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COZIepKallleM BHPYCHBIE BEKTOPBHI, BKJIIOUAIOIIME ONpENeNeHHEe COOTHOLICHMS KallCHUAHBIX BHPYCHBIX
0€KOB a/ICHOACCOIMMPOBAHHOTO BUPYCa. YKa3aHHBIE CIIOCOOBI M CHCTEMbI BKIIIOYAIOT AEHATYPHPOBAHHUE
KallCHAHBIX BUPYCHBIX OENKOB B 00paslle, MEUCHHE JICHATYPUPOBAHHBIX KANCHIHBIX BUPYCHBIX OEJIKOB
KpacUTeNeM JUIsl KOHBIOTAIMH 10 JIN3UHY, OTyueHHe POQHIIS pa3lielieHNs IeHaTypUPOBaHHbBIX/MEUEHBIX
KaIllCUAHBIX BHPYCHBIX OEJNKOB C HCIHOJB30BAaHMEM KallMUIAPHOTO 3MIEKTpodope3a HA MHUKPOUHUIIE,
KOJIMYECTBEHHOE OMpE/ICIICHHE YPOBHEH KallCHAHBIX BUPYCHBIX OEJIKOB UCXOMSI M3 IPO(DMIIS pa3/iesieH s,
OIpe/ieIeHNe KOJIMYECTBEHHOTO COOTHOIIEHMS KallCUAHBIX BHPYCHBIX OEJIKOB MCXOMs W3 MPOQHIIs
paszieneHuss U HOPMAaIM3alUI0 KOJIUYECTBEHHOTO COOTHOLIEHMS MCXOIS W3 COAEP)KaHMs JIM3HHA B
KaIlCHIAHBIX BUPYCHBIX O€JIKax.
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OIIMCAHHUE U30BPETEHHUSA
2420-577387EA/042
ONPEJAEJIEHUE XAPAKTEPUCTUK AIEHOACCOIIMUPOBAHHOI'O BUPYCA C
HCIIOJIB30BAHUEM KAIMUJIJIAPHOI'O DJIEKTPO®OPE3A HA MUKPOYUIIE

ITEPEKPECTHAA CCBIJIKA HA POJACTBEHHVYIO 3A5BKY

Hacrosimas 3asiBka 3asBJsieT MPUOPHUTET U MPEUMYILIECTBO COINIACHO MpPEIBApUTENbHON
3asiBke Ha mateHT CIIIA Ne 63/071,815, nomanHo# 28 asrycra 2020 roga, KOTOpasi BKJIIOUEHA B
JaHHBIA JOKYMEHT MOCPEICTBOM CChUIKH.

OBJIACTb TEXHUKU

JlanHOe M300peTeHre B IIeJIOM OTHOCUTCS K CIoco0aM M CHUCTEMaM Uil OTPENeIeHUs
XapaKTePUCTUK WJIM KOJHMYECTBA KAICUAHBIX OEJNKOB aJeHOACCOLMHPOBAHHOIO BHpyCa C
UCTIOJIB30BAHUEM KAIMWJULIPHOTO 3JIeKTPodope3 Ha MUKPOUHUIIE B COUETAHUHU C (PJIyOpeCLeHTHBIM
KPacHUTENIEM.

YPOBEHb TEXHUKHU

buonorndyeckue mnpenaparbl Ui TeHHOH Tepanmuu OIOCPEAYIOT TEPareBTUYECKHE
3¢ dexTrI 3a cYeT TPAHCKPUITLIUU H/WITH TPAHCISLUN MEPEHOCUMOr0 FeHEeTHYECKOTr0 MaTepHara,
KaK, HarpuMep, IPU MHTErPallii T€HETHYeCKOro MaTepuaia B reHOM XO03siuHa. buonornueckue
npenapaTel JUIsi T€HHOH Tepamuy BKIFOYAIOT HYKJIEHHOBBIE KHCIJIOTHI, IJIA3MHIbI, BUPYCHI,
BEKTOPBl MJIHM IOJYYEHHbIE C TOMOIIBI0 METOJOB T€HHOW WHXXEHEPUH MHUKPOOPTaHH3MBI.
AnenoacconnnpoBaHHble BUPYCHI (AAV) LIMPOKO HCHOJNB3YIOTCS B Ka4deCTBE BEKTOPOB JJIs
TeHHOIl JOCTaBKM TIEHETHMYECKOro Marepuajna TIpu TeHHoW Tepamuu. Xota AAV  He
UHTETPUPYIOTCSI B T€HOM XO03sMHa, AAV Moryt o0ecrnedyuBaTh AOJITOCPOUYHYIO 3KCIPECCHIO
I'€HOB B HEMIETIIIUXCS KIJIETKAX.

B npouecce m3roroBneHuss OMOJOTMYECKUX MPENapaToB OLEHKA MPOAYKTa BKIFOYAET
OLEHKY HCIIOJNIb3YeMBbIX @IPU HW3TOTOBJIEHHMHM KOMIIOHEHTOB, TECTUPOBAaHHE/ONpeeIeHIe
XapaKTEPUCTUK KOHEYHBIX MPOAYKTOB M OLIEHKY KOHTPOJISI MPOU3BOACTBEHHBIX MPOLIECCOB IS
obecrieyennsi 0O€30MaCHOCTH W KauecTBa mpoaykTa. KOHEuHbI NpPONYKT IOJDKEH ObITh
NPOTECTUPOBAH U OXApPAKTEPU30BAaH B OTHOIIEHWH YUCTOTHI, HMIACHTU(UKALMOHHBIX
XapakTepucTuk u 3¢dexrrnBHOCTH. Takum o0pa3oMm, TeCTbl mpoaykTa B ciydae AAV MoryT
BKJIFOYATh TECTUPOBAHHE B OTHOIIEHWH COOTHOLICHHMS HMH(EKIHUOHHBIX M HEWH(EKIHOHHBIX
BEKTOPOB, HAJIMYHUS MYCTBHIX KAICHIAOB WM CTEXHOMETPUYECKUX COOTHOLICHHH BHPYCHBIX
6enxoB. OnpeneneHne XapakKTepUCTUK KANCHIHBIX OeKoB AAV siBIsieTcs: KpaiiHe BaKHBIM IS
olecrieueHns1 KadecTBa MPOAYKTa M eAnHOoOpasus AAV OT mapTHH K MapTUH, TOCKOJBKY
cOOpka BHUPYCHBIX KarCHUAHBIX OelkoB AAV MOXKET OKa3bIBaTh CYIIECTBEHHOE BIUSHHE Ha
UHQHUIUPYIOIIYIO CIIOCOOHOCTBD, 3P (PEKTUBHOCTD U CTAOMIBHOCTD AAV.

IToHsiTHO, YTO CyIIecTByeT MOTPEOHOCTD B CIOCO0AX M CUCTeMaX ISl MACHTU(UKAIIMHA U
OTIpPENEeNIeHUs]  XapaKTePUCTUK  KalCHIHBIX  BHPYCHbIX OenkoB  AAV. OmpeneneHue
XapaKTEePUCTUK KAaINCHAHBIX BUPYCHbIX OenkoB AAV IODKHO BKIJIKOYATh OINpeneseHne
COOTHOIIEHUH pa3HBbIX KANCHIHBIX BHPYCHBIX OEJKOB, IOCKOJBKY IPABUJIBHOE COOTHOIIECHUE

KaIlCUJIHbIX BHUPYCHBIX O€JIKOB MOXET OBbITh KpaiiHe BaKHBIM JAJIs1 OMOJOrMYeCKUX (DyHKIHUI



AAV (B 4acTHOCTH, CTPYKTYpPBI KamncCHIa HapsiAy C Pa3iu4YUsAMU B aMHHOKHCIIOTAX, KOTOPBIE
OTOCPENYIOT TPOMU3MBI K TKaHSIM). DTH CIIOCOOBI M CHCTEMBI JOJDKHBI 00€CIeYrBaTh XOPOIIO
OTJIa)KEHHOE, OBICTPOe, HA/IeKHOE, UyBCTBUTEIBHOE U BBICOKOIIPOU3BOAUTENBHOE OOHAPY KEHHE
U OTIpeZieNIeHHEe XapaKTePUCTUK KaIICUIHBIX BUPYCHBIX OenkoB AAV.

CYIIHOCTD U3OBPETEHMA

JlaHHasi 3asiBKA OTHOCUTCS K cmoco0aM M cucTeMaM Uil UACHTU(QUKALUH 1/ HiIH
OIIpeAeNIeHNs] XapaKTePUCTUK KAIlICUAHBIX BUPYCHBIX O€JKOB B 00Opasiie, CoaepIKaleM BUPYCHbIE
BEKTOPBL. DTH CHOCOOBI U CHUCTEMbI OTHOCSTCS K OBICTPBIM, HAJEKHBIM, YyBCTBUTEJbHBIM U
BBICOKOTIPOU3BOAMUTENBHBIM TPOLIECCaM Ui UACHTHU(HUKAIIMUA KANCHIHBIX BUPYCHBIX OEJKOB,
BKJIFOYAsl OTIPENIEIEHUEe COOTHOLICHUH Pa3HbIX KalICHIHBIX BUPYCHBIX OeJIKOB AAV.

