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[TepiAnyn

YITAPXONTA AEAOMENA: Tlgpiosotepa and 20 ypdvia £govv mepdoet amd
™mv guedvion g emdnuiag tov HIV-1. Eto ddommua ovtd ot yvoOoES Yoo TNV
nafoyévela ¢ AolpnmEng Exovv avéndel Beapatikd kot £xovv onpewmdel onuavtikd
frAuata oty mpoOANYN kol Bepamevtikn g avipetdnion. Opdonuo omoterel M
ewoaymyn ¢ HAART (Highly Active Antiretroviral Therapy), mov éyel mapateivel
onuovtikd v emPioon tov acbevav. Qotdéco 1 HAART dev emeépet v toon kot
oLVENAC 1 avalNTNon EVOAAKTIKOV Bepameidv cuveyiletal.

To ovomuo TV YNUEOKIVOV OmoTEAEL €va €ATIOOPOPO TEdIO £pEvVoc.
Amotedeital and ovocodpacTIKE HOpLo Kot LTodoyelc mov ekPpalovtal and Asvkd
aloc®aipla Kot 10ToVs, Wnitepa oe kataotdoelg eAeypovie. Iailovv onuaviiko
POLO GTI GLYKPOTNOTN OVOCOAOYIKAOV OTOVIHGE®V Y10, TNV GULVE TOL OPYUVIGHOV.
Qc1000 0 10¢ Tov HIV-1 gkpetaidevetol 1o GOGTNUA TOV ¥NUEOKIVAOV Kot dtaitepo
TOVG VTLOJOYELG TOV, TPOKELUEVOL VL TPOGKOAANOEL GTOL AEVKA OLOC(aiplo Kot VoL T
poAvvel. Xapoakmmprotik@ o HIV-1 ypnowonotel tovg vrodoyeic CXCR4 koau CCRS
v vo, poidvel Aepgokvttapa kot pakpoedya. H petdddiaén CCRS5A32 odnyel oy
mopaymyn evog tepayiopévov vrodoyéo CCRS mov dev exk@paletotl otny KLTTOPIKN
peuppavn. Avto £xel og amoTéAes o TV avocio ot noAvvor og opodluyoa CCRS5A32
dropo ko TNV avlektikdétnTo otnv e£EMEN ¢ Aolpméng otovg etepolvyovg
CCR5A32 aocbeveic. H avaxdivyn oavt) odnynce otn onuovpyio cuvOeTikK®dv
aviayoviotdv Tov CCRS mov ypnopomotodvrol otn Qoplokevtiky Oepameio g
hoipwéng and HIV-1. Extog ouwg amd 1o CCRS, €xer Ppebel mog n e&€MéEn g
rolpméEng  emnpedleton Kot omd  GAAOLG  TOAVHOPQEIGHOVS TOV  GUGTIUOTOG
ANUEOKIVAV.

YTOXOX MEAETHZE: Awepegoviinkav ot emOpAcELS EVVEN TOAVUOPPIGUDV
TOV GUOTNHOTOS YNUELOKIVAOV GTNV 0lVOGOAOYIKY| KOl TOAOYIKT OVTATOKPIOT UETA TNV
évapén Oepaneiag pe HAART oe 149 acbeveic mov mapokoiovdnOnkav oto
vocokopeio “A. Zuyypdc” (AMva). Ot moAvpopeicpoi ntav ot akdAovBor: CCR5A32,
CXCL12-3A, CCR2-641, CCR5-59029G/A, CXCR6-3E/K, Inl.1T/C, anidétvnog H7,
CX;3CR1-V2491 kou CX3CRI1-T280M.

YXEAIAXMOX MEAETHZE: IlpayuatomomOnke yovotumiky avadAvon 6Toug
acBeveic ypnowomoidviag PCR kot mAektpoedpnon o€ yéAN ayopdling ot
akpvAoudiov.  AxkolovOnoe  otatotik  avaivon  katd  Kaplan-Meier
APNOLOTOLDVTAG TO akOAovOa Tehkd onueio: 1) Xpovog amd v Evapén g
HAART péypt m peioon tov ukov goptiov (VL) kdto and ta aviyvedouo enimedo
(<50cps/ml), 2) dudpkea katootoAng Tov VL kdto and aviyvedowo emineda, 3)
ypovoc amd v évapén e HAART péypt tv Gvodo tmv CD4>200cells/mm’ kot
>500cells/mm’ 7y aocBeveic mov eiyov apyk TR CD4<200cells/mm’® kot
<500cells/mm’ avtiotova, 4) xpovoc amd v évapén e HAART péypt Ty mrdon
tov CD4 k1o amd TV apyikn Ty.

ATIOTEAEEMATA: Am6 t pehétn oavt mpoékvye OTL o€ acbevelg pe
apywkn Tiun CD4 petagd 200-499cells/mm3 xkor etepoluyove 1 opdluyovg yua 10
aAiniopopeo CCR2-641 vinpée tayvtepn ntwdon tov VL (3.5+0.5unveg) kdtw amod
TO OVIYVELGIULOL EMITEDD GUYKPLTIKA e TOLG OLOLVYOVGS Y10l TO PUGIKO AAANAOLOPPO
tov CCR2 vmodoyéa (10.2+1.4 pnveg)(p=0.018, n=69). Emumiéov acbeveic pe to
arniopoppo CCR2-641 Swmpovcav VL kétew omd 50cps/ml ywo peyorvtepo
YPOVIKO dtdotno. cvykpltikd pe acBevelc opdluyovs yio 10 QLUGIKO GAANAOLOPPO
tov CCR2 (2842 kou 2042 pnveg avtiotorya, p=0.048, n=69). Ze acOeveig pe apykn
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] CD4  peta&d 200-499cells/mm3  kor  etepolvyovg M opdluyovg Yoo 1O
adnAdpopeo CXCL12-3A, ta CD4 ovéndnkav taydtepa néve amd 500cells/mm’
(9£2 pnveg) ovykpitikd pe aocBevelg opdluyovg yoo T0 UOIKO CAANAOLOPPO TOV
CXCL12 (14£2 punveg) (p=0.023, n=69). O1 popeic Tov CXCL12-3A aAlAnioudppov
EUPAVIOOV KOl [l TAoT Yo ToyvTepN Ttdon tov VL petd v évapén g HAART
CLUYKPITIKA HE TOLG OUOLuYOVS @Opelg Tov LGIKOL aAANAoudpeov (7.4£1.6 kot
10.5+1.7 pnveg avtioctoyya, p=0.103, n=69). Xe acbeveic pe 10 GAANAOLOPPO
CXCR6-3K og opdloyn 1 etepoluyn Katdotaor mtopatnpnonke pikpotepn dtdpKelo
KkataotoAng tov VL<50cps/ml cuykpitikd pe toug opodluyovg CXCR6-3E (1946 kot
48+3 unveg avtiotowya, p=0.036, n=137). Anevavtiag n mapovsio Ttov CX3CR1-2491
kot Tov Tov CX3CR1-280M g opolvyn KotdoTaor cLoYeTioTKe He TavTEPT lvodo
tov CD4 oce vynlotepa emineda ocvykpitikd pe tov opolvyo CX3CR1-249V ko
CX3CR1-280T yovotumo avtiotorya (3+1 pnveg oe opodluyovg CX3CR1-2491/1, 16+2
unveg oe opolvyovg CX3CR1-249V/V acbeveig, p=0.001, n=115), (3+£2 pnqveg o€
opdluyovg CX3CR1-280M/M, 19+3 pnveg oe opoluyoug CX3CR1-280T/T acbeveig,
p=0.024, n=115).

YYMIIEPAZMA: Ot noivpoppiopoi CCR2-641, CXCL12-3A, CXCR6-3E/K,
CX;3CR1-V2491 kou CX;3CR1-T280M emmpedlovv v ékPaon g HAART pe Bdon
TOVG 10A0Y1KOVS KOl AvOGOA0YIKOVG OeikTEC TapakoAoVONong o€ acheveic pe Aoipwén
and HIV-1. Ta anoteléopota TG mopodcos HEAETNG VTOJEIKVOOLV OTL Ol TOPOTAVE®
ynpeokiveg mailovv onuavtikd polo oty maboyévela g Aoipwéng and HIV-1 kot
UTOpPOVV VO, TPOSPEPOVY UEALOVTIKOVG BEpAmEVTIKOVG GTOYOVS UETE amd KOADTEPT
KATOvONon TOV OAANAETOPAGEDY TOVG,.
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Abstract

BACKGROUND: More than 25 years have passed since the emergence of the
HIV-1 epidemic. During this time our knowledge about the pathogenesis of HIV-1
infection has increased substantially achieving many accomplishments in its
prevention and medical treatment. A critical step has been the introduction of HAART
(Highly Active Antiretroviral Therapy) which has significantly prolonged the survival
of infected patients. However HAART does not cure the infection and new targets for
therapy are being pursued.

The chemokine network is a promising field of research. It consists of
receptors and molecules produced by tissue cells at sites of inflammation and
leucocytes. Its role is to mediate the creation of immune responses. However HIV-1
exploits the chemokine network and uses its receptors for cell adhesion and infection.
The receptors CXCR4 and CCRS5 are used by HIV-1 to enter lymphocytes and
macrophages. The mutation CCR5A32 leads to a truncated form of CCRS which does
not appear on the cell surface conferring infection immunity to homozygous
individuals and resistance to infection progression in heterozygous patients. This has
resulted in the creation of CCRS antagonists for use in HIV-1 medical treatment.
Other mutations in chemokine receptors or their ligands have also been shown to
affect the progression of HIV-1 infection.

OBJECTIVE: In this study we examined the effects of nine chemokine
polymorphisms on immunologic and virologic response to HAART in a group of 149
patients followed in “A. Syngros” Hospital (Athens). The polymorphisms were
CCR5A32, CXCL12-3A, CCR2-641, CCR5-59029G/A, CXCR6-3E/K, Inl1.1T/C, H7
haplotype, CX3CR1-V2491 and CX3CR1-T280M.

STUDY DESIGN: We genotyped our patients using PCR and agarose and
acrylamid gel electrophoresis. We performed Kaplan-Meier analysis using the
following end-point criteria: 1) time from HAART initiation to undetectable viral load
(VL<50 copies/ml),(2) maximum duration of viral suppression, (3) time from
HAART administration until CD4 elevation >200 cells/mm’ for patients with baseline
CD4 below 200 cells/mm’ and >500 cells/mm’ for patients with baseline CD4
between 200 and 499 cells/mm’, respectively, and (4) time from HAART initiation
until CD4 reduction below baseline values.

RESULTS: Our results revealed that patients with baseline CD4 between 200-
499 cells/mm’ and heterozygous or homozygous for the CCR2-64I allele achieved
undetectable VL counts at 3.5+0.5 months as compared to 10.2+1.4 months in the
group homozygous for the wild type receptor CCR2 (p =0.018, n=69). Additionally
patients with CCR2-64I retained undetectable VL for 28+2 months in contrast to 20+2
months in the homozygous wild type group (p =0.048, n=69). Patients with baseline
CD4 between 200-499 cells/mm” carrying CXCL12-3A restored the CD4 population
faster than the homozygous wild type group (mean: 9+2 and 1442 months,
respectively, p =0.023, n=69) and demonstrated a trend for faster VL suppression than
the wild type group (7.4+1.6 months and 10.5+1.7 months respectively, p=0.103,
n=69). Patients with the CXCR6-3K in homozygous or eterozygous state exhibited a
shorter duration of viral suppression (<50cps/ml) in comparison to homozygous
CXCR6-3E patients (mean 19+6 and 48+3 months respectively, p=0.036, n=137). On
the other hand the CX3CR1-2491 and CX;CR1-280M alleles in homozygous states
were correlated with a favourable response to HAART by faster restoration of CD4
counts to higher levels compared to the homozygous CX3CR1-249V and CX;CR1-

viii



280T states respectively (mean: 3+1 months in CX3CR1-2491/1 patients, 16+2 months
in CX3CR1-249V/V patients, p =0.001, n =115 and mean 342 months in CX3CR1-
280M/M patients and 19+3 months in CX3CR1-280T/T patients, p =0.024, n =115).

CONCLUSION: The polymorphisms CCR2-641, CXCL12-3A, CXCR6-3E/K,
CX3CR1-V2491 and CX;CRI1-T280M affect the immunological and virological
response to the initiation of HAART in HIV-1 infected patients. The results from this
study suggest that the above chemokines and receptors are important in the
pathogenesis of HIV-1 infection and may provide new targets for therapy in the future
after better understanding of their interactions.
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2UVTOLOYPOPLES

AIDS: Acquired Immune Deficiency Syndrome
APC: Antigen Presenting Cell

CDC: Center for Disease Control and Prevention
CD: Cluster Differentiation marker

Cps: Copies

gp: glycoprotein

GPC: G Protein Coupled Receptor

HAART: Highly Active Antiretroviral Therapy
HEV: High Endothelial Venules

HIV: Human Immunodeficiency Virus

HSV: Herpes Simplex Virus

HTLV: Human T cell Leukaemia Virus

IL: Interleukin

IFN: Interferon

IP-10: IFNy inducible Protein 10

I-TAC: Interferon inducible T cell A Chemoattractant
LARC: Liver and Activation Regulated Chemokine
LDL: Low Density Lipoprotein

LTR: Long Terminal Repeats

MCP: Monocyte Chemoattractant Protein

MDC: Macrophage Derived Chemokine

MEC: Mucosae associated Epithelial Chemokine
MIG: Monokine Induced by v interferon

MIP: Macrophage Inflammatory Protein

NK: Natural Killer lymphocytes

NRTI: Nucleoside Reverse Transcriptase Inhibitors
NNRTI: Non-Nucleoside Reverse Transcriptase Inhibitors
PCP: Pneumocystis carinii Pneumonia

PCR: Polymerase Chain Reaction

PI: Protease Inhibitors

RANTES: Regulated on Activation Normal T-cell Expressed and Secreted



RFLP: Restriction Fragment Length Polymorphism
RT: Reverse Transcriptase

RNA: Ribonucleic Acid

SDF: Stromal cell Derived Factor

TARC: Thymus and Activation Regulated Chemokine
Taq: Thermophilus aquaticus polymerase

Th: T-helper

TNF: Tumor Necrosis Factor

UTR: Untranslated Region

VL: Viral Load
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I. I'eviko Mé€poc



A. HIV AOIMQZEH

Al. Etcaywyn

‘Exouv mepaocer 25 ypdvio amd v mpOTN avapopd Yot OHOGLAOPIAOVG
acBevelc pe mvevpovia amd Pneumocystis carinii 6 £30(0C 0VOGOOVETAPKELQGS.
AxoAo0ONCOV CUVTOHO VEEG OVOPOPES TEPLOTATIKAV, (OOTOV &va YpOVO UETA
vioBetOnke 0 Gpog cHVIpopo emiktnTNG avocoaverapkelag (AIDS: acquired immune
deficiency syndrome), yio vo cvumepiddfel acBeveic pe gukoplokég AOUDEELS Kot
KoKkonOn veomhdopato oe €00p0G EMIKTNTNG OVOGOAOYIKNG OVETAPKEINS AYVOOTNG
artoroyiog. To 1983 amopovmbnke yio TpdTn EOPA £vag VEOG PETPOIOS Ad TO OipLoL
acBevav pe AIDS, mov apyikd ovopdotnke HTLV-III (Human T cell Leukaemia
Virus III) kot otn ovvéyere HIV (Human Immunodeficiency Virus). O HIV éxtote
€xel evoyomomBet yia 10 BAvato teplocoTéEPV amd 25 ekatoupvpiov avipoTmv, EVvod
wwitepa Papd eivor to mANypo g emdnuiog v TG XOPES TG AQPIKOVIKNG
Hmneipov, 6mov Bpioketar t0 70% tov polvouévev atdpov maykosping. I'ia to Adyo
avtd o I'. I'pappatéag tov OHE éyxer yapaxtnpicet tov HIV Baocikd eumddo yio v
AVETTVEN TOV YOPGOV VTGV

Amo v gpedvion tov HIV péypt onpepa £xovv onuetmbel onuavtikd frpato
oV mpoomdOelo AEYYOVL TNG EMONUOG KOL OTY] QOPLOKEVTIKY OVIYLETOMTION TNG
rotlpwéne. Evdeiktikd o kpd oyetikd  ypovikd ddotnua  dnuovpynonkov
evaicOnta  dyvootikd teot, eAEyyOnkoav  ov tpdmeleg aipotog, €wonydn o
TPOANTTIKOG  €AEYYOG O  TOAAOVUG TOpEl, onuovpyndnkav €0kd Kévipa
TAPOKOAOVONOTG 0GHEVAOV Kol GLGTI LT KOTOYPAPNG Kol EAEYYOL, dntovpynonKay
peyaies PAoelg OEOOUEVOV YlO. EVIGYLON TNG EPELVNTIKNG TPOooTdbelng Kot yio
enavallohdynon tov Bepamevtikdv kKatevbuvinplov odnyiwv kot Ppédnkav 21
OVTIPETPOTKA PAPLLOKO, TOV TEPLOPLGOAV CTUAVTIKA TN Voo pOTHTA Kol BvyntotnTa TmdV
acOevav.

QoTO00 TA EMTEVYUATO OQVTO OLPOPOVV KLPIMG TIG YDPEG TOL OVETTVYUEVOL
KOoUov, evd M mpoomdBen yio gdbpeon guPoriov, mov Oa aAlale TV TPOTN TNG

emonpiog, oev £yel KapmoPopnoetl akoua. Emumiéov ta papuoka mov avakaAvednkoy



yopoaktnpifovior amd oAy VYNAO KOGTOG Kol OgV EMPEPOLV TNV {0oT, 0PoV dgv
Umopov va ekpil®covV Tov 10 amd TO YEVETIKO VAIKO ALGLYOVIK®OV KLTTAP®V, OTOV
Bpioketon oe AavBavovoa kotdotocn. Zuvenmg n emdnuio Tov HIV anotelel axopa
pio cofapn ameldn yo ™ oMpocio vyeio e GoPapPEG KOWMVIKES TPOEKTACELS KO Y10l
T0 AOyO0 0vTO OoviAel TO €PELYNTIKO &VOLOPEPOV €VOG UEYAAOL TUNLOTOS TOL

EMOTNUOVIKOD KOGLOV TOYKOGUIWG,.
A2. Iohoywka yapoaktnpiotikd tov HIV-1

0O 16¢ tov HIV givan petpoidc kot avikel otny vrootkoyévelo Tov Lentivirinae.

Ta opywo copotidol tov L eivar ceapikd, dwpétpov 100-120nm (Eyqua 1).

RNA

EEotepikd mepifdiietor amd o dutAn
QOOEOMTIOIKN pepPpdvn TpoepyOuevn amnd
™V KLTTOPIKY HEUPPAvVN TOL  KLTTAPOL
Eevioth|. Ztnv empdveld g @Epel N
peuppavikn mpmteivn env Tov dopeitan and
TG yAkompwteives gpl20 ko gp 41. H
gpl20 ovvoéetan pe v gp4l ko
oynuotiCer owepn. Tplo tétown  Ouepn

oynuatiCouv éva ovumhoko. X1o eEopepéc
OUUTAOKO  OVTO 120 dwrtdoceton

H o gp oot Yympa 1: Mopeoroyio tkov
TePLOePIKG kot M gp4l oto kévipo. Ekt0¢  copatidiov HIV!

and T TPOTIEV]  env  e£®MTEPIKA, M
peuppdvn emevdvetol ecOTEPIKA Omd TN oTpouatiky mpoteiviy pl7 (MA=matrix
protein). Xto Kévipo PpickeTol To KLAVOPIKO Koyidlo, mov amoteleitor and e€apepn
™G Koyikng mpateivng p24 (CA=capsid protein). To kayidio mepiéyel v avticTpoen
petaypapdon (RT), v ukn wvteykpdon kot ta dyuepr) Tov 1kov RNA emevdvpéva pe
mv vovkheokayiky mpotsivy p7 (NC: nucleocapsid protein)'.

210 oyfua 2 @aivetal 1 Sopn TOL YEVETIKOV LAKOV Tov 10V. To yévopa tov
HIV-1 apyiler ko tedewwver pe to tunuato LTR (Long Terminal Repeats), mov
nmoilovv pLOOTIKO POAO OTN HETAYPOPYT] T®V YOVOIOV Kol TEPEYovv BEGELS
TPOGOEONG LETOYPUPIKMY TOPAYOVI®OV TOL KLTTAPOL Kot Tov V. To yovidio gag

Kodwomolel mpwteiveg Tov vovkieokayidiov. To yovidio pol kwduomotel dopukég



TPOTEIVEG KBNS KoL TNV avtiotpoen petaypapdon (RT), mv npwtedon (PR) kot v
wteykpdon tov 100. To yovidlo env kwdwonolel v tpwteivny gpl60, and v onoia
TPOKLTTOVV Ol peUPpavikéc yAvkompwteiveg gpl20 kou gp4l. Emiong eaivovtol ta

, . 1
yovidw tat, rev, nef, vif, vpr kot vpu .
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Zympa 2: Tovidio tov HIV-1",

A3. ITIpocPoAn kuttdpov Cevio

H poéilvvon tov wvttdpov Eeviomy ECekivd pe TV TPOOKOAANGNM  TNG
yhvkompoteivng gpl20 oe KatdAiniovg vmodoyeic tov kvttdpov (Zynua 3). O
vrodoyéag CD4 eivar 0 Bactkdc vVTOdoYEAG TOV YPNGIUOTOLEL 0 10 Kol 0 0TOi0g TOL
enmutpénel vo. mpookoAAinOei ota T-helper AgppokVttopo Kot GTO. HOVOKVTTOPO-
paxpoeaya. ['a v €16000 Tov OUM®G 6Ta KOHTTOPA AVTA YPEELETON KOt TNV TAPOVGial
€VOG de0TEPOL VIOOOYEN («cLUVVLTTOdOYEN»). O VITOJOYEAS VTOG OVIKEL GTO GUGTN O
TOV YNUEIOKIVAV KoLl Ol IO AVIUTPOo®TEVTIKOL otnv maboyévela tov HIV-1 eivar o
CCRS5 xor o CXCR4. Mg ™ ovvoeon g gpl20 otov CD4 kot tov vmodoyéa
AMUEKIVOV aAAdCel M otepeodidtaln tov cvumidkov gpl20-gpdl. O mpwreiveg
gp41l mpoPdAilovv omd 10 KEVIPO TOL GULUTAOGKOV KOl E1GEPYOVIOL GTNV KLTTOPIKY
peuppavn  odnymvtag oe oOvinén tov pepPpavikod TEPPANUATOG TOL 100 HE TNV

KUTTOPIKN HEUPpdvn.



[posdeon Evvizon pe CD4 Edwieon ovvomodoyén  Edvmnin pe wot, pepfpim

Yympuo 3: Ilpoécdeon gpl20-gp4l tov 100 pe CD4 kot cvuvvmodoyéa
ANUELOKIVOV Yoo TNV oOvinén g pepPpdvng tov ukov copatidiov pe tnv
KLTTOPIKN HEUPPEvN TOL KLTTAPOL EEVIOTY .

Axolovbel M €l60d0¢ TOV KAW1diov GTO KVLTTAPOTAAGHO OOV 1 AVTICTPOPN
petaypapdon (RT=reverse transcriptase) onuiovpyel durhég EMkec DNA pe untpo to
ukd RNA. To uké DNA petagépetor 6tov mopiva tov Kuttépov, 6mov e ) Pondeia
™G UKNG WIeyKpaons evoopatovetor oto kuttapwd DNA. H kvttapikp RNA
molvpepaon Il petayphoeer to evoopotopévo ukdé DNA. H petdopaon tov DNA
mapdyet opyka tig tpmteiveg Tat, Nef, Rev. H Tat ka1 1 Rev déivovv m dvvatdtta
TOPOYWYNS KO TOV VTOAOMOV UKDV TPOTEIVOV HEGH EVOALUKTIKOD TEUAYIGHOD TOV
mRNA Kot petagopds tov o610 kvttapdmiacua.. Ot mpmteiveg kot to ukd RNA
GLYKEVTPOVOVTOL TNV KLTTOPIKY| LEpPpavn, omov oynuatilovrol véa 1Kd copatiow

KoL amokoAGVTAL amd TNV KuTTaptch pepPpavn (Zyfiuo 4)".
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Zyfpa 4: L1ad0 KutTaptkng poivveong amd tov HIV

1. [Ipdodeon 100 kot cOvINEn. 2. AvticTpoen petoypaen-onuovpyio ukod DNA.
3. Evooudtowon oto kuttapikd DNA. 4. Metaypagn ukov DNA. 5. Metdppoon
mRNA. 6. Zvvappoldynon ukdv copatidioy kot opipaven

A4. ITaBoyévera g Aotpwénc and HIV-1

H lolpwén amdé HIV-1 mov dev vmdkerton o€ avtipetpoikn OBepomeia
akohovBel po mopeia 10 ypovov  mepimov. H AolpmEn petadidetor eite pe
ceEovaMkn eraen eite apatoyevog. Ta otddia mepthapfavovy v poéAvvon, v
TPOTOYEVY AOIU®EY, TNV OPOUETATPOTT], TN AOVOAVOLGO OGVUTTOUOTIKY AoTH®EN,
TNV PO CUUTTOUOTIKY, TO GUVOPOUO EMIKTNTNG ovocoovemdpkelag (AIDS:
Acquired Immunodeficiency Syndrome) kot v mpoympnuévn Aolpwén e
CD4<50/mm’.

IIPQTOI'ENHY AOIMQEH: Metd 1 polvven  opyiler o

TOALOTAQGIOCUOG TOV 100 TTov ToV KaboTtd epyaotnplokd aviyvedolwo oe 4-10
efdopddec. O 10g dooTelpeTOl GTOV EYKEPAAO, TO GTANVOA, TOVG AEUPAOEVES, TOV
eEolepeadevikd Aepekd 10td. H mpwtoyevng Aolpwén pmopel va ekdnilwBOel pe
GUVOPOLO AOIUDOOVG LOVOTTUPTVAGTG, LE TUPETO, PaPLYYOAYic, KNAMOOPAATIODOES



eEavonua, Aspeadevomabelo, pvodyies, apBpodyiec, dudppola, vovtio, EUETO,
vevpondBeia 1 eykeparomdfeia. Ta Tpodpa avtd cvunTOUATo GLVINHMG dopKovV
1-2 gBdopndodes. Xto owdlotmua avtd to uxkd @optio (VL=viral load) ov&dver
dpapatikd eved  KotokpnuviCetar o apBuodg twv CD4  T-Aepgokvttépwv.
[MopdAAnia avantdcoeTol €101KN KLTTOPOTOEIKY] T-AEUPOKVTTOPIKY AVOGOAOYIKY
OTAVTION TOV TPOKAAEL OTAOIKA TTOGCT TOV EMTEIM®V TOV 100 GTO Oipo, EVO T

CD4 T-Aepgokitrapo avépyoviat il og aptBpd .

AANOANOYZA AXYMIITOMATIKH AOIMQZEH: AxolovBel 1 AavBdvovca
nepiodog, otnv apyr g onoiag to VL &yl mécel og éva Pacikd eminedo Aoym tng
T-kutrapotolikng amdvinong. To emimedo avtd €xel mpoyvwotikn ofio yoo v
nopeta g Aolpwéng. Oco younidtepo 1o VL, 1660 kaidtepn N tpdyvoon. Eniong
KATO TNV LIOYOPNON NS TPOTOAOIHMENG Kot TV omapyn ™S AavOdvovcag
nepLodov ta enineda CD4 T-Aeppoxidtropwv £xovv enavEADEL, ®GTOCO TOPAUEVOVY
0€ EMMEDN YOUUNAOTEPU GLYKPLTIKA LE TNV TEPI000 TPV TNV opoueTatpony|. Emiong
010 TEAOG NG TPOTOAOIU®ENG epeoviletal YLUIKY OmAVTINOY UE TOPAY®OYY|
AVTICOUATOV EVavTl TG HeUPpavikng mpwteivng tov v Env. H AavBdvovca
nepiodog ywpic Bepameio kopaiveror avaroya tov acbevr. Yrdpyovv acOeveic mov
otatnpovv VYNAES Tiég CD4 AeppoKLTTAP®V Yol TEPICCOTEPO AO § YPOVIO. Kol
dAhot mov €yovv tayeig pvOuovg mrwong twv CD4 Aesppoxvttdpov. 2610660 01
neplocdTepol, pe apyky Ty CD4 Aspgokvttapov >1000cells/mm® mpwv v
opopetatpony, eppaviCovy véa Ty CD4 mepimov 670cells/mm’ oto téhog Tov 1°°
étovg kar ot ovvéxeln mrhon tov CD4 kotd 30-90cells/mm’ avd étog. Eto
owotnuo avtd ot acBevelc eivor acvpmtopoatikoi 1 umopel va  gpeaviCovv
vevikevpévn  Aepopodevomdfeia.  Xtar  PAACTIKA  KEVIPO  TOV  AEUPAOEVOV
avevpiokovtal ToAvapOpo UKE copatiol Yop® omd dEVOPOKVTTAP, OTOL
épyovtal oe emagn pe T-Aeppokdtropa, ta omoio poAvvovv. H gupeio dtaomopd
TOV 100 6€ OAO TO COUO 00NYEL OE AVGLYOVIKY] EVOMOUATMOT] TOV UKOD YEVETIKOD
VAo ot0 DNA xvttdpov Eeviotdv, dnwg sivol To HOKPOPAYa, To LVILOVIKA
CD4 Aepgoxvttapa kot to. CD4 Agppokidttapa yopig ovityovikn eumeipio (naive).
To VL eivan otaBepd M epopovilel otadwokd pkpr avénon, evo ta CD4 T-
AELPOKVTTAPO TOV TEPLPEPIKOV aiploTog epeaviCovv otadiokd pukpn ntoon. O
TOALOTAQGIAGIOGC TOV 100 KOt 1] KATAGTPOPY| TV HoAvopévev T-Aeppokvttdpmv

ocvveyiletal oTovg AepEKODS 16TOVG 6€ OAN TN AavBdvovso epiodo e LYNAOVG



pvOuovc. Ta AepgokvTTOpa €VEPYOMOOLVTOL Kol TOAAMTA0GLAlovTal €miong

TayOTATO, EVO GLYYPOVOSG LOADVOVTOL OO TOV 10 KOl KOTOGTPEPOVTAL iTE e Ao

Kol ameAevfépmon VEOV UKDV COUOTIOI®VY, ElTE Le emaywyn ™G ATOTTOONG And

tov 10. Ymohoyiletor OTL KOTé TNV OCLUTTOUOTIKE TEPI000 KATOGTPEPOVTOL

kadnpepwa 10° CD4 Aeppokbrrapa 610 Aeppid 10td* e,

TIPQIMH XYMIITQMATIKH IIEPIOAOX: H npdiun GOUTTOUOTIKN

nepiodog Eekvd e TV epPaviorn voonudtov pun ewdkov yuo v HIV-1 Aoipmén, ta

omoio Opmg mapatnpovviat cvyva oe acheveic pe HIV Aolpmén. T'ia to Adyo avtd 1

ddyvoon toug emPdriel Tov Edeyyo tov acBevovg yio mbav HIV-1 Aoluwén. Ot

KOTOOTAGELS OVTEG Etvat o1 akOAOVOEG:

1.

wok w

10.

