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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosimee m300peTeHre OTHOCHUTCS K 00JIaCTH BUPYCOJIOTHH 1 T€HHOH Tepanuu. B wactHocTH, M300peTe-
HHE OTHOCHTCSI K CIIOCOOY JIeueHHs WIN NMPO(UIAKTUKHA HEBPOJOTHYECKUX 3a00JI€BaHUN Y MIICKOITUTAOIINX,
MPEUMYIIECTBEHHO y YeJIOBEKa.

YpoBeHb TeXHUKH H300peTeHHs

Hentpansuas wepBHas cucrema (IITHC) mpemcraBnseT coO0l CIOXHYIO CHCTEMY, BKIIIOYAIONIYIO B CeOs
TOJIOBHOW M CIMHHOW MO3T IT03BOHOYHOTO. [lepudeprieckas HepBHAs CHCTEMa SBIISETCS YaCThIO HEPBHOM CHC-
TEMBI 3a TIpeieiIaMy TOJIOBHOTO M CHHMHHOTO Mo3ra. CIMHHOW MO3T IMPOBOJHUT CEHCOPHBIE MMITYJIECHI OT TIEpPH-
(hepuyeckoii HEPBHOM CHCTEMBI B TOJIOBHOM MO3T U IBUTATEIBHBIC HMITYJIBCHI OT FOJOBHOTO MO3Ta K Pa3THYHBIM
s dexropam.

I'eHHas Tepamus ¢ MPUMEHCHUEM BHPYCHBIX BEKTOPOB yXKE pacCMaTPUBANIACh B OTHOIICHUHU JOCTABKHU Te-
PANICBTHYCCKUX arcHTOB IS JICUYCHHS PA3JIMIHBIX PacCTpoiicTs, cBs3anHbIX ¢ [[HC. BekTopsl Ha 0OCHOBE aneHO-
ACCOIMUPOBAHHOTO BHpyca (AAV) o0agaroT psaoM MpEeuMyIIeCTB, BKIOYAONNX HU3KYI0 TOKCHYHOCTh U UM-
MYHOTE€HHOCTB, a TaKXe JIMTENbHYI0 3kcnpeccuto TpancreHoB B LTHC (Kaplitt et al. (1994) Nat Genet 8:148-
154; Bartlett et al. (1998) Hum Gene Ther 9:1181-1186; Passini et al.(2002) J Neurosci 22:6437-6446). B cBsi3u
¢ oM, AAV emie 6ombiie n3ydaroTcs s renHoi teparmu [THC.

Mpmuorue 3a6oneBanus [{HC, manpumep 60xoBoi aMroTpoduieckuii ckiepo3 (ALS, Taxke H3BECTHBIN Kak
Oomne3Hpb nBUTATENLHBIX HelpoHoB (MND)), mopakaeT kak KOPKOBBIC, TaK U CIIMHAIBHBIE JBUTATEIbHBIE HEHPO-
HBI, KOTOPBIE pacTpeiesieHsl 1Mo Beel mupokoi obmactu B [IITHC. Bo MHOTHX ciydasx mpencTaBiseTcs], 9TO BH-
pycHBIe BeKTOpHI, BBereHHBIe B [IHC, TpaHCIynupyIOT KIETKH MOOIM30CTH OT MECTa BBEACHUS, HO HE HA IIH-
POKyI0 007acTh, Kak 3T0 HeoOXoauMo. Kpome TOro, HHBEKIMS B MO3T SBJISICTCS XHPYPTUYECKON MHBAa3HBHOM
oreparueii ¢ cobmoaenneM 3a00Thl 0 Oe3omacHocTH. HekoTopsie nccieoBaHus POBOJATCS C LIETBI0 OLEHKH
TCHHOW Tepanuu NpY MOMOINHU JTIOMOANBEHOW MyHKIMA. HelnocTaTku, OMUCAHHBIC B TAHHON OOJNACTH TEXHHKH,
MPEJICTABJISIOIINE IEPEHOC TCHOB MOCPEACTBOM JTIOMOANBEHOW MYHKIWH, MPUBEIN K HEydaue B TPAHCIYKIUU
HEHPOHATBHOM TKaHH, HO TOJIBKO TPAHCIYIUPOBAHHBIX MCHUHTCANBHBIX (hUOpPOOIACTOB, 32 UCKITFOUCHUEM CITy-
gaeB HHTpamnapenxumaroznoro BeeneHus (Finegold (1999) Hum Gene Ther 10:1251-1257; Milligan (2005) Eur
J Neurosci 21:2136-2148; Milligan (2005) Mol Pain 1:9; Milligan (2006) Pain 126:294-308), npuBoasimero k
JKCIIPECCUH TPAHCTeHa B TeueHue MeHee NByX Hexenb (Milligan (2005) Eur J Neurosci 21:2136-2148; Milligan
(2005) Mol Pain 1:9; Lin (2002) Neurosci Lett 317:1-4; Lin (2002) Gene Ther 9:1247-1253), TpebytoT MHOTO-
kpaTHbIX BBenmeHui (Milligan (2006) Pain 126:294-308) wimm npemenukammu (Vulchanova (2010) Molecular
Pain 6:31).

Storek u coaBTops! (Storek (2008) PNAS 105 (3): 1055-1060) nmokazanu, 4T0 HE CMOTIIA OOHAPYKUTH IKC-
MPECCHI0 TPAHCTCHA ¢ OOBIYHBIM OJHOIICTIOYEYHBIM PEKOMOWHAHTHBIM aJICHOBHPYCHBIM BEKTOpOoM rAAV?2 u, B
CBSI3U C YeM, OHHU MPOBEPHIH P MOIU(HUKANUN peKOMOMHAHTHOTO aJIcCHOBUPYCHOTO BekTOpa rAAV: mceBno-
TUIHPOBAHHOTO C KAlCUIAMH Pa3JIMYHBIX CEPOTHIIOB M JBYXIECMOYCYHOrO, CAaMOKOMILIEMeHTapHOTO TAAV. B
yacTHOCTH, Storek u 1p. 0OHapy WM, 4YTO CaMOKOMIUIEMEHTapHbIi BeKTop AAVSE ahdexTrBHO M M30Mpares-
HO TPaHCAYIHMPYET IEPBUYHBIC CEHCOPHBIC HEHPOHBI B TAHMIIUASAX TOPCATBHBIX KOPEIIKOB, HO HE TOJIOBHOTO MO3-
ra, B pe3yJIbTaTe MHTPATEKAILHOTO BBEICHUS M YCTAaHABIMBACT JIUTEIBHYIO AKCIPECCHIO TE€HA TIOCIIE BBEICHHS
OJTHOTO BEKTOPA.

Takum o0pazom, MO-TIPEeXKHEMY, COXpaHSETCS MOTPEOHOCTh B MAHHOM 00JAacTH TEXHHUKH B OTHOUICHHUH
Croco0OB IepeHoca reHOB, KOTOPHIE MOTYT OBITh IPIMEHEHHI B JICUSHUH WJIH MPO(HUIAKTHKE HEBPOJIOTHUECKIX
3a00JIeBaHAI Y MJICKOTIMTAIOIMNX. B 0COOEHHOCTH, CyIIECTBYeT HEOOXOIUMOCTh B CIOCO0aX IMepeHoca I'eHOB,
YTOOBI TPaHCIYIUPOBATh HEHPOHAIBHYIO TKaHb, KOTOpas HE MOJBEPKCHA OJHOMY MU OoJice HEJOCTaTKaM,
YKa3aHHBIM BEIIIIC.

Onncanne u3odpereHust
Kpartkoe onucanne n300peTeHus

B nepBoM acriexTe HacTosiIiee H300peTeHNEe OTHOCUTCS K TeHOTEPAleBTHYECKOMY BEKTOPY Ha OCHOBE ajie-
HOACCOLUMUPOBAHHOTO BHUpyca (AAV) s MPUMCHEHUS B KaUeCTBE JICKAPCTBCHHOTO CPENICTBA ¥ CYOBEKTA, OT-
HOCSAIIErocss K MJICKOMUTAIONIEMY, IPEUMYIIECTBEHHO YEJIOBEKa, A€ TCHOTEPAIeBTHIECKUN BEKTOP COICPIKHUT
Karcuaabie 0emkun AAV cepoTuna 5 u MPOAYKT TeHa, MPEICTaBIISIONINA HHTepeC, (QIaHKUPOBAHHBIA WHBEPTH-
poBaHHBIMU KOHIIeBBIMU TTOBTOpamu (ITR) agenoBupyca AAV, U rae reHoTepaneBTUICCKHA BEKTOP BBOIHUTCS
MyTeM MHTPATEKAIEHOTO JTIOMOAIEHOTO BBEICHNS.

B mpeamouTuTeIsHOM BapHaHTE OCYIIECTBICHHUS HHTPATEKAIBHOE JTIOMOAILHOE BBEICHNE OCYIIECTBIISICT-
sl B TIOJIO’KEHUH, BRIOPAHHOM M3 TPYIIIEI, cocTosmieit u3 L4-L5, L3-14, L1-L.2 u L2-1L3.

B mpeamnouTuTeIbHOM BapHaHTE OCYIICCTBICHUS TCHOTEPAICBTUYCCKUNA BEKTOp AAV MpeacTaBiseT co-
0011 0THOIIETIOYEYHBIH TeHOTEePareBTHIECKUI BeKTOp AAV MM MOHOMEPHBIH AYIUIEKCHBIH BEKTOP.

B mpennouTuTenbHOM BapHaHTE OCYIICCTBICHUS MPOAYKT I'€HA TPEACTABISICT HHTEPEC JUIS MPUMCHCHHUS B
JICUCHUH WK TPO(HUIAKTHKE COCTOSIHUS, BRIOPAHHOTO W3 TPYIINEI, KOTOPas BKIIOYACT OOKOBOW aMHOTpOQmye-
ckuit ckirepo3 (ALS), cimHanpHy0 Mbimeunyto atpoduro (SMA), 60k, xopero ['eHTHHITOHA, 00NE€3Hb AJBII-
reiimepa, 6onesnp Tes-Cakca, aTakcuro @puapeiixa, aTakKCHIO TEICAHTUIKTA3UI0, CIIMHOLEPEOCIUIAPHYIO aTakK-
cuto 1, 2 u 3 tunos, 6one3np Humana-ITuka A, B u C, nopaMuH-9yBCTBUTENHHYIO TUCTOHHUIO, CHHIPOM JIOMKOH
XpoMocoMbI X, 60se3Hb Kpabbe, rmkoreHo3 Tuma 2 (6one3np [lomrre), mepBUYHBI OOKOBOM CKIIepo3, 00JIe3Hb
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IMemuueyca-Mepubaxepa, X-CHCIUICHHYIO aIpEeHOJICHKOTUCTPODUIO, HEHPONATHIO THIAHCTKAX aKCOHOB, MHO-
JKECTBEHHYIO CHCTeMHYI0 arpoduio (MSA), mpokcuMalbHyI0 MUOTOHHYECKYIO MUOIIATHIO, HEHPOHAJIBHBIN 11e-
pounHbIi TUModycIMHO3 (0oNe3Hs baTtTeHa) 1 pak.

B npeanouTuTeIsHOM BapuaHTE OCYIIECTBICHUS, MHBEPTHUPOBAaHHbBIE KOHIEBbIE TOBTOPHI ITR AAV npen-
CTaBJIIIOT CO00M HHBEPTHPOBaHHBIE KOHIIEBBIC TOBTOPHI ITR AAV ceportuma 2.

B mpeamouTuTebHOM BapmaHTE OCYIIECTBICHUS, MPOIYKT I'eHa, MPEICTABISAIOMNNA WHTEPEC, BEIOUPAIOT
W3 TPYNIBI, COAEpIKAIICH: acTapTHITIIOKO3aMUHIA3Y, alb(a-ralakTo3unasy A, TaJTbMUTOMI NMPOTEHH THO3-
cTepasy, TPUIETITHAWIICITHIA3Y, JTU30COMAIBHBIA TPaHCMEMOpaHHbIH OeJIOK, IIPOTyKTHl MHOTHX T'€HOB, Iepe-
HOCYHK IHCTCHHA, KHCIIYIO [IepaMuiasy, KUCIyro anbda-L-pyko3unasy, 3amuTHEIN OCIOK/KaTeICHH A, KHCITYIO
B-rmoko3nnasy, wiam TIIOKomepeOpo3nmasy, KHCIylo [-rajakTo3niasy, HAypoHar-2-cynbdarasy, o-L-
UAYypOHHIa3y, TaJaKTonepeOpo3naasy, KUCIYI0 O-MaHHO3WAa3y, KHCIYI0 [J-MaHHO3MIA3y, apuicyibdarazy B,
apwicynbpaTtazy A, N-ameTmiragakro3amMuH-6-cynmbdaT Ccynabdara’y, KHCIyIO0 [-ramakro3mmgasy, N-
aleTIITITIOK03aMuH- 1 -pocoTpancdepasy, kuciyio chunromuenunasy, NPC-1, kucioyro o-rioxo3uaasy, f3-
rekcozamuHunasy B, remapan-N-cynbdarasy, o-N-aleTHirmoko3aMuHuaasy, aneTii-CoA:o-TIrK03aMUHU
N-anermirpanchepasy, N-alleTHINTIOK03aMUH-0-cynbdaT cynbdarasy, o-N-aneTuiararakro3aMHHAIA3Y, o-N-
alleTIITAIAKTO3aMHHUIa3y, O-HeHpaMHUHUAA3y, [-TIIIOKYpOHHIA3y, [B-TeKCO3aMUHUIA3y A, KUCIYIO JHUMAa3Yy,
HelpoTpodudeckue GakTophl, Takue Kak, HelpoTpopudeckuii poctoBoit paktop (NGF), neitporpopun-3 (NT-
3), metiporpodun-4/5 (NT-4/5), neiiporpodudeckuiit pakrop romosHoro mosra (BDNF), nepebpanpubiii noda-
MUHOBBINA HelpoTpopudeckuii paxtop (CDNF), rimanpabiii HefipoTpodudeckuiit paxrop (GDNF), mummapHbIit
Heliporpopuueckuii paxrop (CNTF) u macynunonono6usiii gpakrop pocra 1 (IGF-1) u mukpoPHK mist monn-
JKCHHOH peryisiun 1e(eKTHOTO reHa.

B mpeamodtuTensHOM BapHaHTE OCYIIECTBICHUS, MPOAYKT T'eHA, MPEICTABISAIONINNA HHTEpEC, (QYHKIHO-
HAITLHO CBSI3aH C KOHTPOJIBHBIMH 3JICMEHTAMH 3KCIPECCUU, BKIIOYAIOIIIMHU IPOMOTOP, KOTOPHBIN 00ecrednBaeT
JIOCTAaTOYHYIO SKCIPECCUIO MPOIYKTa T€HA, MPEICTABISIONICIO MHTEPEC, IUIS JOCTIKCHHS TEPaneBTHYCCKOTO
a¢dekra, TIe TPOMOTOP MPEAIMOYTUTEIHFHO BBIOPAH M3 TPYIIBI, COCTOSIICH U3 MPOMOTOPA IIUTOMETAIOBUpPYCa
(CMYV), docthormuneparkunaszsl (PGK), mpomotopa CAG (KkOMOWHAITMS paHHETO YHXAHCEPHOTO DJIEMEHTA IIH-
TOMETAJIOBHPYCa U MPOMOTOpPAa KYPHUHOTO [B-aKTHHA), MPOMOTOpa TITHATBHOTO (GUOPMILIIPHOTO KUCIOro Oenka
(GFAP), npomoTopa cunarcuHa- 1, Heiiponcnenuduueckoit 3101a3sl (NSE) 1 uHAYIIMpYyEMBbIE TTPOMOTOPHI, Ta-
KHe KaK, TeH-TIePEKITI0YaTeNb WIN IIPOMOTOD, TOTyIEeHHBIN U3 tet-ormepoHa.

B nmpennodruTensHOM BapHaHTe OCYIIECTBICHUS TEHOTEPANIEBTHUECKUI BEKTOP JOMOTHUTEIHHO BBOIUTCS
B MOCTOMO3KEUKOBYIO IcTepHY (Cisterna magna) mepes, 0JJTHOBPEMEHHO WJIH ITOCJIe HHTPATEKAIBHOTO JIFOM-
0aTbHOTO BBEICHUS.

B npeanournTensHoM BapuanTe ocymectsiaerms 2x10" 2x10'°, Gonee npexmourntensro 8x10'%°6x10™
TCHOMHBIX KOTIHI Ha 1 KT MacChl Tella BBOJATCS CyOBEKTY.

B mpennodtuTensHOM BapHaHTE OCYIICCTBICHUS CYOBEKT HE MOIBEPracTCsl BHYTPUBECHHOMN IPEMETUKAIIH
MaHHHTOJIOM TIepe/l MHTPATCKATbHBIM JTFOMOATBHBIM BBEJICHIEM TCHOTEPANICBTHUCCKOTO BeKTOpa AAV.

B mpeamodtuTensHOM BapuaHTE OCYIIECTBICHHS T€HOTEPAICBTUUCCKUN BEeKTOp AAV He sBIseTCS camo-
KOMILUICMCHTaPHBIM T€HHBIM BEKTOPOM.

Omnpenenenus

"KoHCTpyKIMS HYKJIEHHOBOW KHCJIOTHI" OMpeAeNseTcs Kak MOJICKyJja HYKICHHOBOW KHCIIOTBI, KOTOpas
BBIJICJIEHA M3 T€Ha MPHPOTHOTO MPOMCXOXKACHUS MM, KOTOPHIHA ObUT MOTU(DHUIMPOBAH ISl BKIIOYCHHUS B HETO
(hparMeHTOB HYKJICHHOBBIX KHCIIOT, KOTOPBIE OOBEAWHEHB! WIM IOMEIIEHB! APYT C APYTOM TaKUM CIOCOOOM,
KOTOPBIA HE CYIIECTBOBA OBl B MHOH (hopMe B Tipupojie. MoJieKyia HyKJICHHOBON KUCIOTHI MPEICTaBIeHA HYK-
JICOTHIHOW ITOCIIEAOBATEIHHOCTRIO. B HEKOTOPBIX CiIydasx, HyKICOTHIHAs IMOCIEIOBATEIBHOCT, BXOASIIIAs B
cocTaB KOHCTPYKIIMH HYKJICHHOBOW KHCIJIOTHI, ()YHKIIMOHAJIHHO CBSI3aHA C OAHOM MM HECKOJIBKUMH KOHTPOJIH-
PYIOLIUMHE TTOCIICIOBATEIBLHOCTSIMU, KOTOPHIC YIPABIISIOT MPOAYKIUCH MM SKCIPECCUCH YKAa3aHHOTO MENTUIA
WY TIOJTMIICNITH/IA B KIICTKE W Y CYOBEKTA.

TepMuH "TOMONOTHYHEINA", KOTJIa UCHONB3YIOT s 0003HAUCHUSI CBSA3H MEKAY ONPEACICHHON (pekoMOu-
HAHTHOW) HYKJICWHOBOH KHCJIOTOW WM MOJICKYJIOW TOJHIICHTHIA W OMPEICICHHOTO OpraHW3Ma-XO03sSUHa WIIN
KJICTKH-X03sMHa, TOHUMAETCS KaK TO, YTO B MPUPOJC HYKICHHOBAS KHUCJIOTa WM MOJICKYJIA MOJUICITHAA TIPO-
IYIAPYETCS KIETKON-XO3IWHOM MM OpTaHU3MaMH{ OJTHOTO BHA. TepMUH "TeTepoIOTHIHBINA" MOXET OBITh HC-
TIOJIB30BAH [UIA YKa3aHUs TOTO, YTO B TPUPOJIE HYKJICHHOBAS KUCIIOTA WM MOJICKYJIA OJHUIIETITHAA TPOAYIHPY-
€TCsI TOCPENICTBOM KIETKH-X03MHA WIH OPTaHU3MOB Pa3HBIX BUIOB.

"KoHTpoaupyroriasi SKCIPECCHIO TOCIIEA0BATEIFHOCTE" OTHOCUTCS K TOCIIETOBATEIBHOCTH HYKIEHHOBOM
KHCJIOTBI, KOTOpasi PerylupyeT SKCIPECCHI0 HYKJICOTHIHOW IMOCIEIOBATEIBHOCTH, C KOTOPOH OHAa (YHKIIHO-
HAJIBHO CBsi3aHa. KOoHTponmpyromas dKCIpeccHio TOCIeI0BaTeIbHOCTD ABISETCS "(DYHKIIMOHATBLHO CBS3aHHON"
C HYKJICOTUIHOM MOCIICIOBATEIBLHOCTBIO, B TEX CIIydasX, KOTJa KOHTPOIHUPYIOIIAs SKCIPECCUIO MOCIEI0BATENb-
HOCTh KOHTPOJHMPYET U PErYIHPYET TPAHCKPHUIIIUIO ¥/FITH TPAHCISINIO 3TOW HYKICOTHIHON MOCIEIOBATEIIEHO-
cti. COOTBETCTBEHHO KOHTPOJIHMPYIOMIAsi SKCIPECCUIO TTOCIEA0BATSIFHOCTh MOKET BKJIFOYATh MPOMOTOPHEI, JH-
XaHCEPBI, YYaCTKU BHyTpeHHEH mnocaaku pubocomsl (IRES), TepMHUHATOPBI TPAHCKPHITIUY, WHUITUHPYFOLTUIA
KOJIOH TIepe/i TeHOM, KOJIUPYIOIIUM OCIIOK, CUTHAJIBI CIDTAWCHHTA JUTI HHTPOHOB U CTOIN-KOJOHEI. TepMuH "KOH-
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TPOJIMPYIOIIAsi IKCIIPECCHIO MOCIIEN0BATEIFHOCT" IPelyCMaTpUBacT BKIFOUYCHNE, KAK MUHIMYM, OJTHOM IocIIe-
JIOBaTEIbHOCTH, MPHUCYTCTBUE KOTOPOW IPEAHA3HAYCHO OKAa3bIBAaTh BIMSHHE HA DKCIPECCHIO, a TAKIKE MOXKET
BKITIIOYATH JTOTIOJIHUTEbHEIC MOJIe3HBIE IeMeHTH. Hampumep, muaepHbIe MOCIeI0BAaTEILHOCTH M MOCIEN0BA-
TENBHOCTH TIAPTHEPA TI0 CIMSHHIO MPEACTABIIIOT COO0H KOHTPOJIUPYIOIINE SKCIPECCHIO TTOCIEI0BATEIHHOCTH.
JlaHHBII TEPMUH MOXKET TakXe BKIIFOYATh KOHCTPYHPOBAHHE IMOCIECIOBATEIHHOCTH HYKICHHOBOW KHCIOTHI Ta-
KAM 00pa3oM, 4TOOBI HEXXeJaTelbHbIe, MOTCHIHAIbHBIE MHHUINUPYIOINE KOJOHBI BHYTPH M CHapy)XH PaMKH
ObuTH yraseHsl U3 mocienoBaTenbHOCTH. OH TakkKe MOYKET BKIIIOYATh KOHCTPYHPOBAHHE IOCIIECIOBATEIHHOCTH
HYKJICMHOBOW KHUCIJIOTHI TaKMM OOpa3oM, 9TOOBI HEXeJaTeJIbHbIC, MOTCHINAIBHBIE YIaCTKH CIUIAHCHHTa ObLIH
ynanensl. CloJia OTHOCSTCS MOCIIEA0BATEIILHOCTH MITH TTOJIMAICHUIINPOBAaHHbIE MTOCIEA0BATENFHOCTH (PA), Ha-
MPAaBJISIOIIUE PUCOSANHCHHE TOMH-(A) XBOCTa, T.¢. LIEMH, COJEpIKAIIei ocTaTku aneHuHa, K 3'-koHy MPHK,
KOTOPBIC MOT'YT Ha3bIBaThCs MOJH(A) mocienoBatebHocTH. OHA Tak:Ke MOXKET TPEAHA3HAYATHCS IS TOBBIIIIC-
Husa crabmwisHocT MPHK. KoHTponmpylomue 3KcIpeccHio Mmociae0BaTeIbHOCTH, OKa3bIBAIONINE BIMSIHAEC Ha
CTaOMIILHOCTh TPAHCKPHITIUM ¥ TPAHCILSIIMY, HAPUMEP MPOMOTOPHI, a TaKKE TMOCIE0BATEIFHOCTH, KOTOPBIC
OCYILIECTBIISIIOT TPAHCIIMIO, HAIPUMED, rocieaoBaTensHocT Kozak, MpurogHsie U1sl NCIONIB30BaHMS B KIIET-
KaxX HaCEKOMBIX, XOPOIIIO N3BECTHHI CIICIHAIIIICTAM B TaHHOH 00sacT TeXHUKH. KOHTpompyromie SKCIpeccuio
MOCJIEI0BATEIEHOCTH MOTYT OBITH TaKOTO POJa, YTOOBI MOAYIHPOBATh HYKICOTHAHYIO HOCIEIOBATEIFHOCTD, C
KOTOpO# OHHM (YHKIIMOHAJHHO CBS3aHBI, OJlarojaps 4eMy IOCTHTAIOTCs Oojiee HHM3KWE WU OoJiee BBICOKHE
YPOBHH SKCIPECCHH.

Hcrmonb3yeMblii B JTaHHOM KOHTEKCTE TEPMUH "TIpoMOTOp" WK "perynupyromias TPaHCKPHUIIIHIO MOCIIE0-
BaTEIHHOCTE" OTHOCHUTCS K (PparMeHTy HYKJICHHOBON KHCIOTHI, (DYHKITUS KOTOPOTO COCTOUT B KOHTPOJIE TPAHC-
KPHITIMN OJHOHM MM HECKOJNBKUX KOAMPYIOLIMX IIOCIE0BAaTEIbHOCTEH, N KOTOPBIM paclojioxKeH BBIIIE caiTa
WHUIHAAIYA TPAHCKPHITIIUN KOJUPYIOMICH MOCIeIOBATEIBHOCTH OTHOCUTEIFHO HAIPABICHUS TPAHCKPHIILIUHU, U
CTPYKTYpPHO ompenelsercs HanuureM caiita cBszpiBanus st JIHK-3aBucumoit PHK-nonumMepassl, caiitoB nnu-
[UANU TPAHCKPUIIIMH U JIFOOBIX NIpyrux mocienoBarenbHocTer JJTHK, B ToM 4rcie, HO He OTpaHUYNBAsCh HMHU,
caiiTaMu CBS3bIBAHUS TPAHCKPHUIIIMOHHBIX (DaKTOPOB, CaliTaAMU CBS3BIBaHHS OCJIKa-aKTUBATOPA M pEIpeccopa, u
JFOOBIMH IPYTHMH ITOCIIEIOBATEIHHOCTAMU HYKJICOTHIOB, N3BECTHBIX CIICIIHAUCTAM B TaHHOW 00JacTH TeXHH-
K{, HANIPSIMYIO WM OIIOCPEIOBAHHO PETYIHPYIONINX YPOBEHb TPAHCKPHUIIIKU C MPOMOTOpA, BKIIOYAs, HAIIPH-
Mep, aTTCHI0ATOPHI MM DHXAHCEPHI, B TOM 4YHCIE caijeHcepbl. TepMUH "KOHCTHTYTHBHBIA" MIPOMOTOP MPE-
CTaBJISIET COOOW MPOMOTOP, KOTOPHIM aKTUBEH B OOJIBIMUHCTBE TKaHeH B Hanboyiee PU3NOIOTHIECKUX U CBSI3aH-
HBIX C Pa3BUTHEM YyCIOBHUSIX. TepMUH "HHIYyIHPYEeMBbIH" MTPOMOTOP MPEACTaBIseT cO00 MPOMOTOpP, KOTOPBIH
perymupyercsi B mporecce pa3BUTHA U (HU3HOIIOTHUECKH, HAIPHMEp, MOCPEACTBOM NMPHMEHEHHS XUMHYECKOTO
MHIYKTOpa. TepMuH "TKaHecnenn(UYHBIH" MPOMOTOpP aKTHBEH TOJIBKO B CIEHU(DUYECKUX THUIAX TKaHEH WM
KJIETOK.

