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BEJKH, COAEP;KAIINE TUDOR-JOMEH: BUOJIOTHYECKHE
OYHRIIUU 1 POJIb B PASBUTHH 3ABOJIEBAHNN YEJ/IOBERKA

Pecnybauxanckui nayuno-npakmuueckutl yenmp <Mamo u dumsi»

Ilepsonauanvio Tudor-domen 6oL omxpoim y Opo3oghunvt Kax paxmop, pezyrupyouuti sm6puo-
navroe pazeumue u pepmunvrnocmo. Iosxe 6eaxu, codepxawue smom domern (TDRD), o6napy-
JKEHbL Y MHOZUX Op2AHU3MO8, GKI0UAs uesosekd. Ycmanosaeno, umo TDRD-6enku 6oeieuenvl
60 MHOzZUe npoueccwvl, pezyaupyrowue memaborusm PHK. Onu esauMoaedcmeymm ¢ U-wma PHII
(manvie sdepnvie pubonykieonpomeunvt) u pyuxyuonupyiom 6 cbopre cnianucocon. Muozue u3 ben-
koe, codepxawux Tudor-domen, eoereuenvt ¢ PHK-unmepgepenyuio u pezyaupyiom zennyio
IKCNpeccuIo Ha MpPancKpPUNYUOHHOM U NOCMMPAHCKPUNYUOHHOM Ypoensx. Hedasnue uccaedosa-
HUs noxkasaau, umo o6oavuwoe xoauuecmeo TDRD pyuxuyuonupyiom 6 zonadax, zde onu pezyaupyrom
eamemozene3 u obecneuusaiom zeHoMHy0 cmaduivnocmv. TDRD oxapaxmepu3oganv, maxxe xKax
benxu, 83aumooeticmayoujue ¢ HeKOMOPLIMU HAKMOPaAMU MPAHCKPUNYUU U pezyaupyrouue Moou-
purayuro xpomamuna. O6vruno TDRD pearusyiom ceou (pynkyuu nocpedcmeom npucoeouneHus
K Oeaxam, OUMeMmUaIUPOBAHHBIM NO APLUHUHY WU JUSUHY, U CAYKAM PaAKMOpom 00CMABKU OpYaux
6enK08 6 pasiuunvie HAOMOJEKYIAPHbIE KOMNAEKCHL, CROCOOCMBYs cOopKe u cmabuibHOCMU No-
caednux. TDRD mozym maxixe codep:kamv 00noIHUMENbHbLE KAMAIUMULECKUE UAU DPYHKUUOHATL-
Hble QOMEHbL U CAMU PYHKYUOHUPOBAMb KAK Oeaku-agppexmopuvl. B dannom 0630pe mvl npusodum
danmnvie 0 6uosozuueckol poau pazauunvix TDRD u ux eosneuenuu 6 zene3 3a601eeanuii 4esi06exd.

Karwueeswvie croea: TDRD, PHK-memaboausm, xponamun, piPHK.
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TUDOR DOMAIN CONTAINING PROTEINS:
BIOLOGICAL FUNCTIONS
AND INVOLVMENT IN HUMAN DISEASES

Tudor domain was first identified in the Drosophila as maternal factor that requlates embryonic
development and fertility. Later Tudor domain containing proteins (TDRD) have been identified
from essentially all eukaryotes, including human. Tudor domain proteins have been found to be involved
in many processes that requlate the metabolism of RNA molecules. TDRD interact with U snRNP
(small nuclear ribonucleoproteins) and function in spliceosome assembly and pre-mRNA splicing.
Moreover, many Tudor domain proteins are involved in RNA interference and related pathways,
in which small RNAs regulate gene expression, both post-transcriptionally and transcriptionally.
TDRD regulate also chromatin activation or silencing and were characterized as transcription
coactivators. Usually, Tudor domain proteins function as molecular adaptors, binding methylated
arginine or lysine residues on their substrates to promote physical interactions and the assembly
of macromolecular complexes. Many TDRD contain additional catalytic or f[unctional domains
and may function as effectors. In the present review, we will focus on the biological roles of different
TDRD and their involvement in human diseases.

Key words: TDRD, RNA metabolism, chromatin, piRNA.

M neHtuduKkauma annens Tudor, Heo6xoaMMoOro Ans SND1 (TDRD11)
dopmmpoBaHua nonoBon nnasmbl y Drosophila
melanogaster, nony4eHne MyTaHTOB U U3YHEHWUE UX FEHE-
TUYECKMX, DEHOTUMNYECKNX, MOPDONOTMYECKMX U LUTOSO-
rMYEeCKMX 0COBEHHOCTEN OCYLLECTBIEHO B CepeanHe NpoLL-
Nloro BeKa. bbino nokas3aHo, YTO aKTMBHOCTb 3TOrO reHa
Heo6xoAuMa ANg AeTepMUHaLMKU U GOPMUPOBAHNS NPU-
MOpPAMasbHbIX KIETOK NMOSIOBON IMHUK B OOreHese 1 ang
HOpMasibHOW abAOMWHaIbHOW CerMeHTaumMm B 3MOPUO-
reHese. B ganbHenwemM ycTaHOBJIEHO, YTO Y APO30dbubl
Tudor-6enok o6pasoBaH 11-10 noBTOpamu u3 60 aMuUHO-
KncnoT. Takon noBTop 6bla1 Ha3BaH Tudor-gomeHom [1-3].
CornacHo 6a3e pgaHHbix SMART (Simple Modular
Architecture Research Tools, http://smart.embl.de/) K Ha-
CTOALLEMY BPEMEHU Y PA3NYHbIX OPraHM3MOB UAEHTH-
duumMpoBaHo okono 4362 6enkoB, cogepralimx Tudor-
AomeHbl: TDRD-6enkun nmetotca y 6aKTepuit, pacTeHUN,
rpnboB 1 MAeKonuTatoLWmx, NPKU 3TOM Ha A0S0 YeNloBeKa
npuxoamtcsa 71 Takon 6esoK. NokasaHo, YTo 3TU 6eNKu
BOBJ/I€YEHbI B MPOLIECChI, PETYIUPYIOLLNE CTPYKTYPY XPO-
MaTuHa, npoueccuHr npoPHK, c60opKy cnnancocom, BXo-

SND1 (staphylococcal nuclease and tudor domain
containing 1), KOTOpbIM UMeeT apyroe HadBaHue pl00,
M3Ha4YanbHO Obl OXapaKTepu30BaH KaK KOAKTMBATOP
reHHoM aKcnpeccun, onocpeaoBaHHon EBNA2 (Epstein-
Barr virus nuclear protein 2) [14]. SND1 — 3TO BbICOKO
KOHCEPBATUBHbIN 6ENI0K, UMEETCS Y MHOIMX OpraHn3MoB
N ABNsSieTCca romonorom aposoodununHoro 6enka Tudor-SN,
M3BECTHOrO TaKXe Kak TSN (tudor staphylococcal nuclease).