11.

Baxtnploxn ayysiopdtoon

Koavrtvtiaon otoparoc, pdpoyya

Koavtivtioon kOAmov avOektikn o Oepaneia, cuyvn, enipovn
Avcmhacio Tpoyniov unTpag, Kapkivouo in situ

SVOTNUOTIKG  cvumtdpate Onmg mopetdg (38,5°C) 1 didppoia
OLapKELOG LEYOADTEPNG ATt Eva VAL

Tpyywt AevkomAaKio GTOUATOG

‘Epnng Lowompag oe 600 TOLAGYIGTOV SOPOPETIKA EMEICOON 1) OF

TEPLOCOTEPA OO EVOL OEPLOTOLLNL

[3roma6n Bpopporevikn mopevpa

Aolpwén pe Motépla

[Muehikn @Aeypovn, Wiaitepa 0tTav ivol EMIAEYUEVT] LE COATILYYIKO
N ©ofNKK6 amdoT I

[Teprpepikn| vevpomdBera

2YNAPOMO EHIKTHTHY ANOXOANEIIAPKEIAY (AIDS): To

otdo0 avtd ™G AOIHMENG EKOMADVETOL HE VOONPES KATOOTAGELS TOL OV

TOPOTNPOVVTIOL GTO YEVIKO TANBVGUO, Tapd LOVO GE AoOEVEIC [LE OVOCOOVETAPKELQ.

Avtég meprlopdvouv Tig akOA0LOEg KMVIKEG KOTAGTAGELS:

1  Koavtvtioaon owcoedyov, Bpdyymv, Tpoyeiag, TVELHOVOV

2 AmOntikd xopxivopo TpoyniAov

3 Koxkid10edopokntioon YeEVIKELIEVN N EEOTVEVIOVIKN
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EEmmvevpovikn KpLTTOKOKKimoN

Xpovia evtepikn kpvrtoonopdiaon (>1unva)

Aolpmwén and xuttapoueyarold (EKTOC NTATOC, GTANVOC N AEUPASEV®V)
Ape1pAnotpoctditida omd KuTTapopUeyoloio

HIV-1 oyenildpevn eykeparomdBeio

HSV: éAkog mov mapauéver mepliocoOtepo amd Eva  pnva, Ppoyyitda,
TVELLLOVITION, 01G0PAYITION

[evikevpévn M eEOTVELLOVIKY| IGTOTAAGUOGCT

Xpoévia evtepikn 1ooomopiaon (didpkela TeptocoOTEPO amd 1unva)
Yapkopo Kaposi

Burkitt Aépoopa

AvocofracTtiko Apupmua

[pwtonabég Aéppmpa eyKe@aiov

levikevpévn M eomnvevpovikn Aoipwén omnd Mycobacterium avium 1 M.
kansasii

Aolpwén amd M. tuberculosis

[Tvevpovia and Pneumocystis carinii

Ymotpomalovseg mvevpovieg

[Tpoodevtikny ToAvesTIOKT] AcvKOEYKEPUAOTAOELD

Ymotpomalovoa onyopio omd Salmonella

To&omAdopwon eykediov

2Hvopopo kayeElag e€otiog tov HIV-1

AveEapmra and Tig KMviKES ekdnAdcels tov AIDS, vrépyovv kou tpiat oTAd0L

Katataing pe kpumpo Tic tpég CD4 T-Aepgoxvttapov. Koammyopia 1: 6cot

acBeveic éxovv CD4>500/mm’, katnyopion 2: ot acbeveic pe CD4 peta&d 200-

499/mm’, kotnyopia 3: ot aodeveic pe CD4<200mm’. H tehevtaio kotnyopia

(CD4<200mm’) Bewpeitar 016510 AIDS apod 0 HEGOS XPOVOC ERPEVIONS KAMVIKAG

ekONlwong AIDS petd v ntdon tov CD4 ota enineda avtd dev Eemepva Tovg 12-

18 unvec.

TIIPOXQPHMENH AOIMQEH ME CD4<50/mm’: 1o 61510 avtd

N emPioon yopic depameio cuvidme dev Eemepva Tovg 12-18 piveg'”.



AS. Avtipetpoikn aywyn

Me Vv avokdAloyn Tov ovTpETPOIK®OV QapUAKOV €xel oAAGEEL plikd M
mopeior g Aolpwéng amd HIV-1. To npdto avtipetpoikd @dppoko mov eykpidnke
ot HITA yw t Ogpaneio g Aolpwéng and HIV-1 frav to AZT (zidovudine) 1o
1987. To AZT avhkel otnv komnyopio. T®V VOUKAEOGIOIKMY OVOCTOAE®V NG
avaotpoens petaypapdong (NRTI: Nucleoside Reverse Transcriptase Inhibitors).
AvoTUY®MG OUMG T EUEAVIOT OVOEKTIKOV HETOAAAYUEVOV OTEAEY®V TOL 100 ©F
oynuata  povoBepaneiog pe AZT mepldpioe TNV AMOTEAEGUATIKOTNTA  TOV.
AxorovOnoe 1 ohvBeon véwv NRTI kot n yopnynon SImAdV Bepamevtik®y oynUatov
pe 0vo NRTI ywo peyadvtepn opactikdtra. Opmg n avBexktikdétta oe éva NRTI
oVYvl cuvodevdTaY ad daoTavpPovEVN ovOekTiKOTNTO 08 AAAo NRTI.

H peyoivtepn amoteleopatikdtnro ota Bepamevtikd oynuoto emtedydnke
petd to 1996 pe v xvkhoeopio TV avocToAéwv G tpwtedong tov HIV-1 (PI:
Protease Inhibitors) kot t ypnon tpmAng aymyng pe 2NRTI ko éva PT 1 2NRTT ko
éva, NNRTI (Non Nucleoside Reverse Transcriptase Inhibitor). Ot cuvdvacpol avtoi
OVOUACTNKAY OVTIPETPOIKT] aywyn vynAng opactikotntag (HAART: Highly Active
Antiretroviral Therapy) kot moAv cOviopo eavnke 1 vrepoyn s HAART évavt
TpoNyoLUEVOV Bepameldv oty Tapdtact g enPioons Tov acbevav kot ) peiowon
™G voonpoOTnTig rong20’21 2B Avth amekovileTal TOPAcTOTIKA 0T dtorypappoto 1
kot 2. Qotoéco 1 eEEMEn dev otapdtnoe exel. Amd 10 1996 €xel anotvnwbel oy
Bproypapio exteTapéV KAVIKY gumelpion Kot opyavoUEVES LEAETEG TOL 0O YNCOV
o€ PEATIGTOVE GLVOVACHOVS PAPUAK®VY, HEIMOT TNG CLYVOTNTOG TOV TOPEVEPYELDV
Kol o amAomomuéva oxynuata. EmummAéov ot gappaxevtikég emaoyég e HAART
égxouv avénbel moAv Ady® avakdAvyng Kavovpylmv SpPACTIKOV OLGLOV. AVTO
eoivetolr otov mivaka 1, Omov TO AVTIPETPOIKE QAPHOKO TPOS TO TAPOV
katataocovtol og téooeplc Katnyopieg: NRTI, NNRTI, PI kot FI (Fusion Inhibitors:

aVOOTOAEIG TPOGOESTC TOV 100 GTO KOTTOPO).
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NRTI NNRTI PI FI
Abacavir Delavirdine Amprenavir Enfuvirtide
Didanosine Efavirenz Atazanavir
Emtricitabine Nevirapine Fosamprenavir
Lamivudine Indinavir
Stavudine Lopinavir/Ritonavir
Tenofovir Nelfinavir
Zalcitabine Ritonavir
Zidovudine Saquinavir
Tipranavir

IMivaxkaeg 1: Katnyopieg avtiperpoik®dv Qopuikmv:
NRTI: nucleoside reverse transcriptase inhibitor, NNRTI: non nucleoside reverse
transcriptase inhibitor, PI: protease inhibitor, FI: fusion inhibitor

H amoteleopatikdtra g HAART mhéov mepropiletar and Tig mapevépyeleg
TOV QUPUAK®V, TIG SVOKOAES GUUUOPPOGNS TOV ACHEVOV GTNV XPOVIO. Kol TOAAOTAN
aym®yn Kot TNV ELEAVIOT avOEKTIKOV oTeEAey®V Tov 100. Emtiong to vynAo g k0610G
onpovpyet cofapd mpoPfANUOTE GTNV O1400GT TNG OTIS OVOTTUGGOUEVES YDPEG OALYL
KOl O KOWMVIKEG OUAOES TMV OVERTLYHEVOV KPOTOV TOL Ogv £€(0ovV TANPN
vyglovoukn KéAvyn. To mo onuovtikd opwc tpdpinua g HAART Bpioketon oto
yeyovog 0Tt 0ev empépel TNV laon amd T AoipmEn, apov dev umopel va e€arelyel ta
HLOALGLEVA KOTTOPO TTOL PEPOVY TO YEVETIKO VAIKO TOV 100 eveoUaTopévo 6to DNA
TOVG 6¢ AavBdvovoa KATdoTaon, OT®MG Ta pvnuovikd T-Aepgokvttapa ce Mpepio
(resting), ta T-Aep@okvTTdpo Y®PIC avVTIyovVIKn eumelpio (naive) Kot To LoKPOQayd.
XopoKTNploTIKG  EKTIHATAL TS O Ypdvoc nuicelng Cong poivouévov T-
Aeppokvttapov oe npepio (resting) eivon 44 pfvec. Xvvenmg ywoo v e€dvtinon
avTOV TV defapevav (reservoir) Tov 100 ypetdlovior TOAAEG dekaeTieg TANPOVGS

KotactoAlg Tov VL pe HAART?.



H enoyn g HAART cvvendg yopaxtnpiletor omd oNUOVTIK TOPATACT) TG
emPioong tov aclevav kol PeEl®ON TOV VOOI|PAOV EKONADCEDV TNG VOGOL. ATO TNV
GAAN  peptd  yopoktpileton  omd  kovovpyle  Bepamevtikd  SAppato Ay
TOPEVEPYEIDY TOV  QUPUAK®V, KOWOUPYlL®V BEPUTEVTIKOV OLGLOV, AVATTVENG
AVOEKTIKMOV GTEAEY®V TOL 100, EPMOTNUATOV OYETIKA pe To BEATIoTO YpdVo Evapéng
Oepameiog kKo ™ Odpkeld YopNynonsg e o€ HAKPOYPOVIO. GTABEPOTOINUEVOVG
acBeveic. [a v eneéepyacio TOV TAPATAV® EPOTNUATOV KoL TNV ETOVOAEIOAOYNON
TV OepameuTIKOV oTpaTnYIK®V £xel dnpovpyndel amd 10 vmovpyeio Yyelag twv
HITA éva ovpPovievtikd copo omd ewdwodg ywoo v HIV-1 dolpwén mov
OLOLOPPMVOLY KO OVOVEDVOLY GE TOKTE O0GTNHOTO TIG KATeLOLVTIpLeg 0onyieg Yo
) Bepamneio g Aoipwéng (Panel on Clinical Practices for Treatment of HIV Infection
convened by the Department of Health and Human Services DHHS,
http://aidsinfo.nih.gov/guidelines). Xtig 00nyieg avtég mePLypAPOvVIOL Ol KOAVTEPOL
ocuvvdvacpoi HAART, evolhoxtikég Oepomeieg o€ pewwpévn  amdkpion 1
avalomOpwon G AOIHMENG, TOPEVEPYEIEG KOl OAANAETIOPACELS QPOPUAK®V,
TPOPLAOKTIKY| Oepameia evkaPLOKOV AOIUDEEWDY, TPOGOUPLOCUEVT Bepameia KaTd ™
dugpkela g kumong k.o o v a&oddynon Opmg TG AmOTEAECUATIKOTNTOS TOV
ooMNYI®V OLTOV MNTOV  EMTOKTIKA 1  oavdykn &0peong oSlOmoTOV  OEIKTOV

mapokorlovdnong g mopeiag g Aoipméng.
A6. Agiktec mapakorovOnong: CD4 kot VL

KabBopiotwcol deikteg mapakorovbnong g mopeiag g Aoipméng sivor o
apOuog tov CD4 T-Aeppokvttdpav, to ukd goptio (VL: viral load) tov 100 ko n
eupdavion voonudtov oyetilopévov pe otado AIDS. Ou deikteg avtol divouv v
éEvoelEn v évapén Oepameiog (PA mivaka) Kot ¥PNGUYLOTOLOVVTOL TPOYVOSTIKA (PA
Awdypoppo 1 kon 2) yio v €kPaon g Aoipwéng. E&icov onuavtikd givor 6t o
CD4 kot wiaitepa to VL ypnoponoovvial ylo eKTiUNon TG OmOTELEGUOTIKOTNTOG
¢ HAART. To VL mpénet va petpdton mpv v évapén g Oepaneiog kot t 2" kot
8" eBdopdda petd v évapén M tpomonoinon g HAART. T va Bewpnbel 611 0
acBeviic avtamokpiOnke oto oynua ™c HAART, ogeiker to VL va peuw0Oel
TovAdyotov kotd 1.0 logl0 péypt v 8" efdopddo Kot vo KatooTel un oviyvedoiLpo

(<50 copies/mL) uéypt tov 4°-6° ufqva amd v €vapén g aywync. Avtictoryo oe
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EMTVYH KOTAOTOM] Tov 100 mapotnpeiton adénon tov CD4 kotd 100-150 cells/mm’
avd €tog. toyog ™¢ Oepameiag elval 1 cuveyng Kot 660 To dLVVATO O PAKPOXPOV

KOTAGTOAT TOL 100 Gg pn aviyvedoiua enineda VLY.

|
e Ioyvpn évoeitn n évopén oe 6AoVG ToVg acbeveic mov epeaviovy voonua

oyetilopevo pe AIDS aveEaptitog CD4 v VL.

e Ioyvpn évoeitn n évopén oe acvuntopatikovg acbeveig pe CD4 T-
AepgokidTTopa<200cells/mm’.

e 'Evap&n otovg acvpntopatikovg acheveic pe CD4 T-Aepgoxvttopa 201-350
cells/mm’ petd omd evuép®OT TOLE Y10 T TAEOVEKTALOTA KO TaL
LELOVEKTILLOLTAL TNG LOKPOYPOVIOG Oy®YNG KoL T GVYKATAOESN TOVG.

e ST0UC UCLUTTOUATIKOVG aoBeveic pe CD4 T-Aepgpoxvtrapa >350cells/mm’
kot VL>100.000cps/ml ot mepiocdTepot kKAvikoi dev Egktvodv Bepameio.

e ST0UC UOVUTTOUATIKOVG aoBeveic pe CD4 T-Aepgpoxdtrapa >350cells/mm’

kot VL<100.000cps/ml dev evdeikvutan évapén Bepaneiog pe HAART.
I ———

Mivaxag 2: Evdeife évapéng Oepanciog pe HAART 2
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J-year probability of ATDS (%)
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Avaypappa 1: TIiBavotnta e£EMEng g HIV-1 Aoipméng oe AIDS evtdg tpietiog
avéroya pe to CD4 kot to VL v emoym mpv v kabiépwon g HAART 2
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avéroya pe to CD4 kot o VL oty emoyf g HAART *
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B. XHMEIOKINEX

BI1. I'evikd yopaxnprotikd,

Ot ympuetokiveg etvarl yMUEIOTOKTIKEG KUTOKIVES TTOV OPOVV HEGH LLOG LEYAANG
opadaG VITodoyEmv, TV Agyopevav e@td-dwapepppavikov G mpoTeivocHVOET®V
vrodoyéwv (seven transmembrane G protein receptors). To mpdTO pEAOG NG
OKOYEVELDG TMV  YNUEOKIVOV TOL  OvVOKOADQONKE &ivol 0  OUUOTETOAMOKOG
nmapdyovtag 4 (platelet factor 4) 1 CXCL4. Q610060 01 yNUEOKIVEG OvayvmpioTNKAY
YL TPOTN POPA OC YNUELOTOKTIKOL TAPAYOVTEG LE TNV AVOKAALYN TNG VTEPAEVKIVIG
8 (IL-8 ) CXCLS) 10 1987%. AxorovOnoe 1 Khmvomoinon tov vrodoyéo g IL-8,
TOV TPOTOL LLOdOYE Ynuelokvov. Extote éxovv Bpebel mepiocdtepeg amd 40 véeg
muetokiveg Kot 20 vrodoyelg kol o apBpdg Toug awdverl dapkmg. Ot ynUeElOKiveg
KATOTAGGOVTOL AVAAOYO LE TO. QOUIKE TOVG YOPOKTNPIOTIKG (TNV TOpOLGia Kot TOV
apOud apvoiéov [X] avdpeca ota 600 popra kvoteivng [CC] oto apvotelkd
drpo g mpwteivng) oe 4 kotnyopieg, mov ovuPoirilovtar CC (ywpig mapeppfoin
apwvo&éoc), CXC (mapeppdrreton Eva aptvobd), C (Lovo éva pdplo Kuoteivng) kot
CX;C (mopeppirrovron Tpio apvoséa)?’. Ot BLOAOYIKEC SPACELC TMV YNUELOKIVOV
amoTELOVV OVTIKEINEVO EVTATIKNG €pguvag. To peyoAdtepo HEPOS TV EMOPAGEDY
Toug pével axopa va ovokoAvedel (PA. IMivaka 3). AkoiovBel pia avoeopd oe
UEPIKEG KEVTPIKES OLEPYAGIEG TOV AVOGOMOTIKOD GLGTNOTOG, OTTOV Ol YN UELOKIVEG
eatvetal va mailovv kabopiotikd poro (kepdiato B2), oe pepikd voonuato 6mwov
eatvetar ot ynuewokives va gumiékovror maboyevetikd (kepdioo B3) xor oy

oxéomn TV yNUEKVOV pe TV Aolpwén and HIV-1 (kepdioio B4).
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Ovopo, Kvpiot ayoviotéc  Kopia Aettovpyia

CXCRI CXCLS Msmrvaoral,)(m no?wuo,pcpompnvoov, (PLOIKT
avooia, ofeia pAeypov
Metavaoteuon ToAVLOPPOTUPTIVOV, PUCIKT

CXCR2 CXCL1-3 CXCL5-8 , , , .
avooia, ofeia pAeylovn, ayyeloyéveon

CXCR3 CXCL9-11 Msrcx’vacrsucn T—Kaufpomrrapmv, ENIKTNTN
avocia, Thl eleypovn
B-Aepgoxvtrapikn Aepgonoinon,

CXCR4 CXCL12 uus)»onomcm,’ owomr})&n KNZ KoL ’
KLUKAOQOPLKOD GUGTANATOC, AOTH®EN and
HIV

CXCRS CXCLI3 KDK}»O(p(?pL(X B—’ksu(pomrwp(ov, avamntuén
AEUPIKOD GLGTAUOTOG

CXCR6 CXCL16 Mertavdotevon T-Aeppoxvttdpmv

CCL3 CCLS5 CCL7 CCLS Metavaotevon T-Aepgpokuttdpmv Kot

CCR1 CCL13-16 CCL23 HLOVOKLTTAP®YV, EYYEVIC KOt EMIKTNTY 0voGia,

@reypovn
CCL2 CCL7 CCLS Mswvacr’sucsn T—ksuqr)omrw’pwV Kol ’
CCR2 LOVOKVLTTAP®V, PLGIKY| Kol EXIKTNTN 0vOGiaL,
CCL13 ,
Thl pieypovy
CCLS CCL7 CCL8 Metavaotevon Nocvopilev, Bacedpilmv
CCR3 CCLII CCLI3CCLIs ot oo e o, o
CCL24 CCL26 ot T-AeppokutTdpwy, oAAEPYIKT GAEYHOVY
CCR4 CCL17 CCL22 Metavaotevon T-Aeppokvttdpmv Kot

LLOVOKLTTAP®V, GALEPYIKT] QAEYLLOVN
CCL3 CCL4 CCL5 CCL8  Metavaoteuon HovoKLTTAp®Y, PUGTKT Kot

CCRS CCL14 eniktntn ovocio, HIV Aoipwén

CCR6 CCL20 Metavaoteuon devOpITiKdv KuTTépmv
Metavaotevon T-Aeppokuttdpmv Kot

CCR7 CCL19 CCL21 SSVSRlTleV KLTTAPOV, ’(xvomn)ﬁn Xsuq')ucou
GULGTNLOTOG, TPMOTOYEVIG OVOGOAOYIKT|
OTavVTNON

CCRS8 CCL1 CCL4 CCL17 Mertavéotevon T-Aeppokvttapmv

CCRY CCL25 I’Evromcn (homing) T-Aep@okvTTdpmV GTO
€vtepo

CCR10 CCL26-28 Eyromcsn (homing) T-AeppokvTTdpOY 6T0
dépua
Kvxhogpopia kot tpookdiinon T-

CX3CRI1 CX3CL1 Aepporkvttapmv kot NK Agppokuttdpov,
@vo1kT kot emiktnTn avocia, Thl pAeypovi

XCR1 XCL1-2 Kvrhogopia T-Aeppokvttdpmv

Mivaxkag 3: Xnuelokiveg, cuyyeveic vTodoyelg Kot yvooTég 8pd681g28.
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B2. Xnuelokiveg Kot avocoAoytkd GOGTN O

Ol XHMEIOKINEY XTHN QPIMANXH TON OYMOKYTTAPQN:

To ovomuo TV yMUEKIWVOV ovvtelel otnv  opipavon tov  T-
AELEOKVLTTAPOV Kol TN Olokivinon Ttovg péca oto VPO adéva. XVYKEKPUUEVEC
ynueokiveg  mopdyovror  oto  BOpo  odéva  pe  peydAdn  eWWwKOTNTO  OF
PIKpOTEPPAALOVIO TOL 0OEVOL TPOKEIUEVOL VO TPOGEAKVGOVV TIG KOTOAANAEG
vmoopddeg Bupokuttdpav?’. T 0 A0yo avtd To BpokvTTopa EKPPLOLY oF
SLOLPOPETIKA GTANLN TN OPILOVONG TOVS OLLPOPETIKOVS VITOJOYEIG YNUEIOKIVAOV TOL
KaBod1yoUV TN OTOSKY| LETAVAGTELGT TOVG OO TO PAOLO GTI LVEAMDON Hoipa TOL
opybvov. Evdeiktikd to poeddon Bopokdtrapa exepdlovv tov vrodoxéo CCR7 kot
arokpivovtal otig ynueokiveg CCL19 kot CCL21 mov mopdyovtol otn HLeA®ON
poipa Tov opyavov, VM T TEPICCOTEPN OVAOPLULN BVUOKVTTAPO LETAVACTEVOVY GE
amdvtnon tov CCL25, 181dtrta v onoia xdvouv 6ta teAkd 6Tada TG OPILaVeNG
ToVG, Otav mpénetl vo e£EEABoVY Tov VoL 0dEva KOl VO TEPACOVY GTNV TEPLPEPIKT

Kukhogopia™.

Ol XHMEIOKINEX XTOYX AEM®AAENEX:
2T0VG AEPQOEVEG 1| CWOTH Ywpodldtain kot aAinAeniopaocn tov T ko B

Aeppokuttdpov kobopiletor amd TiIc ymuelokives. Avtd €xer oamoderybel omd
TEWPAUATO GE TOVTIKOUG HE EKAEKTIKEG OVETMAPKEIEC OE YMUEWOKIVEC KOl TOVG
avtioTolyovg vmodoyeic pe oamotélecua vo  eivar coPapd  dSwatapayuévn 1M
OPYLITEKTOVIKT] TO®V AEUQAOEVOV KOl Ol TPOUUES OVOGOAOYIKEG OMOVINGELS TWOV

AeppokuTTapmv’ 22,

Evdewtikd, T-Aep@ok0TTOPO 7OV  EVEPYOTMOLOVVIOL €
avtiyovikny €xfeon exppdlovv tov vrmodoyféa CXCRS kot petavoactebovv oto
Aeppoliow 6mov mapdystor M ovyyevig ynuelokivny CXCLI3. Xt 0éom avt
UTOpOoVV VoL OAANAETOPAGOLY L B-AeppokdTTOPO KO VO TOL EVEPYOTOU|GOVY Y10, VOl
nopayovv aviiodpata’. Eniong ota reBidio pe vynid evéodiio (HEV: high
endothelial venules) mopdyovton ymueokiveg 6mwg ot CCL19, CCL21, mov dpovv
ynpeotaktikd oto B xor T Aepgoxvttapa tov mepipepikol aipatog HEGH TOL
vrodoyéor CCR7. Mg avtd TtOvV TPOMO TO AEUPOKVLTTAPO HETAPEPOVY GTOVG
AELQAOEVEG TANPOPOPIES Y10, AVTIYOVA TNG TEPLPEPELNG KOl UETEYOLY otV Evapén

, . , 34
KATOAANA®V 0VOGOAOYIK®OV OMOAVINGEDV .
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ANOXOAOI'IKH PYOMIZH AIIO TI1X XHMEIOKINEY 2TOYY
IIEPI®EPIKOYXY I2TOY :

Ymv mepupépelor n evepyomoinon T-Aep@okvTtapv Y®PIG aVTIYOVIKY
eumepia (naive), n dwpopomoinon dpactikav (effector) T-AeppoxvtTdpov Kot n
opigavon pvnuovikav T-AepeokvTtdpmv cLVOdEDETOL amd TNV £KQPUCT EWOIKAOV
VTOOOYEMV YNUEIOKIVOV Yo K&Be mepiotaom. Avtd emtpénel ota T-Aeppokidtropa
NV TPAYHOTOTOINOT TOV KATAAANA®Y OAANAETIOpdoE®V e GAAQ KOTTOPO TOV
OLVOGOTOTIKOV, T YNUELOTOKTIKY KiVIOT TOVG avAUEGH GTO OPYOVO TOL AELPLKOD
10TOL 1 TN HETOVACTELGY] TOVG GTOVS TEPLPEPIKOVS 10TOVG YO OLUPOPETIKEG
amootoAés. Evdewktikd ta T-Agppoxvttapa ympig avityovikn eumepia ekepalovv
toug vodoyeic CXCR4, CCR7, evd vToouddeS TV dPACTIKMOV Kot LvnUovikav T-
Aeppoxvttapov  ekppalovv tov vrodoyeic CCR2, CCR3, CCR4, CCRS, CCRS6,
CCRS, CCR9 ka1 CXCRS. EmutAiéov o CCR7 vrodionpel to dpaoTiKA Kot v HOVIKA
T-AepPOKHTTAPO € OUASEC HE GLYKEKPLUEVT] EVIOTIOT GTOV OPYAVIOUO™ .

Kotd mopdpoto tpdmo to HOVOKVLTTOPO KOl TO «KOVOPLLO OEVOPLTIKA
KOTTOPO €EEPYOVTIOL TOV OUHOTOG OTOVG TEPLPEPIKOVS 1GTOVG OTOL  AVIXVELOLV
naboyova. H petokivnon avt kaboonysitor omd v EkQpoct «QAEYLOVOIOVH
vrodoxéov ynueokivav 6nwg CCRI, CCR2, CCRS5, CXCR2 kxat CCR6 «at
VTOOOYEMV Y10 KAOGGIKOVG YNUEOTAKTIKOVG mopdyovteg, o0nwg CS5a kot @opuvA-
TENTION TOVL EKKPIVOVTOL GTOVS 16TOVG PE PAEYHOVT. QOTOGO T OVOPLLN OEVOPITIKA
KOTTOPO KATO TNV EMOAQN LE TOTIKOVG QAEYHOVAOOELS Tapdyovteg onwg TNFa, IL-1,
LPS xot v enefepyoacio tov vredbBuvev aviiydbveov HETOTPETOVIOL o€ KOTTOPQ
wavd vo evepyomomoovv T-Aepgoxvttapa. 'Etol peidvouv v €kepocn Tov
KPAEYLOVMOI®V» VTOJ0YEWMV, TOV TOVS TPOGAVATOAGAV GTOVS TEPUPEPIKOVS 16TOVG,
Kot aLEAVOLV TNV £KPPOOT] «AEPPIKOVY» VTodoYEmV 0mmg 0 CCR7. Avtd €xel ¢
AMOTELECUO TN UETAVACGTEVCT] TOLG OTOVG AEUPOAOEVES, OMOL EKKPIvOvVTOL Ol
avTioTOlXEG YMUEWKIveG, Kou TNV  oAAnAemiopaon pe T-Aepgokdtropa TOV
AELQAOEVOV YL TNV €KKIVIOT OVOAOY®Y OVOCOAOYIK®OV OTAVINGE®Y Y0, TO
avtryéva mov eneepydoTnKoy To LOVOKDTTOPO GTNV nspt(pépat(x3 .