JlaHHOE OmMCaHHe OTHOCUTCS K CIOCO0Y ONpeneneHus KOJMUYECTBEHHOTO COOTHOLICHUS
IOBYX win Ooyiee OeNKOB B 0Opasile, ConepkKaiieM BUPYCHbIE BEKTOPbL. B HEKOTOPBIX THUITOBBIX
BapHUAHTAX pean3aluy N300peTeHUs] JAHHOE ONMUCAHUE OTHOCUTCS K CIIOCO0Y, BKIIFOYAIOIIEMY:
JIeHaTypUpOBaHWe JABYX Wiu Oojiee OenkoB B oOpaslie B pacTBOpe i JEHATypaluu MpH
TeMmepaTrype 1mo MeHbiueii Mepe okosio 60 °C; MeueHue NeHaTypUpPOBAHHBIX JIBYX WMIIH Ooiee
OenKoB KpacuTeNneM Uil KOHBIOTALMH [0 JIM3WHY, TMONydeHne npouiis pas3neieHus
IeHATYPUPOBAHHBIX/MEUEHBIX IBYX WM Ooyiee OENKOB C HCIIONB30BAaHHEM KAIMJUIIPHOTO
anekTpodope3a Ha MUKPOUUTIE, KOJIMISCTBEHHOE OIpeesieHe YPOBHEH ABYX MK Oojiee OeIKoB
UCXO0ns U3 NMPOQUIIS pa3feNeHns; 1 CPAaBHEHHE KOJHMUYECTBEHHO OINpPENEeeHHBIX YPOBHEH IBYX
i Oosee OETIKOB € LENbI0 ONPENeIeHUs] KOIMYECTBEHHOIO COOTHOLIEHNS YKa3aHHbBIX ABYX WJIH
Oonee OenKoB.

B onHOM acriekTe croco0 mo JaHHOH 3asBKe AOMOJHHUTEIBHO BKIIIOYAET HOPMAINU3ALIUIO
KOJINYECTBEHHOTO COOTHOLICHUS] UCXOAS U3 COAEpKaHWs JHM3MHA B IBYX WM Oosee Oenkax. B
OHOM acreKTe Crnocod MO AAaHHOH 3asBKE JOMOJHUTENBHO BKIFOYAET KOPPEKTHPOBAHHE
KOJIMYECTBEHHOTO COOTHOIIEHHsSI HMCXOAs M3 BPEMEHH MUIPALUH COIJIACHO MPOQUIIO
pasneneHusi. B onHOM acriekTe KpacuTeNb Ui KOHBIOTALMH 0 JIM3MHY COTJIACHO Crocoly 1o
JAHHOHN 3asBKe MpPEICTaBIsieT COOOW aMHH-CBSI3BIBAIOIIMN (PJIyOpecueHTHbI Kpacutenb. B
APYrOM acreKTe KPaCUTENb JJIsi KOHBIOTALUH IO JM3UHY COTJIACHO Croco0y MO JaHHOH 3asiBKe
COIEPKUT AKTUBHBIA CIOXKHBIN 3¢up, m3ornounaHat win cyabdormxygopun. Eme B omHOM
acTieKTe KpacUTeNb Uil KOHBIOTALMHU MO JIM3UHY COTJIACHO cmoco0y TO JaHHOW 3asiBKe
COIEPKUT AaKTUBHBIA CJIOXKHBIA 3(QUp, NpPUYEM AaKTHUBHBIH CIOXKHBIH 3(up BKIFOYAET
CYKUMHUMHIWIOBBIA  CIOXKHBIA  3Qup, Cynb)OCYKUMHUMHUIUIOBBIA  CIOXHBIH  3¢Hp,
TeTpadTOPPEHUIOBBII CIOXKHBIN 3hup WK CynbHoarxIop(HEeHONOBBIH CIOXKHBIN 3PUp.

B oxHOM acriekTe BUPYCHBIH BEKTOP COTJIIACHO CITOCOOY MO JAHHOM 3asiBKE MPEACTABISIET
coboii AAV. B omgHOM acmekTe BHUPYCHBIH BEKTOpP COTJIACHO CHOCOOYy IO IaHHOH 3asBKe
conepxut BUpycHbIii Oenok 1 (VP1), Bupychsiii 6enok 2 (VP2) u BupycHsrii 6enok 3 (VP3). B
APYyroM acmeKTe pacTBOP MU ACHATYPaLUU COTJIACHO CIIOCOOY MO JaHHOM 3asBKE CONEPIKUT
IETepPreHT, NpPUYEeM JAeTepreHT npeacraBisier coboii momemwucyibdar mutus (LDS) wmm
nonericyibdart Hatpus (SDS).

HaHHOe OIMHCaHUEC, 110 MEHBbIIIeH MEPE YaCTUYIHO, OTHOCUTCA K CUCTEME IJISA ONPEACTICHUA



KOJINYECTBEHHOT'O COOTHOIIEHUS ABYX MJIH Oosiee OenkoB B 00paslie, copeprkalleM 1o MEeHbLIeH
Mepe OJWH BUPYCHBIH BEKTOp. B HEKOTOPBIX THIOBBIX BapHaHTAX pPeATU3ALUU H300pETEHHS
JaHHOE OINHCAHME OTHOCHUTCA K CHUCTEMeE, CoepiKalleil: MUKPOIUIAHLIET Ui IpueMa oOpasia,
COZep’Kalllero IO MEHbIIEH Mepe OAWH BHUPYCHBI BEKTOp, pacTBopa sl JeHaTypaluH,
CIIOCOOHOTO K IGHATYpalMy ABYX HJIH OoJjiee OeNKOB B YKa3aHHOM 0OpasLie MpH TeMIlepaType 1o
MeHblIel Mepe okoo 60 °C, 1 KkpacuTess 11 KOHBIOTALMH TI0 JIM3UHY, CIIOCOOHOTO K MEUEHHIO
aByx win Oonee O€NKOB, M YCTPOHCTBO AJIsI KaMWUIAIPHOTO 3JEeKTpodope3a Ha MUKPOUHIIE,
CHOCOOHOE K MPUEMY YKAa3aHHOTO MUKPOIUIAHIIETA, Pa3lAeIeHHUIO ICHATYPHPOBAHHBIX/MEUEHBIX
ABYX WK OoJiee OENKOB C MOJydYeHUueM NpoQuiis pa3AeaeHus, KOTUIECTBEHHOMY OIMpPeIeSICHHIO
YPOBHEH ABYX HJIM OoJyiee OENKOB M CPABHEHHIO KOJHMYECTBEHHO OMPENETICHHBIX YPOBHEH IBYX
win Oojiee OENKOB C LENBI0 OMpPENeNeHHsT KOJUYECTBEHHOTO COOTHOLICHHs JIBYX WM Oojiee
OemnKoB.

B onHOM acnekTe KOJIMYeCTBEHHOE COOTHOIIEHHE MOKET OBITh HOPMAaJIM30BaHO HCXOJS
U3 COIepKaHWs JM3MHA B JBYX WM Oojee Oenkax. B OIHOM acmekTe KOJHMYECTBEHHOE
COOTHOIIEHHE MOXXET OBITh CKOPPEKTUPOBAHO HCXOAS M3 BPEMEHH MUIPALMH COTJIACHO
npoduro pasaeneHusi. B npyrom acnekre KpacuTeNb ISl KOHBIOTAMH 110 JIU3UHY U3 CHCTEMBI
IO JTaHHOH 3asiBKE IMPENCTaBIsIeT COOOH aMMH-CBSI3bIBAIOLINI (IIyOpeCLeHTHBIN Kpacurenb. B
OJIHOM acCIleKTe€ KpacuTeslb AJii KOHBIOTallMM MO JU3UHY W3 CHUCTEMBbI IO JAHHOHN 3asiBKe
COIEPKUT AKTUBHBIA CIOXHBIN 3¢up, m3ornounaHat uiam cyabdoHmmxgopun. Eme B oxHOM
aCreKTe KpacuTesb Al KOHBIOTalUuM MO JIM3MHY M3 CHUCTEMBl MO AAHHOHN 3asiBKE COAEPKUT
AKTUBHBIN CIIOKHBIA 3(pHp, MPUUEM aKTHBHBIN CIOXKHBIN 3(QUp BKIIOUAET CYKIIMHUMUAMIOBBIN
CJIOKHBIN 3(up, CyIb(POCYKIMHUMHUINIOBBIA CIOKHBIN 3¢ up, TeTpadTOphEeHNIOBBINH CIOXKHBIH
s¢up wu cyapponuxaopdeHoTOBbIH CIOKHBIN d3hup.

B onHOM acriekTe BUPYCHBIH BEKTOP U3 CUCTEMBI [0 TAHHOM 3as1BKE MPENCTaBIsIeT COOO0M
AAV. B ogHOM acniekTe BUPYCHBIM BEKTOP U3 CUCTEMBI 110 JaHHOM 3asBke coaepxut VP1, VP2
u VP3. B npyrom acnekre pacTBOp AJIsl I€HATypalliy U3 CUCTEMbI MO JAHHOW 3asiBKE COAEPIKUT
JETepPreHT, MpUYeM IeTepreHT npeacrasiset coboit LDS umu SDS.