SND1 coaepuT B CBEN CTPYKTYpE YeTblpe TaHAEMHbIX
nostopa SN (staphylococcal nuclease-like) B N-Tepmu-
HanbHOM 06NnacTu, 3a KOTOpPbIMK pacnonaraetca Tudor-
nooMeH U 5-i SN-goMmeH B C-TepMuHanbHOW YacTu. [eH
SND1 nokanuidoBaH B foKyce (31.3 xpomMocombl 7
[http:// www.genenames.org].

B HacTosllee BpeMsi yCTaHOBJ/IEHO, YTO 3TOT GENOK
MMeEET OTHOLLUEHME K Pa3HOOBpPa3HbIM MOJIEKYNSPHbLIM
dYHKLMAM, Hanpumep, B3aMMOJEeNCTBYET C PSAOM TpaHC-
KPUNUMOHHbIX PpaKkTopoB (cMyb, STAT5, STAT6), KoTopble
3a4eNCTBOBaHbI B Pa3IMyHbIX CUTHAJbHbIX MYTAX B KNeT-
ST B COCTAB MHOTMX /IPYrUX MYNbTMGENKOoBbIX o6paso-  K@X. SNDI Takxe cywecTseHeH Ana perynsaumnn noct-
BaHUii, HanpUMep, BoBNeYeHHbIx B PHK-uHTepdeperumio  TPAHCKPUMLMOHHbIX NPOLIECCOB Yepes B3auMoAencTBUS
(iPHK) — npouecc, B KoTopoM MUKPoPHK (miPHK), manbie  © PHK wnu ¢ 6enkamu, accoumnpoBaHHbiMK ¢ PHK. TaK,
uHTepdepupytowme PHK (siPHK) nu6o Piwi-ssaumogein- SND1 BxoanT B coctas RISC-komnnekca (RNA-induced
cTBytowwme PHK (piPHK) peryaupyioT reHHylo akcnpeccuio  Silencing complex), ¢ nomMolibio KOTOPOro perynupyetcs
[2, 3]. TDRD-6€MKM MMEIOT TAKIKE OTHOWEHME K dyHKLMo-  EHHas aKCnpeccus, NocpeacTBoM aerpaaauin MPHK nn6o
HUPOBAHMIO U CEOPKE TPAHCKPUMLIMOHHBIX KOMMIEKCOB, ~ PEMPECCHM TDAHCKPUNLMKM MK TPAHCAALMK. ITOT GeNoK
K CO0OpKEe M aKTMBHOCTM sNOPHI (Manble a4pbllKOBbIE B3aMMOLENCTBYET TaKXKe ¢ 6enkamu U3 cemenctea PIWI,
PHI), K byHKLMOHMPOBAHMIO TeNOMEPa3HOro Komnnekca, — KOTopble BMecTe ¢ piPHK GYHKLIMOHMPYIOT B NEPBUYHbIX
3a/eicTBOBaHbl B npoueccax penapaunu OHK [3-13]. NMOMOBbIX KNIETKaX U B pa3BMBalOLWMXCH KJIETKaXx MoJioBon
MocpeactBom aToM akTMBHOCTM TDRD-6€1KK MOryT BiMATb ~ JINHWW, TA€ PEryinpytoT akTMBHOCTb PETPOTPAHCMO30HOB.
Ha pa3/nyHble acneKTbl pa3BUTUsS opraHnamoB: gefeHne  SNDI NpUCOEAMHSIETCH K CUMMETPUYHO AWMETUNPO-
KNETOK, AnddepeHLIMPOBKY, BKNIOUYaA rameToreHes, reHom-  BaHHbIM Mo apruiuHy PIWI-6enkam. Kpome aToro noka-
Hylo cTabunbHOCTb [3]. MyTauum, 3aTparusaiollme AanHblii  3aHo, 4To SND1 moxeT gerctBoBaTh Kak PHKasa ana
[OMEH, MOTYT MPUBOAUTL K PA3BUTUIO piaa 3a6oeBaHnin.  HEKOTOPbLIX TUMOB MiPHK, a UMeHHO BbI3biBaTb Aerpaja-

Bonee noapo6HO Ha GUONOrMYECKUX DYHKLMAX He-  Lmio miPHK, o6orateHHbix [U u Ul napamu HyKN1eoTaoB.
KOTOPbIX U3 3TUX 6E/IKOB U UX ponu B reHe3e 3a6onesa- CyobCcTpaToM A5t 3TOr0 6e/lKka MOXET ABNATbCA TaKKe
HMW YeNoBEeKa Mbl OCTAHOBUMCS HUKE. A—| moanduumnpoBaHHasa npo MPHK. Kpome Toro, SND1
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BXOAMT B COCTaB CMN/jancoCcoM M1 Crocob6CTBYET UX CO0pKe
M aKTUBHOCTHU [15-16].

B nutepaType nmetoTcs sKCnepuMeHTanbHble U KITUHK-
YeCcKue faHHble, YyKa3blBatollme Ha ponb SND1 B natoreHe-
3e psaa 3aboneBaHuin. Tak, HanpumMep, B3anMO4eNCTBYS
¢ STAT6 n PC1, atoT 6€10K aKTUBUPYeT nponundepaumio
3NUTENNasbHbIX KIETOK NOYEK NPKU ayTOCOMHO-AOMUHAHT-
HOWM MOJIMKMCTO3HOM 601e3HU. [ToBbILLEHHAsA IKCNPeCccHs
SND1 BbisiBNeHa Npu pake TONCTOW KULIKK, NpocTaThbl, MO-
JIOYHOW enesbl U renaTtokeTo4HON KapumHome. MimetoT-
CSl [laHHble, yKa3blBalouwue Ha cBaA3b SND1 ¢ MTDH
(metadherin), KoTOpblM SABASETCA MEAMATOPOM TaKMUX
OHKONOTMYECKMX MPOLECCOB KaK OHKOreHes, aHruore-
He3, UHBA3MBHOCTb, XMMUOPESUCTEHTHOCTb, PE3UCTEHT-
HOCTb K anonTto3y, 1 aBTodarnsa. Kpome atoro, nmetorcs
K/IMHWYECKME U 3KCMNEPMMEHTalbHbIE [JOKa3aTenbCcTBa
Toro, 4To SND1 cam no cebe onocpeayet popmupoBaHune
METacTa30B B JIEFKUX MPWU paKe MOSOYHOW XKenesbl, Tak
KaK peryavpyeT 9KCNpeccuio reHoB, aCCOLMMPOBAHHbIX
¢ o6pa3oBaHNEM METAcTa30B U XMMUOPE3UCTEHTHOCTbIO
[17]. Tpun paKe npocTtatbl HabnwAaeTcs yBennvyeHue
aKcnpeccum SND1 Hapsaay ¢ Apyrum 6eKOM, UMEOLINM
NMPOOHKOreHHble GYHKLMKN, a UMEHHO ¢ 6enkoM SAMGS.
BmecTe 3T 6enKku OKa3blBalOT BAWSHWE Ha CNIaNCUHT
npo MPHK CD44, cnoco6CTBYS BKJIIOYEHUIO Bapuabenb-
HOro 3K30Ha 5 B MPHK, 4T0 B CBOIO o4Yepeab NpuBoOanUT
K ycuneHuto nponudepaumn, MOGUILHOCTU U UHBA3MUB-
HOCTM PaKoBbIX KETOK. Taknm ob6pa3om, SND1 nencteyet
KaK perynatop anbTepHaTUBHOrO cCrjlancuHra, obecre-
YMBAIOLLLETO POCT U KUBYYECTb PAKOBbIX KJETOK [18].

