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BBIAEJIEHHBII MO ®UIIHPOBAHHLINA BEJOK VP1 KATICHJIA AAVS

OBJIACTDb TEXHUKH

Hacrosiimast 3asiBka OTHOCHTCS K 00JacTH T€HHOM Tepamuu M MOJIEKYJISApHOH
Ouonoruu. bonee KOHKpPETHO, HacTosIIee H300pETEHHE OTHOCUTCS K BBIJEJICHHOMY
moaupuuupoBaHHoMy Oenky VP1 kamncupa ageHOacCOLMHUPOBAHHOIO BHpyca S5 cepoTumna
(AAVS), KOTOpPBIN CONEPKUT OAHY HIJIM HECKOJbKO AMUHOKHMCJIOTHBIX 3aMEH MO CPaBHEHHIO
¢ Oenkom VPl kancuma AAVS pukoro Tuma, KOTOpbIe MOBBIAKT 3((HEKTUBHOCTH

TPAaHCAYKIHWH, 4 TAKKE K KaliCUAy U BEKTOPY Ha €ro OCHOBE.

YPOBEHb U30BPETEHUA

AnenoacconunpoBaHHbiii BUpyc (AAV) nmpencrasiset codoii HeOonmpmoi (20 HM),
HECTIOCOOHBI K CaMOCTOSTEIbHOU peruiukanuu, 0e300004edHblii BUPYC. Y 4YeJoBeKa |
pUMaTOB OTIHCAaHO MHO€ECTBO Pa3IUYHBIX CEpOTHIIOB AAV. I'enom
aZleHOACCOILMUPOBAHHOTO BHUpyca comepkutT (+ wim -) omHouenodeynyr JIHK (ssDNA)
IUIMHOW OKono 4,7 Thica4 HykJeoTuaoB. Ha koHmax wogaekyiael reHomHoin JIHK
pacrioyararoTcss MHBEPTHPOBAHHBIE KOHIEBbIE MOBTOPHI (aHri. inverted terminal repeats,
ITRs). T'enom conmepxut aBe OTKpbIThie pamku cuutbiBaHus (aHri. ORF): Rep u Cap,
comepkalmux B ceOe HECKOJbKO albTePHATUBHBIX PAMOK CUUTBHIBAHUS, KOAHMPYIOLIUX
pasnuuHble OenkoBble MpoayKThI. [IpoaykTel Rep nuMeroT BaxkHOE 3HAUEHUE A PEIUTHKALNH
AAV, npu stom ren Cap, mOMHUMO ApPYyruUX ajJbTEPHATUBHBIX MPOAYKTOB, KOAHpPYyeT 3
kancunubix Oenka (VP1, VP2 u VP3). benku VP1, VP2 u VP3 HaxoasTCsl B COOTHOIIEHUH
1:1:10, obpasys ukocasapuueckuii kancun (Xie Q. et al. The atomic structure of adeno-
associated virus (AAV-2), a vector for human gene therapy. Proc Natl Acad Sci USA, 2002;
99:10405-10410). IIpu obpazoBaHuu pekomMOMHAHTHOro BekTOopa AAV (rAAV) kaccera
skcnpeccuu, GprankupoBannas UKII, ynakossiBaeTcst B kanicun AAV. I'eHbl, HeoOXoauMbIe
st permukanuu AAV, He BXOAAT B KacceTy. PekomOuHaHTHBIH AAV cunTaeTcss CaMbIM
Oe30macHBIM M OJHUM M3 HauboJiee IMHPOKO HCIOJB3YEMBIX BHPYCHBIX BEKTOPOB IS
nepeHoca reHoB in vivo. BekTopbl MOryT MHQHUIUPOBATH KJIETKH M3 TKaHEH MHOXECTBA
TUIOB, oOecnedynBas MOLIHYI0 M YCTOHYMBYIO TpPaHCTeHHYIO sKcmpeccnio. OHHU Taxxke
SBJISIIOTCS HEMATOT€HHBIMH M UMEIOT HU3KuH npodunp nmMmyHoreHHoctu (High KA et al,
«rAAV human trial experience» Methods Mol Biol. 2011; 807:429-57).

OnHoil M3 HACYIIHBIX Iejell ucciaenoBaHuil B obmactu paspadorku 3¢ dexTuBHOIM
reHOTEPAIHNH SIBJSETCS ONTHMHU3AIMNSA BEKTOPOB I MAKCUMAaJIbHOM TKAHEBOH TPAHCIYKIIUU

npu MUHUMH3ALlMU JO3bI BEKTOPA.



HsBecTHO, 4TO pasiaudHble cepoTunsl AAV  XapakTepu3yloTCS CpPOJACTBOM K
pPa3NUYHBIM pELenToOpaM Ha MMOBEPXHOCTH KJIETOK-X035€B, K KOTOPbIM OHH OOJamaroT
Tponu3MoM. Tak OCHOBHBIM H3BECTHBIM pelienTopoM st AAV?2 sBisieTcs renapaHcyib@par-
NPOTEOIJIMKAH, KOPELEeNTOPaMU BBICTYIIAIOT MHTErPUHOBBINA rerepoaumMep aVps, peuentop
¢dakTopa pocta pubOpoOIACTOB MEPBOro THMA U pelenTop GakTopa pocTa renaToLuToB, C-
Met. AAV12 cBsA3bIBaeTCs € renapaHcyiabpaT-mpoTeOrIMKAaHAMU U CHAJIOBON KHCIOTOM.
AAV4 u AAVS cBaspBatoTcst ¢ N- u  O-CBSI3aHHBIMH CHAJIOBBIMH KHCJIOTaMHU
cooTBeTCTBeHHO. AAVS 3aneiicTByeT peuentop ¢akTopa pocrta Tpombouuto. [Ipu 3Tom
YCTAHOBJIEHA CBSI3b MEKJY AMHUHOKHUCJIOTHOM MOCIENOBATEIbHOCTBIO OeKOB Kancuna AAV
C MPOILECCOM ero COOpKH, MHKAICHIANPOBAHNS M'€HOMa M CPOACTBOM K PAa3JIMYHBIM THIIAM
pelenTopoB, penpe3eHTUPOBAHHBIX HAa MOBEPXHOCTH KJIeTOK-X03seB (Govindasamy L. et. al.
Structural insights into adeno-associated virus serotype 5. J Virol. 2013 Oct;87(20):11187-
99).

B MEXIAyHapOaHOU 3as1BKe WO 2012145601 OIMHUCAHBI BUPHUOHBI
aZeHOoaCCOMUPOBAHHOTO BUpyca (AAV) C BApUAHTHBIM KAaNICHIHBIM O€JIKOM, TJI€ BUPHOHBI
AAV neMOHCTPUPYIOT OONBIIYI0 MH(PEKIHMOHHOCTh PETHHAIBHON KJIETKH, KOT/1a BBOISATCS
WHTPABUTPEAJbHON UHBEKIIUEN, IO CpaBHEHUIO ¢ AAV nUKOro Tumna.

B wmexnynapoanoii 3asBke WO 2013158879 omnmcan BekTOp Ha OCHOBE
ageHoacconuupoBaHHoro Bupyca (AAV) nns ngoctaBku CyOBEeKTy TeTepOoJIOrHYHOMN
MOCJIeA0OBATEIbHOCTU HYKJEUHOBOH KHCJIOTBI, coaepskamieidl kancuaHelii Oemok VPI,
KOTOPBII COAEP>KUT OJHY WM HECKOJbKO 3aMEH JIM3MHA, TA€ OAHA 3aMeHa JIM3MHA
npencrasiasier K137R, rme ymnomsHyTas 3ameHa Ju3uHA sBIsSeTCs 3(PQEKTHUBHOW s
UHTUOMpPOBaHUST YOMKBUTHHUPOBAHUS YHOMSHYTOTO KarnCHUAHOrO Oelika, U TeM CaMbIM
yBEJIMYUBAETCS TPAHCAYKLUS YIIOMSHYTOrO BekTopa AAV B KJIeTKe-MHUIIEHU.

Ha npanHbBIli MOMeHT cymectByer mnoTpedHOCTh B AAV ¢ yJIy4IIEHHOMH
TPAHCAYLUPYIOIMEH CIOCOOHOCTBIO, KOTOpPbIE BKJIOYAIT B CBOEH CTPYKTYpe pasJIMUHbIE
TPAHCTE€HbI, B TOM YHCJE€ KJIMHUYECKH BaKHbIE€ TPAHCIEHBI, AJISI HYXXKAAIOLIUXCA B 3TOM
NalLMEeHTOB. YJydlleHHe TKaHEeBON TpaHCAYKLUUU MO3BOJISIET MUHUMHM3UPOBATH J1O3BI
BBOJIIMOTO CYOBEKTY BEKTOpA.

ABtopamu n300peTeHus ObIJIO HEOKUIAHHO YCTAHOBJIEHO, YTO HAaJU4YHEe OJHOW WIIH
HECKOJIbKUX aMHHOKHUCIIOTHBIX 3aMeH B Oenke VP1 kancupa AAVS nukoro tuma, KOTOpbIe

BbIOPAHBI U3 TPYIIIIBL:
S651A,

S2Au T711S nnu



S2A, S651A u T7118,

OPUBOAUT K TOBBILIEHUIO 3(P(GEKTUBHOCTU TPAHCAYKLUUHM KJIETOK-MHUIIEHEH C
NOMOIIBI0 BekTopa Ha ocHoBe AAV ceporuna 5 ¢ paHHOW(bIMU) MoauduUKanuei(sMu) u
CYLIECTBEHHOMY YBEJIHUYEHHIO 3Q(PEKTUBHOCTH JOCTABKU TPAHCI€HA BEKTOPAMH HAa OCHOBE

rAAV ¢ yka3aHHBIMU BbIIIE€ MyTaLHUSIMU.

KpaTkoe onucanue uzodpereHus

B onmHOM U3 acmekToB Hacrosimee U300PETEHHE OTHOCHTCS K  BBIICJICHHOMY
moaudunupoanHoMy Oenky VPl kamcunma aneHOACCOLMHPOBAHHOTO BHpPyca S5 cepoTuma
(AAVS) nns  BbICOKO3((EKTUBHOW TPAHCAYKLUUU KIETOK-MHULIEHEH, COAepIKaIleMy
AMHUHOKHCIIOTHYIO TIOCJIeIOBaTeIbHOCTh Oenka VP1 kancuna AAVS nukoro Tumna, Kogupyemyro

reHoMm Cap, ¢ O10H MJIM HECKOTBbKUMH 3aMEHaMH, KOTOPbI€ BBIOPAHbI U3 TPYIIIIEL
S651A,
S2Au T7118S,
S2A, S651A u T711S.

B HexkoTOpBIX BapHaHTax aMHUHOKMCJIOTHas IMOCJienoBaTespHOCTh Oenka VP1 kamcuna
AAVS nukoro Tuna uMeeT aMUHOKUCJIOTHYIO MOCJIEI0BATENbHOCTD, NpencTaBieHHy0 SEQ

ID NO: 1.

B HekoTOphIX BapuaHTax BbIAEICHHBII MoanpuuupoBanHbliii 6enok VP1 kancuna AAVS

BKJIFOYAET OJJHY 3aMeHy B nojoxkeHun SO651A.

B HekoTophIX BapuaHTax BbIAEIEHHBIN MoanpuiupoBaHublii 6enok VP1 kancuna AAVS

UMEEeT aMHUHOKHUCJIOTHYIO MOCJIEI0OBATENbHOCTD, npeAacTtaBieHnyo SEQ ID NO: 2.

B HekoTOphIX BapuaHTax BbIAEIEHHBIN MoanpuupoBanHbiil 6enok VP1 kancuna AAVS

BKJTFOUaeT 3aMeHbl S2A u T7118S.

B HekoTophIX BapuaHTax BbIAEIEHHBIN MoauduuupoBanHsiii 6enok VP1 kancuma AAVS

UMEEeT aMHUHOKHUCJIOTHYIO TOCEN0OBATENbHOCTD, npeAacTaBieHHyo SEQ ID NO: 3.

B HekoTophIX BapuaHTax BbIAEIEHHbIN MoanduupoBanHbiil 6enok VP1 kancuna AAVS

BKJTFOUaeT 3aMeHbl S2A, S651A u T711S.



B HekoTophIX BapuaHTax BbIAENEHHBbIN MoanduiupoBaHHbiil 6enok VP1 kancuna AAVS

UMEEeT aMUHOKHUCJIOTHY IO MOCIEA0BAaTENbHOCTD, NpeacTasieHHyo SEQ ID NO: 4.

B omHOM M3 acmekToB HacTosIiee U300pETeHNEe OTHOCUTCS K BBIIEIIEHHONW HYKJIEUHOBOMN
KUCJIOTE, KOAMPYIOLIEeH BblIeyKa3aHHbIH MomauduimpoBaHHelii  Oenok VPl  kancupa
aleHOaCCOLMUPOBAHHOTO BHpyca S5 ceporuna (AAVS), KOTOpbII HCHONB3yeTCs IS

BBICOKO3 () (HEKTUBHOM TPAHCAYKIUHU KIETOK-MULIEHETH.

B  HekOTOpbIX BapHaHTaX BbIACJIEHHAs HYKJIEHHOBAs KHUCIOTA, KOAUPYIOINAs
MoauduLpoBaHHbIN Oeok VP1 karcuma aneHoaccouupoBaHHOTO BUpyca S ceporumna (AAVS)
C aMUHOKHCIIOTHON 3aMeHol SO51A, mpexacrtaBieHa HYKJIEHMHOBON IMOCIEI0OBATEIbHOCTBIO C
SEQ ID NO: 5 unu 1r0060¥ 1pyroi Mocyie10BaTeIbHOCTHIO, KOIUPYIOIIEeH COOTBETCTBY O LY O
AMUHOKHCJIOTHY IO MOCJIEIOBATEIbHOCTD MOAU(PHUIHPOBAHHOTO Oenka Karcuna

aJICHOACCOLIMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMUHOKHCIIOTHOH 3aMeHoi SO51A.

B HEKOTOpBIX BapHaHTax BbIACIEHHAs HYKJIEHWHOBAS KHUCIOTA, KOAHPYOIIAs
MoudpuLUpoBaHHbIN Oeiok VP1 karcuna aneHoaccouupoBaHHOTO BUpyca S ceporumna (AAVS)
C aMUHOKUCJIOTHbIMM 3amMeHamMu S2A  u  T711S, npencraBieHa  HYKJIEMHOBOMH
nocinenosarenbHocThi0 ¢ SEQ ID NO: 6 unm moboil npyrofl mocienoBaTelbHOCTBIO,
KOAUPYIOIIEH COOTBETCTBYIOIIY IO AMUHOKHCJIOTHY IO IIOCJIEIOBATENBHOCTD
MOIU(pULIMPOBAHHOTO OeJika Karcuaa aJIeHOacCOLUHPOBAHHOTO BHpyca S5 ceporuma (AAVS) ¢

AMUHOKHUCJIOTHBIMY 3aMeHamMu S2A u T7118S.

B HexoTOpbIX BapuaHTax BblAEJIEHHAs HYKJIEWHOBAs KHUCJIOTA, KOAUPYIOLIAs
moauduumpoBanHbIii Oenok karncuaa VP1 ageHoaccounupoBaHHOro BUpyca 5 ceporuna (AAVS)
C aMUHOKHCJIOTHbIMU 3amMeHamMu S2A, S651A u T711S, mnpencraBieHa HYKJIEHMHOBOH
nocienosaresbHOCcThi0O ¢ SEQ ID NO: 7 unu moboil apyrodl mocienoBaTelbHOCTBIO,
KOAUPYIOIIEH COOTBETCTBYIOIY IO AMUHOKHCJIOTHY IO NOCJIEIOBATEIHbHOCTD
MOIU(ULITPOBAHHOTO OeJika Karcuaa aJeHOacCOLMMPOBAHHOTO BHpyca S5 ceporuma (AAVS) ¢

AMUHOKHCIIOTHbIMU 3aMeHaMu S2A, S651A u T7118S.

B onHOM U3 acnekToB HacTOsIIee U300PETEeHHE OTHOCUTCS K BBIIEICHHOMY KArlCUAy IJist
BbICOKO3 (P (heKTUBHOW TPAHCAYKIUHU KJIETOK-MHUIIEHEH, KOTOPBIA BKIFOYAET BbIIIEYKA3aHHBIH

MonuduLrpoBanHbIi 6eok VP 1 karcuna ageHoacconuupoBaHHOro Bupyca S ceporuna (AAVS).

B HEKOTOPBIX BapHuaHTax BbII[eJ'IeHHbII\/'I Karicunjg BKJIFOYAET BbIH_Ie}IKaSaHHI:Jﬁ

moaudunmpoBanHslii Oenok VP1 karncuna anenoaccounnpoBaHHOro Bupyca S ceporuna (AAVS),



6enok VP2 kancuna AAVS wnn ero moguduuupoBaHHblii BapuaHT u 0enok VP3 xancuma AAVS

WK €10 MOAU(UIIMPOBAHHBINA BApUAHT.

B HekoTopbIX BapmaHTax BBIOEICHHBINH Kancupa BkmouaeT Oenmok VP2 kamcuma AAVS

JAHUKOI'O THUIIA.

B HEeKOTOpBIX BapHaHTax BbIIEJNEHHbIH Kamcupa Bkiroudaer Oenoxk VP2 kanmcuma AAVS
JAMKOrO THIA, KOTOPBIH MMEET aMHHOKHCJIOTHYIO IOCJIE€NOBATENbHOCTb, MPEICTABICHHYO

SEQ ID NO: 8.

B HEKOTOpBIX BapHaHTaX BBIAEJIECHHBIA KAaNCHJ BKJIHOUYAET MOAH(DULIMPOBAHHBIN OOk

VP2 kancuna aIeHoacCOLMUPOBAHHOTO BUpyca 5 ceporuna (AAVS).

B HEKOTOpBIX BapHaHTaxX BBIACIEHHBIN KAlCHI BKJIOYAET MOIU(HUIIMPOBAHHBIA OEIOK

VP2 xancuna AAVS, kotopslii conep:xut 3ameny T5758S.

B HEKOTOpBIX BapHaHTaxX BBIACNEHHBIN KalCHI BKJIOYAET MOAWU(HUIIMPOBAHHBIA OEIOoK
VP2 xancupa AAVS5, koropblil comepkuT 3ameHy T575S, u uMeeT aMHUHOKHCIOTHYIO

NOCJIEeA0BATENbHOCTD, NpeacTasieHHyo SEQ ID NO: 9.

B HeKOTOpBIX BapHaHTaxX BBIAENEHHBIN KalCHi BKIOYAET MOAU(PUIMPOBAHHBIN O€I0K

VP2 xancuna AAVS, kotopslii conep:xut 3amenbl S515A u T575S.

B HexoTOpBIX BapMaHTax BBIAENEHHBIN KalCHi BKJIOUYAET MOAU(UIIMPOBAHHBIA OeloK
VP2 kancuna AAVS, xotopblii conepskut 3ameHbl S515A u TS575S, n uMeeT aMHMHOKHUCIOTHYO

NIOCJIeI0BATENbHOCTD, NpencTaBieHHyo SEQ ID NO: 10.

B HekoTOpbIX BapuaHTax BBIACJCHHBIH Karcua BkitodaeT Oeiok VP3 kancuma AAVS

JIIUKOT'O THIIA.

B HekoTOpbIX BapuaHTax BBIICICHHBIH Karcua BkiIrodaeT Oeiok VP3 kancuma AAVS
JUKOTrO THIA, KOTOPbIM HIMEeT aMUHOKHUCIOTHYIO MTOCIEI0BATENbHOCTD, ITpeacTaBleHHYI0 SEQ

ID NO: 11.

B HEKOTOPBIX BapHaHTaxX BBIAEJECHHBIA KalCHI BKIIOUYAET MOAM(DULIMPOBAHHBIN OOk

VP3 kancuna aIeHoacCOLMUPOBAHHOTO BUpyca 5 ceporuna (AAVS).

B HEKOTOpBIX BapHaHTax BBIAECNEHHBIH KalCHI BKJIOYAET MOAWU(UIIMPOBAHHBIA OEIOoK

VP3 xancuna AAVS, kotopslii conepxut 3ameny T5198S.



B HeKOTOpBIX BapHaHTax BBIAENEHHBIN KalCHI BKJIOYAET MOAU(UIIMPOBAHHBIA OEIOK
VP3 xancupa AAVS5, koropwlil comepkuT 3ameHy T519S, u uMeer aMHUHOKHCIOTHYIO

NOCJIEeA0BATENbHOCTD, NpeacTasieHHyo SEQ ID NO: 12.

B HEKOTOPbLIX BapHUaHTaXx BBIAEJICHHBIM KarCHUJ BKJIIOYAET MOHH@HHHPOB&HHHﬁ 6eok

VP3 kancuna AAVS, koropelit conepxut 3amenbl S459A u T519S.

B HexoTOpBIX BapuaHTaX BBLACIEHHBIN KaIllCHJ BKJIOYAaeT MOAU(HLMPOBAHHBIN OEIoK
VP3 kxancuna AAVS, xoropsiii conepkuT 3ameHbl S459A u T519S, u umeeT aMUHOKHUCIOTHY IO

NOCJIeA0BaTeNbHOCTD, NpeacTasieHHyo SEQ ID NO: 13.

B onHOM M3 aCneKTOB HacTOsIIee U300PETEHNE OTHOCUTCS K BBIICJICHHOW HYKJIEHHOBOM
KUCJIOTE, KOAMPYIOLIEH  BBIIEYKA3AHHBIA  KanCuj, KOTOPBIM  HMCHOJB3YyeTCA  IJIA

BbICOK03((HEKTUBHON TPAHCIYKIINHU KJIETOK-MHULIEHEH.

B omgHOM M3 acmekToB HacTosllee H300peTeHHe OTHOCUTCA K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJ€HOACCOLMMPOBAHHOrO BHpyca 5 ceporuna (rAAVS) nns mocraBku
CyOBEKTY TeTepOJOTHMYHONH IMOCIEeAOBATEIbHOCTH HYKJIEUHOBOW KHUCIOTBI, KOTOPBIH

BKJIFOYAET:
1) BeIIEyKa3aHHBIN KaINCHI, U

2) reTepoJIOTHYHYIO IOCIEAOBATEIbHOCTh HYKJIEHHOBOH KHCIIOTBI, COnepiKaliei
peryJiaTopHble MOCIEN0BaTeIbHOCTH, KOTOpPbIe OOECNeYUBAIOT 3KCIPECCUI0 MPOIYKTa,
KOJUPYEMOTrO IeTepOJOTMYHON MOCIEA0BATENIbHOCTBIO HYKJIEHHOBOW KHUCJIOTHI, B LEIEBBIX

KJICTKax.

B HekoTOphIX BapuaHTax BEKTOp Ha OCHOBe TAAVS comepXHUT reTepoJOTHUYHYIO
MOCJIENOBATEIbHOCTh  HYKJIEMHOBOM  KHUCJIOTBI, KOAUPYIOUIEHW MOPOAYKT, KOTOPBIH

NpenCTaBIseT COOOM TepaneBTUUECKUI MOJHUIIENTHA WIH PETIOPTEPHBIA MOJUTIETITHI.

B HekoTOpbIX BapuaHTax BEKTOp Ha OCHOBe TAAVS comepXUT TreTepoJOTHYHYIO
MOCJIENOBATEIbHOCTh  HYKJIEMHOBOM  KHUCJIOTBI, KOAUPYIOUIEH MPOAYKT, KOTOPBIN
npeAcTaBisieT COOOW TepameBTHYECKUN TMOJUMEeNTH, e TePareBTUYSCKUN IMOTHIeNTHI
npencTaBisier coboil (akTop CBEPTHIBAHMSA KPOBH, BBIOMPAEMBIH M3 TPYIIIBL, COCTOSINEH U3

¢axrtopa VIII, pakropa IX mnm nx ¢pyHKIHOHAIBPHOTO BApHUAHTA.

B HexkoTOpbIX BapuaHTax BEKTOpP Ha OCHOBe TAAVS comepXXUT TreTepOJOTHYHYIO
MOCJHENOBATEIbHOCTh  HYKJIEMHOBOW  KHUCJIOTBI, KOJMPYHOILIEHM MNPOAYKT, KOTOPBIA

npexcrasisiet coboit paxrop VIII mnu ero pyHKIMOHATBHBIN BApUAHT.



B HexkoTOpbIX BapuaHTax BEKTOpP Ha OCHOBe TAAVS comepXUT TreTepOJOTHYHYIO
MOCJE€NOBATEIbHOCTh  HYKJIEMHOBOM  KHUCJIOTBI, KOAUPYIOLIEH MPOAYKT, KOTOPBIH

npexcrasisieT coboit paxrop IX nnm ero pyHKUNOHATIBHBIN BapHAHT.

B onmHOM u3 acmekToB Hacrosimee H300peTeHHe OTHOCUTCA K (apMaleBTUYEeCKOI
KOMITO3HIIMH JIJISi JOCTABKH M€HHOT'O MPOAYKTa HYXKIAIOIIEMYyCsl B 3TOM CyOBeKTy, KOTopas

COJIEPIKUT:
a) BhILIEyKa3aHHbIN BEKTOpP Ha OCHOBe TAAVS; u
b) bapmaneBTHYECKU MPUEMIIEMbINA SKCIIUTUEHT.

B HekoTOpbIx BapuaHTax (papMameBTUYECKAash KOMIIO3UIUS HCIONb3YeTCsl IS

AOCTAaBKU I'€HHOI'O MPOAYKTA HYKAAOIEMYCA B 5TOM YCJIOBECKY.

B onHOM U3 acmekToB HacTosmee n300peTeHne OTHOCHTCS K CITOCO0Y JOCTaBKH T€HHOTO
MPOAYKTA HYXOAIOIEMYCs B 3TOM CYOBEKTy, KOTOPBbIH BKJIIOYAET BBEIEHUE CYOBEKTY
BBIIIEYKa3aHHOTO BEKTOpa Ha OCHOBe TAAVS unu BhIIEYyKAa3aHHOW (hapMaleBTUYECKOH

KOMITIO3HUILIUH.

B HEKOTOPBLIX BapUaHTaAx cnocod AOCTABKU TCHHOI'O MNPOAYKTA HUCIOJb3yCTCA IJisA

AOCTABKU I'€HHOI'O NPOAYKTA HYKAAOIEMYCA B 3TOM HCJIOBEKY.

B opgHOM wu3 acmekToB HacTosllee U300peTeHHe OTHOCHTCA K IMPUMEHEHHIO
BBIIIEYKA3aHHOTO BEKTOpa Ha OCHOBE TAAVS WM BbIlIEyKa3aHHOH (hapMaleBTUYECKOM

KOMIIO3ULIMH AJIs JISYeHHsI 3a00JIeBaHMS Y HY KA LIETOCs B 3TOM CyOBbeKTa.

B HexoTOphIX BapuaHTaX MPUMEHEHHE HCIOJb3YeTCs IJIsl JieueHus 3a00JIeBaHUsS Y

HYXKAAKOMErocsa B 9TOM Y€JIOBCKA.

B HekoTOphIX BapWaHTax MPUMEHEHHUs 3a00JieBaHWE BBHIOUPAIOT W3 TPYIIIIHL:
3aboneBaHusl KpPOBM, 3a00JNeBaHHUS LEHTPAJbHOH HEPBHOW CHCTEMBbI, 3a0oieBaHUsA

MeTabonu3Ma; 3a001€BaHUsI MBIIIIL[, HACJEICTBEHHbIE 3a00JIEBAHMUSI.

B HEKOTOpBIX BapHaHTax NpUMEHEHNUs 3a00eBaHNe IPECTaBIseT coOol 3aboneBanne

KpOBH.

B HekOoTOpBIX BapuaHTax MPUMEHEHUs MNPOAYKT OKCIPECCUU TeTePOJOTHYHOU
MOCJIEIOBATEIPHOCTH HYKJIEMHOBOW KHCIOTHI MpeacTasisier cobol ¢akrop IX wmmm ero

(YHKIIMOHAIBHBIN BapUAHT.



B HekOoTOpBIX BapuaHTax MPUMEHEHUs MNPOAYKT OKCIOPECCUU TeTePOJOTHYHOU
MOCJIEIOBATENIbHOCTH HYKJIEMHOBOW KHUCJIOTHI mpencrasisieT coboit ¢axrop VIII wmmum ero

(yHKUMOHABHBIN BAPUAHT.

B HeKOTOpPBIX BapHaHTax NpUMeHeHus 3a001eBaHNe IPeACTaBIsieT co00 3aboneBaHme

MBIIIIT.

B HekoTOpbIX BapuaHTax NpUMEHEeHHsI 3a0ojeBaHHME TIPEACTAaBIseT COOOM

HaCJIE€ACTBEHHOC 3a00eBaHuE.

B onHOM W3 acmekToB HacTosiee H300pETeHHEe OTHOCHTCS K CIOCOOY MOJYYeHUs
BBIIIEYKA3aHHOTO BEeKTOpa Ha OCHOBe TrAAVS, KOTOpBIA BKJIHOYAaeT TPAHCHEKIUIO KIIETOK-

NPOAYLIEHTOB BBILIEYKa3aHHON HYKJIEMHOBOM KUCJIOTOM, KONUPYIOILIEH BbIIIECYKa3aHHBIN KanCua.