Tepmun "3'-UTR" wnm "3'-HeTpaHciaupyemasi MOCJIEAOBATEIFHOCTE" (Takke 4acTo Has3bIBaeTcs Kak 3'-
HeTpaHcIupyemas 00J1acTh, WM 3'-KOHEI) OTHOCHTCS K IOCIIEA0BATEIILHOCTH HYKJICHMHOBOW KHCIIOTHI, PacHo-
JI0)KEHHOHW HW)KE MOCIJIEOBATEIILHOCTH, KOAUPYIOIIEH I'eH, KOTopasi CONEPKUT, K TPHUMEpY, CalT TepMHUHAIUU
TPAHCKPHITIUY ¥ (B OOJBIIMHCTBE, HO HE BO BeeX dykapuoTdeckux MPHK) curnan monuaneHnnupoBanus (Kak,
Hanpumep, AAUAAA wumm BapuwaHThl 3T0T0). [locne okoHYaHUS TpaHCKpuIuu, TpaHnckpunt MPHK moxer
OBITH pacHIeIyieH HIKE CUTHAJNA TOJIMANeHWIMPOBaHUA W Mo0aBieH MoJM(A) XBOCT, KOTOPBHIH ydacTBYeT B
tpanciopre MPHK B murorurazmy (Tie oCcymmecTBasSETCs POIIeCcC TPAHCIISIINH).

TepmuH "BekTop" mpeacTaBiIseT co00i MOJIEKYITy HYKIEHHOBON KUCIOTH (kak mpasmio, JJHK wmm PHK),
KOTOpast CIYXXHUT I Tiepefadn KIOHUPOBAHHOW HYKIICOTHIHOUW mocnenoBatenbHocTH (T.e. JJHK mmm PHK) B
KJIICTKY-X035MHA. TpU OCHOBHBIX THITOB BEKTOPOB BKJIFOYAIOT TIA3MUJbI, (haru u BUPYCHI. [IpeAmnoyTHTeneH Bek-
TOp, TPEICTABISIIOMNI co00ii Bupyc. BekTopsl, copeprkamiue 1 mpoMOTOp, M CalT AJsl KJIOHUPOBAaHUS, BHYTPH
KOTOPBIX MOXKET OBITh (PYHKIIMOHAIEHO CBSI3aHHBIN IMOJIMHYKICOTH/I, XOPOIIIO U3BECTHHI B JAHHOW 00JIACTH TeX-
HUKH. [Ton00HBIE BeKTOPHI criocoOHBI TpaHckpuOupoBaTh PHK B ycmoBusx in vitro wiam in vivo, W SBIATBHCS
KOMMEPYECKU TOCTYITHBIMU M3 TaKUX UCTOYHUKOB, Kak Stratagene (La Jolla, Calif.) u Promega Biotech (Madi-
son, Wis.). C 1epi0 ONTUMHU3AIMN SKCIPECCUU W/WIIM TPAHCKPHUIIIUH in Vitro, MOXET SBUTbCS HEOOXOANMBIM
yaaneHue, n100aBlIeHUe WM H3MEHEeHHe S5'- W/Hiu 3'-HeTpaHCIUPYEMbIX YJaCTKOB KJIOHOB, YTOOBI MUCKJIIOYHTH
JIMIITHUE, TOTEHIINAIFHO HECOOTBETCTBYIONINE aJbTEPHATUBHBIC KOJOHBI WHUIMAIINH TPAHCISAINNA WIH IPYTHE
MIOCJIEIOBATEIEHOCTSM, KOTOPBIE CIIOCOOHBI MPEMSATCTBOBATh MIIM CHIDKATh IKCIPECCHIO, TNO0 Ha YPOBHE TPaH-
CKPHITLUH, THOO0 TpaHCIIWU. B npyrom BapmaHTe, KOHCEHCYCHBIE CalTBI CBSI3BIBAHHSA PHOOCOMBI MOTYT BMeE-
IaTh HETIOCPEICTBEHHO 5' HHAITMHPYIONIUH KOJIOH IS YCUIICHUS SKCIIPECCHH.

TepmuH "BUPYCHBIH BEKTOP" OTHOCHTCS K BEKTOPY, COAEpIKAIEMy HEKOTOPBIC WM BCE W3 HIDKEIIEPEUNC-
JICHHBIX: BUPYCHBIE T€HBI, KOAUPYIOLINE MPOAYKT T'€Ha, KOHTPOIUPYIOIIUE MOCIIEA0BATEIILHOCTH U TIOCIIe10Ba-
TENILHOCTH, HEOOXOJMMBIE ISl YIIAaKOBKH BUpyca. TepMHUH "TTapBOBUPYCHBIH BEKTOP" ONpEeNsieTcsl Kak PeKOM-
OMHAHTHO MPOW3BEICHHBIN MAPBOBUPYC U MAPBOBUPYCHAS YACTHIIA, KOTOPAsl COJACPKUT MOTUHYKICOTH JJIS
JOCTaBKH B KJIETKY-XO3sIMHAa B YCJIOBHUSX In vivo, ex vivo 0o in vitro. [IpuMepsl mapBOBHPYCHBIX BEKTOPOB
BKITIOYAIOT, HATIPUMED, aICHOACCOIIMMPOBAHHEIC BUPYCHBIC BEKTOPHI. B HacToOsIIeM ONMMCaHWU, BEKTOPHAsI KOH-
CTPYKLIMSI HA OCHOBE IIAPBOBUPYCA OTHOCHUTCS K TOJIMHYKJICOTHLY, COJEPIKaIeMy TeHOM BHpYCa WJIHM YacTh €ro,
a TaKk)Ke TPAHCTEH.

Hcmonb3yeMblii B JaHHOM KOHTEKCTE TEPMUH "TIpoMOTOp" WK "perynupyromias TPaHCKPHUIIIHIO MOCIIE0-
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BaTEIBHOCTH'" OTHOCHTCS K ()ParMEHTY HYKJICHMHOBOM KHUCIIOTHI, ()YHKIIUS KOTOPOTO COCTOUT B KOHTPOJIEC TPaHC-
KPUIIIUN OJTHOW WJIM HECKOJBKUAX KOIUPVIOIIUX IMOCIIEIOBATCIFHOCTEH, U KOTOPBIN PACIOJIOXKEH BHIIIEC caiiTa
MHULHAIHA TPAHCKPHIIIIAN KOJUPYIOMIEH MOCIeI0BATEIFHOCTH OTHOCHTEIHFHO HAIIPABICHHUS TPAHCKPHIILNH, U
CTPYKTYpPHO ormpezenseTcss HannuueM caiita csizbiBanus s JJHK-3aBucumoit PHK-nonumepassl, caiiToB nHH-
[IUAaNAN TPAHCKPUIIMH U TIOOBIX IpyTruX mocinenoBarensrHocTer JTHK, B ToM 9rcie, HO He OTpaHUYNBAsCh MU,
caifTaM¥ CBS3bIBaHMS TPAHCKPHUIILIMOHHBIX (PaKTOPOB, CaliTaMU CBS3BIBaHHS OeNKa-aKTUBATOPa M pempeccopa, u
JFOOBIMH IPYTHMHU IIOCTIEIOBATEIHHOCTAMU HYKJICOTHIOB, N3BECTHBIX CIICIIHAUCTAaM B TaHHON 00JacTH TEXHH-
K, HATIPSIMYIO WJIM OTIOCPEAOBAaHHO PETYIHPYIONINX YPOBEHBb TPAHCKPHUIIINH € TpoMoTopa. TepMuH "KOHCTHTY-
TUBHBII" MPOMOTOP MPEACTABICT COOOM MPOMOTOP, KOTOPHIH AKTUBEH B OOJIBIIMHCTBE TKaHEH B Hauboiee Gu-
3WOJIOTUYECKHAX M CBA3aHHBIX C Pa3BUTHEM YCIOBUSX. TepMUH "HMHIYIUPYEMBIH" TPOMOTOP MPEICTABISLCT CO-
00l TIPOMOTOP, KOTOPEIN PEryIUpyeTCs B MPOIECCE Pa3BUTUS M (DU3HOJIIOTUYCCKH, HAIIPUMEP, MOCPEICTBOM
MPUMEHECHUST XUMHYECKOT0 HHIYKTOpa. TepMuH "TKaHecenn(UIHBIA" TPOMOTOP aKTUBEH TOJBKO B CIICITU(H-
YECKHMX THIAX TKAHCH WU KICTOK.

[TpomoTOp MOXKeET MpeAcTaBIATH cO00H JTFO0YIO MOIXOISIIYIO IIPOMOTOPHYIO TTOCIIEJ0BATEIBHOCTD, KOTO-
past IPOSBISAET TPAHCKPUIIIMOHHYIO aKTUBHOCTH B KJIETKE, BKIIOYAas MYTaHTHBIC, YKOPOUYCHHBIE ¥ THOPUIHEIC
MPOMOTOPHI, U OBITH MONYyYCH M3 T'CHOB, KOAWPYIOIINX BHEKJICTOUHBIC WM BHYTPHUKICTOYHBIC TOIHUIICITHIH,
MO0 TOMOJIOTUYHBIE (HATUBHBIE), THOO TeTEPOIOTHUHBIC (TyKEPOIHBIE) TS KIICTKH.

[IpoMOTOp MOXET SBIATHCS MPOMOTOPOM HMCXOIHO CBSI3aHHBIM C KOIUPYIOIIEH IOCIIEI0BAaTEIHHOCTBHIO,
YTOOBI OBITH 3KCIIPECCHPOBAHHBIM. [IpOMOTOp TakKe MOXKET SBIATHCA KOHCTUTYTHBHBIM WM WHAYIHPYEMBIM
MIPOMOTOPOM HYXKEPOTHBIM I KOAMPYIOUIEH MOCIe0BAaTEIFHOCTH, YTOOB OBITH KCIpEecCHpOBaHHBIM. [Ipu-
MEpaMHU COOTBETCTBYIOIIMX MPOMOTOPOB JUI MPUMEHCHHS B KJIETKAX MIICKOMUTAIOIIUX SBISIOTCS, HATIPUMED,
omucannbie 'y Sambrook and Russell (2001) "Molecular Cloning: A Laboratory Manual (3rd edition), Cold
Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, New York. [Ipumepsl cooTBeTCTBYIOIINX
MPOMOTOPOB JIJIsl KCIIOJIF30BAHUS B KJIETKAX JPOXIKEH BKIIOYAIOT, HAIPUMEP, TITHKOTUTHICCKHE TIPOMOTOPHI.

Tepmun "¢rankupoBaHHas" OTHOCHTEIFHO MOCIEIOBATEIIEHOCTH, KOTOPAas SBISETCS (GIaHKUPOBAHHOM
JIPYTUM 3JIeMEHTOM(MH) B JAHHOM OIMCAHHWHN YKa3bIBAET HA HAIWYHE OJHOTO TN HECKOJIBKUX (PIIaHKUPYIOIINX
3JIEMEHTOB BBIIIIE W/WIH HIDKE, T.€. ¢ 5'- /umu 3'-KOHIIa OTHOCUTEIHHO Mociie[oBarebHOoCTH. TepMuH "daHku-
poBaHHas" HE MpeIHA3HAYCH IS YKa3aHUS IOCIIEI0BATEIFHOCTEH, KOTOPHIE ABISIOTCA 00S3aTEIFHO MEepEKpPHI-
BarommMucs. Hampumep, MOTYT CyIecTBOBaTh BCTABOYHBIE MOCIEIOBATEIIEHOCTH MEXTy HYKJICHHOBON KHCIIO-
TOH, KOTUPYIOIICH TpaHCTEH, U (IAHKUPYIOIIHM DJIEMEHTOM.

[TocnenoBarensHOCTh, KOTOpas "daHkupoBaHa" IBYMS APYTHMHU dJEMEHTaMU (HalpHUMep, UHBEPTHPO-
BaHHBIMH KOHLEBbIMU moBTOpaMu ITR), yka3piBaeT Ha TO, YTO OJIMH DJEMEHT PACIONOKEH ¢ 5'-KOHIA OTHOCH-
TEJIBHO MOCNIE0BAaTENLHOCTH, a APYToi pacloyiokeH ¢ 3'-KOHI[a OTHOCUTENILHO MOCJIEA0BAaTENIbHOCTH; BMECTE C
TEM, MOTYT CYIICCTBOBATh BCTABOYHEIC MOCIEAOBATCIHLHOCTH MEXKIYy HUMH. B MpeamodTHTET-HOM BapuaHTE
OCYILICCTBIICHUS HYKJICOTHIHASI TOCIICI0BATEIBHOCTD 110 I1.(1), (praHkupoBaHa Mo 00e CTOPOHBI HYKICOTHIHBIMU
MOCJIe0BATEIbHOCTIMU HHBEPTUPOBAHHOTO KOHIIEBOTO MOBTOpa MapBOBUpYCa.

TepMmuns! "nonuHykneoTun" U "HyKIEHMHOBAsI KUCIOTA'", HCTIONb3YyEMbIE B JAHHOM OMMCAaHUM PaBHOLICHHO,
OTHOCSITCSL K TIOJIMMEPHOUW (hopMe HYKJICOTHIOB pa3HOW JIUHBI JIMOO PUOOHYKICOTHIIOB, MO0 JE30KCHPUOO-
HyKIIeoTH10B. COOTBETCTBEHHO NAaHHBIM TEPMUH BKJIIOYACT, HO HE OTPAHWYIMBASCH UMH, OHO-, TBYX- WIH IO-
munenodeunsle [IHK wim PHK, remomuyro JIHK, xIHK, THK-PHK, ruGpuapl, win moiauMep, CoAepIKalini
MyPUHOBBIE M NMUPUMUIAWNHOBBIE OCHOBAHUS WM JPYyTHE TPUPOAHBIC, MOOU(DHUIINPOBAHHBIE XUMHYICCKAM HIIH
M30XUMHYECKUM CIOCOOOM, MCKYCCTBEHHO CO3JaHHBIC MM JEPUBATH3HPOBAHHBIC HYKICOTHIHBIC OCHOBAHHMS.
"OnuronyxsieoTua’, Kak NMpaBUJIO, OTHOCUTCA K MOIMHYKJIEOTHAaM U3 mpumepHo oT 5 g0 100 HykiaeoTHIoB
omHo- win neyxuenoueynoit JJHK. Tem He MeHee, Il Leield HACTOSIIETO HM300pPETCHHUS, HE CYIIECTBYET
BEPXHETO TpeJieNa JUIMHBI OJUTOHYKIICOTHAa. ONUTOHYKICOTHIBI TAK)KE H3BECTHBI, KAK OJMTOMEPHI WX OJIUTH,
MOTYT OBITh BBIACICHBI M3 TCHOB WJIH CHHTC3MPOBAHBI XUMHYCCKHUMH CIHOCOOAMH, W3BECTHBIMU B JaHHOU
00J1acTH TCXHUKH.

Hcnonp3yemsle B HACTOAIIEM OIMUCAHUU TEPMUHBI "1edeHue", "MoABepraromuics JeueHuo" 1 T.10., OTHO-
CATCS K TIOJIYYICHHUIO KeaeMoTo (papMaKoIOrHIecKoro W/ Wil (HU3noaoruaeckoro 3gdexra. DPPexT MOKeET sB-
JATBCA MPOMUITAKTHIECKHM OTHOCHTEIBHO TOJHOTO MJIM YaCTUYHOTO TIPERyNpPEeKICHUS 3a00JIeBaHNS WM €T0
CHUMIITOMOB, W/VJTH SIBJIATHCS TEPANEBTHYCCKUM B OTHOUICHUH YACTUYHOTO WM MOJHOTO M3JICUCHHS OT OOJIe3HU
W/W MOOOYHOTO JEHCTBHS, BRI3BAHHOTO 00JIe3HBI0. TepMuH "1edeHne", UCIoIb3yeMbIii B HACTOSIIIIEM OITHCA-
HHUH, OXBATHIBACT JIF000E JieueHue 3a00JIeBaHAS Y MIICKOTIUTAIOIIET0, IPEUMYIIECTBEHHO Y YeIOBeKa, M BKITIOYa-
eT:

(a) mpenynpexacHUE BOZHUKHOBEHUS 3a00JICBaHMs y CYObEKTa, KOTOPBIH MOXKET UMETh K HEMY Ipeapac-
MOJIO’KEHHOCTD, HO KOTOPOE eIlle He OBLIO YCTaHOBJICHO, KaK MMEIOIIEecs;

(b) nogasienue 6ose3HH, T.€. IPEKPAICHUE €€ PA3BUTHUS; a TAKKE

(c) ocnabnenue Oosne3Hu, T.e. PakTOPOB perpeccun 3a00IeBaHMs.

"UneHTHYHOCTh MocenoBaTenbHOCTeH" U "MoI00Me MOCIe0BATEIFHOCTEH MOXKET ONMPENeNAThCS MO-
CPEICTBOM BHIPABHUBAHUS JIBYX MENTHIHBIX WU JBYX HYKJICOTUIHBIX MMOCIEAOBATCIBHOCTEH C HCIIOIB30BAHH-
€M TI00aJTbHOTO MK JIOKAIBHOTO aJITOPUTMOB BRIPABHUBAHUS, B 3aBUCHMOCTH OT JUTMHBI ATHX JIBYX MOCJIEIOBa-
tenpHOCTEH. [locmenoBaTeIbHOCTH ONWHAKOBOM JJIMHBI BBIPABHUBAIOTCS MPEHUMYIIECTBEHHO C NMPHUMEHEHHEM
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AITOPUTMOB TJ100aTbHOTO BeIpaBHUBaHUS (HampuMmep, Needleman Wunsch), koTopsiii BEIpaBHHBAET MOCIEI0BA-
TEJBHOCTH ONTHMABHO IO BCEH JUIMHE, B TO BpEMs KaK ITOCICIOBATEIBHOCTH, B OCHOBHOM PAa3HBIX JUIWH, BbI-
PaBHUBAIOTCS TPEUMYIIECTBEHHO ¢ TIOMOIIBIO AITOpUTMa JOKAJILHOTO BhIpaBHMBaHMS (Hampumep, Smith Wa-
terman). [Tociie 3TOrO MOCIET0BATENHPHOCTH MOTYT HAa3bIBAThCS "HMACHTUIHBIMU B OOJIBIIION CTeTieHH" Win "Tmo-
MIOOHBIMHM TIO CYIIECTBY", KOTZIa OHU (B Clydae ONTUMAIBHO BBIPOBHEHHBIX C IMIOMOINBIO, HAIIPUMEP, MPOTPAMM
GAP numu BESTFIT ¢ ucnonp3oBaHreM CTaHAAPTHBIX MapaMeTpoOB) paslelsT, 10 MEHbBIIEH Mepe, Ompe/eieH-
HBIi MHHUMAJILHBIA MPOIEHT WACHTHYHOCTH IOCIEe0OBATeILHOCTH (Kak ompeaeneHo Hmke). [Iporpamma GAP
WCTIONB3YET AITOPUTM Tio0anpHOTO BeipaBHUBaHMI Needleman m Wunsch a1t BeIpaBHUBaHHS ABYX IOCTIEI0BA-
TENBHOCTEH MO Beel uX JuinHe (TIOoJIHAS JAJTUHA), JOBOJSA 0 MaKCUMyMa KOJIMYECTBO COBIAJICHUI M CBOJS K MU-
HUMYMY KOJIMYECTBO pa3pbIBOB. [ 700albHOE BBIPABHHBAHUE HCIIONB3YETCS COOTBETCTBYIOLIUM OOpa3oM s
OTIpeNIeIICHUs] UICHTHYHOCTH MMOCIICIOBATEIBHOCTH, KOTAa JIBE TOCIIEOBATCIIFHOCTH UMCIOT OJUHAKOBEIC JIJTH-
Hbl. Kak npasmio, ncnons3yrores crannapTaeie napamerpsl GAP, co mrpadom 3a oTkpsiTHE pazpsiBa=50 (Hyk-
neotnoB)/8 (0enKoB) U mWTpadoM 3a NPOJODKEHUE pa3phiBa=3 (HykiaeoTnaa)/2 (Oenka). st HyKI€OTHAOB MC-
MOJB3YeTCsl CTAHIAPTHAsT MAaTpPHUIla 3aMeH nwsgapdna, a Jyisi OCITKOB CTaHTAPTHOW MAaTpPHICH 3aMeH SBISACTCS
Blossum62 (Henikoff & Henikoff, 1992, PNAS, 89, 915-919). BeipaBHuBaHME MMOCIIE0BATEILHOCTEH U TIOJCUET
MPOIICHTa MACHTHYHOCTH IOCIEIOBATEIFHOCTEH MOXKET OBITh OINpENeNeH C MOMOINBI0 KOMITBIOTEPHBIX IIPO-
rpamMm, Takux kak GCG Wisconsin Package, Version 10.3, moctymusix ot Accelrys Inc., 9685 Scranton Road,
San Diego, CA 92121-3752 USA, mu00 ¢ HCIIOJIb30BaHUEM MPOTPAMMHOTO 00ECIIEYeHHS ¢ OTKPBITBIM HCXO]I-
HBIM KOJIOM, TaKMX Kak mporpamma "needle”" (¢ mpumeHeHHeM anropuTMa TiiodamsHOro BhipaBHUBaHUsA Needle-
man Wunsch) wim "water" (c UCTIOB30BaHUEM AJITOPUTMA JIOKATHLHOTO BhIpaBHUBaHUS Smith Waterman) B8 Em-
bossWIN Bepcum 2.10.0, npMeHHB Te k€ MapaMeTpbl, 4TO M JUIsl BblmeykazaHHoro GAP, nubo mcnonbssys
cTaHziapTHele HacTpoiiku (mias "needle" m s "water", a Taxxke s Oenka u BelpaBHuBaHMKA JIHK, mTpad 3a
OTKPBITUE pa3phiBa MO CTAaHAAPTHBIM HacTpoirikaM Gap paseH 10.0 u mtpad 3a mpoaobKeHHe pa3phiBa MO CTaH-
JAPTHBIM HACTpoWikaM paBeH 0,5; craHmapTHOW MaTpuieii 3aMeH i OenkoB sBisieTcs Blossum62, a s JJTHK
DNAFull). B cyuae, korzia mocieoBaTeIbHOCTH HMEIOT, 110 CYIIECTBY, Pa3UYHBIC IITHHBI, JIOKATHHBIC BHIPAB-
HUBAHMSA, B YHCJIE KOTOPBIX HCIIONb30BaHME anroputMma Smith Waterman, SBISIOTCS MpeOIOYTHTEIHHBIMU. B
JIPYTOM BapHaHTE MPOLEHT CXOJCTBA WM UACHTUYHOCTH MOYXET OBITh OIPEeieH C MOMOIIBI0 (PYHKITHH ITONCKa
B 3aBUCUMOCTH OT OOIIENOCTYITHBIX 0a3 TaHHBIX C UCIOJB30BAHUEM TaKHX alroputMoB, kak FASTA, BLAST u
T.JI.
IMoapo6Hoe onucanne N300peTeHnst

JHocraska rena B [IHC no HacTosmmero BpeMeHu OblIa 3aTpyIHEHA pa3MEpOM H CIOKHOCTHIO OpTaHHU3aIluN
HHC. Dkcmpeccus TpaHCTeHa, CICAYIOMIAs 32 OJHOKPATHONW MHBEKIUCH B MAPCHXHMY MO3Ta, MPEICTABISACTCS
JIOKAJbHON M OCTaeTCs, TTaBHBIM 00pa3oM, OTPaHUYCHHON OONACThIO BBeleHHsS WHBbEKNHMH. C MpUMEHECHUEM
nepedpocmuHanbHo# xunkoctu (IICXK) B kadecTBe crmocoda TOCTaBKUA BHPYCHOTO BEKTOPA, MOXKET OBITH OXBa-
YeHa mupokas o0macts. HacTosmiee ucciieoBaHue MOKa3bIBACT, YTO ¢ TIOMOIIBI0 BEKTOpa Ha OCHOBE aJICHOAC-
COLIMUPOBAHHOTO BHpyca AAV-5, mpeacTaBiuseTcss BO3MOXKHBIM JOCTHXKCHHE TAHHOW LENH TPAaHCAYKIUH Ha
6onee mupokyro obmacts B [ITHC. Jleuenne Xopoio mepeHoCHIOCh, 03 KaKUX-IT100 HeOIaronpUsSTHBIX KITUHH-
YeCKHMX TPU3HAKOB M HE HAOIIOAAIOCh OYeBUAHOW Tubenu HeipoHOB. HelipoHanmbHBIE W TNIHAIbHBIC KIIETKU
TPAaHCAYIIPOBATH C TIOMOIIBIO YHUBEpcaIbHOTO IpoMoTopa CAG, ogHaKO, 3KCTIPECCHH TPaHCTeHa 3a mperena-
mu [THC ne Habmonanock. Mcnonp3ys creruuaHble KIETOYHbBIE TPOMOTOPHI, Takue kKak nmpomMotop GFAP wmmun
MIPOMOTOP CHHAIICUHA-1, MOXKHO YIIPABIIATH dKCIpeccHe B CrieuUIHON MOMYJISIIUY KiIeTok. Hamu ObIo 1mo-
Ka3aHO, 4TO 00JacTH KOPHI TOJIOBHOTO MO3Ta, MO3KEUKa M CyOBECHTPHUKYJISIPHAS 30HA SKCIPECCHPOBAIN TPAHC-
TCH HEHPOHAJBHBIX U IJIHAJBHBIX KICTOK. B cMHHOM MoO3re, mpeobianana TPaHCIYKIHS JBUTATEILHOTO HEW-
pOHa HapsAy ¢ TpaHCAYKIUEH HEHPOHOB B TAHTIHUSAX JOPCATBHBIX KOPEIIKOB. [l0Myd4eHHBIC pe3ybTaThl MOKa-
3BIBAIOT, 4TO crocob [[HC-omocpenoBaHHOM JOCTABKH MOKET OBITh UCIIOJNB30BAH IS TOCTABKH I'€HOB TIPH Te-
HOTEpaneBTHYCCKOM Toaxoje. [Toka3aHus, Mo KOTOPBIM TaKO# MOIX0J ObLI OBl MOJIE3CH, MOTYT OBITH: 3a00J1e-
BaHUs JIBUTATCIbHBIX HEHPOHOB, CHMIITOMBI, CB3aHHBIC C CEHCOPHBIMH PACCTPONUCTBAMHE U PSIOM JIPYTHUX HEB-
POJIOTHYECKUX HAPYIICHHUH.

B mepBoM acmiekte HacTosimiee H300peTeHNEe OTHOCUTCS K TEHOTEPaNIeBTHYECKOMY BEKTOPY Ha OCHOBE ajie-
HOACCOIMUPOBaHHOTO BUpyca (AAV) IUIsi MCTIONB30BaHUS B KaUeCTBE JICKAPCTBEHHOTO CPEICTBA y CyOBEKTa,
OTHOCSAIIETOCS K MIIEKOTTUTAIOIIHM.

