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BBEJEHHUE

['eHeTHYecKas CTPYKTypa BUpycCa UTPpaeT BaXXHYIO POJIb B €ero 3MUAeMUOJIOTUU U
$bOpMHUpPOBAaHUU PE3UCTEHTHOCTU. B pas/MyHBIX peruoHax MuUpa LUPKYJUPYIOT
pa3HOO0Opa3HbIe reHeTU4ecKue BapUaHThI BHUY-1, BKJIIOYas CyOTHIIBI,
nupkKyaupywoie pekom6uHanTbl (CRF) u yHUKanbHble peKOMOGUHAHTHBIE GOPMBI
(URF). 3HaHue pacnpefesieHUsi reHeTHUYeCKMX BapuaHToB BUY-1 BaxHO 14
nporHo3vpoBaHus 3¢dexkTuBHOCTHU APT ¥ KOHTpOJIS 3NUAEMHOJOTUYECKON
CUTYaL Y.

B crpanax CpexnHeit A3unm u Poccuu mnpeobsagaroT cyétun A (A6) u
pekomb6uHaHTHble ¢opmbl CRFO02 AG u CRF63 02A6. Kpome TOro, BbISIBJSIIOTCSA
HOBbIE YHUKaJ/IbHble peKoM6uHaHTHbIe dopMbl (URF), cmoco6HbIE coueTaTh CBOMCTBA
HECKOJIbKMX BUPYCHBIX IITAMMOB M NNOTEHLIMAJbHO BJIUATH Ha KJIMHUYECKOe TeYeHHEe
3ab0JieBaHUS.

Lesb uccnenoBanuda. OneHUTb paclpoOCTPaHEHHOCTh F'eHETUYECKUX BapUaHTOB
BUY-1 cpeau nmanueHTOB Cc HeycnexoM APT U BbISIBUTb OCOGEHHOCTH CTPYKTYPHI
UPKYJMPYIOLIMX IITAMMOB HAa TEPPUTOPUM Pecnybimku Y36eKuCTaH, 4YTO MO3BOJIUAT
OLEHUTb PHUCKU pPa3BUTUSA JIEKAPCTBEHHOU PE3UCTEHTHOCTHU U ONTHUMU3UPOBATH
NOAXO0/AbI K TEPAIUH.

Marepuanbl ¥ MeTOJbl HCCAeLOBAaHUSA. KadyeCTBe MaTepuasa MCCIeLOBaHUA
MCIIOJIb30BaJlach liesbHasgt KpoBb 194 manuenToB ¢ BUY-undekuueit, nosyvyaroumx
aHTUPETPOBUPYCHYIO Tepanvil He MeHee 0O MecCdAleB M MMEWILUX IPU3HAKHU
Hes(PPEeKTUBHOCTU JieueHHUs, a MMEHHO YpOBeHb BUPYCHOM Harpysku 6GoJsiee 1000
Konmui/mMi. ['eHOTUIHpOBaHWE MPOBOJAUIOCH C MCIOJb30BAaHHEM HAabopa peareHTOB
AmpliSens® HIV-Resist-Seq (MockBa, Poccus). IlosyyeHHble MoC/Ie0BaTebHOCTH
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o6pabaTteiBaiu B nporpamme «Sequencher 4.1» (GeneCodesCorporation, Ann Arbor, MI).
[l UHTepnpeTauuu pe3yibTaTa UCIOAb30Baau oHMalH-nporpaMmy HIVdb Program,
pasMellleHHYl0 B CBOO6OAHOM JAocTyne Ha cailTe CT3HAPOPCKOro YHUBEPCUTETA
(https://hivdb.stanford.edu/). ®uioreHeTnyeckoe wucciaesoBaHHe NPOBOJUJIOCH IPH
noMoiu nporpambl IQTree v1.6.12. ¢ 6yTcTpenom 1000 mOBTOPOB Ha OCHOBE MOJeJH
3ameleHuss GTR+I+G UHCTpyMeHT JJis NpoBeieHHsT GUJIOTEHETUYECKOTO aHa/IM3a U
M3y4eHHUS 3BOJIIOLUNA MOJIEKY.L.