KpaTtkoe onucanue uyeprexei

@ur. 1. Konbuesas cxema miasmunsl pAAV-linker, npenHa3HaueHHOM JIs1 KJIOHUPOBAHUS

Oubnmorek ciydyalfHbIX BAPHAHTOB r'eHa Karcuaa AAV msToro ceporuna.
AmpR — ren 6era-nakramaspl, 00€CIEUNBAIOLINN YCTOHYHUBOCTD K AMITULMILIHHY,
pUC origin- pUC OpHUIKUH peIUTHKALIH B OaKTepUsIX,
ITR — uHBEpTHPOBaHHBIE TEPMUHAJIBHBIE TIOBTOPBI,
CMYV-Promoter — npoMOTOp paHHUX F€HOB LIUTOMETaJIOBUPYCa,

POly A - MOCJICAOBATCIIbHOCTE CHUIHAJIAa TMOJIMAACHUIIMPOBAHUA, MOJIA TMOBBIIICHHSA

crabunpHocTH MPHK,

HBG Intron — (human beta globine intron), ¢pparmenr rexa 3 rmoOuHa yeaoBeka, HECY LM

VHTPOH,
GFP- ren 3enénoro (nyopecueHTHOro Oenka,

T2A - 2A pacuieruisiroIuics NenTUA, MO3BOJISIET OCY IECTBIISATh KO3KCIIPECCHIO LIEJIEBOTO

U PETIOPTEPHOTO OENKOB.

@ur. 2. Kombuesas cxema miasmunbl pAAV-Rep, npenHazHaueHHOH I1si HapaOOTKU
PEeKOMOMHAHTHBIX BHPYCHBIX MpenapaToB TUKoro tuna AAYV msroro ceporuna u3 OubInoTeKku
CJly4alHbIX BAPUAHTOB.

AmpR- ren Gera-nakramasbl, 00eCeuNBarOINi yCTOHYUBOCTh K aMINLIMJUINHY,
8



pUC origin- pUC OpUIKHH peIUTHKALHN B OaKTePUsIX,
Rep genes — nocnenoBatenbHOCTh reHa Rep, kogupyromias Oenku permmukarmu AAV.

@ur. 3. Konpuesas cxema mnasmuabl pHelper, npennasHaueHHON 11 HapaOOTKH
PEKOMOMHAHTHBIX BUPYCHBIX MpenapaToB AUKoro tTurna AAV msaToro ceporumna u3z 6ubanorexku

CJIy4aiHbIX BAPHAHTOB.
AmpR- ren GeTa-nakramasbl, 00eCeYNBAIOLINI YCTOWYUBOCTD K AMITULIUJUIUHY,
Ori- OpUIUKHIH PeTIMKalKuU B OaKTEPHUsX,

Adeno E2A — mocienoBaTebHOCTh T€HA XENNEePHOrO aJeHOBHUPYCA, YYaCTBYIOINAS B

perukauuu BupycHoit JJHK,

Adeno E4 - mocnenoBarenbHOCTh T'€HA XENNEPHOrO aJACHOBHPYCA, YYACTBYIOINAS B

perukauuu BupycHoit JJHK,

Adeno VARNA - mocienoBaTebHOCTh TeHa XENMEePHOrO aIeHOBUPYCa, OTBEHAOIIAs 32

CTUMYJIALIUIO TPAHCJIALIUA KaK PAaHHUX, TaK U MO3AHUX BUPYCHBIX T'CHOB.

@ur. 4. Anamu3 s¢¢exruBHocTH TpaHcaykuun kinerok CHO-K1-S  BupycHbME
npenapatamu Ha ocHoBe AAVS-GFP, raoe Genox VP1 xancuna AAVS nukoro Tuma, BKIIOYAET

OOHY WJIN HECKOJIbKO aMUHOKUCJIOTHBIX 3aMCH.

@ur. 5. Ananu3 konuentpauuu O6enka hFIX B cpene, cobpannoii ¢ knerok CHO-K1-S
crycTs 7 AHEH Mocie TpaHCIy KUK BUPYCHBIMU ITpenapaTtaMu Ha ocHoBe AAVS-hFIX, raoe 6enok

VP1 kancuna AAVS aukoro Tumna, BKIOYAET OJHY UM HECKOJIbKO AMUHOKUCIIOTHBIX 3aMEH.
@ur. 6. [TonokeHnue OenkoB kancuaa AAVS B reHOMe.
2087-4258 m.u — VP1
2495-4258 m.u — VP2

2663-4258 m.u — VP3

Onucanue n3odpereHus

Onpeoenenus u oowue memoosi



Ecnu unoe He OMPEACIICHO B HACTOALIEM JOKYMEHTEC, HAYHYHBIC U TCXHUYCCKUEC TCPMUHDI,
HUCIIOJIB3YEMBIE B CBA3U C HACTOSALIUM I/1306peTeHI/IeM, 6YI[YT HUMETb 3HAYCHUS, KOTOPBIC OOBIYHO

IOHATHBI CIIENUAJIUCTAM B HaHHOﬁ obnacTu.

Kpome Toro, ecnu o KOHTEKCTy He TpeOyeTcsi HHOE, TEPMUHBI B €IMHCTBEHHOM YHCIIe
BKJIFOYAIOT B ce0sl TEPMUHBI BO MHOKECTBEHHOM YHCIIE, M TEPMHUHBI BO MHOKECTBEHHOM HHCJIE
BKJIIOYAIOT B ce0sl TepMUHbI B €AMHCTBEHHOM umcie. Kak mpaBwio, ucmonblyemas
KJIacCU(UKALHSI U METObI KYJbTUBHPOBAHHUS KJIETOK, MOJIEKYJISIPHOM OMOJIOTUH, MMMYHOJIOTHH,
MHUKPOOMOJIOTUY, TEHETUKH, AHAJIUTUYECKOW XUMHUHM, XWUMHH OPTaHHYECKOr0 CHHTE3a,
MEIUIHCKOH U (apMaLEeBTHUECKOW XUMHH, a TakKe THMOpUAM3alMM U XUMHH Oejka |
HYKJIEMHOBBIX KHUCJIOT, ONKMCAHHBIE B HACTOALLEM JAOKYMEHTE, XOPOLIO U3BECTHBI CIIELIUAINCTAM
U IIUPOKO MPUMEHSFOTCS B JAHHOW obnmacth. PepMEeHTATUBHBIE PEAKIIMH H CIIOCOOBI OUHUCTKH
OCYIIECTBIISIFOT B COOTBETCTBHM C HMHCTPYKUMSIMH TPOM3BOAMUTENS, Kak 3TO OOBIYHO

OCyHIECCTBJIACTCA B JTaHHOM O6J'IaCTI/I, HJIN KaK OIMMUCAHO B HACTOAIIEM JOKYMCHTE.

«BpIIeneHHbli» O3Ha4YaeT U3MEHEHHbIH WM YAAJICHHBIA U3 NPUPOAHOTO COCTOSTHHS.
Hanpumep, HykJIeMHOBasi KUCJIOTa WIH NENTUJ, B NPUPOAE NMPUCYTCTBYIOLINUE B KUBOTHOM, HE
SIBJIAFOTCSL  «BBLAECJICHHBIMW», HO T€ K€ HYKJIEHMHOBAas KUCJIOTAa WIM NENTHA, YaCTUYHO WU
MOJHOCTBIO OTAEJIEHHbIE OT MATEPHUAJIOB, CONMYTCTBYIOIIMX UM B HUX MNPUPOJHOM COCTOSIHUH,
SIBJIIIOTCSL  «BBIIEJICHHBIMIW». BbIneneHHas: HyKJIeHMHOBass KHUCJIOTAa WiIH O€JoK MOIyT
CYIECTBOBATh, MO CYLIECTBY, B OYHIIEHHON (popMe WJIM MOTYT CyIIEeCTBOBATh B HEMPUPOIHOM

OKPY>KE€HHUH, TAKOM KaK, HallpuMep, FreHeTHIeCKU MOAU(PUIMPOBAHHON KJIETKE.

OnpeneneHusi «BCTPEUAIOIIMICS B IPHUPOAE», «HATUBHBII» WIM «JIUKOTO THIIA»
UCTIONB3YIOT ISl OMHMCAaHUsT OOBEKTa, KOTOPBIH MOXHO OOHapyXHTh B MPHPOAE Kak
OTJIMYAOIIUNACS OT TOJYy4aeMOro HUCKyCCTBeHHO. Hampumep, Oenok WM HYyKJICOTHIHAs
NOCJIEIOBATEIbHOCTh, TMPUCYTCTBYIOIIUE B OpraHM3Me (BKJIOYas BHUPYC), KOTOPbIE MOXHO
U30JIUPOBaTh W3 HCTOYHWKA B TPUPOAE, U KOTOpble HE MOIU(HUIMPOBAHBI YMBIIIJICHHO

CTIEIAJIUCTOM B JJaOOpaTOpHH, SIBJISIFOTCS] BCTPEYAOIIMMUCS B PUPOJIE.
TepmuH «reHOM» OTHOCHUTCS K TTOJIHOMY T€HETHUECKOMY MaTepHuajy OpraHu3Ma.

B nHacTosiem onucaHuM U B nocienyomei popmyie n3oOpereHus, i KOHTEKCTOM He
MPENyCMOTPEHO HMHOE, CJIOBAa «BKJIIOYATBY W «CONEP)KAaTh» WM HMX BapUaLlUM, TaKHe Kak
CUMEIOIINI», «BKJIOYAETY», «BKJIIOYAIOLIUINY, «COAEPKUT» WIH «CONEpPIKAIlHi», CIenyeT
MOHMMATh KaK BKJIFOYEHUE YKA3aHHOTO LIEJIOTO WK TPYTIIBI HEJIbIX, HO He UCKJIFOUYeHHE JIF00O0T0o

APYTroro LeJoro Uiy rpy bl LEJbIX.
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benox (Ilenmuo)

B HacrosiimeM OMUCAaHWU, TEPMHHBI KIIENTHIY», KIOJUNENTHI U «OEJOK» HCIONB3YIOT
B3aMMO3aMEHSIEMO, M OHH OTHOCATCS K COEIMHEHHUIO, COCTOSIIeMY M3 aMUHOKHCIIOTHBIX
OCTaTKOB, KOBAJIEHTHO CBSI3aHHBIX MENTUAHBIMU CBS3SIMH. beJIOK MM MenTH]I TOJKEH COAepKaTh
N0 MEHbLIEH Mepe IBe aMHUHOKHUCJIOTHI, U HE CYLIECTBYeT OTPaHHYEHUN MO MaKCHUMaJIbHOMY
KOJIMYECTBY AMHHOKHCIIOT, KOTOpPbIE€ MOXET COAEpKaTh MOCIEAOBATEIbHOCTh O€Nka WIN
nentuaa. [lonunenTuapl BKIIOYAKOT JIFOOOH menTua win OeNoK, Conepskalliuii Be Wiu Oojiee
AMUHOKHCJIOT, COEOUHEHHBIX OPyr € JAPYroM MENTHUAHBIMU CBs3sMu. Kak TpPUMEHSIOT B
HACTOSIIEM OIMHUCAHUHM, TEPMHUH OTHOCHTCS M K KOPOTKHM LEMsM, Takke OOIIENPUHSITO
0003Ha4YaeMbIM B 3TOH 00JIACTH, HANIPUMEpP, KaK MENTUIbI, OJUTONENTHIbI U OJIMTOMEPHI, U K
Ooyiee NIMHHBIM LIETSIM, KaK MPaBHIIO, 0003HAYaeMbIM B 3TOH 00J1aCTH Kak OEJIKHU, MHOXKECTBO
THUTIOB KOTOPBIX CyinecTByeT. «llogumenTtuapy BKIFOYAOT, MOMHMO MPOYEro, HampuMep,
OMOJIOTHYECKH AaKTHUBHBIE (PparMeHThl, MO CYIIECTBY, TOMOJIOTUYHbIE TMOJUMENTH B,
OJIUTOTENTH/IbI, TOMOJUMEPBI, TE€TEPOIUMEPBI, BAPUAHTHI MOJUTICNITHIOB, MOIU(UIINPOBAHHBIE
TIOJIUTNIENITUIbI, TIPONU3BOAHbBIE, AHAJIOTH, CIIUTHBIE Oeyku. [lomunenTrabl BKIIIOYAIOT MPUPOIHBIC

NENITUABI, peKOM6I/IHaHTHbIe nenTuabl, CHHTCTUYCCKUC NECIITUABI UJIHN X KOM6I/IHaI_II/IIO.

Tepmunbl «Tpacopmanusy, «TpPaHCHEKLHsD», CTPAHCAYKLHS» OTHOCIATCA K JIFOOOMY
cnocoOy WM CPEACTBaM, C MOMOIIBIO KOTOPHIX HYKJIEHMHOBAs KUCJIOTA BBOJUTCS B KIIETKY HIIU
OPTraHU3M-XO0351UH, U MOTYT OBITh HCIIOJIb30BAHbBI B3aMMO3aMEHAEMO AJIs Tepelaui aHaJIOTMYHOTO
3HaueHus1. Takue criocoObl BKIIFOUAKOT B ceOst Oe3 orpaHn4eHHs TPaHC(HEKIIHIO, 3JIEKTPOIIOPALIHIO,

MHKPOUHbEKLNH, HHuImpoBanue, [13I -criasnenne u Tomy nopo0OHoe.

Monekynvt HyK1€UHOBYIX KUCIOM

TepMuHbl «HYKJIEMHOBAasi KHUCJIOTa», «HYKJIEHWHOBAas MOCIEAOBATENBHOCTLY WU
«HYKJICMHOBOKHUCJIOTHAs1  IOCJENOBATEIbHOCTEY,  «IIOJIUHYKJICOTHA», «OJUTOHYKIEOTHIY,
«TOJIMHYKJIEOTU/IHAsl MTOCIEA0BATENBHOCTEY U «HYKJIEOTHAHAS MOCIENOBATENbHOCTEY, KOTOPBIE
HCIIOJIB3YIOTCSI PABHO3HAYHO B JAHHOM OIMCAHUH, OOO3HAYAIOT YETKYIO IOCIENOBATENIBHOCTD
HYKJICOTUZIOB, MOIU(ULIMPOBAHHBIX MM HE MOJU(PHUIMPOBAHHBIX, ONPENEISIIOMY (HparMeHT
WIA y4aCTOK HYKJIEMHOBOM KHCJIOTBI, CONEPKAIIYI0 WIM HE COAEPKALIYI0 HENPHUPOIHBIE
HYKJICOTUbI U sBIsitomnytocss nmubo asyxuenodeynoil JIHK wim PHK, nubo onmnHouenouedHoi
JHK nmm PHK, nmu6o nponykramu TpaHckpumninn ykazaHasix JJHK.

Crierranuct B 3ToH 00JacTH MMeeT OOIIMe 3HAHUS O TOM, YTO HYKJIEHHOBBIE KHCIIOTBI
SABJSIFOTCA ~ MOJIMHYKJIEOTHUAAMH, KOTOpPbIE MOXHO THUAPOJU30BATh OO  MOHOMEPHBIX

KHYKJICOTUAOB. MOHOMeprIe HYKJIICOTUABI MOXHO TUAPOJIN30BATH B HYKJICO3UIbL Kaxk
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MNPUMEHSAOT B HaCTOALIEM OIMMCaHHNH, MOJIMHY KJICOTHUbI BKJIFOYAKOT, B Ka4yeCTBE
HEOTrpaHUYHNBAOIUX NPUMEPOB, BCC NMOCICA0OBATCIIBHOCTU HYKJ'IeI/IHOBOI\/'I KHCJIOTBI, IOJIy1aCMbIC
MOOBIMU CcITOCO0aMU, TOCTYITHBIMU B 3TOW OOJIACTH, BKJIFOYAs, B KAYECTBE HEOTPAHMYHBAOIINX
PUMEPOB, PEKOMOWHAHTHBIE CIIOCOOBI, T.€. KJIOHMPOBAHUE TTOCIEIOBATEIbHOCTEH HYKIIEHHOBON
KUCJIOTBI U3 PEKOMOWHAHTHON OWMOMMOTEKM MM Te€HOMAa KIIETKH, HCIIOJIb30BAHUE OOBIYHON

TexHosioruu kionuposanus u [P u T.11., u cnocobamu CHHTE3A.

3nech Takke Clenyer YIOMSHYTb, YTO JaHHOE H300peTeHHe He OTHOCHTCS K
HYKJIEOTUTHBIM TTOCJIEIOBATEIbHOCTSIM B X MPUPOIHON XPOMOCOMHOM Cpefie, T.€. B IPUPOTHOM
cocrosinuu. [TocnenoBaTeIbHOCTH JAHHOTO M300peTeHus: ObUTU BbIEJIEHbI W/ WA OYHINEHBI, T.€.
OBLIH B3ATHI MPSIMO UJIM KOCBEHHO, HAIIPUMED, My TeM KOIMPOBAHUS, IPH 3TOM HX cpena Obuia 1mo
MeHbIIeH Mepe dYacTudHOo MoaudpuiupoBaHa. Takum o00pa3oM, Takke 31eCh CleayeT
NOApa3yMeBaTh H30JIMPOBAHHBIE HYKJIEHHOBBIE KHUCJIOTHI, TOJyUYE€HHBIE MYyTEM TE€HETUYECKON
pPEeKOMOHMHALIMY, HANpUMep, C TMOMOINBI NPUHUMAOMINX KIETOK (KJIETOK-XO35€B), WIH
NOJIy Y€HHBIE Ty TEM XUMHUECKOTO CUHTE3a.

«BrineneHHass» MoJieKyJa HYKJIEHHOBOW KHCJIOTHI TIPENCTABISET COOOH MOJIEKYITy
HYKJIEMHOBOM KHCJIOTBI, KOTOpasi HACHTU(UIIMPOBAHA M OTJEJIEHA OT 10 MEHbIIEH Mepe OIHOM
MOJIEKYJIbl HYKJIEHHOBOM KHCIJIOTBI-IPUMECH, C KOTOPOH OHa OOBIYHO CBSI3aHA B €CTECTBEHHOM
UCTOUHUKE HYKJIEWHOBOH KHCIIOTHI HyKJea3bl. BuineneHHas Moyekysia HyKJIEHHOBOW KHCIIOTBI
OTIIMYaeTcs OT ToW (popMbl UM HAOOpa, B KOTOPBIX OHA HAXOAUTCS B €CTECTBEHHBIX YCIIOBHUSX.
Takum oOpa3om, BbIEJICHHAs MOJIEKyJa HYKJIEUHOBOH KHCIJIOTBI OTJIMYAETCSI OT MOJIEKYJIbI
HYKJIEMHOBOW KHCJIOTBI, CYINECTBYIOLIEH B KJIETKaX B €CTECTBEHHBIX ycioBusX. OnHaKo
BBIIEJICHHAsT MOJIEKYJIa HYKJIEMHOBOH KHCJIOTHI BKJIFOYAET MOJIEKYJYy HYKJIEHHOBOH KHCIIOTHI,
HAXOJSIIIYIOCS B KJIETKAaX, B KOTOPBIX B HOPME MPOUCXOIUT SKCIPECCHS HYKJI€a3bl, HATPUMED, B
cllyyae, €CJIi MOJIEKYJIa HY KJIEHHOBOM KHUCJIOTHI UMEET JIOKATU3ALUIO B XPOMOCOME, OTJIIMYHYEO OT
ee JIOKAJIM3ALHNU B KJIIETKAaX B €CTECTBEHHBIX yCIIOBHSIX.

TepMuH HYKJICOTHIHAsI MOCJIEAOBATENILHOCTh OXBATHIBAET €0 KOMIUIEMEHT, €CJIU He
ykazaHo wuHOe. TakuMm 00pa3oM, HYKJIEHHOBYIO KHCIOTY, HWMEIOIIYI) OMNpPEesICeHHYIO
NOCJIEIOBATEIBHOCTD CIIEAYET MOHUMATh KaK OXBATHIBAIOLINE €€ KOMIUIEMEHTAPHYIO LETh C e
KOMILIEMEHTAPHOH MMOCIeI0BATEIBHOCTHIO.

Aoenoaccoyuuposannwiii eupyc (AAV)

Bupycer cemeiicta Parvoviridae npencrasmstor coboii nebompmue JTHK-conepskamue
BUpYCHI JKUBOTHBIX. CemelicTBo Parvoviridae mMoxer ObITh pa3meneHO Ha JBa MOACEMEICTBaA:
Parvovirinae, nmpencraBuTeM KOTOPOro HHPHUIMPYIOT NO3BOHOYHBIX KUBOTHBIX, M Densovirinae,

NpeCTaBUTENN KOTOPOro HHPUIHMPYIOT HacekoMbIx. K 2006 roay O6pun onucansl 11 ceporunos
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aneHoaccouuuposannoro Bupyca (Mori, S. ET AL., 2004, «Two novel adeno-associated viruses
from cynomolgus monkey: pseudotyping characterization of capsid proteiny, Virology, T. 330 (2):
375-83). Bce u3BecTHblE CEPOTUIIBI MOTYT WH(UIMPOBATH KJIETKM MHOTHUX BHUJIOB TKaHEH.
TxaneBast crierM(pUUHOCTh OMPENEeNseTCs CepPOTUIIOM OENKOB KarCHaa, MO3TOMY BEKTOpPBI Ha
OCHOBE aJI€HOACCOLMHPOBAHOTO BHPYCa KOHCTPYHPYIOT, 3a1aBasi HEOOXOOMMBIH CEepOTHIL
JlononHutenbHast wHGOpPMALUS MO MApBOBHPYCaM M APYTHM mnpenctaBuresiM Parvoviridae
omucana B jgutepatype (Kenneth 1. Berns, «Parvoviridae: The Viruses and Their Replicationy,

Chapter 69 in Fields Virology (3d Ed. 1996)).

I'enomHas opraHu3zanus BceX M3BECTHBIX cepoTunoB AAV ouenp cxoana. ['enom AAV
npeAcTaBsieT coOol JHHEHHY0 omHolenodeynyo monekyiy JIHK, koropas comepkutr meHee
yem npumepHO S000 Hykneotunos (HT) B 1yuHy. MHBepTHpOBaHHBIE KOHIEBbIE MOBTOPHI (ITR)
(bMTaHKUPYIOT YHUKAaJbHBIE KOAUPYIOIIHME HYKJIEOTHUIHBIC IOCJIEAOBATEIBHOCTH PEIUIUKALIUH
HeCTpYKTYpHBIX OenkoB (Rep) u ctpykrypHbIx 6enkos (Cap). I'en Cap kogupyer 6enku VP (VP1,
VP2 wu VP3), koropeie oOpasytor kancua. Konumesble 145 HyKJI€OTUAOB —SIBISEOTCS
CaMOKOMITJIEMEHTapPHBIMA U OPTaHHU30BaHbl TAKUM O0pa3oM, 4TO MOXKET OBbITh C(HOPMHpPOBAH
SHEPreTUYeCKH CTAOWIbHBIH BHYTPUMOJEKYJSIPHBIA nymuieke, oOpasyroumii  T-oOpasHyro
IIMWICYHYIO CTPYKTYpy. Takue mmmiedHble CTPYKTYpPbl (PYHKIMOHHMPYIOT KaK TOYKHM Hadaja
perumkauun JIHK Bupyca, sBissace npaiiMepamu 1ist kneroynoro JHK-nonumepasnoro
xomriekca. ITocne nHdpexnun knerok muekonuraromux AAV nukoro tuna (wtAAV) rerst Rep
(narmpumep, Rep78 u Rep52) skcnpeccupyrores ¢ nomotsto PS5 nmpomoropa u P19 npomoropa,
COOTBETCTBEHHO, 1 00a Oenka Rep BBIMOIHSIOT ONMpPeAeNeHHY 0 (YHKIUIO B PEIIMKALMA T€HOMA
Bupyca. Crialicuar B OTKpbITOH pamke cunthiBaHust Rep (Rep ORF) mpuBomut k skcmpeccun
¢akTruecku uetripex OenkoB Rep (Hanpumep, Rep78, Rep68, RepS52 u Rep40). Onnako Obuio
nokaszaHo, 4ro HecruiadicupoanHass MPHK, kommpyromas Oenku Rep78 u RepS2, sisercs

JIOCTATOYHOM JJISl MPOAYKIMU BeKTOpa AAV B KJIETKAX MJIEKOITUTAIOLIHX.
Bexmop na ocrnose pexomounanmnozo aoenoaccoyuuposanno2o supyca (rAAV)

TepMuH «BEKTOp» MPHU HCIONB30BAHUM B HACTOSIIIEM JOKYMEHTE O3HAYaeT MOJIEKYJTY
HYKJICMHOBOW KHCJIOTBI, CIIOCOOHYIO TpPaHCIIOPTUPOBATH APYTYI) HYKJIEHHOBYH) KHCIOTY, C

KOTOPOM OHA COEANHEHA.

Dpa3za «pekoMOUHAHTHBIA BeKTOp AAV» (mn «BekTOp TAAV») B KOHTEKCTE HACTOSIIETO
ONMHMCAHMUSA OTHOCUTCSI K BEKTOpPYy, COIEpKalleMy OIHY WJIM HECKOJIbKO HWHTEPECYIOIINX

MOJIMHY KIICOTUAHBIX l'IOCJ'IeI[OBaTeJ'IbHOCTeI\/'I, HUHTEPECCYIOMUX 'CHOB WJIN KTPAHCTCHOBY», KOTOPbIC
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(I)J'IaHKI/IpOBaHbI NMapBOBUPYCHBIMU WJIM HHBEPTUPOBAHHBIMU KOHLECBBIMHU MOBTOPAOIIUMHCA

nocnenosarenbHocTsMU (ITR).

Tepmunbl  «uHQEKUMOHHAs enuHMLAY (Me), «HUH(PEKUMOHHAsT YacTUIA»  WJIH
«PEIUTMKALMOHHAs €JUHHLIA», KaK UCIOJb3YETCsl B OTHOLIEHUH BUPYCHOTO TUTPA, OTHOCATCS K
YUCJTy MH(QEKIMOHHBIX YacTHL PEKOMOMHAHTHOrO BekTopa AAYV, KOTOpoe H3MEpSIoT
IOCPEICTBOM ~ aHaNM3a HMHQEKIMOHHBIX LEHTPOB, TAKXKe M3BECTHOIO Kak aHaJlu3
PEIUIMKAIIMOHHBIX LIEHTPOB, OMHMCAHHBIN, HanpuMmep, B nmyoOmukamuu McLaughlin et al., J. Virol.

(1988) 62:1963-1973.

TepmuH «reTeponorudHeli», KOraa OH OTHOCUTCS K NOCIEA0BATENbHOCTAM HY KJIEUHOBBIX
KHCJIOT, TAKUM KaK KOAUPYIOIIME MOCIEAOBATENBHOCTH M IOCJIENOBATENIbHOCTH PETYJIALUH,
0003HaYaeT MOCJIENOBATEIbHOCTH, KOTOPbIE OOBIYHO HE COEAMHEHBbl BMECTE W/WIM OOBIYHO HE
CBsI3aHbl C KOHKPETHOW KieTkod. Takum 00pa3oM, «reTepojormdHasyy O0JacTb KOHCTPYKLUH
HYKJIEMHOBOW KHCJIOTBI WJIM BEKTOPa MPEACTaBIsieT COOON (pparMeHT HYKJIEHHOBOW KHCIIOTBHI,
PacnoJIOXKEHHBI BHYTPU WM MPHUCOEAUHEHHBIA K APYrOdl MOJIEKyJie HYKJIEMHOBOW KHUCIOTBI,
KOTOpasi B MPUPOJE HE HaliieHa COBMECTHO C APyroil mosekysaoi. Hanpumep, rereposornysas
o0NacTh  KOHCTPYKIMHM  HYKJIEMHOBOM  KHCIOTBI ~ MOXET  COJAEPKaThb  KOAHMPYIOLIYIO
MOCJIEZIOBATENbHOCTD, (PIIAHKUPOBAHHYIO IIOCIIEAOBATENbHOCTSMH, KOTOpPBIE B TIPUPOAE HE
HalAEeHbl COBMECTHO C KOAMPYHOLIEH MOCIEN0BATENbHOCTBIO. JIpyroi npuMep rerepoaoruyHou
KOZUPYIOIIEH MOCIeI0BaTEIbHOCTH MPEACTABIIAET COO0 KOHCTPYKIUIO, TI€ caMa KOAUPYIOLIast
HIOCJIEIOBATENIbHOCTh HE HalileHa B mpupone (Harmpumep, CHHTETUYECKUE TTOCIEeI0BATEIbHOCTH,

KOTOpPBIE COACPIKAT KOAOHBI, OTJIMIHBIC OT HATUBHOI'O reHa).

