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3ak/IroueHue

AR((CAG)n repeat) I'er AR kogupyert 6GeJioK - peLieniTop aHApOreHoB.  MUKpOCaTe/UTMTHBIN MTOIUMOp-
¢u3m (CAG)n repeat KoAUpyeT MOMUTYTaAMUHOBBIN TPaKT Ha N-KOHLIEBOM y4yacTKe
Gesika AR. Y JIMHHEHHE TIOJTUT/IyTAMUHOBOTO YUYacTKa MPUBOAUT K M3MEHEHHUIO TPO-
CTPaHCTBEHHOM CTPYKTYPbI PeLIeNITopa, YTO BIIMsIeT Ha CTelleHb CBs3bIBaHMS C Ges-
KaMU KO-aKTMBaTOpaMH{ U U3MeHsieT UyBCTBUTE/IbHOCTD peLlerTopa K aHZAporeHam.
BrisenenHoe unciio CAG noBtopoB (15; S € 17) cBsi3aHO C MOBBIIIEHHON YyBCTBU-
Te/IbHOCTBIO K aHZIpOreHaM. YBe/IMueHue YyBCTBUTe/IbHOCTH peLieliTopa K aHpore-
HaM MOXKeT OBITb CBSI3aHO C MOBBILIEHWEM PHCKa BO3HUKHOBEHHsI HOBOOOpa30BaHHUH
TnpeZicTaTe/IbHOM JKee3bl, HapyILeH!H criepMaToreHesa, 0ecIuiofns y My)KUKH.

COMT(c.472G>A) I'en COMT komupyeT 6e/oK KaTexon-O-MeTunTpaHcdepasy — IUTO30/IbHBIN (ep-
MEHT, KaTa/JM3UpYIOLIUii peaklvIo fe3aKTHBAaL[MM KaTexoJaMUHOB (fodaMuHa, ajpe-
HajvHa, HOpaJipeHaanHa) U KatexonscTporeHoB (2-OH-E2/E1, 4-OH-E2/E1) nytem
riepesjau MeTH/IbHOM IPYIIIbI OT KOSH3MMa S-aieHo31/-L-MeTHOHMHA K OfHOH 13
TUJPOKCUTBHBIX TPYIII KATeXUHOB B MPUCYTCTBUM MarHus. AKTUBHOCTE COMT fio-
CTaTOYHO BbICOKA B MOJIOUHOMH sKeJie3e, 3HJOMETPUH, [TeUeHH, TIoUKax, SpUTPOLIUTAX,
a TakKe B HEKOTOPBIX JAPYTUX opraHax. B mporecce metabosm3ma 1 ¢a3bl eTok-
CHKALIMK 3CTPOT€HOB MPOMCXOAUT 00pa3oBaHKe rHAPOKCHILHBIX ()OPM 3CTPOreHOB
(2-OH-E2/E1, 4-OH-E2/E1), KOTOpbie CIOCOOHBI CBSI3bIBATHCS C PELIENTPAMU 3CT-
POTreHOB ¥ aKTUBHPOBATh UX. KpoMe TOro, THAPOKCH-3CTPOreHBl MOTYT Npeobpaso-
BBIBaThCSI B CEMUXUHOHBI M UX TIPOU3BO/IHbIE,  KOTOpPbIE MHAYLIUPYIOT 0Opa3oBaHUe
CBOOOJHBIX PaZIMKa/IOB, BK/IIOYAsl CyTePOKCH/HBIM aHUOH U MepeKrCH JIUIHOB, UTO
TIPUBOJUT K OKUCJIUTE/IBHOMY CTpeccy U noBpexxzeHuto [JHK. BrIsBIeHHbII FeHOTUT
G/G Bapuanra ¢.472G>A rera COMT cBsi3aH C HOpMa/IbHOM aKTHBHOCTBIO (hepMeH-
Ta.

CYP19A1(g.51302775G>A,; c.- T'en CYP19A1 KoaupyeT KaroueBol pepmeHT (apoMarasy), HeoOXOAUMBIH [jis O1o-

39+35720C>T) CUHTe3a 3CTPOreHoB. ApoMmarasa KaTaJusupyerT IpeBpallieHue TeCTOCTepOHa B 3CT-
PaZi{oJ U aHAPOCTEHMOHA B 3CTPOH B Mepr(epryecKrX TKaHsIX.  Takum obpasom,
apomarasa rpe/icTaB/sieT co00i (hepMeHT, OTBeyaroLuii 3a eprueprUUecKyro KOH-
BepCHIO aHZiporeHoB B 5cTtporeHsl.  Bapuant NC_000015.10:2.51302775G>A reHa
CYP19A1 acconMrpoBaH € W3MeHeHHeM aKTHBHOCTH (epMeHTa.  BbIsiBlIeHHBIH Te-
Hotun G/G Bapuanta NC_000015.10:8.51302775G>A rena CYP19A1 cBs3aH ¢ HOp-
MaJIbHOM aKTMBHOCTBIO (hepMeHTa apoMaTtasbl.

CYP27B1(g.57764205A>G; c.1137- Ten CYP27B1 kopupyert useH cyrnepcemeiictea ¢pepmeHToB rjuroxpoma P450.  Be-