MMetoTcs aKCnepuMMeHTasibHble AaHHble, CBUAETENb-
CTBYylOLIME O TOM, YTO MYyTaHTHbIW Tudor-SN Bbi3blBaeT
nedeKTbl cnepmaToreHesa, a UMEeHHO NOBbIWEHHY Npo-
nnoepaumio cnepMaToroHnn, akKymMynaumio crepmaro-
LMTOB, AedEKTbl MENOTUYECKOTO LIMTOKMHE3A, YMEHbLLIE-
HMe KonndecTBa cnepmaTua. Npegnonaraetcs, 4to SND1
MOMET UrpaTh CYLECTBEHHYIO POJb B 3ALMTHON peaKLnn
opraHu3ma npoTuMB BUPYCHOW MHOeKUMKU [16]. Bo Bpems
ctpecca, Tudor-SN (SND1) nokanu3yloTcs B CTPYKTypaXx,
Ha3BaHHbIX cTpecc-rpaHynbl (SGs) [15, 16]. B aTuX CTPYK-
Typax oGHapyXeH TaKe Apyrov OesioK, coaepKaliunn
tudor-npomeH, TDRD3, KOTOPbI COAEPHKUT ELLE U YOUKBUTUH-
aCCOLMMPOBAHHbIN AOMEH. B KNETOUYHbIX TMHUSAX YenoBe-
Ka TDRD3 npucoeanHsaeTca K METUIMPOBAHHOMY apru-
HUHY 6enka FMRP (fragile X mental retardation protein).
Mpeanonaraetcs, 4to TDRD3 MOXET CAYXKWUTb aAanTopoMm
ONS peKpyTUpoBaHUA nocnegHero B rpaHynbl SGs [3].
Opyrue dyHKUMM TDRD3 onncaHbl HUXKe.

TDRD 1, 2,4-7,9, 12 (CG9925/CG9684, Partner
of Piwis, Kumo/Qin, Tejas, Tudor, CG8920,
Spindle-E (Spn-E), Yb — romonorun y agposodunbi)

Y MHOIMX OpraHM3MoB yaaéTtca MaeHTUdUUMpoBaTh
C CaMbIX PaHHUX CTaAUM Pa3BUTUSA TE YHaCTKM a1La, U3 KO-
TOPbIX B Aa/ibHENLIEM PA30BbIOTCS MONOBbIE KNETKK, 3TOT
y4acToK UuTonAa3mMbl Ha3BaH Nof0BOM Nna3mon. Noka-
3aHo, 4YTO B NON0BOW Nia3Me GopMUpYyLOTCH cneuunduye-
CKMe rpaHyfbl, TaK Ha3blBaeMble NONSPHbIE FPaHyfibl, KO-
TOpble Mocae OnA0AOTBOPEHUS UrpaloT CYLWEeCTBEHHYIO
posb B creymMdPpuKaumm KNeToK noaoBon TUHUN U UHULK-
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auun aM6pUOHanbLHOro pas3BuTMa. Korga nonbiTanucb
BbISICHUTb MPOUCXOXAEHUE 3TUX FpaHy/, TO OKas3alocCb
YTO OHO CBSI3@aHO C TOHKOBOJIOKHUCTbIM GUBPUANAPHBIM
MaTtepuanom, UMEeIOLWNM Ha HavabHbIX CTaanusax Menosa
nogo6ue «obaavyka» 1 No-pa3HOMy Ha3BaHHbIM «nuagen,
«MHTEPMUTOXOHAPWASbHbIN LIEMEHT» — «HblOaLlby, «3APbILL-
Konogo6Hoe Teno». XoTs AN MIeKonuTatoLLmMx He Oblna no-
Ka3aHa npsiMasi NpeemMCcTBEHHOCTb MEX Ay OnpeaesieHHbl-
MU y4aCTKaMu LUTOoNAa3Mbl ONI0A40TBOPEHHBIX OOLIMTOB
M NOJIOBbLIMU KNIETKAMMU, CneLnduriecKkme CTPYKTypbl 6biin
O6GHapyXeHbl B NOMOBbIX KIETKaxX Ha CaMblX paHHKUX CTa-
IvsX pa3BuTUs. Tak, Hanpumep, B LUToNna3Me NepBrUYHbIX
MOJIOBbIX KJIETOK KPbIC COAEPKUTCS 3NEKTPOHHO-MNOTHbIN
rpaHynapHo-GU6PUNNAPHLIA Matepuan — Hbloallb, UK
MHTEPMUTOXOHAPWANbHbBIN LEMEHT [19].

B HacTosWwee BpeMsa ycTaHOBIEHO, 4TO Tudor-coaep-
Xaume 6enKn UMetoT oTHoLWeHWe K GopMUPOBaHUIO Yac-
TUL nuage, KOTOopble, KaK 6blN10 NOKa3aHO MO3Xe, COo-
nepxat Takxe piPHK. piPHK o6ecnednBatoT perynsaumio
3KCMpPEeCccun Kak TPaHCMO30HOB, TaK U APYrnX reHoB Ha
TP@HCKPUMLMOHHOM M MOCTTPAHCKPUMLUMOHHOM YPOBHE.
B npoueccax cBoero 6uoreHe3a piPHK B3anmoaencTsyoT
¢ 6enkamu Piwi-tuna — Piwi, Aub (aubergine) n Ago3
(argonaute 3), cooTBeTCTBYIOWME BENKM Y MAEKONUTato-
wmx MIWI, MILI, n MIWI2, KoTopble UMeIOT eLlé OAHO Ha-
3BaHue — PIWIL1, PIWIL2 v PIWIL4. OgHa n3 npeanona-
raembix ponen 6enkos TDRD coCTOMUT B pacrno3HaBaHUu
CUMMETPUYHO AMMETUIMPOBAHHbBIX MO apruHUHY Piwi-
6ENKOB U PEKPYTMPOBaHUIO UX K nuage-Komnnekcy [3].
B KneTkax nonoBomn nuHWM Apo3odusbl Tudor-foOMeH UMeeT
OTHOLLEHME TaKXe M K CO0pKe NONAPHbIX FPaHyn, KOTO-
pble copgepxaT 6enkun Tudor, Vasa, Staufen, Pgc v Aub,
a Take PHK (Oskar, Cyclin B and Hsp83) [3, 20, 21].

