Jlekuymm n 0630pbl
Lectures and Reviews

https://doi.org/10.34883/P1.2022.8.1.010 ®90
YK 616.5-006.52-08

lOcynosga LLLA.", Baucos U.A.2D<

'TawWwkKeHTCKasA MeAULMHCKan akagemusd, TalkeHT, Y36eKkuctaH

2HayuHasa nabopaTtopua $oToanHaMUYECKON 1 naszepHoi fgepmatonornm «M-wmndoy,
TawwkeHT, Y36ekncTaH

Posib MIMMYHOIreHeTUUYECKNX BapuaLuii

NPV NaNUANOMaBUPYCHON MHOEKLNN Y XKeHLWKH (0630p)
KoH$NUKT MHTepecoB: He 3asBreH.

MNopana: 07.03.2022

MpuHAaTa: 14.03.2022
KoHtakTbl: dermatol47@mail.ru

Pesiome

B cTaTbe NprBOAATCA faHHbIE O POSIM TEHETUYECKOTO NONMMMOPOU3MA XO3ANHA B Pa3BU-
TUW 3/I0KAYeCTBEHHbIX GOPM OCTPOKOHEUYHbIX KOHAUIOM. Brpycbl nanunnomsl YenoBeka
(BMY) agnsaioTCcA NaTOreHHbIMU BUPYCaMK, KOTOPbIE MPUBOAAT K Pa3fMyHbIM J06poKaye-
CTBEHHbIM COCTOAHVAM (FreHWTaNbHbIE, OpasibHble, NaJOHHO-NOAOLIBEHHbIE 6opoaaBKm),
a TaKkXKe K 3/10KayecTBeHHbIM 3aboneBaHUsIM (Hanbonee pacnpoCTPaHeHHbIMY ABNAOTCA
pakK WerKy MaTKu, MOSIOBOrO YsieHa, BY/bBbl, Bnaranuvua). Tunsl BMY 6 1 11 oTBETCTBEHHbI
3a BCe C/lyyam OCTPOKOHEYHbIX KOHAWIOM, B TO BpeMms Kak Tunbl 16, 18, 52 1 31 coctasna-
0T NPUYMHBI paKa WenKy MaTKn. HekoTopble aBTOPbI YKa3blBalOT Ha CBA3b OCTPOKOHEY-
HbIX KOHZAMIOM C Pa3BUTMEM PaKa LIENKN MaTKMU.

Bblno NOKa3aHo, UTO reHeTMyeckasas U3MEHUYMBOCTb Pa3INYHBIX NMMYHHbIX MeANaTOpOB
ABNAETCA BaXKHOW AETEPMMHAHTON BOCMPUUMYMBOCTM K LUMPOKOMY CMEKTPY ayTOUM-
MYHHBIX HapyLIeHUn 1 HOBOOOPA30BaHMI, a TakkKe NPOrpeccnpoBaHna 1 ncxoda 3abo-
neBaHuA. ITO 0COBEHHO KacaeTca anuTenuanbHol TpaHchopmaumu, ceasaHHom ¢ BMY.
MoHVMaHVe MMMYHOFeHeTUYEeCKUX BapraLii HEOOXOAUMO He TOMbKO ANiA OCO3HaHUA
nopasnTenbHON reTeporeHHoCT! aHTU-BMY 1 NnpoTnBOONYX0NEeBOro MMMYHHOIO OTBETA,
HO TakXe ana obecrneueHns 1 obneryeHns paLMoHaNbHOroO Au3aiHa Tepanuu, Hafnpas-
NEHHON Ha X03AMHA, U APYrX HOBbIX METOLOB NeyeHus. B 3Tom 0630pe npefcTaBneHsbl
pacnpocTpaHeHHble NOAUMOPGU3MbI B TeHaX, KOAMPYIOLWKX LUTOKUHbI, XeMOKWHbI, pe-
LenTopsbl, U CBA3b C PYCKOM MpOorpeccupoBaHus 3abonesaHus. MNpoeegeH 063op nuTe-
patypbl B 6bubnuorpaduryeckoi 6ase NCBI PubMed o reHax, oTBevaoLyx 3a UMMYHHBbIN
OTBET Npyv AaHHOWN MHbeKumu. MpoBeaeHHbI 0630p YKa3blBaeT Ha OTCYTCTBUE AaHHbIX
O reHeTnYecKoW npeapacnonoXeHHocTn K BMY-uHdpekuun xeHwmH LleHTpanbHom A3unu,
raoe CMepTHOCTb OT OHKOJIOrMUYECKMX TUMOB STOW MaToNIOrnn TakXe Bennka. Kpome Toro,
He M3yyeH reHeTuyecknin nonumopdusm 6-ro u 11-ro Tmnos BIMY, yto HemManoBaxxHo A
paLVoHanbHOM Tepanun 1 NPOoQUNaKTNK/ OHKONOTMYECKUX OCNTOXKHEHUI 3aboneBaHMN
reHUTaNINN Y XEHLLH.

KnioueBble cnoBa: nanuiiomMmaBrpycHas MHOEKUNA, reHeTUYeCKin nonnmopodusm, uu-
TOKVHbI, TON-Nogo6HbIe peLenTopbl
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Abstract

Human papillomaviruses (HPV) are pathogenic viruses that cause various benign
conditions (genital, oral, palmar and plantar warts), as well as malignant diseases (the most
common are cancer of the cervix, penis, vulva, vagina). HPV types 6 and 11 are responsible
for all cases of genital warts, while types 16, 18, 52 and 31 are the causes of cervical cancer.
Some authors point to the connection of genital warts with the development of cervical
cancer.