29T>C) JIOK, KOJIUPYeMbIl 3THM reHOM yuacTByeT B MeTabosm3Me ButamuHa D - Kara-
JIM3UpPYyeT BTOPYIO peakLvi0 rMIPOKCUINpOoBaHus mpoButamrHa 25(OH)D B nou-
Kax ¥ BHYTPUK/IETOUHO, ¢ 0Opa3oBaHHeM akTUBHOW ¢opmsl 1,25-0H2-D3 (kass-
LUTpHUO). KanbLMTpHO/ CBA3BIBAETCA C peLeNTOpOM BUTaMHHa D U 3amycka-
eT Ouosoruueckuii oTBeT Ha BuTamuH D, aktuBupys 6osmee 2500 reHOB. AK-
THBHas Gopma ButamuHa D (1,25-0H2-D3 (kaabiuTpuon)) TIPOSIB/ISIET IIIUPOKUIA
CrIeKTp OMO0J/IOrMUecKol aKTUBHOCTH B TKaHSIX-MHUIIIEHSIX: MeTab0IN3M Ka/lbLysl; B/IU-
sIHUe Ha Nposdepanyio U AuddepeHLpoBKY; MOJy/IMpOBaHre HelipoMenaTo-
POB 1 HEBPOJIOTHUECKOW (PYHKIMM;  PeryJisiiysi UMMYHHOM (YHKLIH AJIs CHIDKe-
HUS BOCTIA/IeHUs, yMeHbllIeHWe ayTOMMMYHUTeTa, CHIJKeHUS] pUCKAa OHKOJIOTHH U
uHGeKIMi; ydacTve B MeTabo/mu3Me ITIOKO3bl;  CHIDKEHHe I1epeKHCHOTO OKHC/Ie-
Hus mnygoB. Bapuant NC_000012.12:8.57764205A>G rena CYP27B1 acconmu-
POBaH C M3MeHeHHeM aKTHBHOCTH (¢epMeHTa. BrisiBieHHBIN reHOTHN A/A BapuaHTa
NC_000012.12:8.57764205A>G rena CYP27B1 cBsA3aH CO CHWKeHHeM aKTUBHOCTH
tepmenta CYP27B1 ¥ MOBBIILIEHHOW BOCTIPUMIMUUBOCTEIO K Ie(ULIUTY BUTaMUHA
D.
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ESR1 (a)(Pvull Polymorphism; c.453- TI'en ESR1 KoaypyeT 3CTpPOreHOBBII peLierTop TUMa anbga - TUraH/-aKTHBUPYeMbIH

397T>C) (haxTOp TPAaHCKpUITL[MK. B OTBeT Ha /IeliCTBHE 3CTPOTeHOB ajbda peLenTopkl 3a-
MyCKalOT aKTUBHOCTb TEHOB, 00eCHeurBarOIIUX CIelUGUUECKUil OTBET  TKaHeH-
MMUIlIeHell Ha 3cTporeHsl. Uepes peLjenTOpbI TUMA aib(a 3CTPOreHb! 3aMyCcKaroT Kile-
TOYHYIO MpoJieparyiio, peryJrpyrT MUHepalbHYIO IVIOTHOCTE KOCTel ¥ 0OMeH
F0K03bl. JcTpagnod (E2) obmafaetT HanboMbIIMM CPOACTBOM K OCHOBHOMY 3CTPO-
reHoBoMy perienitopy ER- @, fipyrvie ropMOHBI SIB/ISIOTCS Gosiee cabbIMU aroHUCTa-
mu. BapuanT c.453-397T>C rena ESR1 cBs3aH ¢ u3MeHeHUEM YPOBHS 3KCIPeCCUur
petieritopa. BbisiBneHHbi reHotun C/C BapuaHTa €.453-397T>C rena ESR1 cBs-
3aH C TIOBBIIEHHOM KCIpeccrell peLieriTopa v MOBbIIEHHON UyBCTBUTEIBHOCTBIO
PeLIeNTOPOB 3CTPOreHOB THIA anbga. ['eHOTHIT aCCOLMHPOBAH C MOBBILIEHHON MH-
HepabHOU IJIOTHOCTBIO KOCTel,  TOBBIILIEHHOW YyBCTBUTEIBHOCTBIO K MHCYIIHHY,
TIOBBIILIEHHOM TOJIEPAHTHOCTBIO K T/II0K03e,  0e3 HAKOILJIEHUS )KUPA, YBEJIMUEHHBIM
NpoJiepaTUBHBIM OTBETOM FOPMOHO3aBUCHUMBIX TKaHel Ha 3CTPOTeHbI.

ESR2 (3)(g.64233098C>T; c.*39G>A) Ten ESR2 KoAupyeT 3CTPOreHOBbIH PeLienTop TUMa 0eTa - IUraH/-aKTHBHUPYeMbIi
(akTop TpaHCKpHINLMK. B OTBeT Ha ZieficTBHe 3CTPOreHOB OeTa peLienTophbI 3arycKa-
10T aKTUBHOCTb T€HOB, 00ecreurBaroux CreuduuecKuii OTBET TKaHeH-MUIIIeHeH.
Uepe3 peLienTopbl TUNA GeTa OCyIeCTBIseTCS KOHTPOIIb KJIeTOUHON Nponudepariiy,
perynupyercsi 0OMeH IJIFOKO3bI, OCYILECTBIISIETCS MOAYJISILUS YPOBHsI HelipoMe/jua-
TOpOB (KO/IMUeCTBO /joaMrHa, CepoTOHMHA) B Mo3re. UYepe3 6eTa perjenTophl 3CT-
POTeHbI IPOSIB/ISIIOT 3()(eKT CHIKEHNsI TPEBOXKHOCTH,  TTOBBILIIEHHsT HeHPOIIaCTHY-
Hoctu B LTHC. KitoueByto posib 6eTa peLienTopbl UrParoT B Pa3BUTHH U CO3PEBAHUHU
(ho/UTHKY/I0B B ssnuHuKax. Jctpuon (E3) ob6/1agaeT HaubobIIMM CPOICTBOM K 3CT-
poreHoBomy perientopy ER- 3, ipyrue ropMoHsI sB/sitOTCs Gostee €/1abbIMU aroHu-
cramu. Bapuant NC_000014.9:8.64233098C>T rena ESR2 cBs3aH c u3meHeHHeM
YPOBHS 3KCIIPECCHU PeLieNITopa ¥ U3MeHeHHeM YyBCTBUTETBHOCTH PeLlenTopoB. Bri-
siByieHHbIM reHoTun T/T Bapuanta NC_000014.9:8.64233098C>T rena ESR2 cBsizan
CO CHIKEHHBbIM YPOBHeM 3Kcrpeccuy reHa ESR2 1 cHIKeHHOM UyBCTBUTEbHOCTBIO
PeLienTOpOB 3CTPOreHoB THNa 6eTa. I'eHOTHIT aCCOLMMPOBAH CO CHIKEHHOM UyBCTBH-
TEeJILHOCTBIO K MHCYJIMHY, CHI)KEHHOH TOJIEPAHTHOCTHIO K IJIFOKO3€, UTO CIIOCOOCTBY-
€T HaKOIUIeHNIO JKMpPa, TIOBBIIIAaeT SKCIPECCHIO JIETITHHA. Beiie[CTBHe CHIPKEHHOTO
JenctBust 3cTporeHoB B LIHC BO3MO>KHO MOBBIIIEHHE TPEBO)XHOCTH, CHU)KEHUE Hell-
porvtactuuHocTh. CHIDKEH CIePKUBAOIIWH MposrdepaTUBHBIE MPoLiecch! ekt
GeTa perenTopoB 3CTPOTreHOB.

