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TIPUMEHEHUE 2',3'-0-U30IPOIMJINAEH-5-HOYPUAUHA I
WHITUBUPOBAHUS )KU3HEHHOI O LIUKJIA BUU-1

N300perenne OTHOCUTCS K OONAacTH MOJEKYJSIPHOM OHONOrMM U MOXKET OBbITh

UCIIOJIb30BAHO AJIsi HHTHOHUPOBaHMsI JKU3HEHHOro nukiga BUY-1.
IMTPEAITOCBIJIKH K CO3JJAHMIO U30BPETEHUMA

HyxkneosunHbple HHMMOUTOPBEI OOPATHOM TPAaHCKPUNTA3bl, TAKUE KaK a3HMIOTHMMUIMH,
JIAMUBYJIUH, TUAAHO3MH, CTaByAMH, abakaBup, TeHO(OBUp anadeHaMHI, OTHOCSITCS K KJIACCy
npenapatroB nporus BHUY-1 (Bupyca wummyHOoneduumra uenoBeka-l1), KOTOpble OOBIYHO
UCTIOJIb3YIOT B COCTaBe KOMOMHUPOBAHHON aHTUPETPOBUPYCHOM Tepanuu. OQHAKO, HECMOTPSI Ha
nporpecc B neueHun CIIM/la, Bei3biBaeMoro supycom BHY-1, nekapcTBeHHBIMU IpenapaTamMu
HA OCHOBE HYKJICO3HIHBIX HHIHOUTOPOB OOPATHOW TPAHCKPHIITA3bI, KOTOPBIE SIBISIFOTCS MEPBBIM
KJIaCCOM TIpernapaToB, omoOpeHHBIX i O0oppObl ¢ BHY-1, mo-mpexHeMy CyIIEeCTBYET
HEOOXOMUMOCTh B pa3paboTke HOBBIX 3((EKTUBHBIX MPOTUBOBUPYCHBIX Mpenapatos. Takue
npenaparsl TOJDKHBI 00J1alaTh BBICOKOH MHTHOUTOPHOH 3((eKTHBHOCTRIO B OTHOLIeHHH BIY-
1, 1 He TOJKHBI OBITh TOKCUYHBIMH B OTHOIIEHHUH T-KJIETOK.

Hns nedenus naugueHtoB ¢ BHUY-1 B HacTosimee BpeMsi NPUMEHSIOT KypChI
KOMOMHHMPOBAHHOM aHTHUPETPOBHPYCHOW TEparuy, KOTOpPble HE TMPUBOAAT K IIOJHOW
snmuvuHatimu BHUY-1, uyTo Benér k HEOOXOMUMOCTH NPUMEHATb TaKOM Kypc Tepamud Ha
NPOTSDKEHUU BCell »ku3HM naruenta. Kpome Toro, OONBIIMHCTBO HYKJICO3UIAHBIX HHTHOUTOPOB
o0paTHOM TpaHCKPUNTA3bl, UCTIONB3YEMbIX i teueHnst BUU-1, SBIAIOTCS UTOTOKCUYHBIMU, U
MHOTHE TALUEeHThl CTAJIKHUBAIOTCA ¢ MOOOYHBIMH 3P (exTamu, B TOM YHUCIE, C TOKCHYECKHM
BO3JEIICTBMEM Ha II€UeHb, IMOYKM U KJIETKH TOJOBHOro Mmosra. CpaBHUTENBHO OBICTPO
BO3HHKAWOIIUE HOBble MyTaHTHble (opmbl BHU-1, ycroiiumBbie kK paHee OmOOpPEHHBIM
NPOTUBOBUPYCHBIM  TpemaparaMm  (MHruOuTopaM  OOpaTHOW  TPAHCKPHUIITAa3bl  BHPYCA),
3HAYUTEIBHO CHIDKAIOT 3PPEKTUBHOCTh MPUMEHSIEMOH KOMOMHUPOBAHHON aHTHPETPOBUPYCHON

Tepamnuu.

