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Pe3rome

B nactosiiiee Bpemsi Bc€ Oouibliie MOSBIAETCS AAHHBIX 00 3KCTPAOpaTbHBIX
peuentopax k roppkoMy Bkycy (TAS2R). B 0030pe npuBOIATCS COBpEMEHHBIC
JIaHHBIE TI0 TTOTMMOPp(PHU3MaM, OCOOEHHOCTSM PKCIIPECCUHU U (PYHKITMOHUPOBAHUS 38
noaruna TAS2R (TAS2R38), ero MoJIEKYJISIPHBIX BapHaHTax, Pa3iMyYarOlUuXCs
CTETEHBIO YYBCTBUTEIBLHOCTH K JIUTAHJaM U MX POJIM B MaTOTeHe3e 3a00JieBaHUMN
opraHoB JibixaHus. [loka3piBaeTCss MEXaHWU3M TPAHCAYKIIUH CUTHAJIAa OT BKYCOBBIX
perienTopoB, omnocpenoBanHbiii G-Oenmkom. [lpuBonsarcs cBemeHus 00 ydacTuu
TAS2R38 B cucTeMe MECTHOM 3alllUTHl B PECHUTYATOM SIHTEIHH JIBIXaTEIbHBIX
nyTed, ero akTUBalMd MOJIEKYJaMH CHUCTeMbl '"quorum sensing" U CBs3U C
KOMIIOHEHTaMU MYKOILMJIMAPHOTO KiupeHca. bpulo MokazaHo, 4TO JE€lCTBUE
muragga Ha TAS2R38 mpuBogut K aktuBaruu NO-CHHTa3bl ¢ IOCIEIYIOMICH
npoaykuuei okcuaa azota (NO), 3amyckaromero psiji BHyTPUKICTOYHBIX PEaKIIHA,
BEIYIIUX K YBEJIUYEHUIO CKOPOCTH OMEHUSI PECHUYEK MEPIATEIbHOTO SUTENHS, a
TaK)K€ OKa3bIBAIOIIETO TpsMoe aHThOakTepuanbHoe aciicTtBue. TAS2R38 Takke
00Hapy>KMUBAETCA Ha JICUKOIUTAX, TPUUEM €TO IKCIPECCHSI C BO3PACTOM CHUMKAETCS,
YTO MOXET paccMaTpPUBAThCS B KA4eCTBE KOMIIOHEHTAa OOIIEro CTapeHus
MMMYHOKOMIIETEHTHBIX KJIETOK opraHu3Ma. M3BectHo, uro aktuBamms TAS2R38,
KpOM€ TOro, CIIOCOOCTBYET YCWJICHHIO (DaronuTapHON aKTUBHOCTH Makpodaros,
4TO TaKxke omocpenoBaHo aeiictBueM G-Oenka u Il M®. Penentoper TAS2R
paccMaTpHBAalOTC M KakK CTPYKTYpbl, aCCOLUMHUPOBAHHBIE C AJJIEPTHUYECKUMHU
3a00JIeBaHUSIMH, B YaCTHOCTH ¢ OpOHXHAILHON acTMOM. B Xo/1€ psia nccienoBanmii
B Ipynmax JeTeid ¢ OpOHXHAIbHOW acTMOW OBUIO BBISIBJICHO, YTO JKCIPECCHUs
oonpHcTBAa TAS2R BhIIIE Y IeTel ¢ TsKENOM OpoHXUaNbHOM acTMoi. B npyrux
paboTtax ObLIO MMOKA3aHO, YTO Y JHI] C 303MHO(DUILHBIM BapUAHTOM XPOHUYECKOTO
pUHOCHUHYCUTA HaOmrojaeTcst 0oJjiee BBICOKUM ypoBeHb 3kcmpeccun TAS2R38 B
BEPXHUX JIbIXaTEIbHBIX MYTSIX B CPAaBHEHUM C TAaKOBBIM Yy JIMI[ C XPOHUYECKUM
puHOCHHYyCHTOM 0€3 s03uHOGmIMu. Ha ceromusmHuii neHb (QYHKIHOHATbHAS
3HAYMMOCTh KCTPAOPATBHBIX PEIIENTOPOB K TOPHKOMY BKYCY U3y4Y€Ha HE B MOJIHOU
Mepe. B nmampHeimem emie  MPEACTOUT  BBIMOJIHUTH — OOJBIION  00BEM
UCCIIEIOBATENLCKOM pa0OTHI i OKOHYATENbHOTO MoHMMaHus poiu TASZR B

naToreHese 3a00JeBaHUI OPraHOB JIBIXaHUS.