FADS2(c.208-2713 208-2692del) el FADS1 u FADS2 kKovpyroT fecaTypasbl )KUPHBIX KUCIOT, KOTOpBIe Mpej-
craBsisieT coboii hepmeHThI 5 U 6 fecaTypasbl KUPHBIX KUcaoT (delta-5, delta-
6 desaturase), y4acTBYOIIME B CHHTE3€ «JIUHHBIX» MOJTMHEHACHIIEHHbIX KUP-
HBIX KMCJIOT, B TOM UMCJIe apaXUIOHOBOM, 3WKO3aleHTaeHOBOM, J0KO3areKCcaeHOBOM
(20:4n-6 ARA, 20:5n-3 DHA, 22:6n-3 EPA) 13 «KOpPOTKUX» IIpe/llIeCTBeHHUKOB -
JIMHOJIEBOM U anb(a-TMHOIEHOBOW KUC/IOT, MOCTYTALUX € nylleid. BapuaHT c.208-
2735_208-2692del HaxomuTCs B HEKOJUPYIOIIEH PETyISTOPHOM 00/1aCTH,  PSIZIOM C
reHom FADS?2 u BiusieT Ha akTUBHOCTB 06oux fecatypa3 (FADS1 u FADS?2) -
tepmeHTOB 5 U 6 [jecaTypas KUPHBIX KUCIOT.  BrisiBieHHbIH reHotun Del/Del  Ba-
puaHTa c.208-2713_208-2692del rena FADS2 cBsi3aH CO CHW)KEHHOM aKTUBHOCTBIO
tepmentoB FADS1 1 FADS2. MepieHHble ecaTypaTopsl (TpymIia C IOHWKEeHHON
aKTHBHOCTBIO (hepmerTOB FADS) oT/iiiuaeTcst mpeob/iajaHeM TpeAliieCTBeHHUKOB
JUTMHHOLIETIOYeUHBIX ITOJTMHEeHACHIIeHHBIX JXUPHBIX KucioT JIK u anbda-JIK Hag
npoaykTamu (20:4n-6 ARA, 20:5n-3 DHA, 22:6n-3 EPA). Ota rpynma He ciocobHa
K 3¢ dektrBHOMY crHTe3y akTuBHbIX JLIDKK 13 npe/iiiecTBeHHUKOB, TOCTYIAMOIINX
C NUILel, U Hy>KJaeTcs B TIOBBIIIEHHOI KOppeKLMK yepe3 rpreM Omera-3 »KMPHBIX
KUCTIOT.
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PGR(PROGINS; g.101062681C>A; TI'en PGR xogupyeT MporecTepOHOBBII PELIeNTOop - JITaH/I-3aBIUCHMBIN (DaKTOp TpaH-

c.1486G>T) CKpUIIuH, nMetomuii 2 n3odopmel - RP-A 1 PR-B,  Kopupyemble OJHUM T€HOM -
PGR. Perientopbl porecTepoHa rpe/iCTaBIeHbl BO MHOTHX TKAHSIX, 0COOEHHO Ba)KHO
UX 3HaueHUe B Perpo/yKTHBHOM TPaKTe, MOJIOYHOM >Kefle3e U LjeHTpaIbHON HepBHOU
cucreme (UHC). Bapuant NC_000011.10:2.101062681C>A rena PGR meHsieT ero
YYBCTBUTE/ILHOCTB K IIPOreCcTepOHyY BC/Ie/ICTBHe HapyIleHHs NPOLIeCCOB CBSI3bIBa-
HUsI Uralza 0benmu uzodopmamu perienropa. BrisiBieHHsii renorun C/A BapuaH-
Tta NC_000011.10:8.101062681C>A rena PGR cBsizaH CO CHWKEeHHOM UyBCTBUTE/Ib-
HOCTBIO peLeNiTopa K IIporecTepoHy.  ['eHOTHIT acCOLIMMPOBaH C PUCKOM pa3BUTHS
COCTOSTHUM, CBSI3aHHBIX C HEJIOCTATKOM IIPOTreCTepoHa:  PUCK Pa3sBUTHS JUCILIACTU-
YeCKHUX M3MeHeHU TOPMOHO3aBUCUMBIX TKaHel (9HJOMEeTpHs,  MOJIOUHOM KeJle3bl,
TIPOCTaThl), THUIEPaHJPOTeHHUs y KeHIL[H, aKHe, asIolelysi, BO3MOYKHO TIOBbILIIEHHEe
TPEBOXKHOCTH BC/Ie/ICTBYe AelicTBUs nporectepoHa Ha LIHC,  cHibkeHMe Heliporia-
CTUYHOCTH.

PPARG(c.34C>G) I'er PPARG (PPAR-y) KOAupyeT Ba)KHBIN si/iepHBIN TPaHCKPUIILIMOHHBIN (hakTop,
YUaCTBYIOLWMI B PeTy/ISILIMH YIJIEBOJHOTO U )KUPOBOrO 0OOMeHa, — a TakKe CTepOU/o-
reHe3a IMYHUKOB. AkTtuBaius rena PPARG yBemunBaet BbipaboTky XKK 13 xuso-
MUKpoHOB U JITIOHIT B »kKMpOBO# TKaHH, 3allyCKaeT 3KCIIPeCCHI0 TeHOB TPaHCIIopTa
JKK, reHoB ¢akTOpa HeKpo3a OIyX0Ju @, JeNTHHA, Pe3WCTHHA, afiUNOHeKTHHA U
VHrMOMTOpa aKTUBATOPa M/Ia3MUHOTeHa-1, HWrparolix KJIHUeBYIO POJb B Pa3BUTHH
HMHCY/IMHOPe3UCTeHTHOCTH (IP) 1 XpOHMYeCKOro BOCHaneHUs B TKaHAX. B meve-
Hu PPARG yBenMuuBaeT 5KCIPeCcCUI0 TeHOB TPaHCIOPTa U MOTJIOLeH s JIUITU/OB,
MHTUOMpYeT reHbl IIIOKOHeOreHe3a: IMpyBaTAeruporeHasy u ¢ocgoeHomupyBar-
kapbokcrknHazy. PPAR-y y4yacTByeT B CHW)KEHHU YPOBHSI TPUT/IMLIEPU/IOB,  OKa3sbl-
BaeT aHTUMPOJIM(epaTUBHOE AelCTBYE U yIyullaeT (QyHKLMIO SHAOTenus.  Huskuit
YPOBeHb a[IMIIOHEKTHHA PAaCCMaTPHUBAeTCsI KakK BaKHENIINI (hakTop prcKa pa3BH-