B KOHTEKCTe HACTOSIIEro OMUCAHNS TEPMUH «(PYHKIIMOHATBHO CB3aHHBIN» OTHOCUTCS K
CBSI3M TIOJUHYKJICOTHIHBIX (MM TOJUIENTHIHBIX) 3JIEMEHTOB B (DYHKIIMOHAJIBHYIO CBSI3b.
HyxnenHoBast KUCIOTA SBJISIETCS « (Y HKIMOHAIBHO CBS3aHHONY, €CJIM OHA HAXOIUTCS B YCIJIOBHSX
(YHKIIMOHAJIBHOU CBSI3U C APYTOH MOCJIENOBATELHOCTBIO HYKJIIEMHOBON KHCIOTHL Hampumep,
PeryJIATOpHAsl MOCJIEeNOBATEIbHOCTh TPAHCKPUMIIMK (PYHKIIMOHATIBHO CBSI3aHA C KOIUPYIOIIEH
MOCJIEIOBATEIbHOCTBIO, €CJIM OHA BJWSET HA TPAHCKPUILMIO YKA3aHHOW KOAUPYOLIEH
MOCJIEIOBATEIPHOCTH. TepMUH «(yHKLUMOHAJIBHO CBSI3AHHBII» O3HAYAET, YTO CBSI3aHHBIC
nocnenoBatenbHOCTH JIHK SBISIIOTCS, Kak MPaBUIIO, HEMPEPBHIBHBIMU, W MPH HEOOXOIMMOCTH
COEMHEHMsI ABYX YYACTKOB, KOIHPYIOIINX OEJIOK, SIBJISTFOTCS TAKXKe HEMTPEPbIBHBIMU H HAXOMSITCS

B paMKE€ CHHUTBIBAHUS.

B KkOHTEKkCTEe HACTOSIEro ONHMCAHUA TEPMUH «HOPOMOTOP» WM «PEryJsATOpHas

NOCJIEAOBATCIIBHOCTD TPAHCKPUIIIHUID) WUIIU «KPETYJATOPHAsA MOCJIECAOBATCIbHOCTD» OTHOCHUTCS K
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(dparMeHTy HYKJIEMHOBOH KHCJIOTBI, KOTOPBIH KOHTPOJHUPYET TPAHCKPHUIILUIO OIHOW WIIH
HECKOJIbKUX KOAHUPYHOIINUX HOCHGI[OBaTeJIbHOCTefI, u KOTOprfI PacCIOJIOKEH MPOTHUB HAIIPABJICHUSA
CUHTBIBAHHUA I/IH(l)OpMaI_II/II/I OTHOCUTCJIBHO HAIPpABJICHUSA TPAHCKPUIILUHU OT caiita 1505050005k R005051
TPAHCKPUIILUKA  KOAUPYIOINEH IOCJIENOBATEIbHOCTH, a TaKXke KOTOPbIH  CTPYKTYPHO
uneHTUGUUUpyeTcs o Hamuuuio caiita cBs3biBanus nis JJHK-3aBucumoit PHK-nonmnmepassi,
CaliTOB MHHLMALMK TPAHCKPUMNLIMU U Apyrux nocieposarenbHocTed JIHK, Brmowarommx, 0e3
OTpaHUYEHUsI, CAlThl CBS3bIBAHUS (DAKTOpa TPAHCKPUITLUH, CAWTHI CBSA3BIBAHHS perpeccopa H
akTHBaTopa Oefka, a TaKke JIOObIe APYrHe IMOCIeNOBATeIbHOCTH HYKJICOTUIOB, H3BECTHBIC
CTHEeLMAIMCTaM B JAHHOM 00J1aCTH, KOTOPBIE HETTOCPEICTBEHHO WIIH OMOCPEIOBAHHO PETYJIUPYIOT
YPOBEHb TPAHCKPUIILIMK C JAHHBIM MPOMOTOPOM. «KOHCTUTYTHUBHBIIDY NPOMOTOpP NMPEACTABISAET
co0oH Tako# MPOMOTOP, KOTOPBII AKTHBEH B OOJIBIIMHCTBE TKAHEH B OOBIYHBIX (PU3UOJIOTHIECKUX
YCIIOBHSX M YCIOBHSIX pa3BUTHs. « MHAYyIHNOENbHBIN» MPOMOTOP MPENCTABISET COOOH MPOMOTOD,
KOTOpBI moaBepraeTcs: (PU3NONOTHUECKON pEeryJsiiMd WM PEryJsIIUA B XOAE Pa3BUTHS,
HanpuMep, TNPU BO3ACHCTBUU XMMHYECKOro HHAyKTOpa. «TkaHecrenuduuHBID) NTPOMOTOD

AKTUBEH TOJIBKO B KOHKPETHBIX TUIIaAX TKaHEH WJIN KJIETOK.

TepMuHBI «3HXaHCEPb» WM «IHXAHCEP», MCIOJb3yeMble B H300PETEHHH, MOTYT
OTHOCUTBbC K mnocnenosBaresbHocTn  JIHK, koropas pacmonoxkeHa Kak CMEXHas C
nocienosarenbHocThio  JIHK, komupyromel peKkOMOMHAHTHBIH NPONYKT. ODHXAHCEPHbIE
3JIEMEHTBI OOBIYHO PACIIOJNIOKEHBI B 5'-HaNpaBIeHNH OT IPOMOTOPHOT'O 3JIEMEHTA UM MOTYT ObITh
pacroyio’keHbl HIXKE WIM B mpeaenax koxnupyroied mnocneposatensHocTd JIHK (Hanpumep,
nocnenoBarenbHocTH JIHK, TpaHCKpHOMPOBAHHOW MM TPAaHCIUPOBAHHOH B PEKOMOMHAHTHBIN
NPOAYKT WK NMpoxaykThl). Takum 00pa3oM, SHXaHCEPHBIN 3JIEMEHT MOXKET ObITh PACHOJIOKEH Ha
paccrostauu 100 map ocroBanwmii, 200 map ocHoBaHmi wiH 300 wiu OoblIe Tap OCHOBAHHH Mepen
nocienosarenbHocThi0 JIHK, KoTOpas komupyeT peKOMOMHAHTHBIN MPOAYKT, WIH MOCHE 3TOH
MOCNE0BATEIbHOCTH.  OJHXaHCEPHbIE  3JIEMEHTbl  MOTYT  YBEJIMYHUBaTh  KOJHMYECTBO
SKCIIPECCUPYEMOro PEeKOMOMHAHTHOrO TponykTa oT mnocienosarensHocTd JIHK, mpesbimas
9KCIPECCHI0, 00YCIIOBIEHHYIO OJIMHOYHBIM IIPOMOTOPHBIM 3JieMeHTOM. Criennanucram B JaHHOM

00J1aCTH TEXHUKHU AOCTYITHO MHOKECTBO SHXAHCCPHBIX 3JICMCHTOB.

Tepmun «cenexTupyemblil MApKEPHBIN N'€H» OTHOCUTCS K F€HY, KOTOPBIN P S3KCIIPECCUU
npUaaeT TPaHCPOPMHUPOBAHHON KIIETKE CEJIEKTHPYEMbIi (PEHOTHUI, HANPUMED, YCTOWIHBOCTD K

AHTUOUOTUKAM.

Kak mpuMeHsrOT B HaCTOSAILIEM ONMCAHUM, TEPMHUH «IKCHOPECCUS» ONPEAENSIIOT Kak
TPAHCKPHUILHMIO WA TPAHCISIHUIO KOHKPETHOH HYKJIGOTHIHON TIOCJIENOBATEIbHOCTH,

3aIyCKaeMyI0 €€ IPOMOTOPOM.
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IIpumenenue ons nevenus

«['eHHas Tepanus» npeacTaBiIseT cCOOON BCTaBKy I'€HOB B KJIETKU W/ MU TKaHel cyObekTa
anst nedeHus: 3a0oneBaHMs, OOBIYHO, HACJIEACTBEHHBIX 3a00J€BAHUI, NPU STOM JAepeKTHbIH
MyTaHTHBIH aJlJIeIb 3aMEHSIeTCSI WIIN TOTIONHSAETCS ()Y HKIMOHAIBHBIM aJUIeIeM.

«Jleuntb», «I€UEHUE» U «TEepamusy» OTHOCATCS K METOAY CMATYEHUs WM yCTPAHEHUs
OHMOJIOrNYeCKOro pPacCTPOICTBA W/WIM MO MEHbIIEH Mepe OJHOTO M3 COMYTCTBYIOIIUX €My
cUMNTOMOB. Mcrionb3yemblii B JAHHOM JOKYMEHTE, TEPMHH «00JIerduTh» 00JIe3Hb, 3a00IeBaHNE
WIA COCTOSIHME, O3HAYAeT YMEHbLICHHUE TSKECTH W/WIIM YaCTOThl BO3HUKHOBEHHUS] CHMIITOMOB
3a0oneBaHms, pacCTpONCTBA WM cocTosiHUs. Kpome Toro, comeprkaiipecs B JaHHOM JOKYMEHTE
CCBUIKH Ha «JICYEHHE» BKJIOYAET CCBbUIKM Ha JieueOHYI0, MAJUTHATUBHYIO U MPOPHIAKTHYECKYIO
Tepanuio.

B opHOM acmekte CyObeKT J€YeHHs WM TMALUeHT SBIAETCS MIIEKOMHUTAIOIIHM,
NPEATIOYTUTENIBHO YEJIOBEUECKUM CYOBEKTOM. BrIueynomMsHyThlli CyOBEKT MOXKET OBITh
MY>KCKOT'O MJIH JKEHCKOTO I10J1a JIF000r0 BO3pPacTa.

TepmuH «HapyuieHue» O3Ha4daeT JOOOE COCTOSIHHE, KOTOPOE MOXKHO YJIYUYINHTH B
pe3yJibpTaTe JEe4YeHHs MO HacTosIleMy H300peTeHHio. B ompeneneHne HaHHOrO TepMHHA
BXOJAT XPOHUYECKHE U OCTPble HApyIIEeHHWs WIM 3a00JeBaHMs, BKIIOYAOLIuE B cels
NaTOJOTUYECKUE COCTOSIHUSI, KOTOPBIE BBI3BIBAKOT MPEAPACIIONOKEHHOCTh MIEKOTIUTAOIETO
K BOBHMKHOBEHHIO JAHHOTO HAPYLIECHUS.

«3aboneBaHue» SBISIETCS] COCTOSTHHEM 3JI0POBbSI JKMBOTHOTO, I/I€ KUBOTHOE HE MOXKET
HOAZIeP KUBATh TOMEOCTa3, U Iue, eciau 3abosneBaHue He O0JEerdaroT, TO 3[0POBbE XKUBOTHOIO

MPOAOJIKAET YXYALIAThCS.

TepMuH «CyOBEKT», «MALMEHT», «UHAUBUAYYM» M T.II. HUCIOJB3YIOT B HACTOSIIEM
ONMMCAHUU B3aMMO3aMEHSIEMO, U OHH OTHOCATCA K JIOOOMY >KHBOTHOMY, MOANAFOIIHMYCSI
BO3JIEHCTBHIO CIIOCOOAMHM, TPEACTABICHHBIMM B HACTOSILIEM OIMUCAHUH. B KOHKpPETHBIX
HEOTPAHMYHMBAIOIINX BAPUAHTAX OCYIIECTBICHUS CyOBEKT, MALMEHT WIH HHIUBUIYYM SIBJISETCS

YECIIOBEKOM.

((TepaHeBTI/I‘IeCKI/I 3(1)(1)6KTI/IBHI:>IM KOJIMYCCTBOM) CHUHNTACTCA KOJIHUYECCTBO BBOJUMOI'O B
nponuecce JICUCHUA TEPANCBTUYICCKOrO arcHra, KOTOpOoC 130aBUT B onpe):[eneHHoi/'I CTCIICHU OT
OJHOI0 WKW HECKOJIBKHUX CUMIITOMOB 3a6OJ'IeBaHI/I$I, IO MOBOAY KOTOPOIro NMPOBOAUTCA JICHCHUEC.

IlonsiTue KXPOHUHYCCKOE» MNPUMECHCHUEC OTHOCHUTCHA K HEMIPEPBIBHOMY

(MPOAOKUTENPHOMY) ~ NPUMEHEHHIO  areHTa(oB) B MPOTHUBOIOJOXHOCTH — OCTPOMY
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(KpaTKOBpEMEHHOMY) TyTH BBEICHMs, TaKk YTOOBl MOAAEPKUBATH IE€PBOHAYAIBHOE

TEPANeBTHYECKOE AEHCTBHE (AKTUBHOCTD) B TEUEHHE JUIUTENILHOTO IIEPHOa BPEMEHH.
«IIpepbBHCTOE» TNpPUMEHEHHE O0003HAYAeT JieueHHe, KOTOpPO€ He OCYLIECTBISIIOT

NIOCJIEIOBAaTEIbHO ©O€3 TMepepblBOB, HO KOTOpPOE CKOpee IO CBOeHl mpupoae sBiseTcs

NMEPUOANICCKUM.

IMoapoOHoe onucanue u3odpeTeHus:

Buioenennoii moouguyuposannoii 6enox VP 1 xancuoa aoenoaccoyuuposannozo supyca 5
cepomuna (AAVS)

B onmHOM U3 acmekToB Hacrosimee H300PETEHHE OTHOCHTCS K  BBIICJICHHOMY
mMonudunmpoBanHomy Oenky VP1 kamcupa ageHOACCONMHPOBAHHOIO BHpycCa S5 ceporwma
(AAVS) nnst BbICOKO3((GEKTUBHOW  TPAHCAYKUMH  KJIETOK-MHIIEHEH, comepkamui
AMHUHOKHCIIOTHYIO TIOCJIeIOBaTeIbHOCTh Oenika VP1 kancuna AAVS nukoro Tumna, Kogupyemyro

reHoMm Cap, ¢ O10H WJIM HECKOIBKUMH 3aMEHaMH, KOTOPbI€ BBIOPAHbI U3 TPYIIIIBL:
S651A,
S2Au T7118S,
S2A, S651A u T711S.

ITox aMmuHOKHCTOTHOM 3aMeHO# S2A noapasymeactcs 3ameHa Cepuna (Ser, S) B mososkeHuN

2 6enxa VP1 karcuga aqeHoacCOUMHUPOBAHHOTO BUPYCa 5 cepoTHIa AuKoro Tuma Ha Ananus (Ala, A).

ITon amuHOKUCIOTHON 3amMeHON S651A moapasymesaercs samena Cepuna (Ser, S) B
nosokeHur 651 Oenka VP kamcuma ageHOACCOLMHPOBAHHOTO BHpPyCa 5 CEpOTHIIA AMKOrO THIIA HA

Amnanun (Ala, A).

ITox amunokucimorHout 3amenoit T711S moapasymesactcs 3amena Tpeonuna (Thr, T) B

nosioskeurr 711 Oenaxa VP kamncuaa aacHOACCOLMHUPOBAHHOTO BHPYCA 5 CEpPOTHIIA AMKOTO THIA HA

Cepuna (Ser, S).

B HekoTOpBIX BapHaHTaxX aMHUHOKHCJIOTHAs IMOCJIEAOBaTeNbHOCTh Oenmka VP1 kamcupa
AAVS pukoro Tuma HMeeT aMUHOKHUCJIOTHYIO I1OC/I€IOBaTENbHOCTD, MPEACTaBIEHHYIO
MSFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARGLVLPGYNYLGPGN
GLDRGEPVNRADEVAREHDISYNEQLEAGDNPYLKYNHADAEFQEKLADDTSFGGN
LGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAE
AGPSGSQQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTW
MGDRVVTKSTRTWVLPSYNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFH
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SHWSPRDWQRLINNYWGFRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTD
DDYQLPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPS
KMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFN
KNLAGRYANTYKNWFPGPMGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQV
PPQPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRV
AYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGA
HFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSFSDVPVSSFITQYSTGQVTVEMEWE
LKKENSKRWNPEIQYTNNYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL (SEQ 1D
NO: 1).

B HekoTOphIX BapuaHTax BbIAEIEHHbIH MoanpuiupoBaHHabiil 6enok VP1 kancuna AAVS

BKJIOYAET OJJHY 3aMeHy B MojoxkeHuu SO65TA.

B HekoTOphIX BapuaHTax BbIAEIEHHBIN MoanduuupoBanHbiil 6enok VP1 kancuna AAVS
uMeeT AMHUHOKHUCJIOTHY IO MOCJIENOBATEIbHOCTD, IPEACTABIEHHYIO
MSFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARGLVLPGYNYLGPGN
GLDRGEPVNRADEVAREHDISYNEQLEAGDNPYLKYNHADAEFQEKLADDTSFGGN
LGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAE
AGPSGSQQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTW
MGDRVVTKSTRTWVLPSYNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFH
SHWSPRDWQRLINNYWGFRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTD
DDYQLPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPS
KMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFN
KNLAGRYANTYKNWFPGPMGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQV
PPQPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRV
AYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGA
HFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSFADVPVSSFITQYSTGQVTVEMEW
ELKKENSKRWNPEIQYTNNYNDPQFVDFAPDSTGEYRTTRPIGTRYLTRPL (SEQ ID
NO: 2).

B HekoTOphIX BapuaHTax BbIAEIEHHBIN MoanpuuupoBanHbiil 6enok VP1 kancuna AAVS

BKJTFOUaeT 3aMeHbl S2A u T7118S.

B HekoTophIX BapuaHTax BbIAEIEHHBIN MoanduuupoBanHblil 6enok VP1 kancuma AAVS
UMeeT AMUHOKHUCJIOTHY IO MOCJIEOBATEIbHOCTD, IPEACTABIEHHYIO
MAFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARGLVLPGYNYLGPG
NGLDRGEPVNRADEVAREHDISYNEQLEAGDNPYLKYNHADAEFQEKLADDTSFGG
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NLGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDA
EAGPSGSQQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNASGDWHCDST
WMGDRVVTKSTRTWVLPSYNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRF
HSHWSPRDWQRLINNYWGFRPRSLR VKIFNIQVKEVTVQDSTTTIANNLTSTVQVET
DDDYQLPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFP
SKMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQF
NKNLAGRYANTYKNWFPGPMGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQ
VPPQPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNR
VAYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETG
AHFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSFSDVPVSSFITQYSTGQVTVEME
WELKKENSKRWNPEIQY TNNYNDPQFVDFAPDSTGEYRSTRPIGTRYLTRPL  (SEQ
ID NO: 3).

B HekoTOphIX BapuaHTax BbIAEIEHHbIH MoanduiupoBaHHbiil 6enok VP1 kancuna AAVS

BKJTFOUaeT 3aMeHbl S2A, S651A n T7118S.

B HekoTophIX BapuaHTax BbIAEIEHHbIN MoanpuupoBanHbiil 6enok VP1 kancuna AAVS
UMeeT AMUHOKHUCJIOTHYO MOCJIE0BATEIBbHOCTD, IPECTABIEHHYIO
MAFVDHPPDWLEEVGEGLREFLGLEAGPPKPKPNQQHQDQARGLVLPGYNYLGPG
NGLDRGEPVNRADEVAREHDISYNEQLEAGDNPYLKYNHADAEFQEKLADDTSFGG
NLGKAVFQAKKRVLEPFGLVEEGAKTAPTGKRIDDHFPKRKKARTEEDSKPSTSSDA
EAGPSGSQQLQIPAQPASSLGADTMSAGGGGPLGDNNQGADGVGNASGDWHCDST
WMGDRVVTKSTRTWVLPSYNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRF
HSHWSPRDWQRLINNYWGFRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVEFT
DDDYQLPYVVGNGTEGCLPAFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFP
SKMLRTGNNFEFTYNFEEVPFHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQF
NKNLAGRYANTYKNWFPGPMGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQ
VPPQPNGMTNNLQGSNTYALENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNR
VAYNVGGQMATNNQSSTTAPATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETG
AHFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSFADVPVSSFITQYSTGQVTVEME
WELKKENSKRWNPEIQYTNNYNDPQFVDFAPDSTGEYRSTRPIGTRYLTRPL  (SEQ
ID NO: 4).

Buioenennvie moougpuyuposannwie o6eaxu VP2 u VP3 kancuoa adenoaccoyuuposanno2o
supyca 5 cepomuna (AAV3)
«IIpaBast gacTe» (+)-uenu renomuoii JIHK aneHoaccouunpoBaHHOTO BHpPYCa CONEPIKUT

NePEKPBIBAIOLIHECS TIOCIIEI0BATEILHOCTH, Konupyromue Tpu oenka kancuga — VP1, VP2 u VP3.
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Tpanckpunuusi 3TUX T€HOB HA4YMHAETCs C OfgHOro mnpomotopa, p40. MonekynspHas macca
COOTBEeTCTBYIOIUX OenkoB cocraBisier 87, 72 m 62 xJla, coorBercTBeHHO. Bce Tpu Oenka
tpaHciupytoress ¢ ogHon MPHK. Ilocne tpanckpunuun npe-MPHK wmoxxer noxaseprartbest
CIUTAHiCHHTY ABYMS Pa3HBIMH CIOCOOaMH, TMPU 3TOM BbIpe3aeTcsi Oosiee NIMHHBIA UM Ooinee
KOpOTKUit HHTpOH 1 obpasyrotcest MPHK mmno# 2300 wn 2600 HyKJ1€0THIOB.

Takum obpas3om, BBeneHue mytauuii B reH Cas Oyner BIMATh He TOJbKO Ha Oenok VP1
karcuna AAVS, Ho u Ha VP2 u VP3 xancuma AAVS.

Ha ¢urype 6 npuBeneHo cxeMaTHUHOE U300pakeHne MoJIoxKeHus1 0ekoB karcuna AAVS
B reHome AAV:

2087-4258 m.un — VP1

2495-4258 m.u — VP2

2663-4258 n.H — VP3.

W3 BBIIEH3I0KEHHOTO CIENyeT, YTO MyTauus aHajorndHast mytauuu S2A B VP1 Oyzer
orcytcTBoBaTh B VP2 11 VP3, a, B CBOO Ouepeib, MyTalluK aHAJIOTHUHBIE MyTauusaMm S651A n/wnu
T711S B VP1 Oyzner npucyrctBoBath U B VP2, u B VP3.

C y4eroM mepeKpbIBarOIIeNCs MOCIeI0BaTEIbHOCTH, KOAUPYIOLEel Tpy Oenka kancuzaa -
VP1, VP2 u VP3, amunokucnorrHas 3amera S651A B VP1 Oyner COOTBETCTBOBATH:

AMUHOKHUCIIOTHOM 3amMeHe B noyioxkeHun SS15A B VP2,

aAMUHOKHCJIOTHOH 3aMeHe B nojoxkeHuu S459A B VP3.

C yderoM mepekpbIBarOIIeNCs OCIeI0BaTeIbHOCTH, KOAUPYIOLIel Tpu Oenka kancuza -
VP1, VP2 u VP3, amunokucnorHast 3ameHa T711S Gyner cooTBeTCTBOBATS:

AMUHOKHCIJIOTHOM 3aMeHe B nosioxkeHuu TS75S B VP2,

aMUHOKHCJIOTHOH 3aMeHe B nojoxkeHnu T519S B VP3.

3asiBUTENb TAK)KE CYUTAET LIEJIECOOOPA3HBIM YKa3aTh OKPYKEHHE HAHACHHBIX MyTaLlUil
NyTeM YyKa3aHWUs KpaTKOM aMHHOKUCIOTHOH IIOCIEeNOBaTENbHOCTH, BKJOYAIOIIEH [aHHBbIE

myTauuu B VP1/VP2/VP3:
s S2A B VP1(orcyrctByer B VP2 u VP3) - MSFVDHP;
Jns S651A B VP1 (S515A B VP2/ S459A B VP3) — TSESDVP;
Jus T711S B VP1 (T575S B VP2/ T519S B VP3) — EYRTTRP.

B HekoTOphIX BapHaHTaxX aMHUHOKHCJIOTHAs IOCJIEAOBATENbHOCTh Oenmka VP2 kamcuna

AAVS nukoro Tuna uMeeT aMUHOKHCJIOTHYIO MOCJIEA0BATEIbHOCTbD, MPEICTABICHHYIO

TAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPSGSQQLQIPAQPASSLGA

DTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPSYN
20



NHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHWSPRDWQRLINNYWGFR
PRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLPAF
PPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVPFH
SSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGPM
GRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYALE
NTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAP
ATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMM
LIKNTPVPGNITSFSDVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNYN
DPQFVDFAPDSTGEYRTTRPIGTRYLTRPL (SEQ ID NO: 8)

B HekoTOphIX BapuaHTax BbIAEIEHHBII MoanpuupoBanHbiil 6enok VP2 kancuna AAVS

BKJIFOYaeT 3ameny T575S.

B HekoTOpBIX BapuaHTax BbIAEIEHHBIN MoanduuupoBaHHblil 6enok VP2 kancuma AAVS

HUMECT AMHUHOKUCIJIOTHYIO MOCIECAOBATCIbHOCTD, IPECACTABJICHHY O

TAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPSGSQQLQIPAQPASSLGA
DTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPSYN
NHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHWSPRDWQRLINNYWGFR
PRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLPAF
PPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVPFH
SSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGPM
GRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYALE
NTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAP
ATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMM
LIKNTPVPGNITSFSDVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNYN
DPQFVDFAPDSTGEYRSTRPIGTRYLTRPL (SEQ ID NO: 9)

B HekoTOpBIX BapuaHTax BbIAEIEHHBIN MoanpuupoBanHbiil 6enok VP2 kancuna AAVS

BKJTFOUaeT 3aMeHbl S515A u T575S.

B HekoTOphIX BapuaHTax BbIAEIEHHBIN MoanduuupoBanHbiil 6enok VP2 kancuna AAVS

HUMEET aMHUHOKHCJIOTHY I NTOCIECAOBATCIBbHOCTD, IPECACTABICHHY O

TAPTGKRIDDHFPKRKKARTEEDSKPSTSSDAEAGPSGSQQLQIPAQPASSLGA
DTMSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPSYN
NHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHWSPRDWQRLINNYWGFR
PRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLPAF
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PPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVPFH
SSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGPM
GRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYALE
NTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAP
ATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMM
LIKNTPVPGNITSFADVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNY
NDPQFVDFAPDSTGEYRSTRPIGTRYLTRPL (SEQ ID NO: 10)

B HekoTOpBIX BapHaHTaxX AMHUHOKHCJIOTHAs MOCJIEAOBATENbHOCTh Oenmka VP3 kamcupa

AAVS aukoro Tumna uMeeT aMHHOKHUCJIOTHYIO MOCJIEIOBATEIbHOCTD, MTPEACTABICHHY O

MSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPSYN
NHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHWSPRDW QRLINNYWGFRPRS
LRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLPAFPPQVF
TLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVPFHSSFAPSQ
NLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGPMGRTQGWNL
GSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYALENTMIFNSQPAN
PGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAPATGTYNLQEIVPGS
VWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMMLIKNTPVPGNITSFSDV
PVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNYNDPQFVDFAPDSTGEYRTT
RPIGTRYLTRPL (SEQ ID NO: 11)

B HEKOTOpBIX BapHaHTaxX BbIAEIEHHbII MonuduuupoBanHblil Oenok VP3 kancuma AAVS

BKJIFOUaeT 3ameHy T519S.

B HekoTOphIX BapuaHTax BbIAEIEHHBbII MoanduuupoBaHHblii 6enok VP3 kancuma AAVS

HMECT aMHUHOKUCJIOTHYIO MOCICAOBATCIIbHOCTD, IIPEACTABJICHHY O

MSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPS
YNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHW SPRDWQRLINNYWG
FRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLP
AFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVP
FHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGP
MGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYAL
ENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAP
ATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMM
LIKNTPVPGNITSFSDVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNYN
DPQFVDFAPDSTGEYRSTRPIGTRYLTRPL (SEQ ID NO: 12)
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B HekoTophIX BapuaHTax BbIAEIEHHbIN MoanpuupoBanHbiil 6enok VP3 kancuna AAVS

BKJIIOUaeT 3aMeHbl S459A u T519S.

B HekoTopeIX BapuaHTax BblAENEHHbIN MoanpuupoBanHbiil 6enok VP3 kancuna AAVS

HUMEET aMHUHOKHNCJIOTHY IO TTOCIECAOBATCIIbBHOCTD, MIPEACTABIICHHY O

MSAGGGGPLGDNNQGADGVGNASGDWHCDSTWMGDRVVTKSTRTWVLPS
YNNHQYREIKSGSVDGSNANAYFGYSTPWGYFDFNRFHSHW SPRDWQRLINNYWG
FRPRSLRVKIFNIQVKEVTVQDSTTTIANNLTSTVQVFTDDDYQLPYVVGNGTEGCLP
AFPPQVFTLPQYGYATLNRDNTENPTERSSFFCLEYFPSKMLRTGNNFEFTYNFEEVP
FHSSFAPSQNLFKLANPLVDQYLYRFVSTNNTGGVQFNKNLAGRYANTYKNWFPGP
MGRTQGWNLGSGVNRASVSAFATTNRMELEGASYQVPPQPNGMTNNLQGSNTYAL
ENTMIFNSQPANPGTTATYLEGNMLITSESETQPVNRVAYNVGGQMATNNQSSTTAP
ATGTYNLQEIVPGSVWMERDVYLQGPIWAKIPETGAHFHPSPAMGGFGLKHPPPMM
LIKNTPVPGNITSFADVPVSSFITQYSTGQVTVEMEWELKKENSKRWNPEIQYTNNY
NDPQFVDFAPDSTGEYRSTRPIGTRYLTRPL (SEQ ID NO: 13)

Kancuo
B onHOM U3 acniekToB HacTOsIIee N300PETEHHE OTHOCUTCS K BBIIEICHHOMY KArlCUAy AJisI
BbICOKO3 (P (heKTHUBHON TPAHCAYKIUHU KJIETOK-MUIIEHEH, KOTOPBIA BKJIFOYAET BbIIIEYKA3aHHBIH

mMonuduLrpoBanHblii 6enok VP1 karncuna ageHoaccornuupoBaHHOro supyca S ceporuna (AAVS).