KarwueBsblie ciaoBa: TASZ2R, TAS2R38, nomumopdpuszm, G-6emok, cucrema
«quorum sensing», OpoHxHaibHas acTMa.
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Abstract

More and more new data, concerning extraoral bitter taste receptors (TAS2R),
appear now. Current data on polymorphisms, expression patterns and form of
TAS2R subtype 38 (TAS2R38), its molecular variants that differ in the degrees of
sensitivity to ligands and their role in the pathogenesis of respiratory disorders are
discussed in this review. The mechanism of signal transduction from taste receptors
mediated by G-protein is shown. Participation of TAS2R38 in the local protective
mechanisms in a ciliated epithelium of the respiratory tract and its activation by
“quorum sensing” system molecules and its connection with the components of
mucociliary clearance are presented. It has been shown that the action of the ligand
on the TAS2R38 leads to the activation of NO synthase, followed by the production
of nitric oxide (NO), which triggers a number of intracellular reactions leading to an
increase in the rate of beating of the cilia of the ciliary epithelium, as well as having
a direct antibacterial effect. TAS2R38 are also found on leukocytes, and its
expression decreases with age, which can be considered as a component of the
general aging of immunocompetent cells in the body. It is known that activation of
TAS2R38 also enhances the phagocytic activity of macrophages, which is also
mediated by the action of G-protein and cGMP. TAS2R receptors are also
considered to be associated with allergic diseases, in particular — with bronchial
asthma. A number of studies in groups of children with bronchial asthma revealed
that the expression of most TAS2Rs was higher in children with severe bronchial
asthma. Other studies have shown that patients with the eosinophilic variant of
chronic rhinosinusitis have a higher levels of TAS2R38 expression in the upper
respiratory tract compared to those with chronic rhinosinusitis without eosinophilia.
To date, the functional significance of extraoral bitter taste receptors has not been
fully studied. In the future, a large amount of research work remains to be done to

finally understand the role of TAS2R in the pathogenesis of respiratory diseases.

Keywords: TAS2R, TAS2R38, polymorphism, G-protein, «quorum sensing»
system, bronchial asthma.
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1 BBenenue

K Hacrosimemy Bpemenu onmcanbl 25 nmoarunoB TAS2R [1], skcnpeccus
KOTOPBIX TPENCTaBIsAeT COOOM TKaHe- W KiIeTOoYHocHelupuUHbIA mnpouecc [2],
npeaonpeaesieHHbIH (PYHKIIMOHUPOBAHUEM JIAHHBIX PELENTOPOB NocpeactBoM G-
0€eJI0K-aCCOIMMPOBAHHOIO MYTH BHYTPUKIETOYHOU CUTHAJIBHOM cuctemsl [3]. [Ipu
aToM, Kaxaeli moatun TAS2R xapakrepusyercs COOCTBEHHBIM CEJIEKTHBHBIM
CPOJICTBOM K BEIIECTBaM T'OPHKOTO BKyca (BKYCOBBIM Juranmam) [1] u obmamaer
OTpeNIeIEHHBIM JUATIA30HOM YYyBCTBUTEILHOCTH, O0YCIOBICHHBIM T€HETHYECKUM
nOJUMOP(PU3MOM.

Panee MbI nccnenoBany BKIaa OAHOHYKICOTHAHBIX MOIUMOPPU3MOB (single
nucleotide polymorphism — SNP) siiemenToB curHaiabHoi cuctembl JAK-STAT B
natorene3 OponxuanbHOW actmbl [4, 5]. B curnamenbix cucremax TAS2-
peuentopoB HauOonblie WHGPOPMATUBHOCTHIO B paMKaX T'€HETHYECKOTO
nouMopdu3Ma B HacTosIee Bpems obsanaer peuentop TAS2R38.