Ha ocHOBaHWM CTPYKTYPHOrO M KOMMO3ULIMOHHOIO
cxoAcTBa 6blN0 NPEANONOMKEHO, YTO XpOMaTOUAHbIE Tena
B LUMTOMSI@a3Me CMepMaTOreHHbIX KNETOK MIEKOMUTALWMNX
ABNSIOTCA aHanorom nonspHolx rpadHyn [20]. 3Tn Tena
NPOXOASAT B CBOEM GOPMMUPOBAHMM TPU 3Tana: MUTOXOHA-
puanbHyt0 CTaguio, CTaauio KOHAEHCaUUU U cTaguio co-
3peBaHud. XpoMaTouHble Tena 06HapyXeHbl B Havane
MenoTu4yeckon npodasbl, OKanusyetcs BO6AU3U MUTO-
XOHAPWIA 06bIYHO B cnepmaToluMTax Ha CTaguu cpeaHewn
MaxuTeHbl, OKOHYaTENIbHOE CO3PEBaHWE MPOUCXOAUT B Criep-
mMatuaax [19]. Ha moneKynapHOM ypoBHE XpoMaTouaHble
Tena coaepxaT PHK v pasnunyHble, NPEUMyLLeCTBEHHO
cBsA3biBatowmecs ¢ PHK, 6enkun. Cpean HMUX o6HapyKeHo
HEeCKO/NbKO 6eNK0B, coaepKallumx Tudor-AOMeH, a UMEHHO
Tdrd1, Tdrd4, Tdrd6, Tdrd5 v Tdrd7 [21].

YcTaHOBNEHO, YTO Yy MIeKonuTatowmx npoueccobl piPHK
aKTUBHbI, FMaBHbIM 06pa30M, B KJIETKax roHaj camLoB,
a 6enkn TDRD 1, 2, 4-7, 9, 12 3aaeNcTBOBaHbI B 61ore-
He3e piPHK, KOTOPbIKM COCTOUT U3 ABYX 3TanoB: NepBMY-
HOro npoueccuHra piPHK, nmetowero Mecto Kak B CO-
MaTUYEeCKUX KNeTKax, TaK U B KNeTKax NnosIoBON JIMHWUM,
M BTOPMYHOIO MPOLIECCUHTa, ABNAOLLErocs cneLundruyHbiM
NS rOHaA perynstopam TPaHCMO30HOB U 3allMLLatoLLIErO
reHOM OT YPEe3MEpPHOM aKTUBHOCTU 3TUX FEHETUYECKMUX
anemeHToB [3, 22]. MNpu 3TOM ponb 6enKoB Tdrd cocTouT
B AOCTaBKe ApYyrux 6enKoB, HEO6X0AMMbIX A9 peanu3a-
LMK aTOro npotiecca, B piPHK-koMmnnekcol. B nutepatype
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MMeloTCs CBEAEHNMS, YKasblBatoL e Ha TO, YTO, HECMOTPS
Ha npucyTcTBME pasHbix Tdrd B piPHK-KoMMNneKcax, QyHK-
UMW OTAENbHbIX NpeacTaBUTEeNen MoryT 6biTb crneumdny-
HbIMW. TaK, NOKa3aHo, 4To Tdrd2 Heo6xoanm A9 NepBMY-
Horo npoueccunra piPHK, B To Bpems Kak Tdrd1 v Tdrd12
CYLLIECTBEHHbI /19 BTOPMYHOro 6uoreHesa [22]. U xoTa
naeHTMbULMpoBaHo MHOro 6enKkoB Tdrd, B3auMOAeNCTBY-
lowmx ¢ 6enkamu PIWI nnu aBnaioWmnxca KOMNOHEHTaMu
KomnneKkcoB piPHK, AaHHbIX MO U3YYEHUIO TOYHbIX MOne-
KYNAPHbIX OYHKLUMA U MEXaHU3MOB CNeundUYHOCTU UX
[JENCTBUS MO OTHOLIEHMIO K IMraHAam, N0 MHEHWUIO nccne-
[oBaTenen, HegocTtaTtoyHo [23].

Y yenoBekKa reHbl TDRD1, TDRD2, TDRD4, TDRDSG,
TDRD5, TDRD7, TDRD9 v TDRD12 nokann3oBaHbl B 110-
Kycax 10926.11, 1g21, 13q12.13, 6pl2.3, 1q924.2,
9g22.33, 14932.33, 19q13.1 cooTBeTCTBEHHO [http://
www.genenames.org].

KaK 6b1710 0OTMeYeHO Bbllle, NosyYeHbl IKCNEPUMEH-
TallbHble JaHHble, CBUAETENbCTBYIOUME O TOM, 4To TDRD
ABNSIOTCHA CYLWECTBEHHbIMU A9 Pa3BUTUS KNETOK Mono-
BOW NMHMN. Tak, TDRD1 6bi1 OTKPLIT KaK reH, aKCnpeccu-
pyeMbI B CepMaToOreHHbIX K/IETKax, HO He B comaTnye-
CKMX K/IETKax B3POC/bIX OpraHn3mMoB. B HacTosLiee BpeMs
noKkasaHo, 4To 6efIoK NpeuMyLecTBEHHO IOKaln30BaH
B WHTEPMMUTOXOHAPWMAIbHOM LEMEHTEe CrnepMaTouuToB
M XpoMaToMuAHbIX Tenax cnepmatua. Ha akcnepumen-
TalIbHbIX XXMBOTHbIX YCTAHOBJIEHO, YTO MyTauuu B Tudor-
JOMEHEe MNpWBOASAT K MOJHOW CTEPWUSIbHOCTM CaMLOB,
n3-3a gedeKToB B NOCTHATabHOM cnepmaToreHese [24].
B aTom rogy B aMTtepatype NosiBUINUChb AaHHble Mo nU3dyye-
HUIO OAHOHYKNEOTUAHbIX NOIMMOPOU3MOB B reHax ASZ1,
PIWIL1, TDRD1 v TDRD9, BoBne4YeHHbIX B 61uoreHes piPHK,
y 342 My)X4YMH C HEOOCTPYKTMBHOM a300Cnepmuen
1y 493 KOHTPOJIbHbLIX UHAMBUOYYMOB B KUTAMCKOW BbIGOP-
Ke. bblno nokasaHo, 410 nonammopodunam B reHe TDRD1
MMEET OTHOLIEHWE K AeTEPMUHALIMKN PUCKa MO cnepmMarTo-
reHHbIM HapyLIEeHUSAM, a NoIMMopdU3Mm rs7 7559927 ato-
ro reHa accoummpyeTcsl ¢ peayLumMpoBaHHbIM PUCKOM [25].