Genetic variability of various immune mediators has been shown to be an important
determinant of susceptibility to a wide range of autoimmune disorders and neoplasms, as
well as disease progression and outcome.This is especially true for epithelial transformation
associated with HPV. Understanding immunogenetic variation is essential not only to
understand the striking heterogeneity of anti-HPV and antitumor immune responses, but
also to enable and facilitate rational design of host-directed therapies and other novel
therapies. This review aims to provide an overview of common polymorphisms in genes
encoding cytokines, chemokines, receptors, and association with risk of progression.
Areview of the literature in the NCBI PubMed bibliographic databases of genes responsible
for the immune response in this infection was carried out. The review shows the lack of
data on the genetic predisposition of women in Central Asia to HPV infection, where
mortality from oncological types of this pathology is also high. In addition, the genetic
polymorphism of HPV types 6 and 11 has not been studied, which is not unimportant for
rational therapy and prevention of oncological complications of the genitals of women.
Keywords: human papillomavirus infection, genetic polymorphism, cytokines, toll-like
receptors

B BBEJAEHWE

WNHdeKuua, BbI3BaHHaAA BUPYCOM Manminombl Yenoseka (BINY), oueHb pacnpocTpaHe-
Ha cpeau HaceneHus. Bo Bcem mype pacnpoctpaHeHHocTb BMY-nHbekunn cpeam »eH-
WKH Konebnetca oT 2% fo 44% [1]. Ha cerogHAWHMI AeHb BegyLlee Mecto cpean nHbek-
LR, NepeatoLmxca nosoBbIM NyTeMm, 3aHMMAOT OCTPOKOHEYHbIe KOHAWNOMbI, ANUTENb-
HasA NepcrCTeHUMA KOTOPbIX NPUBOANT K 3/10Ka4eCTBEHHbIM HOBOOOPa30BaHWAM BYJbBbI
n Bnaranuwa [2]. Takxxe naeHtndunumposaHo okono 300 Tunos BMY, npm 3Tom noctoaHHO
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OTKPbIBAOTCA HOBbIE TUMbI. TMMbl MOTYT Pa3nMyaTbCA NO TPOMNM3MY TKaHel 1 MOryT npe-
MMYLLECTBEHHO MOpaxaTb KOXY WAN cn3uctble obonouku. Hekotopble Tunbl BMNY npu-
BOAAT K Pa3nnyHbiM O6POKaUeCTBEHHbIM COCTOAHUAM (reHMTanbHble, OpasibHble, NafioH-
HO-MoaoLWwBeHHble 60pPoAaBKM), a TakxKe K 3/10KauecTBeHHbIM 3aboneBaHnAM (Hanbonee
pacnpocTpaHeHHbIMW ABNAIOTCA PaK LWeNKM MaTKuW, NOJIOBOTO YneHa, By/ibBbl, BNaranumiya
n ap.) [3, 4]. Tunbl BMTY 6 1 11 oTBETCTBEHHbI 32 BCE C/lyYan OCTPOKOHEYHbIX KOHANIOM, B
TO BpemA Kak Tunbl 16, 18, 52 1 31 cOCTaBAAIOT NPMUYUHbI paKa LWenKkn maTku. HekoTopble
aBTOPbI YKa3blBalOT Ha CBA3b OCTPOKOHEUYHbIX KOHAWIOM C pa3BMTUEM paKa LUENKN MaTKX,
a Take Ha 06paTHyIo CBA3b, MPU KOTOPOK Ha poHe MMMyHOAedULNTHOrO COCTOAHUA MO-
Cnle HeCKONIbKUX NpoLeayp XummoTtepanum nNpu KapumHoMe MaTKu oTMeyaeTca nossne-
HMe TMraHTCKNX KOHAWTOM C aTUNn3auunen Knetok [24, 431.

XoTAa nHbeKLMA 1 KoNoHM3auma 3NUTENNA CIN3KNCTbIX 0601I0UeK reHUTanunin BUpYycamu
nanuioMbl YesioBeKa ABAAIOTCA NPefnocbinkaMm 4a Pa3BUTUA aHOTeHMTaNbHbIX 60po-
[aBOK, MECTHbI UMMYHHbII OTBET CUMTAETCA BaXXHOW AeTepMUHAHTON MporpeccupoBa-
HMA 1 ncxopa 3abonesaHus [5, 6]. bonee Bbicokasa pacnpoCTPaHEHHOCTb CIyYaeB TAXe-
NOro TeYeHma aHOreHNTaNbHbIX 60POJaBOK Y MaLMEHTOK C 0C/labneHHbIM UMMYHUTETOM
noaTBep»KAaeT rmnoTesy o0 TOM, YTO MECTHbIV UIMMYHHbIV OTBET ABNAETCA BaXXHOW AeTep-
MUWHaHTOM npu TpaHchopmauum snuTenmnanbHbIX Knetok. MNpexogaAuwects 6onblUMHCTBA
BMY-nHdekumin n Habnogaemas perpeccus HEKOTOPbIX MOPaXKEHWU AO HOPMANbHOIrO
anuTenua npegnonaratrT BaprabenbHOCTb MECTHbIX MMMYHHbIX OTBETOB, KOTOPasA MOXeT
ObITb BbI3BaHa Pa3NUUAMN B FeHOMMKeE X03aunHa [7].