Kotd t petovédotevon tov ASVKOKLTTAP®Y amd TO Oilo GTOVG TOTOVG
QAEYLOVIG YPELALETOL VO OVOLYVOPIGOUY TN PAEYHOVAOON £0TioL Ko Vo 01EABoLY ToL

TOLYOUATOC TOV OYYEIOV Y10 VO PTAGOVV GTOV TPOOPIGHO TOVS. AVTO EMTVYYAVETOL
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HEC® EWOIKAOV popiwv TPOoKOAANGNG oL eKEPALOVTOL GTNV KLTTOPIKY HeUPpavn
TOV EVOOINAMOK®OV KLTTAP®V GTO ayYeio TOv apdeLOVY TN EAEYLOVAOON Ttepoyr]. Ta
poplo avtd ovopdlovtar cehektiveg Kot vteykpiveg. Ot ynMUEOKIVEG EVEPYOTO100V
TIG WIEYKPIVES TPOKEEVOL VL AALAEOLV T 6TEPE0OIATAEY] TOVS KOl VO TPOGOEGOLV
otabepd To AevkokOtTopa. Me TOV TPOMO AVTO M EKPPOACN GLYKEKPIUEVNG
ANUEWKIVG o KAmOwv 1010 umopel va MPOGEAKVGEL e  ymueotaéio To
AEVKOKVTTOPO L€ TOV OVTIOTOLYO VLTOOOYEN YMNUEWOKIVAOV —KOU VO ETITPEYEL TNV
TPOCKOAANGTN KOt OomidVoY| TOVG €KATEPMOEV TOL TOYYDUATOG TOV ayYeEiov GTOV

TOMO TOPAYWYNS TNS YN uatoldvng3 sal

B3. Xnuelokiveg ko voonuatoa

XHMEIOKINEY KAI INOAAAIIAH 2KAHPYNXH:

[Ipoxertar yuoo o emiktnTn, YPOVIL OTOUVEAMVOTIKY) VOGO TOL KEVIPIKOV
VEVPIKOV GLOTAHOTOG e eEAPTELS Kal VOETEIS. TNV e£EMEN TG PAAPNC paivetotl va
eumAéketal TOG0 M KLTTAPIKY OGO Kot M Yvukn ovocio. H outia givor dyvoor,
®otdc0 1M emkpatéotepn dmoyr eival 01t €vag eEmyEVIg TOPAYOVTOS TPOKOAEL GE
YEVETIKA Kol OVOCGOAOYIKE Tpodtotedeiéva dTopa po TofoAoyiky] 0VOGOAOYIKN
avTIOPOON EVAVTIO GE QVTOOVTIYOVO TNG HLEAivG. Iotodoyikd og pia evepyd PAAPN
(omopLEAIVOTIKY) TAAKE) EUQOVICETOL TTEPLYYELOKT OONoN amd AeppoKHTTOP Kol
pokpopdya. Onmg oe kébe @reypovadn odepyacio pe mpocéikvon kot aBpoion
KUTTOP®OV TOL OVOGOTOUTIKOV oTO0 onueio g PAAPNG, €tol kot ot TOALNTAN
GKANPLVOT| O yNUEOKIVEG PETEYOLV oTN TaBoYEvela TG VOGOV, ZTO £YKEPOAOVMOTIOLO
VYpPd 00OEVOV PE VTOTPOTEG TNG TOAAATANG OKANpLVONG €xovv Ppebel avEnuéva
eninedo. MIP-1a (CCL3), IP-10 (CXCL10), MIG (CXCL9), RANTES (CCL5) *.
EmumAéov ot ymuewoxiveg MCP-1 (CCL2), MCP-2 (CCLS8), MCP-3 (CCL7), IP-10
(CXCL10), MIG (CXCL9) éyovv Bpebel oe avénuévn ouykEVIp®ON 61O KEVIPO
evepymv PAafov kor oto Toiymupo ayyesiov pe dmbnon amd AepeokiTTapo Kot
pa1<p0<pdya43 H oo avtiotoyol ovyyevelc vmodoyelg ynmuetokivov CCR2, CCRS,
CXCR3 gk@pblovior o€ paKpo@dya, EvEPYOTOMUEVO LIKPOYAOLoKd KOTTOpa Kot T-
Aeppokvtropa. Mdahmota o CXCR3 éxst Ppebel va exkppdletar amd O o To

neproryyelakd T-Aepgokitropa kot aotpokvttapa oe Bécelc evepydv Prafav™™. H
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IFN-B, mov yopnyeiton Beponevtikd 61N TOAAATA CKANPUVGY], 0ONYEL GE TTOOT TOV
emmédov RANTES (CCL5) oto mepipeped  aipa™. 'Etor gaivetar 61t ot
TPOUVOUPEPOUEVEG YNMUEIOKIVEG TPOKAAOVLV GUYKEVIPWOOT GLYKEKPIUEVOV OUAOWV
AELPOKLTTAPOV KOl HOKPOPAY®V GTOV TOMO NG 1oTkng PAAPNG Ko mbovotato

GLUUETEYOLV GTNV TTaBoYEVELD TG VOGOV.

XHMEIOKINEY KAI METAMOXXEYXH OPI'ANQN:

‘Exovv avamtuyBel mepapotikd poviéda yioo T Oepedvnon tov poAov TV
ANUEWKIVAOV GTIG HETAROGYEVOELS. Ot ynuetokives ektipdror g mailovv onuavtikd
POLO OTIC PAEYUOVAOOELS OlEPYNTieg mOL AUUPAVOLY YDpa 6TO HUOGYELUO ) GUECO
petd v emavaipdtoon, B) katd v e€EMEN g ofelag Kot ypdviag amdppLyY”Ng Kot )
0TI AOUMEEIS VIO OVOCOKOATOGTOATIKY] OVTIOMOPPUTTIKY] AY®YY]. ZTO TEPAUOTOLma
éxel Bpebel d1popeTIKY| EKPpacT YNUEIOKIVOV otV KAOe depyacio. Evoewktikd ot
@aon g eravopdtoong xel mapatnpndel avénon tov MIP-2 ce mapopolo Poabud
1060 GTO OAAOYEVI] OCO GTO. GLYYEVH] Hooyevpata, €Sottiag Tng (QAEYLOVNG TOL
HOGYEVLUOTOC HETO OmO TNV TPOEYYEPNTIKN 1oyaipio. Qotdc0 oTo GAAOYEVT
HOGYEVUOTO, UEPIKEG UEPES HETE TNV peTapdOoyevon avédverl n Ekppaon aeevog IP-10
(CXCL10), MIG (CXCL9), I-TAC (CXCL11), agpetépov RANTES (CCLS), MIP-1
(CCLA4), mov etvar 6Aeg ovyyeveis ynuetokives yuo toug vrodoyeigc CXCR3 kor CCRS
avtiotorya. Ot vmodoyelg avtoi ekppdlovtar oe CD4, CD8 T-Aepgoxvrtapa,
poxpoeaya, Kotrapa euotkovg eovelg (NK) kot avtiyovomapovuotaoctikd KOTTopo
(APC) mov dwokivodvtal PETOED TOV HOOYEVHOTOS KOl EMYOPIOV AEUPAOEVOV Kol
kaBopilovv v mopela NG amoOPpPWYNG. AVAALON  YEVETIKA TPOTOTOUMUEVOV
TEWPOUATOLMOV [E YOVIOLOKY] OTOAOIPT] TV CGLYKEKPLUEVOV YNUELOKIVOV KOl TOV
VTOOOYEMV TOLG EXOVV delEetl peyaAvtepn emiPiwon pooyedotog xwpic KUKAOGTOPIvN
Kol povium emPioon pe pikpéS 0001 KuKAOGTOPivg o€ TEpauaTolmo Tov Ogv
exkepdlovv tovg vrrodoyeic CCR2, CCRS, CCRI1 kot t ynpetokivny IP-10 (CXCL10).
H peyordtepn emiPimon pooyedUatog Topatnpnonke o€ TovVIKog e OTAAOLPT TOV

CXCR3*74,
XHMEIOKINEY KAI PEYMATOEIAHY APOPITIAA:

H pevpoatogidng apbpitida givar pia xpoévia GUGTNUATIKY] PAEYUOVAOOING VOGOG

oL TPOGPRAALEL KLPIMG TIC aPOPMCEIS 0ONYDOVTIOS O TOPOUOPP®CY] TOLG OTd
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KATOoTPOPN TV 0pfpikdv xOvopwv. Znv apbpikn kolotnto givor €viovn 1
nmapovoio.  T-Aeppokvttdpowv kot oe Myodtepo Pabud  B-Aepgokvtrapov kot
mhacpatokvttdpov. H - eheypovy yapoakmmpileton amd Thl  (T-helper 1)
dpactnponta  (owénuévn ékepacn IL-2, IL-12, IFNy xor TNF-a). Khlvwa
onuavtikd poro mailelt o TNF-a, apod n Ogpaneio pe anti-TNF kot avtoyoviotég Tov
vrodoyéa tov TNF-a emPpaddvouv v e&EMEn g apbpitdag. To apBpikd vypod
TaoyovIov apbpocewv tepiEyel ynuetokiveg 6mmwg MCP-1 (CCL2), MIP-1a (CCL3),
IL-8 (CXCLS8), RANTES (CCL5), IP-10 (CXCL10) mov mapdyovtal 1660 ond tov
apBpkd BOAAKO 600 Kot amd cuppéovia AevkokvTTapa. EmmAéov AsvkokvTTapa Tov
apBpucod vYpov Exovv avénuévn Ekepactn vrodoyiwv o6ntwc ot CCR2, CCRS, CXCR2
kot CXCR377, Mahota n pewopévn ékopacn CCRS5 o dropo pe T petdAhoén
CCR5A32 éxet ovuoyetiobel pe nmdtepn eKkONA®ON TG peLHATOEW0VS apbpitidag Kot
GUYVOTEPT] OTOVGIO, TOV PEVHOTOEOVS TopdyovTa ", Av kat Sev eivon eEoKkpIPOUEVOC
0 POAOG TOV YNUEWOKIVAV GTNV TAONGN aLTY|, LVIAPYEL 1] EATIOO OTL 1] KATOVONOY] TOVG
0o mpoopépel KaAVTEPEG OepamevTIKEG EMAOYEG YL TOV  TEPLOPICUO  TNG

QAEYLOVAOOLG avTidpaOoNG.

XHMEIOKINEY KAI NEOIIAA2MATIKH NOXOZ:

Yrmdpyovov evdeiEelg Yoo mowkileg EMOPAGELS TOV  YNUEOKWVAV  OTO
veomAdopata. Apevog €xel mopatnpnOel ayyeloyeveTikny Opaon TV YNUEIOKIVOV GE
OPIGUEVA VEOTAAGLOTOL, 0TS TOL LOGTOV KOl TOV U1 WMKPOKLTTAPIKMOV KOPKIVAOV TOV
TVEDLLLOVO, OPETEPOV GUUUETEXOVV GTN KLTTOPOTOSIKN OTAVINGT TOL OPYAVIGHOV

, ; 59-61
EVavil TO0L KAPKIVOL

. IIBavn ocovppetoyn £€xovv Kol GTOLG UETAGTOTIKOVGS
UNYOVIG OGS, 0POV GE OPIGUEVESG LOPPEG VEOTAUGIMDV TAPAYOVTOL GTNV EMPAVELD TMV
VEOTAOGLOTIKOV KLTTAP®V VLTOO0YES yMuelokivov, mov mhavad katevfovouv 1
HUETOVAGTEVGT TOV KOPKIVIKOV KLTTAP®V GTOVS 16TOVG TPOEAEVLONG TOV OVTICTOL( MV

. 62,63
ANHEOKIVAV 7.

Xopokmpotikd o avOpOTVEO  KOPKIVIKG KOTTOPO  LOGTOV
exppaletar o vrodoyéag CXCR4, mov dev mpobmapyel 6ta PLGLOA0YIKA KOTTapa. O
ouvdég Touv CXCR4 givar o CXCL12 kol mpokaiel moivpepiopd g F-axtivng,
ONuovpyiot YevdomodimV Kol YNUEOTOKTIKN KIVNon TOV KOAPKIVIKOV KLTTAP®V in
vitro. MéAota 1 xopriynom avioyoviot@v tov CXCR4 og nepapotolma oto onoia,

égxyouv evebel kapkvikd KOTTOPO HOGTOD HEWOVEL ONUOVIIKE TNV EUEAVION

14 4 7 r . . .
petaotdoenv™. Qotdco To TEPIGGHTEP SESOUEVO TTOV AVOPEPONKOV TPOEPYOVTOL
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Ao MEPUUATIKG LOVTELN G TEPOUATOLmA Kal OV glval TPOS TO TapPdV EXAPKN Yol
va fyovv 0GQaAT] COUTEPAGLATO Y10, TO POAO TMOV YNUELOKIVOV GTIC VEOTTANGC LOTUIKES

vOGoVG 6TOV AVOpOTO.

XHMEIOKINEY KAI AOHPQMATIKH NOXOX TQN AI'TEIQN:

INUOVTIKG 6ToLyEl0 TPOKOTOVV OO TEPAUATIKE LOVTEAD GYETIKA LE TO POAO
TOV YNUEWKIVOV otnv adnpockinpuveon kot wiaitepa g ynuetokivng MCP-1 ko
tov vrodoyéa CCR2. daiveton mwg moapdyovior ynuelokiveg omd evdodniiokd kot
Aglo poikd kotTapo oe B€celg Tov aPTNPLOKOD  TOYYMOUOTOG TOV VEicTavTal PAGPN
AMOy® evamdbeong yoAnotepOANG N ovénuévng optnplokng mieons. Avtd €xel ®g
amotéAleca TNV avENUéVn EKEpacn Lopimv TPOSKOAANGNG GTO £YYDG EVOOOMAL0 Kot
TNV TPOGEAKVOT  HOVOKLTTAPMOV KOl  GAA®V  OVOGOAOYIK®V  Kuttdpov. Ta
HOVOKDTTOPO EIGEPYOVTAL GTO TOLYMOUO TOV AYYEIOL, OTOL PAYOKLTTAPMVOLV TNV
ofewwpévny LDL  yoAnotepOAn Kol  HETOTPEMOVTOL O QPO  KLTTOPO
GUUUETEYOVTOS OTY]  QAEYLOVMOTN OlEPYACio. OV KOTOANYEL GTO  GYNUOTIGUO
aOnpopoTikic TAGKac® . e TEPapOTICE LOVTELN VTEPYOA|CTEPIVALLING TOVIIKAV e
veveTikn amaiolpn tov MCP-1 aAld pe vrepékppaon tng apoB Amonmpwteivng N pe
arovoio. tov LDL vmodoyéa, ¢@dvnke peiopévn evamdbeon yoAnotepOANG oTo
aptnpaKo tolyopo Kotd 65-85% ce movikovg MCP-1" GUYKPITIKA [E TOVTIKOVG
MCP-1"" 67 3¢ gva avdAoyo meipapo pe mOVTIKOLG pe avemdpkewn tng apoE
Mmonpoteivng ko omovsio Tov CCR2 vmodoyéa Ppédnie peiopévn evamdbeon
YOANGTEPOANG GTO TOIYMUA TOVTIKAOV LE CCR2” GUYKPITIKA LE CCR2™"* novrucof)g“.
g OAEC TIC TOPATAVEO TEPUTTMOCELS 1) NTLOTEPT EKONAMON TG AONPOUOTIKNG VOGOV
ocvoyetifetor pe  HUKPOTEPN TOPOLGIO.  UAKPOPAY®V GTO OPTNPLIKO  TOlY®MO,
avOOEIKVOOVTOS TN ONUOcio TG OAANAETIOPOONG TMOV TOTIKA TOPAYOUEVOV

ANUEOKIVAOV LE TO VOCOALOYIKE KVTTAPO TOL PEPOLY TOLG CLYYEVEIC VITOOOYELS YL TN
onpovpyia g abNPOUATOYOVOL PAEYLOVIG.
B4. O ynuetokiveg otn Aoipwén amd HIV-1

To cvomuo TV yNuelokKvov Toilel KaBoploTikd poAo oty maboyévelo Kot

mopeio ¢ Aoipwéng and HIV-1. H dwaomopd tov 100 1d1aitepo 610 AEUPOKLTTOPIKO
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TANBvoud Kot To. paKpo@dyo katevBHveTar omd Tovg vIodoyeic ynuelokvav. Katd
mv wpdodo G Aolpwéng epeaviCovion oteAéyn tov HIV-1 pe dogpopetikn
EKAEKTIKOTNTO TTPOGOESNG O VLWOOOYELS YNUOKWV®V. Adpd, TO OTEAEYN OLTA
yapoxtnpiCovtar RS dtav &govv vynin cvyyévela mpocdeons otov vrodoyxeo CCRS
kot X4 6tav £govv vymAn ovyyévela tpdcsdeons otov CXCR4. H petafoin avthy oy
EKAEKTIKOTNTO UTOpel vo TpoKOYEL pe TNV aAAayn €vOg povo apvoéémg otn V3
ayKOAn ¢ pepPpovikng mpoteivng  gpl20 Tov 00", H onuocio. oVTov TOL
eowvopévov elvon peydAn ot maboeucioroyion g vocov. O vrmodoyéag CCRS
exepaletal 6e HOKPOPAYd GTOVG PAEVVOYOVOLS KOl EVOYOTOLEITOL YloL TNV OPYLIKY
poéAvvon and tov 10 péow ceovalkng enagpnc. Iopdiinia ta oteAéyn tov L RS
amoTeEAOVV TOV Kupiapyo TAnOvoud tov 100 ota apykd otdd ™G AoipnmEng, dtav
aKOUO O QOPEng €lvol OCLUTTOUOTIKOG 1) UEPIKDS KOVO 0VOGOKATAGTAUAUEVOG,
EMTPEMOVTOG TNV EVKOAOTEPT HETASOOTN TOL 100 G€ AAAOVLG Eeviotég. Avrtibeta ta
oteAéyn X4 wvpupyodv ota tEMKO otddle ™ Aoipwéng. H eppdvion tovg
ovvodeveTan amd tayeio mrwon twv CD4 T-Aepgokvttdpwv, apod 0 UEYUADTEPOG
TAnBvopdg tv T-AepEOKLTTAP®Y GTO aipo Kot TOVG AEHPAOEVES eKEPALOVY TOV
vmodoysa CXCR4™!,

Mdaiiota  @aivetor  vo  vmdpyovv  unyavicpol HEC® TOV  VTOOOYEWV
ANUEOKIVAOV OV TEPLopilovy TV TpdIUN avdmtuén Kot 014d0om TV otedeydv X4.
Extpdtor mog n wpoteivn tat tov 100, mov exkpiveTol amd HOALGHEVO KLTTOPO,
ppeitor 1010tTEG YMUEOKIVOV. AEITOVPYeEl ©OC YNUEOTOKTIKOS TOPAYOVTIOS TMV
OVLOETEPOPIA®V, PBaCEOPIAOV KOl LOGTOKVTTAP®MY HEG® TOV VITOJOYEN YNUELOKIVAOV
CCR3 «oat tov povokvttdpov péow tov CCR2. Emiong epeavilel ovyyévela yo Tov
vrodoyéa CXCR4, gumodilovtag tnv cOVOEST TOL HE AAALOLG GUVIETES. ZuuPatd pe
avtd etvar Kot to yeyovog OtL o tat guvoel v avamntvén RS oteheyov and X4
mAnBvopovg in vitro. IIiBavd o tat va mepropilel v avantuén tov X4 otedey®v in
vivo péo® avtayoviopod pe tov vrodoyéa CXCR4 towv T-Aeppokvttdpov, evod
aPNVEL cLYYPOVEDS eAehBepoLg Tovg LTodoyeig CCRS guvomvtag v emkpdatnon RS
oteley®v. Me tov tpoémo awtd o HIV-1 eaivetar vo expetarledetal Toug vrodoyeig
ANUEIOKIVOV DOTE O) VO SoQOAMOEL paKpoypoévia @opeion Kot HETAOOOT 1TNG
AOlHENS oe AALOVG avOp®dTOVG HECH TV otehey®V RS kot B) va avtomepropicet v
eueavion tov X4 otedeydv mov Oo oonyovoov oe tayeio Kataotpopn Tev T-
AELPOKLTTAPOV, GTNV PO AVATTVEN TOV GLVOPOLOV ETIKTNTNG OVOGOOVETAPKELNG

. . 72-75
Ko 70 0Gvato Tov Egviothy >
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B5. Emnidpoaon  yeEVETIKOV —~ TOALUOPQICUDV  TOV

YMUEOKIVOV 011 Aoiumén and HIV-1

Ta mopamdve dedopUéEV. AmoTeELODV Eva KPS VTOGHVOLD TWV EMOPACEDY TMV
yMueKvav. To GOGTNHA TOV YNUEIOKIVOV 0oTELEL Eva TEDI0 EVTATIKNG EPEVVAG GTO
omoio mpootibevtal dlapk®dG oTotyela Yoo T cLUPoAn Tovg oty maboyéveln TV
voonudtov. Adym g TOATAOKOTNTOS TOV KUTTUPIK®OV OAANAETIOpAcE®Y, GLVIOMG
elvar 00vokoAo vo kaBoplotel ov O CLUYKEKPLUEVN YMUEOKIVY Opa ®@EAA
GLVEICQEPOVTAG OTNV taiom 1 cvvtedel otnv maboyéveln Kot EMOEIVOOT NG VOGOV.
Xy mepintowon g HIV-1 hoipméng, oe avt v npoondbeia didkpiong tov poAwV
Bondnoe onuavtikd n avedPEST TOAVUOPPIGUDV OV EXNPEALOVV TNV KAVIKN Topeia
acOevav. Tlpaypatoromdnke yevetikn avdivon peydiwv nAnducudv aclevov yio
TOAAOVG TOAVUOPPIGUOVS Kol OKOAOVONOCE OTATIOTIKY] GULGYETION TV YEVETIKOV
aAANAopopemv pe Ogikteg emPiwons. Ao TIC GTATIOTIKEG GUGYETIOELS EVIOTIGTNKAY
Ol YNUEOKIVEG e TN HEYAADTEPY EMPPON oTNV KAWVIKN Topeia TG AoipwEng. 'Etol n
Boaowkn épevva  PUMOPECE VO EO0TIACEL OTIS «TPOTOYOVIOTIKES)  YNUELOKIVES
TPOKELUEVOD VO, SIEVKPWVIGTEL 0 POAOG TOVG otV maboyévela g Aoluwéng Kot va
Bpebovv omoTELECUATIKOTEPOL POPUOKEVTIKOL GTOYOL. XOPOKTNPIOTIKO TOpAdEyaL
amoTeAEl N OVATTTVEN AVAGTOAE®Y TPOGOECNG TOV 100 6ToVv Lrodoyéa CCRS, 6mmwe o
Enfuvirtide, mov ypnowponoteitoar oe cuvovacud pe v HAART ot Ogpaneio g
hotpmwéne.

AxolovBel o ocOvtoun mEPLYPOPY] TOV YEVETIKOV TOAVUOPPIGUDV TOV

ANUEOKIVAOV TOV ATOTEAECAV TO AVTIKEIUEVO HEAETNG TNG TAPOVSAS dLTPIPNC:

1. CCR5432:

O 7o YopaKINPIOTIKOG TOAVHOPPIGUOC TOV SLEVKOAVVE TNV KOTOVONGY| TOV
polov TV ynueokvov givar o CCRSA32. Ztn petdAioln ovt o vmodoyEug
mueokvev CCRS dev ekppdletar omnv em@Aveln, NG KLTTOPIKNG MEUPPpAvNG,
e€artiog g amarowpng 32 Baoewv amd to yovidld tov. O CCRS nailel kabopiotikd
poLo otV mpookdAAnom kot gicodo tov HIV-1 o610 kdtropo otdyo (dwaitepa ta

HOKPOQAYn) Kotd TNV HOAvven Tov acBevoldg amd Tt GEEOLOAIKT EMAPY Kol TO
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apyKd otdola TG AoTU®ENG, TOL T GTEAEYN TOVL 10V EUPOVILOVY EKAEKTIKN TPOCIEDT)
otov CCRS5 (RS otedéym). To adinropopeo yovioro CCR5A32 cvvenmg mpoodidet
avooia otn poAvvon pHEGm oeEO0VOMKNG emapng o€ opoluymteg kal Ppadeion eEEMEN
™G vooov og polvcpévoug etepoluymtes. H ovyvomtd tov éxet avapepbet 0,09% oe

acBeveic pe Aofumén omé HIV-1 Evponaikig kotayoyng .

2. CXCL12-34:

H ynpetokivn CXCLI12 (yvoot kot og SDF1) givar cuvoéng tov vrodoyéa
CXCR4. O CXCR4 ypnowonoteitanr and tov HIV-1 v mpdcdeon Ko poAvven tov
CD4 T-Aeppoxuttdpmv, 1010itepa 0T OY0 6TAdI0 TG AOTHmENG OTav epgavilovtot
o X4 oteréyn tov 100, mov gupavifovv ekAekTikOTNTA Yo TOV vIodoyéa avtd. O
ouvdétng CXCL12 endyet v evdokvttdpwon tov CXCR4 kot avtayoviletar tnv
npdcsodeon tov HIV-1 mpoortatevoviag to kdtTapa amd poilvvon pe tov 16. Mu
petdAloln oty 3’ apetdepactn mepoyn tov yovidiov tov CXCLI2 (aAloayn amod
yovavivn ce adevivn ot Béon 801 tov UTR) ovopdotnke CXCL12-3A ko Bpédnke
va oyetileton pe emPpdadvvon g enéievong tov AIDS oe mAnbuopotvg acBevaov
yopig Oepameia, Wiwg oe dtopo pe poakpoypovie Aoipmén. Avtd mbovd vo
emruyydverol péocw avénong mg ékepaong tov CXCLI12 kot woyvpdtepn oVOGTOAN
™m¢ mpdcdeomng tov 10V otovug vVrodoyeic CXCR4. H cvyvotta tov aAANAOLOpQOL
éxet Ppebet va eivon 21% otovg Kavkdolovg, 16% otovg Aativovg ko 5,7% otovg

AQPOaEPIKAVODC .

3. CCR2-641:

O vrodoyéag CCR2 dgv gumhéketon onv KLTTOPIKY €10000 TOL 100 Ko dgV
epeavilel ovyyévela pe uka copotiow. To vretBuvo yovidlo mapdyel 600 IGOHOPPES
T0v vrodoyéo omd evoAAoKTIKO pdticpa, tov CCR2A, mov mapapével 6to
kuttoponiacpa, kKor tov CCR2B, mov petagépetar oty Kuttapikn pepfpdvn. Mo
HETAAAAEN 670 64° auvoéd g 1™ dapepBpavikng meployng tov vrodoysa (CCR2-
641) &xel ovoyetiotel pe Ppadvtepn npdodo oe AIDS katd 2-4 ypodvia GUYKPITIKA UE
70 un petorraypévo vrodoyxéo CCR2 oe acbeveic ympic Oepaneio. H petddhaén avtn
TOPOTINPEITAL GTO TPOTEIVIKO UOplo kot Twv dvo toopopemdv CCR2A kot CCR2B.
@aivetar o o kuttapormracpatikds CCR2-641 oynuotiler coumioka pe mpoddpopa

popua tov CCRS gumodiloviag v oAoKANpoUEVY eneEepyacio TOL Kol UETOPOPE
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OTNV KLTTOPIKN HEUPpavn. Avtd odnyel oe petwpévn dwbeoipotto tov CCRS ya
TPOGOEST] UKAOV GOUATOIOV otnv apyn ¢ Aoipméng. EmmAéov éxel mapatnpnOel 6t
N mpootatevTikn emidopacn tov CCR2-641 oty mpdodo ¢ Aoipméng yavetal otov
avontuscovtal X4 oteAéym Tov 100, Tov dev ypnoiponotodv tov CCRS yio poéAvvon
TV Kuttdpov, oAld tov CXCR4. H cuyvéomrta 1o CCR2-641 £xer Ppebel 10-15%
otoug Koavkdoiovg kot AQpoapeptkavong kot BpicKeEToL G OVIGOPPOTID. GUVOECTG

(linkage disequilibrium) pe o oAAnAOpoppo CCRS5A328!83:84,

4. 59029G/A:

[Tpoxerton yio éva TOALHOPPIGUO TOL €KKIvnTh TOL Yovidiov tov CCRS mov
dwapépet povo ot Paon 59029. To ainidpopeo 59029G mepiéyet yovavivn ot 0o
59029 evd 10 aAnAopopeo 59029A mepiéyet adevivn. To 59029G avevpioketal og
pe ooyvotnta 43-68%, ovoroyog tov mAnBvoud. To 59029A  arAniopopeo
eppaviCer 50% peyardtepn Exppoon tov yovidiov CCRS in vitro kot cvoyetiletal pe
TayvTEPN emdeivmon g Aoipméng and HIV-1 cvykprrikd pe 10 59029G o¢ acheveig
yopic Oepameio. O TOAVHOPPIGUOS VTOG PPIoKETAL GE AVICOPPOTIO. GVVIESTG LLE TOVG

nolvpopeiopotg CCR5A32 kar CCR2641%.

5. CXCR6-3E/K:
O vrodoyéag CXCR6 Bewpeitor eniong cvvumodoycag mpodcdeong tov HIV-1

Kol Wiog Tov RS ko dumhd exhextikdv R5/X4 oteheydv tov 100. Avevpioketol og
AeLOUKOVS 16TOVG, 6TV KuTtaptky] pepPpdvn evepyomompévov Thl, Tel ko NK
AELPOKLTTAPOV, KOOIGTOVTOG TO TBOVOLG GTOYOVG LOAVLVONG. O GLUVOETNG TOL Eival O
CXCLI16, o omoiog apevog ekkpiveTar amd HOKPOPAYO GE KOTOGTAGES PAEYLOVIS,
AQETEPOL  EKPPALETOL OTNV  EMPAVELD  OVILYOVOTOPOLCLAOTIKOV Kuttdpwv (B
AeppokOTTOPO, HOKPOPAYd, devopttikd kOTTopa oTic T {dveg TV Aeppadévmv) Kot
KUTTAP®OV TOVv £pLOPOD TOAPOL TOoL omAnva. To ocvumieypo CXCR6-CXCL16
eaiveton Aowmdv va mailer poAo oty petavactevon evepyomomuévov Thl, Tcl kot
NK  Aepgpokvttdpov vrd KobeotdG QAEYUOVNG, OTNV  EMAYMYY]  KLTTUPIK®OV
aAnAemdphoenv kat oty Stakivion tov T-Aepeokuttdpov otov omhiva. O
noAvpopeiopdg CXCR6-3E/K apopd pio onuetaxn petdAiaén oto kmdokovio 3 tov
TPAOTOV  €EOKLTTAPIOL TUNUATOS TOV  COUIVOTEMKOD (GKPOL TOL vrodoyea. To

aliniopoppo CXCR6-3K €xet ovoyetiobel khMvikd pe avénuévn emiPioon HIV-1
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acOevav oe mvevpovia and Pneumocystis carinii (PCP) cvykpttikd pe 10 @uowo
aAAniopopopo CXCR6-3E. O pnyoaviopdg sivar dyvootog, owotdco ektipdror Ot
emmpedlel ™MV 16TIKY 0VOCOAOYIKN OmAvTNon 0T0 piKpoopyoviopd. H cuyvotnta tov
aAAnlopopeov éxet Ppebet <1% oe Evpomaiovc-Apepwavoig kor 44% oe

A(ppoauepmavof)g%.

