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Pesiome. B-11MboOLMTH y4acTBYIOT B pa3BUTUM MHOTUX 3a00€BaHUT, B TOM YMCJI€ ayTOUMMYHHBIX, OH-
KOJIOTMYECKUX W MH(MEKIUOHHBIX. B oTinmune ot perynsitopHbix T-mumdonuTos, poib B-mmMdonuros B
MPOTUBOBOCIIAIUTEILHON PETYJISILIMM UMMYHHOTO OTBETa CTajla aKTUBHO U3Y4aThCsl OTHOCUTEJILHO HEAABHO.
Huroxkunst IL-10 u TGF-f aBisiioTCs OMTHUMY U3 KITIOYEBBIX CEKPETUPYEMbBIX (PaKTOPOB UMMYHOCYIIPECCUM,
MOATOMY U3yYeHUE OCOOEHHOCTEU MX TPAHCKPUIILIMOHHON peryasiuu B B-kieTkax mpeactaBisieTcsl akTy-
aJIbHOU 3amaveil.

HaHHast paboTa mocpsiieHa GyHKIMOHAIBHON XapaKTEepUCTUKE MPOMOTOPHBIX obyacteit reHoB IL 10
n TGFBI B UMMOPTaJIN30BaHHBIX B-KIIETOYHBIX JTUHMSIX, COOTBETCTBYIOIINX Pa3HBIM CTaOWSIM Pa3BUTHS
B-nmumponuuroB — Reh u Raji. st 3T0ro Mbl uaeHTUGUUMPOBAINU 00JaCTU MOTEHIUATbHBIX TPOMOTOPOB
reHoB /L 10wu TGFBI, opueHTUPYSICh Ha SNUTeHeTUYECKUE TTPU3HAKM (PYHKIIMOHATBHBIX PETYISITOPHBIX 00-
JlacTeil, onpeaensieMblx onopuHdopMaTUIeCKUMU MeTogaMu aHanu3a gaHHbix ChIP-Seq xpoMaTUHOBBIX
MmeToK B CD19* mmMdonmrax. Mbl M3y4dmiad aKTUBHOCTh BEIOPAHHBIX IIPOMOTOPOB € TIOMOIIIBIO PEIIopTep-
Horo aHanu3a B B-kiieTkax. [lomoJHUTEIbHO, Mbl (DYHKIIMOHAJIBHO OXapaKTEePU30BaI OAHOHYKJICOTHUIHBII
noanmMopdusm rs1800469, KoTopsIil pacitojioxkeH B rTpomotope 7GFBI 1 accolmmpoBaH ¢ pa3BUTHEM KOJIO-
PEKTaJIbHOTO paKa, XpOHWYECKON OOCTPYKTUBHOU OOJIE3HBIO JIETKMX W PUCKOM paguallMoHHOro ¢gpuoposa.
AXTUBHOCTB TIpoMoTOopoB /L 10 u TGFBI Bo3pacTtana B Mmomein Ipo-B-kietok Reh m Mmomenu 6oitee 3peabrx
B-nmumdponnrton Raji mocne crumynsauum GopOo0JOBbIM 3(PUPOM, TTpUUYEM aKTUBHOCTh OOOUX MPOMOTOPOB
ObIJIa HIKE B KJIeTKax TMHUU Raji. [IprcyTcTBIe MUHOPHOTO ajuTess OMHOHYKJICOTUAHOTO IToJIMMopdhr3Ma
rs1800469(A) npuUBOAMIO K TTOBBIIIEHUIO aKTUBHOCTH TTpoMoTopa reHa TGFBI B CTUMYIMPOBAHHON KJle-
TouHOI nuHUM Reh. Boiiee Bbicokast akTUBHOCTH poMoTopoB /L 10 v TGFBI B KieTKax OCTpOro JIMMQo-
OnacTHoroO Jieiiko3a Reh MoxkeT ObITh CBS3aHa ¢ XapaKTEpPHBIM IJISI 9TOW MaTOJOTUU YBEIUYEHUEM UMMY-
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Hocymnpeccuu. Takxke BO3MOXHO, UTO aKTuBalus Ipo-B-kinetok Reh BbI3biBaeT ux nuddepeHInpoBKY B
MOHOILIMTOTIONOOHBIE KJIETKU, KOTOpble Mo ayTOKpUHHBIM Bo3aeiictBueM TGF- u IL-10 moryT nosisipu-
30BaThCcd B M2-Makpodaru, Npoayuupyoliue N1poTUBOBOCIIAIUTENbHbBIE LIUTOKUHBI. M2-Makpodaru Mo-
ryT GYHKIMOHUPOBATH B KAYECTBE OIMYyXOJb-aCCOLMUPOBAHHBIX MaKpOodaros, KOTOPhIE SIBISIOTCS Ba>KHBIM
KOMIIOHEHTOM OITYyX0JIEBOTO MUKPOOKPYXKEHUS U CITIOCOOCTBYIOT Pa3BUTHUIO KOJOPEKTATIbHOTO paka. Kpome
TOro, noBbIlIeHHbIN ypoBeHb TGF-[3 B TKaHSIX MOBBIIIAET PUCKU BOZHUKHOBEHUS (pUOPO3a U CHUKAET ypO-
BEHb BOCHAJICHUS MTPU XPOHUYECKON OOCTPYKTUBHOI OOJI€3HU JIETKUX.