B nuTepatype nMmetoTcs AaHHble, yKa3biBatoLme Ha To,
yto npn TMPRSS2:ERG-NO3UTBHOM paKe npocTathl Y Nto-
Jen nuMeeT MeCTO MoBblleHHas aKcnpeccus TDRD1
n3-3a UBMEHEHUA B NaTTepPHE METUINPOBAHUSA B NPOMO-
TOpe 3TOro reHa, BbI3BaHHOI0 TPAHCKPUMLMOHHBIM daK-
TOopom ERG. 3TK AaHHble, MO MHEHUIO aBTOPOB PaboThl,
nenatoT TDRD1 BO3MOXHOM MULLEHBLIO NPU pa3paboTke
TepaneBTUYECKOM CTpaTeruun An1a aToro Tuna paka [26].

Y Mblwen, gedmuntHbix no 6enky Tdrd6, Habnoaa-
nacb 6/10KMPOBKa criepmaToreHesa Ha CTaguu Kpyribix
cnepmMatuj, yBeNlMyeHuMe KonauyecTBa CnepmMaToLMTOB,
KpYrblX crepmaTua v HapyleHne CTpoeHMa XpoMaTouna-
HblX Ten B nocnegHux. OTMEeYeHO TaKKe M3MEHEeHWe
B 3KCMpeccun npeawectBeHHUKoB miPHK, 4To, No MHe-
HUWIO @aBTOPOB PabOoThl, MOXET yKa3blBaTb Ha ponb Tdrd6
B KOHTPOJIE TPAHCKPUMLMK U CTaBUIbHOCTU NpeaLLecTBEH-
HUKOB MIiPHK [21]. Y 4yenoBeKa ycuieHHas aKcrnpeccus
3TOro 6esika UMeeT MeCTO MNMPU PaKe TONICTOM KULLIKW.

Tdrd5,7 TaKkXKe NoKannayloTcs B XPOMaTOUAHbIX Tenax
M CUHEPTUYHO 3a[JeNCTBOBAHbI B PEryASLUMN aKTUBHOCTH
PETPOTPAHCNO30HOB B MOJIOBLIX KNleTKax. Tdrd7 HangeH
M B COMaTMYeCKMUX KneTKax. [oKazaHo, YTO HapyleHne
GYHKUMIM 3TOro 6efika MOXKeT MpuBOAUTb K AedeKTam
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opraHoreHesa. Y 4yenoseka TDRD7 copep»ut 5 gome-
HoB Tudor n 3 pomeHa OST-HTH (Oscar-TDRD7-Helix-
Turn-Helix)/LOTUS, KOTOpble NPUCOEANHSAIOTCH K METUNN-
poBaHHbIM OCTaTKkam apruHmMHa n PHK COOTBETCTBEHHO.
MokasaHo, 4to TDRD7 Heob6xoAuM AN NOCTTPaAHCKPUN-
LIMOHHOIO KOHTponsa MPHK, urpatoLimx CyLeCTBEHHYIO POSib
B HOpPManbHOM pa3BUTUWM XpycTanuka rnasa. Mytauuu
reHa, KOAUpyroLLero aToT 6e10K, BbI3bIBAIOT BPOXKAEHHYIO
ayTOCOMHO-PELIECCMBHYIO KaTapaKTy y eTen U crocoob-
CTBYIOT PasBWUTUIO TNayKombl. Ha 3KcnepuMeHTanbHbIX
*MBOTHbIX MOKa3aHo, 4YTO Y AEPULIMTHBIX NO 3TOMY 6ENKy
ocobew NPoUCXoauT OCTaHOBKa cnepmMmartoreHesa Ha cTa-
LMK KPYrIbIX criepMaThi M pa3BMBaETC KatapaKkTta, UMeeT
MECTO NMOBbILEHWE BHYTPUIIA3HOIO AaBIEHNS U MOBPEXK-
[leHne onTUYeCcKoro Hepea [27].

Ha aKkcnepuMMeHTanbHbIX UBOTHbLIX MOKa3aHo, 4YTo
Tdrd12 TaKe sBJSeTCs CyWeCTBEHHbIM ANF crnepmarto-
reHesa. [OMO3UIoTHblE MyTaHTbl UMENN HapyLleHWe cnep-
MaToreHe3a Ha pPaHHMX CTagusix pPas3BUTUS, OTMEYEHbI
HapylweH1s Meino3a B criepmaTouMTax Ha cTaauv nepe-
X04a 3UroTeHbl B NMaxuTeHy, OTCYyTCTBMUE MOCTMENOTUYe-
CKMX KPYIbIX criepmatuii, Haanyne 60/bLIoro KoanmyecTea
anonTo3HbIX KAETOK. BbiiBNeHbl HapylweHus B peryns-
LIMM 3KCNPECCUN PETPOTPAHCMO30HOB [22].

Ewé oaHMM 6Gefkom, 3KCMpeccupyeMbiM B SUYKE,
asnsetcsa TDRD4. C uenbto NOMCKa MONEKYNSPHbIX MapKe-
POB ANS paKa neyeHun 6blna nsyvyeHa akcnpeccus TDRD1,
4 v 5 Ha ypoBHe MPHK B pa3nnyHbIX TKaHAX U NPK TPEX TU-
nax paka nevyeHu: renatouenNoNapHON KapLuMHOME, XO-
NlaHrMOKapLUMHOME U KOMBMHUPOBAHHOM KapuyHoMme. lNoKa-
3aHo, 4to TDRD4 MPHK aKcnpeccupyeTcs npu BCcex Tunax
OnyXxoJin. IKCNPECCHs B NEYEHNU He BbIIBIEHA NPU BUPYC-
HbIX MHOEKLMAX. B HOpManbHbIX COMaTUYECKUX TKaHSX,
3a UCK/IoYEeHUEM aunyKa, ata PHK TaKxe oTcyTcTBYeT. 1o
MHeHWI0 nccnegoatenen TDRD4 MOXKET paccmaTpuBaThb-
cs KaK aHTureH CT (cancer/testis) ana pakoB ne4veHu [28].

TDRD14A, TDRD14B, TDRD14C
(ructoHoBble gemeTunasbi JmjC)

Benkn TDRD14A (KDM4A), TDRD14B (KDM4B),
TDRD14C (KDM4C) — 310 NU3UH-CcNneundUYHble JeMeTn-
nasbl. OHM U3BECTHbI TaKXKe Mo APYrMMKU HAa3BaHUAMU —
JMJID2A, IMJD2B v JMJD2C [4]. TeHbl TDRD14A, TDRD14B,
TDRD14C nokanuzoBaHbl B floKkycax 1p34.1, 19p13.3,
9p24-p23 cooTBETCTBEHHO [http://www.genenames.org].