6. Inl.1-T/C:

Ipokertar yio. moAvpopeiopd pe orhoyn evog povo vovkieotidiov oto 1°
wtpovio tov yovidiov g ynuetokivinig CCLS. H CCLS (yvoot| kot wg RANTES)
etvar ovvoétng tov CCRS kot avaoctédder v poilvvon CCRS kuvttdpov ond RS
oteléyn tov 100 kabdg kot v HIV-1 emaydpevn evepyomoinon kot KutTopkod

8789 To aAnAdpopeo Inl.1C pewdvel v petaypoen tov

BAavoTo TOV AEUPOKLTTAPOV
yovidiov ¢ CCLS e&autiog 1oyvpdtepnc mpdsdeong Tov VTPoviov e TPOTEIVEG TOV
mopnva (totoveg). Khvikd avtd €xel ovoyetiobel pe emrdyvvorn g Tpooddov TG
hoipwéng oe AIDS. H ovyvomrta pe v omoie €xer avevpebel eivan 14% oe

Evponoiovc-Apeptkavoic, 20% oe A@poapeptkavoic kat 34% oe Actdres .

7. AmAotomoc H7 :

O ympetokiveg MCP-1, MCP3 kot eotaxin éyovv gumlokel otnv maboyévela
™G Aolpwéng omd HIV-1 Aoy TtV yNUEIOTOKTIKGOV TOVG 1010THTOV KOl TOV OPACEDV
Kuttapikng evepyomoinonc. O MCP-1 €yel Bpebel 6TL avédvel Tov TOALATAAGIAGUO
TOV 100 UECOH OTO TEPLPEPIKA HovOoKVTTOPO Kol £xel cvoyetiobel pe PAdPeg oto
VEVPIKO GUGTN ua91'94. Emutiéov 0 MCP-3 givan puokog avtaymvietig tov CCRS kat
el Bpedel 6Tt avootédel tov modamhactaond tov HIV-1"°. Ta yovidia tovg
evtomiCovtal 6To HaKpy 6KEAOG TOL YPWOUOGOUOTOC 17, o€ KovTv andotaotn HeETa&n
tou6. 'Etol molvpopeiopol 6e dtapopeTikd yovidio cuykAnpovopovvtor Kot yivetol
dvodkpltn M emidpacn Kabevog aAANAOUOpPOVL EEYMPLOTE e EMMESO KAVIKOV
peretov. [pdypaty, 1 enidopacn T®V TOAVUOPPICUAOV TOV TAPUTAVE® YNUELOKIVOV
€xel pehemnOel pe ™ popeY] amAOTOT®V, ONANOY GCULYKEKPIUEVOV GULVOLAGUAOV
aAAniopopeav mov kAnpovopovvror poli. ‘Evag tétotog andodtumog ivor o H7 mov
nepAapPavel To povadikd GUVOLOGHO TPLOV OAANAOUOPP®V oTa KMIKOVi 2136,
767 war 1385 (2136T otov ekkivnm tov MCP-1, 767G oto yovidio tov MCP-1,

1385A otov exkkwvnt) tov eotaxin). H cvyvétra tov amiotomov H7 éxer Ppedel
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onuavtikd avénuévn og dropa pe moAlhamAn ékbeon otov HIV-1 (19,2%), mov dev
€xovv Kavel opopetatponn kot Bewmpovvror avBektikd ot poAvvon. Emedn 1o
alniopopeo promEotaxinl385A  gpgavifetor  povo otov  amidtvmo  H7Y,
avalnmoope mepopatikd v mopovoics tov promEotaxinl385A y  va
dwmotdcovpe v vmapén tov amidtuomov H7, yopig va ypelaotel vo aviyedoovpe

KOIL TOUG TPELS TOADHOPPLOLOVS pali’ .

8. CX;CRI-V2491, CX;CRI-T280M:

To coumieypa CX3CR1-CX3CL1 éxel mpokaAéoel avEnuévo evolapépoy oTnyV
HIV-1 loipwén. H ymueokivn CX;CL1  (yvoomy moAoidtepa wg fraktalkine)
TOPAYETOL KO EKKPIVETAL G EAEVOEPO POPLO 1] TOPOAUEVEL OEGUEVIEVT] CTNV EMLPAVELDL
KLTTAPOV OV TNV eKPpalovv. To elebBepo KAdopa g CX3CL1 dpa ynueloTaKTiKd
Yo povokvTTopa Kot T-AEp@OoKVTTOPO, VM TO OECUELUEVO KAAGHO Ompuovpyet
OYVPES KVTTOPIKES GLVOEGELS PE HOVOKVTTOPA 1] AEUPOKVTTOPO TOV PEPOVV TOV
vrodoyéa CX3CR1. Ot ocvvdéoels awtég dev emmpedlovion amd v tolivn g
aAlovtioong Kot dev ypetdloviol ceAekTives | vieykpives. Ze vym atopa n CX;CL1
mapdyetol omd vevpikd kottapa, evoodniaka kouttapa kot HEV (High Endothelial
Venules) xot Alyovg pn Aepeikovg totovs. Emiong oe vy dtopo o CX3CRI1
exppaletar oe povokvtapa, pikpoyrotokd, NK Asppokdtrapa kot vroninbvopovg T-
Aeppokvttapov. Daivetor Aowrdév 6t o vmodoxfag CX3CRI1  exppaletor omd
ONUOVTIKOVG EKTTPOCAOTOVS TOL OVOGOTOUWTIKOV GLGTNHOTOS KOl TOLG Kofotd
evaicOntovg oe onuata and to cvvoétn CX3CLI. Zvvenmg, av petafindel o témog
napayoyns tov CX3CL1, pmopel vo aArdéer m yopobétnon tov KuTtdpov TOL
OVOGOTOMTIKOV GUGTHUATOG Tov @épovv tov vmodoyéa CX3CRI1. Tlapopoing
OVOGOAOYIKO KOTTOPO 7OV Ogv eKPpdlovv @uoloroyikd tov vrodoyéa CX3;CRI1
umopel vo 0AAGEOLY TNV EVIOTMION Kol Tr AEITOVPYiD TOVG, OV AVAYKOGTOOV Vo,
ek@pdoovv tov vodoyea petd omd emaywyn. v HIV-1 Aolpwén mapatnpodvron
onpavtikég aAlayég oty ékepaot tov CX3CR1 kot tov CX;3CL1, cuykpitikd pe vy
dropa. Eivar mBavov ot ahloyég autéc va emdryovtol omd Tov 1010 ToV 10 Pe GKOTo TNV
amodlopydvwon ™G avocoAoyikng amavinone. Emumiéov o CX3CR1 pmopel va
ypMnoponomBel g GVVLTOOOYENS Y10 KLTTOPIKT TPOGOEST Kot LOAVVET omd ToV 10.

Evéewctikd, ot Aolpwén amd HIV-1  opwopévor minbBucpoi CD4

AEUPOKVTTAPOV YOPIG avTyovikn eumelpia kot pvnuovikaov CD4 Agpgokvttapwv
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exppalovv tov vmodoxéa CX3CRI1, yeyovog mov oev cvpfaivel vwd QUOIOAOYIKESG
ouvOnkeg. MdaAiiota n  €kepaon ovty  &ivor  avéroyn Ttov  pvhuod  ukov
moAhamhaciacuoV. TTapdAinia mapoatnpeiton avénon g mapaywyng tov CX;CL1
0T0 €VOOONAL0 AepoikdVv Kot eE@AepEK®V 6oTdVv. [TiBavoroyeitar 611 pe avtd tov
Tpomo avaykdloviot ot mANBuGpol aVTOV TOV AEUEOKVLTTAP®V Vo  KivnBolhv
ANUETOKTIKG o€ TePIPAALovTa OOV dev guvoeital N emPiwon Tovg, aPov GNUOTO
emPBioong AapPavovy Kupiwg oto AEUPIKAE OpYovaL.

EmmAéov, otovg oacBeveic pe HIV-1 mopatnpeiton  petaxivnon
TAOGHATOKVTTAP®OV Kol TAAGHOTOEW®MY devdpokvttdpov CDI123" and 1o aipo otn
QEAO1O0M poipa TV Agppadévav kot vrepékepoocn tov CX3;CL1. Avénon g
éxppoong CX3CL1 mopoatnpsitol kot omd dpipa devdprrikd kottapa (CD83™) ortig
idleg Béocic. Oewpeitor 0TI AVTO cvvemdyeton TNV oTeEV] OAANAemidpacn naive
CX3CRI1" Agppokvttapmv pe CX3;CL1T devdpokvttopa. To amotéhespo dev éxst
akopa dtucoenviotel. Xe mepapotolma n emPiowon kot o ToAAariaclocpog Twv Th
naive AeUQOKVLTTOPOV eCaptdtor amd TNV emaen TOvg pe uopw tov  peilovog
coumAéypatog otocvpuPatomrog I, 6nwg ota devoprtikd wovttapa. Emiong to
TAOCLOTOELDT] OEVOPOKVTTAPA TaPAyoLV avénuéveg mocdtteg [IFNa, mov éyet moAAEg
avTukéG 1010mTeg. Amo v oavtifetn mievpd €xel Ppebel O6TL Tar devopokvTTOPO
otevkolbvouy v poivvon tov CD4 T-Aegppoxvttdpov pe ukd copatidlo mov
QEPOVV TPOCKOAANUEVO oV eMPAvELd Tove. Emmpocheta £xel doumotwbel 6T TOL
TAoopaToE] devopokvTTapa gvvoovuv v avantvén Th2 avti Thl avocoroyikdv
AMOVINOE®V Kol G oplopéva mepdpata gvepyomoov CD8 T-Aepgoxvttapa pe
TPOTO OV EPPAVIOVLY HIKPT] KLTTOPOTOEIKN 15YD.

SOUTANPOUATIKA, HeTd omd TV Evapén avtipeTpoikng Oepameiog £xel Ppedet
nog petovetor M ékepacn CX3CR1 ota Th-Aeppoxvttapa. Extipdtor nog oavtd
evBoivetar yuo v Toyeia eraveppdvion CD4 T-Aep@okvTTdpmv 61O TEPLPEPIKO QLo
petd v évapén g HAART agod pe v amopdxpovon tov CX3CRI1 and v
KUTTOPIKT TOVG HEUPPavN omerevfep®vovTol amd TOVG TEPLPEPIKOVS 16TOVS, OTOL
exepdletar o CX3CL1, ko Byaivouv oty opatikn KukAoeopia.

2to mAaiota g dtepevvnong Tov porov Tov CX3CL1-CX3CRI1 €yel pehetn el
kol M emidopaocn twv moivpopeiopmdv CX3CR1-V2491 kow CX;3CR1-T280M oty
KAMvikn mopeia g Aoipwéng and HIV-1. Ot molvpopeiopol avtol eivor onuetokés
HETAAAAEELG TOV VITOJOYEN. XtV TTPpDTN pHeTdAAacn 1 Parivn (V) éxel avikotactadel

a6 1ooAevkivn (I) ot 6éom 249 ko ot devtepn 1 Bpeovivn (T) and peberovivn (M)
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ot 0éon 280. 'Exer Ppebel mwg ta aAiniopopea 2491 kor 280M pewdvouv
ovyyéveln Tov vrodoyea yuo tn ynuetokivn CX3CL1 ko cvoyetiCovranl pe taydtepn
npdodo oe AIDS wou Odvatro amd HIV-1, evdd dhlot epguvntéc oev Ppiokouvv
GLGYETION 1 SMIGTAOVOLY TPOGTATEVTIKY dpAcT TV aAANAOUOPP®V awTdV. Ot 00
moAvpopeiopot Bpickovtal oe TANPN avicopporio cuvoeons. To aAinAdpopeo 2491
umopel va eppaviotet pe 280T 1 280M o710 1010 Ypopdcoa, To aAANAOHoppo 280M

oumg avevpioketor povo pe 2491 ko Oyt pe 249V5105,
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II. Evowd Mépoc

31



I'. 2KOITOX THX ATATPIBHX

2KOmOC G OwTPPNg avthig elvar M HEALTN NG EMIOPOONG YOVIOLOKAOV
TOAVHOPPICUAOV TOV GULOTHUOTOS TMV YNUEOKWVAOV otnv ondkpion tov HIV-1
acBevov oty OBepancio pe HAART. Ot moAvpopeicpoi mov emiéydnkav ftav ot
CCR5A32, 59029G/A, CCR2-641, CXCL12-3A, Inl.1-T/C, CXCR6-3E/K,
amrotomog H7, CX3CR1-V2491, CX;3CR1-T280M. H enidopoocrn tovg otnv KAMVIKN
mopela g Aolpméng éxet depevvnbel Kupiwg oe mANBvouovE acbevdv mpv v
kafiepwon g HAART, otovg omoiovg peremOnkav cvoyeticelg tov yovidiov pe
Bpadvtepn N taydtepn e&€Mén oe AIDS «kar Oavato. Metd v kabiépwon g
HAART oev éxet amocapnviotel av ot molvpopeiopol emnpealovv v e£EMEN g
holpwéng oe acbeveic vid aywyn, evd oty avtiotoyn Piprloypagio vrdpyovv
peréteg pe avtikpovopevo cvpnepacpatoa. H HAART oand poévn g tpomomotlel
Quvokn mopeion TG Aoluméng Opapatikd, emnpedloviag TOGO TNV 0VOGOAOYIKN
amoKplon Tov EEVIOT 00O KOl TNV KWNTIKN TOALOTAACLAGHOD TOL 100. To
omovdaldtepo sivar 1 avénon g emPioong Tov acbevav ybpn ot HAART xou
peioon tov voonpav ekonimcemv and 1t Papld avocokotactolny. O poAog TV
TOAVHOPQICUDV  GE  OLTEG TIG KOWoLPYleG ovvOnkeg dev  elvol €OkoAo  va
mpocdoptobel pe otaTioTikéS cuoyetioels Pacilopeves oty emiPimon Kot 6To Ypdvo
péypt v avantuén tov AIDS, a@ov avtd ta tedikd onueia (end-points) apyovv mory
va pokbyovy. [Ma to Adyo avtd omv mapodoa dwTpPn ¥PNOYLOTOOVVTIOL Ol
petaforés 6to ukd @optio ToL 10V Kot 0 apBuds Tov CD4 T-Aeppokvttdpmv g
oeikteg amokpiong ot HAART, ocdpeova pe tig xobiepopéves katevbovinpieg
00MYiec, TPOKEEVOL Vo, dlepeLVNOEL 1] EMLOPACT] TOV TOAVUOPPIGUDY GTNV ATOKPION

tov acbevdv o HAART?.
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A. AXOENEIY, YAIKA KAI MEGOAOI

Al. Agtypo AcBevav

>10 Noocokopeio Avopéag Xvyypdg Ppioketon pion amd Tig peyohOTEPES
Bepamevtiég povadeg yuo acBeveig tov HIV g yopag pog. H mapovca epyacio
neptEhafe 166 acbeveig oe dtdpopa oTddio TS VOGOL TOV TapakoAovOnOnKav puéypt
tov OxtmBpro tov 2005 pe péon dudpkelo mapakorovdnong (follow-up) tovg 68.8
unveg (evpog 11-109 pnveg). Avapesd tovg ot 141 ntav avopeg kat ot 25 yvvaikec. H
péon nilkio xotd ™ Swyvoon nNrav 35,5 (19-71) ypdévia. Xto dotnua g
nmapakorovOnone 149 acbOeveig érapov Oepameio pe HAART (Highly Active
Antiretroviral Therapy) evd ot 17 dev ypetdomkav va Eekiviicovy HAART pe Baon
T1g KatevBuvinpieg odnyieg (ITivaxoag 2). Avaueoa otovg acbeveic vod Bepamneia, 97
oev elyav AaPet AN Bgpameia mpo g évapéng e HAART. Avtifeta 52 acBeveig
elyav Aapet mpo g HAART avtperpoikd oynuata pe Eva 1 000 NRTI (nucleoside
reverse transcriptase inhibitors) pe péon didpkela Oepaneiog 25,96 unveg (evpog 1-68
uveg). Ot acBeveic avtol pe mponyoduevn ypnion NRTI evidybnkav oe oynuota
HAART mov mepieiyav tovAdyiotov Eva emumiéov kavovpyto NRTI 6e cuvdvaouo pe
PI (protein inhibitor) | NNRTI (non-nucleoside reverse transcriptase inhibitor).
Yvvolkd 113 acBeveic éhafov oynua 2NRTIHPI, 33 acBeveic éhafav oynuo
2NRTI+NNRTI kot 3 éhofav 2NRTI+2PL T'a v a&oAdynon g andkpiong otnv
HAART ypnowonomfnkav g deikteg o apBuog twv CD4 T-Aepgpoxvttdpav (CD4)
kot to ukd @optio (VL). Ot acbBeveig taivopmnkov copeova pe odnyieg tov
Kkévipov eréyyov Aonaéemv tov HITA (CDC) og tpeig katnyopies pe Péon to CD4
mpw v évapén s HAART (baseline CD4):
Kotnyopia 1: aceveic pe CD4>500cells/mm’
Kotnyopia 2: acBeveic pe CD4=200-499cells/mm’
Kamnyopia 3: acbeveic pe CD4<200cells/mm’ (kprtipio AIDS)

H péon tun tov ukov goptiov frav 157.313cps/ml. Xy katnyopia 1, 2 kot
3 tov aocBevdv ot péoec TéG Tov ukov eoptiov NTov avtictoyo 221.037cps/ml,
77.426¢cps/ml won 342.243 cps/ml. 10 ypovikd drdotnua g perétng anefiocav 6

acBevelg, oamd tovg omoiovg ot 5 amd voonuata AIDS (4 pe Aépoopa, 1 pe Aoipwén
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am6 Mycobacterium avium). I'a tovg moivpopeiopotg CCR5A32, CXCRL12-3A,
CCR5-59029G/A, CCR2-641 éywve yovotumikn avaivon oe 149 acbeveic vmo
HAART, evo o tovg moAvpoppiopovg CXCR6-E3K, promCCL5-Inl. 1, anAdtumog
H7, CX3CR1-V2491, CX;CRI-T280M é£ywve yovotumikn avdivon ce 143 acBeveig
vd HAART (giyov 1on amofudcet ot 6 acOeveic).

OLot o1 acBeveic véypayav £yypagn cvYKATAHEoN Yol T GLUUETOYY] GTOVG

OTY LEAETT).

A2. Métpnon tov CD4 T-Aep@okuttdpmov Kot ToV KoL

¢eoptiov HIV-1 (VL)

O apBuog towv CD4 T-Aepgpokvttapwv kat to VL tov HIV-1 petpnOnkav oe
TEPLPEPIKO aipa aoOevadv Tov GVAAEXONKE o0 cwANVapla pe avTiTnKTikd abvievo-
dwapvo-tetpaoekd oy (EDTA). T'w m pétpmon tov CD4 ypnoonowmOnke
KLTTOPOUETPiRL poNng He povokAmvika avticopota (Becton Dickinson, San Jose, CA,
USA). I'a tov mpocdiopiopd tov VL ypnoyomomOnkav texvikeés moAAATAACIOG O
tov ukov RNA (Nuclisens-NASBA Diagnostics) 6g 0p6d amd @uyokevipnuévo deiypa

aipoTog.
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A3. Amouovowon DNA acBevav, ypnon PCR vy
aViYVELGT] YOVIOLOK®OV TOAVUOPPIGUDOV TOV GUGTNUOTOG

ANUELOKIVDOV

AIIOMONQXLH DNA A2OENQN:

Am6 kabe acbevi AapPavovtorl mepimov Sml meprpepikov aipatog o€ PLOAid0
pe avuunktikd (EDTA) kot guldocovtal oe Ogpuokpocio 4°C péypt ™ petapopd
GTO €PYOCTNPLO. ApyiKA Yo TV amopdvoon tov DNA ypewaletar va mpoxinbei Adon
TOV EPVOPAOV OHOGPALPIMV AVOUELYVOOVTOG TO deiyla TOL OipHoTog pe d1dAvpo Tov
neptéyel 10 mM Tris HCI pH 8.0, 320 mM covkpoln, S mM MgCl, ko 1% Triton-X-
100. Metd and @uyokévrpnon tov petypoatog otig 2500rpm yioo 10min amoppinteton
T0 LREPKEINEVO KOl GCULAAEYETOL TO KLTTOPIKO nuo mov mepléyer to Agvkd
apoceaipta tov aipotoc. o va AvBovv ta Aevkd apocaipto, To KuTTOPKO 1npa
owdvetar og 500ul dwAvpatog mov mepiExel 400mM Tris pH 8.0, 60mM EDTA,
150mM NaCl kot 1% SDS kot enmdleton otovg 37°C y 30min. AxolovOet
npocOfikn 1/20 dykov 5uM NaOCl, avddevon kat endoaocn otovg 65°C yio 25min. X1
ocuvéyelr  mpootiBevtar  S500pl  yAopoeopuiov, avadevetal  TO  petypo ko
euyokevrpeitar otig 13000rpm. Avti ) @opd AapPaveTol To VIEPKEINEVO, TO OTOT0
avaperyvoetar pe obavoin (100%). To delypa TAéov mepiéyel to anopovopévo DNA
Ko uAdoocetot 6toug -20°C yia éva 24mpo. Akorlovdel puyokEvTpnot, andppLyT TOL
vrepKkeipevoy Kat dteAvtomoinomn g Aentng mAéov meAétac tov DNA oe aBavoin
(70%). Zn ovvéyewn @uyokevipeitar Eavd, OmOPPINTETOL TO VTEPKEIUEVO Kot
owivetar 1o DNA og anoctaypévo H,O. H mocodtta tov DNA mov amopovodnke
Kot M kaBopdtNTd TOL pIopel va exkTiunBel pe eotopéTpnon oto 260nm Ko oTo

280nm.

AAYZIAQTH ANTIAPAXH ME ITOAYMEPAXH (PCR):

H PCR (polymerase chain reaction) emvondnke to 1987 amd tov Mullis kot
toug ovvepydteg tov (Mullis & Faloona 1987). H pébodog emtuyydver og 2-3 dpeg
TOV €101KO TOALUTANGLOGHO CLYKEKPIUEVOY aAAniovyidv DNA e ekbBetikd tpomo,

wote va etvar dvvatn N tepatépw peAén Tovg. H peydAn amddoon g avtidpaong
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€xel ®¢ oamotéAecpo TV AyM  peyaiov aptBuod aviypdowv g embountig
aAAniovyiog DNA, éoto kot av ovty apywd Ppioketor oto deiypo o eAdylot
nocotta. To detypa DNA enwdletonr e puOUIoTIKO StAALHO TOL TEPIEXEL ) L
Oepupoaviektiky DNA molvuepdon mpoepyopevn ond Oeppopira Paktmpiow (Taq:
Thermus aquaticus), B) piypa deco&vpifovovkieotidimv, ¥) 1o (Evyaptl TOV EKKIVITOV
(primers). Ot ekkivnTég €ivol OAMYOVOUKAEOTIOKEG OAANAOVYiEC OV TapoLSIAlovV
opoAoyio wg mpog dvo Bécelg exatépwbev g DNA aAAniovyiag mov mpoKeital vo
noAlomAaciactel, omdte mpocdévovtar oe avtég kabopilovtag ™ Béom dpdong g
noAvuepdong. Apyikd yivetonr Beppuikn amodidraln tov dikAmvov DNA otovg 95°C
yw Imin, dote va dwympiotel n duthn Elka. Avtd Oa emtpéyetl Tov VPPOICUO TV
eMkoV pe oporoya deco&LPPOVOVKAEOTIOW TOL OIAVUATOC KOl TN dNpovpyio TV
Buyatpwov aAvcov vrd 1t dpdon ™ DNA moAvpepdonc. AxolovBovv 30-35
KOKAOL, KaBévag amd Tovg omoiovg mepthapPavel tpio pata, TV aroddTaEn Tov
DNA, mv mpdcdeon 1oV ekkivnt®v kot tov molvuepiopud tov DNA. Telikd
amotédecua eltvar 1 ekbetiky avénon tov aplBuod Tov ovtypdewv tov DNA
oopeavo pe v eéicwon N=n(1+e)°, 6mov N= 1ehkn] TOGOTNTO TOL TPOIOVTOC, N=
APYIKY] TOGOTNTO VITOCTPAOUOTOS, €= amdd0oN TNG avTidpaong kol c= apluog Tomv

KoK v g PCR'®.

2YNOHKEXY I10Y EITHPEAZOYN THN PCR:

INa ™ Bertiotomoinon g anddoomng g PCR mpéner va diveton mpocsoyn oe
OPIGUEVEC TOPOUETPOVS TNG OvTidopaong. MeydAn onuoacio €xer M emioyn ToOV
KATOAANA®V ekkivntov. Avtol kaBopilovv v €dikdtTa. TG avTidpoong Kot
nepropilovv ) dpdon g moAvpepdong oty embounty aAiniovyio. ' To Adyo
avtd o1 eKKvNTég eptEyovv cuvnlme 20 voukAeotioln, MoTe va givol TOAD puKpn M
TOOVOTNTO VO ELPOVIGOVY CNUOVTIKN OpoAOYio pe pn emBountés aAiniovyieg Tov
DNA, mov Ba xatéAnye ot dnpovpyio TOAGDV mopampoidviwv. QoT060 TPOGoYN
ypelaletal Ko oty emloyn g Oepuokpaciog tov dapopwv Pnudteov g PCR,
wwitepa ¢ Beppokpaciag vPpdopod. YymAég Oepuokpoaciec ocvvemdyovron
pikpotepn moapaywyn DNA mpoidvtog oAAd Kor Aryotepa mopampoidvta, Yiati ot
EKKIVNTEG TPocdEvovTol pev oe Ayotepeg Béoelg tov DNA, aldd mpotodv Béoeig
TPOCOEONG e 1oYLPY ovyyévela, Omwg M emBounty oAAniovyio yw v omoio

eneAéynoav. Avtifeto yoaunAdtepeg Oeppokpacieg ocvvemdyovtalr Ty TPOCOECH
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TEPLOCOTEP®V eKKVNTOV o610 DNA vréotpopa, ovcavoviag v amddoon Tng
avtiopaonsg, oAAE M mwpdcsdecn avuT a@opd Kol avemBOunteg oAAnAovyieg TOL
UNTPIKAOV EAIK®OV, 00NYDVTOG 68 mePlocOTEPO Tapanpoiovta. Katd mapouolo tpdmo
emnpealetar n avtidpacn amd TN GLYKEVIP®ON TV Wviev payvnoeiov (Mg) oto
owdvpa. Yyniéc ovykevipmoelg Mg ocuLVERAyovtol LYNAN JPACTIKOTNTO NG
TOAVUEPAONC, OAAG TEPLGGOTEPO TOPATPOIOVTO, EVD YOUNAEG GLYKEVIPDGELS

ocvvendayovtol kaBapotepo PCR wpoidv, o pikpotepn dpmg mocdtn .

TEAIKEY [IEIPAMATIKEY 2YNOHKEY PCR:

I"a ) Bertiotonoinon g amddoong g PCR éywve apykd cepd mepapdtov
Yoo TV €0peon ™G WaviknG Beppokpaciag kot cuYKEVTIPOONS WOvVIov Mg Yo Tig
aviwpacels. ‘Etol, oty mopovoo dwTpiPr), HETE omdO TPOTOMOMCELS TMV
TEWPAUATIKOV cLVONKOV, ETEAEYNGAV 01 akOA0VOES GLUVONKES MG PEATIOTEG:

1) Xvykevipooelg cvotatikdv tov PCR doddpotoc: 1,5mM MgCl,, 0,2mM
and ka0e ANTP (decoSupifovovkieotiown: adevivn, yovavivn, Kvtooivn kot Bopivn),
0,5mM and kdaOe exkivnm) kou 1,2 povadec Tag DNA mohvuepdon / avrtidpaon
(Invitrogen).

2) Ogppokpaciec kot ypovor endaons: PA [Mivaxa 4.

Ot exkivntég mov ypnowomomdnkav eaivovtor otov Ilivoka 5. T T1g
avVTIOPAGELS YpnopoTomOnke Tpoypappatilopevog Bepuikdg kokiomomg PTC-200
(MJ Research Inc. USA).
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Apywn Amodidroln YBp1dopdc ITolvpepropds | Telkdg

amoddratn | DNA IToAvpepiopdg

DNA 35 kbdKhot
CCR5-A32 94°C, 3min | 92°C, 30sec 55°C, 30sec 72°C, 30sec 72°C, 10min
CXCL12-3A 94°C, 3min | 92°C, 30sec 58°C, 30sec 72°C, 30sec 72°C, 10min
CCR2-641 94°C, 3min | 92°C, 30sec 52°C, 30sec 72°C, 30sec 72°C, 10min
CCR5-59029G/A 94°C, 3min 92°C, 30sec 60°C, 30sec 72°C, 30sec 72°C, 10min
CXCR6-E3K 94°C, 3min | 92°C, 30sec 51°C, 30sec 72°C, 30sec 72°C, 10min
CCL5-In1.1T/C 94°C, 3min | 92°C, 30sec 54°C, 30sec 72°C, 30sec 72°C, 10min
promEotaxin-1385A (H7) | 94°C, 3min | 92°C, 30sec 51°C, 30sec 72°C, 30sec 72°C, 10min
CX3CR1-V2491/T280M | 94°C, 3min 94°C, 30sec 50°C, 40sec 72°C, 55sec 72°C, 10min

ITivaxag 4: XuvOnkeg PCR yio Tovg TOAHOPPIGHOVG TOV LEAETHONKOV.