Karouesnie cnosa: peeynsyus mpanckpunyuu, ummynocynpeccus, B-aumeoyumeot, IL-10, TGF-f, SNP

FUNCTIONAL CHARACTERISTICS OF THE GENE PROMOTERS
OF ANTI-INFLAMMATORY CYTOKINES TGF-$ AND IL-10IN
B LYMPHOCYTE CELL MODELS

Uvarova A.N,, Ustiugova A.S., Zheremyan E.A., Stasevich E.M.,
Korneev K.V,, Kuprash D.V.

Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russian Federation

Abstract. B cells play a crucial role in the pathogenesis of various diseases, such as autoimmune disorders,
cancers, and infections. Unlike regulatory T cells, the anti-inflammatory capabilities of B cells have only
recently garnered attention. Cytokines IL-10 and TGF-B are among the key secreted immunosuppressive
factors, therefore studying the characteristics of their transcriptional regulation in B cells appears to be
a relevant task. This study focuses on characterizing the promoter regions of /L10 and TGFBI genes in
immortalized B cell lines representing different developmental stages — Reh and Raji. To achieve this, we
identified potential promoter regions guided by the epigenetic features of functional regulatory regions
determined by bioinformatics methods of ChIP-Seq data analysis of chromatin marks in CD19* lymphocytes.
We examined the activity of selected promoters using reporter analysis in B cells. Additionally, we studied the
impact of a single nucleotide polymorphism rs1800469 in the 7TGFB1 promoter, which is associated with the
development of colorectal cancer, chronic obstructive pulmonary disease, and the risk of radiation fibrosis. Our
results showed increased promoter activity of /L 10 and TGFBI in the Reh pro-B cells compared to the Raji
mature B cells upon stimulation. Interestingly, the presence of the minor allele of rs1800469 led to enhanced
TGFBI promoter activity in the Reh cells. Higher activity of /L /0and TGFB I promoters in acute lymphoblastic
leukemia Reh cells may be associated with the increased immunosuppression, which is characteristic of this
pathology. It is also possible that activation of pro-B cells Reh induces their differentiation into monocyte-like
cells, which can be polarized into alternatively activated (M2) macrophages by autocrine TGF-3 and IL-10. M2
macrophages can function as tumor-associated macrophages and contribute to the development of colorectal
cancer. Moreover, increased levels of TGF-J in tissues increase the risks of fibrosis and decrease inflammation
levels in chronic obstructive pulmonary disease.