B ogHOM W3 BapHMAaHTOB  BBIACJCHHBIN  KalCHI  BKIIOYAeT  BBILICYKA3aHHBIN
MozauduImpoBaHHbli Oenok VP1 kancuaa aneHoacconuipoBaHHOTO BUpyca S ceporuna (AAVS),
6enok VP2 kancuna AAVS winn ero MmoguduuupoBaHHbIii BapuaHT u Oenok VP3 kancuma AAVS

WK ero MOAU(UIIMPOBAHHBIN BapUaHT.

OCOOEHHO TPEANOYTUTENIbHBIE BAPHAHTHI BKJIIOYAIOT 3aMEHBI, KOTOPBIE SIBIISTFOTCS
KOHCEPBATUBHBIMU MO TPHPOAE, T.€. T€ 3aMEeHbl, KOTOPblE HMMEIOT MECTO B CEMEHCTBe
AMHHOKHCJIOT, KOTOpble OOBEIUHEHbI MO MX OOKOBBIM LIEMSM. B 9acTHOCTH, aMHHOKHCIIOTHI
OOBIYHO JIEJISAT Ha YeThIpe cemeiicTa: (1) KUcible - acrapTaT U riiytamMart; (2) OCHOBHBIE - JIN3HH,
ApTHHUH, THCTUAWH, (3) HENONSApHbIE - aJaHWH, BAJIWH, JCHIUH, W30JEHLINH, MPOJIUH,
(deHnnanaHuH, METHOHUH, TpunTodaH, u (4) He3apsLKEHHbIE MOJSIPHBIE - TJIMLMH, aclaparvx,
IJIyTaMHH, LUCTEHH, CEPUH TPEOHHUH, TUPO3uH. PeHunanaHuH, TpUNTopaH U THPO3UH HHOTAA
KIacCUPUIMPYIOT KaK apoMaTHUYeCKHe aMHUHOKUCIOTHL. Hampumep, mocTaTo4HO OOOCHOBAHO
npecKa3aHue O TOM, YTO BbIIENIEHHAs 3aMeHA JIeHIMHA HA U30JIeHIMH WIH BaJMH, acrapTara Ha
riayTamar, TPEOHHMHAa Ha CEpUH WM CXOXKas KOHCEpPBATHBHAs 3aMEHa AaMHUHOKHCIOTHI Ha
CTPYKTYPHO POJICTBEHHYK) AMHUHOKHCJIOTY HE OKa)XKET BaXKHOTO BIHUSHHUA Ha OHOJIOTHYECKYIO
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aKTUBHOCTb. Hampumep, nonunentun, NpeacTaBIAIOINI HHTEPEC, MOXKET BKIIKOYATh BIIOTH A0
npubau3uTeNnpHO 5-10 KOHCEPBATHBHBIX MJIM HEKOHCEPBATHBHBIX AMUHOKHUCIIOTHBIX 3aMEH, MU
Jaxke BIUIOTh 10 NpHONM3UTENbHO 15-25 mimm 50 KOHCEPBATUBHBIX MM HEKOHCEPBATHBHBIX
AMMHOKHCIIOTHBIX 3aM€H, UM J000e 4ucio oT 5 1o 50 nmpu ycinoBuH, 4TO Kenaemast (pyHKLIUsS

MOJIEKYJIbI OCTAETCsI HE3aTPOHY TOHA.

B omHOM M3 BapHaHTOB BBbINENICHHBbINH Karcuy BkiroudaeT Oenok VP2 kxamcuma AAVS

JIUKOT'O THIIA.

B onHOM M3 BapWaHTOB BbIAENEHHBIN Karcua BkimodaeT Oenok VP2 kancuma AAVS
JUKOTO THUIA, KOTOPbIH UMEET aMUHOKHCJIOTHYK MOCJIE€I0BATEIbHOCTD, MPEACTABJICHHYIO

SEQ ID NO: 8.

B ogHOM U3 BapuaHTOB BBIIENICHHBIN KaICU BKJIFOYaeT MoauduuupoBaHHbiii 6emok VP2

Karcuaa aJeHoaCCOMUPOBAHHOTO BUpyca S ceporumna (AAVS).

B onHOM M3 BapHaHTOB BBIIEJICHHBIN KaINCHJ BKIIOUAET MOAN(UIIMPOBaHHbINA Oenok VP2

karncuaa AAVS, KOoTopsliii conepKuT 3ameny T575S.

B ogHOM 13 BapuaHTOB BbIICJICHHBIN KAICH BKJIIOYaeT MOIU(UIUPOBaHHbIN Oemok VP2
kancuga AAVS, koropwlii coxmepkut 3amMeHy T575S, M uMeeT aMHHOKHUCIOTHYIO

NOCJIeA0BATENbHOCTD, NpeacTasieHHyo SEQ ID NO: 9.

B onHOM M3 BapHaHTOB BbIIEJIEHHbBIN KANCH] BKIIOUAET MOAUPULIUPOBaHHBINH Oenok VP2

kancuna AAVS, kotopslit conepskut 3amensl SS515A u T575S.

B ogHOM M3 BapuHaHTOB BbIIEIEHHBIN KAICHU BKIFOYaeT MOnu(pULIMPOBaHHbIH Oenok VP2
karicuga AAVS, koropeiii comepkuT 3aMeHbl SS15A u TS575S, u umMeer aMUHOKHUCIOTHYIO

NOCJeA0BaTeNbHOCTD, peacTasieHHyo SEQ ID NO: 10.

B onHOM M3 BapWaHTOB BBIAENEHHBIH Kancua BkmoudaeT Oenok VP3 kancuma AAVS

IIUKOT'O THIIA.

B onHOM M3 BapWaHTOB BBIACNEHHBIM Karcua BkimoudaeT Oenok VP3 kancuma AAVS
OUKOrO THUIA, KOTOPbIH HMEET aMHUHOKHCJIOTHYK MOCJIE€A0BATENbHOCTDh, MPEACTABJICHHYIO

SEQ ID NO: 11.

B ogHOM 13 BapuaHTOB BBIIEJIEHHBIN KalCU BKJIIFOYaeT Moaudunupoannbiii 6emok VP3

Karcuaa aJeHoaCCOMUPOBAHHOTO BUpyca S ceporuna (AAVS).

B ogHOM 13 BapuaHTOB BbIIEJICHHBIN KAICH BKJIIOYaeT MonupuuupoBanHblil 6emok VP3

karicunia AAVS, xotopslii cogepxkut 3ameny T519S.
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B onHOM M3 BapHaHTOB BBIIEJIEHHBIN KaNCHJ BKIIOUaeT MOANPUIIMPOBaHHbINA Oenok VP3
kancuga AAVS, koropwii coxmepkur 3amMeHy T519S, u  uMeeT aMHHOKHUCIOTHYIO

NOCJIEeA0BATENbHOCTD, NpeacTasieHHyo SEQ ID NO: 12.

B 01HOM 13 BapHUaHTOB BBIIEJICHHBIH KaNICH BKIFOUaeT MOAUGUIMPOBaHHbIH Oesok VP3

kancuna AAVS, kotopslil conepskut 3amensl S459A u T519S.

B onHOM M3 BapHaHTOB BbIEJICHHBIN KaNCH] BKJIIOUAET MOAU(PUIUPOBaHHbIH Oenok VP3
karicuga AAVS, kortopseiii comepkut 3aMeHbl S459A u TS519S, u umeer aMHUHOKHUCIOTHYIO

NOCJIeA0BaTeNbHOCTD, MpeacTasieHHyo SEQ ID NO: 13.
Buioenennas nyxneunosas xucioma

B omHOM M3 acmeKTOB HacTosIIEee H300PETEeHNE OTHOCUTCS K BBIIEIICHHONW HYKJICHMHOBOH
KUCJIOTE, KOAMPYIOLIEH BBIIEyKa3aHHbIH MomuduumpoBanHelii Oemok VPl  kancupa
alIeHOACCOLIMUPOBAHHOTO BHUpyca S cepormna (AAVS), KOTOpBIH HCMONIB3YyeTCS IS

BbICOK03((HEKTUBHOM TPAHCIYKIINHU KJIETOK-MHULIEHEH.

B HexkoTOppIX BapuaHTax BbIACICHHAs HYKJEHWHOBAs KHUCJIOTA, KOIUPYIOIIast
MonuduLIpoBaHHbIH Oetok VP1 karcuna aneHoaccouupoBaHHOTO BUpyca S ceporumna (AAVS)
C aMUHOKHCJIOTHOU 3amMeHOll S651A, mpencraBiieHa HYKJIEWHOBOW MOCJIENOBATEIbHOCTHIO
ATGTCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTC
GCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCAATCAGCAGC
ATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAACTATCTCGGACCCGG
AAACGGTCTCGATCGAGGAGAGCCTGTCAACAGGGCAGACGAGGTCGCGCGAGA
GCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAA
GTACAACCACGCGGACGCCGAGTTTCAGGAGAAGCTCGCCGACGACACATCCTT
CGGGGGAAACCTCGGAAAGGCAGTCTTTCAGGCCAAGAAAAGGGTTCTCGAACC
TTTTGGCCTGGTTGAAGAGGGTGCTAAGACGGCCCCTACCGGAAAGCGGATAGA
CGACCACTTTCCAAAAAGAAAGAAGGCTCGGACCGAAGAGGACTCCAAGCCTTC
CACCTCGTCAGACGCCGAAGCTGGACCCAGCGGATCCCAGCAGCTGCAAATCCC
AGCCCAACCAGCCTCAAGTTTGGGAGCTGATACAATGTCTGCGGGAGGTGGCGG
CCCATTGGGCGACAATAACCAAGGTGCCGATGGAGTGGGCAATGCCTCGGGAGA
TTGGCATTGCGATTCCACGTGGATGGGGGACAGAGTCGTCACCAAGTCCACCCG
AACCTGGGTGCTGCCCAGCTACAACAACCACCAGTACCGAGAGATCAAAAGCGG
CTCCGTCGACGGAAGCAACGCCAACGCCTACTTTGGATACAGCACCCCCTGGGG
GTACTTTGACTTTAACCGCTTCCACAGCCACTGGAGCCCCCGAGACTGGCAAAGA
CTCATCAACAACTACTGGGGCTTCAGACCCCGGTCCCTCAGAGTCAAAATCTTCA

25



ACATTCAAGTCAAAGAGGTCACGGTGCAGGACTCCACCACCACCATCGCCAACA
ACCTCACCTCCACCGTCCAAGTGTTTACGGACGACGACTACCAGCTGCCCTACGT
CGTCGGCAACGGGACCGAGGGATGCCTGCCGGCCTTCCCTCCGCAGGTCTTTACG
CTGCCGCAGTACGGTTACGCGACGCTGAACCGCGACAACACAGAAAATCCCACC
GAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTTCCCAGCAAGATGCTGAGAACG
GGCAACAACTTTGAGTTTACCTACAACTTTGAGGAGGTGCCCTTCCACTCCAGCT
TCGCTCCCAGTCAGAACCTGTTCAAGCTGGCCAACCCGCTGGTGGACCAGTACTT
GTACCGCTTCGTGAGCACAAATAACACTGGCGGAGTCCAGTTCAACAAGAACCT
GGCCGGGAGATACGCCAACACCTACAAAAACTGGTTCCCGGGGCCCATGGGCCG
AACCCAGGGCTGGAACCTGGGCTCCGGGGTCAACCGCGCCAGTGTCAGCGCCTT
CGCCACGACCAATAGGATGGAGCTCGAGGGCGCGAGTTACCAGGTGCCCCCGCA
GCCGAACGGCATGACCAACAACCTCCAGGGCAGCAACACCTATGCCCTGGAGAA
CACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCT
CGAGGGCAACATGCTCATCACCAGCGAGAGCGAGACGCAGCCGGTGAACCGCGT
GGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTCCACCACTGC
CCCCGCGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGAT
GGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGG
GGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCGGACTCAAACACCCACCG
CCCATGATGCTCATCAAGAACACGCCTGTGCCCGGAAATATCACCAGCTTCgCGG
ACGTGCCCGTCAGCAGCTTCATCACCCAGTACAGCACCGGGCAGGTCACCGTGG
AGATGGAGTGGGAGCTCAAGAAGGAAAACTCCAAGAGGTGGAACCCAGAGATC
CAGTACACAAACAACTACAACGACCCCCAGTTTGTGGACTTTGCCCCGGACAGC
ACCGGGGAATACAGAACCACCAGACCTATCGGAACCCGATACCTTACCCGACCC
CTTTAA (SEQ ID NO: 5) wnmu mwo0oil Apyroi mocienoBaTeIbHOCTHIO, KOIHMPYIOIIeH
COOTBETCTBYIOLIYK0 AMHHOKHUCJIOTHYIO TOCJIEI0BATEIbHOCTh MOIU(PUIMPOBAHHOTO Oenka

Karcuaa aJeHOacCOLMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMUHOKHCIOTHON 3aMEHOM

S651A.

Ilom  «apyroii  NOCHENOBATENBHOCTBIO,  KOAMPYIOLIEH  COOTBETCTBYHOIIYIO
AMHUHOKHCJIOTHYIO  TIOCJI€JOBATENbHOCTh  MomudunuposaHHoro Oenka VP1  kancuna
aJICHOACCOLIMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMHHOKUCIOTHOW 3ameHOo SO651A»
NOAPAa3yMeBAaeTCs  HYKJIEHHOBash  MOCJIEAOBATEIBHOCTb,  KOTOpas  aJbTEpHATHUBHA
HyKJIenHOBOH nocnenosaTenbHocTu ¢ SEQ ID NO: 5, Tak kak ¢ y4eTOM BBIPOXIEHHOCTH
FEHETUYECKOTO Kojaa WHUpOKuW psax pasiauunbix  JIHK-nocimenoBaTenbHOCTEW MOXKET

KOAUPOBAaTb AMUHOKHCIIOTHYIO ITOCJICAOBATCIbHOCTD, PACKPBITYIO B JAHHOM JOKYMECHTEC KakK
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SEQ ID NO: 2. CneunanucraM B JaHHOH 00JIACTH XOpPOLIO M3BECTHO MOJNYYEHHE TAKHX
anprepHatuBHbIX  JIHK-mocnegosaTenpHOCTEN,  KOAMPYKOIIMX OOHM U T€ XK€
aMHMHOKHUCJIOTHBIE MocaenoBatenbHocTu. Takue BapuanTHble [IHK-nmocnenosarenbHOCTH

HAXOJATCS B 00beMe HACTOSLEro H300peTeHus.

B HekoTOpBIX BapuaHTax BbIACIEHHAs HYKJIEHHOBAas KHUCJIOTa, KOAMUPYHOLLAs
moauduumposanHsiii 6enok VP1 karncuaa ageHoaccoMupoBaHHOTO BUpyca 5 ceporuna (AAVS)
C aMHUHOKHCIOTHbIMU 3ameHamMu S2A u T711S, koropas mnpencTaBieHa HYKJIEHMHOBOH
MOCJIEI0BATENBHOCTBIO
ATGGCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTC
GCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCAATCAGCAGC
ATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAACTATCTCGGACCCGG
AAACGGTCTCGATCGAGGAGAGCCTGTCAACAGGGCAGACGAGGTCGCGCGAGA
GCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAA
GTACAACCACGCGGACGCCGAGTTTCAGGAGAAGCTCGCCGACGACACATCCTT
CGGGGGAAACCTCGGAAAGGCAGTCTTTCAGGCCAAGAAAAGGGTTCTCGAACC
TTTTGGCCTGGTTGAAGAGGGTGCTAAGACGGCCCCTACCGGAAAGCGGATAGA
CGACCACTTTCCAAAAAGAAAGAAGGCTCGGACCGAAGAGGACTCCAAGCCTTC
CACCTCGTCAGACGCCGAAGCTGGACCCAGCGGATCCCAGCAGCTGCAAATCCC
AGCCCAACCAGCCTCAAGTTTGGGAGCTGATACAATGTCTGCGGGAGGTGGCGG
CCCATTGGGCGACAATAACCAAGGTGCCGATGGAGTGGGCAATGCCTCGGGAGA
TTGGCATTGCGATTCCACGTGGATGGGGGACAGAGTCGTCACCAAGTCCACCCG
AACCTGGGTGCTGCCCAGCTACAACAACCACCAGTACCGAGAGATCAAAAGCGG
CTCCGTCGACGGAAGCAACGCCAACGCCTACTTTGGATACAGCACCCCCTGGGG
GTACTTTGACTTTAACCGCTTCCACAGCCACTGGAGCCCCCGAGACTGGCAAAGA
CTCATCAACAACTACTGGGGCTTCAGACCCCGGTCCCTCAGAGTCAAAATCTTCA
ACATTCAAGTCAAAGAGGTCACGGTGCAGGACTCCACCACCACCATCGCCAACA
ACCTCACCTCCACCGTCCAAGTGTTTACGGACGACGACTACCAGCTGCCCTACGT
CGTCGGCAACGGGACCGAGGGATGCCTGCCGGCCTTCCCTCCGCAGGTCTTTACG
CTGCCGCAGTACGGTTACGCGACGCTGAACCGCGACAACACAGAAAATCCCACC
GAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTTCCCAGCAAGATGCTGAGAACG
GGCAACAACTTTGAGTTTACCTACAACTTTGAGGAGGTGCCCTTCCACTCCAGCT
TCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCAACCCGCTGGTGGACCAGTACTT
GTACCGCTTCGTGAGCACAAATAACACTGGCGGAGTCCAGTTCAACAAGAACCT
GGCCGGGAGATACGCCAACACCTACAAAAACTGGTTCCCGGGGCCCATGGGCCG
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AACCCAGGGCTGGAACCTGGGCTCCGGGGTCAACCGCGCCAGTGTCAGCGCCTT
CGCCACGACCAATAGGATGGAGCTCGAGGGCGCGAGTTACCAGGTGCCCCCGCA
GCCGAACGGCATGACCAACAACCTCCAGGGCAGCAACACCTATGCCCTGGAGAA
CACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCT
CGAGGGCAACATGCTCATCACCAGCGAGAGCGAGACGCAGCCGGTGAACCGCGT
GGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTCCACCACTGC
CCCCGCGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGAT
GGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGG
GGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCGGACTCAAACACCCACCG
CCCATGATGCTCATCAAGAACACGCCTGTGCCCGGAAATATCACCAGCTTCTCGG
ACGTGCCCGTCAGCAGCTTCATCACCCAGTACAGCACCGGGCAGGTCACCGTGG
AGATGGAGTGGGAGCTCAAGAAGGAAAACTCCAAGAGGTGGAACCCAGAGATC
CAGTACACAAACAACTACAACGACCCCCAGTTTGTGGACTTTGCCCCGGACAGC
ACCGGGGAATACAGAAGCACCAGACCTATCGGAACCCGATACCTTACCCGACCC
CTTTAA (SEQ ID NO: 6) wimm moboil Apyroi mOCHen0BaTEIbHOCTHIO, KOIHPYIOIIeH
COOTBETCTBYIOLIYI0 aMUHOKHCJIOTHYIO TIOCJIEI0BATENIbHOCTh MoAHpHuLmpoBaHHOro O6enka VP1

Karcuaa aJeHoacCOLUUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMHHOKUCIOTHBIMH 3aMEHAMHU

S2Au T7118S.

Ilon  «apyrol  mOCJIENOBATEIBHOCTBIO,  KOAMPYIOLIEH  COOTBETCTBYHOLIYIO
AMUHOKHUCJIOTHYIO ~ IOCJI€OBATENbHOCTh  MonxuduuupoBaHnHoro Oenka VPl  kancupna
aIEHOACCOLIMUPOBAHHOTO BUpyca S5 ceporuna (AAVS) ¢ aMUHOKUCIOTHBIMH 3aMeHaMHu S2A u
T711S» nonpasymeBaercsi HYKJIEHMHOBas IMOCJIENOBAaTEIbHOCTb, KOTOpas albTePHATHBHA
HykjienHoBou mocnenoareabHocTu ¢ SEQ ID NO: 6, Tak Kak ¢ y4€TOM BBIPOKIEHHOCTH
F€HeTUYECKOro koaa wmupokui psa  pasnaunusbix  JHK-nocnenosatenpHOCTEH MOXKET
KOJUPOBAaTh AMHUHOKHCJIOTHYIO ITOCJI€I0BATENbHOCTD, PACKPBITYIO B JAHHOM JAOKYMEHTE KakK
SEQ ID NO: 3. CneunanucraM B JaHHOH 0O0JIACTH XOpPOLIO M3BECTHO MOJYYEHHE TaKHX
anprepHatuBHbIXx  JIHK-mocneposaTenpHOCTEN,  KOAMPYKOIIMX OOHM W T€  XKe
aMHHOKHUCJIOTHBIE MocaenoBaTenbHoCcTH. Takue BapuanTHbele JIHK-nocnegosartenbHOCTH

HAXOIATCS B 00bEMe HACTOSIIEro H300peTeHUs.

B HekoTOpbIX BapuaHTax BblAEJE€HHAas HYKJIEUHOBAas KUCJIOTa, KOAUPYHOLLas
mMonuduLpoBaHHbIi Oeok VP1 karcuna aneHoaccouupoBaHHOTO BUpyca S ceporumna (AAVS)
C aMUHOKHUCJIOTHBIMU 3amMeHaMu S2A, S651A u T711S, koropast npeacTaBieHa HYKJI€UHOBOMN
NOCJIEA0BATENbHOCTBIO

ATGGCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTC
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GCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCAATCAGCAGC
ATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAACTATCTCGGACCCGG
AAACGGTCTCGATCGAGGAGAGCCTGTCAACAGGGCAGACGAGGTCGCGCGAGA
GCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAA
GTACAACCACGCGGACGCCGAGTTTCAGGAGAAGCTCGCCGACGACACATCCTT
CGGGGGAAACCTCGGAAAGGCAGTCTTTCAGGCCAAGAAAAGGGTTCTCGAACC
TTTTGGCCTGGTTGAAGAGGGTGCTAAGACGGCCCCTACCGGAAAGCGGATAGA
CGACCACTTTCCAAAAAGAAAGAAGGCTCGGACCGAAGAGGACTCCAAGCCTTC
CACCTCGTCAGACGCCGAAGCTGGACCCAGCGGATCCCAGCAGCTGCAAATCCC
AGCCCAACCAGCCTCAAGTTTGGGAGCTGATACAATGTCTGCGGGAGGTGGCGG
CCCATTGGGCGACAATAACCAAGGTGCCGATGGAGTGGGCAATGCCTCGGGAGA
TTGGCATTGCGATTCCACGTGGATGGGGGACAGAGTCGTCACCAAGTCCACCCG
AACCTGGGTGCTGCCCAGCTACAACAACCACCAGTACCGAGAGATCAAAAGCGG
CTCCGTCGACGGAAGCAACGCCAACGCCTACTTTGGATACAGCACCCCCTGGGG
GTACTTTGACTTTAACCGCTTCCACAGCCACTGGAGCCCCCGAGACTGGCAAAGA
CTCATCAACAACTACTGGGGCTTCAGACCCCGGTCCCTCAGAGTCAAAATCTTCA
ACATTCAAGTCAAAGAGGTCACGGTGCAGGACTCCACCACCACCATCGCCAACA
ACCTCACCTCCACCGTCCAAGTGTTTACGGACGACGACTACCAGCTGCCCTACGT
CGTCGGCAACGGGACCGAGGGATGCCTGCCGGCCTTCCCTCCGCAGGTCTTTACG
CTGCCGCAGTACGGTTACGCGACGCTGAACCGCGACAACACAGAAAATCCCACC
GAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTTCCCAGCAAGATGCTGAGAACG
GGCAACAACTTTGAGTTTACCTACAACTTTGAGGAGGTGCCCTTCCACTCCAGCT
TCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCAACCCGCTGGTGGACCAGTACTT
GTACCGCTTCGTGAGCACAAATAACACTGGCGGAGTCCAGTTCAACAAGAACCT
GGCCGGGAGATACGCCAACACCTACAAAAACTGGTTCCCGGGGCCCATGGGCCG
AACCCAGGGCTGGAACCTGGGCTCCGGGGTCAACCGCGCCAGTGTCAGCGCCTT
CGCCACGACCAATAGGATGGAGCTCGAGGGCGCGAGTTACCAGGTGCCCCCGCA
GCCGAACGGCATGACCAACAACCTCCAGGGCAGCAACACCTATGCCCTGGAGAA
CACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCT
CGAGGGCAACATGCTCATCACCAGCGAGAGCGAGACGCAGCCGGTGAACCGCGT
GGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTCCACCACTGC
CCCCGCGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGAT
GGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGG
GGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCGGACTCAAACACCCACCG

CCCATGATGCTCATCAAGAACACGCCTGTGCCCGGAAATATCACCAGCTTCgCGG
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ACGTGCCCGTCAGCAGCTTCATCACCCAGTACAGCACCGGGCAGGTCACCGTGG
AGATGGAGTGGGAGCTCAAGAAGGAAAACTCCAAGAGGTGGAACCCAGAGATC
CAGTACACAAACAACTACAACGACCCCCAGTTTGTGGACTTTGCCCCGGACAGC
ACCGGGGAATACAGAAGCACCAGACCTATCGGAACCCGATACCTTACCCGACCC
CTTTAA (SEQ ID NO: 7) unu ar0oii apyroidi mocieqoBaTeNbHOCTBIO, KOIUPYIOLIEH
COOTBETCTBYIOLIYIO aMUHOKHCJIOTHYIO MOCJIEI0BATEIbHOCTh MOAUGUIIMPOBaHHOTO Oenka VP1

Karcuaa aJaeHoacCoOUUMPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMUHOKUCIOTHBIMY 3aMEHAMU

S2A, S651A u T711S.

ITon  «agpyrol  moclnegoBaTeIbHOCTBIO,  KOAUPYIOLIEH  COOTBETCTBYIOIIYIO
AMHUHOKHCJIOTHYI  TIOCJI€JOBATEIbHOCTh  MomuduimpoBaHHoro Oenka VP1  kancuna
aJIeHOACCOLIMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMHHOKHCIOTHBIMH 3aMeHaMu S2A,
S651A u T711S» mnonpasymeBaeTcsi HYKJIEMHOBas I0CIENOBATENbHOCTh, KOTOpas
albTepHATHBHA HyKJenHOBOW mocnenoBateiapHocTu ¢ SEQ ID NO: 7, Tak kak ¢ y4yeTom
BBIPOXKAEHHOCTHU FEHETUYECKOTO Kozxa LIUPOKUN pan PasIMYHBIX JHK -
MOCJEIOBATEIbHOCTEN MOXKET KOAUPOBATb AaMHUHOKHUCJIOTHYIO IOCJI€I0BAaTEIbHOCTD,
packpeiTyo B nanHoM nokymente kak SEQ ID NO: 4. Cneumnanucram B TaHHOW oOjacTw
XOpOLIO M3BECTHO IMOJIyueHHE Takux anpTrepHaTuBHbX JHK-nocienosatenbHOCTEH,
KOJUPYIOIIUX OAHU U T€ K€ AMHUHOKHMCJIOTHBIE MOCJIEeA0BAaTEIbHOCTH. Takue BapuaHTHbIE

JIHK-noce1oBaTeIbHOCTU HaAXOAATCS B 00beMe HACTOSAIIEr0 N300peTeHUs .