[IpeamnodTuTenpHO TO, UYTO TCHOTEPATIEBTUIECKUI BEKTOP CONEPIKUT KarcuaHble 0enkun AAV ceporuna 5 u
MIPEICTABIISIONINN HHTEpEC MPOAYKT reHa, (pIraHKUpOBaHHBI HHBEPTUPOBAHHBIMH KOHIIEBBIME TToBTOpamMu ITR
AAYV. Bonee mpeArnoYTHTEIBHBIM, YTO TEHOTEPAIIEBTUIECKUN BEKTOP BBOIST B IIepeOPOCIMHATIBHYIO KHUIKOCTD
(ICXK), npenMyIIecCTBEHHO MYTEM HHTPATEKAILHOTO BBEICHUS /WM BBEJCHHS B cisterna magna, eme Ooiee
MPEIIOYTUTEIFHO IMyTeM JIFOMOAFHOTO BBEIICHISI W/VITH BBEJICHHS B cisterna magna. Hacrosiiee n3o0pereHue
OTHOCHUTCS K TCHOTEPAIIEBTUICCKOMY BEKTOpY AAV, Kak yKa3aHO BBIIIEC, IS MPUMCHEHUS B KAYeCTBE JEKAPCT-
BEHHOTO CpencTBa. [IpyruMu CIOBaMH, JaHHOE M300pPETCHUE MpEAiaracT reHOTePaneBTHYCCKUA BEKTOp AAV
MO HACTOSIIEMY M300PETCHUIO JIJIs IPUMEHCHHS B KAYSCTBE CIIOCO0A JICUCHHUS YCIIOBEKA MM )KHBOTHOTO Opra-
HHU3Ma [MOCPEICTBOM Mpemnapata. Hactosiee n300peTeHre TOMOHUTEIFHO OTHOCUTCS K TCHOTEPAIIeBTUIECKOMY
BekTOpy AAV, Kak omnpe/eseH0 B HACTOSIIEM OMUCAHUM, JJI1 MPUMEHEHUS TPH JICUCHUH HApYIICHHH, TaKuX
Kak, HarpuMep, 00JIe3Hb JBUTATENFHBIX HEHPOHOB, CHMIITOMOB, CBSI3aHHBIX C CEHCOPHBIMU PacCTPOHCTBaMU, U
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psizoM Opyrux 3a0oJjieBaHUI HEPBHOW CHCTEMBL. B COOTBETCTBUU € 9THM, HAacTOsIIEe H300pETEHHE OTHOCHUTCS K
TeHOTEPANeBTHYECKOMY BEeKTOpy AAV 1o HacTosmieMy H300peTeHHUIO T TPUMEHEHHS B N3TOTOBJICHHUH JIEKap-
CTBEHHOTO CPEICTBA MPH HCIOJIH30BAHUU B KAa4eCTBa CIIOCO0A JICUCHHS HApYIISHHs, KaK, HAaIpuMep, HapyIe-
HUS, JOTIOJTHUTENBHO YKA3aHHOT'O B HACTOAIIECM OTMCaHHH.

Bupycsl cemetictBa Parvoviridae (mapBoBHpyCHl) mpencTaBisioT coboit HeOombmme JJHK-comepxkamue
BHPYCHI )XUBOTHBIX. CemeiicTBo Parvoviridae MoskeT moapa3aensaThes Ha Ba mojaceMericTea: Parvovirinae, xo-
TOpBIe MHPHUIHPYIOT MMO3BOHOYHBIX KUBOTHBIX, H Densovirinae, KOTOpeIe MOPakaloT HaCEKOMBIX. YiIeHBI TOJ-
ceMmeiicTBa Parvovirinae IMEHYIOTCS B HACTOSIIIEM ONMCAHUH KaK TTApPBOBUPYCHI M BKIIIOYAOT pos Dependovirus.
Kak MOXHO caienaTh BBIBOJ U3 Ha3BaHUS WX poja, wieHsl Dependovirus sSBISIOTCS YHUKAIEHBIMU TEM, YTO UM,
KaK MpaBUIIO, HEOOXOUMO KOMH(HUIIUPOBAHKE C XEIMEPHBIM BUPYCOM, TAKUM KaK aJIcCHOBUPYC WIH BHPYC rep-
neca Il NpoIyLUpOBaHus HHPEKINU B KJIETOUHOH KynbType. Pox Dependovirus Bxmodaer AAV, KOTOpHIii, B
OoJIBIIMHCTBE ClTydaeB, MHQUIMpPYeT mojel (HanpuMep, cepotunsl 1, 2, 3A, 3B, 4, 5, u 6) uwiu npumaros (Ha-
npuMep, cepoTurnsl 1 u 4), a TakKe POJICTBCHHBIC BUPYCHI, KOTOPbIE HHOUIMPYIOT APYTHX TEIUIOKPOBHBIX KH-
BOTHBIX, (TaKHe Kak, aJeHOACCOLMUPOBAHHBIE BUPYCHI KPYITHOTO POraToro CKOTa, COOaKH, JIOIIaau W OBIIBI).
Bbonee moapoOHast mHbOpMaIs 0 MapBOBUpYycax M APYTUX WieHax cemeiicTBa Parvoviridae onmcana B Kenneth
I. Berns, "Parvoviridae: The Viruses and Their Replication", Chapter 69 in Fields Virology (3d Ed. 1996).

I'enomHast opraHu3anusi BCeX U3BECTHBIX CepOTUINOB AAV sBisieTcs oueHb cxoaHoil. ['enom AAV mnpen-
CTaBJICH JIMHEHHOM, ogHOIenouedHoi Mostekyior JIHK, kortopas cocrasmsier mpumepro Menee 5000 HykieoTH-
IoB (nt) B anmuHy. MaBepTHpOoBaHHBIE KOHIIEBBIE TTOBTOPHI (ITR) duiaHKupyrOT YHUKATbHBIE KOAUPYIOMINE HYK-
JICOTHUIHBIE TIOCTIEIOBATEIBHOCTH JUIS PETUTUKANK HecTpYKTYpHBIX (Rep) u ctpykrypHbIX (VP) GenkoB. bemku
VP (VP1, -2 u -3) ob6pasyrot karcun. TepmuHaiabHble 145 HyKICOTHIOB SBISIFOTCS CAMOKOMIUIEMEHTAPHBIMHU U
OpPTaHM30BaHBl TAaKUM 00pa3oM, YTO MOXET ObITh 00pa3oBaH YHEPreTHYECKH CTAOWIBLHBIH BHYTPUMOJICKYJIISIP-
HBII aymieke, oopasyronmid T-o0pazHyto mmmibKy. [1o100HbIe MITMIEYHBIE CTPYKTYPBI BHITOIHSAIOT ()YHKIUIO
TOYKM Havaja perutukaiuu BupycHoi JIHK, BeICTymas B KauecTBe MpaiMepoB JUIS KICTOYHOTO KOMILICKCA
JHK-nmonmumepasel. [Tocne napummpoBanus AAV aukoro tuma (wt) B KIETKaX MICKOMUTAIOIIUX YKCIPECCUPY-
fotcs reHsl Rep (T.e. Rep78 um Rep52) ¢ mpomortopa PS5 u mpomotopa P19 coorBercTBeHHO, M 00a Oenmka Rep
WTPAIOT POJb B PEIUIMKALMKU BUPYCHOTO reHoma. [Iponecc crutaiicuHra B OTKPBITOM pamMKke CUMTBhIBaHUSA Rep
(Rep ORF) mpuBoauT K sKkcripeccun (pakThuaeckn deTbipex OenkoB Rep (T.e. Rep78, Rep68, RepS52 u Rep40).
Mexmy TeM, ObIIO TIOKa3aHo, 4To HecmuaicupoBanHoit MPHK, komupytomeit 6enkn Rep78 n Rep52, B kieTkax
MJIEKONMTAIOIIUX, JOCTaTOUHO A npou3BoacTBa AAV BekTopa. BMecrte ¢ TeM, U B KJIETKaX HACEKOMBIX 1OCTa-
TouHo OemkoB Rep78 u Rep52 miis mpomsBoacTea AAV BekTopa.

TepmuH "peKOMOMHAHTHBINH MApPBOBUPYCHBIN WM aJleHOBUPYCHBIH AAV Bektop" (mm "rAAV BekTop") B
HACTOSIIIEM OIMCAHWM OTHOCHUTCSI K BEKTOPY, COZIEpIKalleMy OJIUH WIIM HECKOJIBKO MOJIMHYKICOTHAHBIX MOCIe-
JIOBAaTCIILHOCTEH, MPOIYKT T€HA, TCHBI WK "TpaHCTeHBI", TPEACTABISIONINEC UHTEPEC, KOTOPBIC (PIIaHKUPOBAHEI,
KaKk MHHAMYM, OJTHOW MapBOBHPYCHOH WIIM aJeHOBHPYCHOW AAV mMOCIEeNOBaTEIBHOCTIMU WHBEPTHUPOBAHHBIX
koHIEeBbIX TOBTOPOB (ITR). [TogoOHbIE TAAV BEKTOPHI MOTYT OBITH PEIUIMIIMPOBAHbI M YIIAKOBAHBI B HH(EKIHU-
OHHBIE BHPYCHBIC YacTHIbI, KOTOPhIE MPUCYTCTBYIOT B KJIETKE-XO35SHMHE HACEKOMOTO, KCIPECCHPYIOIIEH mpo-
JIyKTBI TeHOB rep u cap AAV (1.e. 6enxu Rep u Cap AAV). B cirydae, ecimi TAAV BeKTOp BCTPOEH B KPYITHYIO
KOHCTPYKLIMIO HYKJICHHOBOH KHCIIOTHI (HaIlpuMep, B XpPOMOCOMY WJIHM B IPYro BEKTOpP, TAaKOM Kak IDIa3MHIa
W 6aKyJIOBUPYC, UCTIONB3YEMOM ISl KIOHUPOBAHUS WM TpaHchekmmu), To TAAV BeKTOp, Kak IPaBHIIO, pac-
CMaTpPHUBAETCS B KaueCTBE "MPO-BEKTOpa", KOTOPHI MOXKET OBITh "BOCCTAHOBIECH" IyTEM PEIUIMKAIIMHA M WHKAII-
CYJIMPOBaHUS NpH HAMMIUHN Y AAV (QyHKIINN YIIaKOBKH W HEOOXOJMMBIX XeNTepHbIX GyHKIMH. B npemmodrn-
TEILHOM BapuaHTe, NPOAYKT I'eHa, MpeACTaBIsonid naTepec, GuankupoBan ITR AAV ¢ obeux cropoHn. Jlio-
60it ITR AAV MoxeT OBITh HCHONIB30BaH B KOHCTPYKIMAX 110 HACTOSIIEMY M300peTeHuio, B ToM yucie [TR u3
AAV1, AAV2, AAV4, AAVS, AAV6, AAVE n/mmm AAVY. ITR u3 AAV2 seisrotcs Hanboliee MPEAMOYTH-
TeNbHBIMU. [IpUMephl MPEeNMOYTHTENBHBIX TocienoBarenbsHocTeil ITR s npuMeHeHus B TpEANOYTHTEIHHBIX
KOHCTPYKLMSAX HYKJICHMHOBOM KHCJIOTHI 10 HACTOSIIEMY H300pETEHHIO, NPHBEICHBI B IOCIEA0BATEIHLHOCTIX
SEQ ID NO: 1 (cnesa niu Beime ITR) u SEQ ID NO: 2 (cripaBa wiu aHimke [TR).

AneHoacconMupoBaHHbIA BUpYC AAV cnocobeH HHPHUIMPOBATH PSIl KIETOK MIICKOTHUTAIOIMINX; CM., JJIS
npumepa, Tratschin et al. (1985, Mol. Cell Biol. 5:3251-3260) u Grimm et al. (1999, Hum. Gene Ther. 10:2445-
2450). Onnako TpaHcaykmus AAV CHHOBHAIBHBIX (GUOPOOIACTOB YeIOBEKA SBISETCS 3HAUUTEIHLHO Oojee d¢h-
(hekTHBHOM, YeM B aHAJIOTHYHBIX MBINTUHBIX KIeTKaxX, Jennings et al., Arthritis Res, 3:1 (2001), u kneTouHas
TpommHOCTh AAV paznuyaeTcs Cpeau CEepOTUIOB; CM., Ul mpuMepa, Davidson et al. (2000, Proc. Natl. Acad.
Sci. USA, 97: 3428-3432), rne obcyxnatot paznuaus Mexay AAV2, AAV4 u AAVS B OTHOIIEHUU UX TPOITHO-
ctu x kierkam [[HC mnexonwurarommx n 3¢ dexTuBHOCTH TpaHcAyKiuu, a Takxke Goncalves, 2005, Virol J.
2(1):43, roe 00Cy>KIar0T NOAXObI K U3MECHCHHIO TPOTHOCTH AAV.

I'eHoTepaneBTHYECKUit BEKTOp AAV U IPUMEHEHHS [0 HACTOSIIEMY H300PETEHHIO MOKET OBITh CO3/IaH
100 B KJIETKaX MJICKOIMTAIONINX, MO0 B KJIETKax HaceKOoMbIX. O0a criocoba omnucaHbl B TaHHOW 00J1acTH TeX-
HUKH. B xauectBe npumepa Grimm et al. (2003 Molecular Therapy 7(6): 839-850) packpsiBaeT cTpaTerHio Ajs
co3JaHus BEKTOpOB AAV B XeJIEpHOM BHpYyce CBOOOIHO M ONTHYECKH YNPaBIIEMBIM CIIOCOOOM, KOTOPHBIH OC-
HOBaH Ha TpaHC(HEKIIMH TOJBKO NBYX Iia3Mu B KieTkn 293T. OHM pacKphIBAIOT CIIOCO0 CO3aHUs THOPUIHOTO
AAV Bexropa, coaepxamero ITR AAV2 u xancumneie 6enkn AAVS. JlanHast cChlTKa TIOJTHOCTRIO BKITIOYCHA B
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HACTOSIIEM ONHCaHWU. J{OTIONHHUTENBHYI0 HHPOPMAIMIO Takke MOokHO HalTu B Blits et al. (2010) (Journal of
Neuroscience methods 185(2):257-263). Tepmunsl "rHOpUAHBIA" U "TICEBIOTHUINPOBAHHBIN" HCHOIB3YIOTCS
PaBHOIICHHO B HACTOSIIIEM OIUCAHUM U I 0003HAUYEHHUST BEKTOPOB, B KOTOphIX Oenku Rep, ITR w/nnm xancua-
Hble OEJKW TPHHAUIe)KAT pa3nudHbiM cepotunaM. Hampumep, ITR u Genku Rep mpuHamnmexat K CepoTHITY
AAV?2, a xanicugaple 0enku k cepoturry AAVS. TepMuH "XUMEpHBIN" UCTIOIB3yeTCS B HACTOSAIIEM TOKYMEHTE
JUT OTFICAaHUsI OJHOTO T'€HA, TAKOTO KaK, HalpHUMep, KallCHJ, COCTOSAIIEr0 KaKk MHHHMYM H3 ABYX ITOCIIEIOBa-
TEJNBHOCTEH, KOTOPHIE MOJTyYeHBI U3 Pa3HBIX CEPOTHIIOB.

Cepotunt AAVS MokeT OBITh CO3/IaH, HallpuMep, B KIIETKaX MIICKOMHUTAIONINX B COOTBETCTBUU CO CJIe-
JYIOIIUM CIIOCOOOM, HO HE OrPaHUYUBAsCh dTHM: BEKTOPHBIH T'€HOM COJEPXHT KacCeTy, SKCIPECCHUPYIOIIYIO
TPaHCTCH, (IAaHKUPOBAHHYIO IBYMS WHBEPTHPOBAHHBIMH KOHIEBbIMH moBTOpamMu (ITR), momyueHHBIMEH W3
AAV ceporuna 2. O6mias JyIMHa BUPYCHOTO BEKTOPHOI'O T€HOMa HE MOXKET MPEBBIIIATh pa3Mep T'eHOMa JUKOTO
tuna 4,7 T.ILH. ¢ TeJbio nojaepx)anus 3p(eKTUBHOCTH yraKkoBbIBaHUs. ONH Karcul COCTOUT U3 60 BUPYCHBIX
6enxoB ;6o VP1 (62 k/a), VP2 (73 x/a), mu6o VP3 (87 k/la), B cootHomenuu 1:1:10. Cioco6 npousBozacTsa
AAV BeKTOpOB OCHOBaH Ha TpaHcheKkuu AByX miaa3mMua pocharom kanbiust Ca(POy), B sSMOpHOHANBHBIE KIIET-
ku mouek genoseka (HEK293) B posrep-¢akonax (IUTOMAKBI0 MOBEPXHOCTH 850 cM) ¢ MOCITIEAYIOMIEH OUHCT-
KOM MHKAICHANPOBAHHBIX BEKTOPHBIX TEHOMOB IPH MTOMOIIX METOHOB (uibpTpanmu u xpomarorpaduu. IlepBas
TUTa3MHUJA TPEACTABIACT COOOH BUPYCHYIO BEKTOPHYIO IUIa3MHUAY W COIEPKHUT SKCIPECCUPYIOIIYI0 KOHCTPYK-
1uto, kotopas QuiankupoBana [ITR AAV2. Bropas mnazMua sBISETCS YITAKOBBIBAIOMIEH IIa3MHUION U KOIUPY-
eT reHbl rep AAV trma 2 1 cap AAV Tuna 5 Hy)XKHOTO CEepOTHITa B paHHUe XenmnepHble TeHbl E2A, VA, E4 ane-
HoBHpyca (pDPS5; HykmeoTumHas mocieaoBaTeabHOCTh, packpbita B SEQ ID NO:3). 'eHoM, mpoaynupyromui
KJIETOYHYIO JIMHUIO, colepxuT TreH El aneHoBupyca Juis oOecriedeHus XemnepHbIX QyHkumid. Ilocie ko-
TpaHcekuu AByMs IulasMuzamMu B cpene JlynbOekko, MoamuuupoBaHHOH 1o crnocody Mckos Iscove's,
(IMDM), conepkamieii 10% smMOprOHAIBHYIO TeIsTUbi0 chIBOPOTKY (FCS), Ki1eTkn HHKyOUpYIOT B TE€YEHHUE TPEX
JHEH B 0eCcChIBOPOTOUHOM cpene Mrna, MmomudunmpoBanHoi o criocody dynpdexkko (DMEM), uToOH cienath
BO3MOJXKHOHM NpPOXYKIMIO BeKTopa. I[Ipomykumst BekTopa B poiuiep-(paakoHax NMPHUBOIUT B CPEIHEM K BBIXOIY
3x10° BeKTOPHBIX TeHOMOB Ha KIeTKy MK 4x10'" BeKTOPHBIX FeHOMOB Ha pomIep-(pIakoH (OLEHEHHBIX KOMH-
yectBeHHOH I[P qPCR). 3atem kieTouHyto KynbTypy JU3HpYIOT Oydepom, coxepxammm Tputon X-100, u
KIETOYHBIA JeOpPUC YAAISIOT IMyTeM HHU3KOCKOPOCTHOTO MEeHTpUdyrupoBanus. OTaeneHHy0 OT aedpuca Maccy
ounmaroT apuHHON XpomaTtorpadueit ¢ ucrnonp3zoBanueM AVB Sepharose u mpou3BOJAT KOHIIEHTPHPOBAHHUE U
mnadunsTparmio B pactBope PBS/5% caxapo3sl, ucmons3ys moiaoBosiokoHHEIH Moayis 400 k/la (manpumep, 3
Spectrum Laboratories).

B npyrom BapuaHTe reHOTEpAeBTHUECKUN BEKTOP AAV I MpUMEHEHHS TI0 HACTOSIIEMY H300pETEHHIO,
MOXKET OBITh CO37aH B KJIETKaX HACEKOMBIX, kKak Obuto panee ommcano Urabe et al. (Journal of Virology 2006
80(4):1874-1885). B Tom umcie moaupukanuu B mocieaoBaTeabHOCTsX Rep u VP1, VP2 u VP3, packpeiTeie
paHee, MOTYT UCIIOJIL30BaThCSl B HACTOSIIEM M300pETEHHH, TaKHe Kak, HAlpUMep, ONMHCAHHBIE B MEXIyHapO-
HBIX myOmukamusax WO 2007/046703, WO 2007/148971, WO 2009/014445, WO 2009/104964 w/unun WO
2011/112089.

WuBeprupoBanHble koHIEBbIe MOBTOPHI ITR u nmocnenoBatensHocT Rep AAV, koTOopble MOTYT HCHOJb-
30BaThCs B HACTOSIIEM H300pPETCHHUH IS CO3JAHMS PEKOMOMHAHTHBIX BEKTOPOB TAAV B KJIETKaX HAaCEKOMBIX,
MOTYT OBITh TOMy4YeHBI U3 TeHOMa AAV mroboro ceporuna. Kak nmpasuio, cepotunsl AAV copepxaT TeHOMHbBIE
MOCJIEIOBATEIFHOCTH C CYIICCTBEHHOH TOMOJIOTHEH Ha YPOBHSX aMHHOKHCIOTHI W HYKJICHHOBOH KHCIIOTHI
JlaaHast 0COOEHHOCTh 00ECTIeUnBAET CXOHBIM HA00p TeHETHIEeCKUX (DYHKIMMA IS ITOTYISHHsI BUPHOHOB, KOTO-
pBIE SIBISTIOTCS, IO CYTH, KOHCTPYKTHBHO M (DYHKIIMOHAJIHFHO PaBHOIICGHHBIMH. B OTHOIIEHMM T€HOMHOM moce-
JIOBAaTEILHOCTH IEJIOTO psAga cepoTHoB AAV 1 00IIero npencTaBieHIst TEHOMHOTO CXOJICTBA pacCMaTpUBaeTCA
st mpuMepa GenBank Accession number U89790; GenBank Accession number JO1901; GenBank Accession
number AF043303; GenBank Accession number AF085716; Chiorini et al. (1997, J. Vir. 71: 6823-33); Sri-
vastava et al. (1983, J. Vir. 45:555-64); Chiorini et al. (1999, J. Vir. 73:1309-1319); Rutledge et al. (1998, J. Vir.
72:309-319) u Wu et al. (2000, J. Vir. 74: 8635-47). Cepotunsi 1, 2, 3,4 u 5 rAAV SBISAIOTCS MPEANOYTHTEb-
HBIM MCTOYHUKOM HYKJICOTHIHBIX TOCIeN0BaTeIbHOCTEH AAV 1iIsi IpUMEHEHUs B KOHTEKCTE HACTOSILETO H30-
Operenus. [IpenMyniecTBEHHBIME JUIS IPUMEHEHHSI B KOHTEKCTE HACTOSIIETO N300pETCHUS SBISIOTCS MTOCIIE0-
BarenpHOCTH [TR AAV, nonyuennsie 3 AAV1, AAV2, w/unmn AAVS. Hanbomnee mpeamnodTUTEIbHBIMU TTOCIIe-
noBatenbHOCTAME [TR a1 mpuMeHeHUsT TI0 HACTOAMIEMY HM300pETEHUIO SABISAIOTCS mocienoBaTesbHOCTH [TR
AAV?2. ITono6HBIM 00pa3oMm, mociieoBaTensHOCTH, Koaupytomne Rep (Rep78/68 u Rep52/40), monydeHnble u3
AAV1, AAV2 u/umu AAVS, SBIAIOTCS IPEATIOYTUTEIHHBIMU, M HAHOOJIee TPEANOYTHTEILHBI U3 AAV2.

IMocnenoBarensHocT Rep m ITR AAV sBisroTcst 0coO€HHO KOHCEPBATUBHBIMH CPEIH OOJBIITMHCTBA Ce-
porumnos. benku Rep78 psima ceporunoB AAV sBistrorcs, Harpumep, 6osiee 4eM Ha 89% HMICHTHYHBIMH, a 00-
mas CX0XKeCTh HYKIEOTHIHOW MOCIENOBATENbHOCTU Ha ypoBHe reHoma mexay AAV2, AAV3A, AAV3B u
AAVG6 cocrasiser okono 82% (Bantel-Schaal et al., 1999, J. Virol., 73(2):939-947). Kpome Toro, mocnemoBa-
tensHOCTH Rep 1 ITR GonbmmHcTBa cepotunoB AAV n3BecTHH 3()(hEeKTHBHOCTBIO IEPEKPECTHON KOMILIEMEH-
TapHOCTH (Hanpumep, pyHKINOHAIBHO 3aMENIaloT) COOTBETCTBYIOIIUM ITOCIEOBATEIBHOCTSIM U3 IPYTUX CEpo-
TUIOB IpU ImpousBojacTBe AAV uacTun B kieTkax muekonurtaromux. [Tarenr US2003148506 onuceiBaet, uTo
nocnenoBareabHOCTH Rep u ITR AAV Takxke 3QpGeKTHBHO TIEPEKPECTHO TOTOTHSIIOT APYTHE MOCIEA0BATEIHHO-
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cti Rep u ITR AAV B KkeTkax HaCEKOMBIX.

W3BectHO, uTo Oenkn VP AAV ompenensior KieToyHyro TponHocTs BUpHoHa AAV. IMocnenosarensHo-
ctH, Konupytomue Oenku VP, 3HaAYNTEIHHO MEeHee KOHCEPBATHBHEI, YeM OENKM Rep ¥ TeHbI cpeau pa3iInIHbIX
cepotunioB AAV. TlocienoBaTenbHOCTH, Kogupytomne BupycHsie 6enku (VP) VP1, VP2 u kancumabie Oenku
VP3 st npuMeHeHrsT B KOHTEKCTE M0 HACcTOsIIeMy u3o0peTeHnto noinydeHsl u3 AAVS. Haunbonee npeanodru-
tenpbHBIMU Oenkamu VP1, VP2 u VP3 sastrorcs 6enku VP1, VP2 u VP3 cepotuma AAVS. B apyrom Bapuanre
VP1, VP2 u VP3 npencraBisroT co0oii mociaenoBaTeIbHOCTH AUKOTo Tuia AAVS, Takue Kak NoKa3aHo, HaIlpH-
Mep, B SEQ ID NO:3 (mykmeotunnas mocienaoparenbHocTh) 1 SEQ ID NO:4 (aMHHOKHCIIOTHAS TIOCIIEIOBATEb-
HocTb). CnocoOHoCTh nocienoBarensHocTel Rep n ITR nmepexpecTHO OMOMHATH COOTBETCTBYIOLIHME MTOCIEN0-
BaTCIFHOCTH JIPYTHX CEPOTHUIOB CO3aCT BO3MOXHOCTD JUIS MONYYCHHS MICCBIAOTHIMPOBAHHBIX YacTull TAAV,
COJIeprKaIlX KallCHJIHbIe OelKH oJHOro ceportuma (Hampumep, AAVS) u nocnenosarensHoctu ITR npyroro
cepotunia AAV (aampumep, AAV2). [lonoOHBIE ICEBIOTUITHPOBAHHBIC YaCTUIIEI TAAV SBISIOTCS YacThIO Ha-
CTOSIIEro N300peTeHus. B HacTosIIeM OMUCAHUY TICEBOTUITPOBAHHAS YacTHIa TAAV MOXKeT paccMaTpUBaTh-
cs B KadecTBe TUMa "X/y", rae "X" yKka3pIBaeT NMpoHCXoXKaeHue nocienosaresnsHocteil [TR, a "y" o3nagaer cepo-
THII Karcuja, HanpuMep vactuia 2/5 rAAV nMeet B cBoeM cocTaBe TocienoBaTenbHOCTH ITR AAV2 u kancua
AAVS.

MomudunmupoBaHHbIe MocienoBaTebHOCTH "AAV" Takke MOTYT OBITh IPUMEHEHBI B KOHTEKCTE HACTOS-
mero n300peTeHUs, HApUMep, I co3aanus rAAV BEeKTOpOB B KiIeTKax HaceKoMbIX. [logo0HbIe Momudun-
pOBaHHBIE TOCJIEIOBATEIFHOCTH, HAIPUMEpP, BKIIIOYAIOT IIOCIEAOBATEIHHOCTH, OOJamaiomue Kak MHHUMYM
okoso 70%, xaKk MHHAMYM OKoJI0 75%, kKak MUHHMYM oKkosio 80%, Kak MUHUMYM OKOJIO 85%, KaK MHHUMYM
okono 90%, kak MUHEMYM OKOJO 95% wim 0oiee MICHTHYHOCTHIO HYKIICOTHUIHBIX /WU aMUHOKHUCIOTHBIX
MOCJIEeIOBATENLHOCTEH (HApUMep, MOCIEeOBATEIEHOCTh, UMEIOIIas IPUMEPHO OT 75 10 99% WICHTUYHOCTH
HYKJIEOTHHOW TMOCIIeloBaTeNIbHOCTH) K mocienoBarenbHocTsiM [TR, Rep mm VP AAVI1, AAV2, AAV3,
AAV4, AAVS, AAV6, AAVT, AAVE umn AAV9 moryT npumeHsThesi BMecTo nocienosatensbHocTei ITR, Rep
w VP guxoro thma AAV.