KDM4A, KDM4B, KDM4C OTHOCATCS K CEMEWCTBY
JMJC, KoTOopoe y YenoBeKa BKtOYaeT B ceba 32 6enka.
B cTpyKType 6enkoB KDM4 Hapsgy ¢ 2-ma Tudor-goMeHoMHM
n gomeHom JmjC (Jumonji C), nmetotca aomeHbl JmjN
(Jumonji N) n 2 PHD (plant homeodomain). Tudor-goMeHbl
3TUX 6ENKOB HEOBXOAUMbI AN15 MPUCOEANHEHUS K METUNN-
pOBaHHbIM JIM3UHOBbLIM OCTaTKaM rucTtoHoB H3K4, H3K9
n H4K20, a gomeHbl JmjC n JmjN HapensoT 6eKku gemMeTu-
NTa3HON aKTMBHOCTbLIO MO OTHOLIEHMWIO K TPUMETUIMPOBAH-
HbIM JIM3MHOBbLIM OCTaTKaM rMcToHoB H3K9 n H3K36 [3].

Ha MofesnbHbIX XXMBOTHBIX NOKa3aHo, YTo rpynna 6en-
KoB KDM4 nmeeT OTHOLIEHWE K MexaHM3MaM aMOpuo-
HanbHOro passBuTtudA. Tak, Dmel/Kdm4A y Drosophila
melanogaster Heo6xo4MM [N HOPMasIbHOrO Pa3BUTUSA
KpbIbEB Yy CaMLOB, AeTepMuWHauuMM nona v npoaon-
UTENbHOCTU YU3HKU Yy HUX. OTCyTCTBME 3TOro 6Gesnka



y Caenorhabditis elegans Bbi3biIBaeT yCUMIEHHbIA anonTo3
KJIETOK repMUHaTUBHOM IMHUK, a Y Mus musculus — runep-
Tpoduio cepaua B OTBET Ha rnMnepTpodPpUYecKmue CTUMYIbl.
[TokasaHo, 4To y YenoBeKa rpynna 6enkos KDM4 acco-
LMMpoBaHa ¢ pas3nnyHbiMKU OHKOIOrMYECKMMK 3aboneBa-
HUAMU. TaK, Hanpumep, oBepakcnpeccus KDM4A, KDM4B,
KDM4C nmeeT MecTo Npu pake MON0OYHOM Kenessl [3, 4].

TDRD21 (SETDB1), TDRD22 (UHRF), TDRD3, PCL

MeTtunupoBanve AHK no UMTO3MHOBBLIM OCTaTKam
ABNSETCH OLHMM M3 OCHOBHbIX GaKTOpoB €€ anureHe-
TMyeckon moaudukaumn. benok SETDB1 (SET domain,
bifurcated 1), conepxauwmumn Tudor-nOMeH, UMeeT OTHOLLE-
HMe K AaHHoMy npoueccy. l'eH TDRD21 nokanu3oBaH
B flokyce 1921 [http://www.genenames.org]. K metnnmnpo-
BaHuto AHK nmeet oTHoweHne n 6enok UHRF (ubiquitin-
like, containing PHD and RING finger domains 1), KOTOpbI#
6narogapsi cnocobHocTH ero Tudor-AOMeHOB acCoLMMUPO-
BaTbCHA C rMCTOHOM H3K9me3 gocTaBASET METUATPAHC-
depady DNMT1 (DNA (cytosine-5)-methyltransferase 1)
K XpOMaTUHY KU TeM CaMbliM o6ecrneymBaeT nogaepaHue
MeTunupoBaHHoro ctatyca AHK B npouecce pennvka-
umn [3]. Ten TDRD22 nokanu3oBaH B NoKyce 19p13.3
[http://www.genenames.org].

Ewé oaHMm daKTopoMm, perynnpyoumMm TPaHCKPUI-
LIMOHHYIO aKTUBHOCTb, ABASETCS MOANDUKALIMSA TMCTOHO-
BbIX XBOCTOB, BKJIlOYas UX METUIMPOBAHUE, aLLETUANPO-
BaHue, YOUKBUTUHMU3ALMIO U docdhopunmpoBaHune. Psaj
6enKoB, cogepralymx Tudor-gOMeH, pacno3HalT MoaUPHU-
KalUMWOHHbIE METKHK, TaKMe KaK METUSIMPOBAHHbIN apruHUH
WN JIU3UH, N PEKPYTUPYIOT 6ENKN-9DDEKTOPDI, KOTOPhLIE,
B CBOIO 04epeab, 06ecneynBatoT aKTMBaLIMIO TM60 NoaaB-
fIeHWe aKTUBHOCTM XpOMaTUHa. HeKoTopble U3 NMEIOLLMX
Tudor-pomeH 6eNKoB MOryT TaKKe GYHKLUMOHMPOBATb Kak
6enkun-apodeKTopbl. TMCToOHOBLIE AeMeTnnasbl JmjC 6binu
onucaHbl Bbiwe. EWE oaHMM Npumepom TaKoro 6eska
asnsetcsa TDRD3 (Tudor domain containing 3). Tak, 3T10T
6€e/IoK MOXEeT pacno3HaBaTtb M cneuMduyHo npucoean-
HATbCS K METUIMPOBAHHbLIM XBOCTaM M’MCTOHOB U aKTUBU-
poBaTb TPaAHCKPMUMNUMIO onpeaeneHHblix ydyacTkoB [AHK.
Mpy M3y4yeHUn MexaHn3MoB OGYHKLMOHWMPOBAHUS 3TOrO
6e/lka KaK KoaKTuBaTopa TPaHCKPUNUMKM O6biIO MOKa-
3aHo, 4To, 61arogapsa HaaMyuIo B ero CTpykType Tudor-
IOMEHa, OH MOXET NPUCOEANHATLCA K METUIMPOBAHHbLIM
CARM1 (co-activator-associated arginine methyltrans-
ferase 1) cantam PHK-noanmepassbi Il. UmetoTcs AaHHble,
yKa3sbliBallme Ha ponb CARM1 B MexaHuamax audode-
PEHLMPOBKU TaKMX KNETOYHbIX TUMOB KaK aauMOLMThI,
anuTenuasbHble KIETKU Nerkux, T-kneTku. Mpegnonaraet-
¢, 4To CARM1 3apericTBoBaHa B noagep:KaHuu nposu-
depaTUBHOro ctatyca HEBPOHabHbIX KNETOK, XOHAPOLIN-
TOB W MIOPUNOTEHETHOCTU 3MOPUOHANbHbIX CTBOMOBbIX
KNneTok [29]. TaKxe ycTaHoBneHo, 4To TDRD3 sBnsetca
KOMMNOHEHTOM Komnaekca TOPIIIB (tononsomepa3sa IlIB),
B KoTopoM TDRD3 o6ecneynBaeT 4OCTaBKY Tononsome-
pa3bl |IIB K XpoMaTUHY, rae UMEKTCS METUINPOBaHHbIE
canTbl Ha ructoHax H4R3me2a n H3R17me2a. Tonouso-
mMepasa llIB peayumpyeT HeraTUBHYIO cyrnepcrnvpanuaaumio
OHK v nopaBnaet popmmpoBaHue R-netenb Ha PHK, tem
camblM ob6ecrneynBas TPAHCKPUMNLUMIO, 3allMTy OT Mo-
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BpexxaeHnn OHK n CHWKeHMe 4acToTbl XPOMOCOMHbIX
TpaHcnoKauuin. Tak KaK HapylleHust B perynauum ¢op-
MupoBaHua R-netens PHK cnoco6CTBYOT pas3BUTUIO
psaa HenpoaereHepaTUBHbIX 3aboieBaHUK, Mccneao-
BaTe/NM MonaralpT, YTO yBEMYEeHUEe KOoNuyecTBa ITUX
CTPYKTYp npu oTcytctBuM TDRD3 MOXeT cnoco6CTBO-
BaTb MOHMMaHWIO MeXaHW3Ma naTtoreHe3a Takux 3abone-
BaHuw [30]. TeH TDRD3 nokanusoBaH B noKyce 13q14.3
[http://www.genenames.org].