THS MTHCY/IMHOPe3UCTeHTHOCTH, OxkupeHusi, MC, cepfie4HO-COCYAUCTOro prcka. Ha-
TypanbHbIMU uranziamu PPAR- y sBnsitoTcst HaTvBHBIe U oKWcieHHble HXKK, Takue
KaK: OJIeMHOBasi, JIMHOJIEHOBasl, 3MKO30IeHTaeHOBasl, JoKOo3areKcaeHoBas U apaxu-
noHoBast. IIpocrarnanaunabl G2 u 15d—PGJ2 sBnsiroTcst Hanbosiee MOLHBIMU TIPH-
pogubivu yurasziaMd PPAR-y. AktuBHOCTE PPARG Takyke 3aBUCUT OT COOTHOLLIe-
HUSI HaChIIL[EHHBIX ¥ HEHACHIII|eHHBIX KUPOB B PaljiOHe U YPOBHS (H3UIeCKOH aK-
TUBHOCTY opranusMa. BapuaHnrt c.34C>G accoLupoBaH C U3MeHeHHeM aKTUBHOCTU
perieriropoB PPARG. BeisiBiennbiit reHotun C/C BapuanTa ¢.34C>G reHa PPARG
CBsI3aH C HOpMaJIbHOM aKTUBHOCTHIO pelienTopoB PPARG.  ['eHoTun accoliupoBaH
¢ 6osiee BBICOKMMY YPOBHSMH CBOOO/HBIX KUPHBIX KHC/IOT B KDOBH, T0/iaBJIeHN-
€M B MeHbIIIel CTelleH! aKTUBHOCTH FOPMOH-UYBCTBUTE/IbHOM JIUTIAa3bl HHCY/IUHOM

B MIOCTIPAHAWABHBIN 1epro, 6osiee BricoKUM mnokaszateiiem P HOMA-IR u chu-
JKeHHbIM 3HaueHueM uHAekca IST (Gutt’s insulin sensitivity index),  6oJiee BLICOKUM
PHMCKOM Pa3BUTHSI METab0/IMYeCKOr0 CUHPOMA M CaxapHoro auabeta 2 Tura.

SHBG((TAAAA)n repeat) T'en SHBG kogupyeT 6ok - r100y/MH, TPOM3BOAMMBIN MeYeHbI0, CBS3bIBAIOILMN
rosioBbie ropmMoHbl (SHBG) 1 perynupyronuii 6UoA0CTyTHOCTh TECTOCTEPOHA U
3cTpajuosa rasMbel. OTHOCHTeNbHOE CPO/ICTBO CBSI3bIBAHMS PAa3/IUYHBIX T10JIOBBIX
crepouioB ¢ SHBG coctasiisieT gurkapotectoctepod (DHT) > TecTocTepoH > aH/I-
POCTeHJMO > 3CTPaAuo > 3cTpoH. [Tommopdusm nosTopos (TAAAA)N B ob1acTy,
peryyMpyroIel SKCIpecCHIo TeHa, B/WseT Ha aKTMBHOCTb cHHTe3a 6enka SHBG u
r3MeHeHHe OHMOI0CTYITHOCTH CTePOHIHBIX TOPMOHOB.  BrisiBieHHbIN reHoTH (7/9;
L/S) cBfi3aH C HOPMAaJIbHOW AKTMBHOCTBIO FeHa U HOPMaJTbHOM OUO/I0CTYITHOCTBIO
CTepOW/IHBIX TOPMOHOB.
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SRD5A2(g.31580636G>C; c.265C>G) Ter SRD5A2 kogupyert 6enok crepor-5-anbpapeaykrasy - K/TFOUeBOW )epMeHT
MeTab0/M3Ma TeCTOCTEPOHA. JTOT (hepMeHT Npeobpa3yeT TeCTOCTEPOH B IUTHAPO-
TECTOCTEPOH, KOTOphIH B 10 pa3 akTHBHEE TECTOCTEPOHA. MeTaboMM3upyeT rpore-
CTepOoH, TpeBpalljas ero B 5 a-gurugporporecrepod (DHP), yuacTByeT B 06pa3oBa-
HUY HeHPOCTePOW/IOB a/lyIONIPerHaHO/I0Ha (MeTaboMUT porecTepoHa) U TeTparu-
POZIeOKCHKOPTUKOCTEPOHA, MPOSIB/IAIOIINX aKTUBHOCTE uepe3 'TAMK-A penentop B
Mo3re. ®epmeHT SRD5a npou3BOJUTCS BO MHOTHX TKaHSIX MY>KUMH U JKEHILMH, 0CO-
OeHHO B penpoZlyKTHBHOM TpakTe, B KOKe (B TOM YHC/Ie B BOJIOCSHBIX (hO/IHKY-
Jlax), B CEMeHHBIX My3bIpbKax, B IIPOCTaTe, a Tak)Xe B HEPBHOM cucTeMe. BapuaHT
€.265C>G reHa SRD5A?2 cBsizaH ¢ U3MeHeHHeM aKTUBHOCTH (pepMeHTa U U3MeHeHU-
eM KOHIIeHTPALMH JleripoTecTocTepoHa. HopMasbHasi akTUBHOCTE 3TOTO epMeH-
Ta HeoOxoMMa /151 QYHKLIMOHUPOBAHMS ITPe/ICTaTe/IbHOM >KeJle3bl U HOPMaJIbHOTO
criepMaroreHesa y My)kuuH. BbisiBiieHHbIN reHotun G/G BapuaHTa €.265C>G reHa
SRD5A?2 cBsizaH C HOpMaJ/IbHOM aKTUBHOCTBIO (pepMeHTa 5-anbdapeyKTasbl.