bblno nokasaHo, UTO reHeTUYeCKasa M3MEHUYMBOCTb PA3NIMUHBIX UMMYHHbIX MeAMaTo-
pOB ABNAETCA BaXKHOW AeTEPMMHAHTON BOCNPUUMUYMBOCTU K LUMPOKOMY CNEKTPY ayTo-
WMMYHHbIX HapyLleHWI 1 HOBOOOPA30BaHWI, a TakKe NPOorpeccrnpoBaHna U UCXOAA 3a-
6oneBaHuA [8-10]. 3To 0cobeHHO KacaeTca anuTenManbHom TpaHchopMaumm, CBA3AHHOM
¢ BMY [11]. NoHMMaHMe MMyHOreHeTMYeCKNX Bapuauuin HeobxoarMo He TOMbKO Ans
OCO3HaHMA NOopa3nTesIbHON reTeporeHHOCTH aHTK-BIMY 1 npoTnBOONYX0NEBOro NMMMYH-
HOro OTBeTa, HO TakXe AnAa obecrneyveHnsa U obneryeHnsa palMOHaNbHOro Am3alriHa Te-
panuu, HanpaBfIEeHHOW Ha XO3AWHa, N APYrMX HOBbIX MeTOAOB neyeHuA. B ctaTbe npeg-
CTaBfieH 0630p pacnpoCcTpaHeHHbIX MONMMOPGU3IMOB B reHax, KogMpPYyoLWnX LMTOKMHDI,
XEMOKMHBbI, 1 CBA3b C PUCKOM NPOrpeccrpoBaHnsa 3aboneBaHus.

B METObI

Bbln npoBefeH cucteMaTUYeCKUn NOUCK B Grubnunorpaduryeckon 6ase gaHHbix NCBI
PubMed. Bbinu BKNtoUYEHbI BCE OpPUrMHabHble HayuYHble UCCNeAoBaHUA U MeTaaHanmsbl,
onybnukosaHHble Jo 1 aBrycta 2021 r. n coobuiatoLyme o reHax, KogupyoLimx niobble me-
AMaTopbl UMMYHHOrO oTBeTa npw BMY.

B L/TOKWHDbI

LMTOKMHBI NrpatoT pelwawyto posib B ¢OpMI/IpOBaHVIVI n nogaepxaHnm MMMyHHOTo
OTBE€Ta NPOTNB MHOXKeCTBa NaTOreHoB, BKNO4YaA BUPYCHbIE I/IH(I)EKLI,VIVI [11]. XoTa gnAa stnx
CUTHaNbHbIX MONeKyn cywecTtByeT MHOXKeCTBO Pa3J/INYHbIX CUCTEM KJ'IaCCVId)I/IKaLI,VII/I, ocC-
HOBHbIM ABNAETCA pa3feneHne Ha npoBoCcnannTesibHble N NPOTUBOBOCMaNINTENIbHbIE LN~
TOKWHDI. OT,D,EJ'IbH)/I-O rpynny o6pa3y|0T XEMOKWHbI, XeEMOATTPaKTaHTHbI€ LUNTOKWHbI, cneyn-
d)l/l‘-IECKVI ydacTByouime B XeMOTakcnce, nocpeactBOM KOTOPOro pasnnmyHbleé MIMMYHHbIe
KNETKN PEKPYTUPYIOTCA U NONYyYaloT CUrHan MUTPUpPOBaTb B onpefeneHHble mecta anA
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CO37aHNA MeCTHOro BocCMnanuTenbHoro oteeTa. K uncny Hanbonee pacnpocTpaHeHHbIX
LUUTOKNMHOB OTHOCATCA WHTEPNENKWUHbI, BAuAowmMe Ha pa3sutme u audpdepeHUnpoBky
NMMOLIMTOB M FeMOMNOo3TUYECKUX KneTok [12, 13].

LnToKnHbI NpoayumnpyoTca MHOTMMU Pas3fIMuHbIMU KNeTKamu, Y4acTBYIOWNMA B NM-
MYHHOM OTBeTE; CyLeCTBEHHbIE laHHble CBUAETENbCTBYIOT O TOM, UTO HEKOTOpPbIE OMYXO-
neBble KNeTKU Kak in Vitro, Tak 1 in vivo Tak»Ke reHeprpyIoT pas3fnyHble LMTOKUHbI [14, 15].

MpoBocnanuTenbHble LINTOKUHbI. XOTA HECKONbKO NOAMMOPQK3MOB B FreHax, Ko-
OVPYIOLMX Pa3fnyHble MHTEPNEeNKMHbI, GbifI0 ONMCAaHO B OTHOLLEHMUU KapLUMHOMbI Lie-
KM MaTKM 1 ee npefwectBeHHMKOB [16-18], yalle BCero ofHOHyKneoTuaHble nenTugbl
(SNP) B npomoTopHoii ob6nactu reHa IL1B (c.-511C>T), kogmpytowme uHTepnenkuH-1-6eta
(MegmaTop BOCManUTeNbHOro OTBETA, KNleTouHow nponudepaunu, gnddepeHLpoBKM 1
anonTo3a), Kak Nnokasanu aBTopbl, CBA3aHbl C PUCKOM pakKa LUENKN MaTKN cpefun Kopen-
CKOro, CEBEPHOr0 NHAMINCKOrO, KNTAaNCKOro XaHbCKOTO 1 ernneTckoro HaceneHua [12-15].
Heckonbko nonumopdur3moB reHa, kogupytouiero daktop Hekposa onyxonu (TNF), 6binu
onucaHbl B cBA3u ¢ UHeKumen BMY n Heonnasmen wernkn matku. TNF saBnaeTca kntoyve-
BbIM MPOAMNONTOTMYECKNM LIMTOKUHOM, YUYacTByOWMM B nponndepaumm n guddepeHuu-
poBke kneTok [19]. bbino obHapy»eHo, UTo BapraLma B OGHOM yyacTKe B NPOMOTOPHOM
o6nactu (c.-308G>A) cBA3aHa C pa3BUTUEM NOpPAXeHUIN Heonnasuen wenkn matkn (CIN)
N C BOCNPUUMUMUBOCTbIO K MHbekunm HPV16 1 nocnepyiollein KapumHoOMe LLeRKK MaT-
KM B pa3fiNyHbIX NonynAaumaAx. boino BbicKazaHO NpefnonoXeHne o TOM, YTO MUHOPHbIN
annenb cesA3aH C NoBbllweHHoN npoaykumen TNF, uTo MmoxeT ObITb CBA3aHO C UHAYKLMEN
aHrvoreHesa, a 310 ABNAETCA NPeANOCbITKON ANA POCTa Y NPOrpeccupoBaHNA PakoBbIX
KneTok [17]. OgHaKo reHOTMMbl, CBA3aHHblE C SNUTENNaNbHON TpaHChopMaLmeit, CBA3aH-
How ¢ BIMY, pa3nnyanuce cpean nccnenoBaHHbIX NONyNAUKiA: B GpUTaHCKoO KoropTe Bce
kaTeropuu CIN 6b11 CBA3aHbI C FOMO3WUIOTHOCTbIO MO MaXKOPHOMY ansiento, Torga Kak y
WHO0apUACKUX U NOPTYranbCKUX KEHLWMH MUHOPHbIV annenb Obin cBA3aH C rOMO3MroT-
HOCTbIO MO MaXOPHOMY asnsienio, OTMeYanocb TpexKpaTHoe yBenmyeHme npegpacnono-
MEHHOCTM K paKy LeNKN MaTK/ 1 ABYKpaTHOEe yBe/IMYeHMe prCKa pa3BUTNA paka LenKu
MaTKM Y MOPTYranbCKux eHwuH [17, 18, 40]. [aHHble 0 Apyrux nonMmopdrnsmax reHos
TNF, BKNtouaa MUKpocaTennnuTHble NoNMMopdU3Mbl, JOCTYMHbI, HO MPOTMBOPEUMBbI, Be-
POATHO, 13-3a HebONbLIOro pa3mepa Bbibopku [20-22].