N3BecTHO, uTo reH, koaupyroumii TAS2R38, nokanusyercs B yuyactke 7q34
u coaepxuT 1 3k30H. COOTBETCTBYIOUIMI €My pELENnTOp HMEET CPOACTBO K
dbenmntnokapbamuny (PTC) u  6-N-nmponuntuoypammny (PROP) [6]. OG6a
COEIMHEHHMSI SIBJISIOTCS TPOU3BOJAHBIMU THOMOYEBUHBI M1 UMEIOT B CBOEM COCTaBE
TUOIMAHATHYIO XuMHU4eckyr rpynmy (N=C-S-), Omaromaps KoTopoi o0JagaroT
ropbkuM BKycoMm. HecMoTpst Ha 9T0, Janeko He BCE CIIOCOOHBI OMIYIIATh TOPHKUN
BKyc (enuntuokapbammuaa u 6-N-mponmntuoypanuia, dYTO OOBACHAETCA
CyIlleCTBOBaHMEM HeCKOJIbkuX (popm perentopa TAS2R38, paznugarommxcs mo
CTEMEHU BKYCOBOW YyBCTBUTEIBHOCTH.

W3BecTHbl naBe Hambojee pacupoCTpaHEHHBIE MOJIEKYJISIPHBIE (OPMBI
TAS2R38: PAV (nponun-ananuH-BanvH) U AVI (anaHuH-BanuH-U30JeHIUH) [7],
nerepmunupoBannbie TpeMsi SNP rena TAS2R38. Tak, SNP rs713598, rs1726866
u 1s10246939 BenyT K 3aMeHe NPOJIMHA HA ajaHuH B nosoxeHuu 49 (Pro49Ala),
aJlaHWHA Ha BaJuH B mojioxkeHUU 262 (Ala262Val) u BanuHa Ha HW30JCHIIMH B
nonoxxkennn 296 (Val296lle) coorBerctBeHHo [8]. CoBMecTHOE HAcjedOBaHUE
NEPEYUCIICHHBIX BAPUAHTOB, B CBOIO OUYEpE/Ib, MPUBOIUT K 00OPA30BAHUIO OJTHOTO U3
panee ynoMsHyThIX ¢opm perientopa. [Ipu stom PAV siBisiercst akTuBHO#M hopmoit
peuentopa TAS2R38 (mpenonpenenseT HU3KUM MOPOT YyBCTBUTEIHHOCTH), a AVI
- HEaKTHBHOM (TpeAomnpenensieT BBICOKUN MOPOr YYBCTBUTEIBHOCTH), UTO B
npeaenax pernenTopHbIX KieTok I Trma si3p1ka 1 Hé6a 00yCcIaBIMBaET BHICOKYIO HIIH
HU3KYIO BKYCOBYIO UYBCTBUTEIBHOCTh COOTBETCTBEHHO.

