. L. 1983. Intracellular and extracellular processing of human apolipoprotein A-I:

secreted apolipoprotein A-I isoprotein 2 is a propeptide. - Proc. Natl. Acad. Sci.

U. S. A 80: 2574-2578.

Zannis, V. 1., Kardassis, D. and Zanni, E. E. 1993. Genetic mutations affecting
human lipoproteins, their receptors, and their enzymes. - Adv. Hum. Genet. 21:

145-319.

228



219.

220.

221.

222.

223.

Zannis, V. 1., Kypreos, K. E., Chroni, A., Kardassis, D. and Zanni, E. E. 2004b.
Lipoproteins and atherogenesis. - In: Loscalzo, J. (ed.), Molecular Mechanisms of

Atherosclerosis. Taylor & Francis, pp. 111-174.

Zannis, V. 1., Lees, A. M., Lees, R. S. and Breslow, J. L. 1982. Abnormal
apoprotein A-I isoprotein composition in patients with Tangier disease. - J. Biol.

Chem. 257: 4978-4986.

Zhang, Y., Zanotti, L., Reilly, M. P., Glick, J. M., Rothblat, G. H. and Rader, D. J.
2003. Overexpression of apolipoprotein A-I promotes reverse transport of

cholesterol from macrophages to feces in vivo. - Circulation 108: 661-663.

Zheng, L., Settle, M., Brubaker, G., Schmitt, D., Hazen, S. L., Smith, J. D. and
Kinter, M. 2005. Localization of nitration and chlorination sites on apolipoprotein
A-I catalyzed by myeloperoxidase in human atheroma and associated oxidative

impairment in ABCA1-dependent cholesterol efflux from macrophages. - J. Biol.

Chem. 280: 38-47.

Zheng, L., Nukuna, B., Brennan, M. L., Sun, M., Goormastic, M., Settle, M.,
Schmitt, D., Fu, X., Thomson, L., Fox, P. L., Ischiropoulos, H., Smith, J. D.,
Kinter, M. and Hazen, S. L. 2004. Apolipoprotein A-I is a selective target for
myeloperoxidase-catalyzed oxidation and functional impairment in subjects with

cardiovascular disease. - J. Clin. Invest. 114: 529-541.

229



AHMOXIEYXEIX

230



Submitted to Biochemistry

LCAT can rescue the abnormal phenotype produced by the natural apoA-I
mutations (Leul41Arg)Pisa and (Leul59Arg)FIN

Journal:

Biochemistry

Manuscript ID:

bi-2007-003203.R1

Manuscript Type:

Article

Date Submitted by the
Author:

22-May-2007

Complete List of Authors:

Koukos, Georgios; Boston University School of Medicine, Medicine,
Molecular Genetics

Chroni, Angeliki; EKEFE "Demokritos", Institute of Biology

Duka, Adelina; Boston University School of Medicine, Medicine,
Molecular Genetics

Kardassis, Dimitris; University of Crete Medical School, Department
of Biochemistry, Division of Basic Sciences

Zannis, Vassilis; Boston University School of Medicine, Medicine,
Molecular Genetics

& scholarone"

Manuscript Central

ACS Paragon Plus Environment




Page 1 of 34

Submitted to Biochemistry

Page 1 of 28

LCAT can rescue the abnormal phenotype produced by the natural apoA-I mutations

(Leul41Arg)pisa and (LeulS9Arg)rn

"This work was supported by the National Institutes of Health Grant (HL48739) and the 6™

Framework Programme of the European Union (No. LSHM-CT-2006-037631).

Georgios Koukos* I , Angeliki ChroniJ-, Adelina Dukai', Dimitris Kardassis”, and Vassilis 1.

Zannis*

*Molecular Genetics, Departments of Medicine and Biochemistry, Whitaker Cardiovascular
Institute, Boston University School of Medicine, Boston, MA 02118; §Department of Basic
Sciences, University of Crete Medical School, Heraklion, GR-71110, Greece; I Department
of Biology, University of Crete, Greece; Linstitute of Biology, National Center for Scientific
Research “Demokritos”, 15310 Agia Paraskevi, Athens, Greece; Institute of Molecular

Biology and Biotechnology, FORTH, Heraklion, Crete, Greece
Running Title: Molecular etiology of apoA-Ipis, and apoA-Ii,
“Vassilis Zannis, Molecular Genetics, Departments of Medicine and Biochemistry, Whitaker

Cardiovascular Institute, Boston University School of Medicine, Boston, MA 02118-2394

USA; Tel: 617-638-5085; Fax: 617-638-5141; Email: vzannis @bu.edu

C:\ScholarOne\conversions\89408/2295227§$AS 89408 _File000000 269495.doc
ACS Paragon Plus Environment


mailto:vzannis@bu.edu

Submitted to Biochemistry

Page 2 of 28

Abbreviations: ABCA1, ATP binding cassette transporter Al; apoA-I, apolipoprotein A-I;
apoA—I'/' mice, apoA-I-deficient mice; BSA, bovine serum albumin; CE, cholesteryl ester;
CETP, cholesteryl ester transfer protein; cpt-cAMP, 8-(4-chlorophenylthio) adenosine 3":5'-
cyclic monophosphate; EM, electron microscopy; FBS, fetal bovine serum; GFP, green
fluorescent protein; HDL, high density lipoprotein; LCAT, lecithin:cholesterol
acyltransferase; SDS-PAGE, sodium dodecyl sulfate polyacrylamide gel electrophoresis;
PBS, phosphate-buffered saline; pfu, plaque forming units; PLTP, phospholipid transfer

protein; SR-BI, scavenger receptor class B type I; TC, total cholesterol; WT, wild-type.

C:\ScholarOne\conversions\89408/2295227§$AS 89408 _File000000 269495 .doc
ACS Paragon Plus Environment

Page 2 of 34



Page 3 of 34

Submitted to Biochemistry

Page 3 of 28

Abstract

To explain the etiology and find a mode of therapy of genetically determined low levels
of high density lipoprotein (HDL) levels, we have generated recombinant adenoviruses
expressing apolipoprotein A-I (apoA-I)(Leul41Arg)pis, and apoA-I(Leul59Arg)rn and
studied their properties in vitro and in vivo. Both mutants were secreted efficiently from cells
but had diminished capacity to activate lecithin:cholesterol acyltransferase (LCAT) in vitro.
Adenovirus-mediated gene transfer of either of the two mutants in apoA-I-deficient (apoA—I'/'
) mice resulted in greatly decreased total plasma cholesterol, apoA-I and HDL cholesterol
levels. The treatment also decreased the cholesteryl ester to total cholesterol ratio (CE/TC),
caused accumulation of pref1-HDL and small size a4-HDL particles and generated only few
spherical HDL particles, as compared to mice expressing wild-type (WT) apoA-L
Simultaneous treatment of the mice with adenoviruses expressing either of the two mutants
and human LCAT normalized the plasma apoA-1I, HDL cholesterol levels and the CE/TC
ratio, restored normal pref- and a-HDL subpopulations and generated spherical HDL. The
study establishes that apoA-I(Leul41Arg)pis, and apoA-I(Leul59Arg)rn inhibit an early step
in the biogenesis of HDL due to inefficient esterification of the cholesterol of the pref1-HDL

particles by the endogenous LCAT. Both defects can be corrected by treatment with LCAT.
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ApoA-I is the main protein component and is required for the biogenesis and the
functions of HDL (2-4). HDL is synthesized through a complex pathway that involves
various membrane-bound proteins, plasma enzymes and lipid transfer proteins (5). HDL
assembles by an initial ABCA1-mediated transfer of cellular phospholipids and cholesterol to
extracellular lipid-poor apoA-I acceptor. The initial lipidation of apoA-I is followed by the
remodeling in the plasma compartment of the HDL particles by the esterification of cholesterol
by the enzyme LCAT, the exchange between HDL and other lipoproteins of apolipoproteins and
lipids, as well as the putative transfer of additional cellular cholesterol to the growing particles
by the scavenger receptor class B type I (SR-BI) (6) and the cell surface transporter ABCG1 (7).
Hydrolysis of lipids of HDL is mediated by various lipases (lipoprotein lipase, hepatic lipase,
endothelial lipase) (5), and exchange of lipids by the phospholipid transfer protein (PLTP) (8)
and by the cholesteryl ester transfer protein (CETP) (9).

Several naturally occurring apoA-I mutations that produce pathological phenotypes have
been described (5;10-14). In recent studies, we have shown that mutations in apoA-I may affect
different steps in the biogenesis of HDL or cause dyslipidemia (/5-19). It has been estimated
that structural mutations of apoA-I occur in 0.3% of the Japanese population and may affect
the plasma HDL levels (20). From a total of 46 natural mutations of apoA-I, 25 are associated
with low HDL levels and 17 of these mutants reduce the capacity of apoA-I to activate LCAT
(5;12). These mutations are clustered predominantly in or at the vicinity of helix 4 of apoA-I
(21) and some of them predispose to atherosclerosis (10;11;13;14,;22).

In the current study we investigated the effect of two naturally occurring apoA-I
mutations, apoA-I(Leul41Arg)pis, and apoA-I(Leul59Arg)rn, on the biogenesis of HDL.
These mutations have been associated with very low HDL cholesterol and apoA-I levels as
well as hypo-a lipoproteinemia in human subjects (/3;22-27). Using adenovirus-mediated

gene transfer of these mutants in apoA-I"" mice, we found that both mutations fail to form
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discoidal or spherical HDL particles and are associated with very low plasma HDL levels.
These defects could be corrected by co-infection of mice with adenoviruses expressing the
mutant proteins along with human LCAT, indicating the endogenous LCAT was insufficient
to esterify the cholesterol of pref-HDL and thus to promote the sequential conversion of the

prep HDL particles to discoidal and spherical HDL particles.

Experimental Procedures

Materials: Materials not mentioned in the Experimental Procedures have been obtained
from sources described previously (/5;,19).

Generation of adenoviruses expressing the wild-type (WT) and the mutant apoA-1
Jorms. Initially, the pUC19-apoAlg plasmid (28) was digested with BglII and treated with the
Klenow fragment of the DNA polymerase I to fill the recessed 3’ end and ligated in order to
eliminate the BgllI site. The derivative plasmid, designated pUC19-apoAlg(ABglIl), was
used as a template to amplify by PCR the human apoA-I genomic sequence. For the
amplification a set of 5" and 3’ flanking primers designated “apoAlg F” and “apoAlg R” was
used (Table 1). The first primer was designed to carry the Xbal (5'-TCTAGA-3") and BglII
(5'-AGATCT-3') recognition sites and the second primer carried the EcoRV (5'-GATATC-
3") recognition site incorporating them to the 5" and 3’ of the apoA-I genomic sequence,
respectively. The product of the PCR was cloned into the pPCDNA3.1 vector, resulting in the
generation of the vector pCDNA3.1-apoAIg(ABglIl). The apoA-I mutants described in this
study were generated using the mutagenesis kit QuikChange® XL (Stratagene). The
mutagenic primers used are shown in Table 1. In all mutagenesis reactions the pCDNA3.1-
apoA-Ig(ABglII) vector containing the genomic sequence of the human apoA-I was used as a
template. Following 18 cycles of PCR amplification of the template DNA, the PCR product

was treated with Dpnl to digest the parental plasmids containing methylated DNA in one or

C:\ScholarOne\conversions\89408/2295227§$AS 89408 _File000000 269495.doc
ACS Paragon Plus Environment



Submitted to Biochemistry Page 6 of 34

Page 6 of 28

both strands. The reaction product containing newly synthesized DNA carrying the mutations
of interest was used to transform competent cells XL.10-Gold® (Stratagene). Ampicillin-
resistant clones were selected and plasmid DNA was isolated from these clones and subjected
to sequencing to verify the presence of the desired point mutation. The plasmid containing
the mutation of interest was digested with Bglll and EcoRV and the 2.2 kb insert was
subcloned into the BglIl and EcoRYV sites of the pAdTrackCMYV vector to generate
recombinant adenoviruses according to the Ad-Easy-1 system (Stratagene). The adenovirus
construct was generated in bacteria BJ-5183-pAD1 (Stratagene). Correct clones were
propagated in DH5a bacteria cells. The recombinant adenoviral vectors were linearized after
incubation with Pacl and used to transfect 911 cells. Following large-scale infection of
human embryonic kidney 293 cell cultures, the recombinant adenoviruses were purified by
two consecutive CsCl ultracentrifugation steps, dialyzed and titrated.

Cell secretion of WT and mutant apoA-I forms. To assess the secretion of WT and
mutant apoA-I forms, HTB13 cells (SW 1783 human astrocytoma) grown to 80% confluence
in Leibovitz's L-15 medium containing 2% heat-inactivated horse serum in 100 mm diameter
dishes were infected with adenoviruses expressing WT and mutant apoA-I forms at a
multiplicity of infection (moi) of 20. Twenty-four hours post-infection, the cells were washed
twice with phosphate-buffered saline (PBS) and incubated in serum-free medium for 2 h.
Following an additional wash with PBS, fresh serum-free medium was added, and after 24 h
of incubation medium was collected and analyzed by SDS-PAGE for apoA-I expression.

Production and purification of WT and mutant apoA-I forms using the adenovirus
system. ApoA-I was purified from the culture medium of HTB13 cells grown in rollerbottles.
The cells were infected with the adenoviruses expressing apoA-I(Leul41Arg)pis, or apoA-
I(Leul59Arg)rn. The medium was harvested every 24 h after infection and the protein was

purified as described (29).
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LCAT activation assay. LCAT was purified as described (/9) from the culture medium of
human HTB13 cells infected with an adenovirus expressing the human LCAT cDNA (30).
The reconstituted HDL (rHDL) particles used as the substrate contained cholesterol and
[14C]—cholester01 ([4—14C] cholesterol, 0.04 mCi/ml, specific activity of 45 mCi/mmol; Perkin-
Elmer Life Sciences, Inc.), f-oleoyl-y-palmitoyl-L-a-phosphatidylcholine (POPC), and apoA-
I and were prepared by the sodium cholate dialysis method as described previously (37).
rHDL particles without 14C-choletserol containing mutant forms of apoA-I were prepared
with the same procedure in order to measure their size by EM. The size of these particles was
determined from the negatives of the EM image as described (32). The LCAT activity of the
plasma of mice, four days after infection with adenoviruses expressing the mutant apoA-
I(Leul41Arg)pis, alone or in combination with the human LCAT, was determined as
described above, using instead of purified LCAT, plasma samples and as a substrate rHDL
particles containing WT apoA-I. for mice expressing apoA-I(Leul41Arg)pisa 4 pl of plasma
were used, while for mice expressing the combination of the mutant apoA-I and human
LCAT, 0.4 ul of plasma were used. The enzymatic reactions were carried out as described
and the apparent Vmax and Km were derived as described previously (/7).

ABCAI-dependent cholesterol efflux assay. ABCA1-dependent efflux of [Cl-
cholesterol was measured using J774 macrophages in which expression of ABCA1 was
induced by a cAMP analogue using WT and mutant apoA-I forms as cholesterol acceptors.
The J774 mouse macrophages were grown in DMEM containing 4.5g/L glucose, 10% (v/v)
FBS and antibiotics, labeled with 8 pCi/ml 4[14C]cholesterol for 24 h, and then treated with
0.3 mM cpt-cAMP for 24 h. Cholesterol efflux was determined as described previously (75).

Animal studies, plasma lipids and apoA-I. ApoA-I" (ApoA-I""""%) C57BL/6J mice (3)
were purchased from Jackson Laboratories (Bar Harbor, ME). The mice were maintained on

a 12 h light/dark cycle and standard rodent chow. All procedures performed on the mice were
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in accordance with National Institutes of Health and institutional guidelines. ApoA—I'/' mice
6-8 weeks of age were injected via tail vein with 1-2x10° pfu of recombinant adenovirus per
animal and the animals were sacrificed 4 days post-injection following a 4 h fast. The
concentration of total cholesterol, free cholesterol, phospholipids and triglycerides of plasma
drawn 4 days post-infection was determined using the cholesterol E, free cholesterol C and
phospholipids B reagents (Wako Chemicals USA, Inc.) and INFINITY triglycerides reagent
(ThermoDMA), respectively, according to the manufacturer’s instructions. The concentration
of cholesteryl esters was determined by subtracting the concentration of free cholesterol from
the concentration of total cholesterol. Plasma apoA-I levels were determined using the
AutoKit-Al (Wako Chemicals USA, Inc.).For FPLC analysis of plasma, 17 pl plasma
obtained from mice infected with adenovirus-expressing WT or mutant apoA-I forms were
loaded onto a Sepharose 6 PC column in a SMART microFPLC system (Amersham
Biosciences) and eluted with PBS. A total of 25 fractions of 50 pl volume each were
collected for further analysis. The concentration of lipids in the FPLC fractions was
determined as described above.