OTH U Ipyrue acmnekThl JaHHOTO M300peTeHust OyayT Oosiee OYEBHIHBI U TOHSATHBI TPU
PacCMOTPEHUU B COYETAHHM C HIDKECIEAYIOLIMM OIHMCAHHUEM U IPHJIaraéMbIMH UYepTeKaMu.
Huxecnenyroiee onucaHue, HECMOTPs Ha YIIOMUHAHHE Pa3JUYHBIX BapUAHTOB pealM3aLuu
u300peTeHNs] W WX KOHKPETHBIX MHOTOYHUCICHHBIX JeTajel, TNPHUBOAUTCS B KauecTBE
WUIIOCTPAllMM, a He OrpaHudeHus. B mpenenax oObeMa AaHHOTO H300PETEHHS MOXKHO
BBINOJIHSAT MHOKECTBEHHBIE 3aMEHbI, MOAU(UKALINY, TOOABIEHHS HIIH NTEPECTAHOBKU.

KPATKOE OITIUCAHUE I'PAOUYECKHUX MATEPHAJIOB

Ha ®UI'. 1 noxa3zaHa crpykrypa AAVI, BkiItouas KpUCTAJUIMYECKYIO CTPYKTYpY
moHoMepa VP3 kancuma AAV1 u npencrtasneHue nosepxHocTH karmcupga AAV1 cormacHo
Venkatakrishnan et al., Structure and Dynamics of Adeno-Associated Virus Serotype 1 VP1-
Unique N-Terminal Domain and Its Role in Capsid Trafficking, Journal of Virology, May, 2013,
vol. 87, no. 9, crpanurer 4974-4984.

Ha ®UI'. 2 moka3aHbl pe3yJbTaThl pa3[eseHus] KalCUAHBIX BHPYCHBIX OenkoB AAV ¢



WCTIOJIB30BAHUEM TPAJIULUOHHBIX CrocoboB, Takux kak SDS-PAGE u obpamenHo-da3zosas
KHUIKOCTHass Xxpomarorpadusi, cormacHo Jin et al., Direct liquid chromatography/mass
spectrometry analysis for complete characterization of recombinant adeno-associated virus
capsid proteins, Human gene therapy methods, 2017, Vol. 28, No. 5, crpanurer 255-267.

Ha ®©UI'. 3 nokaszaH mpoLecc MOAroTOBKH 00pasua st MeYeHus: OEJIKOB KPaCUTENSIMH
1151 KOHBIOTALUMHU IO JIU3UHY B BOCCTaHABIMBAKILINX YCJIOBUSX COINIACHO TUIIOBOMY BapHaHTY
peanu3any n300peTeHus.

Ha ®UI'. 4 noka3aH Mpouecc MOArOTOBKUA 00pasua JJjisi MeueHus: OeNIKOB KPAaCUTEIISIMU
JUTs1 KOHBIOTAIUH 110 JIM3UHY B HEBOCCTAHABJIMBAIOIIMX YCIOBHSIX COTJIACHO TUIIOBOMY BapUaHTY
peanu3anu u300peTeHus.

Ha ®WI'. 5 nokazan HaOop mapkepoB Pico Protein Express, comepskammuii mecTb
CTaHIAPTHBIX OeNKOB ¢ MojekyisipHon Maccod 15,9 x/la (LA1), 20,4 x/la (LA2), 28,9 x/la
(LA3), 48,4 x/la (LA4), 68,4 x/{a (LAS) nim 119,2 x/la (LA6) cormacHO THIIOBOMY BapHaHTY
peanu3anu n300peTeHus..

Ha ®UI'. 6A nokasaHbl pe3yJbTaThl Pa3IeIeHUs] KallCHIHBIX BUPYCHBIX OenkoB AAVS,
takux kak VP1, VP2 u VP3, ¢ ucnonb3oBaHreM KamuUIIPHOTO 3JIeKTpodopesa B COYETaHUU C
OKpamMBaHueM THAPOGOOHBIM KpacCHUTENeM COMJIACHO THIIOBOMY BapHaHTy pealnu3alnun
n300peTeHus.

Ha ®UI'. 6B nokasaHbl pe3yabTaThl ONPENESeHUsT COOTHOLIEHUSI KAlICUIHBIX BUPYCHBIX
oenkoB AAVS, kak, Harpumep, cootHomeHus1 VP1:VP2:VP3, ¢ ucnonb3oBaHneM KamuuUISIpPHOTO
snexkTpodopesa B COYETAHUU C OKPALTUBAHUEM THIPOPOOHBIM KPACUTENIEM COTJIACHO TUIIOBOMY
BapUaHTy peanu3auuu u3o0pereHus. JlBeHaauath 3yeKTpodoperpaMM ObUIM HAJIOKEHBI UL
JE€MOHCTPALIMK BOCIIPON3BOANMOCTH aHAIN3A.

Ha ®UI'. 7 noka3aHbl pe3yJbTaThl pa3feeHUus] MEUYEHbIX KAICUIHBIX BUPYCHBIX OEJIKOB
AAVS ¢ nucnonb30BaHMEM KaNMUIIPHOTO 3JeKTpodope3a B COUETAHUHM C KPACUTEISIMH JUIS
KOHBIOTAIMHU TIO JIM3UHY COTJIACHO THIIOBOMY BAPUAHTY peai3aliy H300peTeHusl.

HNOAPOBHOE OINTUCAHUE CYIIHOCTU U30OBPETEHUA

AneHoacconMupoBaHHble BUPYCHI (AAV) IHUPOKO HCIONB3YIOTCS B KAUE€CTBE BEKTOPOB
ISl TEHHON JIOCTaBKU I'€HETUYEeCKOro MaTepuala, Kak, HalpuMmep, Ui TOCTaBKU HYKJIEHMHOBBIX
KHUCJIOT TpU TeHHOH Tepanuu. AAV o00ecrnednBarOT MPEeUMYIIECTBA, 3aKIFOYAIOLIINECS B
OTCYTCTBUM MATOT€HHOCTU U HHU3KOH HMMYyHOreHHOCTH. AAV SBISAIOTCS HENaTOr€HHBIMU
yneHamu pona Dependovirus cemeiicrsa Parvoviridae, u s nHpUUpOBaHUS UM HEOOXOIUMBI
XeJMEPHbIE BUPYCHL, TAKUE Kak afeHoBUpycC mwiu reprecsupyc (Venkatakrishnan et al., Structure
and Dynamics of Adeno-Associated Virus Serotype 1 VP1-Unique N-Terminal Domain and Its
Role in Capsid Trafficking, Journal of Virology, May, 2013, vol. 87, no. 9, crpanuusl 4974-
4984). AAV uHkancynmupyer reHoM B Bune onHoHuteBoit JJHK pasmepom okoso 4,8 Thicsd map
HYKJIEOTHZIOB (T. T. 0.) B UKOCA3APUIECKUN KarCUA, KOTOPbIA COCTOUT U3 000JIOUKH U3 OEJIKOB,
HanpuMep, KarcuaHblx BUpYCHbIX Oenkos. Ha @UI'. 1 mokaszana crpykrypa AAV1, Bkirodas
KPUCTAJUIMUECKYIO CTPYKTypy MoHOMepa VP3 kancuna AAV1 u npencraBiieHHe MOBEPXHOCTH

karicuna AAV1 ¢ paguanpHOl 11BeTOBOM MapkupoBkoi (Venkatakrishnan et al.).



ITpu monuTOpuHre KauectBa U 3pdexTuBHOCTH AAV B KauecTBe BEKTOPOB JJIsl T€HHOM
IOCTaBKM KpaiHe BaXXHbIM SIBJSIETCS MOHHMTOPUHI  YHCTOTHI, HMJIEHTH()UKALMOHHBIX
XapaKTEePUCTUK KarlCHIa, TUTPA BEKTOPHBIX YaCTHUL], COOTHOLICHUS NMyCTOH BEKTOP/BEKTOP CO
BCTaBKOW U COOTHOLIEHUs KaIlCUIHBIX BHUPYCHBIX OenkoB. Kamcunuele BupycHble Oenku
camocoOuparoTcss ¢ 00pa3oBaHMEM BHEINHEH KamlCUAHOW OO0OJNOUKH, KOTOpasi aKTUBHO
BOBJICYCHA B CBSI3bIBAHME C KJIETKOH M IPOHUKHOBEHHE B KJeTKy. KancunHble BUpycHbIe Oesku
CaMOCOOMPAIOTCS. B KOHKPETHOM CTEXMOMETPUYECKOM COOTHOIIEHHH, KOTOPOE SIBIISIETCS
BAXHBIM JUII CTPYKTYpbl KamcupHou oOosouku. CrenoBaTenbHO, CYLIECTBYeT HACyLIHAS
noTpeOHOCTh B pa3paboTke  crmocoba, KOTOPbIA  SIBASIETCSl  OBICTPBIM,  HAAEKHBIM,
YYBCTBUTEJIbHBIM U BBICOKOIIPOU3BOAUTENBHBIM, IJIsI ONpPENeeHHs] COOTHOIICHUN KarCHUIHBIX
BUPYCHBIX OeNkoB it AAV, TNO[IexKalux HCIOJNb30BAHHIO B KAa4eCTBE CUCTEM TI'e€HHOH
noctaBku. OmnpeneneHne XapaKTePUCTUK KanCUAHBIX OenkoB AAV  JODKHO BKIFOYATh
ONpeneNeHne COOTHOIIEHUH pPas3HbIX KalCUAHBIX OenkoB. [IpaBHiIBHOE COOTHOIIEHHUE
KaIlCUIHBIX BHPYCHBIX OE€JKOB SIBISIETCS] KpaliHe BaKHBIM AJisi Ononorndeckux pynkumii AAV.
Paspymienne kancuaHbIX OETKOB MOYKET HETATUBHO BIMATH HA MHPHIMPYIOIIYVIO COCOOHOCTH
AAV. Kancunbl O0/KHBI OBITh CIOCOOHBIMH 3aIMUINAaTh TeHOM AAV 10 TeX Mop, MOKa He
MOSIBUTCST TIOAXOJSINAs KJIETKA-XO35MH, He OyIdeT WHUIMUPOBAH IPOLIECC MPOHUKHOBEHHUS B
KJIETKYy 1 TeHOM AAV He OyzeTr BbICBOOOXKIEH [T PEeTUTHKALIHH.