B npenenax peCHUTYATOTO MUTENHS bIXaTEIbHBIX MYTEW MPEACTABICHHbIC
Boiie gopmbl TAS2R38 mpenompenensior cTeneHb BBIPAKEHHOCTH MECTHOM
MPOTEKIIMHU, OCHOBAHHON Ha MexaHu3Me iercTBUs NO (yCuieHuH MyKOUMJIUAPHOTO
KJIIUpEHCa, TPsSMOM aHTUOakTepuaabHoM 3¢dekre) [9], mpoayKuuss KOTOPOTo
OCYULIECTBJISIETCS 32 CUET aKTUBALMM PEUENTOpa MOJIEKYJaMU CHUCTEMbI "quorum
sensing", BRICTYNAIOIIUMH B POJIM JOTIOJIHUTEIHHOM TPyMIibl €ro aroHucToB [10].
Bzaumopeiicteue TAS2R ¢ nurangamu, B TOM 4YHUCJIE C MOJIEKYJIaMU CHUCTEMBI
"quorum sensing", mnpoayuupyeMbiMu Pseudomonas aeruginosa U JIpyruMu
rpaMOTpUIIATEIbHBIMU OAKTEPUSIMU, 3aITyCKAET CUTHAIBHBINA KaCKa/l, BKIFOUAIOIINANA
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aktuBanio G-Oenka ¢ mocnenyomiet ero auccornmanuedn Ha Go-cyObeIUHUILY
ractayuud u GB3/Gyl3-cyobenununsl, PLCB2-onocpenoBanHoe BBICBOOOXKICHNE
Ca** u3 BHYTPUKJIETOYHBIX Jeno, Ca?*-3aBucuMyI0 aKTHBAIIHIO,
MPEANOJIOKUTENbHO, dHA0TenanbHOM NO-cunTasbl (eNOS) ¢ 1enbio TpoayKIuu
okcuaa azora (NO) [9]. CunTe3upoBaHHbIN B Takux ycioBusax NO 3amyckaeT psj
BHYTPHUKJIETOYHBIX PEAKIMM, BEAYIIUX K YBETUUECHUIO CKOPOCTH OUEHUSI PECHUYEK
MEpPIATEIPHOTO JMUTENHsI, a TaKKe€ OKa3bIBACT NPSIMOE aHTHOAKTEPHATHHOE
neiicteue npu audPys3un yepes anukaibHyI0 MEMOpaHy.
Kak ormeueno panee, sddextuBHOCTh TAS2R38-0mocpenoBaHHON MPOTEKIIUN
3aBucHT OT BapuanTa (PAV unu AVI) peuenrtopa. Hannyummuit PTC-, 3-0x0-C12-
HSL- u C4-HSL-unayuupoBaHHBIN OTBET B BUJE MOBBIIIEHUS BHYTPUKIETOUHOM
xonueHTpamun Ca?*, HauboNbIIMH IPUPOCT CKOPOCTH JBWKEHHS DPECHHYEK
MepLATENbHOr0 MUTENUS U KoHIeHTpauuu NO HaOnrogancss npyu ToOMO3UTOTHOM
rariotunie PAV/PAV B cpaBHeHun ¢ TakoBeIM npu Tamiotunax PAV/AVI u
AVI/AVI [11]. Takum o0pazom, MOKHO MPEATTOI0KUTH, YTO JIUIA C TOMO3UTOTHBIM
ramiotuniom PAV/PAV 0Gosee yCTOMYMBBI K PECITUPATOPHBIM UH(PEKITUSIM.
OTtnenpHOE BHUMaHHUE oOpaiiaeT Ha ce0s pakT oOHapyxkeHus perentopa TAS2R38
Ha JIeliKkonuTax (HeuTpoduiaax, MOHOIIUTAX, TUMQOIUTAX) TeprudeprudaecKoi KpoBU
yenopeka [12]. [lpeumymectBenHo, TAS2R38 skcnpeccupyercs Ha HelTpodumax
¥ MOHOIMTaxX. B MeHbIIeH CTETEHH PElenTop IKCIPECCUPYETCS Ha JIUMQOIHMTAX
[12]. Ilpu 3TOoM, B mpeaenax JaHHOW (paKIUHU JEUKOLKUTOB MO BBIPAKEHHOCTH
skcnpeccun CD8+ T-mumdoruTel (muToTOKCHYeckne T-TuMGOIUTHI) YCTyHaroT
CD4+ T-mumdomuram (T-xemmepam) [12]. C  Bo3pacToM  KOJIMYECTBO
sKcmpeccupyeMbix  perentopoB  TAS2R38 Bo Bcex (pakiusx JIEHKOIIMTOB
3HAUUTENBHO cokpamaercss [12], 4TO MOXKeT paccMaTpuBaThbCsi B KadyeCTBE
KOMIIOHEHTa OOILIEro CTapeHuss HMMMYHOKOMIIETEHTHBIX KJIETOK OpraHu3Ma,
BEIYIIETO K CHUKEHUIO TPOTEKTUBHBIX BO3MOKHOCTEH UMMYHUTETA.
OyHKIMOHANIbHAA 3HAYMMOCTh TAS2R38, 50KannM30BaHHOTO Ha JEUKOLUTAX,
u3ydyeHa He B MoJIHOM Mepe. M3BeCTHO, UTO akTHBALMs [aHHOTO pPElenTopa
OCYIIECTBIISIETCS, B YACTHOCTH, ITyTEM B3aUMOJICHCTBUS C paHEE YK€ YITOMHUHAEMOU
CUrHajapHOM MoJjekymoi 3-0X0-C12-HSL (N-(3-okcomomekaHownn)-1-romocepuH
JAKTOH) M, TPENOJIOKHUTENbHO, compoBoxkaaerca Ca®"-omocpemoBaHHOM
WHYKIIMEN UMMYHHOT'O OTBETA.
N3BectHo, uro aktuBamusi TAS2R38 Takke cmocoOCTBYeT — YCHIICHUIO
daromurapHoii akTuBHOCTH MakpodaroB. HemaBHO mpoBeAEHHBIE HCCIICIOBAHUS
BRIABWIM B Makpodarax Ca’*-3aBHCHMYI0 aKTHBALMIO SHAOTEMUaIbHOH NO-
cuntazpl (eNOS) wu HelipoHanbHOM NO-cuntazel (nNOS) ¢ mnocnenyrouien
npoaykuuid NO B otBer Ha ctumyssinuio TAS2R (B Ttom uncine TAS2R38), uto
paHee ObUIO MPOAEMOHCTPUPOBAHO B Mpeleiax MEepUATEIbHOTO AIUTENHS
JbIXaTeabHbIX myTed. CUHTE3UpOBaHHBIN B TakuX ycnoBusx NO, B CBOIO ouepe/b,
3alyCKaeT psiJi BHYTPUKIECTOYHBIX Peakilvi, BKItoUaronmii oopazopanue ul MO u
aKTHUBAILIMIO NMPOTEMHKHUHA3bl G, COMPOBOXKAAIONIYIOCS yCHIIEHHEM (haroluTapHON
akTuBHOCTH [13].
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B Hacrosmee Bpems penentopel TAS2R paccmaTpuBaroTCsi HE TOJIBKO B Ka4€CTBE
KOMITOHEHTOB BPOXKAEHHOTO UIMMYHHTETA, HO U KaK CTPYKTYpPBI, aCCOLMUPOBaHHbBIC
C aJJIEpru4ecKUMHU 3a00J1€BaHUSIMH, B YACTHOCTH ¢ OpOHXHAIbHOUM acTMoil. B xone
psiaa UCCIIEJOBAHUMN B IpyIIax AeTel ¢ OpOHXUAIBbHON aCTMOM OBLIO BBISIBIEHO, UTO
skcrpeccust 0onbiuHcTBa TAS2R BhIIIE Yy 1eTel ¢ THKENONH OpOHXHATBHOM acTMOM
[14].
JlanHble, Kacaroluecsi OIEHKH OCOOCHHOCTH OJKCIPECCHU HEMOCPEICTBEHHO
TAS2R38 mpu 3a0oneBaHUSX aJIEPrUUYECKOM MPHUPOABI, HOCAT BECbMa
OTpaHUYEHHBIA Xapakrep. Tak, COrJacHO HEKOTOPBIM HCCIEAOBaHUSAM, y JHUL C
’03MHO(DUIBHBIM BapUaHTOM XPOHMYECKOTO PHUHOCHMHYCHTa HaOdromaercs Oosee
BBICOKHUH ypoBeHb dkcnpeccun TAS2R38 B mpeenax BEpXHUX JIbIXaTEIbHbBIX MyTeN
B CPaBHEHHH C TAKOBBIM Y JIMI] C XPOHUYECKUM PUHOCUHYCUTOM 0€3 303UHOPUINN
[15].
2 3aki04eHue