Fractionation of plasma by density gradient ultracentrifugation and electron
microscopy (EM) analysis of the apoA-I containing fractions. For this analysis, 300 ul of
plasma obtained from adenovirus-infected mice was fractionated by density gradient
ultracentrifugation as described (/7). Aliquots of 100 pL from each fraction were subjected to
SDS-PAGE and the protein bands were visualized by staining with Coomassie Brilliant Blue.
For EM analysis, the fractions that float in the HDL region were treated and photographed as
described (17).

Non-denaturating two-dimensional (2D) gel electrophoresis. The distribution of HDL
subfractions in plasma was analyzed by 2D electrophoresis as described (/7). The proteins

were transferred to a nitrocellulose membrane and apoA-I was detected by using the goat
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polyclonal anti-human apoA-I antibody AB740 (Chemicon International).

RNA isolation and hybridization analysis. Total RNA was isolated from liver tissue of
mice 4 days post-infection, using Tirzol® (Invitrogen) according to the manufacturer’s
instructions. The RNA was analyzed by Northern blotting and the apoA-I and GAPDH

mRNA bands were detected and quantitated as described (/9).

Results

Protein expression and ability of mutant apoA-I forms to activate LCAT and promote
ABCAI mediated cholesterol efflux in vitro. We have generated recombinant adenoviruses
expressing the WT apoA-I and the apoA-I(Leul41Arg)pis, and apoA-I(Leul 5S9Arg)rn
mutants that were found in human patients (/3;22;24-27). To assess the expression and
secretion of the two mutants compared to WT apoA-I, we infected HTB13 cells grown in 5
ml medium in 100 mm diameter dishes with recombinant adenoviruses harboring the WT or
the mutant apoA-I genes using an moi of 20. Analysis of the cultured media 24 h post-
infection showed that the WT apoA-I, apoA-I(Leul41Arg)pis, and apoA-I(LeulS9Arg)rin
were secreted at a rate of 173, 139 and 159 pg/ml/24 hrs, respectively, indicating that the
secretion of the WT and the two mutants was comparable (Fig. 1A). For the LCAT
activation, WT and the two mutant forms of apoA-I produced by the adenovirus expression
system were purified and used for generation of rHDL particles as described (18;19). The
size of the rtHDL particles was determined from the negatives of the EM images. The
particles have a diameter of 13.7 + 3.9nm and thickness of 5.4nm. The molar ratio of
POPC:cholesterol:apoA-I of the discoidal particles is 60:8:1, respectively. LCAT activity was
assayed as the rate of production of labeled cholesteryl esters from the 1C-labeled rHDL
particles. The esterification of the cholesterol of the rHDL particles containing the apoA-

I(Leul41Arg)pis, and apoA-I(Leul 59Arg)rn mutants was very low and could be overcome
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by excess LCAT. It was found that a 20-fold increase in enzyme concentration resulted in an
initial velocity of esterification comparable to that obtained with normal apoA-I using 1-fold
enzyme concentration. Using this enzyme concentration, the Km,p, and Vmax,, values of the
mutants were calculated and compared to those of the WT apoA-I and are shown in Fig. 1B.
Compared to WT, mutant apoA-I(Leul41Arg)pis, had greatly reduced Vmax,p, values and
normal Kmy,,, values, whereas mutant apoA-I(Leul59Arg)ry had greatly reduced Vmax,p,
and 3.5-fold increase in Km,p, (Fig. 1B). These findings are compatible with previously
published data (/3;23;33). The ability of apoA-I(Leul41Arg)pis, and apoA-I(Leul 59Arg)rn
to promote ABCA 1-mediated cholesterol efflux was determined using J774 mouse
macrophages that were stimulated by the cAMP analogue, cpt-cAMP. The net cpt-cAMP-
dependent cholesterol efflux from J774 macrophages using the mutant proteins as cholesterol
acceptors was obtained by subtracting the efflux values of the untreated cells from the efflux
values of the cpt-cAMP-treated cells after 4 h incubation. The efflux values obtained for WT
apoA-I were set to 100%. This analysis showed that the cpt-cAMP-dependent (ABCA-
mediated) cholesterol efflux in the presence of apoA-I(Leul41Arg)pis, acceptor was 86% and
in the presence of apoA-I(Leul59Arg)r acceptor was 113% of the WT control (Fig. 1C).
Previous studies indicated that the capacity of apoA-I(Leul59Arg)r to promote cholesterol
efflux from J774 macrophages was similar to that of WT apoA-I (33).

Plasma lipid, apoA-I and hepatic apoA-I mRNA levels following adenovirus infection:
Mice were injected with doses ranging from 1-2 x 10° pfu in order to achieve hepatic mRNA
levels that were comparable to the WT apoA-I mRNA expression levels. The different doses
of the mutant forms were used to look for potential changes in the observed phenotypes as a
result of increase or decreased apoA-I gene expression. Potential liver damage following
adenovirus infection was assessed by measuring serum transaminases using Reflotron Plus

system (Roche). These analyses showed normal serum transaminase levels when mice were
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infected with 2x10° pfu recombinant adenoviruses. Analysis of plasma lipids and apoA-I
levels 4 days post-infection showed that compared to WT apoA-I, mice expressing the two
mutants had greatly reduced plasma cholesterol levels and reduced plasma CE/TC ratio.
Plasma triglycerides and phospholipid levels of mice expressing the two mutants were also
reduced compared to mice expressing the WT apoA-I (Table 2). Treatment of apoA—I'/ " mice
with a control adenovirus expressing the green fluorescent protein (GFP) did not change their
plasma lipid levels compared to untreated apoA—I'/' mice. FPLC analysis of plasma showed
that the HDL cholesterol peak of the mice expressing the two mutants was very small
compared to WT apoA-I (Fig. 2) while the apoA-I mRNA levels of the two mutants were
comparable or even higher to those of WT apoA-I indicating defective synthesis of HDL
(Table 2).

Analysis of the distribution of apoA-I following density gradient ultracentrifugation of
plasma showed that in mice infected with adenoviruses expressing the WT apoA-I, apoA-I
protein was predominantly distributed in the HDL2 and HDL3 region (Fig. 3A). Consistent
with the FPLC data shown in Fig. 2, in mice infected with 1x10° pfu of the adenoviruses
expressing the mutant apoA-I(Leul41Arg)pis,, traces of apoA-I protein were detected in the
HDL3 region and the d>1.21 g/ml fraction (Fig. 3B). Similar distribution of apoA-I was
obtained when mice were infected with 2x10° pfu of adenoviruses expressing the apoA-
I(Leul41Arg)pis, mutant (data not shown). In mice infected with the adenoviruses expressing
the apoA-I(Leul59Arg)rpn mutant, small amounts of apoA-I were distributed in HDL2 and
HDL3 as well as the LDL region and the d>1.21 g/ml fraction (Fig. 3C). To observe
detectable apoA-I and lipid levels, it was necessary to use a higher dose (2x10° pfu) of the
adenovirus expressing this mutant. EM analysis of the HDL fractions 6-8 obtained by density
gradient ultracentrifugation (Fig. 3A-C) showed that WT apoA-I promoted the formation of

spherical particles (Fig. 3D), whereas apoA-I(Leul41Arg)pis, and apoA-I(Leul59Arg)pn
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mutants contained very small number of particles (Fig. 3E, F). The number of particles
generated by the two mutants was similar to that obtained in apoA-I"" mice or in mice
infected with the control adenovirus expressing GFP (Fig. 3G). 2D gel electrophoresis of
plasma showed that the WT apoA-I formed a-HDL particles and small amounts of pref3;-
HDL particles. The oHDL to pref ratio in plasma of apoA-I" mice expressing WT apoA-I or
the mutants apoA-I(Leul41Arg)pis, or apoA-I(Leul59Arg)r, were estimated by scanning
densitometry. The ratio was approximately 13 in the case of WT apoA-I (Fig. 3H). In the
case of the two mutants the a4-HDL/prep ratio of apoA-I (Leul41Arg)pis, and
(Leul59Arg)ri, was approximately 3.7 and 2.1, respectively (Fig. 31,J). In both cases of the
mutant apoA-I forms, al, a2 and a3 HDL subpopulations were not formed. Similar profile of
HDL subfractions was obtained when mice were infected with 2x10° pfu of adenoviruses
expressing the apoA-I(Leul41Arg)pis, mutant (data not shown).

In vivo effect of the LCAT on plasma lipids, FPLC profiles, the distribution of HDL in
different densities, the size and shape of HDL. To assess how apoA-I mutations affect the
biogenesis of HDL, apoA-I"” mice were co-infected with a mixture of adenoviruses
expressing apoA-I(Leul41Arg)pis, and apoA-I(Leul59Arg)gn mutants along with human
LCAT. The relative levels of expression of the two mutants as determined by apoA-I mRNA
following co-infection, were comparable to or lower than the mRNA levels of mice infected
with WT or mutant apoA-I forms alone (Table 2). The co-infection of LCAT, with either of
the two mutants, had a dramatic effect on plasma lipids and lipoprotein levels. The LCAT
activity of the plasma of mice, four days after infection with adenoviruses expressing either
the mutant apoA-I(Leul41Arg)pisa alone or in combination with the human LCAT, was
determined using as a substrate rHDL particles containing WT apoA-I. The LCAT catalytic

efficiency of the plasma expressed as the ratio of Vmaxp,/Km,p, was 2.1 nmole(CE)/h/uM
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apoA-I for mice expressing the mutant apoA-I form alone and 89 nmole(CE)/h/uM apoA-I
for mice expressing the mutant apoA-I form in combination with human LCAT.

The mass of LCAT in plasma was estimated by Western blotting using mouse-LCAT
antibodies that cross-react efficiently with human LCAT. It was found that in apoA-I"" mice
expressing the control protein GPF, the plasma LCAT was undetectable, but expression of
WT apoA-I increases greatly the mouse LCAT in the plasma. In apoA—I'/' mice expressing the
mutant apoA-I(Leul41Arg)pis, the mouse LCAT was also decreased dramatically. The levels
of LCAT in plasma were restored to normal levels (those observed in the presence of WT
apoA-]) by infection of mice with adenoviruses expressing the mutant form of apoA-I in
combination with human LCAT (Figure 4C). In mice co-infected with adenoviruses
expressing LCAT and the apoA-I(Leul41Arg)pis, mutant there was a 13-, 8- and 12.5-fold
increase in the plasma apoA-I, total and the esterified cholesterol, respectively. The LCAT
treatment also normalized the CE/TC ratio of total plasma and of the HDL fraction (Table 2,
Fig. 4A, respectively). All the increase in cholesterol could be attributed to the increase in
plasma HDL (Fig. 4A). The LCAT co-infection also increased approximately 4-fold the
plasma free cholesterol and triglycerides levels (Table 2). In mice co-infected with
adenoviruses expressing LCAT and the apoA-I(Leul 59Arg)rn mutant there was a 7.6-, 14-
and 81-fold increase at the plasma apoA-I, the total and the esterified cholesterol levels,
respectively. The CE/TC ratio of total plasma and of the HDL fraction were normalized
(Table 2, Fig. 4B, respectively). SDS-PAGE analysis of the fractions obtained by density
gradient ultracentrifugation showed that the plasma apoA-I for the two mutants was
distributed mostly in the HDL2 and HDL3 region, with small amounts in the lower density
fractions. The observed distribution of the mutant apoA-I forms following the LCAT
treatment was similar but not identical to the distribution of the WT apoA-I without LCAT

treatment (compare Fig. 3A with Figs 4D,E) The distribution of apoA-I assessed by
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ultracentrifugation and SDS-PAGE was also reflected in the distribution of HDL cholesterol
of the two mutants relative to WT apoA-I, as determined by FPLC analysis (Fig. 4A,B).

Useful information was obtained by comparison of the relative distribution of apoA-I,
apoE and apoA-1V in the plasma of mice infected with adenoviruses expressing WT and
mutant apoA-I forms with or without concomitant infection with adenovirus expressing
LCAT. In mice expressing the apoA-I(Leul41Arg)pis, and apoA-I(Leul S9Arg)rN, the LCAT
treatment increased the concentration of apoE in the HDL2 and LDL region, it also increased
the concentration of apoA-IV in the HDL3 region (compare Fig. 3B-C with Fig. 4D,E). The
LCAT treatment also promoted the formation of spherical HDL particles similar to those
formed by WT apoA-I (compare Fig. 3D with Figs. 4F,H). It also normalized the pref1- to a-
HDL ratio of plasma HDL (compare Figs. 3L,J with Figs. 4G,I). In mice expressing the apoA-
I(Leul41Arg)pisa we observed formation of pre1 along with 04, a3, 02 and to a lesser extend
al particles (Fig. 4G). In mice expressing the apoA-I(Leul59Arg)rn we observed pref1
along with a3, 02 and al particles (Fig. 41).

Figure$ is a schematic representation showing the pathway of biogenesis of HDL and
how the two mutations affect the esterification of the cholesterol of the pref HDL particles, a
process that is important for their conversion to discoidal and spherical HDL particles. The
figure also shows that if esterification of cholesterol is prevented pre-HDL particles are

removed from plasma thus resulting in low HDL and apoA-I levels.

Discussion

In previous studies we considered the HDL biogenesis as a continuous pathway where
apoA-I and various participating proteins interact successively to form initially pref-HDL
and subsequently discoidal and spherical HDL particles that are biologically active (5). The

strategy we employed in these studies was adenovirus-mediated gene transfer of apoA-I
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mutants to apoA—I'/ “mice and it was designed to identify steps in this pathway where
intermediates cannot be converted to products and therefore accumulate in plasma (/5;17-
19;34) or may be degraded. Discrete phenotypes were thus observed, characterized by
defective HDL synthesis due to defective ABCA1/apoA-I interactions, abnormal pref-/a-
HDL ratio, accumulation of discoidal particles (/5-18,;34) and various forms of dyslipidemias
(15;17-19;34).

In the present study we used a similar approach to assess the impact of two naturally
occurring apoA-I mutants (apoA-I(Leul41Arg)pis, and apoA-I(Leul5S9Arg)rN) on the
biogenesis of HDL. The phenotypes produced in this study by adenovirus-mediated gene
transfer of the two apoA-I mutants in apoA—I'/' mice were expected to mimic phenotypes
previously observed in human patients hemizygotes or heterozygotes for these mutations
(13;22-26). The formation of HDL was assessed by FPLC fractionation, 2D gel
electrophoresis of plasma, EM analysis and CE/TC ratio of the HDL fraction. Other
parameters that indicated potential abnormalities in HDL synthesis included skewed
distribution of apoA-I towards the HDL3 region.

Our studies showed that gene transfer of apoA-I(Leul41Arg)pis, and apoA-I(Leul59Arg)
FiN mutants in apoA-I deficient mice resulted in very low total apoA-I and HDL cholesterol,
formation of prepf-HDL and a4-HDL particles of fast electrophoretic mobility, very small
number of spherical HDL particles, as determined by EM, and decreased CE/TC ratio of
plasma and the HDL fraction. Previous studies with human subjects showed that hemizygotes
(compound heterozygotes for an apoA-I null allele and an apoA-I(Leul41Arg)pi, allele) had
greatly decreased plasma apoA-I levels and near absence of HDL cholesterol whereas
heterozygotes for apoA-I(Leul41Arg)pisa had approximately half-normal values for HDL
cholesterol and plasma apoA-I (22;25). Plasma from hemizygotes contained pref1-HDL and

low concentration of small particles with alpha electrophoretic mobility (23). Three male
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hemizygote patients and one heterozygote patient developed coronary stenosis (22).

The findings of low plasma and HDL cholesterol levels in mice expressing for apoA-
I(Leul41Arg)pis, and the preponderance of pref- and fast migrating a4-HDL particles are in
agreement with previous studies (22;23,25) and indicate that adenovirus-mediated gene
transfer represents an efficient way to reproduce abnormal phenotypes that result from
mutations in apoA-I. The apoA-I(Leul59Arg)rn phenotype observed in our studies has
identical characteristics to that of apoA-I(Leul41Arg)pisa.

Previous studies showed that heterozygotes for apoA-I(Leul59Arg)pn mutation or mice
infected with adenovirus expressing apoA-I(Leul59Arg)rn had greatly reduced plasma levels
of HDL cholesterol and apoA-I (24), that was mainly distributed in the HDL3 (/3). They also
had small size (8-9 nm) HDL particles and decreased plasma and HDL cholesteryl ester
levels (13;33). Native PAGE of plasma from mice infected with adenoviruses expressing the
apoA-I(Leul59 Arg)pny mutant indicated that the HDL consisted of particles with pref-
electrophoretic mobility as well as particles with electrophoretic mobility between a- and
prep (33). These particles were not analyzed by 2D electrophoresis but their migration is
compatible with the a4-HDL particles observed in our study. Human HDL containing apoA-
I(Leul59Arg)r had increased fractional catabolic rate compared to normal HDL, indicating
increased catabolism of the mutant apoA-I protein (/3,24). Only one affected patient with
this mutation had clinically manifested atherosclerosis (13).