OmnpeneneHre XapakTepUCTHK KamnCHAHBIX OelkoB AAV  sBIsieTcs BaXXHBIM IS
obecrieueHns1 KadecTBa NPOAYKTa U exuHooOpasuss AAV, mockonbky cOOpka BHPYCHBIX
KarCUIHbIX OenkoB AAV MOKET OKa3blBaTh CYLIECTBEHHOE BJIMAHHE HAa HMHQUIHPYIOIIYIO
criocoOHOCTh BUpyca U 3¢ dexTuBHOCT BekTopa (Jin et al., Direct liquid chromatography/mass
spectrometry analysis for complete characterization of recombinant adeno-associated virus
capsid proteins, Human gene therapy methods, 2017, Vol. 28, No. 5, crpanuust 255-267).
Kancunusie BupycHblie 6enxi AAV MOT'yT Urpath posib B HHULMALUK KaK CHHTE3a BTOPOW HHUTH,
korga ssDNA ymakoBaHa, Tak ¥ TpPaHCKpUILMHM BBoAMMOro reroma (Salganik et al., Adeno-
associated virus capsid proteins may play a role in transcription and second-strand synthesis of
recombinant genomes, Journal of Virology, January 2014, Vol. 88, No. 2, crpanuust 1071-
1079).

I'enom AAV B Buse onHonuresoii JIHK comepxutr Tpu reHa, BKJIIOYasl rep
(peruukarusi), cap (kancun) u aap (cOopka) ['eH rep HykeH AN PEIUTMKAIMHA W YIAKOBKH
BHUPYCHOTO TeHOMa. ['eH cap KogupyeT KarcuaHble BUpyCHbIE Oenku. B pe3ynbprare skcnpeccuu
reHa cap MPOAYLHUPYIOTCS KarCUAHble BUPYCHble Oenku, Bkimoudas VP1, VP2 u VP3,
oOpa3yromuecs B pe3yJibTaTe TPAHCISLHUY MPEeTePIIEBIINX albTepHaTUBHBIN crutaiicuar MPHK, ¢
oommmu C-konuamu. VP3 umeer pasmep mpumepHo 61 k/la, u oH cocraBisier okoyio 85%
KarcuaHelx O0enkoB. VP2 umeer pasmep npumepno 73 x/la. VP1 umeer pasmep npumepHo 87
k/la. VP1 comepxut yaukanpayo odnacte VP1 (VP1u), Brimrodaromyro nomer ¢ochoaumnaspl
A2 u curHanel spgepHoi nokanu3zauuu. (Rayaprolu et al., Comparative analysis of adeno-
associated virus capsid stability and dynamics, Journal of Virology, December 2013, vol. 87, No.

24, p. 13150-13160). Kancun AAV cocrout u3 60 MOHOMEPOB BUPYCHBIX O€JIKOB, BKJIFOYAIOIIINX



VP1, VP2 u VP3. VP3 siBisieTcst OCHOBHBIM KallCUAHBIM O€JTKOM, U, CIeOBATEJIbHO, OH UTPAET
KJIIOYEBYIO pOJb B o0ecreueHuH CTaOMJIbHOCTU KamncuOHOW oOosouku. B kancume AAV
Haxoaurcsa npumMepHo 50 xonuit VP3. B kancune AAV naxonurcs npumepHo 5 xonuit VP1 u 5
koruii VP2, B uenom, cootHomenue VP1:VP2:VP3 cocraensier okono 1:1:10 B kamcuge,
comepxaiieM 60 MOHOMEPOB BHPYCHBIX OekoB, Hampumep, S5 komuit VP1, 5 xormuii VP2 u 50
koruit VP3. (Venkatakrishnan et al.)

Kancunusle BupycHble O6enkn AAV MOXHO pasaessiTh UCXOAsS U3 PasjiMduil B pasmMepe,
ucnonedysi SDS-PAGE (snektpodopes B MOJIHAKpUIAMHIHOM TIejie ¢ JOAELHICYJIb(paToM
Hatpusi). TpaaMLMOHHBIE CHOCOOBI aHaNM3a Ui ONPEACTCHUs XapPaKTEPUCTHK KANCHIHBIX
O6enmkoB  AAV  Brimowaror SDS-PAGE-ananu3 wu  oOpameHHO-()a30BYI0  KHIKOCTHYIO
xpomarorpaduro (kak mokazano Ha @UI. 2, cormacHo Jin et al.). OgHako pasneneHue c
nomombo SDS-PAGE xapakrepusyercsi HU3KOH MPOM3BOAUTENIBHOCTBIO M KOJUYECTBEHHOU
u3MeHunBOCThIO. VP1, VP2 u VP3 moryT ObITh BH3yaJIM3UPOBaHBI C HCIMONB30BaHHEM SDS-
PAGE c okpamuBaHueM cepeOpsiHbIM KPAaCHTEJIEM, YTO SIBISIETCS TPYIOEMKHUM H JJIUTEIbHBIM
NpPOIIECCOM  C  HEYJOBIETBOPUTEIbHBIMH  KOJUYECTBEHHbIMH  JaHHbIMH.  [IpoOnemsl,
o0yclaBIUBAIOLINE HEYIOBIETBOPUTENbHBIE KonndecTBeHHbIe nanHble SDS-PAGE B coderanuu
C OKpallMBaHUEM CepeOpsSHBbIM KpacHTeJeM, BKIIOHUAIOT H30BITOYHYIO 3arpy3ky oOpasia,
neperpeBaHne rejisl 1 HEaAeKBaTHYIO CTAHAAPTU3ALMIO OKpalnBaHus/o0eciBeunBanms. Jpyroi
MOJXOJT 3aKJIF0YaeTcsl B o0beanHeHun pasnenenus ¢ nomompio SDS-PAGE ¢ pepmenTaTHBHBIM
paciIeryieHreM B relie U JKHIKOCTHON Xpomarorpadueii/TanneMHol Macc-criekrpomerpueii (LC-
MS/MS) nnsa onpeneneHuss XapaKTEPUCTUK KAaICHUAHBIX BUPYCHBIX OenkoB. OHAKO y 3TOrO
crioco0a eCTh OrpaHMYEHMs] M3-3a OIPAHHUYEHHOIO H3BJIEUEHHUs] OOpa3yIOIIMXCS B PE3yJbTaTe
pacuierieHuss nenTuaoB  u3  rems.  Kpome Toro, oOpaieHHO-(pa30BOH  JKMAKOCTHOM
XpomaTorpadguu HeIOCTATOYHO AJISI Pa3lesieHHsl KAlCUAHBIX OEJKOB B CIIydae ONpeNesIeHHBIX
CEepOTHIIOB. MOXKET MPOU30MTH 3HAYUTENIBHOE MEPEKPbITHE BUPYCHBIX OEJIKOB, a TAKXKE IIOX0e
NIOJTHOE pasfieNieHHe MUKOB BHPYCHBIX OEJKOB, KOTOpble (akTHuecKu ObuTH pasaeneHbl. Kpome
TOTO, BpeMsi pa3zieieHusi, HeoOXOnUMOe Ha OfMH o0pasell, COCTaBIsIeT OT MPUMEPHO OKOJIO 45
10 OkojJo 60 MHHYT, YTO B Clly4yae NPOMBILUIEHHBIX TPeOOBaHUH COOTBETCTBYET HHU3KOH
npousBoguTenbHOCTH. Jin et al. mpemararor npsimoii LC/MS-aHamu3 WHTaKTHBIX OEJIKOB JUIsI
OTIPENENIeHNUs] XaPAKTEPUCTUK KAICHIHBIX OEJKOB psina cepoTunoB AAV mytem uneHTHGUKaum
N- 1 C-KOHLEBBIX MOCTIENOBATEIBHOCTEH HECKOJbKUX KAIICUIAHBIX OEJIKOB UCXOASl U3 TOYHOT'O
U3MEepEeHHsI Macc.