HecMoTps Ha cx0cTBO ¢ Ipyrumu cepoturiaMd AAV 1o MHOTHM acniektaM, AAVS oTnudaercs oT Jpyrux
cepoturnioB AAV dyenoBeka u 00e3bIHBI OOJIBINE, YeM APYTHE U3BECTHBIC YSIOBEUESCKIE U 00€3bSIHBH CEPOTHUIIHL.
B cBere BBImEcka3aHHOTO, co3manue TAAVS MOXET OTIMYATHCS OT MOIYYCHHUS APYTHX CEPOTHUIIOB B KIIETKAX
HaceKOMBIX. [ToCKONBKY cITOCOOBI TIO HACTOSAIIEMY H300PETEHHUIO UCTIONB3YIOTCS IS MmoJrydeHus rAAVS, sBis-
eTCsI TMPENNOYTHTENBHBIM, 9TO OJHA WIJIM HECKOJIBKO KOHCTPYKUIMH BKIIIOYAIOT, B OOIIECH CIOXKHOCTH, B CIIydae
Oomnee OJHON KOHCTPYKIIMH, HYKJICOTHIHYIO TOCIENOBATEILHOCTD, comepkaniyio ITR AAVS, HykieoTHIHYIO
MIOCJIC/IOBATENILHOCTD, COAEPIKAIIYIO MOCIIEA0BATEIFHOCTE, KOMUpyIommyo Rep AAVS (T.e. HykiIeoTHaHas 1oO-
CJIEZIOBATENILHOCTh CoAepkKUT Rep7 8 AAVS) w/wnm mocienoBatenbHOCTh, kKoqupyromyr Cap AAVS. Tlomno6-
Hble niocinenoBatenbHoCcTH [TR, Rep u Cap MoryT ObITh MOAUGUITMPOBAHEI 10 JKEIAHUIO IS MOTydeHUs A3 dek-
TUBHOU mpoAykuuu rAAVS unu nceBIOTHUNHMPOBAaHHBIX BEKTOPOB rAAVS B kieTkax HacekoMmblx. Hampumep,
MHHALMHMPYIOIIUH KOJOH MocieaoBarensHocTeld Rep Moxer ObITh MoaupuIpoBaH, caiiTel ciualicuara VP mo-
ryT OBITh W3MEHEHBI WM YIAllCHBl W/WIH WHUIUHPYIOUMA KomoH VP1 MoxkeT OBITh MOIUGDUIMPOBAH IS
YIIyYIIEeHUusT TPOAYKIIMH BEKTOPOoB rAAVS B KJIETKE HAcCEKOMOTO, Kak 3TO, Hampumep, IMokazano B WO
2007/046703, WO 2007/148971 n/uma WO 2009/014445. B HacTosiee n300peTeHne TakKe BKIIOYSHBI XUMED-
HbIe Kancunbl AAVS, B KoTopbeiX, HarmpuMmep, VP1 AAVS gacTHYHO WM MOJIHOCTHIO 3aMeHeH Ha VP1, momy-
qeHHBIH 13 AAV2, a VP2 u VP3 nonyuenst 3 AAVS (Urabe et al., 2006; W02000/028004). B Takom xumep-
HOM Karicune AAVS, mo menbinei Mmepe, VP3 momkeH oTHOCHThCS K AAVS wim ObITh TIoNTydeHHBIM 13 AAVS, B
TO BpeMs Kak oxuH mim 06a VP1 u VP2 MoryTt oTHOCHTBCS K Apyromy cepoTuity AAV ity ObITh NOJTy4YeHHBIMU
u3 Apyroro ceporuna AAV.

[IpennovTuTenbHBIC aCHOBUPYCHBIC BEKTOPHI SBISIOTCS MOTU(PHIMPOBAHHBIMHE, IUIS TOTO YTOOBI OCIa-
OuTH OTBET OpraHm3Ma, kak paccmorpero Russell (2000, J. Gen. Virol 81: 2573-2604.), win kak OmHMCaHO B Ta-
terre US20080008690, u Zaldumbide u Hoeben (Gene Therapy 2008: 239-246).

[IpeanournTensHo, uro 6enox Rep78, mmerommii Hykineotuanyto nocienosateabHocts SEQ ID NO: 5
W/WIM aMUHOKHUCJIOTHYIO TIocliefioBaTebHOCTh B coorBeTcTBHH ¢ SEQ ID NO: 6 u Genok Rep52, mMeromuit
HYKJICOTHIHYIO TTocneaoBareabHocTh SEQ ID NO: 7, ncnosib3yroTcs B HACTOSIIEM H300PETCHUH.

"NHTparekanbHOe" BBEICHNE MPUMEHSIETCS JUTsi 0003HAUYEHUST WHTPATEKATbHOW MHBEKIIUH, T.C. BBEICHHUS
BHYTpPbH IIepeOpPOCITMHATIBHOMN KIUAKOCTH Ha TI0OOM YpOBHE LepeOpOCTHHAIBHONW OCH, B TOM YHCIIC HHBEKITNH B
kemynouku Mo3ra (cM. takxke "Route of Administration". Data Standards Manual. Food and Drug Administra-
tion. Retrieved 11 March 2011). DTo WHBEKITUSA OCYIIECTBISAETCS Yepe3 000J0YKY CIIMHHOTO MO3ra B cyOapax-
HOMJIAIbHOE TIPOCTPAHCTBO TaKUM 00pa3oM, yto pocturaet LICXK. laHHbIH crioco0 BBECHUS SIBISETCS IPaKTH-
YECKH HCIOJIb3yEeMBIM, HATIPUMED, B CIIMHAIBHON aHECTEe3MH, XUMHUOTCPAITUH WIIH JIS JICUYCHUS OOJIEBOTO CHH-
npoma. Takoit cioco0 Takke MPUMEHSCTCS s BBEACHUS JICKAPCTBCHHBIX CPEIICTB, KOTOPHIC HATIPABICHBI TIPO-
THUB OIPEJICIICHHBIX HHQEKINH, B 0COOCHHOCTH MMOCTHEHPOXUPYPrHYecKrX. BemecTBo BBOAUTCS OCPEICTBOM
MHTPATEKaJIbHOW MHBEKIIMH, YTO MO3BOJISIET M30€XaTh HEOOXOANMOCTH MPOXOXKICHUS Yepe3 reMaTosHIedanm-
yeckuii Oapbep. JIekapcTBEHHBIE CPEACTBA, JOCTABICHHBIC HHTPATCKAIBHBIM IyTEM, YacTO HE COACPIKAT KaKHUX-
00 KOHCEPBAaHTOB WJIHM IPYTHX IOTEHIIMAIBFHO BPEIHBIX HEAKTHBHBIX KOMIIOHEHTOB, KOTOPBIE, B HEKOTOPHIX
CITydasix, BCTPEJalOTCs B JICKAPCTBEHHBIX CPEACTBAX Il BHYTPUBEHHOTO BBEACHUSI.
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WHTparekanbHbIH coco0 TOCTaBKH paccMaTpUBAETCsl KaKk MEHee MHBAa3UBHBIHM, 4YeM HH(Y3US B CaMy TKaHb
nenTpansHoi HepBHOH cucteMsl (ITHC), nockonbky nndysns B [JHC tpeOyer cioskHO# onepaiii Ha TOJIOBHOM
Mosre. MHTpaTeKkalibHas JOCTaBKa MOKET OBITh BBIMOIHEHA 0€3 HEOOXOANMOCTH B CIIEHATM3UPOBAHHON IPYII-
Tl HEPBHBIX KJICTOK JUI MO3TOBBIX HHBEKIINH.

IleitHast 06acTh MO3BOHOYHUKA M3BECTHA KaK MIEHHBINH oTAen mo3BoHouHuka Cervical Spine. JlanHas 00-
JIACTh COCTOMT U3 CEMH TI03BOHKOB, KOTOPBIE 0003Ha4yaroTcst cokpamenno C1-C7 (cBepxy BHHU3). DTH MMO3BOHKH
3alIMINAIOT CTBOJ TOJIOBHOTO MO3Ta M CIIMHHOM MO3T, MOJJAEPXKHBAIOT YEPEIHYI0 KOPOOKY, W MO3BOJIAIOT CO-
BepIIaTh JBUKCHUSI TOJIOBHI B IIMPOKOM nuamna3oHe. [lepBorii meiinbiii mo3BoHok (C1) HaswsiBaeTcs Atlas (At-
naHT). Atlas uMeeT KonbLeoOpasHyro GopMy U IOAAEPKUBAET YEPEIHYI0 KOpoOKy. BTopoii melHbIif 03BOHOK
C2 nazpiBaercst Axis (anmuctpodeit). OH Kpyriaoit GopMel ¢ IPUTYIIIEHHON 3yOOBUAHON CTPYKTYpOH (Tak Ha3bl-
BaeMbIi 3y00BHIHEIH 0TpocToK snmctpodest Odontoid Process uiam oTpoCcTOK BTOPOTO IIEHHOTO MO3BOHKA), KO-
TOpBI BBICTymaeT BBepX B Atlas. CoBmecTHO Atlas u Axis 1enaioT BO3MOXKHBIM BpallleHHE W MIOBOPOT T'OJIOBHI.
Hpyrue meiinsie nmo3Bonku (C3-C7) nmo ¢opme B BUAE LWIMHAPOB ¢ HEOOJBIIMMH OCTUCTBIMH OTPOCTKAMHU
(manblLeBUHBIE BBICTYIIBI), KOTOPHIE BBITSHYTHI OT 3a/JHEH 4acTH IMO3BOHKOB. Hinke mocienHero meifHoro no-
3BOHKA IMPEACTABIEHBI 12 TTO3BOHKOB IPYIHOTO OT/AeNa mo3BoHouHKMKa Thoracic Spine. OHU COKparieHHO 000-
3Havgatorcs T1-T12 (cBepxy BHU3). T1 sBnsieTcs HauMeHbINUM, a T12 caMbIM KPYITHBIM TPYIHBIM TIO3BOHKOM.
I'pynHble MO3BOHKH OOJbIIE, YeM IIEHHBIE U UMEIOT 0oJiee JUIMHHBIE OCTHUCTBIE OTPOCTKHU. JIOMOIHUTEIBHO K
GoJiee UIMHHBIM OCTHUCTBIM OTPOCTKaM, NPHUKPEIIIAIOTCS pedpa, 4To N00aBIsIET MPOYHOCTH TPYAHOMY OTIEITY
M03BOHOYHHKA. [T0m00HBIE KOHCTPYKIIMH JETAai0T TPYJHON 0T/ 03BOHOYHHKA Oosiee CTaOMIBHBIM, YeM HICH-
HBII WM TOSICHUYHBIN oTaensl. KpoMe Toro, rpyaHas KJIETKa M CHCTEMa CBA30K OTPaHHYHMBAIOT AWAIA30H JBU-
JKEHUSI TPYAHOTO OT/eJla II03BOHOYHMKA, M 3aIUIIaeT MHOTHE XU3HCHHO BayKHbIE OpraHbl. [oscHUYHBINA oTIen
mo3BoHOYHHMKA Lumbar Spine cocTOHT U3 5 MO3BOHKOB, COKpANIeHHO Ha3BaHHBIX L1-L5 (o Benuunne). Pazmep
1 (opMa KaxXJI0ro MOSCHUYHOTO IT03BOHKA MpeHa3HAYEHB! Ul TOT0, YTOOBI HECTH OOJIBIIYIO YacTh Beca Tela.
Kaxnplit CTpyKTYpHBIH 3JIEMEHT MOSCHHYHOTO IO3BOHKA OoJblle, 00BbEMHEE M IMIMPE, YEM COOTBETCTBYIOIIUE
COCTaBHBIC KOMITOHEHTHI B IIEHHOM M IPyIHOM OTAenax. JJIs MosSCHUYHOTo OT/eNa MO3BOHOYHUKA XapaKTepeH
OoJbIINIT AMAMa30H ABMKEHHS, YeM I TPYIHOTO OTIENa, HO MEHBINHUI, YeM AJIs IEHHOro oTAeNa MO3BOHOY-
HHUKa. PaceTouHbIe CyCcTaBbl IOSCHUYHOTO OTAENA TO3BOHOYHHKA MTO3BOJIAIOT COBEPINATH CYIIECTBEHHOE CTHOA-
HHE U PACTSDKCHUE, OJHAKO OTPaHMYMBAIOT BpamieHne. KpecToBhIi 0TAen NO3BOHOYHHUKA Sacrum paciosIoKeH
mo3aau Tasa. [1ATh KpEeCTIOBBIX MMO3BOHKOB, COKpAIeHHO Ha3BaHHBIX S1-S5, cpocmmecs B Gopmy, OIU3KYI0 K
TpeyronpHOH, 00pa3yroT Kpecten. KpecTel momemniaercss MexIy ABYMs MOZIB3AOMIHBIMU KOCTSMH Ta3a, COCAH-
HSIST IO3BOHOYHUK ¢ Ta3oM. [Tociie it mosscHUIHbBIN 1Mo3BOHOK (L5) cownensercs (moaBmxHO) ¢ kpectiioMm. He-
MOCPE/CTBEHHO I0JI KPECTIOM HAaXOISTCS IIATh JOMOJHUTEIBHBIX MO3BOHKOB, COWICHEHHBIX IPYT C IPYroM,
(hopmupyst KOMTIUKOBYIO KocTh Coccyx (KOMIHK).

B mpeamnoyrnTensHOM BapHaHTE OCYIIECTBICHUS HACTOSIIETO H300pETEHUS TEHOTEPANICBTUYECKUI BEKTOD
BBOJUTCS JTIOMOalbHO. bojee mpeamouTuTelsHO MHTpaTeKalbHOE JTIOMOAIbHOE BBEJICHHE B TIOJIOKEHUH, BBI-
OpanHOM U3 rpymmsl, cocrosmei n3 L4-L5, L3-L4, L1-L2 u L2-L3. Eme 6osee nmpeanoyTuTensHO, YTOOB! TeHO-
TepareBTHYECKUH BEKTOP ObUI BBEJCH IIOCPEICTBOM MHTpaTeKaIbHOW MHBbEKIMU Mexay L4 u LS. B ogHoM u3
HPEANOYTUTEIBHBIX BAPUAHTOB OCYIIECTBICHUS N300PETEHUSI T€HOTEPANICBTUIECKUH BEKTOP BBOAUTCS TOJBKO
TIOMOAIBbHO, T.€. HE IMIPEAYCMOTPEHO BBEICHHS B IPYTUX JOKATH3ALHSIX.

B npyrom BapmaHTE WM B COUYETaHUM C paHEee NMPEAIOYTHTEIFHBIM BOIUIOMIEHHEM HACTOSIIETO H300peTe-
HHUS B COOTBETCTBHH C MPEATIOYTUTEIHHBIM BAPHAHTOM OCYLIECTBICHHS HACTOSIIIETO M300pETEHUS TeHOTepa-
MEBTUYECKMH BEKTOP BBOJUTCS B MOCTOMO3KEUKOBYIO LIUCTEPHY cisterna magna. B oxHOM n3 mpeamouTurens-
HBIX BapHaHTOB OCYILIECTBIICHUS I'€HOTEPANIEBTUYECKUI BEKTOP BBOJHUTCS TOJIBKO B cisterna magna, T.€. HE Ipe-
JYCMOTPEHO BBEJCHUS B JIpYTHX JoKanu3auusx. bojee mpeamnodyrnTensHo, 4ToOBl BBEGHHE B Cisterna magna
OCYIIECTBIISUIOCH B COUYETAHUM C MHTPATEKAJIbHBIM BBEICHHEM, WIM JPYTUMH CIIOBaMH, Iiepej, OAHOBPEMEHHO
WJI TI0CJI€ MHTPATEKaJIbHOTO BBEICHUSI.

B npyrom npeanodruTensHOM BapHaHTE OCYLIECTBICHHS, BBEJCHHE B Cisterna magna OCYIIECTBISICTCS B
COYETaHWH C JIOMOANbHBIM BBEACHHEM, IPEHMYIIECTBEHHO B pe3yibTaTe 4ero, BBEJEHHE B cisterna magna
OCYIIECTBIISIETCS TIEPE]], OMHOBPEMEHHO HIIHM IIOCTE JTIOMOAIBHOTO BBEICHHMSA. [IpEeAIOUTHTENFHO B HACTOSILEM
BOIUTOIICHUHU N300pETEeHNUS, TIOMOATbHOE BBEICHNUE OCYILECTBIIACTCS B HHTPATEKAIbHOM OTJIEIE.

B nambonee mpenmoYTHTENIFHOM BapHAaHTE OCYIIECTBICHHS, T'€HOTEPANEeBTHYECKUI BEKTOP BBOAWTCA
TOJBKO B cisterna magna B COYETaHHUH C JTIOMOAJIBbHBIM BBEJCHHEM, T.€. HE MPEAYCMOTPEHO BBEICHUS B OPYTHX
JOKaJIM3aKAX, KpOME Kak cisterna magna u roMOanbHbIi oTAen. IIpenMyIecTBEHHO B HACTOAIIEM BOILIOIIE-
HHUH M300peTeHHUS, TIOMOaIbHOE BBEACHHE OCYIIECTBISIETCS] B MHTPATCKAILHOM OTAEIIE.

"Cisterna magna" wiH "MOCTOMO3KEUKOBas IIUCTEpHA" SBISETCS OJHUM M3 TPEX OCHOBHBIX PacUIMpEHUH B
cy0apaxHOMJaJIbHOE IIPOCTPAHCTBO MEXAY apaXHOWAAINBGHON (TTayTHHHOW) U MSTKOM MO3TOBOI 000JIOYKaMH H3
000J109€K, MOKPBIBAIONINX MO3T. Pacmmpenns B cOBOKYITHOCTH UMeHYyIoTcs IuctepHamu. Cisterna magna pac-
MOJIO’KEHAa MEXIy MO3KEYKOM M JOpPCalIbHOW IOBEPXHOCTBHIO MPOJOJIroBaToro Mosra. llepeGpocruHanbHas
KHUJKOCTh 00pa3yeTcsi B YeTBEPTOM JKEIyIOUKe, CTEKaeT B cisterna magna uyepe3 OOKOBBIE M CPEIMHHBIE OTBEp-
CTHSL.

KoMOuHMpoBaHHOE BBEACHNE WX BBeACHHE "Tiepen”, ""0JHOBpEMEHHO WIIH MOCe" WHTPATEKaTbLHOTO BBE-
JeHUsI, KaK UCIIOIb3YETCsl B HACTOSIIEM ONMCAHNM, O3HAYAET, YTO BBEJCHHUE B Cisterna magna U HHTpaTeKaJbHOE
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BBEJICHUC COBEPIIAIOTCS B TCUYCHHUE BPEMECHHOTO MHTEpPBaja, IMPEAMIOYTHTEIBHO MeHbIero 2, 1 Heaenu, 4 THEH,
48,24,12,6,4,2, 14,30, 20, 10 uiu 5 MuH.

PexomOuHanTHBIE AAV BEKTOPHI MOTYT COJEPKaTh JHOO OJHOIECTIOYEUHYIO, JIMOO JBYXICTIOUCUHYIO
JHK. Ognouenoueunas JTHK (ssDNA) renoma AAV nmoinkHBI OBITH TiepeBeneHa B AByxienodeunyo JJTHK
(dsDNA) mo Toro, kak MPOM30MIET SKCIPECCHs TPAHCTeHA, KOTOPBIA OHa KoaWpyeT. JlaHHBIA dTam MOXKHO
000WTH TIyTEM IPUMECHEHHUS CAMOKOMITTIEMEHTAPHBIX BEKTOPOB WJIM MOHOMEPHBIX ITYIJICKCHBIX BEKTOPOB, KOTO-
pBIe conep)kaT MHBEPTUPOBAHHBIN MOBTOP BEKTOPHOTO TeHOMa, KOTOphIid cioxeH B dsDNA 6e3 mpoBeneHuUs
HeoOxomumoro cunaTe3a JIHK wim criapuBaHus OCHOBaHWH MEXTy MHOTOBEKTOPHBIMH T€HOMaMH, TEM CaMbIM
noBbImas 3¢ (HEeKTUBHOCTH MEepeHoca reHa, onocpenoBanHoro AAV. [lns o630pa caMOKOMIUIEMEHTapHEIX AAV
BEKTOPOB, cMOTpH, Hanpumep, McCarty, D.M. Molec. Ther. (2008) 16:1648-1656. Tak Ha3bIBa€MbIC CAMOKOM-
wiemenTapasie AAV Bextopsl (W02001/092551) conepxat 1o MeHslueii Mepe oanH MoauduimpoBanssiii ITR,
TPEIIOYTUTESIIFHO MOAU(DHUIIMPOBAHHEIA TyTEM JICICIHH CaiiTa KOHIIEBOTO pa3pelieHus (trs) U KOHIENTYalIbHO
OTJINYHBIE OT MOHOMEPHBIX IYIUIEKCHBIX AAV BEKTOPOB, KOTOPBIE CO3JIAI0T BO3MOXKHOCTH OBITH HPOIYLIMPO-
BaHHBIMH TOJIBKO 32 cyeT MCTonb30BaHus UHTaKTHEIX ITR AAV (W02011/122950). B npennoururensHOM Ba-
pHaHTEe OCYIIECTBICHHS, CAMOKOMITIIEMEHTapHBIe AAV BEKTOPHI HE BXOIAT B 00bEM HACTOSIIETO W300PETCHHUS.
s cpaBHEHHSI, MOHOMEPHBIHN TyTIJICKCHBIN BEKTOP, KaK YIIOMHHAIOCH BHIIIE, OTJIMYAETCS 10 TOCIIEA0BATEIh-
HOCTH OT CaMOKOMIUIEMEHTAPHOTO BEKTOPa, M MOKET IMPEATIOUYTUTEIHHO MPUMEHATHCS B HACTOSIIIEM H300peTe-
HUH, TTOCKOJIBKY OTHOCHUTCSI K BEKTOPHBIM T'€HOMaM, KOTOpPBIe TOMUMO WHTAKTHBIX HocienoBarenbHocTeit ITR
COCTaBIIAIOT MOJIOBHUHY (1/2) oT pa3Mepa mim MeHee 4yeM pazmep AAV BekTopoB nukoro tuma (T.e. 4,8 k0). D10
SIBIIIETCSL TIPEUMYIIIECTBOM, ITOTOMY YTO MHOTOKPATHBIE TIOBTOPHI (KOHKaTeMephl u3 2, 4, 8 Wi MHOTOKpPATHO
9KCIPECCUPYIONIEH EIMHMIBI) MOTYT OBITH BCTPOEHBI B AAV BEKTOp, B pe3ysbTaTe Yero IoJIy4aroTcsl OIHO-,
JIBYX-, YCTBIPEXMEPHBIC TYIUICKCHBIC BEKTOPHIL. [IpIMepoM SKCHPECCHPYIONMIMX SAWHUI] B MOJOOHBIX BEKTOpPax
MOT'YT OBITH BEKTOPHI, cozepxamue kopoTkue mmmiednsie PHK shRNA wmn mukpoPHK miRNA. B HacTosimem
n300peTeHNH OBLIO MOKAa3aHO, YTO MIUPOKAs TPAHCAYKIUS TKaHU FOJOBHOTO MO3Ta MOXKET OBITh MOJTydeHa MO-
cyie moMOanbHOM WHBEKIMN C UCIIOJIb30BaHMEM OJHOLICTIOUYEYHOI0 TeHOTepaneBTHieckoro Bekropa AAV. Ta-
KAM 00pa3oM, NMPEeINOYTHTEIIEHBIM BapHaHTOM OCYIIECTBICHHUS HACTOSINET0 M300pETeHHS SBISETCS TEHOTEpa-
MIEBTHIECKUH BEeKTOp AAV, KOTOpBIA MPEACTaBIISET COOOW OIHOIECTIOUEYHBIN TC€HOTEPANEBTHUECKUN BEKTOP
AAV.

I'enoTtepaneBTrdeckuii BEKTOp AAV 10 HACTOSIIEMY W300PETEHUIO YCTCIIHO BBHITIONHSIET TPAHCIYKITHIO
Oonee mMUPOKOH 00JaCTH B IIEHTPAILHON HEPBHOM crcTeMe Mociie MHTpaTeKaIbHOTO JTIoMOaNbHOTO BBeaeHus. C
WCIIONIb30BaHNEM yHUBepcaibHOTO ipomotopa (CAG mpoMoTOop) OBIITH TpaHCAYIIUPOBAaHBl U HEHpPOHAIBHEIE, U
TIIMaJIbHBIE KJIETKU B KOPE TOJIOBHOTO MO3Ta, MO3XKEUKe W CyOBEHTPUKYJISIPHOI 30He. B nomosiHeHue k aToMy, B
CIIMHHOM MO3Te TMpeodiiaiaia TPAaHCIYKIWS JBUTAaTEIbHBIX HEHPOHOB TaK ke, KaK TPAHCIYKIHsS HEHPOHOB B
TaHTIUAX JOPCANIBHBIX KOpemKkoB. Clie0BaTeNIbHO, CII0CO0 JICUCHMS 110 HACTOSIIEMY M300pETEeHUIO MOXKET HC-
MOJIB30BATHCS TIPHU JICYeHUH HeKOTOpbix Hapymenuid [[HC. B mpenmouyTutebHOM BapHaHTE OCYIICCTBICHHUS
TeHOTEpaNeBTHYECKUH BEKTOp AAV B COOTBETCTBHM C HACTOSIINM H300pETCHHEM COIEPKUT HPOIYKT TI'eHa,
MPEJICTABIISIOIINI UHTEPEC, KOTOPBIH MOXKET UCIOIB30BAThCS IS JICUCHUS WA MPOGUITAKTUKHA COCTOSIHUS, BbI-
OpaHHOTO M3 TPYMIBI, COCTOSIIECH U3 OOKOBOTO amMHOTpodudeckoro ckiepo3a (ALS), cnrHanbHON MBIIIETHON
atpoduu (SMA), 6011, JTM30COMHBIX O0se3Hel HakotuteHus (LSD), xopen I'eHTHHTTOHA, O0JIE3HU AJBIreliMe-
pa, 6one3nu Tes-Cakca, atakcnn @puapeiixa, aTakCUU TEJICaHTUIKTa3UU, CITHHOIIEPEOeIIIIpHON aTakcuu 1, 2 u
3 tunos, 6one3nn Humana-ITuka A, B u C, modpaMUH-1yBCTBUTEILHON JUCTOHUH, CHHIPOMA JIOMKOW XPOMOCO-
MBI X, 6one3nn Kpa6oe, rmukorenos3a tumna 2 (6one3ns [lomrie), mepBuaHOr0 GOKOBOTO CcKiIepo3a, 6one3nu Ile-
nreyca-Meprdaxepa, X-CICIUICHHON aJpeHONIeHKOoIUCTpodrr, HEHPOMAaTHH TUTAHCTKUX aKCOHOB, MHOXECT-
BEHHOM cucteMHOl arpodun (MSA), NpokCUMaIbHOW MHOTOHHYECKOW MHOIIATHH, HEHPOHAIEHOTO IIEPOHTHOTO
nunodyciuHo3a (bone3ns barrena) u pazauynbix popm paka [ITHC, Takux kak, HanpuMmep, nepBudHast TuMdoma
HHC, meTacTaTnveckue WM BTOPHYHBIC OITyXOJH TOJIOBHOTO MO3Ta, MIEPBUYHBIC OIMYXOJIH CITMHHOTO MO3Ta, Pak
HHC B ToM 4ucre, ans npuMepa, TIHodIacToMa, acCTPOIIMTOMA, OJTUTOICHIPOTITHOMA, SCHANMOMA, MCHHHTHO-
Ma, MEAYJIO0IacTOMA, TAHTIIMOTIIMOMA, IIBAHHOMA, KPAaHHO(papUHTHOMa, XOPIOMa, HEXODKKHHCKas JTuMpoMa
HC.

I'pynma metabonndecKkuX HapymIeHUH, N3BECTHBIX KaK JIM30COMHBIE Oomne3nn Hakoruienus (LSD), Bkio-
yaeT 0oJee coOpoKa TeHeTHIECKUX HAPYIICHUH, MHOTHE U3 KOTOPBIX MPUBOIAT K TEHETUIECKUM Je(eKTaM IeIo-
TO psifia JIN30COMANBHBIX THAPONa3. XapaKTepHbIE JTU30COMHBIC 0OJIe3HN HAKOIUICHUS M CBS3aHHBIC C HUMH Ha-
pyleHHbIe (hepMEHTHI TIEpEeINCIICHBI B Ta0I. 1.