NHTepdepoH-ramma (IFN) nrpaet BaxHyl ponb B NMPOTUBOBMPYCHOM UMMYHUTETE
[23]. BbIno NOKa3aHo, UTO reHeTNYeCKaa N3MEHUMBOCTb JIOKyca C.874T>A, pacnonoxex-
HOro B MecCTe Hayana TpaHCNALMM NepBoro UHTpoHa reHa IFNG, cBA3aHa c U3MeHeHHbIMN
ypoBHAMY npogykumn IFN B OTBET Ha MMYHOreHHble CTUMYSIbl, PY 3TOM Y HOCUTENen
MUWHOPHbIX annenen cHuxaetca npopykuua VOH [24]. B HeckonbKirx KoropTtax CeBepHol
WNHOMW reHoTUNbI C MUHOPHBIM annenem 6bin CBA3aHbl C NOBbILLEHHbIM PUCKOM 1 6onee
BbICOKOW cTagmeli 3abonesaHma [25, 26]. [oMO3MrOTHOCTb NO MMHOPHOMY annento Takxe
6bla cBA3aHa C NOBbILEHHbIM PUCKOM paKa LIeNKN MaTK1 B KATancKon nonynauum [27].
OpHako uccnepgoBaHua cpeaun nonynauun bpasvnun n LLseuun He oOHapPYXNAN KaKmx-
NM60 3HaUMMbIX acCoLMaALMIA 3TOrO NonMMopdr3mMa C KapLUHOMOW WelKkn MaTkn [28-30].
[lBa HepaBHNX MeTaaHanM3a NPOAEMOHCTPMPOBANN YETKYI0 CBA3b MUHOPHOrO annens B
3TOM IOKYyCe C NOBbILEHHbIM PUCKOM KapLUMHOMbI WWENKM MaTKK; 3Ta accoumauma camas
cunbHaA cpefm asmatckux nonynaumm [31-33].

WHTepnenkun-10 (IL-10) obnagaet Kak MMMYHOAENPECCUBHBIM, Tak U aHTUAHTNOTEeH-
HbIM JeNCTBMEM W, CNefoBaTeNbHO, MOXKET OKa3blBaTb Kak CTUMYNMpYlOLWee OnyXxosb,
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Tak U NpoTuBoonyxonesoe fencrene [34-36]. Accoumaumnm Kak C NOBbILLEHHbIM, TaK 1 CO
CHUXeHHbIM ypoBHeM IL-10 npu pake LWenKkn MaTKu Obinn NoKasaHbl B pa3fnyHbIX ncce-
poBaHusAXx [21]. bbino nokasaHo, uto nonumopdusm IL-10 c.-1082A>G BnuAET Ha YPOBHMU
npogykuuu IL-10, npy 3TOM rOMO3MIrOTHOCTb MO OCHOBHOMY afnenio CBA3aHa C HU3KNMN
ypoBHAMU IL-10, reTepo3nroTHOCTb — C MPOMEXKYTOUHbIMU YPOBHAMMU, FOMO3MTOTHOCTb NO
MWUHOPHbIM annensam — € BbICOKUMU YPOBHAMM [22]. HecKonbKo nccnegoBaHuim nsyyanm
370T SNP npun KapuuHome LenKkn MaTKm1 C pas3IMiHbIMU U YacTO NPOTUBOPEUNBLIMA pe-
3ynbratamm [33-36]. HeaBHMI? MeTaaHann3 ¢ obbefMHEHHbIMU JaHHbIMU 1498 cnyyaes
1 1608 KOHTPOMNbHbIX Cly4yaeB He MoKasasn 3Haunmoun ceasn 31oro SNP ¢ puckom paka
Wwenkm matku [25]. OgHako B TOM e MeTaaHanu3e 6bina obHapyxeHa 3HauMmasn accouu-
auma ana apyroro SNP npomotopa IL-10 (c.-592C>A) ¢ noAaBieHNneM MUHOPHOrIO annens,
CBA3AHHOTO C MOBbIWEHHbIM PUCKOM pakKa LUeNKM MaTKK, 0COOeHHO cpeaun a3vaTCKmx
naumeHTok [25]. OTa accoumauma Takke Obina obHapyXeHa B MEKCUKaHCKUX, ronnaHa-
CKUX N UHOUNCKNX UCCIIeA0BAHNAX, a TaKXKe B Oornee no3gHemM MeTaaHanuse [16, 26-28].
Kaxywwmeca npotusopeunsbimu 3ddekTbl IL-10 Ha KaHLieporeHe3s MOryT UMeTb pa3Hble
nocnepctsua ana BMY-nHbekunn n paka LWenky mMaTku, yUnTbiBas, YTO aHrMoreHes, Be-
poAaTHO, 6onee BaxeH Npu 6onee NO3gHEM Pa3BUTUN 3/I0KAUYECTBEHHbIX OMyXOnen, Yem
npu BUPYCHON nHbeKLMn 1 nepcmcteHumm [37]. [o3TomMy BO3MOXKHO, UTO FreTepOreHHbINn
3¢ ekt nonmopodmamos IL-10 npu BMY moxeT 6bITb CBA3AH CO CTagmeln nopaKeHus.