PesyabTaThl uccaenoBaHusa. [eHoTtunupoBanue BUY-undpexkuuu y 194
NalMeHTOB, MO3BOJMBO BbIIBUTh LUPKYJSALUI0 YeTbIpEX FeHeTUYeCKUX BapUaHTOB
BUpyca. Beaymiee MecTo 3aHMMajJ peKOMOWHaHTHbIM BapuaHT CRF02 AGCA,
KOTOpbIA Obla BbIsIBJAeH y 101 manueHTa, 4YTOo cocTaBu/Io 52,1% oOT o061iero 4uciaa
o6cieloBaHHbIX. BTOpbIM MO pacnpoCcTpaHEHHOCTU OKasajcsa cyotun Ao,
Oo6HapyXeHHbIH y 75 manueHTOB (38,7%). 3HAUUTENbHO pexe PerucTPUpPOBAIUCH
JIpyrue reHeTHYeCKUue BapHaHThl: cHOUpckui mTamMM CRFE63 02A6 O6bla BbIsIBJIEH
sk B 1 caydae (0,5%), Torjja Kak yHUKaJIbHble pekoMOouHaHTHbIe popMbl URF 02A6
obHapyxeHbl y 17 manueHToB (8,8%). AHanu3 nyTed nepenaun BUY-undexkuuu B
3aBUCMMOCTH OT TeHeTHYeCKOro BapuaHTa BHpyca I0KasaJ, 4YTO BeAyLAM
MeXaHM3MOM HHPULIUPOBAaHUSA ABJAJICA MOJOBOM myTb. Haubosiee yacTto
perucTprUpoBaJicsl reTepoCceKCcyalbHbId MyThb NepeAayd, KOTOPbIM MpeobJsajan mpu
BCEX BbISIBJIEHHbIX TI'eHeTHYeCKUX BapuaHTax BUY-1. mpu cybtune A6 — y 47
nanueHToB (24,2%), npu CRF02_AG — y 41 nauuenTa (21,1%), a Takxe npu URF_02A6
— y 12 maniuenToB (6,2%).

BriBozbl. B pesysbTaTe reHoTunvpoBanusa BUY-1y 194 manueHTOB ycTaHOBJIEHA
UUPKYJALMASA 4YeTbIpEX TeHeTUYeCKUX BapUAaHTOB BHpYyCa, CpeAyd KOTOPBIX
JOMUHUPYET peKoM6UHaHTHBIN BapuaHT CRF02_AGCA (52,1%), 32 KOTOpPBIM CJIe[yeT
cyorun A6 (38,7%). /[lpyrue reHeTudeckue BapuaHThl, Bkao4asg CRF63 02A6 wu
yHUKaJIbHble pekoMOuHaHTHbIe popMbl URF 02A6, BcTpeyasiMch 3HAUUTENBHO pexe.
AHanuz nyteil nepejsaun BUY-unbekyuu mnokasan npeobsaZjaHhe MOJIOBOTO,
NpEeUMYIIECTBEHHO TeTepOCEeKCyaJbHOro, MyTH WHQPUIMPOBAHHUS HE3aBUCUMO OT
reHeTU4YeCKOro BapuaHTa Bupyca. [lojsiydyeHHble J[JaHHble CBHU/ETEJNbCTBYIOT 00
OTCYTCTBUM BbIPA>KEHHOM 3aBHCHMOCTH MEXJy reHeTH4eCKou CTpykTypou BUY-1 u
NyTEM Mepefauud HUHPEKIUM B HccaefyeMod mnonyasuuu. JoMUHUpOBaHHE [BYyX
reHeTnyeckux BapuaHToB (CRF02 AGCA u A6), cocraBisoomux 6osee 90% Bcex
C/y4aeB, YKa3blBaeT HAa OTHOCHUTEJIbHO CTAOWJIbHYI CTPYKTYPY LHUPKYJHUPYIOLIAX
mwrtaMmmMoB BUY-1 B pervoHe, 6e3 NpH3HAKOB aAKTHBHOIO BBITECHEHHWS HOBBIMH
BapHaHTaMH.