Keywords: transcription regulation, immunosupression, B cells, IL-10, TGF-$, SNP

Pabota BbImosHeHa Npu GUHAHCOBOU MOAAEPK-
Ke Poccmiickoro HaygyHoro ¢oHzma: rpanT Ne 22-14-
00398 (m3yuenme mpomortopa IL-10), rpant Ne 21-
74-00106 (uzyuyenue npomoropa TGF-f).

BeegeHve

B-1uM@oLuUThl UrpaloT BaXHYIO pPOJb B PEry-
JISILIMM UMMYHHOT'O OTBETa KakK B HOpMeE, TaK U IIpu
MaToJOrn4YecKux coctossHusX [3]. TpaauumoHHO oc-
HOBHOI (pyHKIIMel B-KiIeTOK cunTaeTcs MpoayKIIns
AHTHUTEJT B OTBET HA Uy>XKEPOIHBIC aHTUTCHBI, OJTHAKO

TakKXe€ W3BECTHBI UMMYHOCYIIPECCOPHbIE CBOWCTBA
B-xutetok [13]. PeryngaropHbie B-nmumdouurtsl ocy-
LIECTBJISIIOT CBOIO UMMYHOCYIIPECCUBHYIO (DYHKIIUIO
3a CYET MPOAYKIMUU MPOBOCHATUTEIbHBIX LIUTOKHU-
HoB IL-10, TGF-p, IL-35, rpan3uma B, a Takxe
akcnipeccuu CD39, CD73 u PD-L1, koTopble MHTU-
OupyIoT Npojudepanuno U NpoaAyKIHNIO [IUTOKMHOB
appexkropHbiMu T-knetkamu [14, 15]. B npeacras-
JIeHHOU paboTe Mbl CHOKYCUPOBAIMCH HA (DYHKIIM-
OHAJIbHOU XapaKTepUCTUKE MPOMOTOPHBIX 00acTeN
reHoB TGFBI v IL10 B B-xknetouHblx auHUsAX Reh u
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Dyuxyuonanvras xapakmepucmuka npomomopos TGF-B u IL-10 ¢ B-aumpoyumax
Functional characteristics of TGF-P and IL- 10 promoters in B cells

Raji, B KOTOpBIX ObLIa MOKa3aHa dKCIPECCUs Uccie-
JNyeMBIX TeHOB, corjlacHo 0a3am naHHbix FANTOMS
human promoterome (https://fantom.gsc.riken.jp/
zenbu/) u Cancer Cell Line Encyclopedia (https://
sites.broadinstitute.org/ccle/). Ilo cBouM xapakTe-
pPUCTUKAM MTPOUCXOISIIAST U3 OCTPOTO JIMMDOOIacT-
Horo Jeiiko3a JuHUs Reh cooTBeTcTByeT cTamuu
npo-B-kjIeTOK, a M30/JMpOBaHHBIE U3 ITALIMEHTA C
aumdpomoit bepkutra knetku Raji mpencraBasior
coboii Mmoaeab HauBHbIX B-nmuMdonuTtos [7].

Marepuans! v MeToapb!