B cBsi3u ¢ 3THM, 3amadell HACTOSIIEro M300pETEHHs! SIBJISIETCS] BBIIBJICHHE HOBBIX
3¢ (GEeKTUBHBIX HYKJICO3UAHBIX MHrHOUTOPOB 0OpaTHOM TpaHnckpunrTazbl BUU-1, obmamarommmx
YIYUYIIEHHBIMA  XapaKTePUCTUKAMH, MOBBIIIEHHOH AKTUBHOCTBIO 1 MEHbIIEeH
[IUTOTOKCUYHOCTBIO, KOTOpbI€ B JaJbHEHIIEM MOTYT OBITh HCIIOJB30BaHbl B KIMHHUYECKOH

IpaKTHKe JJ1s ledeHust nanueHTos ¢ BUY-1.

KPATKOE MU3JIOXKEHUE CYIIHOCTU U305PETEHN A
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Coenunenune 2',3'-O-uzonponmaeH-5-HOAyPUAUH H3BECTHO B O0JAaCTH XUMUHU
HYKJIEHHOBBIX KHUCJIOT, B YaCTHOCTH, B Ka4eCTBE HMCXOJHOTO BEILIECTBA, HCIIOJb3YEMOTO IS

cunresa 5'-O-me3mnbHbIx mpousBoaHbix (US3928319 A, SINTEX INC, 23.12.1975).

ABTOpaMM  Hacrosmero uzoOpereHuss Obulo  OOHapyxkeHo, uro 2'3'-O-
U30NPONWINACH-5-HOAYPUAUH, B  OTJIMYME OT JAPYIUX AaHAJIOTUYHBIX  COCJUHEHUM,
NPENCTABISIIOMMX COOOH S-3aMelIeHHble MPOU3BOAHBIE ypPUAMHA, 00JafaeT WHrHOUTOPHON
akTUBHOCThIO B oTHomeHun BHUY-1. Kpome ToOro, okasanochb, 4TO AaHHOE COEOUHEHHE
3HaunTeabHO S(pdexruBnee unrnbupyer BHUUY-1 mno cpaBHEHHIO ¢ a3MIOTUMHIMHOM B

JHUAIIa30HE€ BBICOKHX, HO HETOKCHYHBIX KOHL[eHTpaLIPIfI.

Jns w3ydenus sddextuBHocTH wuHruOupoBanus BHUY-1 psgom coennHeHHi,
NPEACTABJSIIOINX COOOH S-3aMeIeHHbIe MPOU3BOAHBIE YPUANHA, MPOTUBOBUPYCHOE IEHCTBUE
KOTOPbIX paHee He ObUI0O HM3Y4YeHO, HCIOJb30BAIM  MOJAECTBHBIE  PEIUTHMKALIMOHHO-
HEKOMITETEHTHBIC JICHTUBUPYCHBIE YaCTUIIBI HA OCHOBE BHpyca BUY-1, ciocoOHbIe MepeHOCHTh
U DKCIpeccUpoBaTb MapKEpPHbIE TeHbl B 3apak€HHBIX KieTkax. C TOMOINBIO yKa3aHHBIX
JICHTUBHPYCHBIX YaCTHUI[ ObUIO YCTAHOBJIEHO, YTO CPEeIU HCCIEAOBAHHBIX coemuHeHuit 2'3'-0-
U30MPONIIUACH-S-HonoypuauH objiafaeT MHrHOUTOPHON aKTHBHOCTBIO B OTHOIIeHMH BHY-1.
BaxxHO OoTMeTHTB, 4TO HE OBLIO OOHAPYKEHO TOKCUYECKOTO NEHCTBHSI STOrO COCOUHEHUS Ha

KJIETKH T-KJIE€TOYHOrO MPOUCX OXKACHHUS.
ITOAPOBHOE HU3JIOXKEHUWE CYIIIHOCTU U30bPETEHUA

Asunotumunus, unrubutop PHK-manpasnennoro cunresa JIHK  Bupyca
uMMyHozeduuMTa dYenoBeka, ObUT MEPBBIM  IpenaparoM, MIHPOKO HCMONb3YEMbIM B
MEAULMHCKON TmpakTtuke s jedeHuss BHUU-1. B kneTkax 3TOT HyKJI€03UJ MOCTENEHHO
dbochopunupyercss ¢ obpasoBanuem 5'-tpudocdara, xoropeiii BerpamBaercs B JHK wu

Onokupyet yamuHenue nenu supycuoit JJHK u3-3a oTcyTcTBHs 3'-rHIPOKCHIBHOTO KOHIIA.