CCRS5-A32 F
CCR5-A32 R
CXCLI12-3AF
CXCL12-3A R
CCR2-641 F
CCR2-64I R
CCR5-59029G/A F
CCR5-59029G/A R
CXCR6-E3KF
CXCR6-E3KR
CCL5-In1.1T/CF
CCL5-In1.1T/CR

promEotaxin-1385F (H7)
promEotaxin-1385R (H7)
CX3CR1-V2491/T280M F

CX3CR1-V249I/T280M R
_____________________________________________|

5’-GTGGTGACAAGTGTGATCAC-3’
5’-TTGTAGGGAGCCCAGAAGAG-3’
5’-CAGTCAACCTGGGCAAAGCC-3’
5’-AGCTTTGGTCCTGAGAGTCC-3’
5’-TTGTGGGCAACATGATGG-3’
5’-CTGTGAATAATTTGCACATTGC-3’
5’-CCCGTGAGCCCATAGTTAAAACTC-3’
5’-TCACAGGGCTTTTCAACAGTAAGG-3’
5’-CTATTTGCCCCCTAAATGT-3’
5’-CATAGTCTTCATGGTAATCAAGC-3’
5’-CCTGGTCTTGACCACCACA-3’
5’-GCTGACAGGCATGAGTCAGA-3’
5’-TATCCTGCTCTTACCCTAGC-3’
5’-GGCACAGGATTAGAGACAGC-3’
5’-CCGAGGTCCTTCAGGAAATCT-3’
5’-TCAGCATCAGGTTCAGGAACTC-3’

Mivakag 5: Exkwntéc (primers) mov ypnolponombnkay oTtovg vmd HeAET

noAvpopeiopovg (Invitrogen Custom Primers).
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PCR mpoidv [eproprotikd YouvOnkeg
ivopo . [Tpoidvta méyng
CXCL12-3A 302bp Mspl 37°C,4h CXCL12-3A:  CXCL12:
302bp 201+101bp
CCR2-641 183bp BsaBI 60°C, 4 h CCR2-64V: CCR2-641I:
183bp 165+18bp
CCRS- 268bp Bsp12861 37°C,5h 59029A 59029G
59029G/A 268bp 137+130bp
CXCR6-E3K 145bp HindIII 37°C, 3h CXCR6-3E CXCR6-3K
145bp 121+24bp
CX3CR1-V2491 588bp ACLI 37°C, 3h CX;CR1-249V  CX;3CR1-2491
588bp 205+383bp
CX3CRI1- 588bp BsmBI 55°C, 3h CX;CR1-280T CX;CR1-280M
T280M 75+216+297b  216+372bp
p
CCLS-In1.1T/C  342bp Mboll 37°C, 1h In1.1T In1.1C
342bp 219+123bp
promEotaxin- 279bp Mspl 37°C, 4h promEot- promEot-1385G
1385A 1385A 153+126bp
279bp
CCRS5-A32 CCRS5: 189bp

CCR5-A32: Xwpig avtiopoon RFLP
CCR5-A32: 157bp

IMivaxkag 6: PCR zmpoidvia towv vrd peAETn) TOAVHOPPIGUOV, TEPLOPIoTIKG Evivpa

mov ypnopomomdnkayv otig méyelg (RFLP) kot ta avtiototya mpoidvta méyng.

AxolovOnoe méyn tov mpoidvtov ™ PCR pe 1dwkd mepropiotikd Evivpa yio
kéBe molvpopeiond (RFLP: Restriction Fragment Length Polymorphism). To
péyebog kébe PCR mpoidvtog ko 1o avtiotoyo meploptotikd £vEupo pe TG cuvOnKeg
Kot To Tpoidvta mEYNG eaivovtal otov mivaka 6. O moivpopeiopog CCRSA32 givar o
UOVOG OV OEV YPEOTNKE TEYN UE TEPLOPIOTIKO EVILUO, 0poD dEV aPOPE CMUELNKT
HeTOAMOEN oe Béom dpdong kdmolov meploplotikoy eviOHOV, OAAG amoaAolpn 32
VoukAEOTOI®V amd To Yovidlo tov CCRS. H anaiowpn avtn glvon apketd peydin yo

va pavel angvbeiog otnv nAektpoopnomn tov PCR mpoidvtoc. XTig avTidpaoelg méyng
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7oV 0ev VINPEAY KOUEVE TTPoidVTa eTavoAneOnKe 1 dtadikacio TEYNG pe dSuthdcio
TocOTNTA  TMEPLOPIOTIKOV  €VEOUOV, Y10l OTOKAEICUO OCOAAUATOS OO  UELOUEVN
dpaoctikoTTa Tov TEPoplotikoy gvidpov. Ta mpoidvra g PCR xor g méyng
niextpopopndnkav oe TKTOUA ayopding 2% (yw tov morvpopeiopd CXCR6-E3K
mktope ayopdlng 3%). To mktopa wepielye Ppopovyo aifvdio mov cuvdéetal e
T1g €éMkec tov DNA kot t1¢ kaBiotd opatég oe OdAapo vrepiddovg aktvoPforioc. O
molvpopeiopdg CCR2-641  mAextpopopnbnke o€ MAKTOUA OKPLACULSIOL pE

akoAlovin ypdomn apybpov mov KabioTd opatd To Tpoidvta g tEYNG (PA. Ewova 1).
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CCR5A32

== 1: CCR5-/-
& | 2:CCR5A32-

| 1: CCR2-64V/V
| 2: CCR2-64V/1
| 3. CCR2-641/1

1: CXCR6-3E/3E
2: CXCR6-3E/3K
3: CXCR6-3K/3K

-
S 1: promEot -/-
2: promEot 1385A/-

3: promEot 1385A/A

CXCLI12-3A

1: CXCL12 -/-
2: CXCL12 3A/-
3: CXCL12 3A3A

1: 59029A/A
2: 59029 A/G
3:59029 G/G

1: Inl.1IT/T
2: Inl.1T/C
3:Inl.1C/C

CX3CRI1 CX3CR1
V2491  T280M

1: CX3CR1-249 VIV
2: CX3CR1-249 V/1
3: CX3CR1-249 111

4: CX3CR1-280 T/T
5: CX3CR1-280 T'M
PR 6: CX3CR1-280 M/M

Ewkova 1: Hlektpo@opnoelg moAVLOPPIoU®Y



A4. Zratiotikn Avaivon

Xmv  epyocio  avT UEAETACOUE TNV  EMOPOCN TOV  OVOUPEPOUEVDV
TOAVLOPPICUAOV GTY amoOKplon TV achevav oty évapén Bepaneiog pe HAART.
A1 €yve pe ) otatotikn avdivon emPioong Kaplan-Meier ypnoyomoidviog g
mopopéTpoug TG Tpég tov CD4 kot VL, mov Oewpodviar oyvpol mpoyvawotikol
TOPAYOVTESG YO TV TTopEia TNG VOGOV Kol TNG Gapomsiocgz. IMa to A0Yyo avtd opioTnKav
¢ Tpés Paong ta emineda CD ko VL mpv v évapén g Bepameiog (xpovikd e0pog
aponyioc: 0-4 punqveg mpwv v évopén g HAART) xot xpoévoc=0 n nuepounvia
évapéng g HAART. Q¢ 1tehikd onuela (end-points) omv  avaivon
YPNOLOTOM ONKOV:

1. O ypbdvog mov ypewdotmke wote ot Tég Tov CD4 vo avérBovv kot va
Eemepaoovv Vv enduevn katnyopia pe Pdon t otadiomoinon koatd CDC
(Centers for Disease Control). Emopéveg yio tovg acBeveig pe Pdaon
CD4<200cells/mm’®, o ypévoc owtdc eivar ot pAvec omd TV Evapén e
HAART péypt v mpotm pérpnon CD4 mov wodtow M Eemepva Ta
200cells/mm’. T tovg acBeveic pe Paon CD4 petald 200cells/mm’ wat
499¢cells/mm’ eivar o piveg péypt ™V mpodT pétpnon CD4 mov obtat 1
vrepPaiver to. 500cells/mm’. Kotd cuvénela oTic oTatiotikéc avarlioels pe
avtd 10 TeMKO omueio oev peteiyov O6cor acBevelg elyav ®g Pdon
CD4>500cells/mm’ (kvping acOeveic mov gixav AdPet TP TV KaOEP®ON TNG
HAART povi 11 dutAf] ovTIpETPOIKY] Qy®YT] HE OTOTEAEGUO VO £XOVV KAAEG
Tinég CD4 wotd v petdPaon otn HAART). To tehkd avtd onueio
YPNOCLOTOMONKE G KPLTHPLO EMTLUYOVS OVOGOAOYIKNG OmOKPIoNG, O10TL KGOE
katnyopio. CD4 cvoyetiletan pe dtapopetikny mpdyvmon e&EMENG TG VOGO
oe AIDS.

2. O ypévog amd v évapén g HAART péypt v mpot and 600 drodoyikég
petpnoelc CD4 (pe pecodidotna 3uvov) kbt amod t Pacikn T CD4 wov
elxe o aoBevng 6tav Eekivovoe ) HAART. To onpeio avtd ypnoipomombnke
g Kputnplo amotvyiag g Oepaneiag, apod n mtdon twv CD4 kdtw and To
Baowa emimedo mapd t Oepomeio pe HAART onupatodotel v advvapio

EALEYYOV TOV UKOV TOALATANGLAGHOV Kot TNV cOvToun enérevon tov AIDS.
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3. O ypévog amnd v évapén g HAART péypr mmv mpotn pétpnon
VL<50cps/ml, epdcov avt akorovbeitat kot amd devtepn pétpnon<S0cps/ml
oe Oowdomuo 3unvov. To onueio ovtd ypnoyomombnke ¢ OeTikog
TPOYVAOGTIKOG EIKTNG Kol MG KPLTNPLO EMTLYOVS AVTATOKPLoTG 0T Bepameia.

4. O ypévoc amd v mpoy pétpnon VL<S50cps/ml péypt v npd™) and dvo
dwdoyikéc perpnoelg VL>50cps/ml. To onueio avtd ypnowomomdnke wg
apVNTIKOG TPOYVMOOTIKOG OEIKTNG, oD 1 VLTOTPOT| NG uopiog omoteAel
kpunpo  Bepoamevtikng  amotuyiog Kot €voelEn  emavaSloAdynong  Tov

OepamevTicoh oYNUOTOG KOl EAEYYOL GLUUOPPMOONG TOL 00HEVOVS oTNV

aywyn.

Emiong ot peré avt vroroyiomkay ot cuyvotntes kdbe arAniopdpeov, Kot
efetdotke av o aplBudc tov etepdlvymv Kot opolvyov atdpmv  yuoo kébe
aAANAOLOPPO KaTavEROVTAY GOUE®VA e TO 160L0y1o Katd Hardy-Weinberg. ' tnv

enefepyacia TV dedopEVOV ypnoipomondnke to Tpdypoppo SPSS (v.11.0)
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E. AIIOTEAEZMATA

El. Enidopaon tov moAvuoppicuwv CCRS5A32, CCR4-
59029G/A, CCR2-641, CXCL12-3A omnv avtamokpion
acBevav oty évapén g HAART

[Ipaypuatomombnke yovotumikn avdivon oe 166  dtopa vy  TOLG
noAvpopeiopovg CCRS5A32, CCRS5-59029G/A, CCR2-641 wov CXCLI12-3A.
Avauecsa tovg 17 dtopa oev yperdotnke va Eekiviijocoov HAART pe Baon ta kprrmpua
tov Katevbovtpliov oonyov (Ilivaxag 7) eved 149 dropo éhaPav Oepameio pe
HAART (ITivaxag 8).

H Swomopd ¢ ovyvottog tov yovotdnwov PBpédnke oe coppovio pe tnv
tooppomia (equilibrium) xotd Hardy—Weinberg 6e 6A0v¢ TOVG TOAVHOPPIGHOVG TTOV
avalvOnkav. £t cvvéyela £yve peaém emPioong katd Kaplan—Meier yia ke o
amd TS axodAovbeg Tpelg Katnyopieg achevav Bdcet tov CD4 1t ypovikn oTiyun
évapéng ™c HAART: (1) >500 cells/mm’, (2) 200-499 cells/mm’® kor (3)
<200cells/mm’. t6y0¢ ¢ opodonoinong avTAc ftav va katotdocoviol pali ot

acBeveic pe Opowa avoooroyikn endpkela kotd tnv Evapén g HAART.

|
Tovotvmuk] avédivon ac0evav mov dev éhafav HAART

CCR35A32  n(%) cXCL12-3A n(%) CCR2-641 n(%) CCR5-59029A/G n(%)
+H 11(65) 4/+ 10(59) ++ 13(76) AA 5(29)
+/A32 6B33) +3A 4(23) +/641 424) A/G 9(53)
A32/A32 0 3A73A 3(18) 641/641 0 G/G 3(18)

>vvohro: 17 acBeveig
|

IMivakag 7: Amotedéopato yovoTumikng avdivong oacBevav pe HIV-1 mov dev
éhapav Bepaneio pe HAART ywo toug moivpopeiopovg CCRS5A32, CXCL12-3A,
CCR2-641, CCR5-59029A/G
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|
Katnyopieg acOevav paon tov CD4 (cells/mm”)

kata v évapén g HAART

Catl: >500  Cat2: 200-499 Cat3: 0-199 Xvvolo

/(%) /(%) n/(%) n/(%)
CCR5A32
+/+ 29 (93) 65 (91) 42 (89) 136 (91)
+/A32 2(7) 6(9) 5(11) 13 (9)
A32/A32 0 0 0 0
XHvoro 31 71 47 149
Xoyvotnto _
aAANAOLOPPOV fa320,043
CXCL12-3A
+/+ 16 (51) 38 (54) 25 (53) 79 (53)
+/3A 13 (42) 29 (41) 20 (43) 62 (41)
3A3A 2(7) 4(5) 2(4) 8 (6)
XHvoro 31 71 47 149
Suyvotnto _
aAANAOLOPPOV f(31=0,261
CCR2-641
+/+ 22 (71) 58 (81) 35(74) 115 (78)
+/641 8 (26) 12 (17) 12 (26) 32 (21)
641/641 1(3) 1(2) 0 2(1)
XHvoro 31 71 47 149
Suyvotnto _
aAANAOLOPPOV feon=0,12
CCRS5-59029A/G
AA 8 (26) 17 (24) 11 (24) 36 (24)
A/G 13 (42) 36 (51) 18 (38) 67 (45)
G/G 10 (32) 18 (25) 18 (38) 46 (31)
XHvoro 31 71 47 149
Suyvotnto _
OAANAOLOPPOL f-590296=0,533

Mivakag 8: Amoteléoparta yovotumikng avéivong acBevov pe HIV-1 i tovg

rohvpop@iopodg CCR5A32, CXCL12-3A, CCR2-641, CCR5-59029A/G
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lo tehiko onueio (end-point): ypovog omo v évopén e HAART uéypr v
dvodo twv CD4 wivew amd 500cells/mm’, yia tovc aceveic ue apyixhi s CD4: 200-
499cells/mm’, kwu mive amé 200y tove acbeveic pe  apyiki T
CD4<200cells/mm’: Asv BpéONKov GTOTIGTIKG GNUAVTIKES GUGYETIOEIS HETAED TV
noAvpopeiopdv CCR5-59029G kar CCR2-641 kot tov puBuod avénong tov CD4
petd v évapén g HAART (ctoyeio oev mapovsialovror). Avtifeta oe acBeveig
pe Poow Ty CD4:200-499 cells/mm’ o ypévoc ywr vo  avéEnBodv ta
CD4>500cells/mm’ #rov pikpdtepog o€ Gropa pe 10 aAnidpoppo CXCLI12-3A,
CLYKPITIKA PE TO QUOIKO oAAnAopopeo (wild-type) (M.O. 942 won 14£2 pnveg
avtiotoyya, p = 0.0238, n = 69). Eniong otovg acbeveic pe 10 oAANAOHOPPO
CCR5A32 mapoatmpndnke pia taon va avénoovy Bpadvtepa ta CD4 cuykpitikd pe 1o
euowd aAniopoppo (M.O. 18+5 wor 11+1 pnvec avtioctoyya), oAl Oyt o€
oTaTIoTIKE onpovTikd Baduod (p = 0.1324, n = 69) (Awdypappa 3).

20 tediko onueio (end-point): ypovog amo v évopln e HAART uéypr v
wrwon tov CD4 kdtw omo v apyikn tous Ty, EPOGOV N TTWOY EXOVOAGUPAVETAL GE
000 O1000)1KES UETPNOEIS e UEGOOIGOTHUO. 3 Unvayv: AVTO TO TEMKO ONUEL0, TOV
ypnowonombnke g Kpuriplo amotvyiag g Oepameiog 0ev EUPAVICE CTATIGTIKA
ONUOVTIKES OPOPEG UETOED TV OAANAOUOPOOV o Kouio Katnyopio acOevav

aveCapttmg apykng Tyng CD4 (ototyeia dev mapovsialovtar).

3o tehiko onueio (end-point): ypovog amo v évapln e HAART uéxpt v
apwty  pétpnon  VL<50cps/ml, epocov ovty oaxolovfeiton kor omo Ochtepn
uétpnon<50cps/ml oe oaotnua 3unvov: Aegv Bpédnke Kapio GTOTIOTIKE OMUOVTIKY
ovoyétion tov molvpopeopdv CCRSA32 kot CCR5-59029G/A kot tov teMKov
avtov onueiov. Avtifeta, oe acBeveic pe apyk Ty CD4:200-499cells/mm’® n
nmapovoio. tov CCR2-641 oyetiotmke pe toydtepn MTAOGN TOL UKOD  QOPTIOL
GLYKPITIKA [E TO PLGIKO aAANAOLopPo (M.O. 3.5+£0.4 o 10.2+1.4 piveg avtiotorya,
p=0.0183, n=69). H nopovcio tov arAinropdppov CXCL12-3A eniong cvoyetiotnke
pe toybtepn pelwon Tov 1ikoh @OPTIOL GLYKPITIKG HE TO QULOIKO OAANAOUOPPO
(7.4£1.6 won 10.5+1.7 univeg avrtioctoyya), aALd Oyl G OTATIOTIKA ONUOVTIKO Paduo

(»=0.1035, n=69)(Adypoppa 4).
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4o tehiko onueio (end-point): ypovog amo v mpaty uétpnon VL<50cps/ml
UEXPL TNV TPATH ATO 000 01000)1KES petproels VL>50cps/ml ue pecodidotnua 3 unvaov
uetald tovg: Agv SomoT®ONKE GTATICTIKG GNUAVTIKY] EMIOPACT] TOV TOAVLOPPIGULOV
CCR5A32, CCR5-59029G/A, CXCLI2-3A ot OudpKe KOTOGTOANG TOV KOV
poptiov, evd Gropo pe opywei Ty CD4:200-499cells/mm’ mov égepav To
aliniopoppo CCR2-641 mapovciacay onuovtiky KaBuotépnon GTnV VITOTPOTN NG
wopiog cuykpltikd e 10 uokd aAinAdpoppo (M.O. 28+2 ko 20+2 pnveg
avtiotorya, p=0.0482, n=63)(Awdypaupa 5). 'E& acBeveig dev cvpmeptinednkoy oty
avéAvon ovtn O0TL eV KATAPEPOV TOTE VO KOTAOTEIAOLYV TOV 10 KAT® Omd TO

aviyvevolpa erineda petd v Evapén g HAART.
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Awbypappa 3: Avtiotpopeg koumdAeg emiPiowoncg (one minus survival plots) tng
Kaplan-Meier avélvong oe oobeveic pe apyuen iy CD4:200-499¢cells/mm’, mov
aVadEIKVOOLV TNV EMOPACT) TOL YOVOTOTOV GTO ¥POVO TOL YPEBCTNKE Omd TNV
évapén g HAART péypt vo avepodv ta CD4 néve amd 500cells/mm’ (1° telucd
onueio). (A) CCR2-641; (B) CXCL12-3A; (C) CCR5-A32 kau (D) CCR5-59029G/A.
(p: otatoTiky] onpavtkotta tov Log Rank test, N: apBuog acOevav ko NS:

p>0.05).
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Awaypappa 4: Avtiotpoeeg kaumdres emPiowong (one minus survival plots) tng
Kaplan-Meier avévone oe acbeveic pe opyy tury CD4 200-499cells/mm’, mov
avaOEIKVOOLY TNV EMOPOCT TOL YOVOTOTOV GTO YPOVO MOV YPEWACTNKE OO TNV
évapén ™mc HAART péyprt va méoer to VL kdto omd 1o Opro oaviyvevong
(<50cps/ml)(3° 1ehko6 onueio). (A) CCR2-641, (B) CXCL12-3A, (C) CCR5-A32 xat
(D) CCR5-59029G/A. (p: otatiotikn onpavtikomra tov Log Rank test, N: apiBuodg
acBevov kot NS: p>0.05).
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Awaypappa 5: Kapmdreg emPioong tg Kaplan-Meier avdivong oe acBeveig pe
apyr T CD4 200-499cells/mm’, ov avadeicviouy TV enidpact Tov yovoTHmov
0T0 YPpOVo amd TNV KATAGTOAN TOV 100 KAT® 0omd aviyvevoipo eminedo (<50cps/ml)
LEXPL TNV EMAVEUPAVIGT TOV 610 aipo (>50cps/ml) (4° tehikd onueio). 'E&EL acheveic
amd TNV TPonyovpevn avdivon efapénkay amd v avdivon avtn SOTL TO 1Ko
eoptio moté dev kotéotn un avixevowo. (A) CCR2-641, (B) CXCL12-3A, (C)
CCR5A32 xor (D) CCR5-59029G/A. (p: otoatiotikr] onuavtikoétnto tov Log Rank
test, N: ap1Ouoc acOevav kot NS: p>0,05).
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E2. Emidpaon toov molvpopeioumv CXCR6-E3K,
In1.1T/C, promEotaxin-1385G/A, CX3CR1-V249],
CX;3CRI1-T280M otmv avtandokpion ocbevov otnv
évapén s HAART

[IpaypatomomOnke yovoTumiky avaivon yio Tovg ToAvpopeiopovg Inl. 1T/C,
CXCR6-E3K, promEotaxin-1385G/A, CX3CR-V2491, xon T280M. Ta amoteléoparta
napovctalovtar otov ITivaka 9. Olot ot TOAVHOPPIGHOL NTOV GE GLUE®VIK LE TO
toolvylo katd Hardy-Weinberg pe e&aipeon to CXCR6-E3K (Bpébnkav CXCR6-
3E/3E= 136 aocBeveic, CXCR6-3E/3K= 4acbeveic CXCR6-3K/3K= 2ac0eveic, pe
avapevopevn katovopun mepimov 3E/3K=8 wor 3K/3K=1 yia mpnon wolvyiov) (p=
0.001). AxkoAovOnoe otatiotikn avdivon katd Kaplan-Meier pe to 4 tehkd onpeio
mov mpoavapéptnkav. Qotdéco Oa mpémer va onuewdel 6T 6TOV TOALHOPPIGUO
CXCR6-3K peretnOnke n mapovoia tov arinropopeov CXCR6-3K (oe acBeveig
opoluyovg N etepodluyovs pali) ocvykprrikd pe opdlvyovg CXCR6O-3E, efattiag g
HIKPNG ovuyvotTTag Tov aAiniopopeov. Emiong ot moivpopeiopoi CX3CR1-V2491
kot CX3CRI-T280M Bpickoviow o©€ ovicoppormio. GOVOESNS OPOV  QPOPOLV
TOAVHOPPIGUOVE TOL 1010V Yovidiov og gyydtnta. PeTaEy Tovg. To aAANAOLOPEPO
CX3CR1-280M dev Bpébnke moté otov 1010 amAdtumo pe t0 arinAdpopeo CX3CR1-
249V, evd 10 oAANAOpopeo CX3CR1-2491 gppaviotnke 1660 pe 1o CX3CR1-280T
600 pe 10 CX3CR1-280M.
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Katnyopieg acOevav paon tov CD4
kata v évapén Tmg HAART
Catl: >500  Cat2:200-499 Cat3: 0-199 2Hvolro

n/(%) n/(%) n/(%) n/(%)
CXCR6-E3K
E/E 28 (100) 69 (97) 39 (90) 136 (96)
E/K 2(3) 2(5) 4(3)
K/K 2(5) 2(1)
20VoA0 28 71 43 142
Zoyvotnrta _
aAANopOPPOL fox)=0,028
Inl.1
TT 22 (82) 56 (78) 33 (77) 111 (78)
TC 3(11) 14 (19) 921 26 (18)
CC 2(7) 2(3) 1(2) 54)
20VoA0 27 72 43 142
Zoyvotnrta _
aAnAopdpeov fn1.10=0,127

promEotaxin-1385G/A (H7 Haplotype)

GG 19 (68) 47 (65) 29 (67) 95 (66)
AG 7 (25) 21 (29) 12 (28) 40 (28)
AA 2(7) 4 (6) 2(5) 8 (6)
>Hvolo 28 72 43 143
Zoyvotnto _

AN opOPPOL f-13854)70,196

CX;CR1-V2491

\AY 17 (61) 37 (51) 22 (51) 76 (53)
VI 932 33 (46) 18 (42) 60 (42)
II 2(7) 2(3) 3(7) 7(5)
20VOLO 28 72 43 143
Zoyvotnta _

AN OUOPPOL f2490=0,258

CX;CR1-T280M

TT 21 (75) 49 (68) 31(72) 101 (71)
™ 7 (25) 21 (29) 11 (27) 39 (27)
MM 2(3) 1(1) 3(2)
XHvoro 28 (%) 72 (%) 43 (%) 143 (%)
Zoyvotnta _

Ao LOPPOL f2s0m=0,157

IMivaxkog 9: AmoteAéopata yovotumikng avdivong acBevov pe HIV-1 yio tovg
noivpopeiopovg CXCR6-E3K, Inl.1T/C, PromEotaxin-1385G/A (amiotumog H7),
CX;CR1-V2491, CX;CR1-T280M
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lo tehiko onueio (end-point): ypovog omo v évopén e HAART uéypr v
dvodo twv CD4 wivew amd 500cells/mm’, yia tovc aceveic ue apyixhi s CD4: 200-
499cells/mm’, kwu mive amé 200y tove acbeveic pe  apyiki T
CD4<200cells/mm’: Agv PpéOnke OTATIOTIKG ONUOVTIKY SAQOPE HETAED TV
nolvpoppiopdv CXCR6-E3K, Inl.1T/C, PromEotaxin-1385G/A kot tov pvOpov
avénong tov CD4 petd and évapén g HAART. Avrtifeta acBeveic mov pepav to
aliniopoppo CX3CR1-2491 epupavicav toyvtepn amoxatdotaon twv CD4 otig
VYNAOTEPES KAMUOokeS. Avti M emidpacn MTov 100iTEPO EUPOVIG GLYKPIvVOVTOG
opodluyovg CX3CR1-2491 pe opdluyovg CX3CR1-249V (M.O. 3+1 xou 16+2 pnveg
avtiototya, p=0.001, n=115) (Awypappa 6). apopoing, to aAiniopopeo CX3CRI1-
280M oe opolvyn koTdotoon GOLoYETIoTNKE HE TOyOTEPN Gvodo Twv CD4
Aeppoxvttapov cvykpriikd pe to CX3CR1-280T (M.O. 3+2 wou 1943 pnveg
avtiotoya, p =0.024, n =115) (Awdypappa 6).

20 tehiko onueio (end-point): ypovog amo v évapén e HAART uéxpt v
rraon twv CD4 katw omo v apyikn Tovg Tiul, OGOV N TTWCH EXOVOLAUPOAVETAL OE
000 O1000YIKES UETPNOTEIS UE HeToOdoThuo. 3 unvav. Agv Bpédnke koo onuavTikn
GTOTIOTIKY] GUGYETION UETOED TV TOAVUOPPICUOV KOl TOL TEAMKOD avToL onueiov

(otoyeia dev mapovstalovtar).

3o tehiko onueio (end-point): ypovog amo v évapln e HAART uéxpr v
apwty  pétpnon  VL<50cps/ml, epocov ovty oaxolovfeiton kor omo  Ochtepn
uétpnon<50cps/ml oe oaotnua 3unvov: Aegv Bpédnke kapio GNUOVTIKY GTOTIGTIKN
GLGYETION UETAED TV TOAVUOPPIGU®Y Kot ToV puOpod ntdong tov VL (otoyeio dev

Tapovctdlovat).