Cpean 6enkoB, coaepralmx Tudor-noOMeH, MHorue
GYHKUMOHMPYIOT KaK penpeccopbl TpaHCKpunuun. bnaro-
Japs HaMYKUIO 3TOr0 JOMEHA OHU MOTYT PEeKpyTUPOBaTb
MeTunTpaHchepasbl Mb60 caMn obnajatb MeTUIa3HOU
AKTUBHOCTbIO MO OTHOLLEHUIO K JIMBUHOBbLIM OCTaTKaM Iu-
cTtoHoB. Cpeaun Hux PCL (Polycomb-like), coaep»alimi Ha-
psay ¢ Tudor-npomeHoM agomeHbl PHD (plant homeodomain).
PCL sBnsieTcs aganTopoM Ansl AOCTaBKWM CTEPXKHEBbIX
KOMMOHEHTOB Kommnsiekca PRC2 (Polycomb repressive
complex 2) K XxpoMaTuHy.

TDRD16A (SMN)

SMN-6enok Kogupyetcsa reHom SMN (Survival motor
neuron gene), KOTOPbIK 6bl1 MAEHTUULMPOBAH B 1995 1.
KaK JeTEPMUHUPYIOLWMIA TeH 4N CNMHANIbHON MbllIEeYHOM
atpoduun (CMA) [5]. leH aToro 6esKka pacnonaraeTcs B 10-
Kyce 5q13.2. SMN-6en0K noKannsyeTtcs B LUuTOoNIasme
n aape, npuyeM agepHasa popma 6enKka BXOAUT, FMaBHbIM
06pa3oMm, B CTPYKTYpPY TaK Ha3blBaeMblXx reMm (gemini
of the coiled bodies), KOTopble YacTo cBS3bIBAOTCA C AAEP-
HbIMW KONbLIEBLIMY TENamu — Tenamu Kaxans (Cajal bodies).
MocnegHve aBAAOTCS MECTOM COOPKM M MOoAMPUKALMK
GaKTOPOB TPAHCKPUMLUK M MPOLIECCUHIa MasblX 9AEePHbIX
PHK [6]. Moka3aHo, 4To remMbl U Tena Kaxana Kkonokanu-
3yl0TCS B TKAHAX B3POC/bIX OPraHnM3MOB U KyNbTUBUPYE-
MbIX K/I€TKax, HO pacnofaratoTcs OTAE/IbHO B MAOAHbIX
TKaHsX, NprMyeM Kak konnyectso SMN, Tak 1 Cnoco6HOCTb
remMMm v Ten Kaxana K arperawuuu perynmpyetcs B aM6pu1o-
HanbHOM pa3BUTUM [6, 7]. He3HaYMTENbHOE KOMNYECTBO
3TOro 6eflka UMeeTCs TaKXKe B 1epHoM nnasme [6].

NMelolmecs AaHHble nMTepaTypbl YKa3biBaloT Ha TO,
4yto SMN sABnAeTca 4acTbio MYSIbTUKOMIMOHEHTHOIO KOM-
nnekca, B coctaB Kotoporo nommumo SMN, BxoauT psaj
[OMNOSIHUTENbHbLIX 6eNKoB, Takux Kak Gemin2 (SIP1),
Gemin3/dp103 (DEAD-box RNA helicase), Gemin4,
Gemin5/pl175 (WD repeat protein), Gemin6, Gemin?,
Gemin8 [6-13]. SMN-KoMMNJEeKC, B CBOKO 04epeb, B3aun-
MOLENCTBYET C psiAoM 6enKoB-cyb6CTpaToB. Tudor-goMeH
COEPHKNUTCA B LieHTpasbHOM YacTn SMN-6enKka (@MuHo-
Kncnotbl 90-160). Ony6nnKoBaHbl AaHHbIE MO TPEXMEp-
HOM CTPYKTYype Tudor-gomMeHa, KoTopas cxo4Ha Mo cTpoe-
HUWIO C TPEXMEPHON CTPYKTYpOor Sm-6enKoB. ITO CXOACTBO
ob6ecneynBaetr dopmupoBaHne SMN-Sm KOMMNIEKCOB,
raoe SMN BbINOIHAET POJib LMTOMIa3MaTUYEeCKOro yene-
pPOHa, KOTOPbIN, TPAH3UTOPHO NPUCOEANHASACH K UHANBMU-
AyanbHbiM Sm 1 Sm-MynbTUMeEpam, obecrnevymBaeT Gopmu-
poBaHWe CTEPXKHEBOr0O reNTaMepHOro JoMeHa 1 cnoco6-
CTBYET ero B3aumogencTteuio ¢ MIPHK [31, 32]. Takum
o6pa3om, SMN-KOMNAEKC WUrpaeT LEeHTpanbHylo Posb
B 61MoreHese cnaancocomHbix MsaPHI (manbie saepHble
pUBOHYKSIeonpoTenbl).
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BeposiTHO, 4TO Kpome CO60pKK CrnIancocoMHbIX MAPHIT
SMN-6enoK UMeeT OTHOLLEHNE K BuoreHesy apyrux PHII,
MHOIMe 13 KOTOPbIX BKAOYaoT 6eKn-cybcTpaThl, cogep-
allme OoMeHbl, oboraueHHble ocTaTKaMu apruHuHa
n runumna (RG-rich domain) [6].