Jns neHtuBupycoB, B TOM uucie u nias1 BHY-1, xapaktepHa BbICOKas 4acToTa
NOCTOSIHHOTO ~ BO3HHKHOBEHHMsI HOBBIX ~ MYTaHTHBIX  (opM  BHpyca, OOyCIOBIEHHAS
0COOEHHOCTSIMH aKTHBHOCTH BHPYCHOH oOpaTHOW TpaHCKpumnTasel. llosToMy B opraHusme
6onbHOro CIIM]/IoM MOCTOSTHHO MPOUCXOOUT OOpa30oBaHHE JIEKAPCTBEHHO YCTOMYHUBBIX (HOpM
(mrrammoB) BUY-1, ToM umcne v K a3UIOTUMUAMHY. JTO BBI3bIBAET HEOOXOIUMOCTD B CO3JJaHUU
HOBBIX TPOTHBOBHUPYCHBIX TEPANEBTUUYECKUX CPENCTB M HM3YYEHHH WX KOMOWHHPOBAHHOTO
JNENCTBUsL C NPUMEHSIEMBIMM B HACTOsILIEe BPEMsl JIEKAPCTBEHHBIMH CPEACTBAMU C LIEJBIO

NOBBIIEHNS 3(PEKTUBHOCTH TPOTUBOBUPYCHON TEPAITUN U CHUKEHUS €€ TOKCUIHOCTH.

' '
beula  mporectupoBaHa  cepust  S-3aMeII€HHbIX — mpousBoaHbX  2'3'-O-

mzonponwmaeHypuania U 2',3'-O-u30nponuiauaeHTUMUANHA B KauecTBE COEAMHEHUH i
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W3yYeHUs] THTUOMPOBAHUSI OCHOBHBIX STAaroB KM3HeHHOro uukia BUY B knerkax. [{is oueHku
ux neticteuss Ha BHY-1 Obuto MpoOBENEHO HECKOJIBKO JKCIEPUMEHTOB C a3UIOTUMHUAMHOM B

Ka4e€CTBE STAJIOHHOIO COEIUHEHUSI.
KPATKOE OITUCAHUE YEPTEXEH

Ha ®urype 1 mpencrasneH npumep CPaBHUTEIBHOIO aHAIN3a MPOTUBOBUPYCHOIO HU
LIUTOTOKCUYECKOrO AeHCTBHs asunoTumuanba u 2',3'-O-usonponunuaeH-S-ionypunusa. [lo ocu
X mpuBeneHbl KOHLEHTPALMM MpPEenapaToB B HAHOMOJISIPHOM nuamazoHe (HM), mo ocu Y —
HOPMAJIM30BAHHOE KOJIMUECTBO KJIETOK B % OTHOCHTEIBHO KOHTPOJILHOTO 00pa3ia, K KOTOPOMY
ObuTH 1OOABIEHBI TOJIBKO BUPYCHBIE YaCTULBL. UEPHON TIMHUEH TPEACTABICHO [IUTOTOKCHYECKOE
JEWCTBUE, MyHKTHPHOW — OTHOCUTENIbHAS JOJS TPAHCAYLUPOBAHHBIX KJIETOK. [IyHKTHPHBIMU
THUSMHE 0003HaueHa 3((EKTUBHOCTb 3apa)KEHUsl KJIETOK (B MPOLIEHTaX 3apa’KEHHBIX KJIETOK
(%) oT ob1melt monmyNAuun).