VDR(Bsml Polymorphism; I'en VDR KopaypyeT siiepHbIi TOPMOHA/IBHBIN peLienTop BUTaMrHa D3. Pevjenitop

NC_000012.12: g.47846052C>T) utamuHa D (VDR) oOHapyskeH MpaKTHUeCKH BO BCEX K/IETKaX U TKAHSIX YesloBeKa.
AxtuBHasi popma ButamuHa D (1,25-0H2-D3 (Ka/mbLUTPHOI)) MPOSIBIISIET IIMPOKHIA
CrieKTp 6M0JI0rMuecKol akTUBHOCTH B TKaHSIX-MUILIEHSIX: MeTab0/I3M KaslbLyisl; B/W-
sIHUe Ha nposudepaliyio U AuddepeHIIMPOBKY; MOZY/IMPOBaHKE HelipoMeuaTopoB
Yl HeBPOJIOTHUeCKOH (PyHKIMH; perysisifys UIMMYHHOM (DYHKIUM [/1s1 CHYDKEHUS BOC-
TaJ/IeHus], yMeHbllIeHHe ayTONMMYHHUTeTa, CHIDKeHHs] PCKa OHKOJIOTHH 1 MH(DeKIHi;
yuacTue B MeTaboJIM3Me IJIFOKO3bl;  CHIDKEeHHe NepeKHCHOr0 OKHUC/IeHHs JINTHZOB.
Bce 3tu dhyHKIMY akTHBHast (hopMa BUTaMyHa D peanu3yeT uepe3 sifiepHbIN pe-
1lenTop, Koaupyemsbiii reHoM VDR. Bapuant Bsml Biusier Ha cTabunbHOCTE Gesnka
VDR. BeigenenHslii renotun C/C BapuanTa Bsml rena VDR cBsizaH ¢ HopmMaibHOU
crabubHOCTRIO 6efika VDR v HOpMasTbHBIM KOJTHYECTBOM PELIENTOPOB K BUTAMUHY
D.

I'en AR AHAPOTeHOBbIH perenTop

DyHKIUA reHa  AHIPOreHOBBIH perenTop (Takke W3BECTHBIH Kak PeLeNTop AUTHAPOTECTOCTEPOHA) SIBJISETCS SAEPHBIM TOPMOHAILHBIM
petienitopoM Kiacca NR3C, KOTOpBIH BK/IFOUaeT B cebsl TakKe peLienTopbl K MUHEPAIOKOPTUKOUAM,  IIPOrecTepOHY U
[JIIOKOKOPTUKOUJAM. AH/IDOTeHOBBIN peLienTop 9KCIIPeCcCUpYeTCsl B KOCTHOM MO3re, MOJIOUHBIX JKeJle3ax, NpeJcraTe/lbHON
JKesie3e, CEMEHHHUKAX U MbIILIEUHOM TKaHH, T/Ie OH CYIIeCTBYeT B BU/e AUMEPOB, CBsi3aHHBIX ¢ 6eskamu Hsp90 u HMGB,
KOTOpbIe B/IMSIIOT Ha B3aUMO/IelCTBHe pelLienTopa C JMraHjaMyd. AKTUBHUPOBaHHBIN peLieNTop CBS3bIBAeTCs C FeHOMHBIMU
3/IeMEHTaMH OTBETa, 8 UMEHHO C MHBEPTUPOBAHHOM MaIMHIPOMHOM MOC/IeI0BATe/IbHOCTBIO, PErY/UpYs, TaKUM 00pa3om,
TPaHCKPUIILIMIO psijia TeHOB. [Ipyro¥ MyThb BJMSHMS Ha SKCIIPECCHIO - B3aUMO/eHCTBYe aH/IPOreHOBOr0 peLiernTopa C (ak-
TOpaM¥ TPaHCKpUMILWY, B ToM unciie AP-1, NF-kappaB v STAT. AHpOreHOBbIH peLienTop peryaupyeT paboTy UHCY/IUHO-
nopobHoro ¢akropa pocta-1 (IGF-1) 1 reHOB, OTBeTCTBEHHBIX 3a Pa3BUTHe NIEPBUYHBIX 1 BTOPUUHBIX MY)KCKHUX ITOJIOBBIX
TIPU3HAKOB, N0//lep>KaHre MoI0BoM (yHKLIMH U arpecCHBHOe TIOBejeHHe.