BrineneHHass HykJI€MHOBasi KHUCJIOTa, KOAMPYHOLIas BblmleykazaHHbli VP1 kancupa
aIeHOACCOLMUPOBAHHOTO BHpyca S5 ceporuna (AAVS) nukoro Tuma, mpeacTaBlieHa
HY KJIEHHOBOH MOCJIE0BATEIbHOCTHIO
ATGTCTTTTGTTGATCACCCTCCAGATTGGTTGGAAGAAGTTGGTGAAGGTCTTC
GCGAGTTTTTGGGCCTTGAAGCGGGCCCACCGAAACCAAAACCCAATCAGCAGC
ATCAAGATCAAGCCCGTGGTCTTGTGCTGCCTGGTTATAACTATCTCGGACCCGG
AAACGGTCTCGATCGAGGAGAGCCTGTCAACAGGGCAGACGAGGTCGCGCGAGA
GCACGACATCTCGTACAACGAGCAGCTTGAGGCGGGAGACAACCCCTACCTCAA
GTACAACCACGCGGACGCCGAGTTTCAGGAGAAGCTCGCCGACGACACATCCTT
CGGGGGAAACCTCGGAAAGGCAGTCTTTCAGGCCAAGAAAAGGGTTCTCGAACC
TTTTGGCCTGGTTGAAGAGGGTGCTAAGACGGCCCCTACCGGAAAGCGGATAGA
CGACCACTTTCCAAAAAGAAAGAAGGCTCGGACCGAAGAGGACTCCAAGCCTTC
CACCTCGTCAGACGCCGAAGCTGGACCCAGCGGATCCCAGCAGCTGCAAATCCC
AGCCCAACCAGCCTCAAGTTTGGGAGCTGATACAATGTCTGCGGGAGGTGGCGG
CCCATTGGGCGACAATAACCAAGGTGCCGATGGAGTGGGCAATGCCTCGGGAGA
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TTGGCATTGCGATTCCACGTGGATGGGGGACAGAGTCGTCACCAAGTCCACCCG
AACCTGGGTGCTGCCCAGCTACAACAACCACCAGTACCGAGAGATCAAAAGCGG
CTCCGTCGACGGAAGCAACGCCAACGCCTACTTTGGATACAGCACCCCCTGGGG
GTACTTTGACTTTAACCGCTTCCACAGCCACTGGAGCCCCCGAGACTGGCAAAGA
CTCATCAACAACTACTGGGGCTTCAGACCCCGGTCCCTCAGAGTCAAAATCTTCA
ACATTCAAGTCAAAGAGGTCACGGTGCAGGACTCCACCACCACCATCGCCAACA
ACCTCACCTCCACCGTCCAAGTGTTTACGGACGACGACTACCAGCTGCCCTACGT
CGTCGGCAACGGGACCGAGGGATGCCTGCCGGCCTTCCCTCCGCAGGTCTTTACG
CTGCCGCAGTACGGTTACGCGACGCTGAACCGCGACAACACAGAAAATCCCACC
GAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTTCCCAGCAAGATGCTGAGAACG
GGCAACAACTTTGAGTTTACCTACAACTTTGAGGAGGTGCCCTTCCACTCCAGCT
TCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCAACCCGCTGGTGGACCAGTACTT
GTACCGCTTCGTGAGCACAAATAACACTGGCGGAGTCCAGTTCAACAAGAACCT
GGCCGGGAGATACGCCAACACCTACAAAAACTGGTTCCCGGGGCCCATGGGCCG
AACCCAGGGCTGGAACCTGGGCTCCGGGGTCAACCGCGCCAGTGTCAGCGCCTT
CGCCACGACCAATAGGATGGAGCTCGAGGGCGCGAGTTACCAGGTGCCCCCGCA
GCCGAACGGCATGACCAACAACCTCCAGGGCAGCAACACCTATGCCCTGGAGAA
CACTATGATCTTCAACAGCCAGCCGGCGAACCCGGGCACCACCGCCACGTACCT
CGAGGGCAACATGCTCATCACCAGCGAGAGCGAGACGCAGCCGGTGAACCGCGT
GGCGTACAACGTCGGCGGGCAGATGGCCACCAACAACCAGAGCTCCACCACTGC
CCCCGCGACCGGCACGTACAACCTCCAGGAAATCGTGCCCGGCAGCGTGTGGAT
GGAGAGGGACGTGTACCTCCAAGGACCCATCTGGGCCAAGATCCCAGAGACGGG
GGCGCACTTTCACCCCTCTCCGGCCATGGGCGGATTCGGACTCAAACACCCACCG
CCCATGATGCTCATCAAGAACACGCCTGTGCCCGGAAATATCACCAGCTTCTCGG
ACGTGCCCGTCAGCAGCTTCATCACCCAGTACAGCACCGGGCAGGTCACCGTGG
AGATGGAGTGGGAGCTCAAGAAGGAAAACTCCAAGAGGTGGAACCCAGAGATC
CAGTACACAAACAACTACAACGACCCCCAGTTTGTGGACTTTGCCCCGGACAGC
ACCGGGGAATACAGAACCACCAGACCTATCGGAACCCGATACCTTACCCGACCC
CTTTAA (SEQ ID NO: 14) unu mroboil npyroil mociaeqoBaTebHOCTBIO, KOIHUPYIOIIeH
COOTBETCTBYIOLIYK0 aMHHOKHCIOTHYIO  IOCIENOBaTEeNbHOCTh Oenka VPl  kancuma

aIeHOACCOLMUPOBAHHOTO BHpyca 5 ceporuna (AAVS) nukoro Tuna.

ITon  «apyrol  mocCinegoBaTEeIbHOCTBIO,  KOAUPYHOLIEH  COOTBETCTBYIOIIYIO
AMUHOKHCJIOTHYIO TTOCIIEIOBAaTEIbHOCTh Oenka VP1 kancuna azeHoacCOLUnPOBAHHOTO BUpPYCa

5 ceporumna (AAVS) nukoro Tuma» MOApPa3yMeBaeTCsl HYKJIEHHOBAs MOCJIEN0BATEIbHOCTD,
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KOTOpasi aJibTepHAaTUBHA HYyKJenHOBOU nociuenoBatesbHocTH ¢ SEQ ID NO: 14, Tak kak ¢
y4€TOM BBIPOXKACHHOCTH TE€HETHYEeCKOro Koaa WWHUpPOkui psg  pasauusbix  JIHK-
MOCJIEAOBATENbHOCTEH MOXKET KOAMPOBaTb AMHHOKHCJIOTHYH IOCJIE€JOBATEIbHOCTb,
packpriTyto B faHHOM aokymeHTe kak SEQ ID NO: 1. CneuuanucraM B JaHHOH 0o0nacTu
XOpPOLIO M3BECTHO IMoJy4yeHue Takux anpTrepHaTuBHblx JIHK-nocnepnoBarenbHOCTEH,
KOJUPYIOIIUX OAHU U T€ K€ AMHUHOKHMCIOTHBIE MOCIEAOBATENbHOCTU. Takue BapHUaHTHbIE

JTHK-nocie10BaTeIbHOCTU HAXOAITCS B 00beMe HACTOAIIEr0 U300pEeTEHUS.

B omHOM M3 acmeKkTOB HacTosiIIee U300PETEHHE OTHOCUTCS K BBIIEIICHHOW HYKJIEMHOBOH
KUCJIOTE, KOAMPYIOLIEH BBIIIEyKa3aHHbIH MomuduumMpoBaHHbelii Oenok VP2  kancuna

aJIeHOACCOLIMUPOBAHHOTO BHUpyca 5 ceporumna (AAVS).

B HekoTOpbIX BapuaHTax BblAEJ€HHAas HYKJIEMHOBas KUCJIOTa, KOIUPYHOLIas
Mou(pULPOBaHHBIN Oetok VP2 karcuna aieHoacCouupOBaHHOTO BUpyca S ceporumna (AAVS)
C aMUHOKHMCIOTHOH 3ameHoil TS575S, mpencrtaBieHa HyKJIE€MHOBOH MOCJIEA0BATENIbHOCTBIO
ACGGCCCCTACCGGAAAGCGGATAGACGACCACTTTCCAAAAAGAAAGAAGGCT
CGGACCGAAGAGGACTCCAAGCCTTCCACCTCGTCAGACGCCGAAGCTGGACCC
AGCGGATCCCAGCAGCTGCAAATCCCAGCCCAACCAGCCTCAAGTTTGGGAGCT
GATACAATGTCTGCGGGAGGTGGCGGCCCATTGGGCGACAATAACCAAGGTGCC
GATGGAGTGGGCAATGCCTCGGGAGATTGGCATTGCGATTCCACGTGGATGGGG
GACAGAGTCGTCACCAAGTCCACCCGAACCTGGGTGCTGCCCAGCTACAACAAC
CACCAGTACCGAGAGATCAAAAGCGGCTCCGTCGACGGAAGCAACGCCAACGCC
TACTTTGGATACAGCACCCCCTGGGGGTACTTTGACTTTAACCGCTTCCACAGCC
ACTGGAGCCCCCGAGACTGGCAAAGACTCATCAACAACTACTGGGGCTTCAGAC
CCCGGTCCCTCAGAGTCAAAATCTTCAACATTCAAGTCAAAGAGGTCACGGTGC
AGGACTCCACCACCACCATCGCCAACAACCTCACCTCCACCGTCCAAGTGTTTAC
GGACGACGACTACCAGCTGCCCTACGTCGTCGGCAACGGGACCGAGGGATGCCT
GCCGGCCTTCCCTCCGCAGGTCTTTACGCTGCCGCAGTACGGTTACGCGACGCTG
AACCGCGACAACACAGAAAATCCCACCGAGAGGAGCAGCTTCTTCTGCCTAGAG
TACTTTCCCAGCAAGATGCTGAGAACGGGCAACAACTTTGAGTTTACCTACAACT
TTGAGGAGGTGCCCTTCCACTCCAGCTTCGCTCCCAGTCAGAACCTCTTCAAGCT
GGCCAACCCGCTGGTGGACCAGTACTTGTACCGCTTCGTGAGCACAAATAACACT
GGCGGAGTCCAGTTCAACAAGAACCTGGCCGGGAGATACGCCAACACCTACAAA
AACTGGTTCCCGGGGCCCATGGGCCGAACCCAGGGCTGGAACCTGGGCTCCGGG
GTCAACCGCGCCAGTGTCAGCGCCTTCGCCACGACCAATAGGATGGAGCTCGAG
GGCGCGAGTTACCAGGTGCCCCCGCAGCCGAACGGCATGACCAACAACCTCCAG
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GGCAGCAACACCTATGCCCTGGAGAACACTATGATCTTCAACAGCCAGCCGGCG
AACCCGGGCACCACCGCCACGTACCTCGAGGGCAACATGCTCATCACCAGCGAG
AGCGAGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCC
ACCAACAACCAGAGCTCCACCACTGCCCCCGCGACCGGCACGTACAACCTCCAG
GAAATCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCC
ATCTGGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATG
GGCGGATTCGGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCT
GTGCCCGGAAATATCACCAGCTTCTCGGACGTGCCCGTCAGCAGCTTCATCACCC
AGTACAGCACCGGGCAGGTCACCGTGGAGATGGAGTGGGAGCTCAAGAAGGAA
AACTCCAAGAGGTGGAACCCAGAGATCCAGTACACAAACAACTACAACGACCCC
CAGTTTGTGGACTTTGCCCCGGACAGCACCGGGGAATACAGAAGCACCAGACCT
ATCGGAACCCGATACCTTACCCGACCCCTTTAA (SEQ ID NO: 15) unu nroboii gpyroit
MOCJIe0BATENbHOCTHIO, KOJUpYoIei COOTBETCTBYIOILY IO AMHUHOKHUCJIOTHY O
NOCJIEIOBATENbHOCTh MoaupuumpoBaHHoro Oenka VP2 kamcupa aneHOACCOLMHUPOBAHHOTO

Bupyca 5 ceporuna (AAVS) ¢ amuHOKHCIOTHON 3ameHoi TS75S.

ITon  «apyroil  mocinegoBaTeIbHOCTBIO,  KOAUPYIOLIEH  COOTBETCTBYIOLIYIO
AMUHOKHCJIOTHYIKO  IIOCIEOBAaTENbHOCTh MomuduuupoBaHHoro Oenka VP2  xancuna
aJICHOACCOLIMUPOBAHHOTO BHpyca 5 ceporuna (AAVS) ¢ amuHOKHMCIOTHOHN 3amenoit TS75S»
NOApPa3yMeBaeTCsl  HYKJIEHMHOBas  IOCAENO0BAaTEIbHOCTb,  KOTOpas  aJbTE€pHATHBHA
Hy kjienHOBOU nocienosatenbHoCcTH ¢ SEQ ID NO: 15, Tak Kak ¢ y4eTOM BBIPOKIAEHHOCTHU
TeHETUYECKOr0 Koaa MUpokui psax pasnuunbeix JHK-nocnenosaTenbHOCTEH MOXET
KOJMPOBATb aMUHOKHUCJIOTHYIO MOCJIEA0BATENbHOCTD, PACKPBITYIO B JAHHOM JIOKYMEHTE KaK
SEQ ID NO: 9. Cneunanucram B JaHHOH 0O0JIACTH XOPOIIO HU3BECTHO MOJYYEHUE TAKUX
anprepHatuBHbIX  JIHK-mocnenoBaTenpHOCTEN,  KOAMPYKOIIMX OOHMU U T€  Ke
AMUHOKMCJIOTHBIE TMOcjenoBaTenbHOCTU. Takue BapuaHTHble JIHK-mocnegoBaTenpHOCTH

HAXOIATCS B 00bEMe HACTOSIIEro H300peTeHUsI.

B HekoTOpbIX BapuaHTax BblAEN€HHAas HyKJIEUHOBass KUCIOTA, KOAUPYHOLIas
Mo ULPOBaHHBIN Oetok VP2 karcuna aieHoaccoUUpOBaHHOTO BUpyca S ceporumna (AAVS)
C AaMHHOKHCIOTHbIMH 3ameHamMu SS515A wu  T575S wumeer moOyr HYKIEHHOBYIO
NOCJIEA0BATENbHOCTb, KOTOpas KOAUPYET aMUHOKHUCIOTHYIO TMOCJE€J0BaTEIbHOCTb,
packpeiTyio B faHHOM jnokyMmeHte kak SEQ ID NO: 10. Cneunanucram B JaHHOW 00iacTu
XOpOLIO M3BECTHO TMOJIyueHHE Takux anbrepHaTuBHbXx JIHK-nocienosaTenbHOCTEH,
KOJUPYIOIIUX OAHU U T€ K€ AMHUHOKHMCJIOTHBIE MOCJIEeA0BAaTENbHOCTU. Takue BapUaHTHbIE

JIHK-nocenoBaTeIbHOCTH HAXOISITCA B 00bEME HACTOSIIEr0 N300peTeHUSI.
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BriaenenHass HyKJEHHOBash KHUCJOTA, KOAMPYHOINAs BbllIeykazaHHbI VP2 kancuaa
aJICHOACCOLMUPOBAHHOTO BUpyca S ceporuna (AAVS) nukoro Tuma, NpeAcTaBjeHa
HY KJIEUHOBOMU MOCJI€A0BATENbHOCTBIO
ACGGCCCCTACCGGAAAGCGGATAGACGACCACTTTCCAAAAAGAAAGAAGGCT
CGGACCGAAGAGGACTCCAAGCCTTCCACCTCGTCAGACGCCGAAGCTGGACCC
AGCGGATCCCAGCAGCTGCAAATCCCAGCCCAACCAGCCTCAAGTTTGGGAGCT
GATACAATGTCTGCGGGAGGTGGCGGCCCATTGGGCGACAATAACCAAGGTGCC
GATGGAGTGGGCAATGCCTCGGGAGATTGGCATTGCGATTCCACGTGGATGGGG
GACAGAGTCGTCACCAAGTCCACCCGAACCTGGGTGCTGCCCAGCTACAACAAC
CACCAGTACCGAGAGATCAAAAGCGGCTCCGTCGACGGAAGCAACGCCAACGCC
TACTTTGGATACAGCACCCCCTGGGGGTACTTTGACTTTAACCGCTTCCACAGCC
ACTGGAGCCCCCGAGACTGGCAAAGACTCATCAACAACTACTGGGGCTTCAGAC
CCCGGTCCCTCAGAGTCAAAATCTTCAACATTCAAGTCAAAGAGGTCACGGTGC
AGGACTCCACCACCACCATCGCCAACAACCTCACCTCCACCGTCCAAGTGTTTAC
GGACGACGACTACCAGCTGCCCTACGTCGTCGGCAACGGGACCGAGGGATGCCT
GCCGGCCTTCCCTCCGCAGGTCTTTACGCTGCCGCAGTACGGTTACGCGACGCTG
AACCGCGACAACACAGAAAATCCCACCGAGAGGAGCAGCTTCTTCTGCCTAGAG
TACTTTCCCAGCAAGATGCTGAGAACGGGCAACAACTTTGAGTTTACCTACAACT
TTGAGGAGGTGCCCTTCCACTCCAGCTTCGCTCCCAGTCAGAACCTCTTCAAGCT
GGCCAACCCGCTGGTGGACCAGTACTTGTACCGCTTCGTGAGCACAAATAACACT
GGCGGAGTCCAGTTCAACAAGAACCTGGCCGGGAGATACGCCAACACCTACAAA
AACTGGTTCCCGGGGCCCATGGGCCGAACCCAGGGCTGGAACCTGGGCTCCGGG
GTCAACCGCGCCAGTGTCAGCGCCTTCGCCACGACCAATAGGATGGAGCTCGAG
GGCGCGAGTTACCAGGTGCCCCCGCAGCCGAACGGCATGACCAACAACCTCCAG
GGCAGCAACACCTATGCCCTGGAGAACACTATGATCTTCAACAGCCAGCCGGCG
AACCCGGGCACCACCGCCACGTACCTCGAGGGCAACATGCTCATCACCAGCGAG
AGCGAGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCC
ACCAACAACCAGAGCTCCACCACTGCCCCCGCGACCGGCACGTACAACCTCCAG
GAAATCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCC
ATCTGGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATG
GGCGGATTCGGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCT
GTGCCCGGAAATATCACCAGCTTCTCGGACGTGCCCGTCAGCAGCTTCATCACCC
AGTACAGCACCGGGCAGGTCACCGTGGAGATGGAGTGGGAGCTCAAGAAGGAA
AACTCCAAGAGGTGGAACCCAGAGATCCAGTACACAAACAACTACAACGACCCC

CAGTTTGTGGACTTTGCCCCGGACAGCACCGGGGAATACAGAACCACCAGACCT
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ATCGGAACCCGATACCTTACCCGACCCCTTTAA (SEQ ID NO: 16) unu nro6oii apyroi
NOCJIEI0BATENILHOCTBIO, KOJUPYOIIeil COOTBETCTBYIOLIY O AMHUHOKHUCJIOTHY IO
NOCJIeIOBATENbHOCTD Oenka VP2 kancuna aaeHoaccoMupoBaHHOTo Bupyca 5 ceporumna (AAVS)

JIUKOT'O THIIA.

ITon  «apyroi  moOCIeAOBaTEIbHOCTBIO,  KOAUPYHOLIEH  COOTBETCTBYIOIIYIO
AMUHOKHCJIOTHYIO MOCIeN0BaTEIbHOCTb Oeka VP2 kancuaa aneHoacCOUMPOBAHHOTO BUPYCa
5 ceporumna (AAVS) nukoro Tuma» MoapasyMeBaeTCs HYKJEHHOBAs MOCJEI0BATEIbHOCTD,
KOTOpasi albTepHATHBHA HYKJIenHOBOU mociaenoBaresbHocTU ¢ SEQ ID NO:16, Tak kak ¢
y4E€TOM BBIPOKIECHHOCTH T€HETHYECKOro Koaa IWWHpPOKui psa  pasauuseix  JIHK-
MOCJIENOBATENBHOCTEN MOXET KOAUPOBATH AMHUHOKHMCIOTHYK  IOCJIE€AOBATEIbHOCTD,
packpeiTyto B faHHOM aokymeHte kak SEQ ID NO: 8. Cnenuanucram B JaHHOU obOnactu
XOpOLIO M3BECTHO TMOJIyueHHE Takux anbrepHaTuBHbXx JHK-nociaenoBaTenbHOCTEH,
KOJUPYKIIUX OJHU U T€ K€ aMUHOKHUCIOTHBIE MOCJIEA0BATENbHOCTU. Takue BapUaHTHBIE

JIHK-nocie1oBaTeIbHOCTU HAXOIATCS B 00beMe HACTOSAIIETO U300pEeTEHUS.

B omHOM M3 acmekToB HacTosiiiee H300pETeHNEe OTHOCHUTCS K BBIIEIICHHONW HYKJIEHMHOBOH
KUCJIOTE, KOAMPYIOLIEH BbII€yKa3aHHbIH MoauduimpoBaHHelii Oemok VP3  kancuna

a/IeHOACCOLIMMPOBAHHOTO BHpyca 5 ceporumna (AAVS).

B HexkoTOpbIX BapuaHTax BblAENEHHAs HYKJIEHWHOBAs KHUCJIOTA, KOAUPYIOIIAs
MoauuIMpOoBaHHbIH Oeok VP3 kancuaa aneHoaccounupoBaHHOro Bupyca 5 ceporumna (AAVS)
C aMMHOKHUCIOTHOW 3ameHod T519S, mpencraBieHa HYKJIEMHOBOW IOCJIENOBATEIbHOCTBIO
ATGTCTGCGGGAGGTGGCGGCCCATTGGGCGACAATAACCAAGGTGCCGATGGA
GTGGGCAATGCCTCGGGAGATTGGCATTGCGATTCCACGTGGATGGGGGACAGA
GTCGTCACCAAGTCCACCCGAACCTGGGTGCTGCCCAGCTACAACAACCACCAG
TACCGAGAGATCAAAAGCGGCTCCGTCGACGGAAGCAACGCCAACGCCTACTTT
GGATACAGCACCCCCTGGGGGTACTTTGACTTTAACCGCTTCCACAGCCACTGGA
GCCCCCGAGACTGGCAAAGACTCATCAACAACTACTGGGGCTTCAGACCCCGGT
CCCTCAGAGTCAAAATCTTCAACATTCAAGTCAAAGAGGTCACGGTGCAGGACT
CCACCACCACCATCGCCAACAACCTCACCTCCACCGTCCAAGTGTTTACGGACGA
CGACTACCAGCTGCCCTACGTCGTCGGCAACGGGACCGAGGGATGCCTGCCGGC
CTTCCCTCCGCAGGTCTTTACGCTGCCGCAGTACGGTTACGCGACGCTGAACCGC
GACAACACAGAAAATCCCACCGAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTT
CCCAGCAAGATGCTGAGAACGGGCAACAACTTTGAGTTTACCTACAACTTTGAG
GAGGTGCCCTTCCACTCCAGCTTCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCA

ACCCGCTGGTGGACCAGTACTTGTACCGCTTCGTGAGCACAAATAACACTGGCG
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GAGTCCAGTTCAACAAGAACCTGGCCGGGAGATACGCCAACACCTACAAAAACT
GGTTCCCGGGGCCCATGGGCCGAACCCAGGGCTGGAACCTGGGCTCCGGGGTCA
ACCGCGCCAGTGTCAGCGCCTTCGCCACGACCAATAGGATGGAGCTCGAGGGCG
CGAGTTACCAGGTGCCCCCGCAGCCGAACGGCATGACCAACAACCTCCAGGGCA
GCAACACCTATGCCCTGGAGAACACTATGATCTTCAACAGCCAGCCGGCGAACC

CGGGCACCACCGCCACGTACCTCGAGGGCAACATGCTCATCACCAGCGAGAGCG
AGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCCACCA
ACAACCAGAGCTCCACCACTGCCCCCGCGACCGGCACGTACAACCTCCAGGAAA
TCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCT

GGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATGGGCG
GATTCGGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCTGTGCC
CGGAAATATCACCAGCTTCTCGGACGTGCCCGTCAGCAGCTTCATCACCCAGTAC
AGCACCGGGCAGGTCACCGTGGAGATGGAGTGGGAGCTCAAGAAGGAAAACTC

CAAGAGGTGGAACCCAGAGATCCAGTACACAAACAACTACAACGACCCCCAGTT
TGTGGACTTTGCCCCGGACAGCACCGGGGAATACAGAAGCACCAGACCTATCGG
AACCCGATACCTTACCCGACCCCTTTAA (SEQ ID NO: 17) wmim nroboit apyroiu
MIOCJIEIOBATENbHOCTBIO, KOJUPYIOIIeH COOTBETCTBYIOLIY IO AMHUHOKHUCJIOTHY O
NOCJIEIOBATENBbHOCTh Moau(puumpoBaHHOro Oenka VP3 kamcupga aneHOacCOLMHUPOBAHHOTO

Bupyca 5 ceporuna (AAVS) ¢ amuHokucaoTHON 3ameHoi T519S.

Ilon  «xpyroii  moOCJENOBATEIbHOCTHIO, KOAUPYIOIIEH  COOTBETCTBYIOIIYIO
AMUHOKHCJIOTHYIO  TOCJEAOBAaTEeNbHOCTh  MoaupuuupoBanHoro Oenka VP3  kamncupa
aIeHOACCOLIMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ amMuHOKHCIOTHOM 3amenoit T519S»
NoApa3yMeBaeTcssi  HYKJIEHWHOBas  IOCHENOBaTEIbHOCTb,  KOTOpas  aJbTEepPHATHBHA
HyKJenHoBOU mocienoBatenbHOCTH ¢ SEQ ID NO: 17, Tak Kak ¢ y4eTOM BBIPOKIEHHOCTHU
F€HETUYECKOro koaa Mmupokuid psaa  pasnuudbix  JHK-nocnenosatenpHOCTEH MOXKET
KOJUPOBAaTh aMHUHOKHUCJIOTHYIO MOCJIEA0BATENbHOCTD, PACKPBITYIO B TAHHOM JJOKY MEHTE KakK
SEQ ID NO: 12. CneunanuctaMm B JaHHOW 00JIACTH XOPOIIO M3BECTHO MOJYYEHUE TAKHX
anprepHatuBHbIXx  JIHK-mocnenosaTenpHOCTEN,  KOAMPYKOIIMX OOHM W T€  Ke
AMHHOKHUCJIOTHBIE MoOcaenoBaTenbHOCTH. Takue BapuanTHele JIHK-nmocnegosarenbHOCTH

HAXOIATCS B 00beMe HACTOSIEro H300peTeHusI.

B HekOoTOpbIX BapuWaHTax BbIACIEHHAs HYKJIEHWHOBAs KHUCIOTA, KOAHPYIOIIAs
MonupULpPOBaHHBIN Oetok VP3 karcuna aneHoaccouupoBaHHOTO BUpyca S ceporumna (AAVS)
C AaMHHOKHCIOTHbIMH 3ameHamMu S459A wu  T519S wumeer moOyr HYKJIEHHOBYIO

nocjaeaoBaTCIbHOCTD, KOTOpas KOOUPYET AMUHOKHNCIJIOTHY IO nocacaoBaTCIbHOCTD,
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packpeITyio B faHHOM nokyMmeHte kak SEQ ID NO: 13. CneumnanucraMm B JaHHOW 00nacTu
XOpOLIO M3BECTHO IMOJIyueHHEe Takux anpTrepHaTuBHbX JHK-nocienosarenbHOCTEH,
KOAUPYKIIUX OJHU U TE€ XK€ aMUHOKHUCJIOTHBIE MOCJIEAOBATEIbHOCTU. Takue BapUaHTHBIE

JIHK-nocie1oBaTeIbHOCTU HAXOAATCS B 00beMe HACTOAIIEr0 N300peTeHUs .

BrinenenHas HykJIeMHOBas KHCJIOTA, KOAMPYHOLIas BhllleykasaHHbld VP3 kamncupaa
aleHOaCCOLMUPOBAHHOrO BHUpyca S ceporuna (AAVS) nukoro Tuma, NpenCcTaBlIeHA
HY KJIEHHOBOH MIOCJIEI0BATENIbHOCTBIO
ATGTCTGCGGGAGGTGGCGGCCCATTGGGCGACAATAACCAAGGTGCCGATGGA
GTGGGCAATGCCTCGGGAGATTGGCATTGCGATTCCACGTGGATGGGGGACAGA
GTCGTCACCAAGTCCACCCGAACCTGGGTGCTGCCCAGCTACAACAACCACCAG
TACCGAGAGATCAAAAGCGGCTCCGTCGACGGAAGCAACGCCAACGCCTACTTT
GGATACAGCACCCCCTGGGGGTACTTTGACTTTAACCGCTTCCACAGCCACTGGA
GCCCCCGAGACTGGCAAAGACTCATCAACAACTACTGGGGCTTCAGACCCCGGT
CCCTCAGAGTCAAAATCTTCAACATTCAAGTCAAAGAGGTCACGGTGCAGGACT
CCACCACCACCATCGCCAACAACCTCACCTCCACCGTCCAAGTGTTTACGGACGA
CGACTACCAGCTGCCCTACGTCGTCGGCAACGGGACCGAGGGATGCCTGCCGGC
CTTCCCTCCGCAGGTCTTTACGCTGCCGCAGTACGGTTACGCGACGCTGAACCGC
GACAACACAGAAAATCCCACCGAGAGGAGCAGCTTCTTCTGCCTAGAGTACTTT
CCCAGCAAGATGCTGAGAACGGGCAACAACTTTGAGTTTACCTACAACTTTGAG
GAGGTGCCCTTCCACTCCAGCTTCGCTCCCAGTCAGAACCTCTTCAAGCTGGCCA
ACCCGCTGGTGGACCAGTACTTGTACCGCTTCGTGAGCACAAATAACACTGGCG
GAGTCCAGTTCAACAAGAACCTGGCCGGGAGATACGCCAACACCTACAAAAACT
GGTTCCCGGGGCCCATGGGCCGAACCCAGGGCTGGAACCTGGGCTCCGGGGTCA
ACCGCGCCAGTGTCAGCGCCTTCGCCACGACCAATAGGATGGAGCTCGAGGGCG
CGAGTTACCAGGTGCCCCCGCAGCCGAACGGCATGACCAACAACCTCCAGGGCA
GCAACACCTATGCCCTGGAGAACACTATGATCTTCAACAGCCAGCCGGCGAACC
CGGGCACCACCGCCACGTACCTCGAGGGCAACATGCTCATCACCAGCGAGAGCG
AGACGCAGCCGGTGAACCGCGTGGCGTACAACGTCGGCGGGCAGATGGCCACCA
ACAACCAGAGCTCCACCACTGCCCCCGCGACCGGCACGTACAACCTCCAGGAAA
TCGTGCCCGGCAGCGTGTGGATGGAGAGGGACGTGTACCTCCAAGGACCCATCT
GGGCCAAGATCCCAGAGACGGGGGCGCACTTTCACCCCTCTCCGGCCATGGGCG
GATTCGGACTCAAACACCCACCGCCCATGATGCTCATCAAGAACACGCCTGTGCC
CGGAAATATCACCAGCTTCTCGGACGTGCCCGTCAGCAGCTTCATCACCCAGTAC
AGCACCGGGCAGGTCACCGTGGAGATGGAGTGGGAGCTCAAGAAGGAAAACTC
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CAAGAGGTGGAACCCAGAGATCCAGTACACAAACAACTACAACGACCCCCAGTT
TGTGGACTTTGCCCCGGACAGCACCGGGGAATACAGAACCACCAGACCTATCGG

AACCCGATACCTTACCCGACCCCTTTAA (SEQ ID NO: 18) unu nroboii apyroi
MOCIEA0BATENbHOCTBIO, KOAUpYoLIeil COOTBETCTBYIOLIY IO AMUHOKHCJIOTHYIO
HOCHIeA0BaTebHOCTD Oenka VP3 karncuaa aneHoacconupoBaHHOro BUpyca 5 ceporuna (AAVS)

JUKOI'O TUIia.