Ha ®urype 2 npencrasiieH cpaBHUTENbHBIN aHaU3 3Q(PeKTUBHOCTH aeicTBus 2',3'-
O-U30TIPONUIHICH-S-HOMypUANHA U a3UAOTUMUANHA B KOMOWHAIMK ¢ TaiOouukinOoM. (A)
Cxema skcnepuMeHTa mO wu3ydeHHro peiictBus 2',3'-O-uzonponuiuieH-S-ioaypuanHa U
a3uNOTIMUANHA B KoMOmHaumu ¢ mnanbonukmmbom. (B, C) Marpuner noza/addexr
npeAcTaBsOT 3((EeKTUBHOCTD HHTUOUTOPHOIO MAEHCTBUS MpenapaToB (BBIPAKEHHOTO B
nporeHTtax) B orHomeHun Bupyca BHUY-1 (eGFP-nmo3uTuBHBIX KJIE€TOK) mocie o0paboTKu
UCCIIelyeMbIMH COEIMHEHMsIMM B KoMOMHaimu ¢ nanOouukianOoMm. TersoBele KapThl
(mpencraBneHbl  HUXKE)  JEMOHCTPUPYIOT  o0nacTu  cuHepreruueckoro s¢pdexkra u
AHTarOHUCTHYECKOTro 3¢ dexra. AHaNINU3 CUHEPreTH4ecKoro 3¢ dexra ObUT TPOBEAEH C TTOMOIIBIO
BeIuUCIUTENbHOrO anropurma SynergyFinder v3.0. 3navyenue Oaymna cuneprusma Oosbine 10

0003HauaeT HaJIMYHe BBIPAKEHHOT'O CUHEPTeTHYECKOro d(deKTa.
[MPUMEPBI

JUist TeCTUPOBAHUSI IPOTUBOBUPYCHOTO NEHCTBHS MCCIEAYEMbIX COCOUHEHUN ObLIH
UCTIOJIb30BAHbI PETUTHKAIIIOHHO- HEKOMITETEHTHBIE JICHTUBUPYCHBIE YaCTHLIBI,
CKOHCTpyupoBaHHble Ha ocHOBe BHMY-1. Takue dyacTULbl NO3BOJAKT OCYLIECTBIATH
3¢ dexTUBHBIA TEepeHOC PEeKOMOMHAHTHOrO BHPYyCHOro reHoma, cunHres JIHK-nposupyca u
UHTETPALlMI0 B TE€HOM KJIETKU-XO35IMHA, YTO MOJAENUPYET COOBITHS, MPOUCXOISAIINE C
NOJIHOLICHHBIM ~ PETUTMKALIMOHHO-KOMIeTeHTHBIM  BHMUY-1  Ha COOTBETCTBYIOIIMX —3Tamax
KU3HEHHOro uukia. Jlna cOOpkM BHUPYCHBIX 4YacTUI] ObLUla HCIOJIb30BaHA IUIA3MUIA,
Hampasysiroliast cuHTe3 obOpatHOH TpaHckpunTaszbl (OT) pumkxoro tuma BHUY-1. T'ernom

peKOM6I/IHaHTHbIX JICHTUBHUPYCHbBIX YaCTUL] BKIIOYHAJI TOCICAOBATCIIBHOCTD, HAMNPOBJIAKOIIYIO
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CUHTE3 MapkE&pHOro 3enéHoro ¢uyopecuupyrozero Oenka eGFP, uro obecrneunBanio OETEKLIUIO

3apak€HHBIX KJIETOK.

B kauectBe Oenka-000JOYKM TakuWe JICHTUBUPYCHBIE YACTUIBI HECYT Oe€JoK

o0oiouku BUpyca Be3ukyJsipHoro cromarura (VSV-G).