I'ew COMT Karexon-O-metuntpancdepasa

dDyHknusi reda [en COMT pacriosiokeH Ha JJIMHHOM TUiede 22 XpOMOCOMBI B pervoHe 22q11.21, BK/IIOUaeT B cebs 8 sk30HOB. 'eH
COMT kogupyet depmeHT Katexon-O-meTtunrpaHcdepasy. CyiecTByeT ABe GopMsbl 3Toro pepmenTta.  Bosee anmiHHas
topma, csi3aHHast ¢ MeMbpaHoii Katexos-O-meTuntpaHcdepasa, B OCHOBHOM IPOW3BOZAUTCS HEPBHBIMU K/IETKAMH MO3-
ra. /Ipyrue TKaHH, Takue KaK IeueHb, TOYKU U KPOBb, MPOM3BOAAT Oosiee KOPOTKYHO hopMy pepmeHTa - paCTBOPUMYIO
KaTexos-O-MeTuniTpaHcdepasy. O1a (opma moMoraeT KOHTPOIMPOBaTh YPOBEHb HEKOTOPBIX BU/IOB TOPMOHOB. B Mo3re
KaTexos-O-MeTuITpaHcdepasa KaTaausrupyeT MepByro CTa[MIO Jlerpajialiuy KaTexo/JaMUHOB (HelipoMeuaTopoB - fAodamu-
Ha, aJjpeHa/liHa, HopaJipeHa/MHa) IyTeM epeHoCca MeTU/IbHOM IPYIIbI C S-afleHO3UIMeTHOHMHA Ha THAPOKCUIBHYIO TPYTI-
my KaTexonaMHuHOB. Katexos-O-metunrtpaHcdepasza 0co06eHHO BakHa B TIpe()pPOHTA/ILHOM KOpe TOJIOBHOTO MO3ra, KOTOpast
opraHu3syeT ¥ KOOpAVHUPYeT HH(OPMaLMIO U3 APYTHX yacTeld Mo3ra. ITOT y4acTOK UrpaeT BaXXHYIO POJib B [IaHUPOBa-
HHUY, NHrUOMPOBAaHMY HEKOTOPBIX BHIOB NIOBeJieHNs], abCTPaKTHOM MBIIIUTEHHH, SMOLUSAX ¥ KPaTKOCPOYHOM MaMsTy. [ljist
HOPMa/IbHOTO (YHKLJMOHHPOBAaHKs MpedpOHTa/IbHOM KOPbI He00X0auMbI HekipoTpancMutTepbl. COMT nomoraeT nogzep-
JKMBaTh UX KOJIMYECTBO Ha HEOOXOMMOM YpPOBHE.
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I'em CYP19A1 Apomarasa; Liutoxpom P450, cemeiicto 19, mozcemeiicTso A, mosmmnentus, I;
Dynknus reHa Ten CYP19A1 kogupyet hepMeHT, OTHOCSIIUKMCS K CyrepceMeicTBy IIATOXpoMoB P450, KOTOpbIe Mpe/iCTaB/IsioT COB0it

MOHOOKCHI'€Ha3bl, KaTa/IM3UPYIOLie MHOTHE PeaKLUH, B TOM UKCJIe, CBSI3aHHBIE C MeTab0/IM3MOM JIeKapCTBEHHBIX CPeZICTB
U CHHTEe30M XOJIeCTePUHA, CTePOM/HBIX FTOPMOHOB U pyrux JunuzioB. benok CYP19A1 yokanu3yercs B SHAOMIAa3MaTHUe-
CKOM PETHKYJIyMe 1 KaTalu3UupyeT T0C/IejHHe CTauu OMOCHHTe3a 3CTPOreHOB. MyTalliu B 3TOM reHe MOTYT IIPHUBOJUTD K
yBE/IMYEHHIO WM YMEHBILEHHUIO aKTUBHOCTH apoMarasbl, UTO BJIMseT Ha (YHKLMM 3CTPOTEHOB U KaK I10I0BBIX TOPMOHOB, 1
Kak Pery/sTopoB pocTa u JuddepeHPoBKH KieToK. C GyHKLMOHUPOBAHHUEM [JAHHOTO TeHA CBsI3aHbl TaKHe CUTHAJ/IbHBIE
TMYTH, KaK KOMIUIEKCHBI CUTHA/IbHBIH My Th Paka MOJIOUHOM Ke/e3bl U CTepOH/joreHe3a B IMYHHUKaX.

I'en CYP27B1 la-ruapokcunasa; Liutoxpom P450, cemeiictso 27, nmozcemerictBo B, momunent 1

DyHKIMsA reHa  JTOT reH KOAUPYeT ujieH cyrepceMeicTBa pepMeHToB uroxpoma P450.  Besku riuroxpoma P450 mpeacTaBistoT coboit
MOHOOKCHI'€Ha3bl, KOTOPbIE KaTa/IM3UPYIOT MHOTHE PeaKLMK, yYacTBYHOLIMe B MeTabosIi3Me J1IeKapCTB M CHHTe3€ X0JlecTe-
pHHa, CTEPOU/IOB U IPYTUX JUMUJ0B. besok, KoAupyeMblii 5TUM reHOM, JI0KaIu3yeTcsl Ha BHyTpeHHel MUTOXOH/JpHa/bHOM
MeMOpaHe, r/ie OH I'HAPOKCUINDPYET 25-rAPOKCHBUTaMUH D3 B mosioxeHun lasbga. B Xofe 3Toi peakLjiy CHHTE3UPYETCs
lanba, 25-guruapokcusutamMuH D3, aktiBHas popMa BuTamuHa D3, KOTopasi CBsI3bIBaeTCS C perienTopoM BuTamuHa D u
perynupyet MeTabo/iu3M Kasblusi. TakuM 06pa3oM, 3TOT GpepMeHT peryavpyeT ypoBeHb 6MO/I0rMYecKy akTHBHOTO BUTa-
MHHa D 1 WrpaeT BakHy0 po/ib B rOMeocTase KanbLysl. MyTaliy B 5TOM reHe MOTYT IPUBECTH K BUTaMMUH D-3aBrcrMOMy
paxuty tumna I.

I'en ESRI1 (a) Scrporenossiii perentop 1 (abha)

®yskius resa  ed ESR1 KogupyeT 3CTPOreHOBBIH PELIENTOP - JIMTaH/|-aK THBUPYEMbI (hakTOp TPAHCKPHIILIUK, COCTOSILLAMA U3 HECKOJIbKHX
JIOMEHOB, BXXHBIX [/ CBSI3bIBAHUS FTOPMOHOB, cBs3biBaHus JITHK 1 aktuBauuu tpaHckpunuuu. benok ESR1 yokamusyercs
B si7ipe, IZie OH MO>KeT 00pa30BbIBaTh FOMOJMMEDHI UM TeTePOAMMEDHI C 3CTPOreHOBhIM pelienitopoM 2. O6a perjeniropa
BeCbMa FOMOJIOTMYHBI, 0COOeHHO B ZiloMeHax cBs3biBaHus JJHK 1 cBsi3bIBaHUs vraHza. Pasnnuns BoIpakeHb! Ha N-KOHLjax
GesKoB, B JOMeHax TpaHcakTHBauu. Oba perienTopa B3auMOZIEHCTBYIOT C OAMHAKOBBIMH yuyacTKamu [JHK 1 mokasbIBaroT
aHaJIOrMUHY0 KapTUHY CBfI3bIBaHUs IMraHzoB. [Toc/ie B3auMo/ieliCTBHS C IMTaHZOM 3CTPOreHOBbIe PeLieNTophI IIpeTeprie-
BalOT KOH(OpPMaIMOHHbIe M3MeHEeHHs! CTIOHTaHHOM AUMepH3aliiy ¢ 06pa3oBaHHeM rOMO W/U/K reTepoauMepoB. [lnMepuso-
BaHHBIY PELIENTOP CBA3BIBAETCS C 3/IEMEHTOM OTBETA B IPOMOTOPHBIX 00/1aCTSAX reHOB-MHUILIeHeH, KOTOpbIe MPUCYTCTBYIOT
B ILIMPOKOM CIIeKTpe TKaHell yeJloBeyeCKOro opraHmsma.