Ilom  «apyroii  mOCHENOBATENBHOCTBIO,  KOAMPYIOLIEH  COOTBETCTBYIOIIYIO
AMUHOKHCJIOTHYIO MOCIeN0BaTEIbHOCTh Oeka VP3 kancuaa aneHoacCOUPOBAHHOTO BUPYCa
5 ceporumna (AAVS) mukoro Tuma» MOApPa3yMeBaeTCs HYKJEHWHOBAs MOCJIENOBATEIbHOCTD,
KOTOpasi aJbTepHATHBHA HYyKJIenHOBOU mocaenoBarenbHocTU ¢ SEQ ID NO:18, Tak kak ¢
y4€TOM BBIPOKIEHHOCTH T€HETUYECKOro Koaa IMHUpOKuiM psa  pasauuHeix  JIHK-
MOCJIE€NOBATEIbHOCTEH MOXET KOAUPOBATH AMHUHOKHMCJIOTHYIO IOCIE€A0BATEIbHOCTD,
packpeITyio B 1aHHOM nokyMmeHTe kak SEQ ID NO: 11. CneumnanucraMm B JaHHOW o0nactu
XOpOILIO M3BECTHO TMOJIyueHHE Takux anbrepHaTuBHbXx JHK-nmocienoBaTenbHOCTEH,
KOJUPYKIIUX OJHU U T€ K€ aMHUHOKHUCIOTHBIE MOCJIEAOBATEIbHOCTU. Takue BapHaHTHBIE

JHK-nocie1oBaTe IbHOCTH HAXOASITCA B 00beMe HACTOAIETO N300 peTeHHsI.

B onHOM M3 acnekTOB HACTOAIIEE U300PEeTEeHHE OTHOCUTCS K BBIACJIEHHOW HYKJIEHHOBOU
KUCJIOTE,  KOAUPYIOLIEW  BBIIEYKAa3aHHbIM  KalCWA,  KOTOPBIM  HUCHOJBb3yeTCs s

BbICOKO3((HEKTUBHON TPAHCIYKIIUHU KJIETOK-MUIIEHEH.

B HEKOTOPBbIX BapHaHTAaxX BbIACJICHHAA HYKJICHHOBAsA KHUCJIOTA, KOAUPYROLIasa
BbILHCYKaSaHHbIﬁ Kancua, BKIIKOYACT JIIO6YIO N3 BbINICYKA3aHHBIX MTOCJIEIOBATENIbHOCTEH

HYKJICMHOBBIX KHUCJIOT.

Bexmop na ocnoee pekomMOuHanmno20 aoenoaccoyuuposanno2o supyca 5 cepomuna

(rAAVS)

B omgHOM M3 acmekToB Hacrosiee H300peTeHHe OTHOCUTCA K BEKTOPY Ha OCHOBE
PEKOMOMHAHTHOTO aJ]€HOACCOLMMPOBAHHOTO BHpyca S5 ceporuna (rAAVS) nns pocraBku
CyOBEKTY TeTepOJOTMYHOH MOCIeAOBATEIbHOCTH HYKJIEUHOBOW KHUCIOTBI, KOTOPBIH

BKJIFOYAET:
1) BBIIEyKA3aHHBIN KaINCHI, U

2) reTepoJOTHYHYI IOCIENOBATEIbHOCTh HYKJIEHHOBOH KHCJIOTBL, COAEPXKAIIYIO

PETYJIATOPHBIE MOCICAOBATCIIBHOCTHU, KOTOPbBIC 00€eCIeYnBarOT OKCIPECCU0 LEJICBOTO

38



MpPOAYKTa, KOAUPYEMOTO TeTEPOJIOTHYHON MOCIEeNOBATEIbHOCTBIO HYKJIEMHOBOU KUCIIOTHI, B

OEJICBBIX KJICTKaX.

Bexktop rAAV mno u300peTeHHI0 He CONEPKUT HYKJIEOTHAHBbIE IOCIIENOBATEIbHOCTH

I'€HOB, KOAUPYIOIUX HeCTPYKTypHble Oenku (Rep) u crpykrypable 6enxu (Cap).
XapakTepuCcTHKa Kalcuaa MogpoOHO OMUCAHA B BBIIEYKA3aHHOM pa3ziesie OMUCAHUSL.

B HekoTOpBIX BapmaHTax BEKTOpP Ha OCHOBEe TAAVS nMeeT NMpOAYKT 3KCIpPecCcuu
reTepOJIOTUYHON MOCIEA0BATENIBHOCTH HYKJIEMHOBOM KHUCJOTBI, KOTOPBIM MpPEACTaBIsAET

co0oli TepaneBTUUECKUN MOJUTIENITH]] HJIA PENOPTEPHBIN MOTUNENTH.

B HexoTOppIX BapuaHTax BeKTOp Ha oOcHOBe TAAVS comepXuT reTepoSIOTHYHYIO
MOCJIEIOBATEbHOCTh ~ HYKJIEMHOBOH  KHUCJIOTBL, KOAMPYIOLIEH  HPOAYKT, KOTOPBIA
npeAcTaBiIsieT COOOW TepameBTHYECKUN MOJUMEeNTH], T[e TEParneBTUYSCKUN IMOTHUITeNTH
npencTaBisier coboil (akTop CBEPTHIBAHMSA KPOBH, BBIOMPAEMBIH M3 TPYIIIBL, COCTOSINEH U3

¢axTopa VIII, pakropa IX mnm ux $yHKIHOHAIBPHOTO BApHUAHTA.

B HexoTOppIX BapuaHTax BeKTOp Ha oOcHOBe TAAVS comepXUT reTepoJIOTHYHYIO
MOCJIEIOBATEIbHOCTh HY KIIEHHOBON KMCJIOTHI, KOOUPYIOIIEH NPOAY KT, KOTOPBIN NPEACTABISET

coboii paxrop VIII mnu ero pyHKIMOHATBHBIN BapUAHT.

B HexoTOpBIX BapuaHTax BEKTOp Ha OCHOBe TAAVS comepKUT TreTepoJIOTUYHYIO
MOCJIEIOBATEIbHOCTh HY KIIEMHOBOM KUCJIOTHI, KOAUPYIOIIEN MPOAY KT, KOTOPBIN NMPEACTABIISET

coboii paktop IX mnu ero GpyHKIIMOHATIBHBIN BAPHAHT.
Dapmayesmuyeckas KOMNO3UYUS

B omHOM U3 acmekToB HacTosliee M300peTeHHEe OTHOCUTCA K (papMareBTUYeCKOi
KOMIIO3UIINY JUJIsl TOCTABKU T€HHOTO MPOAYKTA HYKIAIIEMYCsS B 3TOM CYyOBEKTy, KOTOpas

COJIePIKUT:
a) BBINIEyKAa3aHHBINA BEKTOpP Ha OCHOBe TAAVS; u
b) bapmaueBTHYECKU TPUEMIIEMbINA SKCITUTTUEHT.

B HekoTophIx BapmaHTax (papMameBTUYECKAas KOMIIO3ULUS HCIONIb3YeTCs IS

AOCTABKU '€HHOI'O MPOAYKTA HYXKAAIMEMYCsd B 9TOM YEJIOBCKY.

B KOHKpeTHBIX BapHaHTaX OCYIIECTBJICHHs HACTOsIEe M300pEeTeHHE OTHOCUTCS K
(dapManeBTHIECKON KOMITO3UIIMH, COAEpIKaIeld BUPYCHYIO dacTully Ha ocHoBe TAAVS mo

n3o0peTeHno B (apMaleBTUYECKU MPUEMIIEMOM HOCHUTENE WU B APYTHX JICKAPCTBEHHBIX
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COeIMHEHUSX, (papManeBTUYECKHE AreHTbl, HOCUTENH, aAbIOBAHTHL, pa3daBUTENU H T.A.
Hocurenp nnst mabekumii oObMHO sBisieTcs kuakuM. Hocurenb nas apyrux cnoco0oB
BBEJICHMS] MOXET OBbITh WJIW TBEPABIM, MJIN JKMJIKUM, TAKUM KaK CTEPUJIbHAs almUpOTeHHas
BOJIa UJIM CTEPUIIbHBIN anuporeHHbIi pochaTHO-coneBoit Oy pepHblii pacTBop. [l BBEneHUS
NyTeM HHTAJSIUN HOCUTENb SBISAETCS BJbIXa€MbIM M MNPEINOYTUTEIbHO HAXOJUTCA B
TBEPAOW WM KUAKOW paucnepcHod ¢opme. B  kauecTBe HMHBEKIIMOHHON CpeIbI
NPEANOYTUTEIbHO HCIONb30BaTh BOAY, COAEpKalylo n00aBkM, OOWENpHUHSTHIE A
UHBEKIHOHHBIX PAaCTBOPOB, TaKHWE KaK CTaOMIM3UPYIOIIHE AareHTbI, COJM WJIH COJIEBbIE

pacTBOpBI u/mnH Oydepsl.

B npyrux BapuaHTax OCYINECTBJIICHUS HAcTosillee H300peTeHHe OTHOCHTCS K
(apMaLieBTHUYECKOH KOMIIO3ULIMH, COJIepPIKALIe KIETKY, B KOTOPOH BEKTOp Ha OCHOBE TAAVS
UHTETPUPOBAH B TE€HOM, B (apMaleBTHUECKH MPUEMIIEMOM HOCHUTENE WU JPYTUX
JEKaPCTBEHHBIX COEOUHEHMsX, (PapMaLEBTHUYECKUX areHTax, HOCUTEINSAX, aJbIOBaHTaX,

pazOaBUTENSIX U T. 1.

«®@apmaneBTHUECKAsT KOMITO3ULMs» O0O3HAYaeT KOMIIO3HLIMIO, BKIFOUAOLIYIO B Cels
BBILIEYKAa3aHHBIA BEKTOP HA OCHOBE TAAVS, cornacHo n300peTeHuto 1, o KpaiiHel Mepe, OuH
U3 KOMIIOHEHTOB, BBIOPAHHBIX W3 TPYMIBL, COCTOSINEH M3 (papMaLeBTHUECKU NMPUEMIIEMBIX H
(apMakoNOrn4ecku COBMECTUMBIX OKCHUIIHEHTOB, TAaKMX KaK HAIOJHUTENH, PAaCTBOPUTEIH,
paz0aBuTEeNN, HOCUTENM, BCIIOMOTaTebHbIE, paclpefessiolue, CpeacTBa  JOCTaBKU,
KOHCEpPBAHThI, CTAOWJIM3ATOPbL, OSMYJIBraTOPbl, CYCIEHAMUPYIOIIUE AareHTbl, 3aryCTUTEJH,
peryJsaTopbl TPOJOHTUPOBAHHOW JOCTABKH, BBIOOP M COOTHOLIEHHE KOTOPBIX 3aBHUCHT OT
IPUPOIBI U crIocoba Ha3HAYEHUS U JO3UPOBKH. PapMalieBTHIECKHE KOMITO3HLIUH 10 HACTOSIIEMY
U300pETEHHIO U CIIOCOOBI X U3rOTOBJICHHS OYAyT OECCIIOPHO OYEBUIHBIMH IS CIICIIMAIMCTOB B
sTori obnmactu. IIpou3BoACTBO (papMaleBTUYECKHX KOMITO3HLHMN MPEANOYTUTENBHO JIOJKHO
coorBeTcTBOBaTh  TpeboBaHmsiM GMP  (Hagnexameidl NPOU3BOACTBEHHOW  MPAKTHUKH).
Komnosuust MoxeT BKIFOUaTh Oy (pepHY0 KOMITO3ULIMIO, TOHUYECKHE areHThl, CTaOUIN3aTOPBI U
COIFOOMITH3aTOPBI.

«®@apMaLeBTHUECKH TNPUEMJIEMBIM» CUUTAETCS MaTepHaj, KOTOPbIi HE HMeeT
OMONIOTHYECKUX HITH IPYTHX MPOTHBONOKA3aHUHN, HAIPIMEP, MaTEPHAJI MOXKHO BBOJUTH CyOBEKTY
0e3 kakux-mMOO HeKeJaTenbHbIX Ouojormdeckux s¢pdexkroB. Takum obpasom, Takue
bapmaneBTHIECKIE KOMITO3ULIH MOKHO HCIIONIb30BATh, HAIPUMED, AJIS TPAHCHEKLNHU KIIETKH €X

VIVO WJIH AJIsi BBEIEHUS 1N VIVO BUPYCHOM YaCTHLIBI HJTH KJIETKH HETIOCPEICTBEHHO CYOBEKTY.

TepMI/IH KOKCHUIMUCHT» WU «BCIIOMOTaTCJIBHOC BCIICCTBO» HUCIOJB3YETCA B JAHHOM

AOKYMEHTEC IJId OIMUCAHUs Jr000ro KOMIIOHCHTA, OTJIMYAIOICroCaA OT pPAaHEC OIMMNCAHHBIX I10
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TAHHOMY M300pETEeHUI0. DTO BELIECTBA HEOPTAHWYECKOrO WIIM OPTraHUYECKOTO MPOUCXOKACHHUS,
UCIOJb3yeMbIE B TPOLIECCE IMPOU3BOACTBA, W3MOTOBJEHMs JIEKAPCTBEHHBIX IPENapaToB IJisl
NPUAAHUSA UM HEOOXOIAMMBIX (PU3UKO-XMMUYECKHX CBOHCTB.

ITon «cTabunnu3aTopoM» MOHMMAETCsl BCIIOMOraTeNbHOE BEIIECTBO MM CMECh JBYX U
Oonee BCIIOMOTaTENbHBIX BEIIECTB, KOTOpble 00ECHEeunBaOT (PU3MIECKYIO W/ XUMHYECKYIO
CTaOUIIBHOCTD AKTUBHOT'O areHTa.

ITon Ttepmunom «Oydepy, «OydepHas koMmo3uws», «Oy(epHbI areHT» MOHUMAETCs
pacTBOp, CHOCOOHBIA COXpaHATh 3HadeHue pH, Onaromaps B3aUMOAEHCTBUIO KHCIOTHBIX M
IIEJIOYHBIX KOMITOHEHTOB, BXOJSIINX B €ro COCTaB, KOTOPBIH NaeT BO3MOXKHOCTb Iperapary
BEKTOpPa Ha OCHOBE TAAVS, MpOSBIATH YCTOMYMBOCTh K M3MeHeHusiM pH. B oOmem ciyuae,
NpeNMy LIeCTBEHHBIMHU SIBIISTFOTCS 3HaYeHus1 pH ¢apmanesrudeckoit komnosunuu ot 4,0 1o 8,0. B
KadyecTBe Oy(epHBIX areHTOB MOTYT OBITh MCIIOJB30BAHBI, HAIPUMED, ALETATHBIH, (ochaTHBIH,
LUTPATHBINA, TUCTHIUHOBBIN, CYKIMHATHBIN U T.11. Oy(epHbIe pacTBOPHI, HO, HE OrPAHUYUBASICH
UMHU.

dapmaneBTH4eCKass KOMIIO3ULUS SIBISIETCS «CTAOMIIBHOI», €CITM AKTUBHBIH AareHT
COXpaHsS€T CBOK (PU3NYECKYID) CTaOMJIBHOCTh WHIHM XUMHYECKYI0 CTaOWIBHOCTh W/WJIH
OMOJNIOTUYECKYI0 AKTUBHOCTh B TEUEHHUE 3asBJICHHOTO CPOKAa TOJHOCTH MPU TEMIIEpaType
xpanenusi, Hanpumep, npu 2-8 °C. IlpeamodrurenpbHO, 4TOOBI AKTHBHBIA areHT COXPAaHsUT U
du3nueckyro, 1 XMMHUYECKYI0 CTAaOMIIBHOCTh, a TaKkke OMOJOrMYEecKyl akTHBHOCTb. Ilepuon
XpaHeHHUsT BbIOMpAaETCs HAa OCHOBAaHUM pPE3YJbTATOB MCCIENOBAHUSA CTAaOMJIBHOCTU TMPHU

YCKOPC€HHOM U €CTCCTBEHHOM XpPaHCHUU.

dapmareBTH4YeCKass KOMIO3HMLUS MO JAHHOMY H300PETEHUI0 MOXKET W3rOTaBJIMBATHCS,
YMaKOBBbIBATHCS WJIM IIUPOKO MPOIABATHCS B BUJI€ €AUHUYHON CTAaHAAPTHOM JO3bI UJIU MHOKECTBA
€IMHUYIHBIX CTAHIAPTHBIX 103 B BUJI€ TOTOBOM JiekapcTBeHHOU (popmbl. MIcronb3yeMblii B TaHHOM
JOKYMEHTE TEPMUH «EIUHWYHAs CTaHJapTHas J03a» O3HAa4aeT JUCKPETHOE KOJUYECTBO
(apmMarieBTHIECKON KOMITO3UIIMH, COIEePIKallel 3apaHee ONpeAeeHHOe KOJIMYECTBO AKTUBHOTO
uHrpenneHta. Konu4ecTBO aKTUBHOTO HHTPEOUEHTa OOBIMHO PABHO JTO3UPOBKE AKTHBHOTO
UHTPEINEHTa, KOTOPbI OyJeT BBOAUTHCS CYOBEKTY, WM YIAOOHOW YacTHU TAaKOW TO3UPOBKH,

HarnpuMmep, MOJIOBUHE UJTU TPETU TaKOU AO3UPOBKHU.

Cnocob docmagku 2enno2o npooyKma

B oxHOM M3 aCTIEKTOB HACTOSIIEE I/1306peTeHI/Ie OTHOCHUTCA K CHOCO6y AOCTAaBKHU I'CHHOT'O

MPOAYKTA HYXOAKOIEMYCs B 3TOM CYOBEKTy, KOTOPBbIH BKJIIOYAET BBEICHUE CYOBEKTY
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BBIIIEYKa3aHHOTO BEKTOpa Ha OCHOBe TAAVS unu BbIIEyKa3aHHOW (hapMaleBTUYECKOH

KOMITIO3HULIUH.

B HEKOTOPbIX BapHUaHTax cnocod AOCTABKU TCHHOIO MNPOAYKTAa HUCIOJb3YyCTCA IJis

AOCTABKU I'CHHOI'O MPOAYKTA HYKAAKOIMEMYCA B 3TOM YCJIOBCKY.

JIroOoti crioco® BBeneHHst BEKTOpa Ha OCHOBe TAAVS, mpuHATHI B maHHOH oOnacTty,
MOXKET COOTBETCTBYIOIIUM O0Pa30M HCIIOJIB30BATHCS AJISI BBIIIEYKA3aHHOTO BEKTOPA Ha OCHOBE
rAAVS5, no naHHOMY H300PETEHHUIO.

PexoMOMHaHTHBIE BUPYCHBIE BEKTOPBI HA OCHOBE TAAVS MpeAnoYTUTENIbHO BBOIST B
KJIeTKy B Ouosnormdecku 3¢dexTuBHOM KojaudecTBe. «buonorudecku 3¢@ekTuBHOES»
KOJIMYECTBO BHPYCHOTO BEKTOpA MPEACTAaBIsAET COOOM KOJNMYECTBO, KOTOPOE JOCTATOYHO,
9TOOBI BBI3BATh HMH(pEKIMI0 (MM TPAHCAYKIHMIO) H OSKCIPECCHI0 TeTePOJIOTHYHON
NOCJIEIOBATEIbHOCTH HYKJIGHMHOBOW KHCJIOTHI B KJIeTKe. ECITi BUpPyC BBOIST B KJIETKY 1N VIVO
(Hampumep, BUPYC BBOIST CyOBEKTy, KaK ONMUCAHO HUXE), «Ouonorudecku 3¢hGekTuBHOE»
KOJIMYECTBO BHPYCHOTO BEKTOpa MPEACTaBIseT COOOM KONMYECTBO, KOTOPOE NOCTATOYHO,
YTOOBI BBI3BATH TPAHCAYKIHIO M JKCIPECCHI0 TeTEePOJIOTHYHON MOCIIEeI0BATEIbHOCTH
HY KJIEMHOBOH KHCJIOTHI B KJIETKE-MHIIECHH.

Knerka ny1st BBeIeHHs! BUPYCHOTO BEKTOpa Ha OCHOBE TAAVS 1o n300peTeHnIo MOXeET
ObITh KJIETKOHW J000ro THma, BKIOYas B ceOs 0e3 OrpaHMYeHHs HEPBHBIE KIETKU
(Bxyrouaromue B cels KiIeTku rnepudepuueckoil M LEHTPaJbHON HEPBHOW CHUCTEMBI, B
YaCTHOCTH, KJIETKH TOJIOBHOTO MO3ra), JEeTrOYHbIe KIJIETKH, JIUTEIHANbHbIE KIETKH
(HampuMep, STHUTENUAJbHBbIE KJIETKH KHIIEYHHKA W JbIXaTeNbHBIX MyTEH), MbIIIEYHbIE
KJIETKH, KJIETKH IOAKEyI0YHON *KeJye3bl (B TOM YHCIIe OCTPOBKOBbIE KJIETKH), NEUEHOYHbIE
KJIETKH, KJIETKH MHOKapAa, KOCTHbIe KJIETKH (Hampumep, CTBOJIOBbIE KJIETKH KOCTHOTO
MO3ra), TeMOIO3THYECKHE CTBOJIOBbIE KJIETKH, KJETKH CEJIe3€HKH, KEePaTHHOLUTHI,
¢bubpobiacThl, SHAOTETHATBHBIE KJIETKH, KJIETKU MPEACTATEIbHOM JKeJie3bl, OJOBbIE KJIETKU
U TOMy mogoOHOoe. AJTbTEpHATUBHO, KJIETKA U1 BBEICHHUS BHPYCHOIO BEKTOpPA HAa OCHOBE
rAAVS moxer ObITh JIOOOH KIETKOW-NPEAIIECTBEHHUKOM. B KauecTBe NOMOJHUTENBbHON
aNbTEPHATHUBBI, KIETKH MOTYT MPEACTABISATb COOOH CTBOJIOBBIEC KJIETKHU (HANIPUMED, HEPBHBIE
CTBOJIOBBIE€ KJIETKH, CTBOJIOBBIE KJIETKH medeHn). Kpome TOro, KJI€TKH MOTYT NMPOUCXOIHUTH

OT JIFOOBIX BHUOOB, KaK YKAa3aHO BBILIC.

IIpumenenue
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B omgHOM wu3 acmekToB HacTosllee U300pEeTeHHe OTHOCHTCS K TMPUMEHEHHIO
BBIIIEYKa3aHHOTO BEKTOpa Ha OCHOBe TAAVS unu BbIIeyKa3aHHOW (hapMaleBTUIECKOH

KOMITO3HIINH AJIsI JIEUeHUs 3a00JI€BaHUs Y HYKAAIOLIErocs: B 3TOM CyOBeKTa.

B HEKOTOPBLIX BapHaHTaAX MPUMCHCHUEC HUCHOJB3YCTCA MAJIsd JICHYCHMUS 3aboeBaHUs Yy

HYXAAOMErocss B 5TOM Y€JIOBEKA.

Beenenune BekTopa Ha ocHOBe rAAVS mo HacrosimeMy H300peTEeHHI0 CyOBeKTy-
YEJIOBCKY HIIHN )KUBOTHOMY, HY X XKAAOIIEMYCA B 5TOM, MOXXHO IIPOBOOUTD .HI06]>IM HU3BECTHBIM
B JJAaHHOH 0o0JlacTH cIOCOOOM ISl BBEIEHHSI BUPY CHBIX BEKTOPOB.

IIpumepsl cmoco0OOB BBEOEHHsS BKJIOYAOT B ce0sd MECTHOE NPHMEHEHHE,
nepopaibHOe,  PEKTaJbHOE,  YPE3CHU3UCTOE, TPAHCAEPMAIbHOE,  HHTAISLUOHHOE,
napeHTepajbHOEe BBEICHHE (HANPHUMEpP, BHYTPUBEHHOE, TOJKOXKHOE, BHYTPUKOXKHOE,
BHYTPUMBILICYHOC U BHYTpI/ICYCTaBHOG) N T.I1., 4 TAKXKC UHBEKIIUHU HENTOCPEACTBEHHO B TKaHb
HUJIK B OpraH H, aJbTCPHATHUBHO, MHTPATCKAJIbHbBIC, HCIIOCPCACTBCHHO BHYTPHUMBILICYHBIC,
BHYTPIWKEJIYJOUKOBbIE, BHYTPHBEHHbIE, BHYTPHOPIOIINHHBIE, WHTPAHA3aJIbHbIE WIIU
BHYTPUTJIA3HbIC HHBEKIUU. HH’beKL{I/IOHHbIe npemnapaTtel MOT'YT 6bITI:> MNPpUTOTOBJIICHBI B
OOLIENPUHATBIX JIEKAPCTBEHHBIX (POpMax: B BHIE JKUAKUX PACTBOPOB HWIIM CYCIEH3HH,
TBEPAbIX (1)OpM, MNOAXOAAIIUX OJIsI NPUTOTOBJIICHUSA PAaCTBOPOB HIIH CYCHeHBI/Iﬁ B JKUJKOCTHU
nepen HH”beK].IHeﬁ, HJINU B BHUAC BMYJ'II:;CI/II\/'I. AJ'IbTepHaTI/IBHO, MOXHO BBOAHWUTH BEKTOpP Ha
ocHOBe TAAVS nokanbHO, a HE CUCTEMHO, HAllpUMeEp, B BUAE AENO WJIM B KOMIO3HULUH C
3aMeJIEHHBIM BBICBOOOKIEHUEM.

B HeKOTOpBIX BapuaHTaXx NPUMEHEHHs 3a00JieBaHME BBIOUPAIOT W3 TPYIIIBL
3a0oneBaHus KpoBM, 3a00JieBaHUS L[IEHTPAJbHOW HEPBHOM CHUCTeMBbI, 3a0o0jeBaHUs

MeTaboaM3Ma; 3a00J€BaHUs MBIIILL, HACJIEACTBEHHBIE 3a001€BaHUS.

B HEKOTOpBIX BapHaHTax NpUMEHEHNUs 3a00eBaHNe IPeCTaBisieT coOol 3aboneBanne

KpOBH.

B HEKOTOpBIX BapHaHTax NpUMEHEHNUs 3a00eBaHNe IPECTaBIsieT coOol 3aboneBanne

MBbIIIIIT.

B HekoTOpbIX BapuaHTax MNpPUMEHEHUs 3a0ojeBaHHEe TPEACTaBIsieT COOOMH

HaCJICACTBCHHOC 3a00J1eBaHUE.

B KOHKpeTHbIX  BapuaHTaX  OCYLIECTBJICHUS  HACTOSIIEro  M300peTeHuUs
paccMaTpuBaemasi HyKJI€OTHAHAs MOCIEA0BATENIbHOCTD, KOTOPasi JOCTaBJIsIETC BEKTOPOM Ha

ocHoBe TAAVS5 B meueHb cyObekTa. BBeneHue B neueHb MOXKHO OCYIIECTBIISTH JIOOBIM
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crnocoOOM, HM3BECTHBIM B JaHHOH O0JacTH M BKIOUYAKIINM B cebs Oe3 orpaHu4YeHus
BHYTPUBEHHOE BBEIEHHE, BHYTPHUIOPTAJIbHOE BBEIEHHE, HWHTpPaOWIMapHOE BBEICHHUE,
BHYTpUapTEepHAIbHOE BBEI€HNE U HEMTOCPEACTBEHHYIO HHBEKLMIO B NAPEHXUMY NEYEHH.