XemoKuHbI. Ha cerogHAWHUA geHb coobliaeTca o nonumopdusme ToNbKo OfHOrO
XeMOKMHOBOTO reHa — CXCL12 - B cBA3M C KapUMHOMOW LWenKn maTku. XemoknH CXCL12,
TaKXKe M3BECTHbIN Kak haKTop 1, NonyyeHHbI U3 CTpOManbHbIX Knetok (SDF-1), Hanpas-
nAeT MUrpauunio NenKoLmnToB 1 NOCPeACTBOM B3aMMOAENCTBUA CO CBOMM PeLenTopoM
CXCR4 [38] Tak»Ke yuyacTByeT B perynaumm metactaTmyeckoro noBefeHunsa HeKOTopbIX Sn-
HUI onyxoneBblx KNeTok [38-41]. B ogHOM ceBepoameprKaHCKOM NCCNefoBaHNN N3yya-
nacb ponb HeckonbKux SNP CXCL12 B pa3BuTimM paka Wenkm maTku 1 6bi1 ngeHTUGUUnpo-
BaH OAVH UHTPOHHbIN SNP (rs266085), B KOTOPOM MUHOPHbIN annenb Obin CBA3aH CO CHU-
MEeHHbIM PUCKOM paKa WwenKkm maTtkn. C NoMoLLblo aHan13a B3aumMogencTBuA ranioTnrnos
B 3TOM rpynne 6bina BbiABneHa KombuHauma Tpex SNP (rs266085, rs266093 1 rs17885289),
accoLMMpPOBaHHaA C PUCKOM pakKa LenKkn MaTku [29]. PacnonoxeHue 3tux SNP B obna-
ctax 5 UTR (rs17885289), BToporo nHTpoHa (rs266085) n 3 UTR (rs266093) reHa CXCL12
CornacyeTcs C HECKONIbKUMIU BO3MOMHbBIMU STUONIOTMUYECKUMU MEXaHW3MaMy UAEHTUOU-
LMPOBaHHOW accoumaLmmn C PakoM LLUENKN MAaTKW, BKIIOYAA anbTepHATUBHBIN CNAancuHr
n perynaumio nHaykumm CXCL12 [41-43]. B otnnume OT 3TOro UccnefoBaHua, otaesnibHoe
nccnefoBaHme cpeam XaHbCKMX KUTAaAHOK MPOAEMOHCTPUPOBANO 3HAUMTENIbHYIO CBA3b
MUHOPHOrO annens rs266085 ¢ 6onee BbICOKMM PUCKOM paka werku matku [30]. bonee
cunbHaa nHayKuma CXCL12 MoXeT nMeTb Takme e NoCNefCcTBMA, Kak U Yy NauMeHToB C
mMyTaumamu B reHe CXCR4, KoTopble NPUBOAAT K MOBbILEHHOW KNETOYHOW peakumn Ha
CXCL12, BbI3bIBan pegKuin CUHAPOM, XapaKTepusyoLWwninca MMMyHHbIM gebuumntom n o6-
LWMPHbBIMK NOpaxeHnAMM, Bbi3BaHHbIMK BIMY [40].

Tonn-nopo6Hble peuentopbl. Tonn-nogobHole peuentopsbl (TLR) npeactasnaoT co-
6o TpaHcMembOpaHHble 6enKkuy, KoTopble Pacno3HalT acCoLMMPOBaHHbIE C MaToreHaMu
MonekynapHble nattepHbl (PAMP) [10]. TLR o6blYHO HaxoaATCA B Nna3smaTUyeckon mem-
6paHe, HO TaKXe MOryT MPUCYTCTBOBaTb BO BHYTPUKIETOUHbIX MeMOpaHHbIX KoMnap-
TMeHTaXx, TaKnX Kak 3HLOCOMbl UK NM30combl [19].
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Tonn-nopo6HbIn peuentop 2 (TLR2) npeactaBnaeT cobol peLenTop pacno3HaBaHUA
06pa30B, KOTOPbLIV onpefensaeT NPUCYTCTBME HaKTepmanbHbIX IMNONPOTENHOB 1 APYTrX
KOMMoHeHTOB 6akTepuin u rpubos [11]. OgHako noasnsAeTca Bce 6onblue CBMAETENbCTB,
YKa3blBaloLWMX Ha ero npegnonaraemylo ponb B OOHapyXeHUW BUPYCHbIX MaTOreHoB
[12, 13]. CooTtBeTCcTBEHHO, TLR2 .4+-613T>C SNP nokasan csa3b ¢ BMY B nonynauum Kocta-
Pvikn [36].

TLR4 vrpaet BaxkHyt0 posib B pacrno3HaBaHUM MOMEKYN Mnononncaxapuaa, npucyT-
CTBYIOLMX B rpamoTpuLaTenbHbiXx BakTepumsax; ogHaKo, Kak 1 B cnydae TLR2, Takxe 3a-
[eCTBOBaHO pacrno3HaBaHue BUPYCoB. [eTepo3nrotHocTb No TLR4 c.+936C>T; nonnmop-
dun3m 6bin cBA3aH € pakom ek MaTku |l ctagum y HaceneHus CesepHoit MHagun [14].