O6mactu mpomoTopa IL 10w TGFBI onpenensiinmi
¢ ucnojn3oBanuemM gaHHeix ENCODE, Roadmap
BU3YaJIM3UPOBAaHHBIM B TeHOMHOM Opay3zepe UCSC
Genome Browser (http://genome.ucsc.edu/), Ha
OCHOBAaHUU OSIUTEHETUYECKUX TIPU3ZHAKOB pEry-
JIITOPHBIX 00JacTeli: MUKOB alleTUJIMPOBAHUS JIU-
3uHa 27 ructona H3 (H3K27Ac), MmoHO- U Tpume-
TuimpoBaHusa Jm3uHa 4 rucroHa H3 (H3K4mel,
H3K4me3), a Takke AJaHHBIX O YyBCTBUTEJIbHOCTU
K JHKaze 1 u Haaunumio cailToB Iocaakud TpaHC-
KpuIiuoHHbIX dakTopoB (Td). OrneHka akTUB-
HOCTM BBIOpAaHHBIX HPOMOTOpPOB TeHOB [LI10 u
TGFBI, conepxalllero ajJbTepHATUBHbIE BapUaHTHI
rs1800469, npoBoauiach ¢ UCIIOJb30BAHUEM OBOI-
Horo jiouudepasHoro tecta. s 3TOro moTeHIIM-
aJIbHbIE MPOMOTOPHBIE MOCJEIOBATEJILHOCTU TeHa
IL10 (chrl:206772847-206773555; GRCh37/hgl9) u
TGFBI (chr19:41858947-41861101; GRCh37/hgl9)
obUTM amrnuupoBaHbl rpu momounu TP ¢ re-
HoMmHol JIHK ¢ ucrnosb3oBaHueM crieimbuiecKux
npaiiMepoB, COIEpP:KAIlIMX CAWTHl pecTpUKIUU. 3a-
TeM TIPOMOTOPHbIE 00JaCTU ObUIM KJIOHUPOBAHBI
nepen peropTepHbIM TeHoM mionudepasbr Firefly
B BekTop pGL3-basic (Promega, CIIIA). Bsene-
HUE B TIOCIEIOBATEIIFHOCTh IIPOMOTOPA MUHOPHOTO
A-amnens rs1800469 ocylilecTBUIOCH C MCITOJIb30Ba-
HueM [T P-HanpaBieHHOTO MyTareHesa ¢ IepeKpbl-
BalIIMMUCS MpaiiMepamu. [1ma3sMuabl BBIACISIIN C
nomolublo Habopa Plasmid Midiprep (3AO «EBpo-
reH», Poccust) u BepupunmnpoBaiy CEKBEeHUPOBAHU -
em 110 Canrepy (LIKIT «[enHoM», Poccust) [12].

Knerkn nunuit Raji 1 Reh kynstuBuUpoBaiu B
cpene RPMI 1640 (HIIIT «ITan®ko», Poccust) ¢
nobasiaeHuem 10% FBS (Corning, CILA), 2 MM
L-rnyramuua, 1 MM nupysata Hatpusi, 100 EI/mn
neHnumInHa 1 100 MKT/MII cTpenmToMUIInHa (Bce
HITIT «ITan®ko», Poccust), 3aMeHUMBIX aMUHOKMC-
gotr u 10 MM HEPES (8ce Gibco, CIIA). Ctumy-
JISIIUIO KJIETOK OCYIIECTBJISUIM ITyTeM H00aBICHUS
B KyJIBTypajibHYIO0 cpeny dopoboi-12-mupucrar-13-
anerata (1 mxr/miu, PMA; Sigma-Aldrich, CIILA)
3a 24 4 10 TpaHCc(EKUUU MIa3MuaaMu, B KauyecTBe
KOHTPOJISI aKTUBalLlMM H00aBisin ocdarHo-coie-
Boit 6ydep (PBS). TpaHcheKMIO KIeTOK MPOBOAU-
JIM C UCMOJIb30BaHUEM CHCTEMBI TSI 3JCKTPOIIopa-

nun Neon Transfection System (Thermo Scientific,
CIIA). Ha ogny Touky Opanu 2,5 MJIH KJIETOK, J0-
0aBJISUTN K HUM 5 MKT T€CTUPYEMBIX TUIa3MU B COYC-
TaHuu ¢ 0,5 MKT KOHTpoJibHOro Bektopa pRL-CMV
(Promega, CIIIA), akcripeccupyIolmum Jirouudepasy
Renilla mox cunpHeiM CMV-nipomoropom. Kitetku
MOIBEPraiv 3JIEKTPOITOPALIMY C TTapaMeTpaMu: OTUH
nmnysibe HanpsokeHreM 1300 B u pomurenbsHOCTBIO 30
Mc. Yepes 24 4 nocae TpaHCGhEKLUU KIETKU JIM3U-
poBau ¢ ucrnoiab3oBaHreM Habopa Dual-Luciferase
Reporter Assay System (Promega, CIIIA) u Ha J10-
muHoMmeTpe 20/20n (Turner BioSystems, CIIA) u3-
Mepsuiu curHai ot moundepas Firefly u Renilla, co-
IJIACHO MPOTOKOJTY TTPOU3BOIUTEIIS.