-10 -



036394

Tabiumna 1

JIM30COMHEIE DOJI€3HU HAKOILJIEHUA

HapylmeHHEIT bepMeHT

ACHapTUITJIOKO3aMUHY DU S

ACNapTUIIDJIOKO 3aMMHMTa3a

dabpu

o-rajakrosunasa A

BosesHr BaTTeHa*, OBEeHUJIbHAS

bopma (CNL1)

NaeMUTOUII [IPOTEUH

THOBCTepasza

BoJsiesuns BaTTeHa*, kKJjlaccuuyeckasd

IO3IOHAA IOBeHMJIbHad dopMa (CNL2)

TounenTUIUIINENTHUIaZa

BoJslesHt BaTTeHa*, OBeHMJIbHaA

dopma (CNL3)

JI'30COMAaJIb HEI

TpaHcMeMOPaHHHT OeJIoK

BoJsiesHs BarrTeHa*, mOpyrve QOpME

[IpOOYKTEH MHOTMX I'€HOB

(CNL4-CNL8)

IucTrHO3 I[lepeHOCUMK LMUCTEMHA
dapbepa Knciiag nepammnasa
dYyKO3UIOS3 Kuciasa o-L-dykosmunaszsa

TajakTo3MOoCHaInnos

SalMTHE OeJIOK/KaTelCuu A

Tome 1, 2* m 3* TUIIOB

Knciasa B—PHDKOBMﬂasa WIm

TIoKOlLIepefpo3uIasa

Gy1 TAaHTJIMO3UOO3*

Kucnas B-ranakrosmuoasa

XaHTepa*

UnypoHaT-2-cyJlbdaTasa

T'ypJiep-lleie*

o-L-UnypoHunasa

Kpabbex*

T'anakTollepebpo3unasa

o-MaHHO3UIOO3*

Kncnasa o-MaHHO3MIABA

B-MaHHOBMOO3*

Knucnas B-manHHosmumasa

MapoTo-JlaMmmn

ApuncynsdaTasza B
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MeTaxpoMaTniecKas
Apwicynbdaraza A
JIENKOONCTPOGMI*

N-AleTHuiralakTo3aM/H— 6—
Mopkmo THUII A
cyJbdbaT cyabdaTaza

Mopxuo Tum B Kucnas B-rajakrosumasza

N-AueTHUITJIOKO3aMMuH—1 -
MykoJsmnmmoos II/III*

dbocdorpaHchepasa
HumaHHa-Iluka Tun A*, B Kucnas comHTOMMeIMHa3a
HumMmanHa-Ilnka THn C* NPC-1
Momrie* Kuciasd o-TJIOKO3UIAa3a
Caunaxobda* B-Tekcoammuumumaza B
CaHduamumnmo Tum A* T'ennapaH N-cyabdaTasa
CaHpmiaunmno Turn B* o—N-ALe TUJITJIDKO 3aM/HVIa3a

o . AlleTmJi-COA: O~ TJIOKO3aMUHUI
CaHdpmmmmnno tun C
N-auerunrpaHchepasa

N-ALe TMJITJIIOKO3aM/H- 6—-CyJIEhaT
CaHpuammnmo Tum D*

cynbdaTasza
BoJsiesHr lmHOepa* o-N-AueTuirajakTo3aM/HKTABa
Imunynepa-Kauzaku o-N- AlleTMirajakTo3aMMHMIAZRA
Cranmnmoos o-HelipoMMHMUIA3a
Criadga* B-Tuymokypouunasa
Toa-Caxca* B-Texcommumnasa A
BoJsimMaHa* Kucnas smunasa

* ¢ nopaxenmeMm LHC

B apyrom mpeamnouTHTEIPHOM BapHaHTE OCYIICCTBICHHUS M300pPETEHUs, MPOAYKT TeHa, IMPEICTABIIIONTHA
WHTEpeC A MPUMEHEHHS B JICUCHUH FIIN NMPO(QMIaKTUKE COCTOSHHS, CBI3aHHOTO C ABUTaTeIHHBIMHU HelipoHa-
MU, W/WIU HEHPOHAMHU B TaHTIUAX AOpcalbHBIX KopemkoB DRG. Otr 3a00neBaHUs BKIIIOYAIOT, HO, HE OTPAHHU-
YUBAIOTCS UMH, 00J1b, OOKOBOM aMHuOTpoduueckuii ckirepo3 (ALS), mepBuunblii 60okoBoM ckiepo3 (PLS), mpo-
rpeccupymonyio Mblmeunyto arpoduio (PMA), nporpeccupyrommid Oyns6apusiii napanuu (PBP) u ncesno-
OyJb0apHBIN Mapanud.

B nmeransx mpennovTHUTENEHOTO BapHaHTa BOILUIOIICHUS T€HOTEpaleBTHYECKU BeKTOp AAV B COOTBETCT-
BUH C HACTOSIIUM M300PETEHUEM COAEPKHUT MPOIYKT I'eHa, NPEICTaBIISIOMNI HHTEPEC, KOTOPHIH MOXKET MpH-
MEHSTBCS JUIsI JICUSHUS MM NPOQUIIAKTHKH COCTOSHHUS, BEIOPaHHOTO N3 TPYIIIBI, COCTOSIIEH 13 OOKOBOTO aMHO-
Tpodudeckoro ckieposa (ALS), cnunansHO# MbleuHol atpoduu (SMA), xopen [ eHTHHITOHA, MHOXECTBEH-
HOM crcTeMHO# aTpodun (MSA) u TM30COMHBIX O0JIe3HEH HAKOTUICHUS, BRBIOPAHHBIX M3 TPYIIIBI, COCTOSIICH U3
®abpwu, 6one3nn barrena roBernmbHOM GhopMmbl (CNL3), T'ome 1, 2 u 3 Tumos, Xanrepa, [Tomne, Candunummo
tina A u B.

Takum 00pa3om, B IPEANOYTUTEIFHOM BapHAHTE OCYIIECTBICHHS MPOIYKT Te€HA, IMPEACTABIIONIHNA HHTE-
pec, BBIOMPAIOT U3 TPYMIIBI, COCTOSAMIEH M3 aCHapTHIITIIIOKO3aMUHHIA3bI, O-TAlIaKTO3U a3kl A, MAJILMUTOWI MIPO-
TEUH THO3CTEePa3bl, TPUIICHTHIMINETTAAA3H, JIN30COMAIBHOTO TPAaHCMEMOPAHHOTO OeNKa, MPOAYKTOB MHOTHX
TCHOB, MEPEHOCYMKA MCTEHHA, KUCIION IiepaMuia3bl, Kucion o-L-dyko3naaspl, 3ammrHOTO Oeika/KaTerncuHa
A, KHCIOH B-TII0KO31Aa3bl, WM TIIOKOIIEpeOpO3HIa3hl, KUCIIOH 3-rajlakTo3ua3bl, HIypoHaT-2-cyibdaTassl, o-
L-nnyponunnassl, ranakronepeOpo3uaassl, KUCIOH o-MaHHO3UIa3bl, KHCIOH [3-MaHHO3WAA3bI, apuIICYIb(daTasbl
B, apuncynedarazel A, N-anerwiaranakro3amHuH-0-cyiab(ar cyinb(arasbl, KHCIOH [-ramakro3unpassl, N-
aleTHITIIIoOKo3aMuH- 1 -hochorpancdepaspl, kucnoit chunromuenunassl, NPC-1, kucnoit o-riroko3uaassl, -
rekco3amMuHuaa3sl B, remapan-N-cynbdarassl, o-N-aleTmirToKo3aMUHAA3b], aneTHiI-CoA:o-TIII0KO3aMUHH
N-anerunarpancdepasbl, N-aneTHINTIOK03aMUH-6-CyabdaT cynbdaTasbl, o-N-aleTUIranakTo3aMiHHNAa3bI, o-N-
aleTHITANIaKTO3aMHHU/IA3bl, O-HEHPaMUHUIA3b!, 3-TIIIOKYPOHUAA3bI, -TeéKCO3aMUHUAA3bl A, KUCIIOH JHIa3bl,
HelpoTpodrudeckux GaKkTOpoB, TaKUX Kak, HelpoTpodudeckuit poctoBoit dhakrop (NGF), netiporpodun-3 (NT-
3), metiporpodun-4/5 (NT-4/5), neiiporpodudeckuii pakrop romosHoro mosra (BDNF), nepebpanpubiii noda-
MUHOBBINA HelpoTpodudeckuii paxtop (CDNF), rimanpabiii HefipoTpodudeckuiit paxrop (GDNF), mummapHbIit
Hetipotpopudeckuit pakrop (CNTF) u urcymuaononoOHsIi Gaktop pocta 1 (IGF-1). Kpome Toro, MoryT Takxke
WCIIOJIb30BaThCs mocieaoBaTeibHocTh MUKpOPHK 11 mOHMKEHHOM peryisiiuyd 3KCIPECcCUU OTNpeeIeHHBIX
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TCHOB, TAKUX KaK, HATIPUMED, MPH JICUYCHUH XOpeHr | eHTUHTTOHA.

BonpimaCTBO M3 3200J€BaHMi, YKA3aHHBIX B JaHHOM OITMCAHHH, 32 MCKIIOYCHUEM Xopeu [ eHTHHITOHa,
MOJKHO JICYHTh, B TOM YHCJIE, ITyTeM 00ECIIeYCHNsI CKOPPEKTHPOBAHHOTO BapHaHTa MOBPEXXICHHOT0 reHa. OxHa-
Ko xopest ['eHTHHrTOHA TpeOyeT MOHIKEHHOH PEeryIsSIiuy ONPeIeIeHHOr0 TeHa, T.C. TeHa XaHTHHITHHA (TaKkKe
n3ectHoro kak HTT, HD u IT15), pacnonoxxeHHoro Ha 4 XpoMocoMe y denoBeka. IHANBUABI, CTPAIAIONINE OT
xopeu ['eHTuHrTOHA, sIBIsItoTCS HOocutensiMu TeHa HTT ¢ Gonee uwem 36 tpunykneotuaabiMu CAG moBTOpamMu
Ha 5'-xonre rena. [Toaxomsl k pa3paboTke Tepanuu xopeu [ eHTHHTTOHa, ocHOBaHHOW Ha PHK-nHTepdepeninu
(RNAI), Brimtouarot oomuit HokaayH reHa HTT (o6onx reHOB, MyTaHTHOTO M JUKOTO THIIOB), HAIIPUMED, ITyTEM
HanpaBJIeHHOTO JeWcTBHs Ha 1 5k30H. Jlpyrme mnoaxompl, Hampumep, NPEACTABISIIOT CoOOW  ayuresb-
cnenu(uvecKoe MoJaBICHUE dKCIpeccuu (caiieHCHHr) Toibko MyTaHTHOrO HTT myTem HampaBiIeHHOTO Jeii-
ctBust Ha CAG noBrops! B 1 ak30He TeHa HTT u annens-cnennduyeckoe HHrHOMpOBaHNE IKCIIPECCHN MYTaHT-
Horo rena HTT, Harmpumep, yTeM HamnpaBlICHHOTO NEHCTBHS HA OJHOHYKJICOTHAHBIN momuMopdusm SNP B 67
SK30HE.

B mpeanouruTensHOM BapHaHTE OCYLIECTBICHHS MPOIYKT T'eHa, NMPEICTaBISIOMINN HHTEpec, (yHKIHO-
HAJIBHO CBSI3aH C KOHTPOJIBHBIMH 3JIEMEHTaMH 3KCIIPECCHH, BKIIOYAIOIIIMHA IIPOMOTOP, KOTOPHIN o0ecTiednBaeT
aJIeKBATHYIO AKCIPECCHIO MPOAYKTa T€Ha, MPEICTABIAIOIIEr0 HHTEPEC IS TOCTHIKEHUS TePareBTHYECKOTO (-
(exTa. YpoBeHb 3KCIPECCHN TPAHCTEHA B dYKAPUOTHYECKHUX KJIETKAX OMpEAeIsIeTCS B 3HAUMTENBHOW CTETICHU
TPAHCKPHUIIIIMOHHBIM ITPOMOTOPOM B KacceTe, dKCIpeccupyromeii Tpancred. [IpoMoToOpEl, KOTOPHIE TTOKA3BIBAIOT
MPOIOJDKUTEIBHYIO aKTUBHOCTE M SIBIIAIOTCS CTICITUGHYHBIMA [T TKAaHEH M JaXke I KICTOK, IPUMEHSIOTCS B
HEKOTOPBIX BapHaHTax BOIUIOMICHU. HeorpannmumBaromue mpuMepsl MPOMOTOPOB BKITIOYAIOT, HO HE OTPAHUYH-
BalOTCs MMM, Tpomorop mmromeraioBupyca (CMV) (Kaplitt et al. (1994) Nat. Genet., 8:148-164),
CMV/npomotop reHa B3-rmobuna genoseka (Mandel et al. (1998) J. Neurosci., 18:4271-4284), nmpomotop ¢oc-
¢dormueparkunassl (PGK), npomorop CAG (koMOMHanusl paHHET0 SPHXaHCEPHOTO 3JIEMEHTa [IUTOMETaIOBHPY-
ca u mpomoTopa KypuHoro [-aktuHa) (Klein et al. (2008) Mol Ther 16 (1):89-96; Shevtsova et al. (2004) Exp
Physiol 90:53-59), nmpomotop GFAP (Xu et al. (2001) Gene Ther., 8:1323-1332; Lee et al. (2008) Glia 56:481-
493), mpomotop cunancuna-1 (Kuegler et al. (2001) Mol Cell Neurosci 17: 78-96; Drinkut et al. (2012) Molecu-
lar Therapy 20:534-543), npomoTtop umHoit 1,8-k0 rena nelipon-crerupuaeckoit eHonassl (NSE) (Klein et al.
(1998) Exp. Neurol., 150:183-194), npomoTop kypunoro B-axtuna (CBA) (Miyazaki (1989) Gene, 79: 269-277")
u mpomoTop P-rmokypornaassl (GUSB) (Shipley et al. (1991) Genetics, 10:1009-1018). s IpoOHTHPOBAHUS
9KCIPECCUH MOTYT JOTOJIHUTENEHO OBITh (PYHKIMOHAIBHO CBSI3aHHBIMH C TPAHCTEHOM APYIHE PEryJsTOpHBIC
JJIEMEHTHI, TaKWe KakK, HAIpUMep, TOCTTPAHCKPHUIIIIMOHHBIA PETYIATOPHBIN 3JEMEHT BHpPYyCa TelaTUTa JIPEBEC-
Horo cypka (WPRE) (Donello u mp. (1998) J. Virol., 72, 5085-5092) unu caliT monmuaaeHWIMPOBAHNS OBIIBETO
ropmoHa pocta (BGH). Drinkut u coaBTOpbI IPUMEHSIITH TIPOMOTOP TiHabHOTO Oenka (GFAP) 4To06s! skcmpec-
cupoBate GDNF u moka3zanm, uto 310 6oiee 3¢pGEeKTHBHO, YeM IKCIPECCHS ¢ HEHPOH-CHEIMPUIHOTO TTPOMOTO-
pa (Drinkut et al., 2012, panee). B npyroMm BapuaHTe WIH B TOTIOJHEHHUE K UCTIOIB30BAHHUIO CIICITU(UIHOTO MPO-
MOTOpa PETYIHPYEeMOH SKCIPECCHH MOXHO JOCTHTHYTH C ITOMOIIBIO PETYIHPYIONINX KCIPECCHIO IEMEHTOB,
TaKMX Kak, HalpuMep, cucreMa nepekmtoueHus reHoB Gene Switch system (Maddalena et al. (2013) Molecular
Therapy - Nucleic Acids 2:¢106) nnm nponsBoHble TeTpanukinHoBoro ornepona (Gossen and Bujard (1992)
PNAS 89:5547-5551).

B mpeanoyrnTensHOM BapHaHTE OCYIIECTBICHUS HACTOSIIETO H300pETEHUS TEHOTEPANICBTHYECKUI BEKTOD
AAV copepxur xarncuansie 6enxku AAVS, ITR AAV2 u npoaykT rena, npeAcTaBIsSIONMA HHTEPEC, pacIoo-
xeHHblilt Mexnay ITR. IIpenmodururesnsHO, 9TO I'€HOTEpANeBTHYECKUH BEKTOP BBOAWTCS ITyTEM JIIOMOAILHOM
WHBEKIINH, 110 BO3MOKHOCTH, B COYETAaHNH C BBEJICHHEM B cisterna magna. [IpeamouTurensHble MPOAyKTHl TeHa
1 3200JIeBaHMS, KOTOPBIE MOJISKAT JICUCHHUIO (MUIH B Ka4ECTBE JICUCHHUS, MU IPODUIAKTHKH) C TIOMOIIIBIO JaH-
HOTO TeHOTepaneBTHIecKoTo BekTopa AAYV, BeiOpansl u3 rpynimbl, coctosmei w3 GDNF wmu IGF-1 mist nede-
aust ALS, GDNF wm IGF-1 qst newernnss SMA, MukpoPHK 111 moHMKEHHOH perymsiiuy OBPEXISHHOTO TeHa
(SMN), komupytromero 0eJIoK, CIOCOOCTBYIOMINN BBIKHBAHUIO CITUHAIBHBIX JBUTATELHBIX HEUPOHOB LIS Jie-
genuss SMA, mukpoPHK 1151 mocTrkeHus amienb-criennruaeckoi MOHWKEHHON PETYISIIAKA WIH TTOHMKESHHON
perymsmun oboux anmneneid HTT ans nedenust xopeu ['entunrrona, GDNF mns neuenus xopew ['eHTHHrTOHA,
GDNF nmns nedenus MSA, o-ramakto3umaza A s igedenus 6osesan @adpu, JIM30COMaTBHBIN TpaHCMEMOpaH-
HBIH O€JIOK [T JIeueHHs FOBeHUIbHOM Gopmbl 6ome3nn battena (CNL3), kucnas B-Taroxo3muna3a Wid TIHOKOIIe-
pebpo3uaasza st jgedenus 6osne3nu [ome 1, 2 u 3 TUIOB, HAypoHAT-2-Ccynb(daTaza 1 JiedeHus 0one3Hn XaH-
Tepa, KHUcias O-TJIFOKO3WAa3a sl JedeHust Oonesnm [lomme, remapan-N-cymbdartaza Uit JiedeHUs OOJe3HH
Candumumnmo tina A u o-N-aleTHATIIOKO3aMUHI a3 T Jedenus 0one3nn Candumummo tuna B.

TepaneBruueckn 3G (HEKTUBHOE KOJIMYECTBO T'€HOTEPANEBTHYECKOTO BekTopa AAV wim (dapmareBTrue-
CKasi KOMITO3HIUSI [0 HACTOSILIEMY H300PETEHUIO MOTYT OBITH IPEIUIOKEHBI MTAMEHTY B CIy4ae MX HeoOXo/au-
MOCTH.

I'eHoTepaneBTHUeckuil BekTop AAV 10 HacTosmeMy W300pETeHHIO, KaK MPaBmUiIo, OyleT BKIIOYCH B CO-
cTaB (papMarieBTHUECKON KOMIIO3MIMH, PU HEOOXOANMOCTH B COYETAHHM C (PapMalleBTUUECKH IPHEMIIEMBIM
HOCHTEJIeM, pa30aBHTeNIeM W/WIM aabloBaHTOM. 110700HBIC KOMIIO3UIMK BKIIOYAIOT HYKJICHHOBYIO KHCIIOTY,
KOHCTPYKIMIO HYKJIIEMHOBOM KHCIIOTBI, TIAPBOBUPYCHBIN BUPHOH HIIH (apMaIleBTHICCKYI0 KOMIO3HUIHUIO B (-
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(heKTUBHOM KOJHMYECTBE, TOCTATOYHOM JUI OOCCIICYCHUS SKEIACMOT0 TEPAIeBTUUCCKOTO WIN MPO(UIaKTHIC-
ckoro 3¢ dekra, 1 hapMareBTHYSCKU MPHUEMIICMBIl HOCUTEIb WM KCIUIMUEHT. TepMuH "3 PeKTHBHOE KOTHIEC-
CTBO" BKITIOUAET TepaneBTHICCKH d(H(PEKTHBHOE KOTMUECTBO WM MPOoPHIakTHIeCKH 3 (HEKTHBHOE KOJTHIECTRO.

TepmuH "TepaneBTHdecKku 3G (HEKTHBHOE KOJTMIECTBO" OTHOCUTCS K 9()PEKTUBHOMY KOJIMYECTBY B J03aX U
K IeproaM HeoOXOAMMOTO BPEMEHH, YTOOB! JOCTHYH JKEIaeMOTO TePaleBTHICCKOTO Pe3ylbTaTa, TaKoro Kak,
OIIeHKa MPU3HAKOB HapymieHus. TepaneBTndaecku 3 (HeKTHBHOE KOTUIESCTBO HYKIEHHOBOM KHCIOTHI, KOHCTPYK-
IIUM HYKJICWHOBOW KHCIIOTHI, ITAPBOBHPYCHOTO BHPHOHA WM (PapMaleBTUIECKON KOMITO3UIIMA MOXKET H3Me-
HATHCS B 3aBUCHMOCTH OT TaKuX (paKTOPOB, KaK CTaTyC 3a00JI€BaHMS, BO3PACT, ITOJI M BEC 0OBEKTA, a TAaKXKe OT
CHOCOOHOCTH HYKJICHHOBOW KHCJIOTHI, KOHCTPYKIUH HYKJICHHOBOW KHCJIOTHI, TAPBOBHPYCHOTO BHPHOHA WU
(hapMareBTHYCCKON KOMITIO3HUIIUH BBI3BATH KEIACMBIH OTBET y HCCIIEyeMoro o0bekTa. [yt obecnieueHus OnTH-
MaJIbHOTO TEPaNeBTHYCCKOTO OTBETA PEKHUMBI OSHPOBAHUS MOXHO pErynupoBaTh. TepameBTudecku 3ddek-
TUBHOE KOJHYECTBO, KaK MPABUIIO, COOTBETCTBYET TAKIKE TOMY, IIPU KOTOPOM JIFOOBIC TOKCUYCCKUC WIIH MPUYIU-
HSIOIKE Bpea dPPEKTHl HYKICHHOBON KHCIOTHI, KOHCTPYKIIMMA HYKJICHHOBON KHCJIOTHI, ITAPBOBUPYCHOTO BH-
pyoHa WM (PapMaleBTHUCCKON KOMIIO3UIIUH 3HAYMTEIBEHO MPEBBIMIAIOTCS TEPANEBTHUCCKU OarompHUATHBIMU
s dexTamu.

"TIpodunakrrdecku 3¢ (HEKTHBHOE KOTUIECTBO" OTHOCUTCS K 3P (EKTHBHOMY KOJMYECTBY B J103aX U K TIe-
progaM HEO0OXOAWMOTO BPEMEHH, YTOOBI AOCTHYH KEIaeMOTO MPO(HIaKTHIECKOTO pPe3ysibTaTa, TaKOro Kak,
MIpenynpexAeHHe WM WHTHOMpPOBaHWE pPa3zHOOOpa3HBIX cocTossHWA. [IpodrmakThdeckas 703a MOXKET OBITh
MIPUMEHEHAa Y CyOBEKTOB JIO WIIM Ha paHHEH cTaguu 3a0o0ieBaHus, a MPOQUIaKTHICCKH 3P PEKTHBHOE KOJINIECT-
BO MOJKET OBITH OOJIBITIC MITH MEHBIIIE, €M TEPANEBTUICCKH dPPEKTHBHOE KOJUIECTBO B HEKOTOPHIX CITydasX.

B KOHKpETHBIX BapHaHTaX OCYIIECTBICHUS JUATIA30H I TCPANICBTHYCCKH WIH MPOGUIAKTHICCKA dPPeK-
TUBHOTO KOJHYECTBAa T€HOTEPANICBTHYCCKOTO BeKTopa AAV min (papManeBTHYECKON KOMITO3UIIMH MOXET CO-
craBmsth ot 1x10" 1 1x10'® renomubix xommii (rk)/kr, mpeamoururensHo 2x10°2x10", Gomxee mpemmours-
tenbaee 8x10'7°6x10', eme Gonee npeamournTenpree okomo 2x10' r/kr Maccs Tena cyobexta. Clieayer oT-
METHTB, YTO BEIMYUHBI JJO3BI MOTYT H3MCHATHCS B 3aBUCHMOCTH OT TSDKCCTH COCTOSHUS, KOTOPOE MOJUICKHUT
YMEHBIICHUIO. J1J11 TF000TO KOHKPETHOTO CyOBEKTa, OMPEACICHHBIC PEKUMBI IO3UPOBAHUSI MOTYT KOPPEKTUPO-
BaThCsI C TCUCHHEM BPEMEHH B COOTBETCTBUU C MHAMBHIYAIBHOW MOTPEOHOCTHIO M MPOGECCHOHATBHOMN OICHKOMN
CHCIHANTKCTA, HA3HAYAIONICTO WIA HAOIIOMAIONICTO 32 BBEJCHUEM KOMITO3UIMK. J[Mama30HbI 7103, yCTAaHOBJICH-
HBIE B HACTOSAIIEM OITMCAHWH, SIBISIOTCS TOJBKO WIUTIOCTPATHBHBIMH M HE OTPAaHHYMBAIOT IHAITa30HOB 03, KO-
TOpBIC MOT'YT OBITH BEIOpAHBI PAKTUKYIOITUMH BpadaMH.

[IpenmoururenpHo, uTo 00beM it nHy3un B LICK B oprannsm pedeHka cocTaBiseT MeHee nmpumepHo 20
CC, @ B OpraHu3M B3pOCJIOro yenoBeka Meree npumepHo 30 cc. st mpuMaToB 6 ¢C MOTYT OBITh O€301TacHO J0C-
taBneHsl B LICXK o6muMm oopemoMm 20-25 cc. B apyrom Bapuanre, 1o MEHBIIIEH Mepe, MOJIOBUHY 00beMa, pe/-
Ha3HAYEHHOTO [UII MHPY3HUH, YAAISIIOT U 3aMEHIIOT TEeHOTEPAIEBTUIECKAM BEKTOPOM II0 HACTOSIIEMy HM300pe-
TEHUIO, YTOOBI TOCTUTHYTH MaKCHMyMa mpuMepHO 50% 0T 3aMeleHHOro oobema.

B nomnonHeHUE K 3TOMY, TeHOTEPANCBTHICCKI BEKTOp AAV M0 HACTOSIIEMY H300PETCHHUIO MOKHO OBITH
BBCJICH B KOHIICHTPUPOBAHHOM (hopMe NpH MOMOIIM CTaHAAPTHBIX CIIOCOOOB, M3BECTHHIX B JAHHOHM 00JacTh
TEXHUKH, B TOM YHUCIIC, HO HE OTPaHUYHBAsCh, IICHTPU(YTUPOBAHUEM B TpagucHTe IIoTHOCTH (Hampumep, CsCl,
MOJMKCAHOII), TUaJIN30M, yibTpauneHTpudyruposanuem, nonoooMmennoi (IEX) xpomarorpadueit (Hampumep,
AQHMOHBI, KATHOHBI), TeNb-(QuIbTpanueii, ahppuHHON XpoMaTorpaduei, TaHreHINAIBHONW TOTOYHOH (QUIbTpanu-
eit (TFF), xomonouynoii punmbtpanueii (Hanpumep, Centricon). Kpome Toro, 3aHeCEHHBI BUPYC WIH YAaJICHUE
XeJMEepHOr0 BHPYCa MOXKHO MPHUMEHHUTH IS YIYUIICHHS KadecTBa FeHOTEpaIleBTHYeCKOro Bekrtopa AAV, uc-
MOJIL3YEMOTO B HACTOSIIIEM N300peTeHNH, KaK, Hanpumep, onucano B marente WO 2013/036118.