IIpenmnouruTenbHO KJIETKU (HAPUMED, KIETKU NeYeHN) HHPULUPYIOTCS BEKTOPOM Ha
ocHOoBe TAAVS, KOAMPYIOIIMM MNEeNTHA MWIH OeJI0K, O5TH KJIETKH OSKCIPECCHPYIOT
KOAMPOBAHHBIM MeNnTuj WiIH OEJNOK U BBIAEISIOT €ro B KPOBEHOCHYIO CHCTEMY B
TepaneBTUYeCkH 3P(PekTUuBHOM KoaudecTBe (KakK OMHCAHO HUKE). AJIbTEPHATHBHO,
JOCTaBKa U 3KCIPECCHs] BEKTOPA MPOUCXOAUT B IPYroil KIeTKe UM TKaHU, BKJIOYAKOIIEH B
ce0s1 0e3 orpaHUYeHUsI TOJIOBHOM MO3T, MOJIKETYOYHYIO XKeJle3y, Cee3eHKY MU MbIIILBI.

ITon «tepaneBTUYECKH 3P (HEKTUBHBIM KOJUYECTBOMY» MOAPA3yMEBAETCSl KOJIUYECTBO,
KOTOPO€ JOCTATOYHO JUJIsl o0erdyeHust (HampuMmep, il CMSITYeHUs, YMEHBIICHUS, CHIDKCHHS )
[0 MeHbIlIell Mepe OJHOTO U3 CUMIITOMOB, CBSI3aHHBIX C IMaTOJIOTHUYECKUM COCTOSIHUEM.
JIpyrUMH CJIOBaMH, «TepaneBTHUYeCKH 3(P(PEKTUBHOE» KOIMYECTBO MPEACTaBIseT COOOMH
KOJIMYECTBO, KOTOPOE AOCTATOYHO MJIsI OOECHEedeHHs] HEKOTOPOTO YJIYUYLIEHUS COCTOSHHS
cyObekTa.

B HekoTOpBIX BapuaHTax MPUMEHEHHsS MPOAYKT OKCIPECCUU TIeTepOTOrHYHOM
MOCJIEIOBATENBHOCTH HYKJIEMHOBOW KHCIOTHI mIpexactaBisier cobol ¢akrop IX wmmm ero

(yHKIIMOHAIBHBIN BapUAHT.

B HekOTOpBIX BapuaHTax MPUMEHEHUs MNPOAYKT OKCIPECCUU TIeTePOJOTHYHOU
NOCJIEIOBATENIbHOCTH HYKJIEHHOBOW KHUCJIOTHI mpexacrasiser coboit ¢akrop VIII mmm ero

(yHKUMOHATBHBIA BAPUAHT.

B npyrux npeanodTUTENbHBIX BApUAHTAX OCYLIECTBJIEHUS BEKTOpP Ha OCHOBE TAAVS
no  M300pEeTeHUI0  BBOAST  BHYTPHUMBIIIEYHO, Oojiee NPEANOYTUTENBHO, MyTeM
BHYTPUMBIIIEYHONH MHBEKLHH WM MyTEM MECTHOTO MPHMeHeHUs (Kak OMHCaHO Bbille). B
APYTUX NpPEANOYTUTENbHBIX BapUAHTAaX OCYLIECTBJIEHHS IapBOBUPYCHbIE YaCTULBI 10
HACTOSIIEMY U300PETEHUIO BBOIST B JIETKHE.

Bektop Ha ocHOBe TAAVS, pacKpbITEIi B U300PETEHUH, MOXHO BBOJIHTH B JIETKHE
cyObeKTa ¢ MOMOIIBIO JIIOOBIX MOAXOAIIUX CIIOCOOOB, HO MPEANOYTHTEIbHBIM SBISIETCS
BBeleHHE B (opMe aj’po30JIbHOW CYCIEH3WU BIBIXa€MbIX YacTHUL, COCTOSIIIHX W3
NMAapBOBUPYCHOTO BEKTOpa Ha OCHOBe TAAVS mo H300peTeHUI0, KOTOPBIA BIBIXAETCS
cyObekToM. Bapixaemple 4acTUIBI MOTYT OBITH XKUAKMUMH WA TBEPABIMH. A3PO30JH U3
KUJKUX YacTULl, COAepKalluX [apBOBUPYCHblE BEKTOpbl Ha ocHoBe TAAVS 1o
N300pEeTEeHNIO, MOXKHO JeNaTh JIOOBIMH MOAXONAIMMU CIOCOOAMH, HampuMep, B BHAE

A9PO30JIbHOIO UHTAJATOpPA NMOA AABJIICHHUEM HIIN YJBTPA3BYKOBOI'O pPaCHbLIUTECIISA, KOTOPBIC
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W3BECTHBI CIIEIMATNCTAM B AAHHON O0JacTH TeXHUKH. Takke MOXKHO AejlaTh a’po30JiH
TBEPJBIX YACTHII, COJAEpIKAIINE BUPYCHbIE BEKTOPbI HA OcHOBE TAAVS mo n3o0peTeHuro, ¢
JFOOBIM TE€HEepPaTOPOM TBEPIBbIX JIEKAPCTBEHHBIX a’pPO30JIbHBIX YAaCTHI] C ITOMOIIBIO
U3BECTHBIX B (papMalLleBTUYECKON 00JIaCTH TEXHOJIOTHIl.

JlO3UpOBKHM TMApBOBUPYCHBIX YaCTHI] Ha OCHOBe rAAVS5S mo m3obpereHuro OyayT
3aBUCETh OT croco0a BBeAEHUs, 3a00JIeBAHMS MJIM COCTOSHUS, MOJJIEKAIIEro JICUEHUIO, OT
COCTOSIHUS CyOBeKTa, KOHKPETHOTO BUPYCHOTO BEKTOPA U AOCTABISEMOr0 I'eHa, U UX MOXHO
ompenensTb PyTUHHbBIMU crnocobamu. [IlpuMepHBIMH  103aMH  JJIsE  JAOCTHIKEHUS
TepaneBTU4YecKoro 3 dexra siBAAIOTCS BUPYCHbIE TUTPBI, COCTABJISIFOLINE MO MEHbLIEH Mepe
npumepno 10°, 10%, 107, 108, 10°, 101°, 10, 10!2, 103, 10, 10%5, 10'° rpancayuupyromux
eIUHUI] WTH Oonb1e, MPEeATOYTUTEIBHO npUOJIU3UTETBHO oT 10® no
10" Tpancayuupyromux enuHun, eme Oonee mpexmoututenbHo 10'% Tpancaynupyromux
eAUHULL.

Takum 06pa3om, MapBOBUPYCHBIE BEKTOPBI HA OCHOBE TAAVS, peareHThl U crocoObl
[0 HACTOSIIEMY H300PETEHHUI0 MOKHO HCIOJb30BaTh U HANPABIEHUS HYKJIECHHOBOM
KHUCIIOTHI B AEJSAIINECS WIM HENeNsINHecs KJIETKH U sl CTAOMIbHON 3KCIPECCHH B 3THUX
KJIETKaX TeTePOJOTUYHON HYKJIEUHOBOM KHUCJIOTHI. C HCHONB30BAHUEM 3TONH BEKTOPHOM
CHUCTEMBI CTAJI0O BO3MOXKHO BBOJUTD B KJIETKH B yCJIOBHUSX 1N VIVO T€HBI, KOTOPbIE KOAHPYIOT
Oenku, BIUAKOIME HAa (U3HOJOTHIO KIETOK. TakuMm oOpa3oM, BEKTOPBI MO HACTOSIIEMY
N300pEeTEHUIO0 MOTYT OBITh NOJIE3HBIMU B FT€HHON TEPAaNUU MPU NATOJIOTHYECKUX COCTOSTHUSAX.

Hacrosimmee n3o0peTeHne MOKHO MCIOJIb30BATh AJISI JOCTaBKU JIFOOOH UyKepomHOH
HYKJIEMHOBOH KHUCJIOTBI ¢ OuosorndeckuMm 3¢¢GeKToM mis JedeHus Hiau ociaabieHus
CUMIITOMOB, CBSI3aHHBIX C KaKUM-JIHUOO paccTpoOHCTBOM, OOYCIOBJIEHHBIM T€HHOMU
skcrnpeccuei. [IpuMepbl MaTONOrUYECKUX COCTOSHUI BKJIIOYAIOT B ceOs Oe3 orpaHUyYeHUs
KUCTO3HBIH (pubpo3 (um npyrue 3aboseBaHusi Jerkux), remopmino A, remodunuo B,
TAJAaCCEeMHI0, aHEMUU M Apyrue HapymeHus caepTeiBaeMocTu Kposu, CIIM]I, Gone3ns
Anpureiimepa, 0one3np Ilapkurcona, Oosne3Hb I'eHTHHITOHA, OOKOBOW aMHOTPOQUUECKHIA
CKJIEPO3, SMIJICTICHI0 M JPyTHe HEBPOJOTHMYECKHE pacCTPONCTBA, caxapHbId auaber,
MbIIe4YHble nucTpoduu (Hanpumep, HromenHa, bekkepa), Oonesns ['ome, Oonesnsr Xepiepa,
neULUNT aIeHO3UHIeaMUHA3bl, OOJIE3HU HAKOTUICHHS TJINKOTE€HA U IPYyTrHe MeTabOInYecKue
nedexTrl, 3a00IeBaHNUs COJIMOHBIX OPraHOB (HAMPHUMEP, MO3Ta, MEYeHH, MOYeK, Cepana) u
TOMY NOJI00HOE.

ITepenoc reHoB 00aaeT 3HAYUTEIbHBIM MOTEHLMAJIOM MPUMEHEHUS 1151 TOHUMaH Usl
U CO3JaHHUA CIHOCOOOB JIEUEHHs TATOJIOTHYeCKUX cocTosHui. CyliecTByeT psif

HACJIEACTBEHHBIX 3a00JI€BaHMM, AJISI KOTOPBIX ObUIM M3y4YeHbl U KIOHUPOBAHBI Ae(pEKTHBIE
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reHbl. B HEKOTOpBIX Ciy4asiX M3BeCTHA (PYHKIMS STUX KJIOHHPOBAHHBIX I'€HOB. B 1enowm,
YIOMSIHYTbI€ BBIIIE MATOJOTHYECKHE COCTOSHUS NEeJsTCS Ha JBa Kiacca: AeQHUIHUTHbIE
COCTOSIHMS, KaK TpaBmwio, nepuuutr ¢PepMEeHTOB, KOTOpbIe OOBIYHO HACIEAYIOTCS
peueccuBHbIM 00pa3oM, U COCTOSIHUS HapyuieHus OajlaHCa, MHOTZA C BOBJICYEHHEM IO
MEHbIIeH Mepe peryJsTOPHBIX WU CTPYKTYPHBIX O€JKOB, KOTOpBIE HACJIEeAYIOTCS
AOMUHAHTHBIM oOpasoM. Ilpu meduuuTHeIX 3a001€BaHUSIX MOKHO HCIIOJIB30BATh MEPEHOC
I'€HOB, YTOOBI BHECTH HOPMAJIbHBIH I'€H B IOPAXKEHHbIE TKAHU JUJIS 3aMECTUTEIbHON TepaInu.
[Ipy maTONOrMYECKUX COCTOSHHUSIX HApylLIeHUsi OajlaHca [EepPeHOC TEeHOB MOKHO
UCTIOJIb30BATh ISl CO3[IaHUsI MMATOJOrHYECKOTO COCTOSIHUSI B CMOJEJIHPOBAHHON CHUCTEME,
KOTOPYIO 3aT€M MOKHO HCIIOJIb30BaTh [JIsl pa3pabOTKU Mep MPOTHUB 3TOTO MATOJOTHIECKOTO
coctostHusl. Takum oOpa3oMm, CrmocoObl MO HACTOAIEMY H300PETEHUIO MO3BOJISIFOT JICUHTH
reHetuyeckue 3aboneBanus. CoriacHO U300peTeHHIO, MATOJOTHYEeCKOe COCTOSIHUE JICYUTCSI
NyTeM YaCTHYHOI'O WJIH MOJIHOTO yCTpaHeHus AedekTa win qucdanaHca, KOTOPbIi BbI3bIBAET
3a0ojieBaHUe WU YCYTYOJIsieT CTENeHb ero TsKeCTH. Takke BO3MOKHO UCIIOJb30BaAHHE CANT-
creupUIHON HHTErPALMU HY KJICMHOBBIX MOCJIEI0BATEIbHOCTEH 1JIs 3aMyCcKa My TallMi UITH

UCTIpaBIeHUs 1e(PEeKTOB.

Cnoco6 nonyuenus éexkmopa na ocnoee r4AVS5

B onmHOM u3 acmekToB HacTosllee H300peTeHHEe OTHOCHUTCS K CIOCOOY MOJy4eHHUs
BBILIEYKA3aHHOTO BEKTOpa Ha OCHOBe TAAVS, KOTOpBI BKIOYAET TPAHCHEKLHUIO KJIETOK-
NPOAYLEHTOB BBIIIECYKA3aHHON HYKJIEHWHOBON KHUCJIOTOH, COAEprKalleld IOCIeN0BAaTENbHOCTD,
KOIOMPYIOIIY  KalCHA, BKIOYAOMUNA  MomuduuupoBaHHbIi  Oenok  VP1  kxamcupaa

aJIeHOACCOLIMUPOBAHHOTO BHUpyca 5 ceporumna (AAVS).

B HekoTophIX BapuaHTax criocoda MoJy4YeHHs BEKTOpa Ha ocHOBe TAAVS ucnomnb3yercs
BBIIIEYKA3aHHAsl HyKJIEUHOBAs KUCJIOTA, KOTOPAsk COAEPKUT MOCIE0BATENbHOCTD, KOAUPYOLIYIO
BBILIEYKa3aHHBIA Mo uIMpoBaHHbIid Oeok VP1 karncupa aneHoaccouMupoOBaHHOTO BUpyca S
ceporumna (AAVS), 6enok VP2 kancuna AAVS wimm ero MoauULIUPOBaHHBIN BapUAHT U OEJIOK

VP3 kancuna AAVS wnu ero MoauuUUpOBaHHBIN BApUAHT.

ITon monudumpoBanHbIME BapuaHTaMu Oenka VP2 kancuna AAVS nukoro tuma u 6enka
VP3 xancuna AAVS nonpasymeBaroTcsi BapuanTbl Oenka VP2 karmcuma AAVS mukoro tumna u

Oenka VP3 xancuna AAVS, KOTOpbIE BKIIFOYAIOT OIHY MJIM HECKOJIBKO AMUHOKHUCIIOTHBIX 3aMEH.

OcobeHHO MNPEANOYTUTCIIbHBIC BapUAHTbI BKIIKOYAIOT 3aMCHBI, KOTOPBIC SBJIAOTCS
KOHCEpPBATUBHBIMU 11O IpHUPOAEC, T.€. TC 3aMCHbI, KOTOPbIC HMCIOT MECTO B ceMelicTBe
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AMHMHOKHCIIOT, KOTOpble OOBEIUHEHbI MO MX OOKOBBIM LeMsiM. B 4acTHOCTH, aMHHOKHCIIOTBI
OOBIYHO NIeJIAT Ha ueThIpe cemeiicTa: (1) Kuciple - acrapTaT U riytamMart; (2) OCHOBHBIE - JIN3HH,
AprUHUH, THCTUAMH, (3) HENONSApHbIE - aJaHWH, BAJIWH, JEWIUH, W30JEHLIUH, NPOJIUH,
(beHnnanaHuH, METUOHUH, TpunTodaH, U (4) He3aps KEHHbIE MOJISIPHBIE - TJIMIMH, aclaparvy,
IJlyTaMUH, LUUCTEUH, CEPUH TPEOHUH, TUPO3MH. PeHunanaHuH, TpuntopaH U TUPO3HH MHOTIA
KIacCCU(QUIMPYIOT KaK apOMaTHYeCKHe aMHUHOKUCIOTHL. Hampumep, moctaTodHO 0OOCHOBaHO
npescKa3aHue O TOM, YTO BblAEJIEHHAs 3aMeHa JIeHIIMHA Ha U30JIeHLIMH WM BaJIMH, acriapTaTa Ha
rJyTamMaT, TPEOHHMHAa HAa CEPUH WJIM CXOXKash KOHCEepPBATHBHAS 3aMEHa AaMHUHOKHCIOTHI Ha
CTPYKTYPHO POJCTBEHHYI) AMHUHOKHCJIOTY HE OKaKET BAXKHOTO BIHUSHHUS HAa OHOJOTHYECKYIO
aKTUBHOCTh. Hampumep, MOJUIENTH I, MPEACTABISIOIINNA HHTEPEC, MOKET BKIIFOYATh BIUIOTD J10
npubIM3UTENEHO 5-10 KOHCEPBATHBHBIX HJIM HEKOHCEPBATUBHBIX AMUHOKHUCIIOTHBIX 3aMEH, MU
Iaxke BIUIOTh O NpHONM3UTENbHO 15-25 wmimm 50 KOHCEPBATHBHBIX HMJIM HEKOHCEPBATHBHBIX
AMHMHOKHCIIOTHBIX 3aME€H, MJIH JI000e 9icio oT 5 1o 50 mpu ycinoBuH, UTO XKenaemast (PyHKIHS

MOJIEKYJIbl OCTA€TCsl HE3aTPOHYTOIL.

B HekoTophIX BapuaHTax criocoda Mojy4deHHus BEKTopa Ha ocHOBe TAAVS nucnomnb3yercs
BBILIEY Ka3aHHAsI HYKJIEMHOBAs! KUCJIOTA, KOTOPAasi COAEPIKUT TOCIIEI0BATENbHOCTD, KOAUPYOLIYIO
BBILIEyKa3aHHBIA MoanuIMpoBaHHbIi Oenok VP1 karncupa aneHoaccouMupoBaHHOTO BUpyca S
ceporuna (AAVS), 6enok VP2 xarcuga AAVS nukoro tuna u 6enok VP3 kancuga AAVS nukoro

THIIA.

MomudurmpoBannbie  Bapuantel OenxkoB VP2 u VP3 kancuma AAVS, a Taxke
HyKJICMHOBBIE KHCJIOTBI UX KOAUPYIOLIME, MOAPOOHO OMHMCaHBI B COOTBETCTBYIOIIMX pasesiax

ONUCAHUS.
IIpumeps!

JUtsi HaWyd4Inero TMOHUMAaHUs W300pEeTEeHUs] MPUBOISITCS CIENYIOIIHE TPUMEPBL. DTH
NpUMEpPbl NPUBEACHBI TOJBKO B WIUIIOCTPATUBHBIX LEJNAX U HE JOJDKHBI TOJKOBAaTHCS Kak

orpaHnyuBaroye chepy npumMeHeHus: H300peTeHus B TI000H Gopme.

Bce HY6JII/IKaL[I/II/I, NaTCHTbl U MATCHTHLIC 3a4BKHU, YKA3aHHBIC B 3TOU Cl'IeI_II/I(I)I/IKaLII/II/I
BKJIFOUEHBI B JaHHBIA JOKYMEHT MyTeM OTCHUIKH. XOTs BBIMIEYIOMSHYTOE U300peTeHue ObLIo
JIOBOJIbHO TOAPOOHO OMHCAHO IMyTeM WUIOCTPAIUN W MPUMEpa B LENAX HCKIIOYEHUs
IBYCMBICJIEHHOTO TOJIKOBAHMS, CIIELIUAIMCTAM B JAHHOH OOJIaCTH HAa OCHOBE UIEH, PACKPBITHIX B
JaHHOM I/1306peTeHI/II/I, 6YI[eT BIIOJIHE TIOHATHO, YTO MOIYT OBITb BHECEHBI OMNPEACIICHHBIC
HU3MCHCHUA U MOZ[H(bHKaI_[I/II/I 0e3 OTKJIOHEHHUS OT CyHUIHOCTU U obobema npujara€MbIX BaApUaHTOB
OCYILECTBIIEHHS H300pETEeHUsI.
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Martepuanbl 1 o0ue MeTOAbI
Memoowr pexomounanmmnoii J[HK

Jns manunysiauid ¢ JIHK vicrnonb3oBanu cTaHAapTHBIE METObI, OMUCaHHbIe y Sambrook
J. u np., Molecular cloning: A laboratory manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, 1989. PeareHTbl ajisi MOJNEKYJSPHOH OHOJOTHHM HCTIOJb30BAJIH

COMIACHO MHCTPYKIMSIM MPOU3BOIUTENEH.
Cunmes cenoe

TpeOyemble CerMeHTHl T€HOB TMOJYYaJdH W3 OJIMTOHYKJEOTHIIOB, CO3JaHHBIX IyTEM
XUMHYECKOro cuHTe3a. ['eHHbIe cerMenThl unHOH oT 300 1o 4000 m.H., KOTOpBIe (PIaHKUPOBAHBI
VHUKQJIPHBIMH ~ CaliTaMH  PECTPUKLUH, COOMpaly TIyTeM OTKUTa U  JIMTHPOBAHUS
OJIMTOHYKJIEOTHAOB, BKirouas [I[{P-ammimduranmioo u mocnenyromiee KIOHHPOBAHUE uepes
yKkazaHHble caiTel pectpukiuu. IlocmenosarenbHoctu JIHK CyOKJIOHMPOBAaHHBIX Te€HHBIX

(bparMeHTOB MOATBEpkKNaTN MmyTeM cekBeHupoBanus JJHK.
Onpeoenenue nocredosamenvrocmeii J[HK
ITocnenosarensHoctu JIHK onpenensnu nytem cekBeHupoBaHus 1o CeHrepy.

Anamm3  nocnemoBarenpHocTel  JJHK wu  OenkoB u oOpaboTka JgaHHBIX O

NoCJaCa0BATCIbHOCTAX

IMpumensiiu maker mporpamm Infomax's Vector NTI Advance suite, Bepcus 8.0 u
SnapGene Viewer misi co3maHusi, KapTHPOBAHUS, aHAIN3a, AHHOTUPOBAHMS U WILTIOCTPALIUH

OCJIEIOBATEILHOCTE.

IIpumep 1. Hoayyenune 0u0IMOTEK BAPHAHTOB Kancuaos AAVS

[Tonyuenne OMOTHOTEK BapUAHTOB KarcuaoB AAVS mpou3BOIMIA METOAOM CITy4aifHOTO
MyTareHesa mochenosateapHocTH TeHa Cap (Davidsson M. et al, 2016). Bkparue,
NOCJIEIOBATENBHOCTD ANKOro Tuna reHa Cap msiroro ceporuna (GenBank ID AF085716.1) Obuia
coOpana de novo, mocie 4Yero CHHTE3MPOBAHHBIA TreHOM Kamcuma AAVS pukoro Ttwma
¢dparmenTupoBanu ¢ ucnonb3oBaHueM ypauwi-JAHK-rnuko3unasel, nonydeHHsle (parMeHTbHI
cobupanmu B mojHOpa3MepHbli TeH Cap ¢ momompbio JIHK-monumepaser, He oOnamaromieit

KOPPEKTUPYIOLIeH aKTUBHOCTBIO (B pPe3yJibTaTe B MOCIIENOBATEIbHOCTH BOSHUKAIH CITy4aifHbIE
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myTauun). [TosHOpa3MepHble MyTaHTHBIE BAPUAHTHI KIIOHUPOBAJH B IIa3MUAY-HOCUTETb pAAV-
linker (®ur.1.) mo caiitam pectpukimn Ascl/EcoRI B 00myio pamMKy CUHUTBIBAaHUS C 3€JIEHBIM
¢bayopecuentHeiM Oenkom (GFP), mpoayuupys MHOrooOpasHyr CiaydaiiHyr0 OuUONIHOTEKY
kancuaoB AAVS, KOTOpyrHO 3aTeéM HCHONb30BaJIM i OTOOpa BapHaHTOB KalCHIOB C

MOBBILIEHHON TPAHCAY IUPYIOLIEH aKTUBHOCTBIO.

ITonoxwurenpHbIil  OTOOP BHPYCHBIX YACTHI C MOBBIIIEHHOW TPaHCAYLHPYIOIIEH
AKTUBHOCTBIO MPOBOAWJHM in vitro Ha kyierkax juHuu CHO-K1-S. Tlpu sTom i TpaHCayKIUH
HCTIOJIb30BAINA YaCTHULbI, OYHUIeHHbIe ¢ nomoibio YLD B rpanuente oaukcanona. Crycts 48
4acoB KJeTkH coOupanu u Bbimessuin reHomuyro JIHK mis mocnenyromeit amruiugukam
NIOCJIEZIOBATEIbHOCTEHl T'€HOMOB BHPYCOB, CIOCOOHBIX K 3((PEKTUBHONW TpPaHCHYKLIUH.
[TonyueHHbIE TOCIIENOBATENILHOCTH 3aTEM MEPEKJIOHHPOBAIN M TOBTOPHO HapabaThIBaiu JJist
MOCJIE YO IIUX UTepaluii 0TOOpa C HeJbl0 o0orameHus: OUOIMOTEKH BapHaHTAMU C HAUOOJIbIIIEH
s¢pdextuBHOCTRIO TpaHcaykuuu. I[locime 5 paynmoB otOopa kamncunmsble TeHbl 30 KIIOHOB
NPOCEKBEHUPOBAIH Ul ONpENAeeHUs HanOoJjiee YCHEIIHbIX MyTauMid W ux coderaHuil. Ilo
pe3yJibTaTaM CeKBEeHUPOBaHUS MPE0OIaTal0IUMI COUETAaHUSIMU My Tanii okazamuch S2A, T711S
B VP1 AAVS5 u Bapuants! kancuaos coaepxxamue S2A, T711S, S651A B VP1 AAVS — nopsnka
20% xnoHOB. Takyke ObUTM OTOOPaHbI BAPUAHTHI KAIICUAOB, copepskamue Mytanuo S651A B VP1
AAVS. JlaHHbBIE BApHUAHTHI KaIICUAOB KJIOHUPOBAJIN B BEKTOPA JUIsl HAPAOOTKU BUPYCHBIX YaCTHUI]
U B JajbHEWIIEM MCIIONB30BANN AJIS BU3yaJlU3alUM M CpPaBHEHUS MNpodumied TpaHCAyKIUH

otHOCUTEeNbHO AAVS nmukoro tumna.

IIpumep 2. HapaGoTku 1 nocjaeayomuii 0T6op peKOMOMHAHTHBIX BUPYCHBIX YaCTHII

U3 MOJIY4eHHOI 0H0JIHOTeKH MOCIeJ0BATEIbHOCTEeH

Jlns HapaOOTKH M MOCIENYIOIEro oTtoopa PEeKOMOWHAHTHBIX BHUPYCHBIX YaCTHI[ W3
MOJIyY€HHOM OMOMOTEKH MOCieIoBaTEIbHOCTEN Oblia pa3paboTaHa cepusl TUIA3MHU; IJIa3MHUIa-
HOCHTEJb, TUIA3MHIA, COMEpIKallas MOCJIeA0BaTeIbHOCT TeHa Rep, a Takke KOHCTPYKIMS,

coacpxKamas aiCHOBUPYCHDBIC I'CHBI, HGO6XOI[I/IMI:>I€ AJIA pETIIMKALK BUPY CHBIX YaCTHULI.

[Tnasmuna-socurens pAAV-linker (®Pur. 1.), mpenHasHaueHHas Ui KJIOHHPOBAHUS
OubnMoTeK Ciy4aiHBIX BapUAHTOB TeHa Kancuna AAV mATOro cepoTurna B OAHY PaMKy
CUNTBIBAHHS C PEMOPTEPHBIM OeskoM, OblIa TMOJy4eHa MyTeM 3aMeHbl IOCIEIOBATEIbHOCTH
MO ULIPOBAHHOTO 3€JIEHOTO (PIIyOPECHEHTHOTO Oelika B UCXOMHOM KOHCTpyKumu pAAV-GFP
Control plasmid (VPK-402) ot CellBiolab (CIIIA), ¢ mOMOIIBIO peCTPUKTa3HO-IUTA3HOTO METOIA
kjonuposanus no caittam HindIII/EcoRI, na nocnenosarensuocts T2A-GFP, cuaTe3MpOBaHHY O

de novo ¢ nobasnenuem caiitos pectpukimu EcoRI ¢ 5’-konna un HindIII ¢ 3’-koHma.
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ITnasmuna pAAV-Rep, comepskammas nocienoBarenbHOCTh reHa Rep (Pur.2.), Obuia
NOJTy4€Ha Iy TeM KJIOHUPOBaHUs de nOvo CHHTE3UPOBAHHOM IOCIIEI0BATEIbHOCTH r'eHa Rep AAV
BToporo ceporuna (GenBank ID AF043303.1) no caiiram pecrpukiun Pcil/Psil (New England
Biolabs, CIITA) ¢ mocnenyrorueii oopadorkoii T4 DNA Polymerase (New England Biolabs, CIITA)
IUIl TIOJMYYEHUs «TyNbIXx» KOHIOB, B muasmuny pGem-T Easy (Promega, CIIIA) Tax ke

obpaborannyto pecrpukrazamu Pcil/Psil (New England Biolabs, CIIIA).