4o tehiko onueio (end-point): ypovog amo v mpaty uétpnon VL<50cps/ml
UEXPL TNV TPATH ATO 000 01000)1KES petproels VL>50cps/ml ue pecodidotnua 3 unvaov
uetald  tovg:  Agv PpéBnke ONUOVTIKY] OTOTIOTIKY] GLOYETION  pHeTald  ToV
noAvpopeiopdv Inl.1T/C, PromEotaxin-1385G/A (amAdtumog H7), CX3CR1-V2491,
CX;CRI1-T280M kot tng otbpkelog katootoAng tov VL kdtw amd S50cps/ml.
Avtifeta, oe acBeveic opolvyovg N etepdluyovg v 1o CXCR6-3K 1 emaveppdvion
TOV 100 €yve TaOTEPA GLYKPLTIKG HE TOVG OpOlLYOLS Yol TO KOWO OAANAOLOPQO

CXCR6-3E (M.O. 1946 ka1 48+3 unveg avtictorya, p=0,036, n=137)(Adypappa 7).
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won YV 16+/-2, n=59 o TT: 194/-3, n=80
p=0,0014 p=0,0241

Awbypappa 6: Avtiotpopeg koumdAeg emiPiowong (one minus survival plots) tng
Kaplan-Meier avdAvong mov avoadetkviovy v emidpact] ToL YovoTOToV 610 YPOHVO
(og pveg) amd v évapén g HAART péypt v dvodo twv CD4 oty enduevn
KMipoka (Gvodog mave omd 500cells/mm’, yia tove aoBeveic pe apyuwn iy CD4:
200-499cells/mm’, xou woveo amd 200 yw touc acleveic pe apyky TN
CD4<200cells/mm’) (p: otatiotiky onuaviikotno tov Log Rank test, n: aptOpdc

acBevav kot NS: p>0,05).
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Awdypappa 7: Koumdreg emPioong e Kaplan-Meier avdAvong ce acBevelg vmo
ayoyn ue HAART, mov avadeikvbiovv v enidpacn Tov YovotHmov 6to ¥pdvo amod
TNV KATOGTOAN TOL 100 KAt® omd aviyvevolua emimedo (<50cps/ml) péypr v

EMAVEPPEVIGT TOV 670 aipa (4° Telkd onueio).
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E3. Emidopaocn kowwv peTaPANTOV OTNV oviamoKpion

TV aclevov oty Evapén g HAART

Exto¢ amd v emidpacn TOV TOADUOPPICU®V TOV GULGTNUOTOS TOV
AMUEKIVAOV, avoalntninkov kKol cLoYETIoES HETOED KOW®MV UETOPANTOV KOl TNG
amoteleopatikdtrag s HAART. Zvykekpuéva ypnoiponombnke n avédivon Kotd
Kaplan Meier pe ta 1d1a tehkd onueia yo vo dtepevvnOel av 1 amotelecpaTikdTnTo
™ HAART o61pepe peta&d acBevov mov d€ytnroav t Oepameion avtn) yoo TpdOTN
@opd (therapy-naive) kai ovtdv mov &iyav AdPer oto TapeABOV avtipeTpoikd
oappako (NRTI) oe pova 1 dumhé oyfuata (therapy-experienced) mpiv Eekiviicouy )
HAART:

lo teliko onueio (end-point): ypovog omo v évopln s HAART uéypr v
dvodo twv CD4 méavw amd 500cells/mnr’, yia tovg acbeveic ue apyixii sy CD4: 200-
499cells/mm’, ko mivw oamé 200 i  tove aobevelc e  opyikh T
CD4<200cells/mn’:  And v avdlvon ¢aivetar 6Tt 1 nhwia kou 1 Aqym
avTIPeTPOTKNG aywyng mpw v évopén g HAART emmpedlovv 10 puBud advénong
tov CD4. Xvykexkpyévo acBeveic pe nlkio >59¢tav, petagy 40-59 etov kot <40
etov avEdvouv ta CD4 oty endpevn kiipoko oe 32410, 1543 kon 11+2 pnveg
avtictorya (p=0,015, n=115). H vedtepn niwio. oniadn cvoyetileton pe taydtepm
amokatdotacn tov CD4 petd v évapén g HAART. Emumiéov ot acBeveic mov
Ehopav og mpot Oepomeic ™ HAART euedvicav toayvtepn dvodo twv CD4
GLYKPLTIKA pe avTog Tov eiyav Aapet wpv v HAART GALa aviipeTpoikd oynuato
pe éva M dvo NRTI (M.O: 13+2 kou 23+4 pnveg avtictoyo, p=0.033, n=115).
Avtifeta dev pavnke va ganpedleton o puOpdc avénong twv CD4 and 10 @OAO, TO
oynpo g HAART (2NRTIHPI évavti 2NRTI+NNRTI) 1 ™ Bdon tov CD4 (v
Tiun CD4 katd v évapén e HAART) (Awdypappa 8).
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Awdypappa 8: Avtiotpoeeg kaumoleg emPioong g Kaplan-Meier avdivong mov
avadeikvooovv v emidpacn (A) e nhkiog, (B) e paong CD4 (baseline CD4) kot
mv évapén g HAART, (I') tov @OAov, (A) TE xpnong TponyoOUEVIE OVTIPETPOIKNG
ayoyng tpwv ™ HAART, (E) tov oyfuatog HAART oto ypodvo (e pfves) omd v
évapén g HAART péypt v dvodo tov CD4 oty emdpevn kiipoka (dvodog mavem
and 500cells/mm’, yio tovg aceveic pe apywy iy CD4: 200-499cells/mm’, ko
mave ard 200 yio Tovg aodeveic pe apyuch Ty CD4<200cells/mm’) (p: ototioTch

onuavtkodtra tov Log Rank test, n: apBpog acBevav kot NS: p>0,05)
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20 tehiko onueio (end-point): ypovog amo v évapén e HAART uéxpt v
rraon twv CD4 katw omo v apyikn Tovg Tiul, OGOV N TTWCH EXOVOLOUPOAVETAL OE
000 O1000YIKES UETPNOTEIS UE HeToodoThuo. 3 unvav. Agv Bpédnke koo onuavTikn
OTOTIOTIKY] GLOYETION HeTAld TG MAKIaG, Tov EVUAOL, NG ANYNG AVTIPETPOTKAOV
eapudkov mpwv ™ HAART kot tov oyfuatog HAART ot0o puBud ntoong tov CD4
Kbto and v Pactkn tovg Tyun. Avtifeta 6cot Eekivnoav 1 HAART éyovtag vynia
CD4 gaivetanl mog épiéav mo ypriyopa ta CD4 kdto and ™ Pacikn T cuykpitika
pe 6oovg o elyav NoN yopnAd (MO: 85+4, 7145, 50+7 unvec yo 66ovg elyav Paon
CD4 <200cells/mm’®, 200-499 cells/mm’® ko >500cells/mm’ avtiotorya, p=0,012,
n=143) (Awypappa 9).

30 tedikd onueio (end-point): ypovog omo v évopln e HAART uéypt v
apaty  pétpnon  VL<S50cps/ml, epocov ovt akxolovbeitor ko1 amo  Ocdtepn
uetpnon<50cps/ml oe daotnuo 3unvav: Agv Bpébnke kapio oNUOVTIK] GTOTIGTIKY|
ovoyétion Meta&y g nMAkiag kot tov oynuotog HAART pe 1o ypdévo mov
amontOnKe ywo TNV KOTOGTOAN TOL 100 og un aviyyvebolo emineda. AvtiBeta ot
aceveic pe apyuy CD4>500cells/mm’ eppavicav taydtepn amdkpion ot HAART
1e mtHon Tov VL ouykprikd pe 6oovg aobeveic eiyav apyikdé CD4<200cells/mm’
(M.O: 1344 k01943 pnveg avtiotoya, p=0,026, n=142). [Tapopoimng 6cot Erafav wg
npa1 Bepaneio T HAART amopdkpuvay tov 10 taybtepa amd TV KVKAOQopio TOUG
oLYKpUTIkd pe 66oug elyav AdPet avtipetpoikn ayoyn tptv tnv HAART (M.O: 1142
kot 1843 pnveg avtiototya, p=0,023, n=142). Mo tdon Ppadvtepns KOTAGTOANG TOV
100 EUPAVIGOV Ol YUVOIKES CLYKPLTIKA PE Toug avopeg (M.O: 21+£6 ko 12+1 unveg

avtiototya, p=0,093, n=142) (Awypappa 10).
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Awdypappa 9: Kourdreg emPioong g Kaplan-Meier avaivong mov avadeikvoouy

mv enidpaon (A) g nhkiog, (B) ¢ faong CD4 (baseline CD4), (I') Tov goAov, (A)

™mg xpNomg avtpetpoikng aymyng mpw ™ HAART ko (E) tov oynuotoc HAART

010 Ypovo (ce punveg) and v €vapén e HAART péyxpt v ntoon tov CD4 kdto

amod TV apyKn T oty évapén g Bepaneiog (p: OTATIGTIKY CNUAVTIKOTNTO TOV

Log Rank test, n: ap1Ouog acBevav kot NS: p>0,05)
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Awbypappa 10: Avtictpoeeg koumvreg emPioong g Kaplan-Meier avaivong mov
avadeikvoovy v enidpacn (A) e niiag, (B) e Baong CD4 (baseline CD4), (I')
T0V VAoV, (A) g y¥pNong avtpeTpoikng aywyng mptv tm HAART xot (E) tov
oynnotog HAART o10 ypovo (oe unveg) amd v évapén g HAART éwg 6tov 10
VL «ataotel pun aviyvevopo (p: otatiotikn onpovtikotto tov Log Rank test, n:

apOpog acbevav kot NS: p>0,05)
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40 tediko onueio (end-point): ypovog amo v mpwty uétpnon VL<50cps/ml uéypr tnv
TPWOTH AT 000 O1000)1KES uetpnoels VL>50cps/ml ue pecooidotnuo 3 unvav uetolod
Tovg: Agv Ppébnke kapio oNUOVTIKY] OTATIOTIKY cvoy£tion petaéy g Pdong CD4
katd v évapén g HAART, tov @vrov kot tov oyfjuatog HAART pe 1o ypdvo
péypt v vmotpomn g toupioc. Qotdéco ot vedtepor acbevelg giyav o téom
KaBvoTEPNUEVIG EMAVEUPAVIONG TOVL 100 GTNV KLKAOQOPIO. GLYKPITIKA HE TOVG
peyoAvtepovg oe nAkio acBeveic (M.O. 5445, 37+4 ko 40+£9 pnveg yuo Tig nAkieg
<40, 40-59 xor >60 etdv avtiotoya, p= 0,063, n= 138). Eniong otovg acbeveig mov
elyav AaPet avtipetpoikn aywyn mpw v évapén g HAART eppovidtav taydtepn
vrotpomn TS piog cvykprtikd pe 6covg acbeveic Elapav  HAART wg npadt

ayoyn (M.O: 33+4 ko 53+4 punqveg avtiotorya, p=0,003, n=138) (Awdypappa 11).
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Awbypappa 11: Koaumdreg emPioong g Kaplan-Meier avédivong mov avoadeikvoovy
v enidpaon (A) e nikiag, (B) g Pdong CD4 (baseline CD4), (I') tov ¢Orov, (A)
™G xpnong avrtipetpoikng ayoyns mpwv tm HAART ko (E) tov oynuatog HAART
070 XpOvo (og puMvec) amd v Tpotn pétpnon VL<S0cps/ml petd v évapén g
HAART péypt mv mpod™ and dvo dadoykée petpnoelg VL>50cps/ml, dnradn to
xPOVO LEYXPL TNV VIoTpOoT NG wupiog (p: oToToTikny onuoviikodtnto Tov Log Rank

test, n: apOpog acBevav ko NS: p>0,05).
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2T. 2YZHTH2ZH

XT1. H enidpaon kowvov petafintov otnyv ékfacn g HAART

AmO v ovalvon ovT| TPOEKLYOV  OMOTEAEGUHOTO SLUPATA  pE TN
BiBroypapio®. H pkpdtepn nhucia pavike va £xet suvoik enidpaocn oty éxPacn
s HAART, 0nwg ekppaotnke and v toxdtepn dvodo twv CD4 petd v évapén
g HAART kot ™ dwatrjpnon tov VL kdto and aviyvedoa exineda yio LeyoldTepo
owotnua, mapolo mov o pvludg mtwong tov VL dev emmpedotnke. Emiomg
euvoikotepn éxPoon eiyav 6cot acbeveic Eexivnoav pe TpdTo BepamevTiKd GyNUo ™)
HAART «xo dev eiyav AdPet amAn avipetpoikn aywyr oto moperfdov. Ot acheveig
avtol epedvicav taybtepn davodo tewv CD4, toaydtepn mtoon tov VL ko
TOPOTETOUEVT] UKT] KOTAGTOAN GLYKPITIKA e acBevelg mov eiyav Aapet oto Tapelddv
amAN OVTIPETPOTKY aywyn. Avtibeta 1o @OAo, n xprion NNRTI 11 PI oto oynua g
HAART dev gpodvicav dtapopomomoets oyetikd pe v ékPaon g HAART, pe v
e€aipeon OTL OTIC YUVOUKEG 1 KOTAGTOAN TOV 100 EMITLYYOVETOL GYETIKA Ppadvtepa
GUYKPLTIKG pe TOVG Gvdpec. Ot aoBeveic pe apyuen Ty CD4 <200cells/mm’ Sev
Siépepav amd toug aodeveic pe apyuci CD4 200-499cells/mm’ oto pubud avéEnong
tov CD4. Avtifeta 10 VL euepdvice toyvtepn KATOOTOAN KAT® omd oviyvedoiua

eninedo otovg acheveis pe vynrotepo CDA4.

XT2. H enidpaon tov aAiniopdppov CCR2-641

Ta xuprotepa amoteAécpata TponAday amd TV VITOOUAdN ACOEVDV [LE APYIKT
iy CD4 petaéd 200-499cells/mm’, otovg omoiovg mapatnpRONKe GNUOVTICH
TPOCTATEVTIKT ENiOpacT ToL oAANAopOpPov CCR2-641 pe t peiwon tov yxpdvov mov
amouteiton yio 1o 1iké goptio vo mécel o€ un aviyvevoipo eninedo (VL<50 cps/ml) (p
<0,018, n =69) kot v avENOT TOL YPOVIKOD SUGTNUATOG LEYPL TNV EXAVAPOPE TNG
wopiog (p<0,0482, n=63).

[Mopdpola ovumepdopata avakowvmdnkav ce pio GAAN pedétn 25 acBevov
mov élapav HAART. Koy aviamokpion oty HAART moapatnpndnke povo oty
opado atdpmV pe To aAnidpopeo CCR2-641 7. TTapdpowa mpoototevtik enidpoon
tov CCR2-641 og ocvvdvaopd pe 1o aAnidpopeo CCRS5A32 war CCR5-59029G
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nepéypayav ot O’Brien e al'®. Avtifeta ov Wit et al dev Pprikav kapio onpoviu
ovoyétion peta&d tov aAAniopdpeov CCR2-641 kou tov pvOpov ntdong Tov 1ikov
QOPTIOV GE U1 OVIYVEDCIUO EMIMEDO, TNG OAPKELNG KATAGTOANG TOL 100 Kot T puoud
avénong tov CD4 kuttdpov 96 eBdopadsg petd tyy HAART'.

‘Exer Bpebel mog o CCR2 gupaviCetar pe Vo oopopeéc, tov CCR2A, mov
TOPOUEVEL 6TO KuTTapOmAacua, kot Tov CCR2B, mov petagépetor otnv KuTTOpiKng
pepPpavn. H petorroyuévn mpoteivy CCR2-641 gaiveton va dnpovpyel cOUTA0KO
pe tov vrodoyéa CCRS oto kutrapodmracue epnodilovids tov va petapepbetl otny
KUTTOPIKY HEUPPEVT. AVTO €xEl OC AMOTEAEGHLO VO LEUOVOVTOL Ol SL0OEGIIEG LOVAOES
tov CCRS v mpookodAinon tov HIV kot mbavov ta avtictoyo Aeppokidtrapa vo
eueavioov  avlextikdétnto oty poOAvvorn, mepPopiloviag TO  SOUEPICUO  TOV
HLOALGUEVAOV KUTTAP®V Y10 EVEPYO OVATTOPAY®YT] TOV 100*"# . Mia térowa TEPIMTOON
B pumopovcoe va dkaloAOYNoEL TNV ToYVTEPN TTdon Tov VL petd and évapén g
HAART otovg acbBeveig pe CCR2-641 cuykprtikd pe toug acBeveig pe 1o uotkd
aliniopoppo CCR2. Qotdéco Oa mepyévape otovg @opeic tov CCR2-641 va
Tapotnpeitol NmOTEPT uopio CLYKPITIKA pe TOLS OpOLLYovS Yo TO  QULGIKO
aAAMAOLOPPO. TtV opdda peAéng pog o pécog 6pog VL mpwv v €vapén g
HAART (baseline VL) otovg acbeveic CCR2-/- ntav 185.648cps/ml (n=96), 6tovg
CCR2-641/-ntav 203.851cps/ml (n=24) kot otoug CCR2 641/641 ftav 81.500cps/ml
(n=2). ®aiveton 011 T0 péco VL tov opdluywv CCR2-641 ftav moAd youniotepo
ovykprtikd pe to péco VL tov e1epoluymv 1 opoluymv yio To gUuetkd aAANAOLOpQO
CCR2. E&attiog Opmg Tov ToAd pikpol aptfpov tov opdluyov atdpmy yio CCR2-641

Ogv UTopEl LTI 1) TOPATIPNOT VA YOPOKTNPIOTEL GTATICTIKA 1G5YLPT.

>T3. H enidpaon tov aiinioudpeov CXCL12-3A

H npoctatevtikn enidpacn tov CXCL12-3A avadeiybnke otnv vroopddo twv
acbevdv pe apyiyy CD4 petaéd 200 kor 499cells/mm’, otovg omoiovg vmfpée
tayvtepn Gvodog twv CD4 petd v évapén g Beponeiag. H emidpaon avtr Ntav
otatioTikd onuavtikny (p < 0.024, n = 69) Kot NTav N TPOTN POPA TOL AVOKOIVOONKE
o€ acBeveic vid Bepancio pe HAART.

Av kot Ntav yvootd 0t to CXCLI12-3A cvoyetldtav pe emPpddvvon g

1poddov og AIDS ot peydhovg TANOvGHOvG acOevdv Tov dev gixav Adpet Oepaneia™,
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dgv Nrav EexdBapo av mailel Kadmolo poAo oV KAMVIKY mopein Tov acbevov otav
happavoov HAART. Ou Lathey et al avépepav toyvtepn eméhevorn tov AIDS og
acBeveic opdluyouvg vy CXCL12-3A, mov Adqupovov avipetpoikn ayoyn (Oxt
HAART) pe éva povo NRTI''. Emmpdodeto oe o opdda 272 achevidv 1 mopovsio
tov CXCL12-3A ovoyetiotnke pe pa tdom ToydTepng VTOTPOTNG TNG Wipiog Hetd
Oepomeio pe HAART ',

‘Exer mpoavaeepbei 611 10 CXCL12 ocuvvayovileton tv mpdsdeon Tov
vrodoyéa twv T-Aeppokvttdpov CXCR4 pe otedéyn X4 tov HIV. Ta otehéyn X4
oumg epeaviCovrat o dypa otada g Aoipwéng tov HIV. Zvvenmg moivpopeiopol
tov CXCLI12 avopéveron vo emnpedoovy v KMVIKN Topeion 6€ OYLOL GTAOLN TNG
Moipméng oe acbeveig pe peydro ypodvo mapakorovdnong. Avtd mbova gvboveror yuo
to cvpmepdopata tov O’Brien et al, dmov o ypdvog mapakorovOnong Nrav pKpoc.
2 pedétn pog o xpovog mapakolovdnong mMrtav peyordtepog (HEcOg ypOVOg
mopokolovdnong 68,8 unveg uEYpPL ™MV OAOKANP®OON NG YOVOTOMIONG TV
nolvpopoiopdv CCR5A32, CCR2-641, CXCL12-3A, CCR5-59029G/A). Ot acbeveig
oV avikovy oV katnyopia CD4 petaéd 200-499cells/mm’ mbavdTato copmintovy
YPOVIKA pe TNV epeavion tov X4 otedeydv. X1o 6TAd10 0vtd ol Qopeic Tov
pooTaTeLTIKo  oAANAOpopeov CXCLI12-3A  Ba  umopodoav va  eueavifovv
GLYKPLTIKO TAEOVEKTNUO EVAVTL AAL®V 060EVAOV TTOV gV TO PEPOVV, TaPEUTOOILoVTaG
mv toyelo otdoon Tov L ota T-Aepgokvtrapa mov @épovv to CXCR4 wot
LELOVOVTAG TO GLVOAMKO (opTio poAlvopévav T-AEU@OKLTTAPOV Kol TO GUVOMKO

PLOUO UKD TOAAATANGLOGLOV.

>T4. H enidpaon tov aAiniopudpeov CCRS5A32

To aAAniopoppo CCRSA32 givatl 1o mo koAd tekunplopévo PiAoypapikd
TOPAOELYIO  TPOCTOTEVTIKNG EMIOPAOCNG  YEVETIKOD mOAvUOPPIopoy otnv  HIV
roipwén. H mopatipnon oavty €xer amodeyfel oe moioudtepeg, peydreg oelpég
acbevav mov dev AdpPovav Oepameio, yiati dev eiyov okOpo KLKAOQOPNGOEL TO
avTIPETPOIKA @dppaka. Me v ewoayoyn g HAART dilaée plikd n @uoikn
mopeio ™ Aolpméng. O pdiog tov CCRSA32 otig véeg ouvOnkeg e HAART oev
etvan e&ioov EekdBapoc. Ztnv apyn ™G TapovoOS HEAETNG OVOUEVOTOV 1) EREAVION
pog evepyetikng enidpaocng tov CCRSA32 oy amoterespotikdémra g HAART,

veyovog mov odev emoAnBevtnke. Ilapdtt dev Ppébnke opdlvyog acbevig vy
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CCR5A32, (6nwg avagépetot Kot and dALeS peAéTeg), dev Ppédnke kopio evepyETIKY
ocvoyétion tav etepolvymv CCRSA32 pe v taydtto kot ™ O18pKED. KOTOUGTOANG
TOL WO og un oaviyvevowo emimeda. AvrtiBeta otovg etepolvyovg aoHeveic
TapoTNPNONKE o GTOTICTIKE U1 onuovTiky téorn kabvotepnuévng avénong tov
CD4 Aepgpoxvttapav petd v évapén g HAART, cvykprtkd pe acOeveic mov dev
€pepav t0 aAlnAopopeo CCRSA32. (p = 0.132, n = 69) ko elyav o Bacikn Ty tov
CD4 petaéd 200—499cells/mm”.

Awpopovpeva amoTeEAEGHOTA VITAPYOLY Kot ot PifAoypagio. Xe oplopéves
peAéteg mopatnpONKe KOADTEPT OVOCOAOYIKY] KOL 1OAOYIKY) OVTOTOKPION OTN
HAART o¢ aoBeveic etepoluyong yio CCR5A32 114 Ao v 6k mhevpd o Bratt
et al. dev Ppnkav cvoyétion peta&d tov aAiniopdpeov CCRSA32 kot tov tikov
eoptiov katd T dbpkela 12 unvav and v Evapén g HAART, eved ot Brumme et
al dev Pprkav dlopopoTOMGCELS GTN d1APKELD KATOGTOANG Tov VL o€ un aviyvedoo
enineda petd amd6 HAART xow ov Wit ef al dev PBprxov cvoyétion petald tov
aliniouopeov CCRS5A32 kot v ovOGOAOYIKY] KO 1OAOYIKY OVTOTOKPLON OTN
HAART!®- 115. 116

Av kol omv mapovoo peAétn Oev PBpébnke cvoyétion tov CCRSA32 e
koAvtepn  €kPaon g HAART, otouvg acBeveic mov dev éhaPav  Oepomeia
mapatnpiOnke pwa gvepyetiky| entdopacn tov CCRSA32 oy mopeia Tovg péypt v
évapén g HAART. Onwg mpoavagépbnke, and ta 166 dtopo mov eioniBav ot
peAétn, ot 17 dev yperdotke va Eekwvnoovv HAART pe Bdon tig evoesifelg tov
KatevBuvTplwv odnyudv. Avdpesd tovg ot 6 ftav etepdluyot yuo tov CCRSA32 ko
ot 11 apvntkoi vy tov CCR5A32. ®daiveton Aourdv 6t amd 10 chvoro tov 19
e1epOluYmV TG HEAETNG OEV YpeldoTnKe va AdPovv Bepaneia o1 6, evd amd 10 GHVOLO
tov 147 apvntikaov yioo CCR5A32, povo ot 11 undpecav va petvoov yopic Oepaneio
v to d1dotnpa g mapakoiovdnong (p = 0.005, X2 Fisher exact test, péon didpketa
mapoakorovdnone v tovg etepdluyovg kar apvnrikovg CCRSA32 acBeveic ywpic
Oepameio: 59 kot 34 unqveg avrtiotoya). H dapopd avtn elvarl 6ToTIoTiKG ONUAVTIK)
kot emPePfordver v mpootatevtikn enidpacn tov CCRS5A32 oty mopeio tng
hotpwéng mpv v évapén g HAART otov mAnfucpd g mopovcag HeAETNG.
Xvvenmg propel va vrotebel 6TL 1 TeKUNPLopévn and ) PAoypaeia tkavotta Twv
CCR5A32 etepoluymv acbevav va dtatnpovv vynidtepo aptiud CD4 kuttdpmv kot
YOUNAOTEPO KO QOPTIO Yoo UEYOADTEPO YPOVIKO OLIGTNUO CULYKPITIKA LE TOVG

apvntikovs yioo CCR5A32, toug kabiotd tkavoig va dtutnpodvion yopic HAART yia
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HEYOADTEPT SLAPKELD, OPOV eV EKTANP®VOLV TIG eVOei&els Evapéing Bepameiag. Avtd
mhava va €xel amotélecpa mo poakpoypovia £kBeon otov 10 ywpig Bepaneia, dote
otav telkd méoovv ta CD4, avénbel to VL ko Eexivinoer 1 HAART, va €yovv
npokvyel o X4 otedéyn Tov 100, Tov dgv eEaptmvton and tov vodoyéo CCRS. X
@aon ovtn dgv Ba propovoe va avadeydel n mpootatevtiky enidpaocn tov CCRSA32
otV anoterespatikdtta g HAART, agod o kupiapyog cuvumodoycag Hetdooomng
ToV 100 6€ owTO 10 6Tdd10 givar 0 CXCR4. Téhog Ba pmopovoe va pehetndel oTovg
acbeveig avtovg o evoegydpevo évapéng HAART vopitepa amd v eKTApOon ToV
KAOOOIKOV Kpitnplov €viaéng, TPOKEWEVOL VO KOTOOTUAEl GTO €AGYIOTO TO UKO
QOpTio, pewdvovtog TV mhavot o avadeltng Tov petaAhaypévov X4 oteleyav.
Av16 Ba elye g anotédecpua va mapatabel n ypovikn mepiodog emkpdtnone twv RS
oteley®v tov 10V, omv omoio ot etepdluvyor CCRSA32 acbeveic mbavd vo

EMMPEAOVVTOL OO TNV EVEPYETIKT EMOPACT TOV AAANAOUOPPOV.

XT5. H enidpaon tov morlvpoppiopod CCRS5-59029G/A

To aAinAopoppo CCR5-59029A oyetileton pe vrepékppaon tov CCRS kot
B avapevotav N CLGYETION TOL HE YEWPOTEPN KAWVIKY Topeio TV achevov. Xt
perétn tov O’Brien ef al. (2000) ov acBeveic pe yovotomo CCRS5+/+, CCR2+/+ ko
CCR5-59029A/A mov Eexivinioav HAART peimcav 10 VL kdto and aviyvedouo
enineda otig 24 efdopdoeg Bepaneiog Kot TO SOTHPNGOV LN OVIXVEDCIHO YL 6 UNVEG
0€ UIKPOTEPO TOGOGTO GUYKPITIKA pe acOeVeic OV £QEPAV KATOO0 «TPOCTATELTIKOY»
aAAnAdpopo CCR5A32, CCR2-641 { CCR5-59029G'*. Ot Brumme ez al. (2001)
dgv Bprkav mpootatevtTikny emidpacn Tov aAinAopopeov CCR5-59029G, evd oty
Toapovc, HEAETN M Tapovsia Tov aAAnAopopov CCRS5-59029G dev oyetiotnke pe
opopetikn ékPaon g HAART.

2T6. H enidpaon tov moivpopeicpuo CXCR6-E3K

H mapovoio tov ariniopdpeov CXCR6-3K oyetiotnke pe pelpévn
dubpkelog kataoToAng Tov 100 petd and évapén g HAART. O péoog ypdvog
nwapopovig tov VL<50cps/ml ntav 4843 pnqvec oe acbBeveic opudluyovg vy T0
CXCR6-3E (n=131) évavtt 19+6 unvov og acbeveig etepdluyovg 1 opolvyovg yio To
aliniopoppo CXCR6-3K (n= 6). Zouewva pe o avackonnon g Biproypapiog n

dvopevig avt enidpaon tov CXCR6-3K, mov Ntav otatiotikd onpaviikny (p=
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0.036), datvdONKE Yo TPMOTN POPE GTNV Tapovoa HeAETN. Xe avtiBeon ot Duggal et
al. (2003) avokoivocov po TpostatenTikny enidpact Tov aAiniopudpeov CXCR6-3K
EMUNKVVOVTOG TO YPOVIKO dtdotnua and v exkdimorn PCP uéypt 1o Bdvato oe pua
opdda 60 acheviv HIV-1 yopig Ospamsio pe HAART®.

[TBavoroyeitar 6Tt 1 CNUELOKT] 0ALOYT OTO EEMKVTTAPLO TUNLOL TOV VITOSOYEN
and yAlukivn oe Avcivn emmpedler ™ ovyyéveun tov CXCR6 vy tov HIV-1
EMTPEMOVTOG TN LOAVVOT TOV KLTTAP®Y TOV EKOPALOLV TOV LITOdOYEN 0VTO. Eteidn o
CXCR6 ex@pdletal and onpovVIIKOUG EKTPOSOTOVS NG entktnTNg avooiag, ta Thl,
Tcl ko NK Agppoxvtrapa, mBavov n petdiraln CXCR6-3K tov vmodoyéa va
tpomomotel Ta umvopata Tov petafifdlovion oe avtd amd TNV TPOGOEGT TOV PLGIKOV
ouvdétn CXCL16 petafdArlovtag tnv amdKpior] TOL OVOCOTOUTIKOD GUGTHATOS OTN
HIV-1 Aoipwén 1 dAleg howméerg dnwc n PCP.

2 0kn pag opddo acevaov n cuyvotnta Tov aAAnAopdpeov CXCR6-3K
ntov 2.8% kot mopovcioce po amdkion and 1o wolvylo katd Hardy—Weinberg
equilibrium (p= 0.001, Aydtepot erepdluyor amd to avapevoupevo). Ot Duggal et al.
(2003) Bprikav 44% 1 cvyvomnta tov aArniopopeov CXCR6-3K oe po peydin
ouada 805 Agppoapepikavodv aclevadv Kot ftav g 160L0Yo Pe TNV KoTavoun Kotd
Hardy-Weinberg. Bpnkav wotéco 1 ovyvomto tov CXCR6-3K<1% o¢
Evpoapeptcovoig acbeveic, yopic va avagépovv dokipéc katé Hardy-Weinberg *°.
[Tapd ™ cvpewvia g cvyvOTNTOG OAANAOUOPPOL TOL TANOVCUOD HEAETNG HOG HE
avt tov Evpoopepikavaov ot perétn tov Duggal et al, n andklion and 1o 16olHyo
katéd Hardy-Weinberg umopei vo opeihetar oto pikpd apBpd twv acbevov mov
Bpébnkav pe 10 petoAroypévo oaAAnAdpop@o. Xe avtibetn mepimtwon o pkpog
aplOuog Tov etepolLYMTOV, 6E GLVOVOCUO pE Ta amoteAéspata e Kaplan-Meier
avaivong, mhavd vo avtavokid v apvntikn enidpacn tov aAiniopdpeov CXCR6-

3K oty emBioon tov acBevov.

YXT7. H enidpaon tov moivpopeicumv CX3CR1-2491 woun CX;CRI-
T280M

Ta ainiopopea CX3CR1-2491 koar CX3CR1-280M  ovoyetiommkov pe
kaAvtepn €kPaon e HAART, wing oe opdluyn Katdotaor. ZUYKEKPIUEVO, O LEGOG
xpovog amd v Evapén e HAART péypt v dvoodo twv CD4 mavm amd v enduevn
katnyopio Ntav 3+1 pnveg ko 162 pnveg yio tovg opodluyovg CX3CR1-2491/T ko
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CX3CR1-249V/V  avtictoyya (p=0.001, n=115). IMapopoimwg o©TOLE YOVOTLTOLG
CX;3CR1-280M/M kot CX3CR1-280T/T o ypdvog frov 3+2 pnveg kat 19+£3 punveg
avtiotorya (p=0,024, n=115).