LCAT treatment can correct the HDL abnormalities brought about by the mutations
apoA-I(Leul41Arg)pis, and apoA-I(Leul 59Arg)r iy and suggest a mechanism responsible
Jor the HDL deficiency observed in human patients carrying these mutations. Insights into
the molecular etiology of the low HDL levels observed in patients with apoA-I(Leul41Arg)
pisa and apoA-I(Leul59Arg)rn were provided by treatment of apoA—I'/ “mice with a

combination of adenoviruses expressing either of the two mutants and human LCAT. This
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treatment corrected the plasma apoA-I and HDL levels, normalized the CE/TC ratio, restored
normal pref- and a- HDL subpopulations and led to the formation of spherical HDL particles.

The restoration of normal levels of apoA-I and HDL following treatment with LCAT
supports the notion that apoA-I mutants are secreted efficiently by the liver but the ability of
the endogenous LCAT to esterify the cholesterol of the newly formed pref-particles is rate-
limiting. The in vivo data are also supported by cell culture studies and in vitro functional
assays of apoA-I. Thus the present as well as a previous study (33) indicated that both mutant
proteins could be secreted efficiently from cell cultures and they had normal ability to
promote ABCA1-dependent cholesterol efflux from J774 macrophages, stimulated with a
cAMP analog, but had reduced ability to activate LCAT in vitro (/3;33).

Previous studies showed that pref-HDL is an efficient substrate of LCAT (35). Due to the
LCAT insufficiency it appears that the nascent lipidated apoA-I that is produced by
functional interactions of apoA-I with ABCAI, is removed fast from the plasma
compartment. This interpretation is supported by the increased catabolic rate of HDL
containing apoA-I(Leul59Arg)r (/3) and the accumulation of proapoA-I in the plasma of
hemizygotes for apoA-I(L141R)pis, (22). Accumulation of proapoA-I has been previously
observed in patients with Tangier disease (36) that are characterized by increase catabolic rate
of HDL (2). Increase degradation of pref-HDL has been observed in mice with liver specific
inactivation of ABCAT1 (37,38). It has been shown previously that cubulin, a 600 KDa
membrane protein, binds both apoA-I and HDL and promotes their catabolism by the kidney
(39;40). Analysis of the relative abundance of endogenous LCAT in apoA—I'/' mice
expressing the mutant apoA-I(Leul41Arg)pis, showed that it was also decreased dramatically
compared to mice expressing WT apoA-I but was restored to normal levels (those observed
in the presence of WT apoA-I) by infection of mice with adenoviruses expressing the mutant

form of apoA-I in combination with human LCAT. The depletion of the endogenous LCAT
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in mice expressing the mutant forms of apoA-I could be the result of rapid degradation of
endogenous mouse LCAT bound to minimally lipidated apoA-I mutants.

In the presence of excess LCAT the esterification of the cholesterol of the newly formed
prep-particles appears to prevent their fast catabolism and allows them to proceed in the
formation of discoidal and spherical HDL. We have previously shown that a substitution of
Argl60Ala/His162Val of apoA-I prevented the esterification of the cholesterol of the
discoidal HDL and resulted in the accumulation discoidal HDL in plasma (/7). Thus, in this
case the metabolic block was the conversion of the discoidal to spherical HDL. The present
study establishes for the first time that the apoA-I(Leul41Arg)pis, and apoA-I(Leul 5S9Arg)rn
mutations inhibit an earlier step in the biogenesis of HDL that precedes the formation of
discoidal HDL particles (Fig. 5).

Taken together with previous studies our data suggest that following the initial lipidation
of apoA-I, LCAT fails to esterify the cholesterol of pref particles (Figs. 1B, 3A-J)
(13;22;24;25;33). This leads to fast removal of pref-HDL from plasma and a decrease in the
plasma HDL levels (15; 21-23; 30). The correction of the aberrant HDL phenotypes by
treatment with LCAT suggests a potential therapeutic intervention for HDL abnormalities
that result from specific mutations in apoA-I.
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TABLE 1. Oligonucleotide sequence of primers used in PCR amplifications

. a . Nucleotide
Primer Name Primer Sequence Mutation”

apoAlg F 5’ - GCTCTAGATCTGACATAAATAGGCCCTGC - 3’

apoAlg R 5" - GCGGATATCCAGGCCTTGTTTGAGCC - 3' i
L141R apoAIF 5' - CTGCAAGAGAAG CGG* AGCCCACTGGGC - 3 T-1009-G
L141R apoAIR 5' - GCCCAGTGGGCT CCG CTTCTCTTGCAG - 3’
L159R apoAIF 5' - CATGTGGACGCG CGG CGCACGCATCTG - 3’ T-1063.G
L159R apoAIR 5" - CAGATGCGTGCG CCG CGCGTCCACATG - 3’

* Amino acid position refers to the mature plasma apoA-I protein sequence.

® Nucleotide number of the human apoA-I genomic sequence (/) relative to the translation
initiation ATG codon.

¢ Codon encoding the mutation is shown in bold.
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TABLE 2. Analysis of plasma lipids and apoA-I levels and hepatic mRNA levels of apoA-I'/ " mice, 4 days post-infection

with recombinant adenoviruses expressing the WT apoA-I or apoA-I mutants or the control protein GFP.

Protein Cholesterol Free Cholesterol Trielveerides | Phospholipids Relative ApoA-I
Expressed (TC) Cholesterol | Esters (CE) CE/TC g(}l]“G) p(P) p ApoA-I1 Protein
P (mg/dl) (mg/dl) (mg/dl) mRNA (%) | (mg/dl)
apoA-I WT 148 £ 11 32+4 116 +7 0.78+0.01 63+1 343 + 31 100 +£32 | 186+ 34
GFP 38+£0.1 18+0.5 20+0.3 0.53+0.01 505 26+ 8 - -
apoA-I
(Leul41 Arg)pic 23+04 11+£04 10£0.8 0.44+0.03 11+£28 41+ 1 88+9 17+4
apoA-I
(Leul41Arg)pisa | 184+£53 59+16 125+37 0.68+0.01 41+0.3 50+22 91+2 224+7
+ LCAT
apoA-I
(Leul 59Are) 16+5 14+4 2+1 0.13+£0.04 25+4 19+6 216+32 2549
apoA-I
(Leul59Arg)pn | 224422 61+8 163+15 0.73+£0.01 53+15 94+30 6319 190+£20
+ LCAT
Untreated mice
apoA-I" 28+5 542 2345 0.81+£0.02 27+3 7£2 - -
C57BL/6 96+16 2242 74+18 0.76+0.06 19+0.7 170+£20 - -

Page 26 of 34

Values are means = S.D. (n=4-6)

C:\ScholarOne\conversions\89408-2295227\$ AS989408_F ilcOOOA)%OS %gﬁgg.g%c Plus Environment



Page 27 of 34 Submitted to Biochemistry

Page 27 of 28

Figure Legends

Figure 1A-C. ApoA-I expression and in vitro functional assays. Panel A: SDS-PAGE
analysis of 100 uL of culture medium of HTB13 cells infected with control adenovirus
expressing GFP and adenoviruses expressing WT and mutant apoA-I forms. Panel B:
Activation of LCAT by rHDL containing WT or mutant apoA-I forms. The apparent Ky and
Vwmax values and the catalytic efficiency Vmaxapp/Kmapp Of the enzyme are shown on the
bottom of the figure. Values are the means = S.D. from three independent experiments
performed in duplicate. Panel C: ABCAl-mediated cholesterol efflux in the presence of WT
apoA-I and apoA-I(Leul41Arg)pisa and apoA-I(Leul59Arg)rn was determined as described
in Experimental Procedures.

Figure 2. FPLC profiles of total cholesterol of apoA-I"" mice infected with adenoviruses
expressing the WT apoA-I (I1x10° pfu), apoA-I(Leul41Arg)pis, (1x10° pfu), apoA-
I(Leul59Arg)pin (2x1 0° pfu) or the control protein GFP (1x1 0’ pfu). Plasma samples were
obtained 4 days post-infection.

Figure 3A-J. Analyses of plasma of apoA-I"" mice infected with adenoviruses expressing
the WT apoA-I (A,D,H), the apoA-I(Leul41Arg)pis, (B,E,I), the apoA-I(Leul59Arg)rin
(C,F,]J) or the control adenovirus expressing GFP (G) by density gradient
ultracentrifugation, SDS-PAGE, EM and 2D gel electrophoresis. Panels A-C: SDS-PAGE
analysis of density gradient ultracentrifugation fractions. Panels D-G: EM pictures of HDL
fractions 6-8 obtained from apoA—I'/ “mice expressing the WT apoA-I, the mutant forms or
the control adenovirus expressing GFP following density gradient ultracentrifugation of
plasma as indicated. The photomicrographs were taken at 75,000x magnification and
enlarged 3 times. Panels H-K: Analysis of plasma obtained from mice expressing the WT
apoA-I mutant forms as indicated following 2D gel electrophoresis and Western blotting.

Figure 4A-H. Analyses of plasma of apoA-I"" mice infected with a combination of
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adenoviruses expressing human LCAT (5x10° pfu) and apoA-I(Leul41Arg)pisa (1x10° pfu)
or the apoA-I(Leul59Arg)py (2x10° pfu). Panels A,B: FPLC profiles as indicated. The
CE/TC ratio of the HDL fractions 15-22 of the FPLC is indicated. Panel C: Western blot
analysis of plasma from apoA—I'/ " mice infected with adenoviruses expressing either the
control protein, GFP, or the WT apoA-I or the apoA-I(Leul41Arg)pis, alone or in
combination with human LCAT, as indicated at the top of the figure. An aliquot of 0.5 ml of
plasma was analyzed. The blot was probed with rabbit anti-mouse-LCAT antibody which
cross-reacts with both human and mouse LCAT. Panels D,E: SDS-PAGE profiles of
fractions obtained by density gradient ultracentrifugation analysis of plasma of apoA—I'/ " mice
expressing the mutant forms of apoA-I in combination with the human LCAT, as indicated.
Panels F,H: EM pictures of HDL fractions 6-8 obtained from apoA—I'/' mice expressing the
indicated mutant forms in combination with human LCAT, following density gradient
ultracentrifugation of plasma as indicated. The photomicrographs were taken at 75,000x
magnification and enlarged 3 times. Panels G,I: Analysis of plasma obtained from mice
expressing the indicated mutant forms in combination with human LCAT following 2D gel
electrophoresis and Western blotting.

Figure 5. Schematic representation showing the pathway of biogenesis of HDL and how
the two mutations affect the esterification of cholesterol of the preff-HDL particles and

prevent their conversion to discoidal and spherical HDL, thus promoting their catabolism.
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Naturally occurring and bioengineered apoA-I mutations that inhibit the
conversion of discoidal to spherical HDL: the abnormal HDL phenotypes
can be corrected by treatment with LCAT
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In the present study we have used adenovirus-mediated gene trans-
fer of apoA-I (apolipoprotein A-I) mutants in apoA-I~/~ mice to
investigate how structural mutations in apoA-I affect the bio-
genesis and the plasma levels of HDL (high-density lipoprotein).
The natural mutants apoA-I(R151C)p,;, apoA-I(R160L)q,
and the bioengineered mutant apoA-I(R149A) were secreted
efficiently from cells in culture. Their capacity to activate LCAT
(lecithin:cholesterol acyltransferase) in vitro was greatly reduced,
and their ability to promote ABCA1 (ATP-binding cassette trans-
porter Al)-mediated cholesterol efflux was similar to that of WT
(wild-type) apoA-I. Gene transfer of the three mutants in apoA-
1=/~ mice generated aberrant HDL phenotypes. The total plasma
cholesterol of mice expressing the apoA-I(R160L)q,, apoA-
I(R149A) and apoA-I(R151C)p,,;; mutants was reduced by 78, 59
and 61 % and the apoA-I levels were reduced by 68, 64 and 55 %
respectively, as compared with mice expressing the WT apoA-I.
The CE (cholesteryl ester)/TC (total cholesterol) ratio of HDL
was decreased and the apoA-I was distributed in the HDL3 region.

apoA-I(R160L)o,, and apoA-I(R149A) promoted the formation
of prefl and a4-HDL subpopulations and gave a mixture of
discoidal and spherical particles. apoA-I(R151C)p,;; generated
subpopulations of different sizes that migrate between pref and
a-HDL and formed mostly spherical and a few discoidal particles.
Simultaneous treatment of mice with adenovirus expressing any
of the three mutants and human LCAT normalized plasma apoA-
I, HDL cholesterol levels and the CE/TC ratio. It also led to
the formation of spherical HDL particles consisting mostly of «-
HDL subpopulations of larger size. The correction of the aber-
rant HDL phenotypes by treatment with LCAT suggests a
potential therapeutic intervention for HDL abnormalities that
result from specific mutations in apoA-I.

Key words: adenovirus, apolipoprotein A-I (apoA-I), ATP-bind-
ing cassette transporter A1 (ABCA1), gene transfer, high-density
lipoprotein (HDL) biogenesis, lecithin:cholesterol acyltransferase
(LCAT).

INTRODUCTION

apoA-I (apolipoprotein A-I) is the major protein component of
HDL (high-density lipoprotein) and plays an essential role in the
biogenesis, structure, function and plasma concentration of HDL
[1-6]. HDL is synthesized through a complex pathway that invol-
ves various membrane-bound proteins, plasma enzymes and lipid
transfer proteins [7].

Several naturally occurring apoA-I mutations that produce
pathological phenotypes have been described [7-12]. It has been
estimated that structural mutations of apoA-I occur in 0.3 % of
the Japanese population and may affect the plasma HDL levels.
Seventeen out of a total of 46 naturally occurring apoA-I mutants
have reduced capacity to activate LCAT (lecithin:cholesterol
acyltransferase). These mutations are clustered predominantly in
or at the vicinity of helix 4 of apoA-I, based on the new X-ray
crystal structure [13]. Some of them predispose to atherosclerosis
[8-12,14]. In recent studies, using adenovirus-mediated gene
transfer in apoA-I~/~ mice, we were able to identify mutations in
apoA-I that affected different steps in the biogenesis of HDL. This
includes mutations that affect the apoA-I-ABCA1 (ATP-binding
cassette transporter A1) interactions and prevent formation of «-
HDL particles [15], mutations that affect the activation of LCAT,
which is required for the esterification of the cholesterol of the
HDL particles [16], mutations that affect the activity of the plasma

PLTP (phospholipid transfer protein) and cause dyslipidaemia
[17] and mutations that cause hypertriglyceridaemia [17,18].

The objective of the present study was to investigate how
important mutations in helix 4 of apoA-I [13] affect the plasma
HDL levels. We have focused on two naturally occurring apoA-I
mutations [apoA-I(R151C)p, and apoA-I(R160L)o,] and one
bioengineered mutation apoA-I(R149A). Replacement of Arg'¥
by non-charged residues diminishes the only significant positive
electrostatic potential that is found in the 149-160 region of apoA-
I and reduces the LCAT activation capacity of the mutant protein
in vitro [19].

Using adenovirus-mediated gene transfer of these mutants in
apoA-I~/~ mice, we found that a common feature of the three
mutations is the low HDL levels and the presence of discoidal
particles in plasma. These defects could be corrected by co-
infection of apoA-I/~ mice with adenoviruses expressing the
mutant proteins along with human LCAT, indicating that the endo-
genous LCAT is rate limiting in the conversion of discoidal into
spherical HDL.

EXPERIMENTAL
Materials

Materials not mentioned in the Experimental section have been
obtained from sources described previously [2,18].

Abbreviations used: ABCA1, ATP-binding cassette transporter A1; apoA-l, apolipoprotein A-I; CE, cholesteryl ester; cpt-cAMP, 8-(4-chlorophenylthio)-
cAMP; EM, electron microscopy; GFP, green fluorescent protein; HDL, high-density lipoprotein; LCAT, lecithin:cholesterol acyltransferase; LDL, low-density
lipoprotein; MOI, multiplicity of infection; pfu, plague-forming units; rHDL, reconstituted HDL; TC, total cholesterol; WT, wild-type.

 To whom correspondence should be addressed (email vzannis@bu.edu).

© The Authors Journal compilation © 2007 Biochemical Society



168 G. Koukos and others

Generation of adenoviruses expressing the WT (wild-type) and the
mutant apoA-1 forms

The apoA-I gene lacking the BglII restriction site (that is present
at nucleotide positions 181 of the genomic sequence relative to
the ATG codon of the gene) was cloned into the pcDNA3.1 vector
to generate the pcDNA3.1-apoA-I(ABglIl) plasmid (as described
in Supplementary Table 1 at http://www.BiochemlJ.org/bj/406/
bj4060167add.htm). This plasmid was used as a template
to introduce the apoA-I mutations apoA-I(R160L)y,, apoA-
I(R149A) and apoA-I(R151C)p,;, by using the QuikChange®
XL mutagenesis kit (Stratagene). The 2.2 kb apoA-I inserts
containing the WT or mutant forms of apoA-I were cloned
into the pAdTrackCMV vector, which was used to generate
the adenoviral constructs by recombination in the bacteria cells
BJ-5183-AD1, following the pAd-Easy-1 protocol (Stratagene).
Correct clones were propagated in DH5a bacteria cells. The
recombinant adenoviral constructs were linearized after digestion
with Pacl and used to transfect 911 cells. Following large-
scale infection of HEK-293 (human embryonic kidney 293)
cell cultures, the recombinant adenoviruses were purified by
two consecutive CsCl ultracentrifugation steps, dialysed and
titrated. The first centrifugation was carried out at 35000 rev./min
for 90 min using an SW41 Beckman rotor and the second at
50000 rev./min for Ibh using a Ti70 Bechman rotor.