Kamumnnspablid snexTpodopes, Takol Kak KamMJUIPHBIN 3J1eKTpodope3 Ha MHUKPOUHIIE,
NPEACTABISIET COOOH abTEPHATUBHYIO TEXHOJOTHIO PA3IeIEHUs] KAIICUIHBIX BUPYCHBIX OEJIKOB,
KOTOpasi uMeeT OoJjiee BBICOKYIO MPOU3BOAUTENLHOCTD (OT OKoJio 42 1o 65 cekyHa Ha oOpaser)
3a cuer aBToMarnzauud. OOBMHO C KAMMUIIPHBIM 3JIEKTPOdope3oM it 0OHapyKeHHs OeNKOoB
accorupoBaHo Y @-nerextupoBanne. OpHako Y®-neTeKTUPOBaHHE HMeEET Ooyiee HHU3KYHO
qyBCTBUTEJIBHOCTb, M IJIsI Hero Tpedyercsa Oosblmii oObeM oOpas3ila, B OCOOEHHOCTH IS
JIEKApCTBEHHBIX IpPErnapaToB Ha OCHOBE AAYV, korma KOHLEHTparus Oenka COCTaBiIsIeT, Kak

npaBuio, MeHee 1 Mr/mu. AnbTepHaTHBHbIE CIIOCOOBI OOHApy>KeHHs O€JKOB BKIIIOYAOT



MHOTOKPATHBbIM BBOJ B KOJIOHKY B TE€YEHHE OJHOTO LIMKJA Pa3ielieHus WU (PIyOpecleHTHOe
nerektupoBanre. Kpome Toro, oOpasupbl, pa3feleHHble C HCIOJb30BAHHEM KaIMJUIIPHOTO
snexkTpodopes3a, MOXKHO OKpalIuBaTh (PIyOPECHEHTHBIMU KPACUTENSIMH, CBSI3bIBAIOIIUMHUCS C
ruapogoOHBIMU 30HaMH oOpasua. OgHako cBs3bIBAaHHE T'MAPOPOOHOrO Kpacuremst ¢ Oenkom
XapaKTepPU3yeTCcss HEKOHTPOJIUPYEMOM CTEXHMOMETpHEHl OKpalleHHBIX IMPOAYKTOB H3-3a
pasnMYHON cTeneHn TruApopOOHBIX 30H, B 3aBUCUMOCTH OT CEpOTUMA, AOCTYMHBIX JUIS
CBSI3BIBAHMSI KpacuTeneM. Takke CIIOXKHBIM SIBJISIETCS] OINpelesieHne KOJmuecTBa ruapodoOHbIX
30H B KarncuaHbix Oenkax. CiemoBaTesibHO, COOTHOLIEHHE KAINCHIHBIX BUPYCHBIX OEJKOB HE
MOJKeT OBITh OLIEHEHO TOYHO, UCTIONB3YS CIOCO0 KAMMJUIIPHOTO 3JIeKTpodopesa B COUECTAHHH C
OKpalmBaHueM ruipoOOHBIM KPaCHUTEIEM.

B HEKOTOpBIX THIIOBBIX BAPHAHTAX PeATH3aLUN M300PETEHUs JaHHAs 3asiBKA OTHOCHTCS
K crioco0aM M cUCTeMaM ISl UACHTU(UKALINH WA ONPENeNIEHUs] XapaKTEPUCTHK KarlCHIHBIX
BUPYCHBIX O€JKOB BHPYCHBIX BEKTOPOB, BKJIIOYAIOLINM KOJUYECTBEHHOE OIpeNesIeHUe
COOTHOIUEHHs] KAICUAHBIX BHUPYCHBIX OEJKOB BHPYCHBIX BEKTOPOB C HCHOJIb30BAHUEM
KaIMWIBIPHOTO 3JIeKTpodope3a Ha MUKPOUYHIIE B COUETAHUH C (DIIYOPECIEHTHBIMU KPACUTEISIMU
IUI1 KOHBIOTALMU TI0 JIM3UHY. B HEKOTOPBIX THUIIOBBIX BapHAHTAX peaNn3alui H300peTeHUs
TaHHAS 3as1BKA OTHOCUTCA K CHOCOOY MACHTH(PHUKAIMH H/HIN KOJHMYECTBEHHOTO ONpeNeTIeHUs
KallCUJIHBIX BHUPYCHBIX OENKOB BHUPYCHBIX BEKTOPOB, M TMPHYEM CIIOCOO BKIIIOYAET:
IeHATYPUPOBAHNE KAICUIHBIX BUPYCHBIX OE€JKOB BHPYCHBIX BEKTOPOB B pacTBOpE I
NeHaTypaLuu MpU TeMIepaType nmo MeHbluei mepe okoyio 60 °C, Bmioth A0 okoio 95 °C, unmy,
Kak npasuio, okoio 75 °C, B TeueHue okoio 10 MUHYT, mpuueM pacTBOp IJisl J€HATypaLUH
cogepxut LDS; MeueHne neHaTypUpPOBAHHBIX KAINlCHIHBIX BUPYCHBIX OEJNKOB KpacHuTeleM Jis
KOHBIOTAllUM MO JIM3UHY, U TOJy4eHHe Npouis pasfeneHus AeHATypPHPOBAHHBIX/MEUEHBIX
KalCUAHbIX BHUPYCHBIX O€JIKOB C WCIOJb30BAHHEM KaMWLUIAPHOIO 3JekTpodopesa Ha
MHKpOYHIIe. B HEKOTOPBIX acrmekTax KaIrCHIHbIE BUPYCHbIE O€JNKH BUPYCHBIX BEKTOPOB METST
(byOpeCUEeHTHBIMH KpPACUTEISIMH Ui KOHBIOTALIMM TO JIM3MHY. B HEKOTOpBIX acmekTax
KaliCUHbIE  BUPYCHbIE OENKM  BUPYCHBIX  BEKTOPOB  METST  aMHUH-CBSI3BIBAIOIUMHU
(bIyOpEeCLeHTHBIMH KPACUTEISIMH, COAEPKAIIUMH AKTUBHBIEC CJIOKHBIC 3(PHUPBI, H30THOLUAHATHI
WK CyJlb(QOHWIXIIOPUABL. B HEKOTOpBIX acrekTax AaKTUBHBIA CIOXKHBIA 3(up BKIOUYAET
CYKLUMHUMHJIWJIOBBIE  CIOXKHBIE 3(QUPBI,  CYJIb(POCYKUMHUMHUINIOBbIE CJIOXKHBIE 3(QUPBHL,
TeTpadTOpPEeHMIIOBbIE CIOXKHBIE 3(UpBl WK CYIbHOANXIOPHEHOIOBbIE CIOXKHBIE 3pupb. B
OJTHOM aCIeKTe BHUPYCHBIM BEKTOP COTJIACHO CMoco0y MO JaHHOH 3asBKe MPENCTaBIsIET COOOH
AAV, copmepxamuii VP1, VP2 u VP3. B ongHoM acmekre KancHaHbIE BUPYCHBIE O€NKH
BUPYCHBIX BEKTOPOB MOXKHO METHUTh B BOCCTAHABJIMBAIOIIUX WM HEBOCCTAHABIMBAIOIINX
yCIOBHAX. B ciydae, Korma KarcHIHbIE BHPYCHBbIE OENKM METST B BOCCTAHABJIMBAOLINX
YCJIOBUSIX, B KaueCTBE BOCCTAHABJIMBAKILIECIO CPEACTBA MOXHO ucnonb3oBate DTT
(nuTnorpeuton). B cnyuae, korga KarncuaHble BUPYCHbIE OEJIKU METAT B HEBOCCTAHABIUBAOLITIX
YCIIOBHSX, MOKHO HMCITOJIb30BATh AJKHIHPYIOIIEe CPENCTBO, Takoe Kak N-arunmanenmun (NEM)
i Hogamueramun (IAM).

B HEKOTOpBIX THIIOBBIX BapHAHTAX pealn3aliy U300peTeHns NaHHas 3asiBKa OTHOCHUTCS



K Croco0y MAeHTU(PHUKAIMK KAlCHUIHBIX BHPYCHBIX O€JNKOB B oOpasue, comeprKalieM BUPYCHBIE
BEKTOPBI, M INPHUYEM CHOcOo0 BKIFOYAET: JE€HATYPUPOBAHUE KAICHAHBIX BHUPYCHBIX OEJKOB B
pacTBOpe IUIsl J€HATypaLuu INpHU TeMIeparype mo MeHblueld mepe okoyo 60 °C ; meueHue
J€HAaTYPUPOBAHHBIX KAaICUIAHBIX BHPYCHBIX OEJKOB KPaCUTENIEM JAJIi KOHBIOTALUH IO JIM3UHY,
nojy4yeHue npopuiis pasaeseHns 1eHaTy pUPOBAHHbBIX/MEUEHBIX KaIlCUIHBIX BUPYCHBIX OEJIKOB C
UCIIOJIB30BAHUEM KaIMMIIPHOTO 3JeKTpodope3a Ha MUKPOUHUIE; KOJMYECTBEHHOE ONpeesieHIe
YPOBHEIl KalCHUAHBIX BUPYCHBIX O€JNKOB HCXOAs U3 Npoduis pasmeneHus;, U OIpeneeHue
KOJINYECTBEHHOTO COOTHOLICHUSI KAINCHAHBIX BUPYCHBIX O€IKOB HCXOAs U3 MpoduIs
pasnenenusi. B onmHOM acmekre cnoco0 MO JaHHOH 3asiBKE JIOTIOJIHUTENIBHO —BKJIFOYAET
HOPMAJTU3AIMIO KOJHYECTBEHHOTO COOTHOIIEHUS] UCXOAS U3 COAEPIKAHUS JIM3MHA B KATICUIHBIX
BUPYCHBIX O€JIKaXx U KOPPEKTUPOBAHHE KOJMYECTBEHHOTO COOTHOIIEHHSI MCXOAS U3 BPEMEHHU
MUTPALNN COTJIACHO MPOQUII0 pa3feleHus. B OJHOM acmekTe BHUPYCHBIH BEKTOP COIJIACHO
cniocody Mo AaHHOH 3asiBKe mpeacTasisieT coboii AAV, cogepxamuii VP1, VP2 u VP3.