Tonn-nopo6HbIn peyentop 9 (TLRI) pacnosHaeT HeMeTUIMPOBaHHbIE NOCNE[0BATENb-
Hoctn JHK CpG, coBmecTHO BCTpeuatowwnecs B 6aktepuanbHbix reHomax BIMY. BupycHble
oHKonpoTenHbl E6 1 E7 6noknpytot akcnpeccuio 3Toro peLentopa, TeMm cambiM Cnoco6-
CTBYAl YKOHEHWIO OT MMMyHUTeTa npoTue BIMY. U3 atoro cnegyer, uto TLRY BaunAioT Ha
nepcUcTeHLUMIO BUPYCa B OpraHn3mMe Xo3suHa.

B ObCYXIOEHWE

CywecTtByeT 6Gonblioe pa3HOOOpasve UMMYyHOreHeTUuyeckumx accouuaumn c BMY-
nHdeKumen, nepcncTeHUNsa, JOOpoKauyecTBEHHaA M 3f10KayecTBeHHasA TpaHchopmauums.
MpoTtuBopeunBble AaHHbIe, HELOCTOBEPHbIE NCCefOBaHNA C MasbiM KONNYECTBOM Bbl-
6OPKU FOBOPAT O CNOMKHOCTVA M MHOTOrPaHHOCTU JaHHOWN MHbeKUumn. MHOXeCTBEHHble
B3aUMOJENCTBUA FrEHOB U OKpY»aloLLen cpefibl AOMKHbI ObITb NpoBepeHbl 1 bonee noa-
pOOHO M3yueHbl, ANnA TOro Ytobbl MONYUUTb BCECTOPOHHEE M cUcTemaTuyeckoe npep-
CTaBNeHne O MONEKYNAPHON CeTu, nexallen B ocHose BlMNY-nepcucrteHumnn n Heonnasui.
Bknag otgenbHoro u Kaxgoro nonumopdrsma nnm rannoTtina B pa3suTre 3abonesaHua
yacTo ckpomeH. OnH KOHKPETHbI reHOTMN UKW FanaoTUM C Manol BepPOATHOCTbIO MO-
XeT MHAMBMAYanbHO Bbl3BaTb 3aboneBaHue. Bo3amoxHo, uto nocne 3apakeHus BlY-
nHdekumen onpegeneHHble SNP MOryT NpMBOAUTL K MEHEE MMMYHOreHHOMY MenTUHO-
My COCTaBy, KOTOpbI/ 6yaeT npeacTaBneH MeCcTHbIM MMMYHHBIM KreTkaM. [peseHTaums
3TVMX NenTUAOB AOMONHWUTENbHO ocnabeBaeT nof BAVMAHMEM MONMMOPGU3MOB B reHax
HLA. KoHeuHbIM pe3ynbTaTomM AaHHbIX GaKToOpoB MOXKeT ObiTb AanbHelillee pa3BuUTUe
N NporpeccupoBaHue 3/10KaueCTBEHHbIX KNeToK. JTa rmrnoTe3a OCHOBaHa Ha FreHOMHbIX
daKTopax xo3amHa, oKpyxatowein cpeabl 1 BMY. NMoMMMO BO3MOXHOCTW U3MEHUTb Aua-
FHOCTUYECKYIO OLIEHKY PUCKa, AieTalbHOe NOHNMaHME PO MMMYHOTeHeTUUYeCKnxX GpakTo-
poB B BIMY-nHdekumnn moxet cnocobcTBoBaTb APYrMM YPOBHAM NPOPUNaKTUKNY, a TakxKe
Tepanuu. CoueTtaHre 3HaHuM o BlMY-cTaTyce yenoBeka C MUMMyHOreHeTUYeCKMMN dakTo-
pamu (Kak B reHax, OornrcaHHbIX B 3TOM 0630pe, Tak U B JPYrMX MMMYHONOIMYECKN Bax-
HbIX reHax, Hanpumep HLA) moxeT no3BonuTb pa3paboTaTb HanpaBneHHOe Ha X03AMHa
neyeHne Ha OCHOBE MMMYHOreHeTUYeckoro Npodrna YenoBeka, YTO MOXET NPUBECTU K
6onbliemy 3dpdPekTy nnm pemnccum ¢ MUHMManbHbiIMK NobouHbIMK 3ddekTamu. Paspa-
60TKa TepaneBTUYECKON BaKLUMHbI NpoTuB BINY npegocTtaBut HoBble CpeacTBa fleveHus
ana nuu, yxe nHduymposaHHbix BMY unu ctpapatowmx conyTcTaylowMm 3aboneBaHus-
MU [11]. BbiAcCHEHWE TOUHOW PO UMMYHOTFeHeTVKM B pa3sutum nHdekunn BMNY asnaerca
NpeanocbiNIKoW ANA peLleHns 3TUx 3agad. B KoHeuHoM cyeTe, 06benHAA AaHHble 06 UH-
duumpoBaHum 1 pacnpocTpaHeHny BIMNY ¢ reHOMHbIMK JaHHBIMU XO3AUHA, MOXHO GyaeT
[enatb UHANBMAYaNbHbIE <MPOrHO3bl» He TONIbKO PUCKa Pa3BUTUA paKa LIeKy MaTKu v
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€ro NporpeccMpoBaHus, Ho 1 3PPeKTUBHOCTM TePANNN 1, UTO HE MeHee BaXHO, 3pdek-
TUBHOCTU MpOrpaMm BaKumMHauum npotms BINY, koTopble B uTore 6ygyT cnocobcTBoBaThH
pa3paboTke UHAMBKAYaNbHbIX, NePCOHaNN3MPOBaHHbIX BMeLaTenbCcT. Kpome Toro, npo-
BefleHHbIl 0630p HECKONIbKNX NOAUMOPdM3MOB YKa3biBaeT Ha HELOCTaTOUHOCTb MHOpP-
MaLMn O FeHOTUNNYECKON NPEeLPACNONOKEHHOCTI K AaHHON MHPEKUMN CPean KEHLWNH
LeHTpanbHon A3n N Hen3y4yeHHOCTb TeMbI, KacaloLenca reHoTUnmMyeckom npegpacno-
NOXXEHHOCTN K HEOHKOTeHHbIM Trnam BIMY, npu KOTopbIX AOBOSIBHO YacTo Nocsie TUNUPO-
BaHMWA HAa OHKOreHHble TUMbl 06HAPYXMNBAIOTCA KIMHUYECKN 3HaUYMMble noKa3aTenm BMY
BbICOKOOHKOIeHHOro TUNa.