Hcrmonb3yeMblii B HACTOSIIIEM ONMMCAaHUM TEPMUH "(QapMaleBTHIECKH MPUEMIIEMBIH HOCHUTENb" WM "dKC-
IIUTTHEHT" BKJIIOYAET JIIOObIE W BCE PACTBOPHUTENH, AUCIIEPCUOHHBIC CPElbl, 000JIIOUKH, aHTHOAKTePHUAIBLHBIE U
MPOTHBOTPHOKOBBIC areHTHI, N30TOHMYCCKIE W arcHTHI, 3aMEIJISIONINE a0COPOIMIO W T.I., KOTOPBIC SBJISIOTCS
(hU3HOTOTHYECKU COBMECTUMBIMU. DapMalieBTHICCKH MPUEMIIEMbIe HOCUTEIH BKITFOYAIOT CTCPUIILHBIC BOHBIC
PACTBOPBI HJIM TUCIIEPCHU U CTEPIJIBHBIC MOPOIIKHU JIJIs SKCTEMIIOPAIBHOTO MPUTOTOBJICHUS CTEPUIBHBIX UHB-
CKIMOHHBIX PACTBOPOB HIIM TUCHepcuid. Mcrmonp30BaHWe TAKMX CPEI U arcHTOB IS (DApMAaleBTUUCCKU aKTHB-
HBIX CYOCTaHIIMK XOPOIIO M3BECTHO B TJAHHOHN OOJIACTH TEXHUKH. 33 UCKITFOUCHUEM CITyJacB, KOTAa JT00ast CTaH-
JApTHAasI Cpelia WM arcHT SABJISFOTCS HECOBMECTHMBIMH C aKTUBHBIM COCTUHEHUEM H/VITH MECTOM HHBCKIIMH, UX
MpUMEHEHHE B (papManeBTHIECKUX KOMIIO3UIUAX M0 HACTOSIIEMY H300pETEHHIO pacCMaTPUBACTCS.

JlomomHUTEIbHBIE AKTUBHBIE COSAWHEHHS TaKKe MOTYT OBITH BKIIIOYEHHI B (hapMaIleBTHUECKIE KOMIIO3H-
IIUH TI0 HACTOSAIIEMY M300peTeHnI0. PyKOBOICTBO 10 COBMECTHOMY BBEICHHUIO JTOTIOJHUTEIHHBIX TeparleBTHIC-
CKHX CpEJICTB MOKHO HalTH, HampuMmep, B Compendium of Pharmaceutical and Specialties (CPS) Acconunaruun
KaHaJCKUX (apMaIeBTOB.

B xauectBe mpumMepa, ykazanHoro Vulchanova (2010 Molecular Pain 6:31), BBeieHHe BUPYCHOT'O BEKTOpa
MyTeM TPSMOH JIFOMOATFHON MyHKIIMK HE MIPUBOJUT, KaK COOOMIAETCs, K CYIICCTBEHHON TPAHCAYKIIUU CIIHHHO-
ro Mosra u HeliponoB DRG. B cBsizu ¢ yem, Vulchanova u ap. nmpeanararor npoBecTH NpeMeJUKALUI0 MaHHUTO-
JIOM JUIsl YAYYIIeHHUs] POHUKHOBEHUS BEKTOpOB AAVS u AAVSE B mapeHXUMy CIIMHHOTO MO3Ta M KJIETOYHBIX
Ten HeiiporoB DRG. Tak, B 4acTHOCTH, MoMOanbHas HHbEKIMs AAV BeKTOpa MbIMaM Tpu 103¢ okomo 4x10'
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BEKTOPHBIX T'¢HOMOB Ha | Kr TpeOyeT BHYTPHBEHHOW MPEMEIUKAIIMA MaHHHTOJIOM IEpell WHTPATCKaIbHBIM
JTFOMOabHBIM BBEICHHEM BEKTOpA JUISl TOTO, YTOOBI ITOJIYYHUTh SKCIPECCHIO PEIIOPTEPHOTO I'eHa 3eJIeHOro (iryo-
pecnieraTHoro 6enka (GFP) B ciiHHOM MO3Te 1 OTJENbHBIX Pa3HOBUIHOCTIX HelipoHoB DRG.

[Ipemenukanys MaHHUTOJIOM MMEET HEJNOCTATOK, MOCKOJIBKY MAHHUTOJN M3BECTEH KaK BBI3BIBAIOIINI IO-
6ounbie 3 dexTrl. B yacTHOCTH, MOOOYHBIE PEAKIIMN B 3HAUYNUTEIHPHOM OOJBITMHCTBE CITydaeB, ONMUCAHHBIE BO
BpeMs WIM Tocie MH(Y3UH MAaHHUTONA, BKIIOYAIOT 3aCTOM B JIETKHX, HApYIICHHE BOIHO-COJIEBOTO OanaHca,
aIuI03, MOTEPS AIIEKTPOIUTOB, CYXOCTh BO PTY, Ka)KAa, BRIPAKCHHBIH AMype3, 3aJAep:KKa MOYH, OTEKH, TOJOB-
Hast 00JIb, HApYIIEHNE 3PEHHUs, CYJOPOTH, TOIIHOTA, PBOTA, PUHHUT, OOJIb B PyKe, HEKPO3 KOXH, TpoMOohIeonT,
03HOO, TOJIOBOKPY)KCHHE, KPAITMBHHIA, 00C3BOKMBAHUE, THIIOTOHHS, TaXUKAPIWS, JTUXOpPaIKa U CTCHOKAPAUS
(Mannitol IV FDA Prescribing Information).

B mpenmouTtuTeNsHOM BapHaHTE OCYIIECTBIICHUS HACTOSIIEr0 M300peTeHHs CyOBEKT He IIOoJABepraercs
NpeMeUKalK 10 BBEICHHS TeHOTepaneBTHIeckoro Bektopa AAV. Tak, B 4aCTHOCTH, CyOBEKT HE TO/ABEpraeT-
Csl IPEME/INKAIMN BELIECTBOM, KOTOPOE KOHTPOJIMPYET BHYTPHUEPEITHOE JABJICHHUE, W/WIIN MOXKET NPHUBECTH K
HAPYIICHUIO MEXKKJICTOYHBIX TUIOTHBIX KOHTAKTOB MEXKIY SHIOTCIHATHHBIMU KICTKAMH MUKPOIUPKYIATOPHON
gactu cocyaucroro pycia [IHC w/mmm criocobcTByeT HOCTaBKE JEKApCTBEHHBIX CPEACTB, TAKHX KaK XUMHOTE-
paneBtrnueckue mpemnapatsl, B [IHC. bonee nmpeamouTuTensHo, 9TO CyOBEKT HE IOABEPTaeTCs MpeMeIuKaIlii
OCMOTHYECKHM BEIIECTBOM [0 BBEICHHUS T€HOTEPAaNeBTHUYECKHX BEKTOpoB AAV. OcMoOTHYECKHE BeIIecTBa
BKITIIOYAIOT, HO HE OTPAaHMYMBAIOTCS UMH, MOUYCBHHY, TNIUIIEPUH, caxapa WIN caxapHBIC CIUPTHI, TAKHE KaK IO-
JIUOJIBI, HAMOA00Me MaHHUTOJA, W TuneproHndeckuii pactBop NaCl. B wacTHOCTH, CyOBEKT He MmoaBepraercs
peMeANKallii MaHHUTOJIOM, TaKOW KaK BHYTPHUBEHHAs IpEMEIUKAIis MaHHHUTOJIOM Iepel WHTpaTeKaJIbHBIM
JTIOMOabHBIM BBEJICHHEM I'€HOTEPAIIeBTHYECKOTO BeKTOpa AAV.

B mpennouturensHOM BapHaHTE OCYIIECTBICHHUSI HACTOSIIEr0 H300pETeHUS! CYOBEKT, OTHOCSIIMHCS K
MJICKOITUTAIONINM, BKJIFOYACT, HO HE OTPAHUYHMBACTCS MMH, MBIIICH, KPBIC, 00€3bsH, CEIbCKOXO3IHCTBCHHBIX
JKUBOTHBIX, dKHBOTHBIX JUIS CITOPTA, JOMAIIHUX XHUBOTHBIX M YelloBeka. Hanbonee mpeArouTHTEIBHO, YTO CyOh-
€KTOM, OTHOCSIIITUMCS K MIIEKOTIUTAIOIINM, SIBIISIETCS YEIIOBEK.

B nmomosHUTETRHOM acmekTe CYIIHOCTh N300pPETEHUsI OTHOCUTCA K CIIOCO0Y MOITYYeHUS PEKOMOWHAHTHOTO
apBOBHPYCHOTO (HampuMmep, rAAV) BuUpHoOHa (CoaeprKaIiii peKOMOMHAHTHBIN MapBOBUPYCHBIA (TAAV) Bek-
TOp, KaK MPHUBEICHO BHIIIE) B KJIIETKE HACEKOMOTO.

[IpennovTuTensHO, YTO CIIOCO0 BKIFOYACT ATAITBI, OCYIIECTBISIONNE: (a) KyIbTHBHPOBAHNE KIETKH Hace-
KOMOT'0, KaK IIPUBEJICHO B HACTOSIIEM OMHCAHWU B TAKUX YCIOBHSAX, MMPH KOTOPBIX MPOIYLHUPYETCS PEKOMOH-
HAHTHBIA MMapBOBUPYCHBINA (Hampumep, rAAV) Bektop; u (b) u3BIcUeHHE PEKOMOMHAHTHOTO MAPBOBHPYCHOTO
(manpumep, TAAV) Bekropa. [lox HacToAmMM ITOHMMAETCs, YTO PEKOMOMHAHTHBIN NMapBOBHPYCHBIH (TAAV)
BEKTOD, TOJIyYCHHBIH MPEANOYTHTENHHO JaHHBIM CIIOCOOOM, MpecTaBisieT co00i MH(EKINOHHBIH MapBOBHU-
pycHbIit mim AAV BUPHOH, KOTOPBI COAEPKHUT PEKOMOMHAHTHBIN MapBOBUPYCHBIN (TAAV) BEKTOp HYKIJICHHO-
BBIX KHCJIOT. Y CIIOBHS BBIPALIMBAHUSA KIIETOK HACEKOMBIX B KYJIBTYpE, a TAKXKE MPOU3BOACTBO T'€TEPOJOTUIHBIX
MPOAYKTOB B KJIETKaX HACCKOMBIX B KYJbTYPE XOPOIIO M3BECTHBI B JaHHOW OOJIACTH TCXHUKU M OIHCAHBI, Ha-
IpUMeEp, B YKa3aHHOW BEINIE CCHUIKE HA MOJICKYJISIPHYIO WH)KCHEPUIO KICTOK HaceKoMBbIX. [IpenmouruTensHbie
CIOCOOBI ¥ KOHCTPYKITUH TSI TPOU3BOJACTBA TAAV BHPHOHOB IO HACTOSIIEMY H300PETEHUIO OIMCAHBI, HATPH-
Mep, B mateHTax W02007/046703 u W0O2007/148971.

[IpennovTuTensHO, YTO CHOCOO CO3MaHMSI PEKOMOMHAHTHBIX MAPBOBHPYCHBIX BUPHOHOB JOMOIHHUTEIHEHO
BKITIOUaeT cTannto ahGUHHON OYNUCTKH PEKOMOWHAHTHOTO (COMEpIKaIlero BUPUOHBI) MapBOBUPYCHOTO (TAAV)
BEKTOpa C MCIIOJIB30BAHUEM aHTHUTENA TPOTHB AAV, IPEUMYIIECTBCHHO IMMOOMIM30BaHHOTO aHTHTENA. AHTH-
Teno NpotuB AAV SBISCTCSA MPEAIOYTUTEIFHO MOHOKJIOHANBHBIM aHTHTEIOM. BechbMa MOAXOJSIINM aHTHTE-
JIOM SIBJISETCS OJHOLCIIOYEYHOE aHTHTEJIO BEPOJIIOKBUX MM €ro (parMeHT, Kak, HalpuMep, MOJIy4YEeHHOE OT
BepOIrOIOB WK JaM (cMOTpH, Uit mpuMmepa, Muyldermans, 2001, 74: Biotechnol. 277-3 02). AuTHTeNno s
ad¢uHHON 0unCTKU rAAV SBISETCS MPEANOYTUTECIBHEIM aHTUTEIIOM, KOTOPOE CHENU(UICCKHA CBS3BIBACTCS C
SMHTOIIOM KarcuIHoro O0enka AAV, B COOTBETCTBHM C YEM SIHTOI NPEAIOYTHTENBHBIM SIBISETCS 3MUTOIL, KO-
TOPBII IPUCYTCTBYET HA KAallCHUAHBIX Oenkax Ooyiee ogHoro ceporuna AAV. Hanpumep, aHTHTENO MOXKET OBITH
WHIYIMPOBAHO WM OTOOPAHO Ha OCHOBaHHMH CHEIU()UIHOTO CBI3BIBAHUSA C KarcuaoM AAV2, HO B TO ke BpeMs
OHO TaKXe MOXET CITelTn(UIECKU CBA3BIBATHCS ¢ Kancupamu AAV1, AAV3 u AAVS.

B nacrosimem onmcanny u B Gopmyiie u300peTeHus Taaroi "coaepkarh” U ero CHpsHKEHUS UCIONB3YeTCs
0e3 orpaHWYeHUsI CMbICTIa, KOTOPBII 03HAYAeT, YTO MYHKTHI, CIEAYIOIINE 3a CIIOBOM, BKIIOUEHBI, a ITyHKTHI, HE
MIepEYHCIICHHBIE KOHKPETHO, HE MCKIIOYCHBL.

Bce maTeHTH! ¥ CCBUIKH Ha JUTEPATypy, MPHUBEICHHBIC B HACTOSAIIEM ONHMCAaHUH, BKIIOUYEHHI B TJAHHOE OITH-
CaHue IMOJIHOCTHIO MMOCPEJCTBOM CCBUIKH.

Crnenyromue TpUMepsl MPEIIOKEHB UCKITFOUYUTEIBHO B MIDTFOCTPATUBHBIX IEJSIX U HE MpEIHA3HAYCHEI C
LETIbI0 OTPaHUYMBATH 00HEM HACTOSIIETO H300peTEHHsI KaKUM-IN00 00pa3oM.

Onucanne 4eprexei

@ur. 1 - cxemaTndyeckoe n3odpaxenue redoma AAV BekTopa. DKCIIpeccupylolas KacceTa, Koaupyomas
GOl (ren wu NpoAyKT reHa, NPeACTaBIAIONINN HHTEpEC), HaX0AuTCs Hoj kKoHTpoaeM npomotopa CAG, npen-
nIecTByOUM mocnexoBarenbHocTH Kozak (gecaccatg ...) ¥ mMomaAeHIINPOBAHHBI CHTHAJIOM TOJIHAJCHUIH-
poBanust BGH. ITo nactosmum npumepam GOI npepcraBiseT coboit 3enensiii hiayopecuentHsiin 6emok (GFP).
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Jannas kaccera (hraHKMpoBaHa JABYMs HEKOJMpYIOIMMH rocienoBatenbHocTsiMA [TR. Mcnones3ys pexomOu-
HaHTHbIE 0AaKyJIOBUPYCHI JJISl TPOM3BOACTBA, IKCIIPECCHPYIOIIYIO KacCETy YIIAaKOBBIBAIOT B Karcux AAV-5.

@wr. 2 - obmiee npeAcTaBICHNE TPAHCIYKIMHA TOJIOBHOTO Mo3ra. PenpesenTatuBHble cpe3sl A-E B3sATH U3
rosioBHOTO Mo3ra u okpamenbl GFP. Dkcnipeccus Habm01aeTcs 10 BCEMY MO3TY.

®ur. 3 - Ooyee BBICOKOE YBEIMUYEHHE TEMEHHOW 30HBI KOPBI TOJIOBHOTO Mosra. HaGmomaeTcst U Helpo-
HaJIbHAs U TIIHaIbHAsE TPAHCAYKIINH HECKOJIBKUX CIIOEB B TIIyOHHY.

®ur. 4 - GoJiee BRICOKOE YBEIIMUEHUE 3aTHUIOYHON 30HBI KOPBI TOJIOBHOTO Mo3ra. Habmromaercs u Helpo-
HaJIbHAs U TIIUaTIbHAs TPAHCAYKIINH HECKOJIBKUX CIIOEB B TIIyOHHY.

®ur. 5 - 6osiee BEICOKOE yBeIMUYCHUE MO3Keuka. MHorue kietku GFP-1onoxnTenbHsl.

®dur. 6 - TpaHCAYKIMS HIEHHOTO OT/ea CIIMHHOTO Mo3ra. B Buje Touek HabIr0ar0TCsl CEHCOPHBIE BOJIOK-
Ha, OKaHYMBAIOIINECS B CEPOM BEIECTBE, HAPSLy C BOCXOIIIIMMH BoJIOKHamH (a). Kpome Toro, HaGmomatoTes
GFP-nonoxxutenbHbIe BOJIOKHA JBUTaTeNIbHBIX HelipoHoB (b), nayIye U3 IyJsia JBUraTeIbHBIX HEHpoHOB (c). B
(d) HEKOTOPBIX MIHATBHBIX KJIETKAX TaKke Hadmronaercsi GFP-monoxuTensHOE OKpamBaHue.

@ur. 7 - TpaHCAYKIMSA TPYAHOTO OTJETa CHMHHOTO Mo3ra. Bocxosiue ceHcopHbIe BOJIOKHA HAOJIIOAAI0T-
cs B 3aIHUX CTON0Oax cmuHHOTO Mo3ra (a). Kpome toro, HabmomaroTcss GFP-monoxuTenbHbIE BOJIOKHA JBUTA-
TeIbHBIX HelpoHOB (b), uaynue U3 myja JBUTaTeIbHBIX HeHpOoHOB (¢). Cpenn (d) HEKOTOPBIX BOJOKOH HAOIIIO-
JAIOTCA T€, KOTOPHIE MOTYT SIBIATHCS M HUCXOIAIIMMH, H BOCXOSIITAMI.

@ur. 8 - TpaHCIYKIHA MOSICHUYHOTO OTAETa CIUHHOTO Mo3ra. OYeBHIHBI CEHCOPHBIC BOJIOKHA, OKAaHYHU-
BaloIMecs: B cepoM BemiecTBe Mo3ra (a). Kpome toro, GFP-nonoxuTenbHbIe TBUTaTeIbHBIE HEUPOHBI MPUCYT-
CTBYIOT B JJOPCOJIATEPAIbHON YacTH CIMHHOTO MO3Ta. DTH JIBUTATEIbHBIC HEHPOHBI BRIITYCKAIOT CBOYM BOJIOKHA B
HepeHui KOPENIoK, MPOXOSINN Yepe3 BEHTPAIbHYIO YacTh CIIMHHOTO Mo3ra (d).

@ur. 9 - oxpamennsie GFP dparmentst DRG, nokpariennsie rematokcuiimHoM. Haboromaercst TpaHcayk-
IIUSI TAHTJIMEB TOPCATBHBIX KOPEIIKOB BIOJL CIUHHOTO Mo3ra. DRG u3 meiinoro (A, B), rpynuoro (C, D) u mo-
scanysoro (E, F) oTnenoB taxxke TpaHcaynupoaHsl. [Ipu Gonbinem yBennuenun (M3o0pakenue crpasa, B, D,
F) mpocMaTpuBatoTcst BojloKHa B Kopeuike mnocpeacTtBoM skcnpeccun umu GFP. IIpaxtuuecku Bce HEMpOHBI
DRG TtpaHCayIIupOBaHBI.

@wur. 10 - gBoitHOe okpammBanue Mo3xedka GFP u neiiponamsabiM MapkepoM NeuN. KieTku BOJIOKOH
beprmana (Bc) mokaseiBator 3kcnpeccuto GFP, a Ha ocHOBaHMM €ro MOPQOJIOTHH MOXHO HAaOIIOAATh TaKKe
knetku [Typkunbe (Pc).

@wur. 11 - aBoiiHOE okpamuBaHue Kopsl rosoBHoro mo3ra GFP u NeuN. Koner ctpenku ykassiBaeT Ha
HEeHpoH, KoTopbIit skcipeccupyeT GFP B kope To10BHOTO MO3Ta.

@ur. 12 - aBoItHOE OKpamuBaHue Kopsl TosoBHOro Mo3ra GFP u mapkepom actporuros GFAP. Crpenkoit
yKa3aH acTpouuT, skcrpeccupytomuiit GFP. Konen crpenku ykaspIBaeT Ha KIETKY, KOTOpasi IMEET XapaKTepHbIC
NPU3HAKKA HEHpOHa.

@ur. 13 - reMaTOKCUJIMHOM 303MHOM OKpAlIeHbl Cpe3bl TOJOBHOTO MO3ra U Mo3:keuka. BBepxy ciesa -
ofIee mpeAcTaBIeHNE MO3Keuka. BBepxy crpaBa mpezcraBieHoO 0ojiee BHICOKOE YBEIWYEHHE MOJICKYIISIPHOTO
citos Mo3kedka. YeTko pacronoKeHHbIe, NPEICTABISIIONINE cOO0H KPYNHBIE OKpPYTJIbIe HEHPOHBI (CM. TaKkKe
BCTaBKa), KneTku [lypkunpe. Kak mpaBmino, oueBUAHBIX HHOWIBTPATOB WIIM OTKIOHEHHH OT HOPMBI HE HaOIIO-
JAIOTCA, YTO YKA3bIBAET Ha XOPOIIYIO IEPEHOCUMOCTH JICUCHHSI.

®ur. 14 - cpe3sl MOSACHUYHOTO OTAENa CIMHHOTO Mo3ra, okpameHnble GFP, mokassBaromme m030-
3aBHCHUMYIO TPAHCAYKLHUIO IBUTATEIHHBIX HEHPOHOB B MOSCHUYHOM OT/ENIE CIIMHHOTO MO3Ta 3a CYET HAIWJHA
TpaHCTeHa KPYIHBIX HEHPOHOB B BEHTPAILHOM pore. JKXuBOTHBIM ObLH BBeneHBI 1100 SE13 (A), SE14 (C), mu-
60 8E14 (E) renomusix xomuit (I'K) B IICXK. Ha Goxpluem yBeandeHHH MOKa3aH BEHTPAIBHBIH poT, I'/Ie pacmo-
JIOXKCHBI IBUTATENILHBIC HEUPOHBI, m300paxkeHHusie Ha (B, D u F).

Ipumepsr

IIpumep 1.

B Hacrosimem skcriepuMenTe BeKTOpbl AAV-5, Koxupyronye 3eneHslid GuyopecueHTHbIH Oenok (GFP)
noxa kourtposeM npomoropa CAG, Obiin uHTpaTekanapHo BBeneHs! B LIC)K npumaraM. Dkcrpeccuio TpaHcreHa
HCcCIeIoBaNIA Yepe3 4 Heaenu mociie uHbekun. Dxcnpeccus GFP Habmioganack B IBUTATENbHBIX HEHpOHAX U
TaHTIUAX JopcabHBIX kKopemkoB (DRG) Bo Bcex oTmenax COMHHOTO Mo3ra. boiee Toro, B Mo3keuke OBUIH
TPaHCAYIIMPOBAHHEI MHOXKECTBO KJIETOK BOJIOKOH beprmana, a Takke HeKoTopble KieTku Ilypkunbe. B romos-
HOM MO3re Kopa Takxe dkcnpeccupoBaia GFP u Hefiponamu, u rimeid. KneTku BIoab CyOBEHTPUKYIISIPHOMN 30HBI
(SVZ) taxokxe ObUH TpaHCAYIIUPOBAHBL. B 11e710M, IMOJTy4eHHbBIE pe3yabTaThl YKa3bIBAIOT HA TO, YTO HUCIOJIH30Ba-
HHUE Takoro crmocoba BBeneHUs oxBaThiBaeT muUpokyio obmacts [ITHC u rennas teparmus mis [THC cranoButcs
11e71ecO000pa3HBIM BEIOOPOM.

IIpumep 1.1. MaTepuans! 1 METOBI.

1.1.1. TToryuenue BexTopa.

DKcrnpeccupyromas kaccera pekomMouHaTHOoro rAAV ceporumna 5 (rAAV-5) comepxut kJIHK denoseka ¢
k/IHK rena ycmnenHoro 3eneHoro ¢uryopecueHTHoro oenka (EGFP). Dkcnpeccus HaXOAUTCS TOJ KOHTPOJIEM
npomoropa CAG, KoMOMHAIIMK PaHHETO PHXAHCEPHOTO 3JIeMeHTa IuToMeranosupyca (CMV) u npomoropa Ky-
pusoro B-aktuHa. I'en GFP npexamectByer nocienosarensHocT Kozak 1 monmaeHUIIMPOBaH CUTHAIOM IOJIH-
aZleHUITMpoBaHus Obrabero ropmona pocrta (BGHpA). Ilenas kacceta ¢aHkupoBaHa ABYMsI HEKOIUPYIOMAMHU
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WHBEPTUPOBAHHBIMU KOHIEBBIMH 1oBTOpaMu AAV-2 (cM. Ha ¢ur. 1). PekomOunanTHele BekTopsl AAV-5 Obln
MOJIyYEeHBI C MCIOJIb30BaHUEM HKCIIPECCHOHHONW CHCTEMBI OaKylnoBupyca, mojooHoi onucanubiM panee (Urabe
et al., 2002, Unzu et al., 2011, paccmorpennoit y Kotin, 2011). Bkpatie, Tpu pekOMOMHAHTHBIX 0aKyJIOBHpYcCa,
OJIUH U3 KOTOPHIX, KoaupyeT REP mis perumikanym u ynakoBku, npyroi koaupyetr CAP-5 mis kancuma AAV-5
W TPETUH C DKCIPECCUPYIONIEeH KacceTol, ObUTH MUCTIONb30BaHbl ISl MHPHUIIMPOBAHUS KIETOK HaceKOMbIX SF9.
O4KCTKY TIPOBOAMIIM ¢ UCTIONb30BaHueM adduaHON cpeapl AVB Sepharose high-performance (GE Healthcare,
Piscataway, NJ). BekTopsI TUTpOBaIH ¢ IIOMOIIBI0 MeToAa KoiudecTBeHHO [11IP ¢ mpuMeHeHneM KOMOMHAIINN
30HI0OB-TIPaiMepOB, HANIPABICHHBIX MPOTHB TPAHCTEHA M TUTPHI SKCIPECCHPOBAINCH B BHUIC TCHOMHBIX KOIIHA
Ha M1 (rx/mi). Tutp Bektopa coorBercTBoBa 1.4 E14 rx/Mi.

1.1.2. )KuBoTHBIE U KOJUIEKIIHS TKaHEH.

B Hacrosimiem ucciie10BaHuH UCTIONB30BAIM CaMIIOB siBaHCKKX Makak Cynolmolgus monkeys (Macaca fas-
cicularis) ~4 kr Beca. ExxeiHeBHBIE HAOIIOAEHUS 32 3/I0POBBEM U NIEPHOANIECKUE N3MEPEHHUS Beca TeJa 3alnChl-
BQJIM C LEJIBIO OLIEHKH OJaronoiyyust >KHBOTHBIX. BeTepuHapsl coobmianu 06 OTCYTCTBUH OTKJIIOHEHHH OT HOp-
MBI Ha IPOTSDKEHUH BCETO MccienoBanus. Bee mporenypsl ogodpensl KoMureToMm 1o conepKaHuio U UCIIOIb30-
BaHMIO JabopaToOpHBIX KUBOTHBIX Valley Biosystems (Sacramento, CA, USA). Ilepen HadasoM mpouemaypsl,
JKUBOTHBIX TIOJIBEPTail OTPHIIATEIIFHOMY TECTHPOBAHHUIO HA HANWYHE HEUTPAIM3YIOMINX aHTHTEN NpoTHB AAV
(cmotpu HIKe). J{sl maHHO# TpoIleayphl )KHBOTHBIM JTaBalld Hapko3 m3 cMecHu ketamuHa (Ketaset, 7 Mr/kr) u
nexkcMmenetToMuauHa ruapoxiopuaa (Dexdomitor, 0,015 wmr/kr). Ilocie omepanuu Bce >KUBOTHBIE TOTYYad
BHYTPUMBIIIEYHYIO 703y aTHIIaMe30J1 THAPOXJIOpHIa JIs BeIXoJa u3 Hapko3a (Antisedan, 0,15 mr/kr). Yepes
MecsI mocie BBeneHUs AAV-5, )KHBOTHBIX BBOAWIM B TITyOOKHMHA HapKO3 W MPOBOIIUIM TpaHCKAPAHAIBHYIO
nepdy3uro pactBopoM ¢ochatHo-coneBoro Oydepa (PBS) u 4% mapadopmansaerunom (PFA) B PBS. T'onos-
HOHM MO3T ¥ OpraHbl ObuM coOpaHbl M 00paboTaHbI ISl THCTOJIOIMYECKOTO aHaIN3a.