CratucTruecKrii aHaanu3 JaHHBIX TTPOBOIWIN C
MOMOIIbIO TTporpamMmMHoro obecrneueHuss GraphPad
Prism (Bepcust 9.0.0. mnsas Windows, GraphPad
Software, CIIA; www.graphpad.com). [Iasg ormpe-
NeJICHUST CTEIIeHW JIOCTOBEPHOCTH WCITOJIb30BAIN
HenapHbIil t-kputepuii CrbiofeHTa. JlaHHbIE ObLIN
MOJIyYeHbl HE MEHEE UYeM B TPeX He3aBUCHMBIX DKC-
TMepUMEHTaX U TPEJICTaBIIEHBI KaK CpeIHee 3HaUYeHUe
+ cranmaptHoe oTkJioHeHHe (SD). CraTuctuyecku
3HAYMMOE pa3indue MAeHTU(hUIIMPOBAIN MPU 3HA-
gyenuu p < 0,05.

PesynbTathl 1 06CyXaeHne

MBI U3y4uIn aKTUBHOCTb IIPOMOTOPOB IIPOTHU-
BoBocHanuTenbHbIX LMTOKMHOB IL-10 m TGF-B
(puc. 1A, b) B *MMOpPTaIN30BaHHBIX B-KJIE€TOUYHBIX
quHugx Reh m Raji 6e3 u mpu craHgapTHOI ak-
TUBALUM JTUMGMOLMUTOB C UCIOJb30BaHUEM PMA.
st 3TOro, penoprepHble KOHCTPYKIIMU C KJIOHU-
poBaHHbIMU mpoMoTopamMu ILI10 wiu TGFBI wmbl
TpaHchuuupoBaiu kietku Reh u Raji u uzmepsuin
aKTUBHOCTb PEIopTepHOU Jiroudepasbl ¢ MOMO-
IIBI0 TBOMTHOTO PEHOPTEpHOro TecTa. B oTcyrcTBHE
aKTUBallMM BbIOpaHHBIE HaMM IIPOMOTOPHBIC ITO-
CJIEIOBATEIbHOCTU OOJIalaii JOCTAaTOYHO HU3KOM
3(peKTUBHOCTBIO BO BCEX IMTPEACTABICHHBIX KJIETOU-
HBIX JTUHUSX (puc. 1B, I'). AKTUBHOCTb MPOMOTOPOB
IL10 n TGFBI 3HauuTenbHO BO3pacTajla B 00eux
PMA-cTumynupoBaHHBIX B-nuMdonutapHbIx Kie-
TOUHBIX JIUHUSIX, MIPU 3TOM aKTUBHOCTH MPOMOTO-
pa ObLIa HIDKEe B KieTkax JuHuM Raji (puc. 1B, I).
JIOTIOTHUTENIbHO, MBI  TIpOBeIU  (BYHKIIMOHAJb-
HBIII aHaIW3 OTHOHYKJICOTHUIHOTO MOINMOPdOU3-
ma r1s1800469(G/A), pacmoiaoXeHHOro B IIPOMO-
tope reHa TGFBI (puc. 1B). MuHOpHbII aienb
rs1800469(A) BcTpeuaercst B EBponeiickoii momyJisi-
uuu ¢ yactoroi 0,32, acCOUMUPOBAH C IOBbBIIIEH-
HBbIM PUCKOM pa3BUTUS KOJOpeKTaabHOro paka [11]
M JIyaeBoro (pmubposa [6], HO ABISIETCS ITPOTEKTUB-
HBIM B CJTyJac XpOHNYECKON OOCTPYKTUBHOI 00JIe3-
HM Jerkux [2]. Anst GyHKUMOHATBHOW aHHOTALUU
nosimmopdusma rs1800469 MBI TPOTECTUPOBAIIA aK-
TUBHOCTh IpoMoTopa reHa 7GFBI B 3aBUCUMOCTU
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PucyHok 1. Pacnonoxenue npomotopos reHoB IL10 (A) u TGFB1 (B) 0THOCUTENBHO 3NMFeHEeTUYECKUX METOK aKTUBHOFO
XpomaTuHa B nepBu4HbIX B-numdouuntax cornacHo gaHHbim ENCODE u Roadmap (GRCh37/hg19)