l JINTEPATYPA/REFERENCES

Akash M. Mehta. Cervical Carcinogenesis and Immune Response Gene Polymorphisms: A Review. Hindawi, Journal of Inmunology Research.
2017. Available at: https://doi.org/10.1155/2017/8913860

2. Lettre G, Rioux J.D. Autoimmune diseases: insights from genome-wide association studies. Human Molecular Genetics. 2008;17(2):R116-R121.

3. Al-Daraji W.I, Smith JH.F. Infection and cervical neoplasia: facts and fiction. International Journal of Clinical and Experimental Pathology.
2009;2(1):48-64.

4. HardikarS., Johnson L.G., Malkki M. A population-based case-control study of genetic variation in cytokine genes associated with risk of cervical
and vulvar cancers. Gynecologic Oncology. 2015;139(1):90-96.

5. Zhil'cov .V, Zan’ko Yu.V. Evidence base for the use of alpha-interferon preparations in viral infections of female genital organs. Dermatovenereology
Cosmetology. 2021;7(4):337-347. doi: https://doi.org/10.34883/P1.2021.7.4.023. (in Russian)

6.  Bosch FX., de Sanjose S. Epidemiology of human papillomavirus infection and cervical cancer. Disease Markers. 2007;23(4):213-227.

7.  Kanodia S., Fahey L.M., Kast W.M. Mechanisms used by human papillomaviruses to escape the host immune response. Current Cancer Drug
Targets. 2007;7(1):79-89.

8. Iskra A.S,, Iskra E.L. Experience of Using Cream-Paste Vartox in Monotherapy of Viral Warts. Dermatovenereology Cosmetology. 2020;6(1-2):110-
118. doi: https://doi.org/10.34883/P1.2020.1.6.001. (in Russian)

9. Netea M.G., Wijmenga C., O'Neill L.A.J. Genetic variation in Toll-like receptors and disease susceptibility. Nature Immunology. 2012;13(6):535-542.

10. Torpy J.M,, Burke A.E.,, Glass R.M. JAMA patient page. Human papillomavirus infection. JAMA. 2007;297(8), article no. 912.

11.  Kishimoto T., Mabuchi S., Kato H., Kimura T. Condyloma acuminata induces focal intense FDG uptake mimicking vaginal stump recurrence from
uterine cervical cancer: a case report. European Journal of Gynaecological Oncology. 2013;34(1):99-100.

12.  KangS., Kim J.W.,, Park N.H. Interleukin-1 beta-511 polymorphism and risk of cervical cancer. Journal of Korean Medlical Science. 2007;22(1):110-113.

13. Singh H., Sachan R., Goel H., Mittal B. Genetic variants of interleukin-1RN and interleukin-10 genes and risk of cervical cancer. BJOG: An
International Journal of Obstetrics and Gynaecology. 2008;115(5):633-638.

14. Qian N., Chen X,, Han S. Circulating IL-1 levels, polymorphisms of IL-1B, and risk of cervical cancer in Chinese women. Journal of Cancer Research
and Clinical Oncology. 2010;136(5):709-716.

15.  Al-Tahhan M.A,, Etewa R.L., EIBehery M.M. Association between circulating interleukin-1 beta (IL-1) levels and IL-10 C-511T polymorphism with
cervical cancer risk in Egyptian women. Molecular and Cellular Biochemistry. 2011;353(1-2):159-165.

16. Zhang X., Zhang L., Tian C,, Yang L., Wang Z. Genetic variants and risk of cervical cancer: epidemiological evidence, meta-analysis and research
review. BJOG: an international journal of obstetrics and gynaecology. 2014;121(6):664-674.

17. Duarte I, Santos A., Sousa H. G-308A TNF-polymorphism is associated with an increased risk of invasive cervical cancer. Biochemical and
Biophysical Research Communications. 2005;334(2):588-592.

18.  Kohaar I, Akur N., Salhan S. TNFalpha-308G/A polymorphism as a risk factor for HPV associated cervical cancer in Indian population. Cellular
Oncology. 2007;29(3):249-256.

19. Cao B, Tian X, Li Y. LMP7/TAP2 gene polymorphisms and HPV infection in esophageal carcinoma patients from a high incidence area in China.
Carcinogenesis. 2005;26(7):1280-1284.

20. Gangwar R, Pandey S., Mittal R.D. Association of interferon-gamma +874A polymorphism with the risk of developing cervical cancer in north-
Indian population. BJOG: An International Journal of Obstetrics and Gynaecology. 2009;116(12):1671-1677.

21. Wang Q, Zhang C, Walayat S., Chen H.W.,, Wang Y. Association between cytokine gene polymorphisms and cervical cancer in a Chinese
population. European Journal of Obstetrics and Gynecology and Reproductive Biology. 2011;158(2):330-333.