Bxkparue, To0BHO#M MO3T, a Takxe MEHHBIA, TPYIHON U MOSCHUYHBIA OTIENbI CIIMHHOTO MO3Ta Hape3alu
KOPOHApHBIMHU CJIOSIMU B OJIOKM pazmepoM 6 MM, rocie ¢ukcupoBamu B 4% PFA-PBS B Teuenne Houn, u KpHo-
MPOTEKTHPOBaIH ¢ TomoIkio 30% (Mac./00.) caxapo3sl Ha cIeqyIOMmuil AeHb. I THCTOJIOTHYECKOTO OKpPalIX-
BaHUs, OBIJ UCTIONB30BaH CKOJNB3AMMNA 0ok MukpoToMa (Thermo Scientific Microm HM 450, Thermo Fisher
Scientific, Waltham, MA), uToObl Hape3aTh OJOKH TOJIOBHOTO MO3Tra Ha CEpUHHBIE CPE3bl TONIUHONW 40 MKM.
3areM cpe3bl MOMEIIA I B PACTBOP KPHOIIPOTEKTOPA 0 MCIIOJIE30BAHHUS.

1.1.3. locTaBka aJleHOBHPYCHOTO BekTopa AAV.

[Tocne BBemeHUs HapKO3a TOJIOBY KUBOTHOTO MTOMEIIATHN B CTEPEOTAKCHUECKYIO paMKy M CTHOATIH B IIOJIO-
JKEHUH JIexka, a 3aJIHIOI0 YacTh IIen o0padaThIiBaM MOBUAOH-HOMOM 1 criupTtoM. [IInpuir o6beMom 3 M, mpu-
COEIMHEHHBIHN K 1-m10iiMoBON urie 23-ro kanuOpa, yCTaHABIMBAJIM Ha MUKPOMAaHHITYJISITOp, M HIJIa BPYYHYIO
HarpaBisiack B Cisterna magna. JlromOanbHbII Mok ObUT MPUOIMKEH MOA00HBIM 00pa3oM MEXIY IT03BOH-
kaMu Ha ypoBHe L4 u L5 cimaHOTO MO3ra. [yOnMHA MPOHUKHOBEHUS MPOBEPSIIACH IyTEM acUPaldu HEOOb-
mroro oobema nepedpocnuHanbHOM xuakoctd (LICXK) B mmpwuil, KOTOPBIA 3aTeM MPUKPEIUISIIN K MUKPOMAaHH-
nynsaTopy. TpeXxXo[oBhIi 3aMOPHBIA KpaH Ha MIMPHIIC 3aTEM YCTAaHABJIHWBAIH TAaKUM 00pa3oM, YTOOHBI cIeiaTh
BO3MOJKHBIM MH(Y3HI0 3 MJI BEKTOpa co ckopocThio 0,5 Mi/MuH npu oMoy Hacoca (3500 Medfusion, Strate-
gic Applications, Libertyville, IL). I[Tociie 3aBepinenns nHpy3un ycTaHOBKY npombiBaim 0,2 M pu3uongorude-
CKOTO pacTBOpa. 3aKIIOYUTEIHFHBIM ITAIlOM, ACHHPHUPOBAIN HEOOJBIION OOBEM CIMHHOMO3TOBOW KHIKOCTH,
49TOOBI YOSIUTHCS, YTO HUIJIA BCe eme Haxoawmnack B Cisterna magna. [Tocite mpoBepku Urily MEUICHHO yIaJIsUIH.
TakuMm 00pazom, Kaxkoe KHBOTHOE Toaydano mo 3 mia B Cisterna magna ¥ 1o 3 MJI ¢ IOMOIIBIO JTIOMOAIEHOTO
BBeaeHns. B o0meit cimoxxkaoctr 06110 BBeAeHO 6 Mt 1.4 E14 renomusix xormit I'K/min AAV-5-CAG-GFP.

[Tono6HBIM 00pa3oM, KUBOTHBIE MOTYT OBITH ITOJIBEPTHYTHI BBEJCHUIO TAKOTO K€ KOJIMYECTBA U JI03HPOB-
k1 AAV-5-CAG-GFP, K0TOpBIif BBOJUTCSA TOJBKO IMOCPEACTBOM JIFOMOATBHONH WHBEKIUU MEXKIY IMO3BOHKAMU
Ha ypoBHe L4 n L5 crimaHOrO Mo3ra (6e3 nnbekiun B Cisterna magna). ITyrem Jrom0anbHON HHBEKINH ObIIH
BBesieHb! crenyronue konunuectBa AAV-5-CAG-GFP: SE13 (cranpmapthas nosa), SE14 u 8E14 IT'K (Beicokas
J1032).

CranpmaptHas jno3a st BeegeHus AAV cocrasiser npumepno 1E12 T'K u SE13 I'K. Hanpumep, Vul-
chanova (panee) ucnoms3yet 1E11 'K AAV-5 mist meimu (20 1), uto coctaBnsieT SE12 reHOMHBIX KOTIMH/KT.
st 06e3bsiHBI BecoM 5 KT Takas mo3a coctasisier 2.5E13 T'K. Kpowme toro, Gray et al. (2013, Gene Therapy, 20,
450-459) ucnons3yet 2E12 'K Ha oaHO *)HBOTHOE BecoM 6 kr. Mcxons u3 aToro, BBoauMyto 103y 5.0E13 TK
MO>XHO CUHMTATh CTaHIAPTHOW J030H B aHHOW 00yacTh TeXHHUKH, a 10361 5.0E14 u 8.4E14 cuuTaroTcs BEICOKOMH
TI0301.

[Tockonpky aromOanbHas HHPY3US CHHETO KPACHUTENS IPHUBOAUT K BBISBICHUIO CHHETO KPACHTEINS HACTEp-
HAITLHO, TO HE OXKHUJIACTCS HUKAKUAX PA3IMYUi B pE3yNbTaTax, B CIy4ae €CJIM TeHOTEPAEBTUUCCKUI BEKTOP BBO-
JIUTCS TOJIBKO JIIOMOAIBHO.

1.1.4. UMMYHOTHCTOXUMHUSL.

XpoMoreHHOE U UMMYHO(]IF0OPECIIEHTHOE OKpAIIUBaHUE TPOBOMIN Ha KOPOHAPHBIX Cpe3ax TOJIIMHOMN
40 MKM 10 Bcell IIIOIIaAn YeThIpeX YepeayloIuxcsi OJ0KOB pasMepoM 6 MM W3 IpeQpOHTAIBHOW KOPBI MO3-
JKeUKa M CIIMHHOTO Mo3sra. XpomoreHHoe okpammBanne GFP mpoBoamnm, kak Obuto onmcano panee (Hadaczek
et al., 2009). Bkparne, cpesbl mpoMbiBaid B PBS, 010kupoBamy SHAOTCHHYIO TIEPOKCHUIA3HYI0 aKTHBHOCTH B
pactBope, comepxxamiem 1% H,0,-30% stanona B PBS, u nmpomeiBasin 8 PBST (PBS, coneprkammuii 0,1% Tween
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20). [anee cpe3sl nHKyOUpoBamu B OnokupyromeM pactBope Background Sniper (BS966G; Biocare Medical,
Concord, CA), a 3areM nHKyOHpoBanu B TeueHue 2 4 4 npu temneparype 4°C ¢ mepBUIHBIM aHTUTEIIOM TIPOTHB
GFP (anturena xponuka npotuB GFP, passenennsie B cootHomenun 1:3000; rabbit anti-GFP, Millipore, Bed-
ford, MA) B paszbasutene Da Vinci Green (PD900; Biocare Medical). Ha cnenyrommuii 1eHbp TOCIE MPOBEACHUS
npoMbIBkH B PBST cpessr nakyouposanu B Rabbit Mach 3 Polymer HRP (RP531L; Biocare Medical) mnst ok-
pammBanus GFP mpu TemmepaTtype BHEITHEW cpeipl U MpOosBISLTN 1BeT 3,3-nuamunobensuanaom (DAB) (DAB
peroxidase substrate kit, SK-4100; Vector Laboratories, Burlingame, CA). 3ateM cpe3bl moMemnaay Ha TIpeaMeT-
HBIE CTEKJIa, JCTHAPATHPOBAIM M IMOKPBHIBAIN MOKPOBHBIMH CTEKJIaMHu ¢ ToMoribio Shandon-Mount (cat. No
1900333; Thermo Fisher Scientific).

Jlst onenkn peroTuna GFP-moa0XUTenbHBIX KIETOK OBLIO IPOBEACHO ABOMHOE MMMYHO(DITYOpECIIEHTHOE
okpammBanue. Cpessl rojoBHOro Mo3ra npomsiBaiau PBST, 6noxuposanu B Teuenne 60 muH B 20% HOpMab-
HoW nomaauHou ceiBopotke (NHS; Jackson ImmunoResearch, West Grove, PA), a 3aTem uHKyOHpOBau B Te-
genue HouM nipu 4°C ¢ antu-GFP (kponmwka umm MbeIiy, pasBeaeHHbie B cooTHomenunn 1:200; Millipore) BmecTe
C aHTHUTEIAaMH, CHCIM(MUIHBIME A1 MUKpornd (anti-Ibal, MOMTUKIOHATBHBIC aHTHTENA KPOJIHKA, pa3BEACHHBIC
B cootHorrenuu 1:500; Biocare Medical), HeiiponoB (antu-NeuN, MOHOKJIOHAJNEHBIC aHTHTEIA MEIIIH, pa3Be-
nennsle B cootHomreHuu 1:300; Millipore), pubpo3HBIX acTpOLUTOB (aHTU-THATBHBIH (UOPHILIIPHBINA KUCIBIH
oenok [GFAP], MOHOKIIOHANBEHBIC aHTUTENIA MBI, pa3BeacHHbIC B cooTHomeHuu 1:500; Dako, Carpinteria,
CA). Bce anTturena pazsoamau B pazdasurene Da Vinci Green (PD900; Biocare Medical). I[Tocie nakyOupoBa-
HUS C TICPBUYHBIMH aHTHTENaMHU cpe3bl npombiBain B PBST; mHKyOMpoBamm co cMeChbi0 COOTBETCTBYIOILIMX
BTOPUYHBIX aHTHTEN (aHTUKPOJINIbH, KoHbtorupoBaHHble ¢ FITC [pa3Benennsie B cooTHomennu 1:200; Jackson
ImmunoResearch] unu aHTH-MBINIMHBIE, KOHBIOTHpOBaHHBIE ¢ Alexa 488 [pa3Benennble B cooTHOomennn 1:500;
Molecular Probes/Invitrogen, Carlsbad, CA] u aHTH-MBIIIMHBIE, KOHBIOTHPOBaHHBIE ¢ Alexa 555 [pa3BeneHHbIC
B cootHomennn 1:500; Molecular Probes/Invitrogen], mu6o aHTH-KpOJIHUYbH, KOHBIOTHPOBaHHBIE ¢ Alexa 555
[pasBenennsie B coorHomenun 1:500; Molecular Probes/Invitrogen]) 8 PBST B Teuenue 2 4 mpu KOMHaTHOU
TeMmIneparype; npoMeiBaii B PBS u mepeHocnM BO BIaXHOM BHJC Ha MPEIMETHBIC CTEKIIA C MATOBBIM ITOJIEM.
Cpe3bl 3aKpeIuisuld MOKPOBHBIMH CTEKJIaMH C (DMKCHPOBAHHOM Cpemoi, conepikamieil 4,6-nuaMuanHo-2-
¢ermmunonom (DAPI), nns BeisiBnenus Beex saep (Vectashield H-1200; Vector Laboratories).

1.1.5. Tutp antutena npotuB AAVS y mpuMaToB.

TuTp aHTHTEN, HAIIPABJICHHBIX MPOTHUB Karicuaa AAV, onpenesum B oOpas3ax KpoBu ¢ momomsio ELISA
Tepen BBeICHWEM BekTopa. Bkpartiie, pactBop kancuaoB AAVS B 1 MM kapbonaTtHOM Oydepe, comepxamnit
2E10 I'K/mn, pacnpenemsuin B 96-TyHOUHBIM TUTPOBAIBHBIN TUIAHINET U WHKYOUPOBAIW B TEUEHHUE HOYU TIPH
4°C. Ha cnenyromuii 1eHb IUTaHIIET TPOMBIBAIN M OJIOKUPOBAIH 5%-HBIM PacTBOPOM 00E3KMPEHHOTO MOJIOKA B
PBST. CeiBopoTKy pa3Boamiu B quamazone oT 1:50 mo 1:6400 u nHKyOMpOBaIH MPU KOMHATHOHN TeMIepaType B
tedenue 1 4. 3aTtem myHku npoMbiBaid PBST 1 nHKyOMpOBaM ¢ BTOPUYIHBIM aHTH-00€3bsIHUM aHTHTEIIOM, KO-
HBIOTUPOBaHHBIM ¢ Tiepokcuaazoii xpeHa (HRP) (Sigma-Aldrich, St. Louis, MO) npu koMHaTHOH TeMmIiepaType B
teyenne 1 4. JIlyaku cHoBa mpombiBaim B PBST, a nanee mposisisima 3,3-,5,5-terpametunoensuauaom (TMB).
Peakuuio ocranaBnuBaiy 100aBICHUEM COJSHON KHUCIOTH M U3MEPSUTH MOTIONICHHUE TP JTHHE BOJTHBI 450 HM
Ha TutaHnieTHoM puaepe (Bevan et al., 2011).

1.1.6. buopacnpenenenune AAV.

Jlo BBeneHus npemnapata: o0pasiipl KpoBU coOMpai OT B3pOCIIBIX 0co0eil siBaHCcknX Makak (Macaca fasciu-
laris) myis IpoBeeHNsI CKPUHUHTA U UCCIICAOBAHUS B CBIBOPOTKE KPOBU TUTpa aHTH-AAV-5 aHTUTEN, KIMHUYC-
CKOM OMOXMMHHU CBIBOPOTKH M OTICHOK OOIIETO aHalln3a KPOBH.

WNudy3usa nepedpocrnmuanpHon xunkoctu CSF.

JKuBOTHBIX IMMOOMITM3HPOBAN KeTaMUHOM (10 MI/KT) BHYTPUMBIIIEYHO W MEACTOMUIUHOM (15 MKT/KT)
BHYTPHUMBIIIEYHO. Mrna mis cIiHHOMO3TOBON ITyHKIIMK OBIIa TOMEIIeHa B JIOMOATBbHYIO 00NacTh, KyJda KH-
BOTHOMY BBOJIMJIM OJTHOKPATHYIO 103y (comepskantyro 5 M B Teuenne 5 muH) AAVS5-CAG-GFP B cnuHHOMO3-
TOBYIO )KHJIKOCTh. TpH pa3IMIHBIX 1036l OB BBEACHBI JaHHBIM KHBOTHBIM (B o01iei cioxnoctu SE14, SE13
1 SE12 reHOMHBIX KOTUH).

COop TKaHU.

JKMBOTHBIX CO CTMHHOMO3roBOH MH(Y3HEH ToABepraiy dBTaHa3uK yepe3 8 Heness nocie uapy3un. Kax-
JI0€ )KUBOTHOE BBOJMJIM B IIyOOKHi Hapko3 keraMuHOM (0T 10 1o 15 MI/KT, BHYyTPUMBIIIEYHO) U MEJICTOMUAN-
HOM (15 Mkr/kr). JKHBOTHBIM BBOJWIM PAcTBOP 3BTAHA3HMU ONPENCIICHHBIMHU Jl03aMH. [lociie mpoBepKH ypoBHS
TITyOMHBI HAPKO3a (T.€. OTCYTCTBHE OTBETA HA CAAaBJIMBAaHHUE Najblia CTOIIBI, "CBETOBOTO peduiekca” 1 YeIOCTHBIX
3BYKOB) BBHITIOJHSUTH TPAHC-TOPAKOTOMHIO M TIPOBOAMIIN 3a00p oOpasma nedeHn. bbum coOpaHbl TOJIOBHOW U
CITUHHOW MO3T, a OWOmNTaT TKaHW ObLT B3AT miis MoJekyisapHoro aHammsza (Q-PCR). OcranpHyro 9acTh TKaHU
COXpaHIIN B apadopMaibaeruae I THCTOIOTHIECKIX OICHOK.

Kommuaectsennas [TLP (Q-PCR).

TxaHp HccienoBald CTAaHAAPTHBIM MeToaoM KoiudecTBeHHOHM [IL[P ¢ wcnonp3oBanueM mpaiiMepoB, Ha-
npasyieHHBIX IpoTuB reHa GFP. Pesynprar nokasan B tad. 2.

1.2. Pe3ynbTatsl.

JKuBoTHBIE XOpoIIo epeHecn onepanuio. He Habaronanock morepy Beca, a Takke HE OTMEYalloCh BETe-
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PYHAPOM HUKAKUX KIMHUYECKHUX MPH3HAKOB.

boiu uccnenoBansl Tpu paznuuHbix 1036l AAV: SE13 TK, SE14 TK u 8.4E14 T'K. B xauecTBe cTangapt-
HOM 10361 MOXeT paccMmarpuBaThes no3a SE13 'K, B To Bpems kak 10361 SE14 'K u 8.4E14 T'K sBnsttoTcst BBI-
COKHIMH.

Kax mokaszano Ha ¢wur. 14, BBenenue cranmaptHoil 10361 AAVS (SE13 I'K) mpakTrueckn He TpUBENO K
TpaHCIYKIMHU, TIOATBEpKAasl oOliee MHEHHE B JaHHOW 00JIaCTH TeXHWKH, 9TO0 AAVS IUI0X0 TpaHCIyIHPYET
TONBKO HEPBHBIE KJICTKHU IIOCIIE MHTpaTeKalbHOro BBeAeHHsA. Kak HEM cTpaHHO, Oonee BBICOKHME m03I AAVS
MIPYBEJH K 3HAYUTEIBHOW TPaHCIYKIIMY IBUTATEIFHBIX HelipoHOB. Ha ¢wur. 14 moxa3ana Bo3pacTaromasi TpaHC-
JIYKIHs JBUTATCIbHBIX HEHPOHOB IIPH UCIIOJB30BaHUM 00Jee BHICOKOW J03bl. B 3amHEeM pore Takxke HaOIroa-
IOTCSl HEKOTOPHIC BOJIOKHA, O3HAYAsl TPAHCIYKIIMIO HEHPOHOB TaHTIIMEB JTOPCANBHBIX KOPEIIKOB CITMHHOTO MO3-
ra. Tem He MeHee, PeoOIaJAIOIIAM THIIOM TPAHCAYIIMPOBAHHBIX KJICTOK SBISIFOTCS ABUTATCIbHBIC HEHPOHEI.

Bonee toro, Hamuune AAV reHOMOB ONPENEISUTN B CIIMHHOM MO3Te, TOJIOBHOM MO3Te U Me4YeHu. B wacr-
HOCTH, Hannyre AAV B medeHu OyneT yka3slBaTh Ha TO, YTO MPOU30MLIO paccenBanne AAVS U3 IeHTpaIbHOH
HEPBHOW CHUCTEMBI B IepU(pepuIecKyro. XOpoIIo U3BECTHO, YTO AAV BEKTOPHI MOTYT 0OOHAPYKUBATHCS B TIEPH-
(dhepudaeckoit HepBHOH cucteme mocie BBenenus B [IHC. Hanpumep, Haurigot u ap. (2013, J. Of Clin. Invest.,
123:3254-3271) ncrionb3yer AAV9 1u1st TOTHON KOPPEKIIMK OpTaHU3Ma ¢ MOMOIIBI0 WHTPAKpaHHATBHOTO BBE-
JIEHUS, KOTOPBIN MIPH 3TOM JOCTABIISETCS B MeYeHb. IHTEpECHO OTMETHUTD, YTO B OTIWYHE OT, Hampumep, AAV9
OonpmmmHCTBO YacTuil AAVS ocTaloTcs B mpejeniax CIMHHOT'O MO3Ta ¢ pachpoCTpaHEHHEM B TOJIOBHOW MO3T.
ITeuens ocraeTcst He mopaxeHHOH AAVS (Tabu. 2).

Tab6muma 2
Hannuwne wactuin AAV mocne nepedpocnuHaIsHOW UHY3UH
Hosa
5E14
TkaHb
CIOMHHOM MO3T +++
T'osloBHOM
++
MO3T
[leueHb -

rze +++=00mupHOe HaTYie TCHOMOB AAV,
++=00JIbII10€ KOJIMYECTBO FeHOMOB AAYV,
+=reHOMBI IPUCYTCTBYIOT U

- He 00HaPYKEHO MPUCYTCTBHS TeHOMOB AAV.

Crenyromue pe3yiabTaThl HAOIIOAECHUH MMOyYeHbl U3 9KCIIEPUMEHTOB, npoBeneHHbIX ¢ 8.4E14 I'K: skc-
npeccust GFP Habmoganace o Beeit [IHC, BKIrO4ast roIOBHO#M MO3T, MO3)KEUOK U CITUHHOM MO3T. DKCIpeccus
HaOJIro1aach Takke W B HEHPOHAIBHBIX M IIMAINBHBIX KIeTKaX. B wacTHocTH, 3kcnpeccuss GFP HaGmromanach
MPENMYIIECTBEHHO B JABHTaTelbHBIX HelpoHax. Vulchanova m ap. Takke OOHapyXmia 3KCIIEPUMEHTAJIHHO
TPaHCIYKINIO HEHPOHAITBHBIX KIETOK ¢ AAVS, mocne npeaBapuTebHOR 00pabOTKH MaHHUTOJIOM. TeM He Me-
Hee, Vulchanova u ap. Habmonanu 3Ha4uTeIHHO 00Jiee BRICOKYIO 3P (HEKTUBHOCTh TPAHCIYKIIUN HEHPOHOB TaH-
TJIHEB TopcaibHBIX KopentkoB DRG (M ux HEHPHUTOB, BEICTYIAIONTUX B 3aJHUHA POT CIUHHOTO MO3Ta) 10 CpaBHE-
HHUIO C JBUTaTeIbHBIMH HelipoHaMH. TakuM 00pa3oM, COOTHOIIEHHE TPAHCAYIIMPOBAHHBIX JBHUTATEIbHBIX HEW-
poHoB Kk Helponam DRG npeanonaraercst B moib3y HelipoHoB DRG ¢ MaHHUTONIOM U JJiSl ABUTaTENbHBIX HEH-
POHOB C BBICOKOH 103011 AAVS, onpenensisi BBeJICHHE BHICOKOM 0361 AAVS, B 0COOCHHOCTH, IIPUEMIICMBIM JIJIst
JICYCHUS! U/WITH TIPEAYTIPEKACHHS COCTOSHUH, CBSI3aHHBIX C IBUTAaTEIbHBIMI HEHPOHAMHU.

O01ee npe/cTaBlIeHUE HECKOJIBKHUX CJIIOEB MO3Ta MOKA3aJI0 XOPOUIYIO SKCIPECCHIO MO0 BCEMY T'OJIOBHOMY
MO3TY, MPEUMYILECTBEHHO OTHOCSIIUXCS, PACIIOJIOKEHHBIX B HEIOCPEICTBEHHOH OJIM30CTH OT CTEHOK JKEly-
JOYKOB (cM. ¢wur. 2). B TemeHHO#l Kope 1Moka3aHa SKCHpeccus Yepe3 HECKOIBKO cI0eB KOphL. [Ipu aToM ObLH
TpaHCIYIIUPOBAHHBI OTACIbHBIE acTPOIUTHI (¢pur. 3). To ke camoe OTHOCHTCS M K 3aTHIJIOYHOM YacTH KOPBI TO-
noBHOTO Mo3ra (¢ur. 4). B Mo3keuke, U3BUIMHBI €r0 CTPYKTYPhI OBUTH YETKO M300pakeHbI TOCPEICTBOM I10-
TPAaHUYHOW JIMHUHU TPAHCIYIIUPOBAHHBIX KIIETOK (¢ur. 5). Kpome Toro, B 3Toi 9acTH TOJOBHOTO MO3Ta, HA0IO-
Jlaach TPAHCAYKINS KaK HEWPOHAIBHBIX, TaK M TNTHAIBHBIX KIIETOK.

B crimaHOM MO3re MHOTHE (€CiH He BCe) ABUraTeIbHbIC HEHPOHBI TPAHCAYIIMPOBAJIH 110 BCEH IUTMHE CITMH-
Horo Mmo3ra (¢ur. 6-8). [lono6HOe HabMrONEHNE OBLIO CHIEJIAHO B OTHOIICHWH HEWPOHOB T'aHTIIMEB JIOPCATBHBIX
kopemkoB DRG (¢ur. 9). Onn takke ObIIM B 3HAYUTEIFHON CTETICHW TPAHCAYIHUPOBAHHBI, YTOOBI SKCIPECCH-
poBatb GFP. /Iyt Toro 4ToOBI ONpeAenuTh KIETKH, KOTOPbIe 3KCIPECCUPOBAIH TPAHCTEH, IIPOBOIMIIN JIBOHHOE
OKpalIrBaHNe HEHPOHAIBHBIMHU U aCTPOLUMTAPHBIMU Mapkepamu. C HCHOJIb30BaHUEM CIIEU(PHUIHOTO TIPOMOTOpa
CAG Oblia 1ocTUTHYTa KaK HeHpoHaJbHas!, TaK M acTpounTapHas tpaHcaykuus (¢ur. 10-12). Inst Toro uyToOb!
IPOBEPUTH, UMENA JIU MECTO MOTEPs. HEUPOHOB, MPOBOAUIH OKpAIIUBaHUE FeMATOKCUIMHOM U Y03MHOM Ha Cpe-
3ax Mo3xkeuka (¢ur. 13). Ha ocHOBaHWY COXPAHSIONIETO TMPUCYTCTBHE CIOSI KJIeTOK [IypKHHBE C TTOMOIIBIO JaH-
Horo mu((hepeHINPOBAHHOTO ITOAX0Aa HEHPOTOKCHYHOCTE HE UCCIIETOBAIIH.

1.3. Obcyxnenue.

JloctraBka rena B IIHC Bce eme orpannyeHa pasMepom U cIokHOCThI0 oprarm3armu [{HC. [Tocie omxHo-
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KpaTHOW WHBEKIIMU B TOJIOBHON MO3T 3KCIPECCHUS TPAHCTCHA SBIISICTCS 0YaroBOW U OCTACTCs, IIIABHBIM 00pa3oM,
OrpaHUYEHHON ydacTkoM HH(]y3uu. C mpuUMEHEHHEM IIepeOPOCTHHATBHON KHUIKOCTH B Ka4eCTBE CIIocoda J1oc-
TaBKM BHPYCHOTO BEKTOpPa MOXKET OBITH OXBaueHa IIMpoKas 00racTh. JJaHHOE MCCeT0BaHuEe MMOKA3bIBAET, UTO C
MTOMOIIBIO BekTopa AAV-5 Iipu OTHOCHTENBHO BhICOKOH n03¢e cBhitie 1E14 I'K/kr, mpeacraBisercss BO3MOXHBIM
JIOCTIDKEHUE TIeTU TpaHCAyKuuu Ha mupokoi mmomanu B [THC. Tepamusi mepeHOCHTCS XOPOIIIO, MOCKOJIBKY
HUKAaKNX KIMHAYECKUX TMPU3HAKOB M OYECBHUIHOHN MOTEpHU HEHPOHOB OOHaApyx)eHo He Obuio. HeipoHambHbIE U
TIIHANBHBIE KJIETKH TPAHCAYIUPOBAHHKI C IpUMeHeHHeM crierudraHoro npomoropa CAG. Mcnons3ys kieTod-
HO-CITeITU(UIHBIE MPOMOTOPHI, Takue Kak nmpomoTop GFAP wimm mpoMoTOop cHHANCHHA-1, TOT WM MHOW CITOCO-
OCH KOHTPOJIHPOBATH IKCIIPECCHIO B OTPEACICHHON MOMYIISIIUU. MBI 00HAPYKUIIH, YTO 00JIACTH KOPHI TOJIOBHO-
TO MO3ra, MO3XKCUKa ¥ CYOBEHTPUKYIIIPHAS 30HA MOKA3aJd SKCIPECCHIO TPAHCTCHA U B HEHPOHAIBHBIX U TIIH-
ANBHBIX KJIETKaxX. B cmuHHOM Mo3re mpeoliajgana TpaHCIYKIHS JBUTATCIBHBIX HEHPOHOB TaK ke, KaK TpaHC-
IYKIHs HEHPOHOB B TaHMIIMAAX TOPCANBHBIX KOPEIIKOB. [loMydeHHBIC pe3yibTaThl MOKa3BIBAIOT, YTO CIOCOO
[IHC-omocpenoBaHHOM TOCTaBKH MOXKET OBITH MPUMEHEH, YTOOBI JOCTABIAThH T€HBI Ul TEHOTEPANIEBTHYCCKOTO
nojaxona. CUMITOMaMH, TIPH KOTOPBIX TAKOH IMOJX0J] MOXKET OBITh IOJIE3¢H, MOTYT OBITh OOJIC3HU JIBHUTATEIb-
HBIX HEHPOHOB, TakWe Kak OOKOBOHW ammorpoduueckuii ckiepo3 (ALS), cnuHambHas MbIIIEYHas aTpoQus
(SMA), unu CUMIITOMBI, CBSI3aHHBIE C CEHCOPHBIMH, TaKue Kak 00Jb. J[pyriue HEBPOJOTHIECKHE OKa3aHUs, TIPH
KOTOPBIX MOT ObI IOMOYB TaKOW IOAXOJ, SIBISIOTCS, B YACTHOCTH, XOpes | eHTHHTTOHA, 00JIe3Hb AbLreimepa,
6onesnp Tes-Cakca, atakcuss dpuapeiixa, aTakcusl TEIEaHTHIKTa3us, CIIMHONepeOeNsapHas aTakcus 1, 2 u 3
THTIOB, Ooste3nh Humana-ITuka A, B u C, nopamMuH-9yBCTBUTENBHAS TUCTOHHS, CHHAPOM JIOMKOW XPOMOCOMBI
X, 6ome3np Kpab6e, rmukorenos tumna 2 (6one3ns [Tomre), mepBUIHBIN O0KOBOH cKilepo3, 6ose3ns Ilenmnmeyca-
Mepubaxepa, X-clerieHHas aIpeHONCHKOIUCTPO(Us, HEHPOaTHs THTAHCTKAX aKCOHOB, MHOXKECCTBCHHAS CHC-
temHast atpo¢ust (MSA), npokcumanabHas MUOTOHHYECKAs MUONATHs, HEHPOHAIBHBIN LIEPOUIHBII JINIOpYCIIH-
HO3 (Oone3Hp baTTeHa).