T'en ESR2 () Scrporenossiii perenrop 2 (6eta)
DyHKIUsA reda [ed ESR2 KogupyeT u/ieH ceMelcTBa PeLenTopoB CTPOTeHa U HaZICeMeCTBa (paKTOPOB TPAHCKPHUIILIWH SZIEPHBIX PeLiert-
TopoB. ITpoayKT reHa cogep>xut N-koHreByio JJHK-cBs3biBaroliyto 06;1acTh v C-KOHLIEBOM JIMTaHJ-CBA3bIBAIOIINN JOMEH
Y JIOKa/IM3yeTcs B siipe, LUTOIUIa3Me M MUTOXOHZPUsIX. I1pu cBsi3biBaHWM C 17-6eTa-3CTpaiuonoM WK POACTBEHHBIMU
JIMraHJamy KoJupyemblid 6e/10k 06pa3yeT roMo- WM reTepoJuMepbl, KOTOPbIE B3aMO/IEMCTBYIOT CO Crie{U(HueCKUMU
nocsiefioBaTesibHOoCTsIMU JJHK 111 akTHBa{uM TpaHCKPUIILIU.

I'em FADS2 [lecarypa3sa XHUPHBIX KUCJIOT 2
DyHKIUs reHa  FADS?2 kogupyerT fiecatypasy KUPHBIX KUCJIOT 2, KOTOpast TIPe/ICTaB/isieT CO60# (hepMeHT 6 [ecaTypasa JKUPHBIX KUCIIOT
(delta-6 desaturase (D6D)), y4acCTBYIOILIMI B CHHTE3€ «ITUHHBIX» MMOJTUHEHACKILEHHBIX }KUPHBIX KUCJIOT U3 «KOPOTKHUX»
nipeiiecTBeHHUKOB. [1pu yuactun FADS?2 u3 18:3 w3 obpa3yetcs 18:4 w3, koTopasi oz AeiictBuem ELOVL5 mnpeBpatrja-
etcsi B 20:4 wW3. AHasorn4Hele MpeBpaljeHus POUCXOAAT MPH OMOoCHHTe3e (W6 JOKO3areHTaeHOBOW KUCI/IOTHI (22:5 W) B
reraToLuTax. I101MMOpdU3MEl B 3TOM TeHe MOTYT BIUSTh Ha 3G (eKTUBHOCTE SHJ0reHHOW NepepaboTKy MOMHeHaChIIeH-
HBIX )KUPHBIX KHACJIOT.

I'en PGR TIlIporectepoHoBEIii perienTop
Dynknus reHa  'en PGR KogupyeT reH MporecTepoHOBOrO PELIENTopa - JIMraH/-3aBUCUMOro (DakKTopa TPAHCKPHIILIMKM, HMEFOIIero 2 U3o-
¢dopmel - RPA u PRB. PRA u PRB onocpeytoT pasHblii 3d¢heKT nporectepoHa, 3aBUCSIIME OT TUNA TKaHu: PRB TpebyeTcs
Ji71s1 HOPMaJIbHOT'O pa3BUTHsI MOJIOUHBIX >kKejie3, a PRA — /151 IpaBU/IBHOIO pa3BUTHSL MaTKU U NMOJlepyKaHus perpoyKTHB-
Hol ¢yHKIMK. [ledeKThbl B 5TOM reHe CBSI3aHbI C Pe3UCTEeHTHOCTBIO K IIPOTeCTepOHY.
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I'en PPARG Perenirop raMma, akTHBHPY€EMBIiA TIPOJTH(epaTopoM MepOKCHCOM

Dynknus reHa  'ed PPARG KogupyeT TpaHCKPHITLMOHHBIN (pakKTOp raMMa-periertopa, aKTUBUPYeMbIid NposikdepaTopaMu epOKCHCOM
(PPAR-gamma) cemeiicTBa (aktopoB TpaHcKpuru PPARs. PPAR’s BEICTYIalOT KaK YHUBEPCAIbHBIM 3allUTHBIN MeXa-
HU3M, NPOTHBOZENCTBYIOIINI MaTOTeHHOMY B/IMSTHHIO Ha COCYZbI CTPeCCOPHBIX (DaKTOPOB OKpPY’Kalolllell U BHYyTpeHHe!
cpeabl. PPAR’S akTUBUPYIOT TPAHCKPHUIILIMIO MHOXKECTBA T€HOB,  Y4aCTBYIOILUX B aUIIOreHe3e, OKUC/IEHUU YI/IeBO/OB,
TIOTJIOIEHUY TKaHSIMU CBOOOZHBIX )KUPHBIX KMC/IOT U APYTHUX MPOLIeccax yriaeBOAHOro,  JIMIMAHOrO o6MeHa v SHepre-
THUYECKOro romeocrasa. PPAR+ Haubosiee IIHPOKO PacrpoCTpaHeHbl B 6esioii v 6ypoit )KUPOBOU TKaHH, Makpodarax,
SHJOTe/HH COCYZAO0B, TOJICTOM KUILIKeH cesle3eHKe, a TaKKe B CKeJIETHOM U cepflevHOl MbIIlille, TeueHH, MOUeBOM IIy3bIpe.
TTpoZiyKT 3TOrO TeHa SIBJ/ISIeTCS. OCHOBHBIM (haKTOPOM perysisiiuy fuddepeHPOBKY aIMIIOLUTOB, a TakXe CrocobCTByeT
9KCIpeccry Geska, TPaHCTIOPTUPYIOILEr0 KUPHbIE KUC/IOTI, MOBBILIAET IKCIIPECCUI0 U aKTUBHOCTS alleTri-KoA-crHTasbl,
(hochaTHAUTMHO3UTO/I-3-KUHA3b], YBeJIMYMBaeT SKCIIPeCCHIO F'eHa aIuTIOHeKTHHA, TPAaHCIIopTepa IJIF0K03bl, NOfaBIIseT 3KC-
MPeCCHIO TeHa JIeNTHHA, UHIMOUPYeT SKCIIPeCcCHI0 B )KMPOBOW TKaHU (hakTopa HeKpo3a OITyXOJ/IM aib(a, 4To CONPOBOXK/a-
€TCsl CHWKEHHEM PHCKA Pa3BUTHS HHCY/TMHOPE3UCTeHTHOCTH U y/TyULlIeHHeM CEeKpeLiUy WHCY/IHHa OeTa-KIeTKaMu.