JInisi TECTHPOBAHUST TIPOTUBOBUPYCHOM aKTUBHOCTH KJIETKH JUHUU Jurkat, BeiceBasn
B 96-1yHOUHBIN IU1aHIeT B koaudecTtse S000 kiaeTok Ha JyHKY. [l 3apa’keHus UCIOJIb30BAIH
10 Mkn Bupyc-comep:kalled cpeabl Ha JYHKY 90-JIyHOUHOrO IJIaHLIETa, YTO IO3BOJISAJIO
nonyuuTh He Oonee 40% TpaHCAYLUUPOBAHHBIX KJIETOK B oOpa3uax, He 0OOpabOTaHHBIX
uccneayeMbliM coenuHeHueM. OrmpeneneHne KOJUYECTBA TPAHCAYLIMPOBAHHBIX KIETOK B
oOpasuax OCYIIECTBISUIM C IOMOIIBIO MPOTOUHOro uutodayopumerpa. IlapamnensHo ¢
aHaM30M 3(P(HEKTHBHOCTH TPAHCAYKIMH OLEHUBAIM HUTOTOKCHYECKUN 3(P(EKT COeTMHEHUMN.
JUJIsl 3TOrO C MOMOIIBI0 TEMOLIMTOMETPA CUUTAIN KOJHYECTBO JKUBBIX KJIETOK B oOpasmax, Kyaa
ObLUTO TOOABIIEHO UCCIIEAYEMOE COEAMHEHNE U BUPYCHBIE YaCTHLIbL. BhIsIBIEHHE MEPTBBIX KIIETOK

OCYHIECTBJIAJIU C MOMOLIBIO OKPACKU KPACUTEIIEM - TPUITIAHOBBIM CUHUM.

beino noxazaHo, 4To azumotTuMuAuMH U 2',3'-O-u3onponuiuieH-5-HonypuanH
00agaroT MPOTHBOBUPYCHON AKTUBHOCTBIO Ha (POHE IOJIHOTO OTCYTCTBHUSI LIUTOTOKCHYECKOTO
OeVCTBYSI MPU MHKYOALMU B TeYeHUU 72 4acoB B KoHUeHTpauusx 10 10 mxM. Cam mo cebe 2',3'-
O-n30npONUIHACH-5-HONYypUANH IeHCTBYeT MeHee 3(PPEeKTHBHO, YeM a3sUAOTHMUINH, OJHAKO
yBeIMYEHHE €ero KoHLeHTpauuu a0 10 MxkM nOpuUBOAUT K CYLIECTBEHHOMY YBEIMYEHMUIO
s¢dexruBHOocTH uHHrHOMpoBaHuss BUY-1 (70%) nns oboux wunrnburopos (durypa 1).
HanbHelee yBenuYeHHE KOHLIGHTpPALMM IpenapTa asupotumuanHa no 30 mMxM k pocty
3¢ (GEeKTUBHOCTH HE MPUBOIWIO, OAHAKO B ciy4ae ¢ 2',3'-O-M30NponuinaeH-S-HoaypuanHOM
pocT 3 HEeKTUBHOCTH UHTUOMPOBAHUS YBEJTUYHUBAJICS U AocTUran 6ojee uem 90% 6e3 BUIUMOTO
MPOSIBIEHUS] IUTOTOKCUYHOCTH.

Hanee Obuio mpoBeneHo wuccienoBanue 3(dexkTuBHOCTH mnpuMeHenus 2'3'-O-
U3OMPONMWINACH-S-HOAYyPUINHA B KOMOMHALIMY C a3UAOTUMHUIUHOM. [ 3TOro a3suaoTHMUINH
u 2'3'-O-uzonponuinaeH-5-HoaypuarH OTACNbHO W B PA3IMYHBIX KOMOWHALMAX ObUH
nobaBneHbl B LIMPOKOM JHANa30He KOHLEHTpPALMi K KieTkaMm JUHWUU Jurkat, BBICESTHHBIM 3a
CYTKH [0 3KCIEpPUMEHTa B 96-1yHOUHbIE MIaHmeTs! B konuuecTse S000 kneTok Ha IyHKy. Uepes
IBa 4aca K KJeTkaMm, 00padoTaHHBIM mpemnaparaMu, 1o0asisui no 10 MkJ BUpyc-conmepskaruei
cpenbl. Yepes 72 wuaca MPOBONWIM aHAIM3 C MOMOIIBIO TMPOTOYHOTO LUTO(IyOpuUMETpa.
[Tonyuennsle 3HaueHUs 3(Q(HEKTUBHOCTH AEHCTBHS MPENapaToB (COOTBETCTBYIOIINE CHIDKEHHIO
dnyopecueHIMM ~ TPAHCAYLUPOBAHHBIX  KJIETOK)  WCIHOJB30BAIM ANl IOCTPOSHHSA
KOHLIEHTPAL[MOHHON MaTpUIbl, B KOTOPOH OTpakeHbl 3((PEKTUBHOCTU NEHCTBUS HUCCIEAYEMBIX