I'eHeTHYCCKUE HAPYIICHUS, KOTOPBIC SBISIOTCS OOYCIIOBIHMBAIOIIMMHU, ITHPOKO M3BECTHBI H MOTYT OBITH
BCTpoeHBl B AAV(-5) BekTop. Mcnomip3ys Takyr CHCTEMY JOCTaBKU B Ka4eCTBE TCPAIICBTHUYCCKOTO CPEICTBA,
MOJKHO OBLITO OBI IPEANOIOKHUTD, YTO TAKOE CPEACTBO M3MEHSIET IeHOTHII U, CIIEIOBATEIBHO, XOTEIOCHh OBl Hajle-
SAThCS, (PEHOTHIT.

Kpowme Toro, nHTpaTeKaIbHBIN CIOCO0 JOCTaBKH PacCMATPHBAETCS KaK MEHEe MHBa3UBHBIM, 4eM HHQY3HA
HerocpencTBeHHO, B [THC, mockonbKy omepanys Ha TOJOBHOM MO3Te TpeOyeT CII0KHOTO XUPYPTHIECKOT0 BMe-
mratenbeTBa. MHTpaTeKkampHBIN MOIX0 UMEET TAKKe TOMOJHUTEIBHYIO IIEHHOCTh, YTO MOXKET OBITH BHITIOTHEH
6e3 He00XOAMMOCTH CTICITHATN3NPOBAHHON TPYIITEI HEPBHBIX KJIETOK TSI HHBEKIIMH TOJIOBHOTO MO3Ta.

-20 -



036394

1.4. Ccpuiku.

Bantel-Schaal Ul, Delius H, Schmidt R, =zur Hausen H. J
Virol. 1999 Feb; 73(2):939-47. Human adeno-associated virus type
5 1is only distantly related to other known primate helper-
dependent parvoviruses.

Bartlett JS;, Samulski RJ, McCown TJ. Hum Gene Ther. 1998
May 20; 9(8):1181-6. Selective and rapid uptake of adeno-
associated virus type 2 in brain.

Bevan AK, Duque S, Foust KD, Morales PR, Braun L, Schmelzer
L, Chan CM, McCrate M, Chicoine LG, Coley BD, Porensky PN, Kolb
SJ, Mendell JR, Burghes AH, Kaspar BK. Systemic gene delivery in
large species for targeting spinal cord, brain, and peripheral
tissues for pediatric disorders. Mol Ther. 2011 Nov;
19(11):1971-80.

Blits B, Derks S, Twisk J, Ehlert E, Prins J, Verhaagen J.
J Neurosci Methods. 2010 Jan 15; 185(2):257-63. Adeno-associated
viral vector (AAV)-mediated gene transfer in the red nucleus of
the adult rat brain: comparative analysis of the transduction
properties of seven AAV serotypes and lentiviral vectors.

Chiorini JA-, Yang L, Liu Y, Safer B, Kotin RM. J Virol.
1997 Sep;71(92):6823-33. Cloning of adeno-associated virus type 4
(AAV4) and generation of recombinant AAV4 particles.

Data Standards Manual. "Route of Administration". Food and
Drug Administration. Retrieved 11 March 2011).

Davidson BL!, Stein €S, Heth JA, Martins I, Kotin RM,
Derksen TA, Zabner J, Ghodsi A, Chiorini JA. Proc Natl Acad Sci
U S A. 2000 Mar 28; 97(7):3428-32. Recombinant adeno-associated
virus type 2, 4, and 5 vectors: transduction of wvariant cell
types and regions in the mammalian central nervous system.

Donello JEl, Loeb JE, Hope TJ. J Virol. 1998 Jun;72(6):5085-
92. Woodchuck hepatitis virus contains a tripartite
posttranscriptional regulatory element.

Drinkut A®, Tereshchenko Y, Schulz JB, Bahr M, Kigler S. Mol

-21 -



036394

Ther. 2012 Mar; 20(3) :534-43. Efficient gene therapy for
Parkinson's disease wusing astrocytes as hosts for localized
neurotrophic factor delivery.

Finegold AA}, Mannes AJ, Iadarola MJ. Hum Gene Ther. 1999
May 1;10(7):1251-7. A paracrine paradigm for 1in vivo gene
therapy in the central nervous system: treatment of chronic
pain.

Goncalves, 2005, Virol J. 2(1):43 Tropism-modified
adenoviral and adeno-associated viral vectors for gene therapy.

Gossen M-, Bujard H. Proc Natl Acad Sci USA. 1992 Jun
15;89(12) :5547-51. Tight control of gene expression in mammalian
cells by tetracycline-responsive promoters.

Gray SJl, Nagabhushan Kalburgi S, McCown TJ, Jude Samulski
R. Gene Ther. 2013 Apr;20(4):450-9. doi: 10.1038/gt.2012.101.
Epub 2013 Jan 10. Global CNS gene delivery and evasion of anti-
AAV-neutralizing antibodies by intrathecal AAV administration in
non-human primates.

Grimm D%, Kleinschmidt JA. Hum Gene Ther. 1999 Oct
10;10(15):2445-50. Progress 1in adeno-associated virus type 2
vector production: promises and prospects for clinical use.

Grimm Dl, Kay MAa, Kleinschmidt JA. Mol Ther. 2003
Jun;7(6) :839-50. Helper virus-free, optically controllable, and
two-plasmid-based production of adeno-associated virus vectors
of serotypes 1 to 6.

Hadaczek P-, Forsayeth J, Mirek H, Munson K, Bringas J,
Pivirotto P, McBride JL, Davidson BL, Bankiewicz KS. Hum Gene
Ther. 2009 Mar; 20(3):225-37. Transduction of nonhuman primate
brain with adeno-associated virus serotype 1l: vector trafficking
and immune response.

Jennings K, Miyamae T, Traister R, Marinov A, Katakura S,
Sowders D, Trapnell B, Wilson JM, Gao G, Hirsch R. Mol Ther.
2005 Apr;11(4):600-7. Proteasome inhibition enhances AAV-
mediated transgene expression in human synoviocytes in vitro and
in vivo.

Kaplitt MG!, Leone P, Samulski RJ, Xiao X, Pfaff Dw,
O'Malley KL, During MJ. Nat Genet. 1994 Oct; 8(2):148-54. Long-

-22 -



036394

term gene expression and phenotypic correction using adeno-
associated virus vectors in the mammalian brain.

Kenneth 1I. Berns, «Parvoviridae: The Viruses and Their
Replication,» Chapter 69 in Fields Virology (3d Ed. 1996).

Klein RL?, Meyer EM, Peel AL, Zolotukhin S, Meyers C,
Muzyczka N, King MA.), Exp Neurol. 1998 Apr;150(2):183-94.
Neuron-specific transduction in the rat septohippocampal or
nigrostriatal pathway Dby recombinant adeno-associated virus
vectors.

Klein RL*, Dayton RD, Tatom JB, Henderson KM, Henning PP.
Mol Ther. 2008 Jan; 16(1):89-96. Epub 2007 Oct 23. AAVS8, 9,
Rh10, Rh43 vector gene transfer in the rat brain: effects of
serotype, promoter and purification method.

Kotin RM. Large-scale recombinant adeno-associated virus
production. Hum Mol Genet. 2011 Apr 15;20(R1l):R2-6.

Kigler Sl, Meyn L, Holzmiiller H, Gerhardt E, Isenmann S,
Schulz JB, Bahr M. Mol Cell Neurosci. 2001 Jan;17(1):78-96.
Neuron-specific expression of therapeutic proteins: evaluation
of different cellular promoters 1in recombinant adenoviral
vectors.

Lee Yl, Messing A, Su M, Brenner M. Glia. 2008
Apr;56(5):481-93. GFAP promoter elements required for region-
specific and astrocyte-specific expression.

Lin CRl, Yang LC, Lee TH, Lee CT, Huang HT, Sun WZ, Cheng
JT. Gene Ther. 2002 Sep;9(18):1247-53. Electroporation-mediated
pain-killer gene therapy for mononeuropathic rats.

Lin CR', Tai MH, Cheng JT, Chou AK, Wang JJ, Tan PH, Marsala
M, Yang LC. Neurosci Lett. 2002 Jan 4;317(1):1-4.
Electroporation for direct spinal gene transfer in rats.

Maddalena et al.(2013) Molecular Therapy - Nucleic Acids
2:el06

Maddalena Al, Tereshchenko J, Bahr M, Kigler S. Mol Ther
Nucleic Acids. 2013 Jul 16;2:el106. Adeno-associated Virus-
mediated, Mifepristone-regulated Transgene Expression in the
Brain.

Mandel RJ-, Rendahl KG, Spratt SK, Snyder RO, Cohen LK, Leff

-23-



036394

SE. J Neurosci. 1998 Jun 1;18(11):4271-84. Characterization of
intrastriatal recombinant adeno-associated virus-mediated gene
transfer of human tyrosine hydroxylase and human GTP-
cyclohydrolase I in a rat model of Parkinson's disease.

McCarty DM. Mol Ther. 2008 Oct;16(10):1648-56. Self-
complementary AAV vectors; advances and applications.

Milligan ED', Langer SJ, Sloane EM, He L, Wieseler-Frank J,
O'Connor K, Martin D, Forsayeth JR, Maier SF, Johnson K, Chavez
RA, Leinwand LA, Watkins LR. Eur J Neurosci. 2005
Apr;21(8):2136-48. Controlling pathological pain by adenovirally
driven spinal production of the anti-inflammatory cytokine,
interleukin-10.

Milligan ED!, Sloane EM, Langer SJ, Cruz PE, Chacur M,
Spataro L, Wieseler-Frank J, Hammack SE, Maier SF, Flotte TR,
Forsayeth JR, Leinwand LA, Chavez R, Watkins LR. Mol Pain. 2005
Feb 25;1:9. Controlling neuropathic pain by adeno-associated
virus driven production of the anti-inflammatory cytokine,
interleukin-10.

Milligan EDl, Sloane EM, Langer SJ, Hughes TS, Jekich BM,
Frank MG, Mahoney JH, Levkoff LH, Maier SF, Cruz PE, Flotte TR,
Johnson KW, Mahoney MM, Chavez RA, Leinwand LA, Watkins LR.
Pain. 2006 Dec 15; 126 (1-3):294-308. Repeated intrathecal
injections of plasmid DNA encoding interleukin-10 produce
prolonged reversal of neuropathic pain.

Miyazaki Jl, Takaki S, Araki K, Tashiro F, Tominaga A,
Takatsu K, Yamamura K. Gene. 1989 Jul 15;79(2):269-77.
Expression vector system based on the chicken Dbeta-actin
promoter directs efficient production of interleukin-5.

Muyldermans S. J Biotechnol. 2001 Jun;74(4):277-302. Single
domain camel antibodies: current status.

Passini MA!, Lee EB, Heuer GG, Wolfe JH. J Neurosci. 2002
Aug 1; 22(15):6437-46. Distribution of a lysosomal enzyme in the
adult brain by axonal transport and by cells of the rostral
migratory stream.

Russell WC. J Gen Virol. 2000 Nov; 81(Pt 11):2573-604.

Update on adenovirus and its vectors.

_24 -



036394

Rutledge EA’, Halbert CL, Russell DW. J Virol. 1998
Jan; 72 (1) :309-19. Infectious clones and vectors derived from
adeno-associated virus (AAV) serotypes other than AAV type 2.

Sambrook and Russell (2001) «Molecular Cloning: A
Laboratory Manual (3rd edition), Cold Spring Harbor Laboratory,
Cold Spring Harbor Laboratory Press, New York.

Shevtsova Zl, Malik JM, Michel U, Bahr M, Kigler S. Exp
Physiol. 2005 Jan; 90 (1) :53-9. Promoters and serotypes:
targeting of adeno-associated virus vectors for gene transfer in
the rat central nervous system in vitro and in vivo.

Shipley JM', Miller RD, Wu BM, Grubb JH, Christensen SG,
Kyle JW, Sly WS. Genomics. 1991 Aug; 10(4):1009-18. Analysis of
the 5' flanking region of the human beta-glucuronidase gene.

Srivastava A, Lusby EW, Berns KI. J Virol. 1983 Feb;
45(2) :555-64. Nucleotide sequence and organization of the adeno-
associated virus 2 genome.

Storek B-, Reinhardt M, Wang C, Janssen WG, Harder NM, Banck
MS, Morrison JH, Beutler AS. Proc Natl Acad Sci USA. 2008 Jan
22; 105(3):1055-60. Sensory neuron targeting by self-
complementary AAVS8 via lumbar puncture for chronic pain.

Tratschin JD, Miller 1IL, Smith MG, Carter BJ. Mol Cell
Biol. 1985 Nov; 5(11):3251-60. Adeno-associated virus vector for
high-frequency integration, expression, and rescue of genes in
mammalian cells.

Unzu C, Sampedro A, Mauledn I, Alegre M, Beattie SG, de
Salamanca RE, Snapper J, Twisk J, Petry H, Gonzédlez-Aseguinolaza
G, Artieda J, Rodriguez-Pena MS, Prieto J, Fontanellas A.
Sustained enzymatic correction by rAAV-mediated 1liver gene
therapy protects against induced motor neuropathy in acute
porphyria mice. Mol Ther. 2011 Feb; 19(2):243-50.

Urabe Ml, Nakakura T, Xin KQ, Obara Y, Mizukami H, Kume A,
Kotin RM, Ozawa K. J Virol. 2006 Feb; 80(4):1874-85. Scalable
generation of high-titer recombinant adeno-associated virus type
5 in insect cells.

Urabe, M, Ding, C and Kotin, RM (2002). Insect cells as a

factory to produce adeno associated virus type 2 vectors. Hum

-25-



036394

Gene Ther 13: 1935-1943.

UsS20080008690: AAV virions with decreased immunoreactivity
and uses therefor

Vulchanova Li, Schuster DJ, Belur LR, Riedl MS, Podetz-
Pedersen KM, Kitto KF, Wilcox GL, McIvor RS, Fairbanks CA. Mol
Pain. 2010 May 28; 6:31. doi: 10.1186/1744-8069-6-31.
Differential adeno-associated virus mediated gene transfer to
sensory neurons following intrathecal delivery by direct lumbar
puncture.

WO 2007/046703: Improved aav vectors produced in insect
cells

WO 2007/148971: Vectors with modified initiation codon for
the translation of aav-rep78 useful for production of aav in
insect cells

WO 2009/014445: Baculoviral vectors comprising repeated
coding sequences with differential codon biases

WO 2009/104964: Optimisation of expression of parvoviral
rep and cap proteins in insect cells

WO 2011/112089: Mutated rep encoding sequences for use in
aav production

WO 2013/036118: Removal of contaminating viruses from aav
preparations

W02001/092551: Duplexed parvovirus vectors

W02011/122950: Monomeric duplex aav vectors

Wu P*, Xiao W, Conlon T, Hughes J, Agbandje-McKenna M,
Ferkol T, Flotte T, Muzyczka N. J Virol. 2000 Sep;74(18):8635-
47. Mutational analysis of the adeno-associated virus type 2
(AAV2) capsid gene and construction of AAV2 vectors with altered
tropism.

Xu Rl, Janson CG, Mastakov M, Lawlor P, Young D, Mouravlev
A, Fitzsimons H, Choi KL, Ma H, Dragunow M, Leone P, Chen Q,
Dicker B, During MJ. Gene Ther. 2001 Sep;8(17):1323-32.
Quantitative comparison of expression with adeno-associated
virus (AAV-2) brain-specific gene cassettes.

Zaldumbide Al, Hoeben RC. Gene Ther. 2008 Feb;15(4):239-46.
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DOOPMYVYIJIA N30BPETEHUA

1. Crioco6 neyenust i NpoQUIaAKTUKN HEBPOJIOTHUECKOTO HAPYLICHUs, TA€ clI0co0 BKIIOYAET BBEJCHHUE
NPUMaTy MHTPATEKAIbHBIM JIIOMOAIBHBIM MyTEM T'€HOTEPANEBTHYECKOTO BEKTOpa HAa OCHOBE a/IeHOACCOLMHPO-
BaHHOTO BUpyca (AAV), rie TeHOTepaneBTHYECKUH BEKTOp KOJUPYET KarcuiaHble Oenkn AAV ceporuna 5 u
COJIEP)KUT TE€H, KOJUPYIOMINI MPOXYKT, MPEACTABISIONINA TepareBTUIECKUH UHTepec, (IIaHKMPOBAaHHBIA HH-
BEPTUPOBAaHHBIMU KOHIIEBBIMH NToBTOpaMu ITR AAV.

2. Cnoco06 1o 1.1, Te MHTpaTeKaIbHOE JTIOMOATBHOE BBEICHHE OCYIIECTBISIIOT B MIOJIOKEHNH, BEIOPAaHHOM
13 rpynnsl, cocrosmen u3 L4 - L5, L3 -1L4, L1 -L2u L2 - L3.

3. Croco6 o 1.1 wim 2, rae reHoTepaneBTHIecKuil BekTop AAV mpencrasiser co0oil 0THOICTIOYSTHBII
TeHOTEepaneBTHYECKU BEeKTOp AAV MM MOHOMEPHBIHN AYIIJIEKCHBIA BEKTOP.

4. Cnioco6 1o mo00My M3 TIPEIIIeCTBYIONINX MyHKTOB, T/I€ YKa3aHHBIM MPOIYKT IreHa, MPEACTaBIISIOMUN
MHTEpeC, NpeIHa3HaAuYeH Ul IPUMEHEHUS B JICYEHUN WM NPO(MIAKTHKE COCTOSHMSA, BEIOPAaHHOTO U3 IPYIIIIHI,
cocrosiei n3 60koBoro aMmuoTpodudeckoro ckieposa (ALS), cnmHanpHON MbITIeuyHOM atpodun (SMA), 6oy,
xopeu ['enTHHITOHA, OONe3HU Asbureiimepa, oone3nn Tes-Cakca, atakcun @punpeiixa, aTakCHM TeJIeaHTHIKTa-
3uH, chnuHOUEepeOeusspHol arakcuu 1, 2 m 3 TumoB, Oone3snnm Humana-Iluka A, B u C, modamus-
YYBCTBUTEIBHOW JUCTOHUH, CHHAPOMA JIOMKOH XpoMocoMbl X, Oone3nn KpadOe, rimkorenosa tuna 2 (6one3Hb
[Tomne), mepBudHOrO OOKOBOTO CKIIepo3a, Oone3Hu Ilennueyca-Meprbaxepa, X-cLemIeHHOH aapeHoIeHKoaAN-
cTpouH, HEHpONAaTHH TUTAHTCKUX aKCOHOB, MHOXECTBEHHOH cucteMHo# atpoduu (MSA), npokcumanbHOH
MHOTOHHYECKOW MHOTIATHH, HEHPOHAJILHOTO IIepouIHOTO NHnodycunHosa (6one3us barrena) u paka.
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5. Cnoco0 1o 000My U3 TPeIIIeCTBYIOMUX MyHKTOB, rae ITR AAV spistorcs ITR AAV cepotuma 2.

6. Crioco0 1o 1r000My M3 MPEANIECTBYIOMNX ITYHKTOB, TJ€ yKa3aHHbBIH NPOIYKT BEIOpaH W3 TPYIIIBI, CO-
CTOSIIIEH M3 acTIapTHITITIOKO3aMHHHU/IA3bl, Oi-TAJIAKTO3UIa3bl A, MAJIBMUTOWI MPOTEHH THOACTEPa3bl, TPUIEITH-
JVJITIENTHAA3bI, JIN30COMAIBHOTO TPAHCMEMOPAaHHOTO Oejka, MPOJYKTOB MHOTHX I'€HOB, EPEHOCYHKA IIHUCTEH-
Ha, KUCJIOW IiepaMua3bl, KUCION o-L-(yko3unassl, 3alMTHOTO Oenka/KaTelicuHa A, KUCIION [-TIIIOKO3HIa3bl,
WU TIIIOKOLepeOpo3uia3bl, KUCIOH [B-rajakTo3uaassl, HaypoHaT-2-cynbdarassl, o-L-uaypoHnaasbl, ranakTo-
1epedpo3uIa3bl, KUCIIOH O-MaHHO3UAA3b], KHCION [3-MaHHO3HMAa3bl, apuicynbdaTassl B, apuncynsgaTasst A, N-
aleTWITAIAKTO3aMHUH-0-CyTbPaT  cynmbdaTa3sl, KUCIOH  [-ramakro3mpassl,  N-aleTHITITIOKO3aMHH-1-
tdochoTpanchepassl, kucnon chuaromuennHassl, NPC-1, kucnoit a-riaoko3uaassl, 3-rekco3aMuHAAA3E B, re-
napad-N-cynb¢aTasbl, o-N-alleTHINTIOK03aMUHUAa3kl, aneTnia-CoA:o-rioko3aMuHUI N-aneTuinrpancgepassl,
N-anetnirmoko3aMuH-6-cynbdar cyiabdarasbl, o-N-aleTHIraJakTo3aMUHAIA36l, o-N-aleTHiIratakTo3aMIHN-
Ja3el, O-HEHpaMUHHIA3Hl, [-TIIIOKYPOHHIA3bl, [3-TeKCO3aMHUHHUAA3bl A, KUCIOW JHIA3bl, HEUPOTPO(PHUUECKUX
(akTOpOB, TaKMX Kak HeHpoTpodudeckuii poctoBoii pakrop (NGF), Heiiporpopun-3 (NT-3), neiiporpodun-4/5
(NT-4/5), netiporpoduyeckuii pakxrop roixosHoro mosra (BDNF), uepedpanbusiii odaMrHOBEIN HeiipoTpodu-
yeckuii dakrop (CDNF), rmuanereiii Heliporpoduyeckuii dpakrop (GDNF), munuapHsiii Hefiporpodudeckuit
¢axrop (CNTF), uncynunononobusiii gakrop pocra 1 (IGF-1) m mukpoPHK ais moHMkeHHON peryssnuu jae-
(hexTHOTO TeHa.

7. Croco0 1o 1r000My 3 MPEANIeCTBYIONUX TyHKTOB, T/Ie T€H, KOJUPYIOUTHI MPOAYKT, IPEICTABIISIONIHA
TepaneBTHYECKUN MHTEpec, PYHKIMOHAIBHO CBSA3aH C AJIEMEHTaMH, KOHTPOJIHPYIOIUMHE SKCIPECCHIO, BKIIIO-
YaIOIUMH TPOMOTOP, KOTOPBIH 00ECIeYMBAaET SKCIPECCHIO YKAa3aHHOTO I'eHa, JOCTATOYHYIO ISl JOCTHKCHHS
TEpaneBTHYECKOT0 P PeKTa, MPHIeM MPOMOTOP MPEANOUYTHTEILHO BHIOpAH M3 MPOMOTOPA UTOMETAIOBHpPYCa
(CMYV), docthormuneparkunassl (PGK), mpomotopa CAG (koMOWHAIMS paHHETO YHXAHCEPHOTO DJIEMEHTA IIH-
TOMETaJIOBHPYCa M MPOMOTOpPa KypHHOTO [B-aKTHWHA), IPOMOTOpa TIIHATBHOTO (pHOpMILIIpHOTO KHCIOTo Oenka
(GFAP), mpomotopa cunancuna-1, Hefiponcnenuduyeckoi snonaszsl (NSE) u uagynupyemoro npomMoropa, Ta-
KOT'0 KaK reH-IIepeKIIIouaTelb WIN IPOMOTOD, ITOJYyIEeHHbIH U3 tet-onepoHa.

8. Cnocob 1o 11000My M3 IPEAIIECTBYIONINX TYHKTOB, I'JIe TEHOTEPANeBTUIECKIH BEKTOP JOMOIHUTEIEHO
BBOT B Cisterna magna nepes WHTpaTeKaIbHBIM JTIOMOATIBHBIM BBEJECHUEM, OJHOBPEMEHHO C HUM WM TIOCTIC
HETo.

9. Crioco6 1o MoGoMy H3 MPEAIECTBYIONMINX MyHKTOB, Ile CyobekTy BBOmAT 2x10"°-2x10" renomHbIx
Komnui Ha 1 Kr Macchl Tena.

10. Crioco6 1o 1.9, T1ie BBOAAT CyOBEKTY 8x10'%-6x10" remoMHuBIX KONHMit Ha 1 KT Beca Tea.

11. Crioco6 no nr060My M3 MpEIIECTBYIOMINX IYHKTOB, TJle CyOBbEeKTa He MMOJIBEpraloT IpeMeIUKaIliH Be-
IIECTBOM, KOTOPO€ KOHTPOJHPYET BHYTPHUUEPEITHOE NABJICHHE, W/ MOXET NMPUBOIUTH K HAPYIICHHIO MEX-
KJICTOYHBIX TUIOTHBIX KOHTAKTOB MEXIY SHIOTEIHAIEHBIMU KIETKAMH MUKPOIMPKYISITOPHON YaCTH COCYAUCTO-
ro pycna IITHC, w/mmm cmocoOGCcTByeT HOCTaBKE JICKAPCTBEHHBIX CPEACTB, TAKMX KaK XHMHOTEPANICBTHUYECKHE
npemapatsl, B [ITHC.

12. Croco6 mo mo0oMy W3 MPEANIECTBYIOMNUX IYHKTOB, TIe¢ CyOBheKTa HE MOJBEPTaloT BHYTPHBEHHON
peMeANKaliid MaHHUTOJIOM TIepe MHTPAaTEeKaIbHBIM JTIOMOAIBHEIM BBEICHHEM T'€HOTEPATIEBTUUECKOTO BEKTO-
pa AAV.

13. Crioco6 1o 1000My U3 MPEANIEeCTBYIOMNX ITYHKTOB, TIe TpUMart IpeICTaBiIsIeT COO0H YeloBeKa.

14. Crioco0 1o mo6oMy U3 IPENIIECTBYIONINX ITYHKTOB, I'/le TeHOTEPaNeBTHYECKUI BeKTop AAV He sBIIs-
€TCsl CAMOKOMIIIEMEHTapHBIM T€HHBIM BEKTOPOM.
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