Mpumeyanue. CepbiM 0603HaYEHBI FPaHULbI NPOMOTOPOB, BePTUKANLHOM NTMHKEN — pacnonoxeHne nonumopduama rs1800469.
H3K4me1 - nukn moHomeTunupoBanua 4 nuanHa 3 ructona, H3K4me3 — nuku TpumeTunupoBanus 4 nuamHa 3 ructoHa, H3K27Ac -

NVKU aueTunmpoBaHua 27 nu3nHa 3 ructoHa. MpsamoyronbHUKaMuU OTMeYeHbI knactepbl runepyyBcTBUTenbHOCTM K [IHKase | B u

CailTbl CBA3bIBaHUS TPAHCKPUNLMOHHBIX haKkTOpOoB. B — oTHOCKUTENbHAA aKTUBHOCTL NpomoTopa reHa IL10 B cocTaBe niouudepasHbIx
PenopTepHbIX KOHCTPYKLMIA, TpaHChMLUpoBaHHbIX B PMA-cTMMynupoBaHHbie B-kneToyHbie nuium Reh u Raji. OTHocUTENbHbIN
CUrHan cBeTNIAYKOBON NoLuudepasbl HOPMUPOBAH Ha curHan noumndepasbl Renilla, a Takke Ha curHan u3 knetok Reh 6e3 akTuBaumm.
[aHHble npeacTaBneHbl B BUAE cpegHux 3HaveHui £ SD, n > 3, ** p < 0,005 - noctoBepHas pasHuLa Mexay aKTUBHOCTbIO NpOMOTOpa

B CTUMYTNUPOBaHHbIX U HEaKTUBUPOBAHHbLIX kneTkax Raji, * p < 0,05 — jocToBepHas pa3HuLa Mexay akTUBHOCTbLIO MPOMOTOpPa B
CTMMYNMPOBaHHbIX U HEAaKTUBUPOBaHHbLIX kneTkax Reh, # p < 0,05 - focToBepHas pa3HuLa aKTMBHOCTW MPOMOTOpA MeXAY KNeTOYHbIMM
NUHUAMK (HenapHbIn kpuTtepuit t-CTbloaeHTa). I — OTHOCUTENbHas aKTMBHOCTL NpomoTopoB TGFB1, copepxalumx anbTepHaTMBHbIE
BapuaHTbI rs1800469 B cocTaBe nioumndepasHbIX penopTepHbIX KOHCTPYKLMIA, TpaHCchUumMpoBaHHbIX B Reh n Raji. OTHocuTenbHbIN
CUrHan cBeTNIAYKOBON NoLuudepasbl HOPMUPOBAH Ha curHan nouudepasbl Renilla. JaHHble npeacTaBneHbl B BUAE CPeAHNX 3HAUEHUI
*+SD, n> 3. #p < 0,05 - gocToBepHas pa3HuLa Mexay BapMaHTamMu NPOMOTOpPa, CoAepXallero anbTepHaTuBHbIe annenu rs1800469;

*p < 0,05 - pocToBepHas pasHuLa Mexay aKTUBHOCTbIO MPOMOTOPa B aKTMBUPOBaHHbIX kneTkax Reh 1 B ocTanbHbIX To4kax (HenapHbIi
Kputepui t-CTblofeHTa).