COEMHEHUIl MO OTAENbHOCTH U B KoMOmHaumu. [lanHble Obun 0OpaOOTaHBI C IMOMOIIBIO
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uHTepHeT-pecypca Synergyfinder 2.0, B pesynbrare yero ObUIH moydeHsl 3HaueHust ZIP-score,
OTpaKaIUe HAIMYHWE WM OTCYTCTBHE CHHEpruyeckoro s3¢ddexra mnpu HUCIONb30BAHUU
UCCIIElyeMbIX COEAMHEHHII B KOMOWHauuu npyr ¢ apyroMm. 3HaueHus ZIP-score Hmke 0
CBHUJIETEJIbCTBYIOT B IOJIb3y HAJM4Us aHTaroHucrudeckoro sdpdexra: or 0 no 10 — o Hamuuum
BBIPAXKEHHOTO aaauTUBHOTrO >ddekrta; 3HaueHust 10 u Oonee — O HATUYMU CHHEPTUYECKOTO
s¢dexra OT npuMeHeHHsT KOMOMHALMY NpernapaToB. B pe3ynbraTe HECKONBKUX 3KCIIEPUMEHTOB
ObLIO ycTaHOBNEHO, 4TO ZIP-score misi komOuHaruu npenapatoB 2',3'-O-u30nponiuiaeH-5-
HonypuaHa M Aa3UAOTUMHIOWHA MeHbine 10, dYTO CBHAETENbCTBYeT 00 OTCYTCTBHH
CHHEPTUYECKOTO  WMHTHOMPYIOIEro  JOeHCTBHS  JAaHHBIX  COSNUHEHUH B OTHOIUICHHUH
PETUTHKAIIMOHHO-Ie(EKTHBIX JIEHTUBHUPYCHBIX YACTHI, CKOHCTPYHPOBAaHHBIX Ha ocHOBe BUU-1.

Jlanee ObLIM MPOBEICHBI AHAJOTHYHBIE PA0OTHI MO M3YYEHHUIO MPOTHBOBHPYCHOTO
nevictust 2',3'-O-U30NpONMIHACH- S-HOAYPUINHA B KOMOMHAIIMY ¢ nanoonukndom. U3BecTHO,
YTO MNAIOOLMKINO MOKET OKa3blBaTh IPOTUBOBUPYCHOE JEHCTBHE 3a CUET CHIDKEHUS
s¢¢exruBHOcTH BKIroueHuss ANTP npu pernukanmnu Bupyca B KjieTke. bputo ycTaHOBIEHO, UTO
2',3'-O-u30nponuinaeH-5-HonypuauH o0ManaeT CHHEPTeTUYECKUM JEHCTBUEM B OTHOLICHUU

BHU-1 B xombuHanuu ¢ manbouukinoom (Purypa 2).



DOOPMVIJIA U30BPETEHMA

1.  Ilpumenenune 2'3'-O-m3onponmiuaeH-S-HogypuanHa B KadecTBe  MHTrUOHMTOpa
»kU3HeHHoro nukia BUY-1.

2. Crnoco6 uHrubuposanus skusHeHHOro imkia BUY-1 nmyrem BO3meHCTBUS HA KIIETKH
3¢ PeKTUBHBIM KOTUYECTBOM 2',3'-O-H30MpONMINAEH-S5-HOny puauHAa.

3.  Ilpumenenue 2',3'-O-usonponmwinaeH-5-HoaypuanHa B KOMOMHALIUN € MAJIOOLMKIHOOM
IUTsl MHTMOUPOBAHUS KU3HEHHOTO 1ukyia BIY-1.

4. Crnoco® wHruOmpoBaHusi ku3HeHHOro nukia BUY-1 myrem BO3HEWCTBUS HAa KJIETKH
3¢ ¢exTuBHBIM  KOMM4ecTBOM  2'3'-O-M30mponuiuaeH-5-ogypuauHa B KOMOMHAUMU €

najiooUKINOOM.
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