Q061060 0 POLOG TOV TOAVUOPPIGUOV avT®dV apeiefnreitar. Ov Faure et al.
(2000) wor Combadiere et al. (2003) avakoivwoav ce ouddeg acOevav ympic
Oepaneia o dvopevéatepn tpodyvoon Tov opolvywntdv CX3CR1-280M/M, ot onoiot
kotéhyav vopitepa oe AIDS 7 ' Ze o pekém 461 aclevidv mov Eekivioav
HAART, ot Brumme et al/ (2003) Bprxov vynAdtepo Pabud avocoroyikng amotuyiog
oe opdluyovg CX;CRI-249I/1 ocvykpitikd pe tovg e€tepdlvyovs 1 opdluyovg
CX;3CR1-249V, 6nwg avt ekppdotnke and ™ ntoon tov CD4 kdto and ™ Pacikn
Tovg Ty 2. Te GAAN pedétn ot Singh er al. (2005) Bprikav mo paydoic eEEMEN o
AIDS oce pe opddo moddv mov €gepav to oAAnidpoppo CX3CR1-2491 won
vrofARdnKay oe avtpetpoiky ayoyn (oxr HAART) '™, Avtifeta, ot McDermott et
al. (2000) avépepav emPpadvvon g eEEMEng oe AIDS kot emepyodpevo Bavoto oe
acBeveic mov €pepav t0 aAANAOpopeo CX3CR1-280M xou dev  elyoav Adapet
Oepamevtikn ayoyr. Zopeova pe v opdda tov McDermott 1o amotélecua avtd
oxetildtav pe petopévn dpactnpoTTo ToL petaAlaypévon vrodoyéo CX3CRI1-
280M ovykpitikd pe tov CX3CR1-280T, omwg avtd dwmotdbnke omd OSoKiEG
cOVINENC cwpoatdiov HIV pe toug vrodoyeic avtovg . Evéd ot Kwa et al. (2003)
dev Bprkav cvoyétion PeTa&d g mapovsiog Tov anidtumov CX3CR1-2491280M kot
g e&éMéng oe AIDS 1 Bdvaro, ot Vidal er al.(2005) avépepav avénuévn cuyxvotnto
epupdaviong tov aiiniopdppov CX3CR1-2491 oe dropo pe Bpadeio mopeio vOGOUL
(long term non progressors), LLTOONADVOVTAG £TCL L0, TPOCTUTEVTIKY EMIOPOCT] TOV
aAniopdpeov CX3CR1-2491 10118,

Oa mpénel va onpewwdel 6t oty opdda acbevav e Tapovcas SuTpnc M
oVt Enavapopds v CD4 cg dropa mov épepav to arAniopoppo CX;3CR1-2491
elye peyordvtepo Pobud otatiotikng onuavtikétroag (p= 0.0014) cvykpitikd pe
dropa mov £pepav to aAnAdpoppo CX3CRI1-280M (p=0,0241). Tayeio avénon tov
CD4 mapatnpnOnke axoun oe acbeveic mov £pepav 0 aAAnAdpoppo CX3CR1-2491
xopic va givar Tapdv to CX3CR1-280M. Qo1660 dev ftav duvatdv vo peretndei m
emidpacn tov aArniopdpeov CX3CRI1-280M ywpiotd and to CX3CR1-2491, agpov 10
CX;3CR1-280M ovykinpovopeitar wévta pe to CX3CR1-2491, o avrtibeon pe 1o
CX3CR1-280T, mov cvykAnpovopeiton kot pe to 6vo ariniopopea CX3CR1-2491

kot CX3CR1-249V. To anotédespa avtd LTOOMADVEL OTL 1| TPOCTUTEVTIKT EMIOPOOT

68



oV 61EVE cLVOEdENEVOL amAdTVTOL CX3CR1-2491280M miBava va ogeileton Kupimg

otV enidpacn Tov aAinAopdpeov CX3CR1-2491 kat Aryotepo tov CX3CR1-280M.

YT8. H enidpaon tov arAiniounopeov promEotaxin-1385A 1 amiotdmov
H7

O anidtvmog H7 meprlappdvel 1o Hovadikd cuvdvacud Tpidv aAANAOUOPPOV
ota Koowovia 2136, 767 ko 1385 ot0 pakpd okélog tov ypopocopotog 17 (2136T
otov ekkvnty tov MCP-1, 767G oto yovidto tov MCP-1, 1385A otov exkivnty| ToV
eotaxin). To aAAnAdpopeo promEotaxin-1385A amoterel éva poévo oand ta tpia
aAAniopopea (1385A, 2136T kot 767G) tov amAotHmov, OCTOCO 1) TOPOVGIO TOV
glval YOPAKTNPIOTIKY YIO. TOV ATAOTUTO, 0oV Oev eppovileTor 6e GALO GLVOLOGHO
TOV TPIOV aAAnAouopewv. 'Etot 1 ouyvotnta tov €xel Ppebel va tawtileton pe
cuyvotnta tov amiotvmov H7 (£=0.193 yia tov promEotaxin-1385A xat £=0.192
tov H7)”". 1t ototiotikh avAven mov TpayuoatomoidnKe yia T Siepedvnon Toyov
emdpdoemv tov promEotaxin-1385A omv ékPaocn ¢ HAART, dev Bpébnke kapia
ONUOVTIKT] GLOYETION UETOED TOL ToAvpopPiopov promEotaxin-1385G/A kot tov
TEMKOV onueiov mov elyav emieyBel. Katd enéktaon dev gaivetar o anmidtomog H7
va €Y€l EMOPOOT) GTOVG OIVOGOAOYIKOVG Kol 10A0YIKOVS deiyteg emtuyiog g HAART
otov TANBVoUO TG peEAETNG pog. XtV PipAoypapio pExpt OTIYUNG 0EV OVOQEPETOL
EMOPOCT TOL OMAOTOTOV oTNV KMVIKN opeion TG Aolumwéng petd and Evapén g
HAART. Ot Modi ef al. (2003) avépepav pa avénpévn epedvion tov H7 oe dropa
pe moAlomAn éxbeon otov HIV mov mapépevay pun poilvouéva, vmodnAmdvoviog £T16t

KOmoLa EMIBPAGT TOL OMAOTVHTOL GTHV OVOEKTIKOTITA £vavTt TG poAvVeNS .

XT9. H enidpaon tov morvpopeicpot Inl. 1T/C

2mv mopovoa PeAETN 0 TOAVUOPEIGUOG Inl. 1T/C dev exkdNAmoE ONUAVTIKY
ovoyétion pe v ékPaon g HAART, 6cov agopd ta t€66epa TEMKA onueio wov
YPNOOTOMONKOV GTN GTATIOTIKY] avdAvon. Zopeovo pe tovg An et al. (2002), to
arniopopeo Inl.1C evtoniletar og vrpdvio tov yovidiov CCLS ce po Béon mov
emnpeddet T HETOYPOPT] TOL YOVISIOL HEG® UETAPOANG TNG CLYYEVELNG GUVOESNS TOV
npoteivoov tov mupnva pe to DNA. ‘Etor 10 Inl.1C xatodfyer o pelwpévn

petaypapn tov CCLS, mov eitvar o puoikdg cuvoétng tov CCRS, avtaywvilovtog v
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podcdeon tov HIV otov vmodoyéa avtd. Me avtd 10 unyovicpd mpoomddnoav ot
Modi et al (2002) vo epumvedGOVY TNV TOPATHPNCT OTL 6 ORAdES acBevdV, TOv dev
vrofAnOnkav oe Bepamevtikn aymyn, n moapovcsioa Tov Inl.1C ocvoyeticOnke pe
TaydTepn Tpdodo g Aoipwéng oe AIDS”. Tty mapovoa pedétn dpng Sev Ppéonkay
opoteg emdpdoelc Tov Inl.1C omv avtamoxkpion acbevav oty évoapén e HAART.
InpeldveTon OUmG OTL M HEAETN oVTN €lvall 1| TPOTI TOV SEPEVVE TNV EMIOPACT] TOL
In1.1C/T moAvpopeiopod oty amotedespotikétnTo TG oywyns v HIV-1 kot ta
amoteléopato meppuévouy emPePaimon and peAloviikég peAETEG ME UEYOADTEPECS

opadeg acbevmv.

2T10. Zvunepdopata

SOUTEPOAGUATIKA, TO CUGTNUO TOV YNUEOKIVOV QOIVETOL Vo OmOTEAEL €val
EKTETOUEVO GUOTNUO OVOGOPLOUIGTIKOV OLGLOV KOl VTOOOYEMV UE KEVIPIKO POLO
oTNV S10THPNOT TG OPYEVOGCNG KOl AEITOVPYING TOV AVOGOTOUTIKOV, TNV Tafoyévela
TOV AOIUOEEMY, TOV OVTOAVOCMHV TOONCEMY Kol YEVIKOTEPL TMV OlEPYOCLOV TOV
eumAékovv eAeypovr). Ot YVOOELS HOG Y10 TO GOGTNHA OVTO €IVl GYETIKA TPOCPATES
Kol TEPOPOUEVEG. Me TNV mAPodo TOL YPOVOL  OVOKOADTTOVTOL KOIVOVPYIES
ynHeokiveg kot avtiotoryol vmodoyeic. To povomdTio TOv EVEPYOTOIOVVTIOL UE TIG
petald tovg arAniemdpdoelg Exovv peretBel oe pikpod Pabud, evd mpoomdbeia
KaToPaAreTonr Vo O10KPlBOUY GUYKEKPIUEVO TPOTLTTOL TOPAYWOYNG YNUELOKIVOV Kot
GLVEPYOGING KLUTTAP®V HECH TMOV OVTICTO®MV VTOOOYEMV OV VO cLGYETICOVTOL e
GLYKEKPLUEVES QUGLOAOYIKEG M| TaBoloyikég Olepyaocies. Ewdwodtepa ommv HIV-1
AolpmEn 10 GLGTNUA TOV YNUELOKIVAOV TPOGEAKVGE £VIOVA TO EPEVVITIKO EVILOPEPOV,
W0UTEP HETE TNV OVOKOALYN TNG TPOCTOTEVTIKNG EMIOPOACNS TOV UETOAANYUEVOL
vrodoyéo CCRSA32 ot poéAvvon kou v mopeio g Aoipméng. To amotéhecua eivan
non va ypnowonoteiton Bepanevtikd to Enfuvirtide, mov eivor avactoréag tng
TpOcdeong ToL 100 oTov vrodoyéa CCRS.

X SwrpPny ovtn depevviOnke M emidpaoT €VvEN TOAVUOPPICUDV TOL
GUOTNLOTOG TOV YNUEIOKIVOV 6TV Bepamevtiky andkpion acbevov pe HIV Aoipmén
petd and évopén Oepaneiog pe HAART. H Bgpanevtikn andkpion agoroyndnke pe
™ xpnon g Tng twv CD4 T-Aep@okuttdpwv Kot Tov uKov goptiov VL mg deiktdv

TopaKkorovdnone, Omme mepypdpeTon  omd  kabepmpéves  odnyiec™. Amd  Tol
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QMOTEAECUATO  TNG  OTOTIOTIKNG OVAALGNG TPOKVATEL OTL 1 TOPOLGIO  TOV
aAAniouopewv  CXCL12-3A, CCR2-641, CX;CRI1-2491 wor CX3;CR1-280M
oyetileton pe xoAvtepn éxPaon g Oepomeiog pe HAART. Ta moapamdvo
aAnAopopea  oxetiCovior pe  toyvtepo  pvbud amokatdotacns teov  CD4
AELPOKLTTAPOV 1 1oYLPOTEPT] KOTAGTOAN TOL 100 KAT® OO avViXVEVCLUO EMITESA.
Avtifeta 1 mapovoio Tov aiiniopoppov CXCR6-3K cuvodedeton amd toybrepn
VIOTPOTN TNG lopiog Kot Bepamevtiky] amotvyia, eved ot moAvpopeiopoi CCR5A32,
CCR5-59029G/A, Inl.1T/C «xor promEotaxin-1385G/A  (amiotvmog H7) dev
avESEEaV KATO GTATIOTIKE ONUAVTIKY] CLUGYETION e KaAVvTEPN N xepdTepn ExPaom
¢ Bepanciog. [Iposdokode MGOTE TOL AMOTEAEGHOATO TNG UEAETNG VO GLUVEIGPEPOLV
o711 O1EVKPIVION TOV POAOL TOV TOAVUOPPICUDOV TOV YNUEWOKIVAOV TNV TOPEia NG

hoipwéng tov acBevav mov Aappdvoov HAART.
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Abstract

Background: The chemokine receptor polymorphisms CQER, CXCL12 3A, CCR2-64l and CCR5-59029 G/A have been demonstrated

to affect HIV-1 infection and progression.

Objective: We studied the impact of the above polymorphisms on the effectiveness of a 30-month treatment with highly active antiretroviral
therapy (HAART) in 149 HIV-1 patients.

Study design: We stratified the patients according to CD4 CDC criteria and applied Kaplan—Meier analysis using the following end-point
criteria: (a) the time from HAART initiation to undetectable viral load (VL) counts (VL <50 copies/ml), (b) the duration of undetectable VL
status and (c) the time required for CD4+ T-cell counts to pass over the 500 cells/ml threshold.

Results: Our results in the second group (CD4 201-500) revealed that patients with the CCR2-641 allele achieved undetectable VL counts a
3.5+ 0.48 months as compared to 10-:28.42 months in the control group € 0.018). The VL remained undetectable for2& months, in
contrast to 2@t 2 months in the control group € 0.048). Patients carrying CXCL12/8restored the CD4 population faster than the control
group (94 2 and 14t 2 months, respectively,=0.023). The CCRA32 and CCR5-59029 G/A alleles did not appear to affect the parameters
studied.

Conclusions: Our results suggest that patients carrying either CCR2-641 or CXCIAR&ve a more favorable prognosis during HAART
treatment.

© 2005 Elsevier B.V. All rights reserved.

Keywords: Antiretroviral therapy; Chemokines; HIV-1; CCR5; CXCL12; CCR2

1. Introduction (CCRXA32) confers resistance to infection in homozygous
individuals and delayed disease progression in infected het-
HIV-1 gains entry into macrophages and T-lymphocytes erozygous patientDean et al., 1996; Huang et al., 1996;
via the CD4 receptor and specific coreceptors. The mainLiu et al., 1996; Samson et al., 1996; Stewart et al., 1997;
coreceptors identified to date are CCR5 on macrophagesloannidis et al., 2001 59029G/A is an A versus G single
and CD4+ T-lymphocytes, and CXCR4 oriveand resting nucleotide variant at base pair 59029G in the promoter re-
memory CD4+ T-lymphocytedMoser and Loetscher, 20D1 gion of the CCR5 gene. Both alleles are common, with a
Several recent reports provide evidence that mutations infrequency range of 43%—68% for the G allele, depending on
chemokine receptor genes affect the progress of HIV infec- the population. The A allele exhibits a 50% higher expres-
tion in untreated patients. A 32-bp deletion in the CCR5 gene sion of CCRS5 in vitro, and confers faster disease progres-
sion than the G allele (3.8 years faster progression compar-

* Corresponding author. Tel.: +30 810 394633; fax: +30 810 394633, INg both homozygous conditions). The G allele is in com-
E-mail address: spandidos@spandidos.gr (D.A. Spandidos). plete linkage disequilibrium with CCRS32 and CCR2-64I

1386-6532/$ — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.jcv.2004.05.021
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(McDermott et al., 1998 CCR2 is a minor coreceptor for
HIV infection. Although the virus does not use directly CCR2
for cell entry, it has been shown that disease progression is
delayed in patients with the CCR2-64l single amino acid
mutant Mulherin et al., 2003 CCR2-641 is in linkage dise-
quilibrium with CCR®A 32 (Smith et al., 199 CXCL12 is
a ligand for CXCR4. CXCL12'3\is a single base variant in
the 3 untranslated region of the CXCL12 gene, which was
initially reported to delay progression to death in late stages
of infection Winkler et al., 1998 but recent reports provide
evidence that it may accelerate the actual disease progressio
(Mummidi et al., 1998; van Rij et al., 1998; Brambilla et al.,
2000; loannidis et al., 2001

The effect of the above polymorphisms (CCR®,
CCR2-64l, CXCL12-3A and CCR5-59029G/A) on clinical

303

to asymptomatic status and satisfactory CD4 and VL counts
according to guidelineg\hon, 2003. Among the 149 treated
patients, 97 were treatmenfimawhen initiating HAART and

52 had been given antiretroviral medication prior to HAART
administration. The patients given therapy had all received a
dual nucleoside reverse transcriptase inhibitor (NRTI) regi-
men for a mean time of 25.96 months (range 1-68 months)
before HAART. They switched their therapy to HAART by
changing at least one NRTI and adding a Pl or an NNRTI. On
starting HAART, 113 patients were taking 2NRTIs plus 1P,
B3 were taking 2NRTIs and 1NNRTI and 3 patients were tak-
ing 2NRTIs plus 2PlIs. Monitoring of CD4 and VL counts of
patients was performed according to standard guidelines for
HAART (Anon, 2002. During the study period six patients
died, of which five due to AIDS related iliness (four with

progression has been demonstrated more clearly in untreatedymphomas and one with mycobacterium avium infection).
patients. In patients receiving highly active antiretroviral ther- Ethical approval was obtained from the local ethics board of
apy (HAART) there have been studies which reveal improved Syngros Hospital and all participants gave written informed
immunological and virological responses in association with consent. The medical records and the genotyping results had

the referred gened/éldez et al., 1999; Guerin et al., 2000;
Kasten et al., 2000; O’Brien et al., 2000; Yamashita et al.,
2001; Van Vaerenbergh et al., 200t contrast to others
which find no such correlatiorBfatt et al., 1998; Brumme

et al., 2001; Wit et al., 2002 In the present study, we in-
vestigated the potential influence of these polymorphisms on
the immunological and virological response to HAART in
a group of our patients at “A. Syngros” Hospital. We re-
port here that in a subgroup of patients with baseline CD4
201-500 cells/ml, CCR2-64I affected viral load suppression
and CXCL12 3A accelerated CD4+ T-lymphocyte restora-
tion significantly, whereas the CCR32 and CCR5-59029
G/A alleles had no statistically significant effect on the re-
sponse to HAART initiation.

2. Material and methods
2.1. Patients
“A. Syngros” Hospital is one of the major AIDS treat-

ing hospitals in Greece. The study included 166 patients
followed-up in the HIV clinic of this hospital during a 30-

anonymous codes.

2.2. Blood collection and processing

Peripheral blood was collected in EDTA anticoagulated
tubes. Cell-free plasma was obtained by centrifugation
(100@ g for 20 min) and stored at70°C until tested. The
remaining blood cells were used for extraction of genomic
DNA.

2.3. CD4 T-cell count and viral load estimation

HIV-1 RNA levels were measured in blood plasma using
RNA amplification assays (Nuclisens-NASBA Diagnostics).
CD4+ T-cell count was determined by four-color flow cy-
tometry using monoclonal antibodies from Becton Dickinson
(San Jose, CA, USA).

2.4. DNA extraction and genotyping

DNA extraction was carried out according to previously
published methodSaridaki et al., 2003All specimens were
examined for the presence of amplifiable DNA. In each PCR

mont_h pzriofdl(df(ictobler 20%02_:?" 2(|)0§).hThe patient 9roup reaction two negative controls were employed to make sure
consisted o maies an emales; the mean age at tlm‘?hat no contaminants were introduced in the initial PCR.

of diagnosis was 35.5 (19-71) years. The patients were di-
vided in three groups according to CDC criterabn, 1993
based on CD4 cell count. The mean baseline viral load (VL)
of the total group at HAART initiation was 157,313 cps/ml
(range <50-2,100,000 cps/ml). In the first CD4 group (CD4:
0-200 cells/ml) the median baseline VL at HAART initiation
was 342,243.7 cps/ml (range 2100-2,100,000 cps/ml); in the
second CD4 group (CD4: 201-500 cells/ml) the median base-
line VL was 77,426.38 cps/ml (range <50-600,000 cps/ml)
and in the third group (CD4: >500 cells/ml) the median
VL was 221,037.6 cps/ml (range 50-2,300,000 cps/ml). Un-
til October 2002, 17 patients remained without therapy due

The primers used in the study were

CCR5-A32F: B-GTGGTGACAAGTGTGATCAC-3
CCR5-A32R: B-TTGTAGGGAGCCCAGAAGAG-3
CXCL12F: B-CAGTCAACCTGGGCAAAGCC-3
CXCL12R: B-AGCTTTGGTCCTGAGAGTCC-3
CCR2F: 5-TTGTGGGCAACATGATGG-3
CCR2R: 5CTGTGAATAATTTGCACATTGC-3
CCR5-59029F: 5CCCGTGAGCCCATAGTTAA
AACTC-3

CCR5-59029R: 5TCACAGGGCTTTTCAACAGT
AAGG-3.
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The reaction mix consisted of PCR buffer, 1.5mM homozygotes, we examined the effect that the presence of
MgCl,, 0.2 mM of each dNTP, 0.5 mM of each primer and the allele conferred on patients versus the effect of the ho-
1.2 units/reaction Taqg DNA polymerase (Invitrogen). The re- mozygous wild-type state.
action conditions were (a) for CCRE2 an initial denatura-
tion at 94°C for 3 min, and then 35 cycles at 9 for 30s,
55°C for 30 s, 72C for 30 s and finally extension 7Z for 3. Results
10 min Huang et al., 1996 (b) for CXCL12-3A PCR con-
ditions as above with annealing temperature atG8PCR We performed genotyping for CCR®2, CCR5-

products were digested by 10 units Mspl/reaction (NEBS) 59029G/A, CCR2-64land CXCL12-3Ain 166 individuals. A
at 37°C for 4h (Winkler et al., 199§ (c) for CCR2-64l  summary of the genotyping results is showrTable 1 The
3A PCR conditions as above with annealing temperature distribution of genotype frequency was in agreement with

at 52°C. The products were digested with 10 units/reaction Hardy—Weinberg equilibrium in all the polymorphisms that
BSaBl (NEBS) at 60C for 4h (Shleh et al., ZOOX)and were ana|yzed_

(d) for CCR5-59029G/A PCR conditions as above with an-  we performed a separate Kaplan—Meier analysis for each
nealing temperature at 6C. The reaction product was di-  of the three patient categories of baseline CD4 at the time
gested with 10units/reaction BSp1286l (NEBS) at’87  of HAART initiation (first group <200 cells/ml, second
for 5h (McDermott et al., 1998 All PCR samples with  group =201-500 cells/ml and third group >500 cells/ml), in
an undigested result were submitted to redigestion with order to examine the effect of the po|ymorphisms on HAART
20 units/reaction of enzyme and overnight incubation. The response in patients with similar start points.

products of the digestion (CCRA32, CCR5-59029G/A and Regarding the end-point defined by the time for the base-
CXCL12-3A) were visualized by agarose gel electrophoresis |ine CD4 to increase to the next CD4 categojg( 1), we
(2%) and ethidium bromide staining. The CCR2-64I digest found that patients with a baseline CB200 and those
was visualized in acrylamide gel electrophoresis and silver wjth a baseline CD4 >500 showed no statistically signifi-

staining. cant difference in the presence or absence of the QGRS
CCR2-64l, CXCL12-3A or CCR5-59029G variants. In pa-
2.5. Statistical analysis tients with a baseline CD4 of 201-500 cells/ml, we found no

difference in the time for CD4 to increase to over 500 cells/ml

We defined baseline CD4 (time=0) and baseline VL in the presence or absence of the CCR5-59029G and CCR2-
(time = 0) from the mostrecent measurement prior to HAART 64 variants. However, in the same category of patients, we
initiation (range: 1-4 months prior to therapy). Kaplan—Meier observed a significanip& 0.0238,n=69) acceleration of
analysis was performed using three different end-points: () CD4 escalation above 500 cells/ml, in the presence of the
time from baseline CD4 to the first CD4 count that exceeded CXCL12-3A allele compared to the wild-type (meas-@
the next CD4 category according to the CD4 categorization and 14+ 2, respectively). In addition, we observed a trend of
adopted in the CDC revised classification system 1993 (if
baseline CD4<200 the time to first CD4 count >200, if
200 < baseline CD4 <500 the time to first CD4 cou#00) gab'e 1 i _ e i the HIV oat -
We defined this end-point as a criteria of therapy success,Hirngwy of the genotyping results in the patient groups receiving
because a patient who changes CD4 category has a better
prognosis according to the CDC classification system. If the

CD4 count stratification according to CDC

patient never reached this end-point, he was censored at the >500 201-500 0-200 Total
date of the last CD4 measurement, (i) time to the first un- 81(%)  71(%) 47 (%) 149 (%)
detectable VL count (VL <50 cps/mih If the patient never =~ CCR5-:A32

reached this end-point, he was censored at the date of the last */* 29(93)  65(91) 42 (89) 136 (91)
VL measurement and (iii) time from first undetectable VL to 5/3'?23;;32 2 (73 6 (98 > (110) 13 (z)
the first following VL count >50. Patients that never reached

VL <SQ in the prgvious analysjs were excluded from th'is c><+c+le 16 (51) 38 (54) 25 (53) 79 (53)
end-point (six patients). If a patient reached the cut-off point 24 13(42) 29 (41) 20 (43) 62 (41)
without elevating the VL, he was censored at the date of the 3a/3a 2(7) 4(5) 2 (4) 8 (6)
last VL count. For all three end-points we defined the cut-off ...,

point as 30 months after HAART initiation. Additionally, in 4 22 (71) 58 (81) 35 (74) 115 (78)
all three end-points patients who died were censored at the +/64 8 (26) 12 (17) 12 (26) 32 (21)
time of the last CD4 or VL count. For the VL end-points, 641/64 1(3) 1(2) 0 2(1)
we stratified the analysis according to baseline CD4 counts ccrs 59029

(category 1 =baseline CD4200, category 2 =baseline CD4 AIA 8 (26) 17 (24) 11 (24) 36 (24)
>200 and<500 and category 3 =baseline CD4 >500). Be- A/G 13(42)  36(51) 18(38) 67 (45)

cause of the small number of CCR2-641 and CXCL12-3A _ ©/C 10(32) 18 (25) 18 (38) 46 (31)
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Fig. 1. One minus survival plots of Kaplan—Meier analysis from patients with CD4 count 201-500, demonstrating the genotype effect on the efchpoint wh
was defined as the time from baseline CD4 to the first CD4 count that exceeded the 500 cell/ml mark (according to the CD4 categorization adopted in the
CDC revised classification system 1993). (A) CCR2-64l; (B) CXCL12-3A; (C) CCR3%and (D) CCR5-59029G/A: Probability of the LogRank tesi:

number of patients and Np:<0.05.

the CCR®\32 allele to delay CD4 elevation compared to the CCR5-59029G, CXCL12-3A and CCR2-64l variants in pa-
wild-type (mean 18 5 and 11+ 1, respectively), whichnev-  tients with a baseline CD4 <200 cps/ml or >500 cps/ml. In pa-
ertheless was not statistically significamtH0.1324 2 = 69). tients with a baseline CD4 of 201-500 cells/ml, we found no
Regarding the end-point defined by the time from HAART effect of the CCRA 32, CCR5-59029G or CXCL12-3A alle-
initiation until the first VL count below the detection limit  les on the duration of viral suppression. On the other hand, in
(<50 cps/ml) Fig. 2), we found no significant differences the same category of patients, CCR2-64I carriers manifested
between the chemokine variants and the wild-type in pa- a significant delay in viraemia recurrence compared to the
tients with a baseline CD4 of <200 cells/ml or >500 cells/ml. wild-type (mean 28t 2 and 20+ 2, respectivelyp =0.0482,
In patients with a baseline CD4 of 201-500 cells/ml, we n=63). Six patients were notincluded in this analysis because
found no effect of the CCRA32 and CCR5-59029G vari-  they never achieved undetectable VL during their follow-up.
ants on viral suppression. However, in the same category
of patients we demonstrated that the presence of a CCR2-
641 allele conferred a significantly more rapid VL reduction 4. Discussion
than the homozygous wild-type condition (mean8.8.4
and 10.2+ 1.4 months, respectively=0.0183,=69). The We investigated four polymorphisms previously reported
presence of the CXCL12-3A allele also tended to acceler- to affect clinical progression in HIV-1 patients. We report
ate VL reduction compared to the wild-type (4.6 and here that in a subgroup of patients CXCL12-3A and CCR2-
10.5+ 1.7, respectively), but the result was not statistically 64l alleles continue to have a positive influence on clinical
significant p =0.1035,1=69). progression after HAART initiation through more rapid CD4
Regarding the end-point defined by the time from the first restoration and stronger viral suppression, respectively. By
VL count under detectable limit until viraemia recurrence contrast, no significant protective effect was demonstrated
(Fig. 3, we found no significant effect of the CCRB32, by the CCR#& 32 or CCR5-59029G polymorphisms.
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®® 64I: 3.5:/-0.48 (N=12) am 3A : 7.41+/-1.63 (N=32)
— +/+:10.26+/-1.42 (N=57) 1.0, — +/+:10.52+/1.73 (N=37)
1.0 ™ P= 0.018
H
.8 =
[
61 &
o
418
.2
0.0
0 10 20 30 40 0 10 20 30 40
(A) Months (B) Months
CCR5 CCR5
== +/D32: 8.83+/-4.7 (N=6) — G/G: 6.12+/-1.5 (N=17)
— +/+ :9.13+/-1.25 (N=63) ®s A/G: 10.7+/-1.76 (N=36)

1.0 e A/A: 8.44+/-2.74 (N=16)

p=NS

0 10 20 30 40 0 10 20 30 40
(@) Months (D) Months

Fig. 2. One minus survival plots of Kaplan—Meier analysis from patients with CD4 count 201-500, demonstrating the genotype effect on the eimhpoint wh
was defined as the time to the first undetectable VL count (VL <50 cpd)n{f%) CCR2-64l; (B) CXCL12-3A; (C) CCR5-A32 and (D) CCR5-59029G/A.
p: Probability of the LogRank tes\: number of patients and N$:< 0.05.