B kadecTBe HCTOUHHKA AaJEHOBHPYCHBIX T€HOB JJsi HapabOTKH pPEKOMOWHAHTHBIX
BUPYCHBIX YaCTHILI ObLIa UCTIONb30BaHa KOHCTpyKuus pHelper (®@ur.3) u3 kommepueckoro Habopa
AAV-2 Packaging System (VPK-402) ot CellBiolab (CIIIA), conepxamasi AmpR — ren Oeta-
JaKTaMasbl, 00ECNeunBaIOIINNA YCTOMYMBOCTD K aMIHUUMILINHY, Ori- OPUIKMH PEIUITMKALUU B
baxrepusix, Adeno E2A — nocienoBaTenbHOCTb F'eHa XEJIEePHOro aleHOBUPYCA, YUACTBYOLIAs B
perutnkarmu BupycHou JIHK, Adeno E4 - mocnenoBaTespHOCTb reHa XeNMEPHOTO aJeHOBHPYCa,
yuactBytomasi B perutnkauuu BupycHout JIHK, Adeno VARNA - mocrnenoBaTenbHOCTb Te€HA
XEJIMEPHOTO aIEHOBUPYCA OTBEYAIOIIAst 32 CTUMYJISILIUIO TPAHCIISLMH KaK PAaHHHX, TaK U MO3IHUX

BHUPYCHBIX T'€HOB

IIpumep 3. Cnocod mnoaydeHHs] BEKTOPOB Ha OCHOBe MOAH(PHUHPOBAHHOIO

a]eH0ACCOLMHPOBAHHOIO BUpPYca S ceporuna (rAAV)

Jns nonmyuenus vactull TAAV ¢ MOANM(UIIMPOBAHHBIM KallCUAOM 5 CepOTHNA, KJIETKHU-

MPOAYLEHTHI TpaHCHEHPOBAIN OJHOBPEMEHHO 3 TIa3MHUIAMU:

1) [Inasmupoii, coxmepxaiieil HyKJI€OTHUIHBbIE MOCJIEAOBATENBHOCTU AJE€HOBUPYCA,

konupytomue 6enku u PHK, HeoOxonumble mist cOopku yactuil rAAYV (xenmnepHas ia3Mua);

2) [Tnasmunoi, cogeprxalieil HyKJICOTUAHYIO NPUPOAHYIO MOCIEA0BATENIBHOCTD I'eHa
Rep anmeHoaccouumpoBaHHOro BUpyca 2 CepOTHNA, a TaKXke MOCIeJ0BaTENIbHOCTD
monuduimpoanHoro reHa Cap, KOTOpyr BBIOMpPAIOT W3 TPyNNbl.  HYKJICOTHIHAS
nocienosarenbHocth SEQ ID NO: 5, 6 wmimm 7  wim mobast apyras HyKICOTHIHAs
TIOCJIEIOBATENBbHOCTD, Koaupytomas 0enok VPl ¢ aMHHOKHCIOTHBIMU IOCJIE€AOBATEIbHOCTSIMU
SEQ ID No: 2, 3 unu 4 u 6enku VP2 1 VP3 ¢ anbTepHaTUBHBIX PAMOK CYMTHIBAHUS UCTIOB3Y MO

HYKJIGOTI/II[HOfI MnoCJICAOBATECIbHOCTH, T'AC

VP2 moxeT umeTsh 00y U3 aMUHOKUCIIOTHBIX mocienoBarenbHocteir SEQ ID No:8, 9

unu 10;

a VP3 mosker nMmeTh JI00YI0 U3 aMUHOKHUCIIOTHBIX nocsenosarenbHocTedt SEQ ID No: 11,

12 unu 13,
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3) [nasmunoii, cogeprkainei reTepoOruiHbI TeHOM YacTUlbl TAAV, koaupyromui

HeHeBOﬁ I'CH, HpeHHaSHaquHbIﬁ JJI AOCTABKU B KJICTKH IMallUCHTA.

JanHplii HaboOp TreHOB o0ecrmeunBaeT CcOOpPKYy BHUPYCHbIX dHactull TAAV #
MHKAlICUAUPOBAaHUE B HUX LEJIEBOrO0 IeHOMa B TeueHue 72 4vacos. Yepes 72 daca mocie
TpaHC(EKUNU KIETKH-TIPOAYLIEHTHI TOBEPraloT JIM3UCY C BBICBOOOXKIEHHEM YacTHL TAAV u
OYHIIAIOT MOCIEOBATEIbHBIMUA CTaAUSAMH (QuiabTpaunu u xpomarorpaduu. TUTp OuMIIEHHBIX

yacTULbl TAAV NPOBEPSIIOT C MOMOIIBI0 HIMMYHO(MEPMEHTHOTO aHaIN3a U KoJrmdecTBeHHow [TLP.

IIpumep 4. YBennuenune 3¢p(PpeKTHBHOCTH TPAHCAYKIHHU KJIETOK NpenaparaMu Ha
ocHoBe rAAVS npu Hanuuuu myTtauuii S2A, S651A, T711S B Genke VP1 kancupa AAVS

AUKOI0 TUMA.
Ju3aliH SKCepuMeHTa.

B nyHku 12-nyHOuHBIX TUtaHmeroB Obuth mocesHbl kiaetkn juanu CHO-K1-S. Tloces
npoBOAUIIHN B pocToByO cpeny: AMEM/F12 ¢ riayramMmuHOM, conepskaHue TroKo3bl 4,5 1/1, 5%
CBIBOPOTKM KPYINHOro poraroro ckora. IlmoTtHocTe mocagku kietok cocrasuna 10 000
kaerok/cM2. Ilpum TOCTaHOBKE TPAHCAYKIMU TIOATOTOBJIEHHBIE 3apaHee KIETKU ObLIH
tparcaynuposansl mpu MOI 100 000 Br/knerka. Bce oOpasiier ObuH MOCTaBICHBI B TPUILTHKATAX.

I[J'IH HEraTUBHOT'O KOHTPOJIA OBLIH MCIIOJIB30BAHBI MHTAKTHBIE KIIETKH.

Ananu3s 3gpexTUBHOCTH TPAHCAYKIMH MPOBOAWIN C IOMOIIBI IPOTOYHOIO IIUTOMETPA

Guava EasyCyte u nporpammuoro obecnieuenusi GuavaSoft.

ABTOpamu n300peTeHHss ObUIO HEOXXMIAAHHO YCTAaHOBJIEHO, YTO HAJIMYHE OIHOW WJIH
HECKOJIbKMX MyTAallMi, KOTOpbIe BbIOpaHbl u3 rpymmbl S2A, S651A umu T711S B Genke VPI
kancuga AAVS IUKOro TUma, MPUBOIIIIO K CYIIECTBEHHOMY YBeIHYeHHIO 3(dekTHHOBHOCTH
JOCTaBKU TPaHCTeHa BEKTOpaMH Ha ocHOBe TAAV ¢ yka3zaHHbIMU Bbilie MyTarusMu. K npumepy,
IpU MOMOIIY METOJa MPOTOYHON LIUTOMETPUM yIalOCh BbIIBUTH U3MeHeHue koiudectsa GFP
MO3UTHUBHBIX KJIETOK crycTs 48 yacos nocne TpaHcaykuuu guHuu CHO-K1-S npenapatamu Ha
ocHoBe TAAV ¢ Genxom VP1 kancuga AAVS puxoro tuna nimm 6enxom VP1 xancuma AAVS
IMKOTO TUIMA, HECYIIUM OJIHY WJIM HECKOJIbKO MyTallHi, KOTOpbIe BBIOpaHBI M3 TPymmbl S2A,

S651A, T711S (@ur.4.).

IIpn Hammumum  myrtamun  SO651A (AAVS-01Mut-GFP)  konmuecTBo  KIETOK,
skcrpeccupoBaBuinx GFP, ysenmuuusanock B 2,2 pasza ¢ 22,54% no 49,45% no cpaBHEHHUIO C

KOHTpOJIbHBIM AAVS ¢ 6enxom VP1 kancuaa nukoro tumna (AAVS-NullMut-GFP).
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ITpu onHoBpemeHHOM Haymuun Mytauuii S2A u T711S (AAVS5-02Mut-GFP) konnuecTBo
KJeToK, skcrpeccuposasmnx GFP, ysenmuuusanoce B 2,6 pasa ¢ 22,54% npo 58,51% mo

cpaBHEHMIO ¢ KOHTposnbHBIM AAVS ¢ 6enxom VP1 xancuna nukoro tuna (AAVS-NullMut-GFP).

Ilpu ogHOBpemeHHOM Hajmmduuu MyTauui S2A, S651A u T711S (AAVS5-03Mut-GFP)
KOJINYECTBO KJIETOK, s3kcnpeccuposasmnx GFP, ysennuunsanocs B 1,7 pas ¢ 22,54% no 38,27%

10 CPaBHEHHIO ¢ KOHTpOJbHBIM AAVS ¢ Genkom VP1 kancuna mukoro tuma (AAVS-NullMut-
GFP).

[Ipumep S. YBeiuueHne nmpoayKUHH LEJeBOro 0ejika, KOAUPYEMOro TPAHCIEHOM,
nocJie TPAHCAYKIUH KJIETOK MpenapataMu Ha ocHoBe rAAYVS npu Haanuuu myTanui S2A,

S651A, T711S B 0eake VP1 kancuga AAVS agukoro tuna.
Ju3aliH SKCepuMeHTa.

B nyHku 12-nyHOuHBIX TUtaHmeroB Obuth mocesHbl kiaetkn juanu CHO-K1-S. Tloces
npoBOAUIIHN B pocToByO cpeny: AMEM/F12 ¢ riayramMmuHOM, conepskaHue TroKo3bl 4,5 1/1, 5%
CBIBOPOTKM KPYMHOro poratoro ckora. IlmotHocTs mocaaku kietok cocrasuia 10 000
kiaerok/cM2. Ilpum TOCTAaHOBKE TPAHCAYKIMHU TIOATOTOBJIEHHBIE 3apaHee KIETKU ObUTH
tparcaynuposansl mpu MOI 100 000 Br/knerka. Bce oOpasiier ObutH MOCTaBICHBI B TPUTLIHKATAX.

I[J'IH HEraTUBHOT'O KOHTPOJIA OBLIH MCIIOJIB30BAHBI MHTAKTHBIE KIIETKH.

Ananmu3 komuyectBa Oenka FIX B KyJbTypanbHOM XUAKOCTH 7 JHEH CIycTs Iocie
TPAaHCOYKUMH OLeHuBasics npu mnomomu Habopa MDA Human Factor IX ELISA Kit.
Ucnonb3oBanHoe paseeneHue oOpasuoB - 1:25. Ilpouenypa Obiia mpoBemeHa COTJIACHO

MHCTPYKLUHU IPOU3BOIUTEIIS.

ABTOpamu HM300peTeHus1 ObLJIO HEOXKHMIAHHO YCTAaHOBJIEHO, YTO HAJIMYHE OJHOH MK
HECKOJIbKUX MyTalMi, KOTOpble BbIOpanbl U3 rpymmel: S2A, S651A, T711S B 6enke VP1 kancuna
AAVS nukoro THma, npuBOIMIIO K CYLIECTBEHHOMY yBeInYeHHro npoxaykuuu Oenka hFIX mocne
TpaHcaykuuu kinetok nuHuu CHO-K1-S Bekropamu Ha ocHOoBe TAAV C yKa3aHHBIMH BBbILIE
myTtammsiva. K mpumepy, meron ummyHodepMmeHnTHoro aHanmu3a (MPA) mo3Bomwi BBIIBUTH
noBbllieHne kommydecTBa Oenka hFIX B cpeme KyJabTHBHpPOBAHUSI CIOyCTs 7 JHEW TOCTe
tpancaykuuu kinerok suann CHO-K1-S npenaparamu va ocHoBe TAAYV ¢ Genkom VP1 kancuna
AAVS nukoro tuna wiu Oenmkom VP1 kamcmna AAVS oukoro Twma, HECyIIUM OIHY WJIH

HECKOJIBKO MyTalfii, KOTOpble BbIOpanbl u3 rpynmsl: S2A, S651A, T711S (®wur.5.).
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ITpu Hanmuanu myTtaruu S651A (AAVS-01Mut-FIX) xonudecTBo mpoayupyeMoro Oenka
yBenu4uBajiock B 4,6 pasa ¢ 0,17 ar/mn 1o 0,74 HI/MJ 10 CpaBHEHHIO C KOHTPOJIbHBIM AAVS ¢

6enxom VP1 kancuna nukoro tumna (AAVS-NullMut-GFP).

ITpu onHoBpemeHHOM Hamnuuu Mytauuii S2A u T711S (AAVS5-02Mut-GFP) konnuectBo
npoayLupyemoro 6enka ysenmuusanocsk B 7,1 pasa ¢ 0,17 ar/mn 1o 1,24 HI/Mi o CpaBHEHHIO €

KOHTpoNbHBIM AAVS ¢ Oenkom VP1 kancuna aukoro tuma (AAVS-NullMut-GFP).

ITpu ogHOBpemeHHOM Hajmduu myTauuid S2A, S651A m T711S (AAVS5-03Mut-GFP)
KOJIMYECTBO MPOAYLHUPYEMOTro Oenka yBennuuBajioch B 3,3 paza ¢ 0,17 ur/mn no 0,57 Hr/mi mo

CpaBHEHHIO ¢ KOHTpOIbHBIM AAVS ¢ 6enxom VP1 xancuna nqukoro tumna (AAVS-NullMut-GFP).
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dopmya n300peTeHHs

1. Boimenennslii Moguduimposanselii 0enok VP1 kancuma aneHOacCOLMHPOBAHHOTO
Bupyca S5 ceporuna (AAVS) mis BrICOKO3((PEKTUBHON TPaHCOYKLUUU KJIETOK-MHUIIEHEH,
CoZep KaIfii AMUHOKHUCIIOTHYIO MOCIeoBaTesibHOCTh Oenka VP1 kancuna AAVS nukoro tuma,
xKopupyemyro reHoMm Cap, ¢ OOOHW WM HECKOJbKUMHU 3aMEHAMH, KOTOpPble BbIOpaHBI U3

rpy IIIbL:
S651A,
S2A u T7118,

S2A, S651A u T711S.

2. Bwinenennsiii MonmudunmposanHbeii Oenok VP1 kancupa AAVS mo m 1, roe
AMHMHOKHCIIOTHAsl TocienoBatenbHOCTh Oenka VPl kamcuma AAVS nukoro Tuma uMeer

AMHUHOKHUCJIOTHYIO MOCJIEIOBATENbHOCTD, npeactaBieHnyo SEQ ID NO: 1.

3. Brigenennsriii mogudunupoBanubii 6enok VP1 kancuma AAVS mo m. 1, kotopbrit

BKJIFOYAET OJIHY 3aMEHYy B MOJIOKeHUH SO651A.

4. Beinenennblii MoguduupoBanHsiii 0emok VP1 kancuna AAVS o 1. 3, KOTOpbIi nMeeT

AMHHOKHUCJIOTHYIO MOCJIEI0BATENbHOCTD, npeactaBieHnyo SEQ ID NO: 2.

5. Boeigenennsnii mogudunupoanHeiii 0enok VP1 kancuna AAVS mo m. 1, xotopsiit

BKJIFOYaeT 3aMeHbl S2A u T7118S.

6. Beinenennsbiii MoguduirpoBanHbiii 0enok VP1 kancuaa AAVS o 1. 5, KOTOpblIit uMeeT

AMHUHOKHUCJIOTHYIO MOCJIEIOBATENbHOCTD, npeacraBiennyo SEQ ID NO: 3.

7. Boinenennsiii momuduiupoBanHbii 0ejgok VP1 kancuma AAVS mo m.l, xoTtopsii

BKJIFOUaeT 3aMeHbl S2A, S651A u T7118S.

8. Boigenennsiii moaudumnmpoanusii 0eqok VP1 kancuma AAVS mo m. 7, KOTOpbIH

UMEET aMUHOKHUCJIOTHY IO MMOCIEeA0BaTENbHOCTD, pencTasieaHyo SEQ ID NO: 4.

9. BrineneHHass HyKJIEMHOBAsk KUCJIOTA, KOAMPYIOLIash MOAU(PUIUPOBaHHBIA Oenok VP1
KarcH/a aIeH0acCOMUPOBAHHOTO BUpyca 5 ceporrmna (AAVS) o mobomy u3 nm. 1-8, KoTopsii

UCTIONIB3YETCS ISl BBICOKO3 () PEKTHBHOHN TPaHCAYKLUH KIETOK-MHIIECHEH.

10. BrigeneHHass HyKJIEHHOBAs KHUCIOTa MO M. 9, xomupyromas Moau(UUupOBaHHBIHN
6enok VP1 kamncuna ameHoaccoMUpoBaHHOTO Bupyca 5 ceporuna (AAVS) ¢ aMUHOKUCIIOTHON

3aMeHol S651A, koTopas mpeAcTaBieHa HyKIenHOBON nocnenosateabHocTe0 ¢ SEQ ID NO:
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5 wmum moboi Opyro MOCHENOBAaTEIbHOCTBHIO, KOIUPYIOIMEH COOTBETCTBYIOLIYIO

AMHWHOKHUCJIOTHYHO MMOCJIE€A0BATCIIbHOCTD.

11. BeigeneHHas HyKJEHHOBas KHUCIOTa IO M. 9, komupyromas MOAU(PHUIMPOBAHHBIN
6enok VP1 xancuna ageHoaccouupoBaHHoro supyca S ceporuna (AAVS) ¢ aMUHOKHCIOTHBIMU
3ameHamu S2A u T711S, xoropas npencrapieHa HyKJIEHMHOBOH MMOCIeA0BaTENbHOCTHIO ¢ SEQ
ID NO: 6 unu nar000# Apyroil MocaeaoBaTEIbHOCTHIO, KOAUPYIOIIEH COOTBETCTBYIOLIYIO

AMHWHOKHUCJIOTHYIO MOCJIEA0BATCIIBHOCTD.

12. BrigeneHHass HyKJEHMHOBAs KHUCJIOTa MO M. 9, Komupyromas Moau(uuupoBaHHBIN
6enok VP1 karncunia aneHoacCOLMUPOBAHHOTO BUpyca 5 ceporuna (AAVS) ¢ aMUHOKHCIOTHBIMU

3amMeHamMu  S2A S651A wu  T711S, «xoropas  mpencTaBieHa  HYKJIEHHOBOM

2

nocinenosarenbHocThi0 ¢ SEQ ID NO: 7 unu moboit npyrodl mocienoBaTelbHOCTBIO,

KOI[I/IPYI'OH.Ieﬁ COOTBETCTBYHOIIYIO aMUHOKHUCIIOTHYIO TOCJICAOBATCIIBHOCTD.

13. BrigeneHHslil Kancun st BBICOKO3((EKTUBHONW TPAHCAYKIUU KJIETOK-MHIIEHEH,
KOTOPBIH BKJIOUaeT MoanGuiupoBaHHblil 6enok VP1 kancuaa aneHoacconnupoBaHHOTO BHpyca

5 ceporuna (AAVS) no mobomy u3 . 1-8.

14. BeimeneHHbId karcup mo 1. 13, KOTopblid BKIIFOYaeT MoauduupoBaHHbii Oeiok VP1
Karcuaa aJleHoacCOLMUpPOBaHHOrO BUpyca 5 ceporumna (AAVS) mo mobomy u3 mm. 1-8, Oesnok
VP2 xancuna AAVS unu ero moguduumpoBaHHblii BapuaHT u Oenok VP3 kancuna AAVS wnun

ero MoAM(UIIPOBAHHBIA BAPUAHT.

15. Beinenennslii karcupn mo 1. 14, koropslii Bkmovaer 6enok VP2 kancuna AAVS nukoro

THUIIA.

16. BeinenenHsli kancun o 1. 15, kotopsiil Bkitoyaet 6enok VP2 kancuna AAVS nukoro
TUIA, KOTOPBII UMeEeT aMHUHOKHCJIOTHYIO IOCJEN0BaTeNbHOCTD, npenctaBieHHyro SEQ ID

NO: 8.

17. BeiaeneHHbId Karcu 1o 1. 14, KOTopbId BKITIOYaeT MOIU(UIIUPOBAHHBIH Oeiok VP2

Karcuaa aJeHoacCOMUPOBAHHOTO BUpyca S ceporumna (AAVS).

18. BeimenenHsiii karcuy no m. 17, KOTopeIid BKIOYaeT MoauduuupoBaHHbiil Oenok VP2

karicuna AAVS, koTopsiit cogep:kut 3ameny T575S.

19. BrinenenHsrii karcun 1o 1. 18, KOTopblil BKiIIOUaeT MOau(pULIHUPOBaHHbIH Oenok VP2
kancuga AAVS, koropwlii coxmep:kur 3ameHy T575S, M uMeeT aMHUHOKHUCJIOTHYIO

NOCJIeA0BATENbHOCTD, NpeacTasieHHyo SEQ ID NO: 9.
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20. Beigenennsiii karcup 1o 1. 18, KoTopslii BKJIFO4aeT MonuduuupoBanHbiii Oenok VP2

karcuaa AAVS, kotopblil copepxut 3amensl SS15A u T575S.

21. Beigenennsiit kancup no 1. 20, KOTOPbIH BKIIOUaeT MoauduLupoBaHHbIi Oenok VP2
kancuaa AAVS, koropblii comepkuT 3aMeHbl SS15A u TS575S, u umeer aMHUHOKHCIOTHYIO

NIOCJIeI0OBATENBbHOCTD, NpencTasieHHyo SEQ ID NO: 10.

22. BoigeneHHblii kancun 1o 1. 14, kotopbiit Bkarovaet Oenok VP3 kancuna AAVS nukoro

THUIIA.

23. BbIgeneHHbId Karcun 1o 1. 22, KOTopeli BKitoyaet 6enok VP3 kancuna AAVS nukoro
TUIA, KOTOPBI MMEET aMHUHOKHUCJIOTHYIO IOCJIEeA0BaTeNbHOCTb, NpeacTasieHHyo SEQ ID

NO: 11.

24. BeigeneHHbIH Karicuy 1o 1. 14, KOTOpbIA BKIIOYaeT MOIU(PUIMPOBAaHHBIN Oenok VP3

Karcuaa aJeHoaCCOMUPOBAHHOTO BUpyca S ceporuna (AAVS).

25. BeigeneHHbIN Karcuy 1o 1. 24, KOTOpbI BKJIIO4YaeT MoauduuupoBaHHbiil Oenok VP3

karicuna AAVS, kotopsiit cogep:xut 3ameny T519S.

26. BeigeneHHsIi Karncup 1o 1. 25, KOTophli BKIFOYaeT MoauduuupoBaHHbliii 6enok VP3
kancuga AAVS, koropwii coxmepxkur 3ameHy T519S, u  uMeeT aMHHOKHUCIOTHYIO

NOCJIEeA0BATENbHOCTD, peacTasieHHyo SEQ ID NO: 12.

27. BeigeneHHbIH Karicuz 1o 1. 24, KOTOphIN BKIFO4YaeT MoauduuupoBaHHbiii 6enok VP3

kancuna AAVS, kotopslil conepskut 3amensl S459A u T519S.

28. BeigeneHHbIi Karicup 1o 1. 27, KOTOphIN BKIFO4aeT MoauduuupoBaHHbiii 6enok VP3
karcuna AAVS, kortopseiit cogepkut 3aMeHbl S459A u TS519S, u uMeer aMUHOKHUCIOTHYIO

NOCJIeN0BaTENbHOCTD, peacTasieHHyo SEQ ID NO: 13.

29. BeineneHHast HyKJIEHMHOBAasI KUCJIOTA, KOIUPYIOIIAsl Kancuy mno jJrodomy u3 mi. 13-

28, KOTOPBIH HCIIONB3YETCs ISt BBICOKO3 (P (hEKTUBHON TPAHCIY KIIMH KJIETOK-MHUIIEHEH.

30. BekTop Ha OCHOBE PeKOMOMHAHTHOTO aJ€HOACCOIIMUPOBAHHOTO BUPYyCa S5 cepoTumna
(rAAVS) nnst moctaBkM CyOBEKTY T€TEPOJOTHYHON IOCIEN0BATEIbHOCTH HYKIEHHOBON

KUCJIOTBI, KOTOPBIN BKJIIOYAET:
1) xkancun no mobomy m3 m. 13-28, u

2) reTepoJOTHYHYIO IOCJIEN0BATEIbHOCTh HYKJIEHHOBOW KHCJIOTBI, COAEPKALIYIO

PETYJIATOPHBIE MOCICAOBATCIIBHOCTH, KOTOPBIC 00€eCIeYnBarT OKCIPECCUK0 MPOAYKTaA,
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KOJIMPYEMOTO TeTePOJOTHYHON MOCIE€N0BATEIbHOCTIO HYKJIEMHOBOM KHUCJIOTHI, B LIEJEBBIX

KJICTKax.

31. Bextop Ha ocHoBe TAAVS no n. 30, rae npoOAYKT 3KCIPECCUU TeTepOJIOTUIHON
MOCJIEOBATEIbHOCTU HYKJIGMHOBOH KHCJIOTBI MPEACTaBJsieT COOOW TepaneBTUYECKU

NOJIMIENTHU WIN PENOPTEPHBIN MOTUNENTHUS,.

32. Bexktop Ha ocHOBe rAAVS mo nm 31, rme TepaneBTHUECKHH MOJUNENTUT
npenacrasisier coboil (akTop CBEPTHIBAHMSA KPOBH, BBIOMpPAEMbI M3 TPYMIbI, COCTOSINECH H3

daxrtopa VIII, pakropa IX mnm ux $pyHKLUHOHAIBPHOTO BApHUAHTA.

33. Bektop Ha ocHOoBe TAAVS no n. 32, rae TepaneBTUYECKUN MENTHA MPEACTaBIsAET

coboii paxrop VIII mu ero pyHKIMOHATIBHBIN BApUAHT.

34. Bextop Ha ocHOBe TAAVS no n. 32, rae TepaneBTUYECKUN MENTUA NMPeACTaBIseT

coboii paxrop IX nnm ero pyHKUNOHATBHBIN BAPHAHT.

35. @apmaueBTUYeCKass KOMMO3MLMSA [Jisl AOCTAaBKM T[E€HHOrO0  MOPOAYKTa

HY KIAIOLIEMyCsl B 3TOM CyOBEKTy, ComepIKaas:
a) BeKTOp Ha ocHOBe TAAVS no nmrodomy u3 nm. 30-34; u
b) bapmaueBTHYECKU TPUEMIIEMBIH SKCIIUITUEHT.

36. @apmManeBTHYECKasi KOMIIO3ULUS MO M. 35, rae cyObekT mpeacTaBiser coOoi

YCJIOBECKA.

37. Cniocob 1oCTaBKU F€HHOTO MPOAYKTA HY KAAKOLUIEMYCSl B 3TOM CYyObEKTY, KOTOPbIii
BKJIFOYAET BBeIEeHHE CyOBEKTYy BeKTOpa Ha OocHOBe rAAVS mo mwobomy u3 nm. 30-34 wiu

(dbapmaneBTHYECKONH KOMIIO3UIIUHU MO M. 35.

38. Cnoco0 nocTaBKU F€HHOTO MPOAYKTa 1O 1. 37, rae cyObeKT NpeacTaBisieT cOO0H

YCJIOBCKA.

39. IlpumeHenue BekTOpa Ha oOcHOBe TAAVS mo mwobomy w3 nm. 30-34 wuaum
¢dapmMaLieBTHUECKOH KOMIO3ULUHU 1O M. 35 1is nedeHus 3a00JIeBaHusl Y HYKAAOMIErocs B

3TOM CyOBeKTa.
40. Ilpumenenue o 1. 39, rae cyOBEKT npeacTasisieT cOO0H yemoBeKa.

41. Ilpumenenne no mn. 39, rae 3aboneBaHne BBIOMPAIOT U3 IPyNIbl: 3a00J€BaHUS
KpOBH, 3a0o0JieBaHMs LEHTPAJIbHOW HEPBHOIl cuCTeMbl, 3a0oieBaHHs MeTaboNN3Ma,;

3a00/IeBaHUS MBI, HACJIEACTBEHHbIE 3a00I€BaAHUS.
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42. Tlpumenenue nmo n. 41, roe 3aboneBaHue mpencrasisieT coboil 3adoneBaHHe

KPOBH.

43. Ilpumenenue mno 1. 42, rae NOPOAYKT 3SKCIPECCHUU TETEPOJOTHYHOU
IIOCJIEIOBATENBHOCTH HYKJIEMHOBOW KHCIOTHI mpexacrasiser coOoit dakrop IX wmmum ero

(yHKLIMOHATBHBIA BAPUAHT.

44. Ilpumenenue 1o 1. 42, raAe NOPOAYKT 3SKCIPECCUM Te€TEPOJOTHYHON
MOCJIEIOBATEIbHOCTH HYKJIEMHOBOW KHCIOTHI mpencrasiser coboit ¢akrop VIII wmm ero

(YHKIIMOHAJIbHBIN BapUAHT.

45. Tlpumenenue no n. 41, roe 3aboneBanue mpencrasisieT coboil 3adoseBaHHe

MBbIIIIT.

46. Ilpumenenue mo n. 41, rae 3aboneBaHue MPeaCTaABISIET COOOH HACIEACTBEHHOE

3a0oJeBaHue.

47. Criocob monydeHust BeKTopa Ha ocHOoBe TAAVS o mobomy u3 mm. 30-34, KOTOpbIi

BKJTFOYAET TPAHCHEKLUIO KIETOK-TPOIYLEHTOB HY KJISMHOBOM KHUCJIOTOMH 1o 1. 29.
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