B HEKOTOpBIX THIIOBBIX BapHAHTAX PEATU3ALNN M300pETeHUs] NaHHAS 3asSBKA OTHOCHUTCS
K CHCTeMe U MASHTH(UKALNUU W/ ONpeNeeHNs] KOJIMYECTBEHHOIO COOTHOLICHUST OENKOB,
HampuMep, KalCHIHBIX BHPYCHBIX O€NKOB B oOpaslle, comepskalieM BHUPYCHbIE BEKTOpbL. B
HEKOTOPBIX acleKTaxX JaHHAas 3asBKa OTHOCUTCA K CHCTEME, COAepIKalleil: MUKPOIUIAHIIET IS
npuema obpasia, CoaepsKalero BUPYCHbIE BEKTOPHI, PaCTBOPa AJIsl AEHATYPALMH, CIIOCOOHOTO K
AeHaTypalny BYyX WU Oojiee OENKOB, HapUMep, KANCHIHBIX BUPYCHBIX O€JIKOB, B YKa3aHHOM
oOpa3ue mpu Temmeparype mo Menbimeld mepe 60 °C | mpuueM pacTBOp MU IOEHATYpPALHH
comepxut LDS, u xpacutens A KOHBIOTALWU 1O JIM3UHY, CIIOCOOHOTO K MEUEHHIO JIBYX WU
Oosee OENKOB, M YCTPOMCTBO U KaMMJUIAPHOTO 3JIeKTpodopesa Ha MUKPOUHUIE, CIOCOOHOE K
IpUeMy YKa3aHHOTO MHUKPOIUIAHLIETa, Pa3[eleHUI0 IeHAaTYpPHUPOBAHHBIX/MEUEHBIX [BYX MWIIH
Oonee OenKOB ¢ MoyydeHueM NMpoQuist pasaeneHns, KOJUIeCTBEHHOMY OINPENeIeHUI0 YPOBHEH
AByX min Oosee OeNKOB M CPABHEHHIO KOJIMYECTBEHHO ONpPEeNIeHHbIX YPOBHEH ABYX miu Oosnee
OENKOB C LENBbI OMpeneNeHHs] KOJMYECTBEHHOTO COOTHOIIEHUs! ABYX ik Oojee Oenkos. B
OJJHOM acCIMeKTe KOJHYECTBEHHOE COOTHOLIEHHE MOXKET ObITb HOPMAaJHM30BAHO HCXONS W3
COIepKAaHUSl JIM3MHA B IBYX WM OoJiee KamnCHIHBIX BHUPYCHBIX Oenkax. B omHOM acmekte
KOJINYECTBEHHOE COOTHOIIEHHE MOXKET ObITh HOPMAJIHM30BAHO MCXOASl M3 BPEMEHH MHIPALUH
COTJIACHO MPOQIITIO pa3aeNieHusI.

3anpocel B OTHOIIEHUH YJIYUIIEHUS! KAYeCTBA MPONYKTa, eMHO00pa3us, 3h(heKTUBHOCTH
1 0e30macHOCTH OMONIOTHUECKUX MpenapaTos, comepkammnx AAV, MpUBeIH K BO3PACTAOIIEMY
3ampocy B OTHOIIEHWUH WIACHTU(PUKALUN W/WIM ONPENEICHUS XapaKTePUCTUK KAarCHIHBIX
BUpYyCHbIX OenkoB AAV. JlaHHas 3asBKa OTHOCHTCS K CIocob0aM M CHUCTeMaM IS
UICHTU()UKALNN W/ UITH ONIPEIEeNIEHHs] XapaKTePUCTUK KAINICHIHBIX BUPYCHBIX O€NKOB B 00pasIie,
cozep KalieM BUPYCHblE BEKTOpBL IIpenmyimectBa crmocoOOB M CHUCTEM TO TAHHOH 3asBKE
BKJIFOYAIOT IMPEIOCTABJIEHUE CIIOCOO0B M CUCTEM, KOTOPBIE SIBIISIOTCS OBICTPBIMHU, HAIEKHBIMHU,
YyBCTBUTEJIbHBIMH U BBICOKOTIPOU3BOAMUTENBbHBIMU, U UAEHTU(UKALMN WM ONpeneIeHus
XapaKTePUCTUK KATICHIHBIX BUPYCHBIX OenkoB AAV, BKIIOYas omnpenesieHne COOTHOIIEHUH

KanCuAHbIX BUPYCHBIX 6eJ'II(OB, AJis1 YAOBJICTBOPEHNS BBILICYIIOMAHYTBIX 3aIlIpPpOCOB. OnucaHHbIe



B JAHHOM JIOKYMEHTE THUIIOBbIE BAPUAHTHI pEANTHU3ALNUN H300PETEHUs] YIOBJIETBOPSIOT
BBILIEYOMSIHYThIE 3alpOChl MyTeM OOeCHeueHHus] CIOCO0OB M CHUCTEM Ui HMIASHTU(UKALUH
W/WIM OTIpeNIeNIeHHs] XapaKTePUCTHK KalCUIHBIX BUPYCHBIX OenkoB AAV 1 yIOBIETBOPEHUS
JABHO UCTIBITHIBAEMOM NMOTPEOHOCTH.

CnenyeT moOHMMATb, YTO CJIOBA B €IMHCTBEHHOM 4YMCJIE O3HAYAIOT IO MEHbIIEH Mepe
OJIMHY», a TEPMUHBI KOKOJIO» U IIPUMEPHOY ClIeAyeT MOHUMATh KaK JOMyCKAIOIUe CTAHAAPTHbIE
OTKJIOHEHHs], KaKk OyJeT MOHSTHO CHEeLHaJNCTaM B JAHHOH OOJaCTH TEXHWKH, U B CIy4asXx,
KOTZa MPUBEIEHbBI TUATIa30Hbl, BKJIFOYEHbI KOHEUHbIE TOUKH. [lopasymeBaercs, 4TO B KOHTEKCTE
JAHHOTO JIOKYMEHTa TEPMHUHBI «BKJIIOYATh», «BKJOYAET» U «BKJIIOYAIOIIUNY SIBISOTCS
HEOTPaHUYUBAIOLINMHU, U CIIeAyeT MOHUMATh, YTO OHU COOTBETCTBEHHO O3HAUAIOT «COAEPKaThy,
«COMEPIKUTY U «COAEPIKAIIUID.

B HEKOTOpBIX THIIOBBIX BapHAHTAX PEANHU3ALNN M300pETeHUs NaHHAs 3asiBKAa OTHOCHTCS
K crioco0y MACHTU(PUKALUH U ONpPEIeNIeHUs] KOJINYECTBEHHOIO COOTHOLICHHUSI IBYX WM Oolee
OenxkoB B o0Opasle, conepikameM BUPYCHBIE YaCTHIBl, W MPHYEM CHOCO0 BKIIFOYAET:
JeHaTypUpOBaHWE ABYX Wiu Oojiee OenkoB B oOpasime B pacTBOpe M JEHATypaluu MpH
Temneparype o MeHbiel mMepe 60 °C; MedeHHe NeHaTYpPHPOBAHHBIX JBYX WM Oojee OenkoB
KpacuTeseM Uil  KOHBIOTALMU [0  JIM3WHY, TOJy4eHHe 1npoduist  pasmeneHus
IeHATYPUPOBAHHBIX/MEUEHBIX IBYX WM Ooyiee OETKOB C HCIIOJNBb30BAHHEM KAMJUIIPHOTO
anekTpodope3a Ha MUKPOUUTIE, KOJIMIECTBEHHOE OIpeiesieHe YPOBHEH ABYX WH Oojiee OeIKoB
uCcXons U3 NpouIsd pasaeNeHus, W ONpeneeHrne KOJUYECTBEHHOTO COOTHOLICHUS ABYX WU
Oonee OenkoB ncxons U3 NpoQuiIs pa3aeneHus.

B KOHTekcTe [aHHOrO JOKYMEHTAa TEPMUH «KAaWJUIAPHBIM 3JekTpodopes Ha
MHKpPOYHIIE» OTHOCUTCS K TOAXOAY JJIsl BBICOKOCKOPOCTHOTO pasfeNieHuss OHOMOJEKYJ B
HPUCYTCTBUH 3JIEKTPOOCMOTHYECKOTO MOTOKA € HCIOJIB30BAHUEM 3JIEKTPOdope3a B OTKPBHITOH
TpyOKe, Kak, HampuMep, B CTEKISHHBIX KamWuLIpax, B MUKPOXUAKOCTHOM (opmare.
DNEKTPOOCMOTHYECKUH TMOTOK MPENCTaBNsET COOOW siBlieHHE OOBEMHOrO IMOTOKA pacTBOPA,
KOTOPBII BO3HUKAET B KAMWUIAPAX, 3aMOJHEHHBIX PACTBOPOM CJIa0OW WOHHOW CHIIBL, TIPH
MPUJIOKEHUHU HampsbKeHUs B kKarmuisipe. CKOpOCTh JAHHOTO BH/A aHAJIUTA B XO/€ pa3/ieNIeHus C
MOMOIIBI  KaMMJUIIPHOTO  3JIeKTpodope3a  OMNpenessieTCss  MOABIKHOCTBIO — aHAJUTa |
3JEKTPOOCMOTHYECKUM TOTOKOM. JIeKTpOoopeTndeckass MOABIKHOCTD MOJIEKYJl aHAJINTA
SBJIIETCS KpaliHEe BaKHBIM (PAKTOPOM IUJIsI Pas3[esieHHs, Ha KOTOPbIA MOTYT BJIHMATH Macca U
cymmapHblii 3apsn ananuta. (Charles S. Henry, Microchip Capillary Electrophoresis: An
Introduction, February 2006, Methods in Molecular Biology 339:1-10). Ilpu xanusispHOM
snekTpodopese Ha MUKPOUHIIE HUCHOJIB3YIOTCS 3HAYEHMs HanpspkeHus nopsaka 1 kB, u mpu
JJIMHE KaHaja B JMana3oHe OT 3HAuYeHUH MeHbIle MIUIIUMETpa [0 CAHTUMETPOB OTO
cootBerctByeT oT 100 B/cm o 10 kB/cm.