To rule out the potential influence of medication prior to <50 cps/ml) p<0.0183,n=69) and a prolonged period of
HAART on our results, we performed separate Kaplan—Meier time until viraemia recurrence € 0.0482,n=63). The sig-
analysis for therapy-rige patients and therapy-experienced nificance of this effect on sustaining undetectable VL levels
patients. There was no significant difference observed be-increased by increasing the cut-off point, because the remain-
tween the two groups (hence the data are not presented), aling patients were carriers of a CCR2-641<0.0286 with
though stratification of the data according to the CD4 baseline no cut-off point). However, due to different follow-up dura-
resulted in groups of patients too small for an accurate anal-tions and subsequent increased censorship after the 30-month
ysis. The fact that patients were analyzed in different groups limit, we elected to retain the cut-off point at 30 months. This
depending on the baseline CD4 levels also reduces possibleffect has also been reported in a study of 25 HAART treated
bias, as all members of each group had a similar immuno- patients in which it was found that CCR2-64| was present
logical starting point. Moreover, all therapy-experienced pa- only in the group of patients with a good response to HAART,
tients started HAART regimens containing at least two new but notin the group with virological failuréfn Vaerenbergh
antiretroviral agents. However, in our results, we must take et al., 2002. Also, O'Brien et al. (2000has reported a sim-
under consideration possible complications from linkage dis- ilar effect of CCR2-641 in combination with the CCRS32
equilibrium, cohort effects, different viral strains, regimen and 59029G variants. On the contrait et al. (2002found
alterations due to side effects and subsequent complianceno protective effect by the 64l allele in achieving faster VL
problems. clearance, in preventing viraemia recurrence or in the extent

of CD4 escalation after 96 weeks of HAART.
4.1. Effect of CCR2-641
4.2. Effect of CXCLI2-3A’

The most profound observations were obtained in the
group of patients with a baseline CD4 of 201-500cells/ml.  We also observed that CXCL12-3A exerted a protective
A significant protective effect of CCR2-641 was noted, man- role in HAART-treated patients with a baseline CD4 between
ifested by faster VL reduction to undetectable levels (VL 201 and 500 cells/ml by accelerating the restoration of CD4



A.M. Passam et al. / Journal of Clinical Virology 34 (2005) 302-309

CCR2
®® 641: 28+/-2 (N=12)

— +/+: 20+/-2 (N=51)
mny p= 0.0482
.9 ‘II--III-III
7
.5
.3
0 10 20 30 40
(A) Months
CCR5
m® +/D32: 18+/-5 (N=6)
— +/+ :22+/-2(N=57)
=NS
5 P
.9
L
H
.7
Loy
[ ]
H
.5 ]
hanassaam
3
0 10 20 30 40
(©) Months

307

CXCL12
mm 3A :234/-2 (N=31)
— +/+120+/-2 (N=32)

i

‘------I

p= NS

.5
.3
0 10 20 30 40
(B) Months
CCR5
— G/G: 20+/-3 (N=16)
mm A/G: 24+/-2 (N=33)
sm A/A: 19+/-3 (N=14)
p= NS
.9
7 (LTI TT T
.5
.3
0 10 20 30 40
(D) Months

Fig. 3. Survival plots of Kaplan—Meier analysis from patients with CD4 count 201-500, demonstrating the genotype effect on the end-point wifiicbdvas de
as the time from first undetectable VL to the first following VL count >50 cpsfnix patients from the previous analysis were excluded from this end-point
because their VL never became undetectable. (A) CCR2-64l; (B) CXCL12-3A; (C) C@R3-&nd (D) CCR5-59029G/As: Probability of the LogRank test,

N: number of patients and Ng:<0.05.

counts above the level of 500 cells/ml. This effect was sig-
nificant (p <0.0238,n=69), and it is the first time, to our
knowledge, that it has been reported in relation to HAART.
Lathey et al. (2001)eported a significant increase in the rate
of AIDS progression in homozygous patients receiving one
NRTI (non-HAART regimen). Also in a group of 272 patients
CXCL12-3A did not improve the rate of VL clearance. In-
stead it correlated with a slightly higher suppression failure
(O'Brien et al., 200]. In our study, CXCL12-3 also re-
vealed a trend for more rapid VL decling<0.10357 = 69).

In view of the fact that this polymorphism involves CXCR4

CD4 elevation in CCRA32 carriers with a baseline CD4 of
201-500 cells/ml. Indeed, the role of CCR32 is not as pro-
found in HAART treated patients as it is in untreated individ-
uals. In other studies with heterozygous CQR2 patients

a higher immunological and virological response to HAART
has been reported/dldez et al., 1999; Guerin et al., 2000;
Kasten et al., 2000; Yamashita et al., 2RA2n the contrary,
Bratt et al. (1998¥ound no correlation between CCR32
and VL during the first 12 months of HAART. Similarly,
Brumme et al. (2001found that CCRA 32 and CCR5 pro-
moter polymorphisms had no effect on viral suppression and

receptors and affects X4 rather than R5 HIV-1 strains, the retention after HAART, wheread/it et al. (2002)found no

precise role of the allele in relation to treatment and CD4
counts is of great interest and merits further investiga-
tion.

4.3. Effect of CCR5A32

Although CCR®\ 32 had been expected to reveal a protec-

tive effect on the CD4-VL response, as in untreated patients,

our results indicated a trengt £ 0.1324,n = 69) of delayed

correlation between CCRE32 and virological or immuno-
logical response to HAART. Although in our study the small
number of treated patients with the CCRB8B2 genotype
(13 patients) does not allow us to conclude that CABS

has no effect on the CD4-VL response, it is interesting that
in this group of 166 patients, 6 out of 19 CCR32 het-
erozygotes did not need HAART according to the Amer-
ican Department of Health and Human Services therapy
guidelines Anon, 2002 (median follow-up duration=59
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ABSTRACT

The chemokine polymorphisms CXCR6-3E/K, In1.1T/C, H7 haplotype, CX3CR1-V249], and CX3;CR1-T280M
have been shown to affect the course of HIV infection. We studied their influence on immunologic and viro-
logic response to HAART in a group of 143 HIV-1 patients. We performed Kaplan—-Meier analysis using the
following end-point criteria: (1) time from HAART initiation to undetectable viral load (VL < 50 copies/ml),
(2) maximum duration of viral suppression, (3) time from HAART administration until CD4 elevation above
200 cells/ul for patients with baseline CD4 below 200 cells/ul and above 500 cells/ul for patients with base-
line CD4 between 200 and 500 cells/ul, respectively, and (4) time from HAART initiation until CD4 reduc-
tion below baseline values. Our results revealed an improved immunologic response to HAART in patients
with the CX3CR1-2491 or CX3CR1-280M allele. On the contrary, patients with initial VL suppression due to
HAART showed a faster virologic failure in the presence of the CXCR6-3K allele. The In1.1T/C polymor-

phism and H7 haplotype did not reveal any specific effect on HAART response.

INTRODUCTION

ANY ADVANCES HAVE BEEN MADE in the understanding of

HIV infection and treatment. Highly active antiretroviral
treatment (HAART) has prolonged survival considerably and
reduced the overall HIV-related illnesses. The increasing
knowledge of HIV pathogenesis at the molecular level has pro-
vided new options for effective treatment.! The chemokine net-
work is one of the major investigation areas because of its im-
plication in virus-cell entry and immune response mechanisms.
The best example to date is the chemokine receptor CCRS,
which is the main coreceptor in CD4-mediated cell invasion,
particularly in the primary and asymptomatic stage of the in-
fection.? The chemokine receptor mutant allele CCR5A32 gen-
erates nonfunctional coreceptor conferring resistance to HIV-1
infection in homozygous individuals and delayed disease pro-
gression in heterozygous HIV-1-infected patients.>® Genetic
variants in the chemokine network that may influence HIV in-

fection are being actively pursued. CXCR6-E3K, In 1.1 T/C
(RANTES promoter), haplotype H7 (MCP-1, MCP-3, and
eotaxin genes), CX3CR1-V249], and CX3CR1-T280M are
chemokine-associated polymorphisms that have been reported
to affect aspects of HIV infection.

RANTES, a ligand for CCRS5, competes with HIV-1 in core-
ceptor usage and may inhibit both cell entry of R5 virus strains®
and viral-mediated activation-induced cell death.!%!! In1.1-T/C
is a single nucleotide polymorphism (SNP) in the first intron
of the RANTES gene and affects gene transcription through dif-
ferential binding of nuclear proteins. The In1.1C allele has been
associated with rapid progression to AIDS by down-regulating
RANTES expression.!?

CXCRG6 is considered a secondary coreceptor used by all
HIV strains. It is expressed in lymphoid tissues, by Th1l and
Tc1 lymphocytes and subsets of NK cells, thus making those
subpopulations potential targets for HIV-1 infection.!3-16
CXCL16, its natural ligand, is produced at various sites,
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particularly during inflammation, rendering the complex
CXCR6-CXCL16 important for Th1-Tcl and NK homing in
extralymphoid tissues and sites of inflammation.!”-'® An SNP
designated CXCR6-E3K results in a nonconservative change
in codon 3 of the N-terminus of the coreceptor (CXCR6-3K).
The CXCR6-3K allele has been related to increased survival
from Pneumocystis carinii pneumonia (PCP) to death,
thereby suggesting reduced susceptibility to Pneumocystis
carinii.?®

The chemokines MCP-1, MCP-3, and eotaxin have been
implicated in HIV-1 pathogenesis through chemotaxis and
cell activation. MCP-1 has been shown to enhance viral repli-
cation in peripheral mononuclear cells?! and has been asso-
ciated with neuronal impairment.?>>4 On the other hand,
MCP-3 is a physical antagonist of CCR5%° and has been
shown to inhibit HIV-1 replication.?® Their genes are adja-
cent and located on the long arm of chromosome 17, includ-
ing nine known SNPs, which present specific haplotypes.
Among these haplotypes, H7 is defined by the combination
of three alleles, at codons 2136, 767, and 1385 (MCP-1 pro-
moter-2136T, MCP-1 767G, and eotaxin promoter 1385A),
and occurs at a significantly higher frequency in multiply ex-
posed, noninfected individuals in comparison with serocon-
verters, suggesting a protective role of this haplotype on HIV-
1 infection.?’

CX;CR1 is a receptor for the chemokine fractalkine and is
expressed on monocytes, lymphocytes, and neutrophils and
abundantly on glial cells and astrocytes. Fractalkine and
CX3CR1seem to play an important role in HIV-1-associated de-
mentia, immune cell recruitment, and possibly in infection ex-
pansion by acting as coreceptors in viral entry.?8-30 CX3CR1-
V2491 and CX;CR1-T280M are SNPs of the receptor. Their
role in HIV infection is not clear. It has been argued that they
exhibit a deleterious effect on the progression to AIDS,?831-33
although protective or insignificant effects on HIV progression
have also been reported.3-34

All the above polymorphism effects have been studied
principally in established cohorts of untreated patients. Fur-
thermore, their influence has been evaluated mostly by us-
ing survival analysis in relation to clinical progression or
death end-points. After the introduction of HAART, the clin-
ical course of HIV-1 patients has changed dramatically by
increasing survival and reducing HIV-1-related illnesses,
making death and illness-defined staging less suitable for
polymorphism evaluation. Additionally, HAART alters viral
activity and affects immune processes. The contribution of
chemokine polymorphisms in response to HAART probably
differs from that in untreated patients. We have previously
applied immunologic and virologic markers [CD4™ T cells,
viral load (VL)] to assess the impact of four chemokine-as-
sociated polymorphisms on the effectiveness of HAART.33
We established a significantly protective effect of CXCL12-
3A’ and CCR2-641I on immunologic and virologic responses,
respectively, whereas the CCR5A32 and promoter CCR5-
59029G/A polymorphisms had no effect. In the present study,
we investigated the contribution of five chemokine poly-
morphisms, CXCR6-E3K, In 1.1 T/C, promEotaxin-
1385G/A (haplotype H7), CX3CR1-V2491, and CX3CRI1-
T280M, in relation to immunologic and virologic responses
to HAART.
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MATERIALS AND METHODS

Patients

“A. Syngros” Hospital is one the major HIV treatment cen-
ters in Greece. We studied retrospectively a group of 143 pa-
tients (123 males and 20 females) treated with HAART and fol-
lowed up by the HIV department of this hospital. The mean age
at the time of diagnosis was 41.2 (range 23-77) years. Fifty pa-
tients were therapy experienced, with regimens consisted of one
or two nucleoside reverse transcriptase inhibitors (NRTI). On
HAART initiation, 44 experienced patients were switched to a
2 NRTI + PI regimen (PI: protease inhibitor) and 6 patients
were switched to a 2 NRTI + NNRTI regimen (NNRTI: non-
nucleoside reverse transcriptase inhibitor). All new drug com-
binations included at least one NRTI agent the patient had not
been previously exposed to in combination with a PI or an
NNRTI. Among the therapy-naive patients, 71 started HAART
with a 2 NRTI + PI regimen and 22 with a 2 NRTI + NNRTI
regimen. The mean follow-up duration after HAART initiation
was 68.8 (11-109) months. Monitoring of patients’ CD4 and
HIV VL was performed according to standard guidelines.3¢ Eth-
ical approval was obtained from the local ethics board of the
“Syngros” Hospital. The medical records and the genotyping
results had anonymous codes.

CD4 T cell count and viral load estimation

HIV-1 RNA levels were measured in blood plasma using
RNA amplification assays (Nuclisens-NASBA Diagnostics).
CD4 T cell counts were performed by four-color flow cytom-
etry using monoclonal antibodies from Becton Dickinson (San
Jose, CA).

Blood collection, DNA extraction, and genotyping

Peripheral blood was collected from patients, stored, and
processed for DNA extraction as previously described.?> The
presence of amplifiable DNA was confirmed in all specimens.
Genotyping was performed by polymerase chain reaction (PCR)
and restriction fragment length polymorphism (RFLP) analy-
sis. Two negative controls were used for each PCR reaction to
exclude contamination. The primers used for the genetic anal-
ysis are presented in Table 1.

The PCR and RFLP conditions for each SNP were the fol-
lowing: (1) For RANTES-In1.1T/C: denaturation at 94°C for 3
min, 35 cycles of denaturation at 92°C, annealing at 54°C, ex-
tension at 72°C for 30 sec each, and final extension at 72°C for
10 min. The PCR product (342 bp) was incubated for 1 h at
37°C by Mboll and in the presence of In1.1C cut into two frag-
ments (219 bp + 123 bp). (2) For CXCR6-E3K the same con-
ditions were used apart from the annealing temperature (51°C).
The PCR product (145 bp) was incubated at 37°C for 3 h by
HindIIl and produced two fragments (121 bp + 24 bp) when
the 3K variant was present. (3) For haplotype H7 we detected
the variant 1385A in the promoter of eotaxin. According to
Modi et al.,’” haplotype H7 is defined by the unique combina-
tion of three variants, 2136T (MCP-1 promoter), 767T (MCP-
1 coding region), and 1385A (eotaxin promoter). In this com-
bination, the frequency of promEotaxin-1385A (0.193)
corresponds closely to the frequency of the H7 haplotype
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CD4 categories according to CDC

Catl: =500 Cat2: 200—499 Cat3: 0-199 Total
/(%) /(%) /(%) /(%)
CXCR6-E3K
E/E 28 (100) 69 (97) 39 (90) 136 (96)
E/K 23 2(5) 4 (3)
K/K 25 2(1)
Total 28 71 43 142
Allele f(—l385A) = 0.028
frequency
Inl.1
TT 22 (82) 56 (78) 33 (77) 111 (78)
TC 311 14 (19) 9 (21) 26 (18)
CcC 27 23 1(2) 54
Total 27 72 43 142
Allele f(f1385A) = 0.127
frequency
promEotaxin-1385G/A (H7 haplotype)
GG 19 (68) 47 (65) 29 (67) 95 (66)
AG 7 (25) 21 (29) 12 (28) 40 (28)
AA 2 4 (6) 2(5) 8 (6)
Total 28 72 43 143
Allele f(71385A) = 0.196
frequency
CX3CR1-V2491
\'AY% 17 (61) 37 (51) 22 (51) 76 (53)
VI 9 (32) 33 (46) 18 (42) 60 (42)
II 2(7) 2(3) 3() 7(5)
Total 28 72 43 143
Allele f(—l385A) = 0.258
frequency
CX3CR1-T280M
TT 21 (75) 49 (68) 31 (72) 101 (71)
™ 7 (25) 21 (29) 11 (27) 39 (27)
MM 23 1(1) 32
Total 28 (%) 72 (%) 43 (%) 143 (%)
Allele f(f1385A) = 0.157
frequency

(0.192) in European Americans (EA). Therefore by genotyping
the patients for promEotaxin-1385A, we obtained an accurate
estimate of haplotype H7 presence. The PCR conditions for
promEotaxin-1385A were the same as for CXCR6-E3K, and
the PCR product was 279 bp. The 1385G variant creates an
Mspl restriction site, and two fragments (153 bp + 126 bp) are
produced after incubation at 37°C for 4 h. (4) For CX;5CR1-
V2491 and CX3CR1-T280M, the PCR conditions were denat-
uration 3 min at 94°C and 35 cycles of 30 sec denaturation at
94°C, 40 sec annealing at 50°C and 55 sec extension at 72°C,
followed by 10 min final extension at 72°C. After digestion by
ACLI (37°C, 3 h) the 249V variant splits into two fragments
(205 bp + 383 bp), whereas the 2491 variant remains undi-
gested (588 bp). Additionally, after digestion by BsmBI (55°C,

3 h), the 280T and 280M alleles are cut into three fragments
(75, 216, and 297 bp), and two fragments (216 and 372 bp), re-
spectively. All products were visualized on 2% agarose gel elec-
trophoresis (with the exception of CXCR6-E3K polymorphism
products, for which a 3% agarose gel was used) after ethidium
bromide staining. To confirm the digestive efficiency of each
restrictive enzyme, we used plasmid DNA containing the equiv-
alent restriction site as a positive control in each digestion.

Statistical analysis

We defined baseline CD4 and baseline VL (time = 0) from
the most recent measurements prior to HAART initiation
(range: 1-4 months prior to therapy). Using baseline CD4 we
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defined three groups according to CDC criteria for CD4 stag-
ing. The first, second, and third category included patients with
baseline CD4 =500, 200499, and <200 cells/mm?, respec-
tively. We performed Kaplan—Meier analysis using four end-
points: (1) Virologic success, defined as the time from HAART
initiation to the first VL count below the detectable threshold
(50 cps/mm?). (2) Virologic failure, defined as the time from
the first undetectable VL to the second consecutive VL count
above 50 cps/mm?>. We used two consecutive VL counts above
50 cps/mm? in a 1-3 month interval as a definition for viro-
logic failure in order to avoid bias from viral blibs. (3) Immu-
nologic success, defined as the time from HAART to the first
CD4 measurement that exceeds the next CD4 category (if base-
line CD4 <200, time until first CD4 >200; if baseline CD4 is
200499, time until first CD4 =500). (4) Immunologic failure,
defined as time from HAART initiation until the second con-
tinuous CD4 measurement, which fell below baseline level.

Patients who did not manage to reach the end-point were
censored on the date of last CD or VL measurement. Five pa-
tients who did not suppress VL to undetectable levels were ex-
cluded from the virologic failure analysis (second end-point).
One therapy experienced patient had baseline VL <50 and was
excluded from analysis of VL success (first end-point). The pa-
tients who had baseline CD4 =500 (see Table 1) were excluded
from the analysis of immunologic success (third end-point). Sta-
tistical significance was estimated by the log rank test. Analy-
sis was performed using SPSS software (edition 11.0 for Win-
dows).

RESULTS

Genotyping analysis was performed on 143 patients for the
variants RANTES-In1.1T/C, CXCR6-E3K, promEotaxin-
1385G/A, CX3CR-V2491, and T280M. The results are pre-
sented in Table 1. The allele frequency for each polymorphism
was 0.028 for CXCR6-3K, 0.127 for In1.1C, 0.196 for promEo-
taxin-1385A, 0.258 for CX3CR1-2491, and 0.157 for CX;CR1-
280M. The CX3CR1-V2491 and CX;CR1-T280M polymor-
phisms were in linkage disequilibrium and CX3;CR1-280M was
never found on the same haplotype with CX3CR1-249V, al-
though CX3CR1-2491 was found with CX3CR1-280T. Because
of the small allele frequency of CXCR6-3K, we examined the
effect on HAART response associated with the presence of the
-3K allele versus the homozygous wild type.

Regarding the end-point, defined as the time from HAART
initiation until CD4 exceeds the next category (if CD4 <200,
the time until CD4 =200 but <500, if CD4 200499 the time
until CD4 =500), we found that the presence of the 2491 and
280M allele was associated with a rapid CD4 elevation, pre-
dominantly in homozygous states (mean 3 * 1,3 = 2 for 2491/1
and 280M/M versus 16 = 2, 19 * 3 in homozygous wild types,
respectively). This association was statistically significant (p =
0.0014 for V2491 and p = 0.0241 for T280M) (Fig. 1A and B,
respectively). The remaining polymorphisms showed no such
effect on immunologic response to HAART initiation.

Regarding the end-point, defined as the time from the first
VL <50 cps/mm? until the second VL >50 cps/mm?, we found
a significant association between the CXCR6-3K and faster VL.
recurrence. Patients bearing the CXCR6-3K allele showed
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faster detectable viremia than those homozygous for the com-
mon CXCRG6-3E allele (mean 19 = 6 and 48 * 3 months, re-
spectively, p = 0.0359, n = 137) (Fig. 1C). On the contrary,
Inl.1T/C, promEotaxin-1385G/A, CX3CR1-V2491, and
CX3CR1-T280M polymorphisms showed no such correlation.

Regarding the two end-points, defined as the time from
HAART initiation until the first VL below 50 cps/mm?, and the
time from HAART initiation until CD4 fell under baseline, we
found no significant correlation between the polymorphism
genotypes and virologic success or immunologic failure, re-
spectively.

Additionally we used the same end-points to compare
HAART response between therapy-naive and therapy-experi-
enced patients. We found that therapy-naive patients reached
undetectable VL levels faster (p = 0.023, mean time for naive
and experienced patients was 11 = 2 and 18 = 3 months re-
spectively), sustained undetectable VL longer (p = 0.003, mean
time for naive and experienced patients 53 = 4 and 33 = 4
months, respectively), and increased CD4 counts faster (p =
0.033, mean time for naive 13 * 2 and for experienced patients
23 = 4 months) than therapy-experienced patients. On the con-
trary, we compared patients receiving 2 NRTI + PI with pa-
tients receiving 2 NRTI + NNRTI regimens using the same
end-points and found no significant difference in HAART re-
sponse (data not shown). Unfortunately, performing Kaplan—
Meier analysis for the chemokine polymorphisms using the pa-
tient subgroups as strata (therapy naive vs. experienced or
2 NRTI + PI vs. 2 NRTI + NNRTI) resulted in small sub-
groups with small statistical power due to the small initial sam-
ple size.

DISCUSSION

In the present study, we retrospectively investigated the im-
pact of five chemokine polymorphisms on the immunologic and
virologic response to HAART of a group of 143 patients. We
observed that patients bearing the CXCR6-3K variant could not
sustain undetectable VL as long as the common variant, whereas
CX;3CR1-2491 and CX5CR1-280M correlated with faster CD4
escalation. Additionally, the Inl.1 and promoter eotaxin
1385G/A polymorphisms were not found to affect CD4 or VL
response to HAART.

The presence of the CXCR6-3K allele was associated with
impaired viral suppression after HAART in our study. The mean
duration of undetectable VL was 48 = 3 in CXCR6-3E ho-
mozygous patients (n = 131) and only 19 * 6 in patients het-
erozygous or homozygous for the CXCR6-3K allele (n = 6).
This effect was significant (p = 0.0359), and it is the first time,
to our knowledge, that it has been reported in relation to
HAART. The remaining three end-points were not affected by
the CXCR6-3K allele. Duggal et al.,?° on the contrary, reported
a protective effect of the CXCR6-3K allele on the time from
PCP to death in a group of 60 African-American (AA) HIV-1
patients who died from PCP and did not receive HAART. The
nonconservative Glu-to-Lys change in the extracellular domain
of the receptor may well affect CXCR6 function as coreceptor
for HIV-1 (permitting expansion of HIV-1-infected cells) or af-
fect the CXCR6-related response of Thl, Tcl, and NK cells to
signaling pathways induced by CXCL16, thus altering immune
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(A,B) One minus survival plots of Kaplan—-Meier analysis demonstrating the effect of CX3CR1-V2491 (A) and CX;CR1-

T280M (B) on the end-point defined as the time from HAART initiation until the CD4 count exceeded 200 cells/ul, if baseline
CD4 had been 0-199 cells/ul, or until CD4 exceeded 500 cells/ul, if baseline CD4 had been between 200 and 499 cells/ul. (C)
Survival plot of Kaplan—Meier analysis demonstrating the effect of CXCR6-E3K on the end-point defined as the time from the
first undetectable VL count (<50 cps/mm?) after HAART initiation until the second continuous VL count exceeding 50 cps/mm?.
(D) Agarose gel electrophoresis and staining with ethidium bromide for the CX3CR1-V2491 and CX3CR1-T280M polymor-

phisms.

reactions to HIV-1 infection. In our group of patients, the fre-
quency of CXCR6-3K was found to be 2.8% and demonstrated
a deviation from the Hardy—Weinberg equilibrium (p < 0.001,
expected E/K = 8, expected KK = 1). In contrast with our
study, Duggal et al.2 found the allelic frequency of CXCR6-
3K to be 44% in a cohort of 805 AA, with no HW disequilib-
rium deviation, and less than 1% in EA, without mentioning
HW tests in EA. The deviation observed could be attributed to
the small allele frequency and random selection. Alternatively,
the small number of heterozygotes may reflect the negative im-
pact of the -3K allele on the course of infection.

The CX3CR1-2491 and CX;CR1-280M variants, in our study
were associated with a favorable effect on HAART response in
comparison to the CX3CR1-249V and CX;CR1-280T alleles,
respectively. The effect was more profound in the homozygous
states. The mean time from HAART initiation to CD4 escala-
tion above the next CDC category was 3 = 1 months for

CX3CR1-2491/1 and 3 *+ 2 months for CX3CR1-280M/M (or
homozygous 280M haplotype) versus 16 = 2 for CX3CR1-
249V/V and 19 = 3 for CX3CR1-280T/T (p = 0.0014, p =
0.0241, respectively). In contrast, no correlation was observed
between the allele genotypes and virologic success or virologic
and immunologic failure. Additionally, our findings on allele
frequencies (fia4or) = 0.258, fiagom) = 0.157) and linkage dis-
equilibrium between the CX3CR1-2491 and CX;CR1-280M
variants are in agreement with previous reports.3!-37 The role
of these polymorphisms is still under debate. Faure et al.?83!
repeatedly reported a deleterious effect of the homozygous
CX;CR1-280M state on disease progression to AIDS in cohorts
of untreated patients. Brumme et al.? studied the immunologic
and virologic response to HAART in a group of 461 treatment-
naive patients showing a higher rate of immunologic failure
(defined as CD4 reduction below baseline levels) in the ho-
mozygous CX3CR1-2491 patients. A faster progression to AIDS
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in association with the CX3CR1-2491 allele was also reported
by Singh et al3? in a cohort of HIV-1-infected children re-
ceiving non-HAART regimens. On the contrary, McDermott et
al.3® reported a slightly delayed progression to AIDS and all
cause death in untreated patients bearing the CX;CR1-280M
haplotype. This was considered to be consistent with reduced
activity of the mutant receptor in comparison with the wild-type
receptor, as demonstrated in HIV fusion assays. Although Kwa
et al.?® found no correlation between the CX3CR1-2491280M
haplotype and progression to AIDS or death, Vidal et al.3*
found an increased frequency of CX3CR1 2491 in long-term
nonprogressors, suggesting a protective effect by the -249I vari-
ant. Interestingly, in our group of patients, the correlation be-
tween 2491 and improved CD4 restoration exhibited a higher
significance (p = 0.0014) than 280M (p = 0.0241). Indeed,
rapid CD4 escalation was observed even in patients with 2491
and without 280M. On the contrary, the effect of 280M alone
could not be demonstrated because all 280M haplotypes con-
tain 2491. This suggests that the protective effect of the tightly
linked CX3CR1-2491280M haplotype is mainly attributed to the
24091 variant.

We genotyped our patients for the 1385G/A polymorphism
in the eotaxin promoter region and found a frequency of 19.6%
for the 1385A allele, which is in agreement with a previously
reported frequency.?” Although 1385A is one of three variants
characteristic of H7 (the other two being 2136T and 767G), we
considered it alone to represent the frequency of H7 accurately,
because among the eight haplotypes (H1-HS) described, 1385A
is found only on H7 with an almost identical allele and haplo-
type frequency (0.193 for 1385A and 0.192 for H7).? In the
statistical analysis that followed, no significant correlation was
established between the promEotaxin-1385G/A polymorphism
and any of the selected end-points, and therefore haplotype H7
was not shown to have any profound effect on the immuno-
logic and virologic markers of HAART success. In contrast,
Modi et al.?” reported the increased presence of H7 in highly
exposed uninfected individuals, implicating it in resistance to
infection. Similarly, we found In1.1C at a frequency of 12.7%,
in agreement with the frequency reported previously.'? Addi-
tionally, the In1.1T/C polymorphism did not exhibit any sig-
nificant correlation with HAART response with respect to the
four end-points employed. According to An et al.'? the In1.1C
variant is located in an expression-regulating element (intron 1)
of the RANTES gene and results in down-regulation of
RANTES transcription through differential binding of nuclear
proteins. This resulted in accelerated progress to AIDS in co-
horts of untreated patients. We did not find similar effects in
relation to HAART. However, our study is only the first report
on the impact of H7 haplotype and In1.1C/T on the treatment
of HIV-1 infection and our findings await confirmation from
larger cohorts.

The present study was performed exclusively in white pa-
tients and our observations may be restricted to equivalent pop-
ulations. It must be noted, also, that certain limitations apply to
our results. All treatments applied were in accordance with rec-
ommended guidelines for maximal viral suppression.3® We ex-
amined the possibility of bias due to different antiviral treat-
ment and compared patients treated with 2 NRTI + PI versus
patients with 2 NRTI + NNRTI using the same end-points ap-
plied above but found no significant difference between the two
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groups. Still, bias due to different regimen components and sub-
optimal patient compliance with therapy cannot be excluded.
Additionally, therapy-naive patients revealed improved out-
comes in comparison to therapy-experienced patients. Unfor-
tunately, separate Kaplan—-Meier analysis of the two patient
groups (therapy naive—experienced) for the chemokine poly-
morphisms resulted in small subgroups with small statistical
power due to the smallADDIN initial sample size. Studies with
larger patient samples are needed to confirm our findings.

In conclusion, we studied the effect of five chemokine poly-
morphisms previously reported to affect HIV-1 disease pro-
gression on the response to HAART initiation in a group of 143
patients with prolonged follow-up. Using Kaplan—-Meier anal-
ysis, we found that the CXCR6-3K allele correlated with a
shorter duration of viral suppression. The CX3CR1-280M and
CX3CR1-2491 variants were shown to confer improved immu-
nologic response, in terms of faster initial CD4 elevation. No
correlations were observed between HAART response and the
In1.1T/C or the eotaxin promoter 1385G/A (haplotype H7)
polymorphisms. Our results may provide useful information on
the role of polymorphisms in the chemokine network and their
implications in HIV pathogenesis, particularly during HAART
treatment.
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