Cell secretion of WT and mutant apoA-I forms

To assess the secretion of WT and mutant apoA-I forms, HTB13
cells (SW 1783 human astrocytoma) grown to 80 % confluence in
Leibovitz’s L-15 medium containing 2 % (v/v) heat-inactivated
horse serum in 100 mm diameter dishes were infected with
adenoviruses expressing the WT or mutant apoA-I form at an MOI
(multiplicity of infection) of 20. Twenty-four hours post-infection,
the cells were washed twice with PBS and incubated in serum-free
medium for 2 h. Following an additional wash with PBS, fresh
serum-free medium was added. After 24 h of incubation, medium
was collected and analysed by SDS/PAGE for apoA-I expression.

Production and purification of WT and mutant apoA-I forms using
the adenovirus system

apoA-I was purified from the culture medium of HTB13 cells
grown in roller bottles. The cells were infected with the adeno-
viruses expressing the WT apoA-I, apoA-I(R149A), apoA-
I(R160L)og, or apoA-I(R151C)p,4. The medium was harvested
every 24 h after infection and the protein was purified as described
in [4].

LCAT activation assay

LCAT was purified as described in [18] from the culture medium
of human HTB13 cells infected with an adenovirus expressing
the human LCAT c¢DNA [20]. The rHDL (reconstituted HDL)
particles, used as the substrate, contained cholesterol and [**C]-
cholesterol ([4-'*C]cholesterol; 0.04 mCi/ml; specific activity of
45 mCi/mmol; PerkinElmer Life Sciences), POPC (1-palmitoyl-
2-oleoyl phosphatidylcholine) and apoA-I and were prepared by
the sodium cholate dialysis method as described previously [21].
The enzymatic reactions were carried out as described and the
apparent V.. and K, were derived as described previously [16].

ABCA1-dependent cholesterol efflux assay

ABCAT1-dependent efflux of cholesterol was measured by using
J774 macrophages in which expression of ABCA1 was induced

© The Authors Journal compilation © 2007 Biochemical Society

by a cAMP analogue using WT and mutant apoA-I forms as
cholesterol acceptors. The J774 mouse macrophages were grown
in DMEM (Dulbecco’s modified Eagle’s medium) containing
4.5 g/l glucose, 10 % (v/v) foetal bovine serum and antibiotics,
labelled with 8 . Ci/ml [**C]cholesterol for 24 h and then treated
with 0.3 mM cpt-cAMP [8-(4-chlorophenylthio)-cAMP] for 24 h.
Cholesterol efflux was determined as described previously

[2].

Animal studies, plasma lipids and apoA-I

apoA-T/~ (apoA-I™'"") C57BL/6J mice [22] were purchased
from Jackson ImmunoResearch Laboratories (Bar Harbor, ME,
U.S.A.). The mice were maintained on a 12 h light/12 h dark cycle
and standard rodent chow. All procedures performed on the mice
were in accordance with NIH (National Institutes of Health) and
institutional guidelines. apoA-I/~ mice 6-8 weeks of age were
injected via tail vein with 1-2 x 10° pfu (plaque-forming units) of
recombinant adenovirus per animal and the animals were killed
4 days post-injection following a 4 h fast. The concentration of
TC (total cholesterol), free cholesterol, phospholipids and triacyl-
glycerols of plasma drawn 4 days post-infection was determined
by using the cholesterol E, free cholesterol C and phospholipids
B reagents (Wako Chemicals) and INFINITY triacylglycerols
reagent (ThermoDMA) respectively according to the manu-
facturer’s instructions. The concentration of CEs (cholesteryl
esters) was determined by subtracting the concentration of free
cholesterol from the concentration of TC. Plasma apoA-I levels
were determined using the AutoKit-Al (Wako Chemicals). For
FPLC analysis of plasma, 17 ul of plasma obtained from mice
infected with adenovirus-expressing WT or mutant apoA-I forms
was loaded on to a Sepharose 6 PC column in a SMART
microFPLC system (Amersham Biosciences) and eluted with
PBS. A total of 25 fractions of 50 ul volume each were collected
for further analysis. The concentration of lipids in the FPLC
fractions was determined as described above.

Fractionation of plasma by density-gradient ultracentrifugation
and EM (electron microscopy) analysis of the apoA-I-containing
fractions

For this analysis, 300 ul of plasma obtained from adenovirus-
infected mice was fractionated by density-gradient ultracentri-
fugation as described in [16]. Aliquots of 100 ul from each
fraction were subjected to SDS/PAGE and the protein bands were
visualized by staining with Coomassie Brilliant Blue. For EM
analysis, the fractions that float in the HDL region were treated
and photographed as described in [16].

Non-denaturing two-dimensional gel electrophoresis

The distribution of HDL subfractions in plasma was analysed by
two-dimensional electrophoresis as described in [16]. The pro-
teins were transferred to a nitrocellulose membrane and apoA-I
was detected using the goat polyclonal anti-human apoA-I anti-
body AB740 (Chemicon International).

RNA isolation and hybridization analysis

Total RNA was isolated from liver tissue of mice 4 days post-
infection, using TRIzol® (Invitrogen) according to the manufac-
turer’s instructions. The RNA was analysed by Northern blotting
and the apoA-I and GAPDH (glyceraldehyde-3-phosphate



dehydrogenase) mRNA bands were detected and quantified as
described in [18].

RESULTS

Protein expression and ability of mutant apoA-1 forms to activate
LCAT and promote ABCA1-mediated cholesterol efflux in vitro

We have generated recombinant adenoviruses expressing the WT
apoA-I and apoA-I(R151C)p,, apoA-I(R160L)e,, and apoA-
I(R149A) mutants and studied the properties of the mutant pro-
teins in vitro and in vivo. The first two mutations are encountered
in human patients [23,24]. The third represents a newly bio-
engineered variant. To assess the expression and secretion of the
three mutants, compared with WT apoA-I, we infected HTB13
(human astrocytoma) cells with recombinant adenoviruses har-
bouring the WT or the mutant apoA-I genes, using an MOI of 20.
Analysis of the cultured media 24 h post-infection showed that
the WT and the mutant forms were secreted at comparable levels
in the medium (Figure 1A).

For the LCAT activation, WT and the three mutant forms of
apoA-I were produced by the adenovirus expression system and
were used for generation of discoidal rHDL particles, as described
in [17,18]. The LCAT activity was assayed as the rate of pro-
duction of labelled CEs from the [**C]cholesterol-labelled rtHDL
particles. The LCAT-catalysed esterification of the cholesterol
of the rHDL particles containing the apoA-I(R151C)p,; was
performed with normal concentration of LCAT in the reaction
mixture. The initial velocity of the LCAT-catalysed esterification
of the cholesterol of the rHDL particles containing the apoA-
I(R160L)o, and apoA-I(R149A) mutants when performed with
normal LCAT concentration was very low, but could be increased
proportionately by increasing the concentration of LCAT in the
reaction mixture. We found that a 20-fold increase in enzyme
concentration using the apoA-I(R160L)q, and apoA-I(R149A)
mutants resulted in an initial velocity of esterification that was
comparable with that obtained using 1-fold enzyme concentration
and WT apoA-I. Taking into account the enzyme concen-
trations used, the V., (app) and as well as the K, (app) values
of the mutants were calculated and compared with those of the
WT apoA-I and are shown in Figure 1(B). The relative V,,,./K.,
for apoA-I(R151C) p,gs, apoA-I(R160L)0,, and apoA-I(R149A)
were 28.4, 2.7 and 5.2% nmol of CE-h™!-(uM of apoA-I)~!
respectively (Figure 1B). Compared with WT apoA-I, mutant
apoA-I(R160L)y, and apoA-I(R149A) had greatly reduced V.,
(app) values and 3.3- and 1.7-fold increase in K,, (app) values
respectively, whereas mutant apoA-I(R151C)p,, had near normal
Vmax (@app) and 2.8-fold increase in K, (app) (Figure 1B).

The ability of the three apoA-I mutants to promote ABCA1-
mediated cholesterol efflux was determined by using J774 mouse
macrophages that were stimulated by the cAMP analogue cpt-
cAMP. The net cpt-cAMP-dependent cholesterol efflux from J774
macrophages by using the mutant proteins as cholesterol acceptors
was obtained by subtracting the efflux values of the untreated cells
from the efflux values of the CIPhS-cAMP-treated cells, after a
4 h incubation. The efflux values obtained for WT apoA-I were
set to 100 %. This analysis showed that the cpt-cAMP-dependent
(ABCA1-mediated) cholesterol efflux in the presence of apoA-
I(R151C)pyis, apoA-I(R160L)oy, and apoA-I(R149A) acceptor
was 94, 105 and 98 % of the WT control (Figure 1C). Previous in
vitro studies also indicated reduced LCAT activation and normal
cholesterol efflux capacity for these mutants [25,26]. The in vivo
effects of these mutations on the biogenesis of HDL were not
studied previously.

Correction of specific HDL deficiencies by lecithin:cholesterol acyltransferase 169
< N
> &P
X O
G
$LEL
& > Yy &N Q?v
S &SS § &
A aMT T & T W
83- | =
62- | ==
47.5-[ ==
32.5-| "™
''''' | «—apoA-I
25| %
B. & 4
E- 100%
g
58°
Es
23
ce?
o
50
251 28.43%
G E
s 5.17% 2.72%
S ol ||
- WT apoA- apoA-| apoA-| apoA-|
(Arg149Ala) (Arg151Cys)p,is (Arg160Leu)qgo
VMaXa,  0.287£0.016  0.026 £0.015 0.228 +0.016 0.026 +0.001
(nmol CE/h)
app 0.092£0.020  0.159 £0.095 0.257 £0.048 0.307 +0.047
(M)
Cc ° 20 4
2 _ 18+
- 0, 0/
T 16 - 100% 98% 949 105%
£ 2
Q8 11
éJg 12 A
£F 10 A
g5 6
L 4
o
35 .
3} [ 0 - T T
8| WT apoA-l apoA-| apoA-l apoA-I
© (Arg149Ala) (Arg151Cys)p,is (Arg160Leu)q,

Figure 1 apoA-I expression and in vitro functional assays

(R) SDS/PAGE analysis of 100 w! of culture medium of HTB13 cells infected with control
adenovirus expressing GFP, adenovirus expressing WT or the mutants apoA-1(R151C)paris,
apoA-I(R160L)gs, and apoA-I(R149A). apoA-l levels can be assessed qualitatively by
comparison with the intensity of the band of a sample containing 1 ..g of BSA. ‘M’ indicates
protein markers. (B) Activation of LCAT by rHDL containing WT or mutant apoA-I forms. The ap-
parent K, and Ve values are given at the bottom of the Figure. The catalytic efficiency
of the enzyme, expressed as the Vmax (app)/Km (app) ratio, is plotted and expressed as
percentage of WT control. Values are the means + S.D. for three independent experiments
performed in duplicate. (G) cAMP-dependent (ABCA1-mediated) cholesterol efflux from J774
muring macrophages in the presence of WT apoA-1, apoA-1(R151C)pyis, apoA-1(R160L)qs1, OF
apoA-I(R149A), as indicated, was determined as described in the Experimental section. Values
are the means + S.D. for three independent experiments performed in duplicate.

Plasma lipid, apoA-I and hepatic apoA-1 mRNA levels following
adenovirus infection

Mice were infected with doses ranging from 1 to 2 x 10° pfu in
order to achieve hepatic mRNA levels that were comparable with
the levels obtained in mice infected with WT apoA-I. Higher
doses of the mutant forms were also used to look for potential
changes in the observed phenotypes (Supplementary Table 2
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Table 1

expressing the WT apoA-I, the apoA-l mutants or the control protein GFP

Values are means + S.D. (n=4-6).

Comparison of plasma lipids and apoA-I levels and hepatic mRNA levels of apoA-1-/- mice, 4 days post-infection with recombinant adenoviruses

Cholesterol  Free cholesterol

Protein expressed (TC) (mg/dl)  (mg/dI) CEs (mg/dl)  CE/TC Triacylglycerols  Phospholipids  Relative apoA-I mRNA (%)  apoA-I protein (mg/dl)
WT apoA-| 190 +43 51+15 139+28 0.7340.06 76+16 381+85 100+15 204+ 47
GFP 4045 19+6 2143 0.53+0.01 45+4 78+8 - -
apoA-I(R151C)paris 75+6 32+8 42+9 0.5240.08 10+4 19+12 63+10 91+ 1
apoA-I(R151C)pais + LCAT 437 189 143422 294 + 66 0674001 104+29 561+ 86 64+5 199 +52
apoA-I(R149A) 78+10 43+12 35+2 0.44+0.06 47438 138+ 21 115412 75126
apoA-I(R149A) + LCAT 216 £ 67 64+ 21 152 +43 0.7040.02 54+6 213180 50+6 188 + 68
apoA-1(R160L)os)o 43+13 3348 10+3 0.23+0.01 36+4 116+ 48 117430 66 + 31
apoA-I(R160L)og, + LCAT 250+ 47 45+7 205+ 41 0824001 62411 207+73 60+ 1 127+ 26
Untreated mice

apoA-l-/- 30+9 1+2 19+6 063+002  30+5 52412 - -

C57BL/6 88+10 24+2 64+15  072+005 31+7 150+ 15 - -
of the Supplementary data at http://www.BiochemlJ.org/bj/406/ __ 25 | = WT apoA-l
bj4060}67add.htm).. Treatment of apoA-I~/~ mice with a gontrpl ) - apoA-I(Arg1 GOLN
adenovirus expressing the GFP (green fluorescent protein) did 2 20 Oslo
not change their plasma lipid levels, compared with the untreated £ —=-apoA-l(Arg151Cys)
apoA-I"/~ mice. Potential liver damage following adenovirus § 15 | = apoA-Il(Arg149Ala)
infection was assessed by measuring serum transaminases 9 —+ GFP
using Reflotron Plus system (Roche). These analyses showed g 10 -
normal serum transaminase levels when mice were infected with S
2 x 10° pfu recombinant adenoviruses. Analysis of plasma lipids o
and apoA-I levels, 4 days post-infection, showed that, compared I 5
with mice expressing WT apoA-I, the mice expressing any of L
the three mutants had in general reduced total plasma cholesterol 0
levels and reduced plasma CE/TC ratio. The triacylglycerol and 0 5 10 15 20 25
phospholipid plasma levels in mice expressing the three mutants .
were also reduced as compared with mice expressing the WT N Era\ctlon nbjr\'nberk y
apoA-I (Table 1). VLDL LDL HDL, HDL,

There were differences in the lipid phenotypes of the mice
expressing the three apoA-I mutants. Mice expressing the mutants
apoA-I(R160L)og,, apoA-I(R149A) and apoA-I(R151C)p,; had
22,41 and 39 % plasma cholesterol and 32, 36 and 45 % apoA-I
levels respectively, as compared with mice expressing the WT
apoA-I. The CE/TC ratio of the plasma of mice expressing
the apoA-I(R160L)q,,, apoA-I(R149A) and apoA-I(R151C)p,;
mutants was 0.23, 0.44 and 0.52 respectively, indicating some
kind of defect in the esterification of the HDL cholesterol due
to the reduced ability of these apoA-I mutants to activate the
endogenous LCAT in vivo.

FPLC analysis of plasma showed that the HDL cholesterol
peak of the mice expressing any of the three mutants was very
small compared with mice expressing the WT apoA-I, while
the apoA-I mRNA levels of mice expressing these mutants
and the WT apoA-I were comparable thus indicating defective
biogenesis of HDL (Figure 2 and Table 1). In mice expressing the
apoA-I(R151C)p,;, mutant the HDL cholesterol peak was shifted
towards the HDL3 region (Figure 2). A similar shift was observed
when higher doses of adenoviruses expressing the three mutants
were used (Supplementary Figure 1 of the Supplementary data at
http://www.BiochemlJ.org/bj/406/bj4060167add.htm).

Analysis of the distribution of apoA-I following density-
gradient ultracentrifugation of plasma showed that in mice
expressing the WT apoA-I, the protein was equally distributed
in the HDL2 and HDL3 region (Figure 3A). Consistent with
the FPLC data (Figure 2), in mice expressing apoA-I(R160L)qg,
and apoA-I(R149A) the apoA-I levels were reduced and most of
the apoA-I protein was distributed in the HDL3 region and small

© The Authors Journal compilation © 2007 Biochemical Society

Figure 2 FPLC profiles of TC in plasma of apoA-1-/- mice infected with
1 x 10° pfu of adenoviruses expressing the WT apoA-I, apoA-I(R151C)paris,
apoA-I(R160L)os,, apoA-I(R149A) or the control protein GFP

Plasma samples were obtained from mice infected with the recombinant adenoviruses, 4 days
post-infection.

amounts in the HDL?2 region (Figures 3B and 3C respectively).
In mice expressing the apoA-I(R151C),;; mutant, the apoA-I
levels were reduced to a lesser extent and the mutant apoA-I was
distributed predominantly (80 %) in the HDL3 region and the
remainder in the HDL?2 region. Small amounts of apoA-I were
also present in the lower density fractions (Figure 3D).