I'en SHBG TI'1oGynuH, CBA3LIBAOLINM [T0I0BbIE TOPMOHBI

®ynkius reHa ed SHBG KogupyeT I/IMKONPOTENH, KOTOPbIH CHEL(pUUECKH CBSI3bIBAET TI0/I0BbIE TOPMOHBI (TECTOCTEPOH,  SCTPAJHOI,
MIPOreCTEePOH U /Ip.), CHWKasi UX OHOJIOrMUeCKYH0 aKTUBHOCTb. ['JI0OY/IMH COCTOUT U3 ABYX U/IeHTUUHBIX CyObeUHUL] 1
CO/IEP>KUT OJJVH YYaCTOK CBSI3bIBAaHUS CTEPOM/JHBIX TOPMOHOB. Ero BeIpaboTKa OCYIIeCTB/ISIETCS IPEUMYIIIeCTBEHHO KIIeT-
KaMH MeYeHH U BbIJeeHHe 3aBUCHT OT MHOTHX (akTopoB. CTepon/CBSI3bIBAIOLMIL GEIOK yUacTBYeT B TPAaHCIIOPTUPOBKE
TIOJIOBBIX TOPMOHOB B TI/Ia3Me KPOBU U €r0 KOHLIEHTPALUS AB/IsieTCs (PaKTOPOM aKTHBHOCTH MOJIOBBIX TOPMOHOB.  Takke
T7I00YJ/IH 3allUILAeT TeCTOCTEPOH U 3CTPAJHOI OT MeTabOMNUeCKOH HHAKTUBALINM, BBITTOJIHSIS JEMOHUPYIOILYIO (QYHKIIHIO,
crieLduyeH A1s 5-asbda-AUruApoTeCTOCTEPOHA, TECTOCTEPOHA U 17-6eTa-3cTpagunona.

I'en SRD5A2 Crepoug-5-anbhapenykrasa, anb(a-2-MoIumenTis
Dynknus reHa Ten SRD5A2, pacriosioyKeHHbIH B JI0OKyce 2p23, KoAUpyeT 0esloK cTepou/i-5-anbhapeaykrasy Il Tura - KiroueBoid hep-
MeHT MeTabo/1M3Ma TeCTOCTePOHA.  OTOT ()epPMEHT OTHOCUTCS K HUKOTUHAMU/|aleHUHUHMHYK/IeoTuAruaporeHdocdar
(HAI®H)-3aBucUMBIM (epMeHTaM U IpeobpasyeT TecToCTepoH B auruzaporectocTepoH ((DHT; AOI'T), xoropslii B 10
pa3 akTHBHee CBOero mpejuiectBeHHUKa. SRD5A2 mpefcraBiieH B TKaHSIX NPeZACTaTe/IbHON JKeJle3bl, CeMeHHBIX MTy3bIpb-
Kax, Koxe. /JaHHbIN (hepMeHT He0OX04UM /11 TIOA/iep)KaHUs aKTUBHOCTH, (DYHKLIOHMPOBAHHUS U POCTa Ipe/CTaTe/IbHOM
’KeJe3bl, HOPMaJIbHOT'O CIIepMaToreHesa.

I'en VDR Perjenrop BuramuiHa D

Dynknus reHa  'en VDR KogupyeT sifiepHbIA TOPMOHA/BHBIN perienTop BuTamuHa D3, KOTOPEIH Takke (GYHKIMOHUPYET B KaueCTBe pelLier-
TOpa /17151 BTOPUYHOM >KeTUHOM KUC/IOThI — IMTOXOJI€BOM KUC/IOTHI. PellenTop MpUHa/IeXUT K CeMelCTBY TPaHC-aKTHBHBIX
PeryJISITOPHBIX ()aKTOPOB TPAHCKPHUIILIMK -  ONOCpeyeT fieiicTBre BUTaMUHA D3,  KOHTposmpysi (4epe3 acCOLMALHIo C
WINA C-KoMI1IeKCOM) 9KCIpeccHIo reHOB, UyBCTBUTeIbHBIX K FopMoHaM. ITo cBoell noc/iejoBaTe/IbHOCTH UMeeT CXOZCTBO
C peLieNnTopaMy CTePOUHBIX U TUPEOUJHbIX TOPMOHOB. MHUIlIeH! 3TOro silepHOr0 TOPMOHA/IBHOTO peLlellTopa y4acTBYIOT,
B MUHepaIbHOM 0OMeHe - UrpaeT LieHTPAIbHYIO PO/Ib B FOMeOoCTase Kaiblusi. KpoMe TOro, peLienTop peryaupyeT Lebid
psAZL pYTMX MeTaboINUeCKUX IyTeld, HanpHuMep, 3afleliCTBOBaHHbIe B MIMMYHHOM OTBeTe U pake. MyTaiuu B reHe VDR
cBs3anbl o 1T trrom BuTamuH D-pesucrenTHOr0 paxura. OfHOHYK/IeOTH/HBINA T0MMMOP()U3M B CTAapT-KOJOHE IPUBOJUT K
CMeIlleHHI0 NHUALAaTOPHOTO KOZIOHa Ha TPY KOJIOHA OT Havasa.

Jarta: 13.04.2023 Bpau-reseruk : Kobsosa FO.K. IMopnucsk:

Hamnpasnenue 0000039810 TEST TEST TEST Crpanuua 7 us 7



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7