22. SunY, LuY., Pen Q. Interferon gamma +874 T/A polymorphism increases the risk of cervical cancer: evidence from a meta-analysis. Tumor Biology.
2015;36(6):4555-4564.

23.  Matsumoto K., Oki A., Satoh T. Interleukin-10-1082 gene polymorphism and susceptibility to cervical cancer among 10 Journal of Immunology
Research Japanese women. Japanese Journal of Clinical Oncology. 2010;40(11):1113-1116.

24. Stanczuk G.A, Sibanda E.N., Perrey C. Cancer of the uterine cervix may be significantly associated with a gene polymorphism coding for
increased IL-10 production. International Journal of Cancer. 2001;94(6):792-794.

25. NiJ,YeY,Teng F, Wu Q. Interleukin 10 polymorphisms and cervical cancer risk: a meta-analysis. International Journal of Gynecological Cancer.
2013;23(1):126-133.

26. Singhal P, Kumar A, Bharadwaj S., Hussain S., Bharadwaj M. Association of IL-10 GTC haplotype with serum level and HPV infection in the
development of cervical carcinoma. Tumor Biology. 2015;36(4):2287-2298.

27. Torres-Poveda K., Burguete-Garcia A.l., Cruzetal M. Role of SNP at —~592 of human IL-10 gene is associated with serum IL-10 levels and increased
risk for human papillomavirus cervical lesion development. Infectious Agents and Cancer. 2012;7(1), article 32.

«[lepmaTtoBeHeponorus. Kocmetonorusy, 2022, om 8, N2 1 49



Ponb nMMyHoreHeTUYeCKMX BapuaLmii npu NanuaiomaBrnpycHol MHGEKLNM Y XeHLWWH (0630p)

28.
29.
30.
31.
32
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

50

Zoodsma M., Nolte .M., Schipper M. Interleukin-10 and Fas polymorphisms and susceptibility for (pre)neoplastic cervical disease. International
Journal of Gynecological Cancer. 2005;15(6):282-290.

Maley S.N., Schwartz S.M., Johnson L.G. Genetic variation in CXCL12 and risk of cervical carcinoma: a population based case-control study.
International Journal of Inmuno genetics. 2009;36(6):367-375.

Yin G, Zhu T, Li J, Wu A, Liang J., Zhi Y. CXCL12 rs266085 and TNF-alpha rs1799724 polymorphisms and susceptibility to cervical cancer in a
Chinese population. International Journal of Clinical and Experimental Pathology. 2015;8(5):5768-5774.

Lai H.-C,, Lin W.-Y,, Lin Y.-W. Genetic polymorphisms of FAS and FASL (CD95/CD95L) genes in cervical carcinogenesis: an analysis of haplotype and
gene-gene interaction. Gynecologic Oncology. 2005;99(1):113-118.

Lai H.-C., Sytwu H.-K,, Sun C.-A. Single nucleotide polymorphism at Fas promoter is associated with cervical carcinogenesis. International Journal
of Cancer. 2003;103(2):221-225.

Shen J,, Sun N.-X. Association between FAS A670G polymorphism and susceptibility to cervical cancer: evidence from a meta-analysis. Tumor
Biology. 2013;34(6):3443-3448.

SunT, ZhouY, Lietal H. FASL-844C polymorphismis associated with increased activation-induced T cell death and risk of cervical cancer. Journal
of Experimental Medicine. 2005;202(7):967-974.

Wang G.-Q, Bao L, Zhao X.-X,, Zhang J., Nan K.-J. Associations between Fas/FasL polymorphisms and susceptibility to cervical cancer: a meta-
analysis. Tumor Biology. 2014;35(5):4107-4112.

Wang S.S., Bratti M.C., Rodriguez A.C. Common variants in immune and DNA repair genes and risk for human papillomavirus persistence and
progression to cervical cancer. Journal of Infectious Diseases. 2009;199(1):20-30.

Pandey S., Mittal R.D., Srivastavaetal M. Impact of Toll-like receptors [TLR] 2 (~196 to —174 del) and TLR 4 (Asp299Gly,rs399lle) in cervical cancer
susceptibility in North Indian women. Gynecologic Oncology. 2009;114(3):501-505.

Lai Z.-Z,, Ni-Zhang X.-L. Pan, Song L. Toll-like receptor 9 (TLR9) gene polymorphisms associated with increased susceptibility of human
papillomavirus-16 infection in patients with cervical cancer. Journal of International Medical Research. 2013;41(4):1027-1036.

Roszak A., Lianeri M., Sowinska A., Jagodzinski P.P. Involvement of Toll-like receptor 9 polymorphism in cervical cancer development. Molecular
Biology Reports. 2012;39(8):8425-8430.

Chen X., Wang S., Liu L. A genetic variant in the promoter region of toll-like receptor 9 and cervical cancer susceptibility. DNA and Cell Biology.
2012;31(5):766-771.

Mehta A.M., Jordanova E.S., van Wezel T. Genetic variation of antigen processing machinery components and association with cervical
carcinoma. Genes Chromosomes and Cancer. 2007;46(6):577-586.

Mehta A.M.,, Spaans V.M., Mahendra N.B. Differences in genetic variation in antigen-processing machinery components and association with
cervical carcinoma risk in two Indonesian populations. Immunogenetics. 2015;67(5-6):267-275.

Einstein M.H., Leanza S., Chiu L.G. Genetic variants in TAP are associated with high-grade cervical neoplasia. Clinical Cancer Research.
2009;15(3):1019-1023.

SchmauzR,, Claussen C.P, Cordes B., Owor R. Condylomata acuminata and their possible relation to cancer of the uterine cervix. Case report and
geographic observations. Acta Cytologica. 1983 Sep-Oct;27(5):533-539.

"Dermatovenereology. Cosmetology’, 2022, volume 8, No 1