Figure 1. Schematic representation of the IL10 (A) and TGFB1 (B) promoters relative to epigenetic marks of active chromatin

in primary B-cells based on the ENCODE and Roadmap data (GRCh37/hg19)

Note. Gray marks the putative promoters, the vertical line shows the location of the rs1800469. Histograms indicate the location of histone
modifications (H3K4 monol/tri-methylation, H3K27 acetylation). Rectangles mark regulatory elements positions according to ENCODE, DNase |
hypersensitivity clusters (DNase 1) and transcription factor ChIP-seq (TF clusters). C, relative luciferase activity in Reh and Raji cells transfected
with constructs containing /L 70 promoter. All data were normalized to Renilla luciferase internal reference and further normalized to the luciferase
activity of Reh cells without activation. Data are presented as mean values + SD, n > 3, ** p < 0.005 - significant difference between promoter
activity in Raji cells with and without activation, * p < 0.05 — significant difference between promoter activity in Reh cells with and without activation,
#p < 0,05 - significant difference between promoter activity in Reh and Raji cells as calculated by unpaired Student’s t-test. D, relative activity

of the TGFB1 promoters with alternative rs1800469 alleles in luciferase reporter constructs transfected into the Reh and Raji cells. All data were
normalized to Renilla luciferase internal reference. Data are presented as mean values + SD, n > 3. # p < 0.05 — significant difference between
variants of the promoter containing alternative alleles of rs1800469; * p < 0.05 - significant difference between promoter activity in activated and
non-activated cells, as calculated by unpaired Student’s t-test.
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oT nipeAcTaBiaeHHoro ajieass SNP B mouudepazHoMm
Tecte. JlroumdepasHbIil TECT IIPOBOAMIICS Uyepe3 24 u
mocJie aKTUBaILlMU KJIETOK C UCHOJIb30BaHUEM PMA.
ComracHO MOJIYYEHHBIM pe3yJibraraM, MUHOPHBIN
ayienb noguMopdusma rs1800469(A) yBeauuubaeT
aKTUBHOCTb MpoMoTopa reHa TGFBI B KJIETOUYHOI
auaun Reh (puc. 1I'). Yacrto annenb-crienudpuye-
cKasl pa3HUIIa aKTUBHOCTEN PETYJISITOPHBIX DJIeMEH-
TOB TE€HOB, COICPKAIINUX aJbTCPHATUBHBIC BapuaH-
Tl SNP, cBsI3aHa ¢ U3BMEHEHUEM CUJIbI CBSI3bIBAHUS
(YHKIIMOHAJIBHOTO TPaHCKPUIMIIMOHHOTO (haKTopa.
buonndopmatnueckoe npuinoxenne ANANASTRA
(https://ananastra.autosome.ru/), coaepxaiiee 00-
IIMPHBIE JaHHBbIE 00 aJUIeNIb-CIeln(pUIECKOM CBsI-
3piBaHNU Td ¢ moamMopdu3MaM B pa3HbIX THUIIAX
KJIETOK, IIpeICKa3bIBacT 0ojiee CHIIbHOE CBSI3BIBA-
Hue T® CTCF npu Haau4dMu MUHOPHOTO ajjiesist
rs1800469(A) B kiieTKax IOMXKEIYIOUYHOM KeJIe3bl,
YTO KOCBEHHO MOXKET yKa3bIBaTh Ha yJ9acTHE 3TO-
ro axkropa B ajljie/ib-CIlielU(PUIEeCKOil aKTUBHOCTU
npomotopa TGFBI.