Analysis by EM of the HDL fraction 6, obtained by density-
gradient ultracentrifugation (Figures 3A-3D), showed that WT
apoA-I promoted the formation of spherical particles (Fig-
ure 3E), whereas the apoA-I(R160L)yy, and apoA-I(R149A)
mutants promoted the formation of a mixture of discoidal and
spherical HDL particles (Figures 3F and 3G respectively). The
apoA-I(R151C)p,;; mutant promoted the formation of mostly
spherical and fewer discoidal particles (Figure 3H). The HDL
fraction obtained from mice infected with the control adenovirus
expressing GFP contained only few spherical particles (Figure 31)
that were similar in numbers to the particles observed in the HDL
fraction of the untreated apoA-I~/~ mice (results not shown).

Two-dimensional gel electrophoresis of plasma from mice
expressing the WT or the mutant apoA-I forms showed that
the WT apoA-I formed «-HDL particles and smaller amounts
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Figure 3 Analyses of plasma of apoA-1-/- mice infected with adenoviruses expressing the WT apoA-I (A, E, J), the apoA-I(R160L),g, (B, F, K), apoA-I(R149A)
(C, G, L), the apoA-1(R151C)p,yis (D, H, M) or the control adenovirus expressing GFP (1) by density-gradient ultracentrifugation, SDS/PAGE and two-dimensional

gel electrophoresis

(A—C) SDS/PAGE analysis of density-gradient ultracentrifugation fractions. The densities of the fractions are indicated on the top of the Figure. (E-1) EM pictures of HDL fraction 6 obtained from
apoA-1=/~ mice expressing the WT apoA-I, the mutant forms or the control adenovirus expressing GFP, following density-gradient ultracentrifugation of plasma. The arrows indicate discoidal HDL
particles. (J—M) Two-dimensional (2D) gel electrophoresis and Western-blot analysis of plasma obtained from mice infected with adenoviruses expressing the WT or the mutant forms of apoA-1, as

indicated. The arrows indicate the different HDL subpopulations.

of pre,-HDL particles (Figure 3J). Mice expressing the apoA-
I(R160L)o,, formed predominantly a4-HDL of fast electro-
phoretic mobility and small amounts of pre§,-HDL and «3-
and a2-HDL subpopulations with slower electrophoretic mobility
(Figure 3K). The apoA-I(R149A) formed pref1 and w4-HDL
particles and small amounts of «1-, «2- and «3-HDL particles
of slower electrophoretic mobility (Figure 3L). The apoA-
I(R151C)p,s formed subpopulations of different sizes that mig-
rated between pref and «-HDL (Figure 3M; see Supplementary
Figures 2A-2D of the Supplementary data at http://www.
Biocheml].org/bj/406/bj4060167add.htm).

Plasma lipids, FPLC profiles, the distribution of HDL in different
densities and the size and shape of HDL in mice infected with
adenoviruses expressing the three mutant apoA-I forms in
combination with human LCAT

To assess how apoA-I mutations affect the biogenesis of HDL,
apoA-I"/~ mice were co-infected with a mixture of adeno-
viruses expressing apoA-I(R160L),, apoA-I(R149A) or apoA-
I(R151C)py (using 1 x 10° pfu) along with human LCAT (using
5 x 10® pfu). The co-infection with LCAT and each of the
three mutants had a dramatic effect on plasma cholesterol and
apoA-I levels. Compared with mice infected with adenoviruses

expressing the mutant apoA-I forms alone, mice co-infected with
adenoviruses expressing LCAT and the apoA-I(R160L)e,, apoA-
I(R149A) and apoA-I(R151C)p,;, mutants had a 1.9-, 2.5- and
2.2-fold increase in plasma apoA-I respectively. The increase in
TC was 5.8-, 2.8- and 5.8-fold respectively, and the increase
in esterified cholesterol was 21-, 4.3- and 7-fold respectively
(Table 1). The LCAT treatment also normalized the CE/TC
ratio (Table 1). These increases were observed despite the lower
levels of hepatic apoA-I mRNA expression in mice treated
with combination of LCAT and the mutant apoA-I forms, as
compared with mice treated with the mutant apoA-I forms alone
(Table 1).

Figures 4(A)-4(C) show the FPLC profiles of cholesterol in
mice treated with a combination of human LCAT and apoA-
I(R160L)oy, (Figure 4A), apoA-I(R149A) (Figure 4B) and
apoA-I(R151C)y,;; (Figure 4C) and compare them with the
profiles of mice treated with the WT or the corresponding mutant
apoA-I forms alone. These analyses showed that all the increase
in cholesterol could be attributed to the increase in cholesterol
that floats in the HDL2 and HDLI1 region [that overlaps with
the LDL (low-density lipoprotein) density range]. The apoA-
I(R151C)p, gave a continuous HDL peak that is shifted to the
lower densities, whereas the HDL of apoA-I (R149A) and apoA-
I(R160L)o,, gave two distinct peaks corresponding to HDL2 and
HDL1 (Figures 4A—4C).

© The Authors Journal compilation © 2007 Biochemical Society
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Figure 4 Analyses of plasma of apoA-1-/- mice infected with a combination of adenoviruses expressing human LCAT (5 x 108 pfu) and apoA-I(R160L)gg,
(1 x 10° pfu), apoA-I(R149A) (1 x 10° pfu) or apoA-I(R151C)pasis (1 x 10° pfu) mutants

(A-C) FPLC profiles of TC and comparison with the corresponding profiles of plasma obtained from apoA-1—/— mice expressing the WT apoA-I or each of the three apoA-| mutants alone, as
indicated. The CE/TC ratio of HDL fractions 15—22 of the FPLC is indicated. (D—F) SDS/PAGE profiles of fractions obtained by density-gradient ultracentrifugation analysis of plasma of apoA-I=/~
mice expressing the mutant forms of apoA-I in combination with the human LCAT, as indicated. (G—1) EM pictures of HDL fraction 6, following density-gradient ultracentrifugation of plasma obtained
from apoA-1-/— mice expressing the indicated mutant forms in combination with human LCAT. (J-L) Two-dimensional gel electrophoresis and Western blot analysis of plasma obtained from mice
infected with adenoviruses expressing the WT or the mutant forms of apoA-I, as indicated. The arrows indicate the different HDL subpopulations.

The LCAT treatment in mice expressing any of the three mu-
tants also normalized the CE/TC ratio of HDL (Figures 4A—4C).

Fractionation of plasma by density-gradient ultracentrifugation
and SDS/PAGE analysis of the fractions confirmed the increase
in plasma apoA-I levels shown in Table 1. The plasma apoA-I for
the three mutants was shifted towards the HDL2 region, whereas
smaller amounts of apoA-I were found in the HDL3 region and
the LDL density range (Figures 4D—4F). The distribution of
apoA-I assessed by ultracentrifugation and SDS/PAGE analysis
is consistent with the distribution of HDL cholesterol of the three
mutants relative to WT apoA-I, as determined by FPLC analysis
(compare Figures 4D—4F with Figures 4A—4C).

The co-infection of the mutant apoA-I forms with LCAT
increased the concentration of apoE in the VLDL (very-low-
density lipoprotein)/IDL (intermediate-density lipoprotein)/LDL
region. It also increased the concentration of apoA-IV in the
HDL3 and, to a lesser extent, in the HDL2 region (compare
Figures 3B and 3C with Figures 4D and 4E).

The LCAT treatment promoted the formation of spherical
HDL particles similar to those formed by WT apoA-I (compare

© The Authors Journal compilation © 2007 Biochemical Society

Figure 3E with Figures 4G—4I) and restored the larger size HDL
subpopulations in the plasma. In mice infected with the apoA-
I(R160L)y, and apoA-I(R149A) the pre-HDL disappeared and
the relative concentration of the 2, @3 and 1 particles increased,
whereas in mice expressing the apoA-I(R151C)p,;, the pref to a-
HDL ratio appears normal (Figures 4J—4L).

DISCUSSION

In previous studies, we considered the HDL biogenesis as a con-
tinuous pathway where apoA-I and various participating proteins
interact successively to form initially pre3-HDL and subsequently
discoidal and spherical HDL particles that are biologically active
[7]. Gene transfer of apoA-I mutants to apoA-I~/~ mice identified
discrete steps in the HDL pathway, where intermediates cannot
be converted into products and therefore accumulate in plasma
[2,16-18,27] or are degraded [15].

In the present study, we used the same strategy to assess
the impact of two naturally occurring apoA-I mutations, apoA-
I(R160L)og, and apoA-I(R151C)p,;, and a newly bioengineered
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mutation, apoA-I(R149A), on the biogenesis of HDL. Both Arg'®
and Arg'” are thought to contribute to the positive electrostatic
potential of apoA-I [19]. The phenotypes that emerged following
adenovirus-mediated gene transfer of the naturally occurring
apoA-I mutants in apoA-I"/~ mice are expected to be similar to
the phenotypes of homozygous subjects carrying either of the two
natural apoA-I mutations [23,24]. Currently, only the phenotypes
of heterozygotes patients are available. In addition, animal models
that express transiently the mutant proteins may be used to identify
potential therapies for the low HDL syndromes. In our studies,
the formation of HDL was assessed by FPLC fractionation and
two-dimensional gel electrophoresis of plasma that can identify
potential defects in the formation of HDL and imbalances in
the pref and «-HDL subpopulations [17]. Other parameters that
indicate abnormalities in HDL biogenesis are the CE/TC ratio of
HDL, the skewed distribution of apoA-I towards the HDL3 region
and the ability of the mutant proteins to drive the formation of
spherical and/or discoidal HDL particles as determined by EM
[16,17]. The function of the apoA-I mutants was also assessed by
two informative in vitro assays.

The capacity of apoA-I mutants to promote ABCA1-mediated
cholesterol efflux indicates potential defects in the functional
interactions between apoA-I and ABCAL that lead to the initial
lipidation of apoA-I [28]. The capacity of apoA-I to esterify the
cholesterol of rHDL particles may indicate potential defects that
inhibit the maturation of the lipidated apoA-I and the formation
of spherical HDL particles. Consistent with previous findings
[25,26,29,30], our in vitro assays showed that the three mutants
had near normal capacity to promote ABCAl-mediated lipid
efflux and greatly reduced capacity to activate LCAT.

Gene transfer of apoA-I(R160L)yy, and apoA-I(R149A)
mutants in apoA-I~/~ mice resulted in a great reduction of total
plasma apoA-I and HDL cholesterol levels, as compared with WT
apoA-I. It also promoted formation of pre-HDL and small size
a4-HDL particles, accumulation of discoidal HDL particles in
plasma, decreased CE/TC ratio of the plasma and the HDL
fraction and caused a shift of apoA-I and HDL towards the HDL3
region. The phenotypes produced by adenovirus-mediated gene
transfer of apoA-I(R149A) or apoA-I(R160L ), were similar. A
similar phenotype has been previously produced by replacement
of Arg'®/His'®? by valine and alanine respectively [16].

Our findings are consistent with previous studies that showed
that heterozygotes of apoA-I(R160L)y,, have approx. 60 and
70 % of normal HDL and apoA-I levels respectively, form pre1
and small size -HDL particles and have a 30 % reduction in their
plasma LCAT activity [24].

Heterozygotes for apoA-I(R151C)p,;, had approx. 50 % of
normal plasma HDL cholesterol and apoA-I levels, reduced
plasma LCAT activity and a shift of HDL towards the HDL3
region [23]. Carriers of apoA-I(R151C)p,;, mutation did not have
manifestations of coronary heart disease [23]. This may be the
result of the antioxidant properties of this mutant that has a free
cysteine moiety located near the interface of the hydrophobic/
hydrophilic surface of the a-helix [31].

LCAT treatment can correct the HDL abnormalities brought about
by the mutations apoA-1(R160L)gsj,, apoA-I(R151C)p,is and
apoA-1(R149A) and suggest a mechanism responsible for the HDL
deficiency observed in human patients carrying the two natural
apoA-l mutations

Insights into the molecular aetiology of the low HDL levels ob-
served in patients with apoA-I(R160L)qy, and apoA-I(R151C)p,s
were provided by treatment of apoA-I~/~ mice with a combin-

ation of adenoviruses expressing apoA-I(R160L)yy,, apoA-
IR151C)p,s or apoA-I(R149A) and the human LCAT. This
treatment corrected the plasma apoA-I and HDL levels, normal-
ized the CE/TC ratio, restored normal pref- and o-HDL sub-
populations and led to the formation of spherical HDL particles.

The restoration of normal levels of apoA-I and HDL following
treatment with LCAT supports the notion that apoA-I mutants are
secreted efficiently by the liver but the ability of the endogenous
LCAT to esterify the cholesterol of the discoidal particles is
rate limiting. Due to the LCAT insufficiency, the discoidal HDL
accumulates in plasma. The reduction of the plasma apoA-I and
HDL levels most likely represents increased catabolism of the
discoidal particles via the kidney by the cubilin receptor or other
mechanisms [32,33].

In the presence of excess LCAT, the esterification of the chole-
sterol of the discoidal HDL particles promotes their conversion
into spherical HDL, thus reducing the overall catabolism of
HDL.

The diminished capacity of apoA-I mutants carrying amino
acid substitutions in the 149-160 region to activate LCAT has
been supported by the in vitro data of this and several previous
studies [19,24-26,29,34]. Tt has been suggested that Arg'® plays a
direct role in the activation of LCAT [29], since mutagenesis of
this residue does not change the structure and thermodynamic
properties of the mutant protein, but has a major effect on the
activation of LCAT [19,29]. Similarly, an Arg"” to glutamic
residue substitution had no effect on the structure and the
thermodynamic stability of apoA-I but diminished the capacity
of the mutant protein to activate LCAT [19].

It has been suggested that Arg'¥, Arg'>® and Arg'®, which are
located in the hydrophobic/hydrophilic boundary of the amphi-
pathic helix, create the only significant positive electrostatic
potential around apoA-I [19]. In the ‘belt’ model these residues
do not form interhelical salt bridges with the corresponding
antiparallel repeat 99—120 but can form either intrahelical salt
bridges or can be free to have electrostatic interactions with LCAT
and thus promote its activation [19].

When Arg'® or Arg'® are replaced by alanine or other hydro-
phobic residues, the overall hydrophobicity increases and the
positive electrostatic potential of this region decreases. The reduc-
tion in the positive electrostatic potential of these mutants may
account for their diminished ability to activate LCAT in vitro
and in vivo. The diminished capacity of apoA-I(R151C),,; to
activate efficiently LCAT in vitro and in vivo may be related
to a different registration of the two antiparallel apoA-I helices
as compared with WT apoA-I, due to the formation of a disulfide
bond between the two Cys'™' residues [35].