B KOHTEKCTE NaHHOTO NOKYMEHTa TEPMHH «BEKTOP» OTHOCHTCS K PEKOMOMHAHTHBIM
IJIa3MHUZIe WK BUPYCY, KOTOpBIE COAEPKAT HYKJIEHHOBYIO KUCJIOTY, MOZJIEKAIIYIO JOCTABKE B
KJIETKY-XO0351MHa, OO0 in vitro, 1100 in vivo. [lonyueHHble HA OCHOBE AAV BEKTOPHI SBISIOTCS

0COOEHHO NEpPCHEeKTHBHBIMU JJIsI JTOCTABKU T'€HETHMYECKOro MaTepHajia, NMOCKOIbKY (1) OHH
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cnocoOHbI K MHQUIMPOBAHUIO (TPAHCIYKIMH) IIUPOKOTO CIIEKTPA HEAEISIINXCS U OeJISIIIXCS
TUTNOB KJIETOK, BKJIFOYasl MbIIIEYHbIE BOJIOKHA M HEHWpOHBIL, (11) OHM JIMIIEHBI BHUPYCHBIX
CTPYKTYPHBIX I'€HOB, Onarojapsi 4eMy HCKJIIOUEHbl €CTECTBEHHBIE OTBETHI KJIETKU-XO3fHMHA Ha
BUPYCHYIO HMH(QEKLHUI0, Hampumep, uHTepdepoH-onocpenoBaHHbie oTBeTHL, (ii1)) AAV npukoro
TUIA HUKOTAA He ObUIN aCCOLIMMPOBAHBI C KAKUM-JHOO MAaTOJOTHYECKHM COCTOSIHUEM Y JIHOJEH;
(iv) B orimmune or AAV QUKOro THIA, KOTOpbIE CHOCOOHBI K MHTETPALlMM B T€HOM KIIETKH-
X03siMHa, nedekTHble Mo perkauun AAV-BeKTOpbl OOBIMHO MEPCHCTUPYIOT B BHIE 3ITHUCOM,
OrpaHUYMBasl TAKUM OOpPa30M PUCK MHCEPLIMOHHOIO MyTareHe3a WM aKTUBAllMH OHKOTEHOB, U
(V) B oTiiM4YHMe OT JPYrHMX BEKTOPHBIX CHUCTeM, AAV-BEKTOpPbI HE MPOBOLUPYIOT 3HAYHUMOTIO
UMMYHHOTO OTBeTa (CM. i1), 4TO 00ECHeuMBAEeT IUTENbHYI0 SKCIPECCHIO TEPareBTHUECKUX
TPAHCT€HOB (IIPH YCJIOBUH, YTO UX T'€HHBIE IIPOAYKTHI HE OTTOPTAOTCSI).

B koHTekcTe HAHHOTO JOKYMEHTa TEPMHH «OeoK» BKIIOUaeT 000 mojnMep u3
AMHHOKHCJIOT, UMEIOIINN KOBAJICHTHBIE aMHUJIHbIE CBsI3U. benku comepikaT OfHY WIJIM HECKOJBKO
NOJIMMEPHBIX LENeil M3 aMMHOKHUCIOT, B LIEJIOM HM3BECTHBIX B JAHHOW OOJIACTH TEXHUKU Kak
«MENTHAB WM  (TOJHIENTHAb». beJok MoXeT comeparb OIWH WM MHOMKECTBO
NOJIMIIENTHIOB, 00Pa3YIOLINX eINHYIO (YHKIIHOHUPYIOIIYI0 OHOMOJIEKYITY.

Tunosblie BADHAHTHI PEeAJTH3AIHA I/I306D€T6HI/IH

OnucaHHble B JaHHOM IOKYMEHTE BApUAHTBHI pealn3alud U300pETeHHs] OTHOCATCS K
crocobaM u cucTeMaM Ui UASHTH(GUKALMN WM ONPENEeIeHUs] XapaKTePUCTHK KaIrCHIHBIX
BUPYCHBIX OEJTKOB B 00pasiie, coaepKaieM BUPYCHbIE BEKTOPHI.

B HEKOTOpBIX THUMOBBIX BAPUAHTAX PeaH3ALUN H300pETeHHs JaHHAs 3asiBKa OTHOCHUTCS
K crocoOy ompeneneHuss KOJHMYECTBEHHOIO COOTHOLIEHHs JABYX WM 0Oojee KarCHIHBIX
BUPYCHBIX OeNkoB B oOpasle, CopeprKaleM BUPYCHbIE BEKTOPBL, U MPUUYEM CIIOCOO BKIIOYAET:
JeHATYPUPOBAHUE KATICHIHBIX BUPYCHBIX OENKOB B 0Opaslie B pacTBOpE AJIsl ACHATYpaLMH MPU
TeMIiepatype Mo MeHbluei mepe okojo 60 °C; MeueHHe NeHATYPUPOBAHHBIX KAarCHUIHBIX
BUPYCHBIX OEJIKOB KpacHTeJeM JJIsi KOHBIOTALUU 110 JIM3UHY; NOJy4YeHne npoduis pa3aeneHus
JE€HATYPUPOBAHHBIX/MEUEHBIX KATICUIHBIX BUPYCHBIX OEJKOB ¢ HUCIOJb30BAHHEM KAIMUJUISIPHOTO
saekTpodopesa Ha MUKPOYHIIE, KOJMUYECTBEHHOE ONPENeeHUE YPOBHEH KAICHUAHBIX BHPYCHBIX
OenkoB ucxons u3 NMpoQuiIs pa3feseHus, CPABHEHNE KOJIMYECTBEHHO OMNpENENICHHBIX YPOBHEH
KalCUIHBIX BHUPYCHBIX OEJIKOB C IENbI0 OMNpPENeeHUus] KOJWYECTBEHHOIO COOTHOIIEHUS
KaICUIHBIX BUPYCHBIX OENKOB, M HOPMAJU3ALUI0 KOJUYECTBEHHOTO COOTHOIIEHHS KANCHUIHBIX
BUPYCHBIX OEJTKOB UCXOs U3 COAEP KAHUS JIM3MHA B KAIICUHBIX BUPYCHBIX O€JIKax.

B onmHOM acriekTe KamcuaHble BUPYCHBIE Oenku B 0Opasile JAEHAaTYpPHPYIOT B PacTBOpE
11 AeHaTypaLuy Mpy TemIiepatrype o MeHbuieil Mepe okosno 60 °C, no MeHblIell Mepe 0KOJIO
65 °C, no menbiueit mepe okosio 70 °C, mo meHblueidt mepe okono 75 °C, mo MeHblel Mepe
okono 80 °C, mo meHbiueit mepe okojo 85 °C, mo menbiue mepe okosio 90 °C, mo meHblIei
Mmepe okoso 95 °C , ot okosio 60 °C go 95 °C, ot okogno 70 °C go 95 °C, ot okoso 75 °C no 95
°C, ot okouio 80 °C mo 95 °C unu ot okoso 85 °C no 95 °C B TeueHue 0KOJI0 3 MUHYT, OKOJIO 4
MHUHYT, OKOJIO 5 MUHYT, OKOJO 6 MUHYT, OKOJIO 7 MUHYT, OKOJIO 8 MUHYT, OKOJIO 9 MUHYT WIH

okojo 10 muHyT. B npyrom acmekre KkamcuiHble BHPYCHble Oenku B oOpasle MOXKHO
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JI€HaTypUpOBaTh B PacTBOpPE UIsl I€HATYpalH MyTeM IOCTENIEHHOIO HAarpeBaHUs B JUaNa3OHe
ot oko0J10 60 °C mo 95 °C, ot okoiso 70 °C go 95 °C, ot okoiio 75 °C no 95 °C, ot okono 80 °C
10 95 °C umm ot okono 85 °C go 95 °C B TeueHue OkoJ0 3 MHUHYT, OKOJIO 4 MHUHYT, OKOJIO 5
MUHYT, OKOJIO 6 MUHYT, OKOJIO 7 MUHYT, OKOJIO 8 MUHYT, OKOJIO 9 MUHYT Wi OKOJIO 10 MUHYT.

B onHOM acmekTe KpacHuTeNb AJisi KOHBIOTAMU MO JIM3UHY COTJIACHO CIOCO0Y MO AaHHON
3asBKe NPEACTaBIsieT cOOOM aMHH-CBSI3BIBAIOINUIT (DIIyOPECLEHTHBIN KpacHTeNb, COAep KAIUN
AKTHBHBIN CJIOKHBIN 3P, M30THOLHMAHAT WU CyJIb(pOHMIXIOpUA. B onHOM acnekTe kpacurennb
I KOHBIOTALMK MO JIM3UHY COTJIACHO Crmoco0y MO JAaHHOW 3asBKE CONEPXKUT aKTUBHBIN
CJIOJKHBIA 3(Up, MPUUEM aKTHUBHBIH CJIIOKHBIA 3(UpP BKIIOYAET CYKUUHUMHIUIOBBINA CIOXKHBINA
3¢up, cynbpOCYKIUHIMHIAMIOBBIN CIOXKHBIA 3(up, TeTpadTOpPEHIITOBBIN CIOXKHBIA 3(Up WIN
cyJibhonuxI0pPEeHOIOBbIH CIIOKHBIN 3(Up.