MOLECULAR EPIDEMIOLOGICAL CHARACTERISTICS OF HIV-1 IN
PATIENTS WITH ANTIRETROVIRAL THERAPY FAILURE IN THE REPUBLIC OF
UZBEKISTAN
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INTRODUCTION

The genetic structure of the virus plays an important role in its epidemiology and in
the development of drug resistance. Various genetic variants of HIV-1 circulate worldwide,
including subtypes, circulating recombinant forms (CRFs), and unique recombinant forms
(URFs). Knowledge of the distribution of HIV-1 genetic variants is essential for predicting
the effectiveness of antiretroviral therapy (ART) and for controlling the epidemiological
situation.

In Central Asia and Russia, subtype A (A6) and recombinant forms CRF02_AG and
CRF63_02A6 predominate. In addition, new unique recombinant forms (URFs) are being
identified, which may combine properties of multiple viral strains and potentially influence
the clinical course of the disease.

Objective. To assess the prevalence of HIV-1 genetic variants among patients with
ART failure and to identify the structural features of circulating strains in the Republic of
Uzbekistan, in order to evaluate the risk of drug resistance development and optimize
therapeutic approaches.

Materials and Methods. The study material consisted of whole blood samples from
194 HIV-infected patients receiving antiretroviral therapy for at least 6 months and
exhibiting signs of treatment failure, defined as a viral load exceeding 1,000 copies/mL.
Genotyping was performed using the AmpliSens® HIV-Resist-Seq reagent kit (Moscow,
Russia). Sequence data were processed using Sequencher 4.1 software (Gene Codes
Corporation, Ann Arbor, MI). Drug resistance interpretation was carried out using the
HIVdb  Program, freely available on the Stanford University —website
(https://hivdb.stanford.edu/). Phylogenetic analysis was conducted using IQ-TREE v1.6.12
with 1,000 bootstrap replicates based on the GTR+I+G substitution model.

Results. HIV-1 genotyping of 194 patients revealed the circulation of four genetic
variants of the virus. The predominant variant was the recombinant form CRF02_AG_CA,
detected in 101 patients (52.1%). The second most prevalent variant was subtype A6,
identified in 75 patients (38.7%). Other genetic variants were observed much less
frequently: The Siberian strain CRF63_02A6 was detected in only one case (0.5%), while
unique recombinant forms URF_02A6 were identified in 17 patients (8.8%). Analysis of
HIV transmission routes according to genetic variant showed that sexual transmission was
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the dominant mechanism of infection. The heterosexual route was the most frequently
reported across all identified HIV-1 variants: in 47 patients (24.2%) with subtype A6, 41
patients (21.19%) with CRF02_AG, and 12 patients (6.2%) with URF_02A6.

Conclusions.

Genotyping of HIV-1 in 194 patients demonstrated the circulation of four genetic
variants, with dominance of the recombinant form CRF02_AG_CA (52.1%), followed by
subtype A6 (38.7%).

Other variants, including CRF63_02A6 and unique recombinant forms URF_02A6,
were detected significantly less frequently. Analysis of transmission routes revealed a
predominance of sexual, mainly heterosexual, transmission regardless of the HIV-1 genetic
variant.

The obtained data indicate the absence of a pronounced association between the
genetic structure of HIV-1 and the route of transmission in the studied population.

The dominance of two genetic variants (CRF02_AG_CA and A6), accounting for more
than 90% of cases, suggests a relatively stable structure of circulating HIV-1 strains in the
region, with no evidence of active displacement by new variants.
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