Taken together with previous studies, our data suggest the fol-
lowing events that account for the abnormal HDL phenotypes and
the low HDL levels of humans or experimental animals express-
ing apoA-I(R160L)qg,, apoA-I(R151C)p,s and apoA-I(R149A).
Following the initial lipidation of apoA-I by ABCA1, the complex
proceeds to form discoidal particles. However, the activity of
LCAT is rate limiting and the discoidal particles cannot be con-
verted efficiently into spherical particles. This defective conver-
sion is associated with low HDL levels, most likely due to the in-
creased catabolism of the discoidal HDL particles [32,33]. The
correction of the aberrant HDL phenotypes by treatment with
LCAT suggests a potential therapeutic intervention for HDL ab-
normalities that result from specific mutations in apoA-I. Experi-
mental interventions in animal models may involve, for instance,
treatments that increase the expression of the endogenous LCAT
gene and/or potential gene therapy in the future. Such treatments
will have as their target not only the increase in HDL levels but
also the protection from atherosclerosis.
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ABSTRACT. ATP-binding cassette transporter A-1 (ABCA1)-mediated lipid efflux to lipid-poor apolipo-
protein A-lI (apoA-I) results in the gradual lipidation of apoA-I. This leads to the formation of discoidal
high-density lipoproteins (HDL), which are subsequently converted to spherical HDL by the action of
lecithin:cholesterol acyltransferase (LCAT). We have investigated the effect of point mutations and deletions
in the carboxy-terminal region of apoA-I on the biogenesis of HDL using adenovirus-mediated gene transfer
in apoA-I-deficient mice. It was found that the plasma HDL levels were greatly reduced in mice expressing

the carboxy-terminal deletion mutants apoA{L85—243)] and apoA-IA(220—243)], shown previously
to diminish the ABCA1-mediated lipid efflux. The HDL levels were normal in mice expressing the WT

apoA-l, the apoA-IA(232—243)] deletion mutant, o

r the apoA-I[E191A/H193A/K195A] point mutant,

which promote normal ABCAl-mediated lipid efflux. Electron microscopy and two-dimensional gel
electrophoresis showed that the apoA{[85—243)] and apoA-IAN(220-243)] mutants formed mainly
pre3-HDL particles and few spherical particles enriched in apoE, while WT apoA-|, apafeg2—

243)], and apoA-I[E191A/H193A/K195A] formed spheriealHDL particles. The findings establish that

(a) deletions that eliminate the 22@31 region of apoA-I prevent the synthesisoeHDL but allow the
synthesis of pig-HDL particles in vivo, (b) the amino-terminal segment1184 of apoA-l can promote
synthesis of pr&-HDL-type particles in an ABCALl-independent process, and (c) the charged residues in

the 191195 region of apoA-I do not influence the

Apolipoprotein A-l (apoA-I} is the major protein com-
ponent of high-density lipoproteins (HDL) and plays an
essential role in the biogenesis, structure, function, and
plasma concentration of HDL1{-5). ApoA-I contains 22-
and 11-amino acid repea ) which based on earlier X-ray
crystallography &) and computer modeling’ are organized
in amphipathico-helices. Most recently, lipid-free apoA-I
has been crystallized in salt buffers containing 504
Cr(ll)-Tris-acetylacetonate (Cr-acac®)(Under the condi-
tions of crystallization, the protein consists of a four helix
amino-terminal bundle and two carboxy-terminal helices.
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! Abbreviations: ABCA1, ATP-binding cassette transporter Al;
apoA-I, apolipoprotein A-l; apoA={~ mice, apoA-I-deficient mice;
BSA, bovine serum albumin; CE, cholesteryl ester; cpt-cAMP, 8-(4-
chlorophenylthio) adenosiné:3'-cyclic monophosphate; Cr-acac3, Cr-
(I1)-Tris-acetylacetonate; EM, electron microscopy; FBS, fetal bovine
serum; FPLC, fast protein liquid chromatography; GFP, green fluo-
rescent protein; HDL, high density lipoproteins; LCAT, lecithin:
cholesterol acyltransferase; PBS, phosphate-buffered saline; PL, phos
pholipids; TC, total cholesterol; TG, triglycerides; WT, wild-type.

biogenesis of HDL.

The biogenesis and catabolism of HDL can be considered
as a complex pathway that involves several proteijsif
the early steps of this pathway, apoA-l is secreted mostly
lipid-free by the liver and acquires phospholipid and
cholesterol via its interactions with the ATP-binding cassette
Al (ABCAL1) lipid transporter 2, 10, 11). Through a series
of intermediate steps that are poorly understood, apoA-I is
gradually lipidated and proceeds to form discoidal particles
that are converted to spherical particles by the action of
lecithin:cholesterol acyl transferase (LCAT3, (12). Both
the discoidal and the spherical HDL particles interact
functionally with the HDL receptor scavenger receptor class
B type | (SR-BI) @, 13, 14). They also interact with the
ABCGL1 transporter)5). The late steps of the HDL pathway
involve the transfer of cholesteryl esters to very low density
lipoprotein/low density lipoprotein (VLDL/LDL) for eventual
catabolism by the LDL receptor, the hydrolysis of phospho-
lipids and residual triglycerides by the various lipases
(lipoprotein lipase, hepatic lipase, and endothelial lipase),
and the transfer of phospholipids from VLDL/LDL to HDL
by the action of phospholipid transfer proteitgy.

In previous studies, we used adenovirus-mediated gene
transfer of apoA-l1 mutants to identify steps in the HDL
biogenesis pathway where intermediates of the pathway
cannot be converted to products and therefore accumulate
in plasma 2, 17—20). Discrete phenotypes were observed

10.1021/hi602354t CCC: $37.00 © 2007 American Chemical Society
Published on Web 04/21/2007
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Table 1: Oligonucleotide Sequence of Primers Used in PCR Amplifications

name sequence location of sequence
185F 3-CTC AAG GAG AAC TGA* GGC GCC AGA CTG-3 nt 612-638 of apoA-I cDNA (sense)
(amino acidst-181 to+189)
185R 8-CAG TCT GGC GCC TCA GTT CTC CTT GAG-3 nt 638-612 (antisense) (amino acielsl89 to+181y
M32S 8-CTG GCCGCGYTAC GCC GCCGCG GCC ACC GAG-3 nt 638-665 of apoA-I cDNA (sense)
(amino acidst189 to+198)
M32A 5-CTC GGT GGCCGC GGCGGC GTA CGC GGC CAG TCT-3 nt 665-633 of apoA-I cDNA (antisense)
(amino acidst198 to+188)
AINOT F 5 CCT CCG CGG ACA &GBC GGC CGCeCAG GG 3 nt 886-911 of apoA-I genomic sequeri¢bat contains

a Notl site (sense), intron 3 of apoA-l gene
AISAL R 5" A CAT GTC GAC CCC CTT TCA GGG CACCTG GCC TTG'3  ACAT + Sall site+ nt 19171894 of apoA-1 genomic
sequence (antisense), aeBd of apoA-I gene

aThe stop codon is underlinebiNucleotide number of the human apoA-I cDNA sequerts®, (oligonucleotide position) relative to the
translation initiation ATG codorf. Amino acid position {) refers to the mature plasma apoA-I sequefiddutagenized residues are marked in
boldface type and are underlinédlhe restriction enzyme recognition sites are marked in boldface tyjaecleotide number of the human apoA-I
genomic sequence), oligonucleotide position+) relative to the translation initiation ATG codon.

that were characterized by a total lack of HDL synthesis, 243 deletion or the E191A/H193A/K195A point mutation,

accumulation of discoidal particles of abnormalffe-HDL along with a helper PIJM17 adenovirus plasmid, were used

ratios, and various forms of dislipidemia, L.7—20). to generate recombinant adenoviruses as described previously
In the present study, we analyzed the impact of carboxy- (17, 19).

terminal deletion mutants apoAA[185-243)], apoA- Animal Studies, Plasma Lipids, apoA-1 and apoA-I mMRNA

I[A(220—-243)], and apoA-IA(232—-243)] as well as the  Levels AnalysesApoA-1~/~ (apoAI™Ung C57BL/6J mice
impact of the point mutant apoA-I[E191A/H193A/K195A]  (22) were purchased from Jackson Laboratories (Bar Harbor,
on the biogenesis of HDL in vivo using adenovirus-mediated ME). The mice were maintained on a 12-h light/dark cycle
gene transfer of apoA-I mutants in apoA-I-deficient (apoA- and standard rodent chow. All procedures performed on the
I7/~) mice. The formation of HDL was assessed by fast mice were in accordance with National Institutes of Health
protein liquid chromatography (FPLC) fractionation, electron and institutional guidelines. ApoA=t~ mice, 6-8 weeks of
microscopy (EM) analysis, and two-dimensional gel elec- age, were injected via the tail vein with & 10° pfu of
trophoresis of plasma. recombinant adenovirus per animal, and the animals were
Our findings indicated that carboxy-terminal deletions that sacrificed 4 days postinjection following a 4-h fast.
remove the 226231 region of apoA-I prevent the biogenesis  The concentration of total cholesterol, free cholesterol,

of normala-HDL particles but allow the formation of pfe phospholipids, and triglycerides of plasma drawn 4 days post-
HDL particles by processes, which appear to be independentinfection was determined using the Cholesterol Cll, Free
of apoA-I/ABCAL interactions. Cholesterol C, Phospholipids B (Wako Chemicals USA, Inc.)

and INFINITY triglycerides (ThermoDMA) reagents, re-
EXPERIMENTAL PROCEDURES spectively, according to the manufacturer’s instructions. The

Materials. Materials not mentioned in the experimental concentration of cholesteryl esters was determined by
procedures have been obtained from sources describedgubtracting the concentration of free cholesterol from the
previously @, 17). concentration of total cholesterol. Plasma apoA-I levels were

Generation of Adengruses Expressing the Wild-Type measured by turbidimetric immunoassay using the Autokit
(WT) and the Mutant apoA-I Formhe construction of ~ Apo Al reagents (Wako Chemicals USA, Inc.), according
recombinant adenoviruses carrying the genomic sequence fof0 the manufacturer’s instructions. Hepatic human apoA-|
the WT apoA-l, apoA-IA(220-243)], and apoA-Ij(232— MRNA levels were determined by Northerm blotting as
243)] has been described befog 19). The adenoviruses  describedZ, 4).
expressing apoA-1§(185-243)] and apoA-I[E191A/H193A/ For FPLC analysis of plasma, LL plasma obtained from
K195A] were generated in a similar way. Briefly, the fourth mice infected with adenovirus-expressing WT or mutant
exon of the human apoA-l gene was amplified and mu- apoA-I forms were loaded onto a Sepharose 6 PC column
tagenized by polymerase chain reaction, using a set of (Amersham Biosciences) in a SMART micro FPLC system
specific mutagenic primers (185F and 185R for apoA- (Amersham Biosciences) and eluted with phosphate-buffered
I[A(185-243)] and M32S and M32A for apoA-I[E191A/ saline (PBS). A total of 25 fractions of . volume each
H193A/K195A]) containing the mutation of interest and a were collected for further analyses. The concentration of
set of flanking universal primers (AINOTF and AISALR) lipids and apoA-I in the FPLC fractions was determined as
containing the restriction sité¢otl and Sal. The sequences  described above.
of the primers are shown in Table 1. The pCA13AIgN vector,  Fractionation of Plasma by Density Gradient Ultracen-
which contains aNotl site in intron 3 and arXhd site in trifugation and Electron Microscopy Analysis of the apoA-
the 3-end of the apoA-I gene, was used as a template in thel-Containing FractionsFor this analysis, 300L of plasma
amplification reactions1(©, 21). The DNA fragment contain-  obtained from adenovirus-infected mice was diluted with
ing the mutation of interest was digested witbtl and Sal saline to a total volume of 0.5 mL. The mixture was adjusted
and subcloned into thidotl and Xhd sites of the pCA13AIgN to a density of 1.23 g/mL with KBr and overlaid with 1 mL
vector, thus replacing the WT with the mutated exon 4 of KBr solution ofd = 1.21 g/mL, 2.5 mL of KBr solution
sequence. The pCA13-A-l plasmids, containing the-185 of d = 1.063 g/mL, 0.5 mL of KBr solution ofl = 1.019
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g/mL, and 0.5 mL of normal saline. The mixture was was collected and analyzed by SBBAGE for apoA-I|
centrifuged for 22 h in SW55 rotor at 30 000 rpm. Following expression. HTB-13 cells have been chosen in these experi-
ultracentrifugation, 0.5 mL fractions were collected from the ments and for large-scale growing in roller bottles because
top for further analyses. The refractive index of the fractions they produce higher yields of apoA-I as compared to Chinese
was measured using a refractometer (American Optical hamster ovary cells (CHO) and C127 mouse mammary tumor
Corp.), and it was converted to density for each sample basedcarcinoma cells (ATCC CRC1616).

on a standard curve derived from solutions of known  Cholesterol Efflux AssapBCA1-dependent efflux ofH]-
densities. The fractions were dialyzed against ammonium cholesterol to lipid-free apoA-I acceptor was measured using
acetate and carbonate buffer (126 mM ammonium acetate,j774 macrophages in which expression of ABCA1 was

2.6 mM ammonium carbonate, 0.26 mM EDTA, pH 7.4). induced by a cAMP analogue, as described previou@ly (
Aliquots of the fractions were subjected to SBIBAGE, and  The apoA-l forms used as cholesterol acceptors were

the protein bands were visualized by Staining with Coomassie produced by infection of HTB-13 cells grown in iarge scale
Brilliant Blue. The fractions that were obtained from the in roller bottles and purification of apoA_i followed as
plasma of mice expressing the apoA([85-243)] and  described ). On day 0 J774 macrophages were plated in
apoA-I[A(220-243)] mutants were further analyzed by 12-well plates at density of & 10° cells/well in RPMI 1640
SDS-PAGE and Western blotting. The nitrocellulose mem- with 10% (v/v) FBS and antibiotics. On day 1 cells were
branes were probed with goat polyclonal anti-human apoA-I |gpeled with 1 mL of labeling medium (6Ci/mL 1,2PH]-
antibody (Chemicon International) and/or goat polyclonal cholesterol) for 24 h. Following 24 h of labeling and washing,
anti-mouse apoE antibody (Santa Cruz Biotechnology, Inc., cells were treated with serum-free medium and equilibrated
Santa Cruz, CA). for 24 h with or without 0.3 mM 8-(4-chlorophenylthio)-
For EM analysis, fractions 68 that float in the HDL adenosine '35'-cyclic monophosphate (cpt-cAMP). At the
region were dialyzed against ammonium acetate and carbonend of the treatment period with cpt-cAMP, cells were
ate buffer. The samples were applied on carbon-coated grids\yashed twice and incubated with 1 mL of RPMI 1640,
were stained with sodium phosphotungstate, were visualizedsypplemented with 0.2% (w/v) bovine serum albumin (BSA),
in the Phillips CM-120 electron microscope (Phillips Electron  with or without 1M WT apoA-I or mutant forms at 37C.
Optics, Eindhoven, Netherlands) and photographed as de-at different time points up to 6 h, 55L of medium were
scribed previouslyd). The photomicrographs were taken at  collected and clarified by centrifugation in a microcentrifuge
75000x magnification and enlarged three times. for 2 min. The radioactivity in 4@L of the supernatant was
Nondenaturating Two-Dimensional Electrophoredibe determined by liquid scintillation counting. At the end of
distribution of HDL subfractions in plasma was analyzed the incubation, cells were lysed by 8@ of lysis buffer
by two-dimensional electrophoresis as descril#g) yith (PBS containing 1% (v/v) Triton X-100) for 30 min at room
some modifications. Briefly, in the first dimensionul_ of temperature, and radioactivity was measured |riu4(_bf
plasma sample was separated by electrophoresis@tia cell lysate. The percentage of secretéd]§holesterol was
a 0.75% agarose gel using a 50 mM barbital buffer (pH 8.6, calculated by dividing the medium-derived counts by the sum
Sigma, St. Louis, MO) until the bromophenol blue marker of the total counts present in the culture medium and the
had migrated 5.5 cm. Agarose gel strips containing the cell lysate. To calculate the net cpt-cAMP-dependent efflux,
separated lipoproteins were then transferred to-20%  the cholesterol efflux of the untreated cells was subtracted
polyacrylamide gradient gel. Separation in the second from the cholesterol efflux of the cells treated with cpt-
dimension was performed at 90 V for-3 h at 4°C. The ~ cAMP. The total and net cpt-cAMP-dependent efflux of

separated proteins were transferred to a nitrocellulose cholesterol was linear over a 4-h period and was defined as
membrane, and human apoA-l and mouse apoE were100%.

detected by using a goat polyclonal anti-human apoA-I
antibody (Chemicon International) and a goat polyclonal anti- RESULTS

mouse apoE antibody (Santa Cruz Biotechnology), respec-
tively. In Vitro Studies: ABCAl-Mediated Efflux of Cellular

Agarose Gel Electrophoresi®res- and a-HDL were Cholesterol.The overall objective of these studies was to
separated by 0.7% agarose gel electrophoresis followed byassess the importance of domains and residues of the
Oil Red O neutral lipid staining (Sigma, St. Louis, MO) carboxy-terminal region of apoA-I in the ABCAl-mediated
according to manufacturer’s instructions or Western blotting lipid efflux and the biogenesis of HDL following the
using a goat polyclonal anti-human apoA-I antibody (Chemi- expression of these mutants in apoA-Imice.
con International). On the basis of the three-dimensional structure of apoA-

Cell Secretion of WT and Mutant apoA-1 Formisor I, the amino-terminal four helix bundle of apoA-l is
assessing the secretion of WT and mutant apoA-l forms, connected with a loop, consisting of amino acids-1&85,
human HTB13 cells (SW 1783, human astrocytoma) grown to the two carboxy-terminal helices of apoA9d)( Previous
to 80% confluence in Leibovitz’s L-15 medium containing studies have shown that the carboxy-terminal region of
10% (v/v) fetal bovine serum (FBS) in 100-mm diameter apoA-I is involved in binding to multilamelar phospholipid
dishes were infected with adenoviruses expressing WT andparticles and to HDL particleS). We have shown previously
mutant apoA-l forms at a multiplicity of infection of 20. that the ABCAl-mediated cholesterol efflux to the carboxy-
Twenty-four hours post-infection, the cells were washed terminal deletion mutants apoAA[185—-243)] or apoA-IA-
twice with PBS and preincubated in serum-free medium for (220-243)], which lack the 226231 region, was reduced
2 h. Following an additional wash with PBS, fresh serum- to 20 and 9% of WT control, respectivel®)( However, the
free medium was added. After 24 h of incubation, medium ABCA1-mediated cholesterol efflux to the carboxy-terminal
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Ficure 1: ABCA1l-mediated cholesterol efflux in the presence of
WT apoA-I and apoA-I[E191A/H193A/K195A]. Cells labeled with
6 uCi/mL [3H]cholesterol for 24 h and treated with or without 0.3
mM cpt-cAMP for 24 h were incubated with AM WT apoA-I|
and apoA-I[E191A/H193A/K195A] fo4 h at 37°C. Media and

apoA-[E191A/H193A/K195A]
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FiGure 2: Expression of WT and mutant apoA-I| forms in cultures

cells were collected separately, and the radioactivity was measuredof HTB-13 cells following infection with the corresponding

as described in Experimental Procedures. The percentHf [

recombinant adenoviruses. SBBAGE analysis of medium ob-

cholesterol efflux represents the amount of the radioactivity releasedtained from HTB-13 cells grown in 100-mm dishes and infected

in the medium divided by the total radioactivity present in the
culture medium and the cell lysate. The percent of the net cpt-
cAMP-dependent 3H]cholesterol efflux was calculated as the
difference in percent of cholesterol efflux between treated cells (total
efflux) and untreated cells (cpt-cAMP independent efflux). Black
and white bars show the percent &fi[cholesterol efflux from cpt-

with adenoviruses expressing the WT and mutant apoA-I forms as
described in the Experimental Procedures. An aliquot o B@f
serum-free culture medium was analyzed. “Marker” indicates
protein markers of different molecular mass, as shown in the figure.
Lane 6 contains &g of BSA. It was estimated that the infected
cultures (5x 10 cells) secreted approximately-6Q00ug/mL WT

cAMP treated and untreated cells, respectively. Shaded bars showand mutant apoA-I forms over 24 h of incubation.

the percent of the net cpt-cAMP-dependéht]gholesterol efflux.