Bxnan sxcrpaopansibix TAS2R B OpoHXOAMIATALIMIO U peaTU3alUI0 MEXaHU3MOB
MECTHOTO MMMYHHUTETa B CJIM3UCTON OpPOHXOB IMO3BOJSIET paccMaTpuBaTh HX B
KauecTBe 3HAYMMOTO 3BEHA I[aToreHe3a OOJIe3HEl OpraHoB MAbIXaHUS, a HX
nouMophu3Mbl — Kak (PaKTOp MPOrHO3a PUCKA Pa3BUTUSA U TSHKECTH TEUEHUS
3abosieBanui, dpdekTuBHOCTU Tepanuu. Takum oOpa3zoM, otMeTum, yto TAS2-
peLenTopsl — 3TO MOTEHIMAIBFHO HOBAsi MUIIECHb JJIs1 BO3JACHCTBHUS Ha MAaTOTEHE3
pecniupatopHoil natonoruu. [ansHeimme uccnenoBanusa s3kcnpeccun TAS2R, eé
peryisiluuy, MNOIUMOP(PU3MOB pa3HbIX MOJITUIOB STUX PELENTOPOB JIOJKHBI
IIPEIOCTaBUTh HOBBIE (DAKTHI O POJIA 3TUX MOJIEKYJ B MEXaHU3MAaX MYKOIMIIUAPHOTO
KJIUpeHca, OpOHXOIMIATallud U UMMYHUTETA.
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