Mo maHHbIM Pellizzoni ¢ coaBT. [33], SMN B3aumo-
nenctByeT ¢ PHK-resimkasoin A, KoTopasi B CBOO o4epe/lb
npucoeauHsaeT noammepasy ll, 4To yKkasbiBaeT Ha ponb
SMN B c60pKe TpaHCKPUMNLIMOHHOIO KoMMneKca. Hepas-
HO YCTAHOBJIEHO, YTO CUMMETPUYHO AUMETUIMPOBAHHbIN
0OCTaTOK aprnuHuHa (R1810me2s) B Kap6oOKCUTEPMUHASb-
Hom gomeHe PHK-nonumepassl |l pekpytupyet SMN. SMN
B3aUMOLENCTBYET TaKXe C CeHaTakCWHOM. [lpeanona-
raetcs, 4To R1810me2s, SMN n ceHaTaKCUH ABNAOTCA
KOMMOHEHTaMu NyTU R-loop, U KOHTPONUPYIOT TEPMUHA-
LU0 TpaHCcKpunumn. [ledeKTbl 3TOr0 MEXaHU3Ma MoryT
Ccnoco6CcTBOBaTh Pa3BUTUIO HEMPOAErEHEPATUBHbIX 3a-
60neBaHUN, TaKUX KaK, Hanpumep, ammoTpodUYECKUM
naTepanbHbIi cKNepos [34].

SMN, no-BMANMOMY, UMEET TaKKe OTHOLLEHME K cO0p-
Ke W aKTMBHOCTM SNoPHIT (manble aapbiikoBblie PHI) 1 Te-
JloMepas3Horo Komnaekca [35].

XoTs nepBUYHbIM NaToMopdosiornyecknm aedbekTom
CMA cyuTaetca rmbenb MOTOPHbIX HEMPOHOB CMUHHOIO
MO3ra v CTBOJ1a, BTOPUYHO NPMBOAALLAS K aTPODUM MbILL,
W pecrnmpaTtopHoOM HeLOCTaTOYHOCTU, HeJaBHO MOJyYeH-
Hble Ha CMA-MOAeNbHbIX YKUBOTHbIX JAaHHbIE W OTAENbHbIE
KNMHUYECKMEe HaGMOAEHUs MO3BONSAIOT NPEAnooKMTb,
YTO NEPBUYHbIN MONEKYNAPHbIN AedeKT — aednumt SMN-
6efika — peanusyetca U B ApYyrux opraHax. [loHnmaHue
MEXaHW3MOB 1 BPEMEHU TaKoW peanmsaun UMeeT Orpom-
HOe 3HadyeHune aNnsa pa3paboTKU Au3anHa TepaneBTuye-
CKOro BO3ENCTBUSA Ha 3TO TaKeneuniwee 3aboneBaHue.

ARID4A

ARID4A (AT rich interactive domain 4A) W3BeCTHbIN
TaKkxe nof HazBaHuamu RBBP1 (retinoblastoma-binding
protein 1). [eH aToro 6enKa noKanM3oBaH B JIoKyce 14¢22.3.
ARID4A aBnsieTcs a4epHbIM BENKOM 1 SKCnpeccupyeTcs
NnoBCeMECTHO. [JaHHbIM 6eN0K B3anMOOENCTBYET C 6erl-
KOM PETMHOGNACTOMbI, KOTOPbIM PErynpyeT KIETOYHYIO
nponndepaumio. YctaHoBneHO, 4To RBBP1 aBnseTca cy-
npeccopam nenKkemuu u apyrux onyxonen. Kpome toro
UMeEIOTCS JaHHble, YKa3blBaloWMe Ha poJib 3TOro 6eska
B npoveccax anddepeHUnpPoBKM 0CcTe0b61acToB U MYXK-
CKOWN depTunbHOCTU. Hapsay ¢ ABorHbIM Tudor-4OMEeHOM
RBBP1 copepuT aomenbl ARID, RBBINT, CHROMO. MNpea-
nonaraeTcs, YTO 3TU y4acTKM 6enKa MoryT 4eNcTBOBaTb
coobLa B pacno3HaBaHuu cneumudruyecKnx yHacTKoB Xpo-
MaTWHa, XoTs cam no cebe Tudor-gpomeH 6enka RBBP1
yTpaTU/ CNOCOBGHOCTb Y3HaBaTb METUIMPOBAHHbIE TUCTO-
Hbl. [TOKa3aHo TaKxKe, 4To RBBP1 MOXeT NpUCoeanHATLCS
K oguHapHom u aBonHon AHK [36].

Taknm 06pas3om, NoAbITOXKMBAs CKal3aHHOE Bbille,
MOXHO caenaTb cneaytoline BbiBOAbI:

benkn TDRD, o6Hapy¥eHbl Y MHOIMX 3YKapuoToB,
BK/IlOYasi pacTeHusi, rpubbl, XMBOTHbIX, F4€ OHU UrpatoT
CYLWECTBEHHYIO PO/ab B Mpoueccax pa3BUTUS OpraHus-
MOB, 06ecneynBas FreHOMHYIO CTaBWUIbHOCTb, PETYNALIMIO
TPAHCKPUNLMOHHON aKTUBHOCTU XpOMaTHHa, pPasnyHble
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acneKTbl meTabonnama PHK, BKkaoyasa npoueccuHr PHK
n PHK-uHTepdepeHumio. Mytauuun, npuBoasiLme K Heao-
CTaTKy 3TUX 6€NKOB, MOTyT NPUBOANTL K Pa3nYHbIM Ha-
pyleHnaM B rameToreHese u ambpuoreHese n cnocoob-
CTBOBaTb Pa3BUTUIO psifa 3abonieBaHuUN.

TDRD peanunayeT cBOU QYHKLMW NOCPEACTBOM Mpu-
COoeAMHEeHUs K 6enkam, METUIMPOBAHHbIM MO apruHUHY
WKW NTIU3UHY, U CRyxaT GaKTopoM AOCTaBKU ApPYrux 6en-
KOB B pa3finiHble HaAMOJIEKYNSPHbIE KOMMIEKChI, CMO-
cobcTBYys c60OpKe M cTabunbHOCTM nocneaHunx. OgHako,
37O NMWb OAMH M3 Hanbonee M3y4YeHHbIX MEeXaHW3MOB
peannsaummn GyHKLUN AaHHbIX 6E/KOB.

benkn TDRD o6nagatoT CpOACTBOM K PUOOHYKIEUMHO-
BbIM KMCNOTaM.

benku, copepralime Tudor-jOMeEHbI, MOTYT UMETb
B CBOEW CTPYKType AOMNOSIHUTE/bHbIE KaTalMTUYeCK1e 4o-
MEHbl Ba)XHble AN OCYLLECTBAEHMS OOMOMHUTENbHbIX
3O DEKTOPHBIX QYHKLMA.

B ogHUX M TEX e MyNbTUOENKOBbLIX KOMMEKCax MOo-
YET 6biTb 3a/€MCTBOBAHO HECKO/IbKO Pas3finyHbIX 6en-
KOB, OTHOCSLWMXCA K Knaccy TDRD. OagHaKo, MEXaHU3M KX
B3aMMOAENCTBUS U cneLUdUYHOCTH MO OTHOLLEHUIO K CYO-
cTpaTtaMm M3yyeH HeJoCTaTouHo.
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