The numbers on top of the bars represent the cholesterol efflux mytant apoA-I[E191A/H193A/K195A] had normal levels of

relative to the WT control set to 100%. Values are the means
S.D. from three independent experiments performed in duplicate.

deletion mutant apoA-(232—243)], which retains the
220-231 region, was normaky.

In the current study, we showed that the cpt-cAMP-
dependent (ABCAl-mediated) cholesterol efflux in the
presence of apoA-I[E191A/H193A/K195A] acceptor was
92% of the WT control (Figure 1).

In Vivo Studies: Plasma Lipids and apoA-l deds and
Hepatic apoA-I mRNA Lels following Adenoirus Medi-
ated-Gene Transfer in apoAZr Mice. To determine the
effect of the carboxy-terminal deletiong185—243), A(220—
243), and A(232—243) and the point mutation E191A/
H193A/K195A in apoA-I on the biogenesis of HDL, we used
adenovirus-mediated gene transfer of apoA-I mutants in
apoA-I/~ mice. For a typical experiment—4 mice were
injected with 1 x 10° pfu of recombinant adenoviruses
expressing the WT or the mutants apoA-I forms or of the

total and esterified cholesterol and similar CE/TC ratios
(Table 2). The phospholipid levels were normal in mice
expressing the WT apoA-I and the apoA(R32—243)] and
apoA-I[E191A/H193A/K195A] mutants but were greatly
reduced in mice expressing the apoA{[l85-243)] or
apoA-I[A(220—-243)] mutants as well as in the control mice
that express GFP (Table 2). The plasma triglycerides in mice
expressing the WT or mutant apoA-I forms were moderately
increased as compared to apoA-Imice expressing GFP
but remained within the normal range (Table 2). The plasma
apoA-1 levels in mice expressing the apoAx(R32—243)]

and apoA-1[E191A/H193A/K195A] mutants were 40 and
85% of the levels in mice expressing the WT apoA-|,
respectively. In contrast, the plasma apoA-l levels were
greatly reduced in mice expressing the apoA(g20—243)]
mutant and were diminished in mice expressing the apoA-
I[A(185-243)] mutant (Table 2). The differences in plasma
lipid and apoA-I levels do not reflect differences in apoA-I
expression since the relative amounts of apoA-I mMRNA were

control adenovirus expressing green flqorescent protein comparable (Table 2). In addition, the WT and all apoA-I
(GFP). Plasma samples and the liver of mice were collected mytant forms were secreted with the same efficiency into

4 days post-infection.

Analysis of plasma lipids and apoA-I levels, and hepatic
apoA-I mRNA levels showed that apoALt mice infected

the medium of HTB-13 cells following infection with
adenoviruses expressing the WT and mutant apoA-I forms
(Figure 2). As seen in Figure 2, the noninfected HTB-13

with adenoviruses expressing the carboxy-terminal deletion cells do not synthesize apoA-I.

mutants apoA-I\(185-243)] or apoA-1A(220—-243)] and
apoA-I~ mice infected with the control adenovirus express-
ing the green fluorescent protein (apoA-I GFP) had

reduced levels of total and esterified cholesterol and de-

creased cholesteryl ester/ total cholesterol (CE/TC) ratio. In
contrast, the apoA=I- mice infected with adenoviruses
expressing the WT apoA-Il, the carboxy-terminal deletion
mutant apoA-I\(232—243)], and the carboxy-terminal point

FPLC Profiles of Plasma Isolated from Mice Infected with
Adenairuses Expressing the WT or the Mutant apoA-I
Forms. FPLC analysis of plasma from apoA.t mice
infected with recombinant adenoviruses expressing the apoA-
I[ A(185—-243)] or apoA-IA(220—243)] mutants showed that
small amounts of cholesterol and phospholipids were detected
in the HDL region (Figure 3A,B). The cholesterol and
phospholipid distribution and levels in these mice were
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Table 2: Comparison of Plasma Lipids and apoA-I Levels and Hepatic mMRNA Levels of apjoMtice 4 days Post-infection with
Recombinant Adenoviruses Expressing the WT apoA-I or apoA-I Mutants or the Control Protein GFP

total free cholesteryl relative
cholesterol cholesterol esters phospholipids triglycerides apoA-I| apoA-I
(mg/dL) (mg/dL) (mg/dL) CE/TC (mg/dL) (mg/dL) (mg/dL) mRNA (%)
WT apoA-I 116+ 33 36+ 18 81+ 18 0.714+ 0.08 273+ 52 91+ 6 216+ 36 100
apoA-I[A(185-243)] 28+ 3 23+ 2 5+2 0.17+ 0.07 69+ 7 53+ 13 0.8+ 0.1 94+ 17
apoA-1[A(220—-243)] 43+ 4 24+ 1 18+ 3 0.42+ 0.03 52+ 6 51+ 13 13+ 3 96+ 2
apoA-I[A(232-243)] 79+ 17 20+5 59+ 12 0.75+ 0.03 142+ 24 68+ 8 87+ 25 100+ 20
apoA-1[E191A/ 113+ 11 30+ 3 83+9 0.73+£0.03 241+ 35 81+ 30 183+ 32 82+ 13
H193A/K195A]

apoA-I'~ GFP 27+ 4 13+3 14+ 6 0.53+ 0.09 944+ 13 37+ 9

aValues are meang SD (n = 4-7).

comparable to those of mice infected with the control apoA-I[E191A/H193A/K195A] mutants, apoA-lI was dis-
adenovirus expressing the GFP (Figure 3A,B). Small amountstributed in the HDL, and HDL; region (Figure 4A,D,E). In

of apoA-1 were also found in the HDL region in mice mice expressing the apoAA[232—243)] mutant, there was
infected with the adenovirus expressing the apoACA 20— a shift in the distribution of apoA-I toward the HREkegion
243)] mutant, and barely detectable amounts of apoA-I were (Figure 4D). In mice expressing the apoAk(R20—243)]
found in the HDL region in mice infected with the adenovirus mutant, the low levels of apoA-l were detected in HDL
expressing the apoAA(185-243)] mutant (Figure 3D). The  HDL3, and thed > 1.21 g/mL fractions (Figure 4C). The
plasma cholesterol, phospholipids, and apoA-lI in mice majority of apoA-lI was found in the HDLand the lipid-
expressing the WT apoA-l, apoAA[232—243)], or apoA- poor fractions. In mice expressing the apoA{(185—243)]
I[E191A/H193A/K195A] were distributed in the HDL region  mutant, apoA-I could not be detected by Coomassie Brilliant
(Figure 3A,B,D). The cholesterol, phospholipids, and apoA-1 Blue staining (Figure 4B). Western blotting showed that the
FPLC profiles of mice expressing the apoA(R32—243)] majority of apoA-I was found in thd > 1.21 g/mL fractions,
mutant also had a small shoulder at the LDL region (Figure and small quantities were in the HBkegion (Figure 4G).
3A,B,D). The cholesteryl ester profiles in these mice were The low levels of apoA-I detected by SB®AGE analysis
identical to those of total cholesterol (data not shown). In of the density gradient ultracentrifugation fractions for the
all mice infected with the recombinant adenoviruses, the carboxy-terminal mutants are consistent with the low plasma
plasma triglycerides were distributed in the VLDL region apoA-I levels detected by turbidimetric immunoassay (Table

(Figure 3C). 2). In mice expressing the apoAA[185-243)] and apoA-
The fractions 1424, which correspond to the HDL region, 1[A(220—-243)] carboxy-terminal deletion mutants, the apoE
obtained from mice expressing the apoA{]85—243)] had levels were increased and apoE was distributed in the HDL

an increased molar ratio of phospholipids/apoA-I compared region (Figure 4B,C). The apoE levels and distribution in
to that of fractions 1424 obtained from mice expressing these mice were similar to those observed in mice infected
the WT apoA-| (67.2-fold increase) (Figure 3E). An increase With the control adenovirus that expresses GFP (Figure 4F).
in the molar ratio of phospholipids/apoA-I of fractions-14 ~ The HDL fraction of apoA-1"~ mice was shown previously
24 obtained from mice expressing the apoA{§20-243)] to contain mainly apoE, as well as apoA-1V, apoA-Il, and
as compared to mice expressing WT apoA-l (4-fold) was apoCs g5).
also observed, but this increase was less pronounced than Analysis of the distribution of total cholesterol, cholesteryl
that observed for apoA-N(185-243)] (Figure 3E). In a  ester, free cholesterol, triglycerides, and phospholipids fol-
previous study, it was observed that the HDL isolated by lowing density gradient ultracentrifugation of plasma es-
FPLC from ABCALl-deficient mice also had an increased sentially confirmed the distribution of these lipids to different
molar ratio of phospholipids/apoA-I compared to HDL lipoprotein fractions that were obtained by FPLC fraction-
isolated from control mice (11-fold increase4y. ation (data not shown). The CE/TC ratio was calculated in
Furthermore, based on the lipid composition, it was fractions 4-8 that correspond to the HDL region (Figure
observed an increased percentage of triglycerides in fractions#A—F). This analysis showed that the CE/TC ratio in mice
14—24 obtained from mice expressing apoA{[L85—243)] infected with the apoA-I\(185—243)] and apoA-I\(220—
and apoA-IA(220-243)] (4- and 3-fold increase, respec- 243)] carboxy-terminal deletion mutants was lower than that
tively) (Figure 3E). An increased percentage of triglycerides of the mice infected with the GFP-expressing adenovirus and
(40-fold increase) was also observed in the HDL isolated was greatly reduced as compared to the CE/TC ratio of mice
from ABCALl-deficient mice 24). infected with adenoviruses expressing the WT apoA-I or the
Effect of the Carboxy-Terminal Mutations on the Distribu- aPOA-I[A(232-243)] and the apoA-I[E191A/H193A/K195A]
tion of apoA-I in Different Densities and the Composition Mutants (Figure 4AF). Similar information for the CE/TC
of HDL. The fractions obtained following density gradient ratio of the HDL region for the WT and mutant apoA-I forms
ultracentrifugation of the plasma of mice expressing the WT Was obtained by analysis of the FPLC fractions (data not
or the mutant apoA-I forms or the control protein GFP were Shown).
analyzed by SDSPAGE, and the protein bands were Consistent with the lipid composition of the FPLC
visualized by staining with Coomassie Brilliant Blue. This fractions that correspond to the HDL region, the fractions
analysis showed that in mice infected with adenoviruses 4—8 obtained by density gradient ultracentrifugation that also
expressing the WT apoA-I, the apoAAl[232—243)] and the correspond to the HDL region had increased molar ratio of
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WT apoA-I 44.9 (35.0%) 83.1 (64.8%) 0.3 (0.2%) 123.2 24
apoA-I[A(185-243)] 8.0(41.3%) 11.2 (57.9%) 0.16 (0.8%) 0.19 1612
apoA-I[A(220-243)] | 11.0(49.3%) 11.2 (50.1%) 0.13 (0.6%) 3.8 96

Ficure 3: FPLC profiles of total cholesterol, phospholipids, triglycerides, and apoA-I in plasma of apoiice expressing the WT

apoA-| or the carboxy-terminal mutants apoA([L85—243)], apoA-IA(220—243)], apoA-1A(232—243)], apoA-I[E191A/H193A/K195A]

or the control protein GFP. Plasma samples were obtained from mice infected wifl®’lpfu of the recombinant adenoviruses expressing

the WT or mutant forms of apoA-I or the control protein GFP 4 days post-infection. The samples were fractionated by FPLC and then the
total cholesterol (A), phospholipids (B), triglycerides (C), and apoA-I (D) levels of each FPLC fraction were determined as described in
Experimental ProcedureBanel E, Lipids and apoA-I concentrations from a pool of lipoprotein fractions that correspond to the HDL region
(fractions 14-24) expressed as mg/dL. TG, triglycerides; PL, phospholipids; TC, total cholesterol; %, percentage composition expressed
relatively to the sum of TG, PL, and TC values. PL/apoA-I is expressed as molar ratio.

phospholipids/apoA-I (57.5-fold increase) and had an in-

GFP (Figure 5F). Similar results were obtained by EM

creased percentage of triglycerides (4.3-fold increase) in miceanalysis of fraction 8, whereas analysiscof 1.21 g/mL

expressing the apoAA(185-243)] compared to fractions
4—8 obtained from mice expressing the WT apoA-| (Figure
4H). A less pronounced increase in the molar ratio of
phospholipids/apoA-I (2.1-fold) and the percentage of trig-
lycerides (3.7-fold) was observed for fractions8&obtained
from mice expressing the apoAA[220-243)] as compared
to mice expressing the WT apoA-I (Figure 4H).

Effect of the Carboxy-Terminal Mutations on the Forma-
tion of HDL. Analysis by EM of the HDL fractions 6 and 7
(density 1.106-1.123 g/mL), obtained by density gradient
ultracentrifugation (Figure 4AF), showed that the mice
expressing the WT apoA-l and the apoA(pP32—243)] and
apoA-I[E191A/H193A/K195A] mutants formed a large
number of spherical HDL particles (Figure 5A,D,E). In
contrast the HDL fraction of mice expressing the apoA-
I[A(185-243)] and apoA-I\(220—-243)] mutants contained
few spherical particles (Figure 5B,C) similar to those seen
in control mice infected with the adenovirus expressing

fractions did not show the presence of any particles (data
not shown).

The HDL fractions 6 and 7 from mice expressing the WT
apoA-I or the carboxy-terminal deletion mutants apoA-I[
(185—-243)] and apoA-IA(220—243)] or the control protein
GFP were also analyzed by SBBAGE and Western
blotting using an anti-mouse apoE antibody. It was found
that the apoE levels in the HDL fractions of mice expressing
the apoA-IA(185-243)] and apoA-Ij(220-243)] mutants,
as well as in apoA-I~ mice infected with the adenovirus-
expressing GFP, were increased compared to the HDL
fractions of mice expressing the WT apoA-I (Figure 5G). It
has been previously shown that the levels of mouse apoE in
plasma as well as in the HDL fraction of apoA-l mice
are high and are reduced by expression of WT apoA-I in
these mice Z5—27).

The Carboxy-Terminal Deletions Inhibit the Formation of
o-HDL Particles, But Can Promote the Formation of ffre
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WT apoA-I 342 (26.4%) | 85.4(66%) | 9.8(7.6%) 130 24
apoA-1|A(185-243)] 6.5(24.9%) | 11.1 (42.5%) | 8.5 (32.6%) 0.22 1380
apoA-1[A(220-243)] | 11.8(38.2%) | 10.4 (33.7%) | 8.7 (28.1%) 6.7 51

FiIcURE 4: SDS-PAGE analysis of density gradient ultracentrifugation fractions of plasma of apoAnice expressing the WT or mutant

forms of apoA-I or the control protein GFP. Fractionation of plasma was performed as described in Experimental Prddedfreetions

that were obtained from the plasma of mice expressing the WT apoA-I (A) or the carboxy-terminal mutants A(d&&-P43)] (B),
apoA-1[A(220—-243)] (C), apoA-IA(232—243)] (D), apoA-I[E191A/H193A/K195A] (E), or the control protein GFP (F) were subjected to
SDS-PAGE, and the protein bands were visualized by staining with Coomassie Briliant Blue. On the right side of pafétsshown

the CE/TC ratio from a pool of lipoprotein fractions that correspond to the HDL region (fractioB% & he fractions that were obtained

from the plasma of mice expressing the apoA{l[85—243)] were further analyzed by SBRAGE and Western blotting using an anti-
human apoA-I antibody (G) as described in Experimental Procedures. The densities of the fractions are indicated on the top of the figure.
Panel H: Lipids and apoA-I concentrations from a pool of lipoprotein fractions that correspond to the HDL region (fracBdesgressed

as mg/dL. TG, triglycerides; PL, phospholipids; TC, total cholesterol; %, percentage composition expressed relatively to the sum of TG,
PL, and TC values. PL/apoA-I is expressed as molar ratio.