O6mumii 6osiee BBICOKMI YPOBEHb AKTUBHOCTHU
npomoTopoB /L10 n TGFBI B xiieTkax Reh Mmoxer
OOBSICHSATBCS UX TTPOUCXOXKIESHUEM U3 OCTPOTO JIUM-
¢dobnacTHOrO JeiKo3a, Jiss KOTOPOTo XapaKTEPHO
YBEIMUECHUE YHCJIa PEeTYJISITOPHBIX B-muMddonuros
B KPOBH, CIIOCOOCTBYIOIINX MMMYHOCYIIPECCHUM 3a
CUeT CEKpelMM ITPOTHUBOBOCIAIUTEIbHBIX (aKTO-
poB [1]. Apyrum oO0bsicHeHUEeM HabaompaemMoro ge-
HOTHUITA MOXET CJIYXXUTh BO3MOXHas auddepeH-
nupoBka Reh B MOHOLIMTONOMOOHBIE KJIETKU TPU
aktuBauuu [10]. DTo corjacyercss ¢ WM3BECTHBIM
dakToM mudhepeHIINPOBKN IIPpOo-B-KIeToK B MOHO-
LUTHI, KOTOPbIE€ MOA ayTOKPUHHBIM BO3IEHCTBUEM
TGF-B u IL-10 mMoryt moJisipu3oBaTbCsl B ajbTep-
HAaTUBHO-aKTHUBUpPOBAaHHBIE Makpodaru (M2), mmpo-
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NYLUPYIOIINX eIlle OOJIbIlIee KOJIWIECTBO MPOTUBO-
BOCHAJUTEbHBIX LUTOKUMHOB [9]. M2-makpodaru
MOTYT (ODYHKIIMOHMPOBATh B KaYeCTBE OITYXOJIb-ac-
COLIMMPOBAHHBIX MaKpodaroB, KOTOPEIC SBJISIOTCS
BaXXHBIM KOMITOHEHTOM OITYXOJIEBOTO MUKPOOKPY-
JKEHHUSI U CIHOCOOCTBYIOT Pa3BUTUIO KOJOPEKTalb-
Horo paka [8]. KpoMme Toro, moBBIIIEHHBIN YPOBEHb
TGF- B TKaHsIX MOBBIIIAET PUCKA BO3ZHUKHOBEHUS
Gubpoza [5] U cHUXKAET YypOBEeHb BOCIAJIEHUS TIPU
XPOHUYECKOI OOCTPYKTUBHO 00JIe3HU JIETKUX [4].

3aknyeHne

B HacTosieit paboTe 1moka3aHo, YTO aKTUBHOCTb
npomotopoB [LI0 w TGFBI Obula 3HAYUTEITHLHO
BbIIlIE B CTUMYJIMPOBAHHBIX KJIeTKax JuHUU Reh,
YTO MOXKET OOBSICHATHCS WX MPOUCXOXKICHUEM U3
octporo nuMGOOIaCTHOTO JIeiKo3a, i KOTOPO-
r0 XapakTEepHO YBEIWYEHUE YUCIA PETYJISTOPHBIX
B-n1uMdonuToB B KpOBU, CIOCOOCTBYIOIIMX UMMY-
HOCYMNpPECCUU 3a CYET CEKPEeLMU MPOTUBOBOCIIAIU-
TeJabHbIX akTopoB. C Apyroil CTOpOHbI, TaKoil de-
HOTHUIT MOXET OBITh BbI3BaH UX TU(hHEepeHIIUPOBKOMI
B MOHOILIMTOMOAOOHBIE KJIETKU. DTO CoOIJacyeTcs
C M3BECTHBIM (pakToM nuddepeHIUPOBKU Tpo-B-
KJIETOK B MOHOIIMTHI, KOTOPbIE TMOJI ayTOKPUHHBIM
BosaerictBueM TGF-f3 u IL-10 MoryT noJisipusoBaThb-
cs1 B aJIbTEpHAaTUBHO-aKTUBUPOBaHHbIE Makpodaru,
AKTUBHO MPOAYLUPYIOLIUE ITPOTUBOBOCIAIUTEb-
Hble IIUTOKUHBI. [IpuCcyTCTBME MUHOPHOTO asjess
OHOHYKJICOTHIHOTO TTomuMopdusma rs1800469(A),
KOTOPBIIA aCCOLMUPOBAH C MOBBILIEHHBIM PUCKOM
pa3BUTUSI KOJOPEKTAIBHOTO paka U JiydeBoro u-
0po3a U CHUKEHUEM BOCITAJICHUST TPU XPOHUUECKOM
OOCTPYKTUBHOI OOJIE3HU JIETKUX, YBEJIUYUBAET aK-
TUBHOCTb IpoMoTopa reHa TGFBI B KJI€TOYHOM JT1-
Huu Reh.
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