HDL Particles. Two-dimensional gel electrophoresis of the WT apoA-I (Figure 6B), as well as those expressing the
plasma showed that the WT apoA-I and the apoA(H32— apoA-1[A(232—243)] or the apoA-I[E191A/H193A/K195A]
243)] and apoA-1[E191A/H193A/K195A] mutants formed mutants (data not shown). Figure 6F,I shows the overlapping
a-HDL particles and small amounts of gr¢IDL particles of Figures 6D,E and Figures 6G,H, respectively, to establish
(Figure 6A,J,K). In contrast, the apoAA([185—243)] mutant the relative positions of the apoA-I- and apoE-containing
formed only prg-HDL particles, and the apoAN(220— lipoprotein particles. These observations are consistent with
243)] formed prg-HDL particles and a very small amount previous findings that showed increased apoE in the HDL
of a-HDL particles (Figure 6D,G). When duplicate blots fraction of apoA-I/~ mice 25) and decreased apoE in the
corresponding to those shown in Figure 6A,D,G,J,K were HDL fraction of WT apoA-| overexpressing mic@g, 27).
treated with anti-mouse apoE antibodies, apoE-containing The increase in apoE levels in mice expressing the apoA-
lipoproteins with fast electrophoretic mobility and larger size 1[A(185-243)] and apoA-I\(220—243)] carboxy-terminal
were detected in the plasma of apoA-I-deficient mice infected deletion mutants may explain the small number of spherical
with adenoviruses expressing the control protein GFP andHDL particles observed in the HDL fraction of these mice
those expressing the carboxy-terminal deletion mutants apoA-as well as of apoA-I— mice (Figure 5B,C,F).
I[A(185-243)], apoA-lIA(220—243)] (Figure 6C, E, H). The formation or lack of formation of pfie anda-HDL
ApoE was not detected in the plasma of mice expressingin mice expressing the WT apoA-I or the apoA([L85—
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FiGURE 5: Electron microscopy pictures of the fractions corresponding to the HDL region obtained from the plasma of’/apuisé
expressing the WT or mutant forms of apoA-1 or the control protein GFP. Following density gradient ultracentrifugation the fractions that
float to the HDL region obtained from the plasma of mice expressing the WT apoA-I (A) or the carboxy-terminal mutants/&poA-I[
(185—-243)] (B), apoA-IA(220—-243)] (C), apoA-IA(232—243)] (D), apoA-I[E191A/H193A/K195A] (E) or the control protein GFP (F)

were analyzed by EM. The densities of the fractions used are indicated on the bottom of each picture. The photomicrographs were taken
at 75000« magnification and enlarged 3 times. The fractions that float to the HDL from mice expressing the WT apoA-I or the carboxy-
terminal deletion mutants apoAA[185-243)], apoA-I[A(220-243)], or the control protein GFP were also analyzed by SBPAGE and

Western blotting using an anti-mouse apoE antibody (G).

243)] mutant was evaluated by agarose gel electrophoresisapoA-| deletions that remove the 22231 region diminished
(Figure 6L). HDL was visualized either by Oil Red O neutral the ABCAl-mediated lipid efflux, whereas the carboxy-
lipid staining or Western blot analysis and detection with terminal (232-243) deletion that retains the 22@31 region
an anti-human apoA-I polyclonal antibody. The expression does not affect the ABCAl-mediated lipid efflux2)(
of WT apoA-| was associated wit-migrating and prg- Chemical cross-linking/immunoprecipitation studies showed
migrating HDL bands that were detected by with neutral lipid that the carboxy-terminal apoA-1 deletions that remove the
staining. These bands, indicated by an asterisk, corresponde@20-231 region also had a diminished ability to be cross-
to the position of WT apoA-l as determined by immuno- linked to ABCAL (28).
blotting (Figure 6L). Oil Red O-stained bands also appear In this and previous studies, we considered HDL biogen-
that migrated in the region between freando-HDL, which esis as a continuous pathway where apoA-lI and various
did not correspond to an apoA-l immunoreactive band. The participating proteins interact successively to form spherical
apoA-I[A(185-243)] mutant gave a band that had faster HDL particles that are biologically active. Prerequisite for
electrophoretic mobility than pfeHDL of WT apoA-I. This the biogenesis of HDL are functional interactions between
band, indicated by an arrow, could be stained with Oil Red apoA-I and ABCA1 that promote efflux of cellular phos-
O and corresponded to the position of apoA{{[85-24)] pholipids and cholesterol2( 10, 11). Human patients or
as determined by immunoblotting (Figure 6L). Another band animal models that lack apoA-I or ABCAL or have defective
of faster electrophoretic mobility was detected by Oil Red forms of ABCAL fail to form HDL (11, 22, 29).
O staining which did not correspond to an apoA-l immu-  Studies in Hela cells expressing an ABCAL green
noreactive band. In addition, the purified apoA(185- fluorescence fusion proteiB@ 31) and in macrophage82,
243)] was not stained with Oil Red O and had a faster 33) indicated that, following interaction at the cell surface,
electrophoretic mobility compared to the fireand contain-  the apoA-I/ABCA1 complex internalizes, interacts with
ing apoA-I[A(185-243)] that was present in the plasma of intracellular lipid pools, and is re-secreted as a lipidated
mice expressing this mutant and was stained by Oil Red O particle 32, 33). Following a similar pathway, apoA-I is
(indicated by an arrow) (Figure 6L). transcytosed through endothelial cells and is secreted from
the apical surface in a lipid-bound forr34).
DISCUSSION Recent data indicate that ABCA1/apoA-I interactions in
Role of Specific Domains and Residues of the Carboxy-the liver are essential for the initial lipidation of apoA-1 and
Terminal Region of apoA-l in the Biogenesis of HDL. also determine the subsequent maturation of nascefit pre
Previous in vitro studies showed that the carboxy-terminal HDL to sphericala-HDL particles 85, 36). When hepatic
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o-HDL of ABCAL in total or liver-specific knockout mice for
A B, < ABCAL restored the HDL cholesterol levels in the liver-
specific knockout mice but only partially in the total
prc&mmu knockout mice 87). The combined data indicate that the liver
3 is the major site for the initial lipidation of apoA-I, which
s seems to be the rate-limiting step of HDL biogenesis and
Hu.:;: :‘;z::: o M;t:,,?:,ﬂ'i\h ,‘,‘.,"3;1:,,&1 the contribution of the peripheral tissues in this process
appears to be small. In addition, the ABCAl/apoA-I or
W L i ABCA1l/preB-HDL interactions in the peripheral tissues
appear to enrich the initially lipidated particle with cholesterol
‘ and increase its stability36—37). However, the fact that
= liver-specific inactivation of ABCAL in mice reduces plasma
HDL to approximately 17% of the WT control suggests that
j“l’::]:i‘igfﬁ“ﬂ] “Pﬁ:;'sleﬁ;:;%'ﬁ‘s)l apm':.ﬁ?.:i'm)l other proteins produced locally by the liver, such as LCAT,

L.

may be crucial for the maturation of HDI3%, 36).

H. L A fundamental question that remains is how lipid efflux
determined by in vitro assays is correlated to the biogenesis
of HDL. Previous adenovirus-mediated gene transfer studies
of apoA-I mutants to apoA-I~ mice showed that a carboxy-
terminal deletion (226243) resulted in low levels of HDL

i:"’*““lﬂ(ug‘j“iﬂ apoA-1[A(220-243)] apoA-1[A(220-243)] cholesterol and formation of a small number of spherical
Tl Il Attt il particles, but no further analysis of the nature of these
K. particles was madelg).
In the current study, we examined by adenovirus-mediated
a gene transfer in apoA=I~ mice the effect of previously
o studied carboxy-terminal deletion mutant apoA{220—
243)] along with the apoA-K(185-243)] and apoA-
R L e I[A(232—243)] deletion mutants, as well as a mutant
uman apoA-I Ab Human apoA-I Ab L s . . .
containing substitutions of charged amino acids in the-188
195 loop of apoA-I, on the biogenesis of HDL. Residues
His 193 and Lys 195 were shown by X-ray studies to interact
with the Cr-acac3 molecules that bridge the amino- and
carboxy-terminal regions of apoA-I and therefore support a
compact configuration of the two-domain structure of apoA-|
in the crystal ). In addition, Glu 191 contributes to a patch
of charged residues on the surface of apoA-I that is close to
hydrophobic residues of the carboxy-terminal domé&in (
The objective was to identify critical domains or residues in
the carboxy-terminal segment of apoA-I that are required
Ficure 6: Two-dimensional gel electrophoresis analysis of plasma for the biogenesis of HDL.
of apoA-I'"" mice expressing the WT or mutant forms of apoA-l g jnjtial parameters determined 4 days post-infection
or the control protein GFP and agarose gel electrophoresis analysis L L .
of plasma of apoA-"~ mice expressing the WT apoA-l or the ~WEre thg pIa;ma !Ipld Ieve_ls and the I|p|d FPLQ proflle. that
apoA-I[A(185-243)] mutant and of purified apoAN(185-243)] can initially identify putative defects in the biogenesis of
protein. The plasma of mice expressing the WT apoA-I (A, B) or HDL, the distribution of HDL in prg- and a-HDL sub-
}Fg(i%rggigﬁtigﬁ:';"a@g:flK?ﬁ%ﬂoggﬁe(fgf;?' ?UgaA”It[SA apoA- populations and the formation of HDL by EM. Hepatic
(232-243)] (3), apoA-i[EfglA/H193A/_K195A] ) \}ver% analyzed apoA-I mRNA levels were _also determined to ensure
by two-dimensional gel electrophoresis and Western blotting using cOmparable levels of expression of WT and mutant apoA-|
anti-human apoA-I antibody (A, D, G, J, K) or anti-mouse apoE forms to interpret the observed phenotypes.
antibody (B, C, E, H), as described in Experimental Procedures.  Using the above criteria, we have established that the two
Il’jeaér;)eel(s:ti\'je%ndPIaEZ?Vl\_l' th_l?hg"slg"’s‘f’np;”gf Or‘;]iF(’:Z”g(spr%SSEinZ”Sher"_'r' carboxy-terminal deletion mutants apoA([L85—243)] and
Al or the carboxv-terminal mutan 18524 n apoA-1[A(220—-243)] that lack the 226231 region had very
sziedoagoiﬁ[aA?fgg_tgA,g)] "’;,mtgfﬁ @Zﬁ’é’pﬁ‘ﬁa?;:ed 3&], ao_‘7’% low total plasma cholesterol and phospholipid levels, which
agarose gel electrophoresis followed by Oil Red O neutral lipid were comparable to those of the control mice that express
:taci)f'&if}ga%ft_t\:\égﬁegg maostgpgeléSiﬂgEa gg?%gg{)éf'g?g:: ggtir-ggm_ﬁ?e the GFP protein and very low HDL levels. The near absence
- | | | X | u .
agterisks indica){e pfe ando-HDL thatpco_ntain WT apoA-I. The gf :_'Dtl‘ (\jNabS C?rrg%(?ratfq by the low plasma %p%A-I(;evel_f
apoA-1[A(185—-243)] mutant formed particles with faster electro- 9€lECIEA Dy (Urbidimetric immunoassay and Dy densily
phoretic mobility than the peHDL of WT apoA-l as demonstrated ~ gradient ultracentrifugation analysis of plasma. Since the
by Western blot analysis, which accumulated significant levels of hepatic apoA-I mRNA levels and the secretion of these
neutral lipid (bands indicated by arrow). deletion apoA-I mutants from cells were normal, the present
ABCAL is inactivated, prg-HDL fails to mature toa-HDL findings suggest that the observed low HDL levels following
and is catabolized rapidly by the kidney, thus resulting in adenovirus infection is the result of fast clearance from
low HDL levels @35, 36). Adenovirus-mediated gene transfer plasma. Previous studies showed that lipid-free apoA-I or
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partially lipidated apoA-I forms can be catabolized rapidly  Although more rigorous studies may be required to assess
in the kidney by the cubulin receptor or other mechanisms the importance of charged residues of the carboxy-terminal
(35, 38, 39). region in the biogenesis of HDL, the current findings indicate

The Carboxy-Terminal apoA-I Mutants that Lack the220  that charged amino acids Glu191, His193, and Lys195 are
231 Region Fail to formu-HDL But They Can Form py& not involved in ABCA1l/apoA-I interactions or interactions
HDL Particles by an ABCA1-Independent Mechanimo of the carboxy- and amino-terminal domains of apoA-I that
additional important parameters, used to assess biogenesigre important for the biogenesis of HDL. Previous studies
of HDL particles, were the formation of HDL particles as @lso showed that substitutions of charged amino acids
determined by EM and the distribution of HDL in gkeand ~ Glu234, Glu235, Lys238, and Lys239 by Ala did not affect
a-HDL subpopulations as determined by two-dimensional the biogenesis of HDL1©), whereas alteration of hydro-
gel electrophoresis. The EM analysis showed that mutantsPhobic residues in the 2312229 region of apoA-I prevented
that lack the 226231 region fail to promote formation of ~the maturation of HDL and led to the accumulation of
spherical HDL particles. The small number of spherical HDL discoidal HDL particles 19).
particles observed in the plasma of mice expressing the two The Amino-Terminal 2184 and 1219 Region of apoA-I
mutants that lack the 22231 region or GFP most likely = Can Promote Formation of pfeHDL Particles in an
represent apoE-containing HDL particles. ABCAZ1-Independent Proceddumerous studies have shown

The two-dimensional gel electrophoresis of plasma showedthat prgg-HDL particles can be formed de novo by an
that expression of apoAA|(185—243)] promoted the forma- ABCA1-dependent process }hat leads to the formation of
tion of pre8-HDL particles but noto-HDL particles. The ~ HDL (35-37, 43—47). In addition, processes catalyzed by
apoA-1[A(220-243)] mutant promoted predominantly the hepa_ltl_c lipase, choleste_rol ester transfer protein, and phos-
formation of prgg-HDL particles and a fews-HDL particles. ~ Pholipid transfer protein can generate DL from
The preponderance of geHDL particles in the plasma of ~ @-HDL particles #8—52). Furthermore, deficiency of apoM
mice expressing the two carboxy-terminal mutants that lack inhibits the formation of pye-HDL (53, 54). Previous studies

the 220-231 region can also explain the low levels of plasma 2lso showed that the plasma of humans with Tangier disease
HDL. (11, 55) and of ABCAL'" mice @4) contains prg-HDL

but lacks o-HDL particles. In the ABCAI'~ mice, the
composition of HDL is abnormal and has an increased PL/
apoA-l ratio @4). In addition, inhibition of ABCAL in

' : ; - HepG2 cells and macrophage cultures by glyburide inhibited
suggest a blockage of the first step in the biogenesis of HDL, the formation ofa-HDL particles but did not affect the

which involves functional interactions between apoA-I and ! . o
ABCAL. Such interactions are necessary for the correct forr_natlon of prgg-HDL particles 66). A" these findings
lipidation of apoA-l and the formation of HDL. indicate that some types of g1DL particles can be formed

. - independently of apoA-I/ABCAL1 interactions.
The lack of HDL formation may reflect inability of apoA-I Similarlv. in this stud h b | PL/apoA-|
to associate with ABCA128), as well as inability to imiiarly, in this study we show an abnormal FL/apo/-

associate with lipids3), or both. A recent study of refolding ;;?ggligr]: ttzﬁr;:[;rl;trfigﬁgg(t)ignoit;[ar;:ﬁg :zp'r:epsé%goihgegsgi
of apoA-I during transition from 50.45 M guanidine HCI )
using stopped flow circular dichroism showed that deletion I[A(185-243)] and apoA_-L{&(ZZ(.)_—243)] mutants. Further-
of the 186-243 carboxy-terminal segment of apoA-I in- more, the electrophoretic mobility of the lipid-free apoA-
creases the free energy required for the transition from theI[A(185_243)] is different from that of the lipidated particles

native state to a partially unfolded intermediate sta@. (It formed in mice expressmg ﬂ_“s carboxy-terminal mutant.
has been proposed that association of apoA-I with lipids ~Overall, our studies establish that the 2ZB1 region of
requires partial unfolding of apoA-140—42). Thus, the apoA-l is required for functional interactions betwgen apoA-I
observed change in the free energy required for the transition2nd ABCAL that are necessary for the biogenesis-6fDL
from the native state to the partially unfolded intermediate Particles and the amino-terminal domain that lacks the-220
state of apoA-IA(186—243)] may affect the association of 231 region can form pfeHDL particles in an ABCA1-
apoA-I with lipids and possibly its interactions with ABCA1  independent process.

that lead to lipid efflux and promote the formation of HDL
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