Cnenyer moHMMAaTh, 4YTO VyKa3aHHas CHUCTeMa He OrpaHWYeHa JIOOBIM W3
BBILIEYNOMSIHYTBIX AAV, ycTpoiicTBa ISl KamWUIIPHOTO 3JeKTpodope3a Ha MHUKPOUHIIE,
KallCUJIHbIX BHPYCHBIX OENKOB, KpacWTedst Uil KOHBIOTAIMM 10 JIM3WHY WJIH aMHUH-
cBsi3bIBarOIIEro (puryopecueHTHOro kpacutens. Kak OmmcaHO BbIE, OOHO U3 TMPEHMYLIECTB
croco0a M CHUCTEMBI MO JaHHOMY H300PETEHUIO 3aKJIF0YAaeTCsl B TOM, 4YTO, B OTJIMYHME OT
TPAOULIIOHHBIX CHOCOOOB, KakK, HANpUMeEp, TAKOBBIX C HCIOJIB30BAHHEM T'HIAPOGOOHOrO
KPacHUTeNs, HCIIOJNIb30BAHUE KPACHUTENs JJI KOHBIOTAIMM MO JIM3MHY O0ECHEeunBAeT TOYHYIO
UICHTU(PHUKAINIO W KOJIMYECTBEHHOE OMNpeeNieHre JIIo0oro Oenka, MpH YCIOBHH, YTO YHCIIO
JIM3UHOBBIX OCTAaTKOB B aMHUHOKHCJIOTHOM IOCNENOBATENbHOCTH SIBJISIETCS U3BECTHBIM. Takum
o0Opa3oM, Hampumep, HECMOTPsl Ha TO, YTO B Ka4yeCTBE NPUMEPOB MOIYT OBITh IPUBEACHBI
KOHKPETHBIE BHPYCHI, CJIEAyeT MOHHMATh, YTO CIIOCOO M CHUCTEMY IO JAHHOMY H300pETEeHHIO
MO>KHO IPUMEHSTh AJIs APYTUX cepoTUnoB AAV U Ipyrux BUPYCOB.

ITocnenoBarenbHOe OOO3HAUEHHE NPENCTABICHHBIX B JAHHOM JOKYMEHTE STaroB
cnocoba uudpamu /i OykBaMU HE MOAPa3yMEBaeT OTPaHUYEHUs Crocoda WM JIFOOBIX ero
BAPHUAHTOB PeATM3al[F KOHKPETHBIM YKa3aHHBIM MOPSIAKOM. Pa3iiuHble myOIuKaLUy, BKIIOYas
NATEeHTBI, 3asIBKM HA BBbIAAYy MAaTEeHTa, OMyOJMKOBAHHBIC 3asfBKU HA BbIIA4y MATEHTa, HOMepa
JOCTyIa, TEXHHYECKHE CTAThU U HAYYHBIE CTATHH LIUTUPYIOTCS MO BCeMy onucaHuioo. Kaxnas us3
STUX LUTHPYEMBIX CCBUIOK BKJIFOUEHA B JAHHOM JOKYMEHT TOCPEIACTBOM CCBUIKH B TMOJHOM
o0peMe W BO BCEX OTHOUICHHUSX. ECIM He yKa3aHO HHOE, BCE NPUMEHseMble B JaHHOM
JOKYMEHTE TEXHHYECKHE U HAay4Hble TEPMHUHBbI HMEIOT T€ K€ 3HAYEHHs, KOTOpble OOBIYHO
MOHSATHBI PSIIOBOMY CIIEIHATUCTY B OONACTH, K KOTOPOH OTHOCUTCSI JaHHOE H300peTeHue.
JanHoe onmcanue Oyner OoJiee MOHSITHBIM B MPUBSI3KE K HIKECIEAYIOIIUM IPUMEpPaM, KOTOPbIe
NpUBEAEHBI sl Oojiee MOAPOOHOTO OMHMCAHUS AAHHOTO packpbiTusi. OHM NMpenHa3HAuYeHbl IS
WIUIFOCTPAllMM M HE JOJUKHBI HCTOJIKOBBIBATBCS KaK OTPaHUYMBAKOIINE OOBEM JIaHHOTO
OTIHMCaHUSI.

IIPUMEPBI

PeareHTbl 1 crioco0bI

1. IlomroroBka oOpa3na, MeYeHME U aHAJIU3 C HCIOJb30BAHUEM KpacCUTeNsd s

KOHBHOTAllUU IO JIM3UMHY. KaICUAHBIC BHUPYCHLIC OeIKH METHIIN (1)J'Iy0peCL[eHTHbIMI/I
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KPACHUTENSIMU, UCTOJb3Ysl KPACUTENN Uil KOHBIOTALMU IO JIM3WHY WIM aMHH-CBS3BIBAIOIINE
(bayopecueHTHbIE KpacUTeNd, TaKhue Kak Kpacutenb it MedeHus: Pico Protein Express
(PerkinElmer). AmuH-cBsi3bIBaromue QpyopecleHTHbIE KPACUTEIN MOTYT BCTYIIATh B PEAKIHIO C
NEepBUYHBIMM ~ aMHUHAMHM, CBSI3bIBAsICh C JIM3UHOBBIMM  OCTaTKaMH M N-KOHIIEBBIMHU
amuHorpynnamu. Ilocne raimeHus peakiuy MeueHHsl OTCIIEKUBAIU PaclpOCTPAHEHHOCTb U
NOJIOKEHHE (IIyOPECUEHTHOrO Kpacutens. benkum HMMeroT pasHoe conepKaHue JIHM3HHOBBIX
OCTaTKOB, JOCTYIHBIX A1 MedeHns. KonnvecTBa KpacuTens U KOHLUEHTPALUH Oeslka TUTPYIOT U
ONTUMH3UPYIOT ISl PEAKLUH MEYESHHUSI.

Habop pearenToB st ananmusa Pico Protein Express (PerkinElmer) ucnonszoBanu s
MeueHHs1 00pas3oB Oellka, UMEIOINX Auana3onbl KoHueHTpauwii 0,1-1 mr/min B Oydepe ¢ pH 6-
9

UCTIONIB30BaHUIO JJIsi aHanu3a Pico Protein Express mist LabChip® GXII Touch, PerkinElmer,

, COMJIAaCHO WHCTPYKLMU IO HCIOJB30BAHHIO OT NPOM3BOAUTENS (MHCTPYKLHS TI0
XonkuHTOH, Maccauycerc). Jlinst meueHuss oOpasLOB HCMONB30BAIN Oydep s Me4eHus,
comep Kanii (IyopecueHTHBIH KpacuTenb sl KoHbtoraruu no jamsuHy. Cocras 1X Oydepa
IUT MeueHUs u3 Habopa peareHToB st aHanu3a Pico Protein Express st noarorosku o0pasnos
spisiercs cnenyromum: 0,1 M OukapOonar Hatpus, 0,14% LDS, pH 8. bydep mnsa ob6pasuos
takke comepxxkur LDS. OOpasupl Oenka MOKHO METHUTh B BOCCTAHABIMBAIOIINX HUTH
HEBOCCTAHABJIMBAOINNX ychnoBuAX. [lma medeHuss oOpasua Oenka B BOCCTaHABIMBAIOIINX
YCJIOBUSIX B KaueCTBE€ BOCCTAHABJIMBAKOLIErO cpeacTsa ucnonb3oBanu DTT, kak nmoka3aHo Ha
OUI'. 3, cornmacHO uHCTpyKUUsAM npoussoautensa. Ha ®UI'. 3 nmokaszan mpouecc mOATrOTOBKHU
o0Opasna B BOCCTaHABJIMBAIOIINX YCIOBUSX ¢ ucnonb3oBanueMm IgG B kadectBe mpumepa. Ha
OUI'. 4 mokazaH mporecc MOATOTOBKH oOpas3ma ajii Me4YeHHs] OENKOB KPACUTENsIMH ISt
KOHBIOTAIIMHU TIO JIM3UHY B HEBOCCTAHABIMBAIOIIUX YCIOBHAX C UCIONB30BaHNEM IgG B kauecTBe
IpUMepa COTJIACHO MHCTPYKLUAM Npou3BoauTes. J{Jis HeBOCCTaHABINBAIOLINX YCIOBUI MOXKHO
HCIOJIB30BAaTh AKWIIMPYIOLIee CPencTBO, Takoe kak NEM nnu logaMueramus.

Meuenbie oOpa3ubl Oefika, comepKallue KarnCUIHbIe BUPYCHbIE OENIKH, 3arpyskaiu Ha
MUKPOKHIAKOCTHBIN YHII, MOAJIEKAIINN aHau3y ¢ ucrnonb3oBaHueM LabChip® GXII, LabChip®
GXII' Touch wmu LabChip® GXII Touch HT ¢ wucnonbs3oBaHueM (hayopecLieHTHOTO
nerektupoBaHus. COOTBETCTBYIOIME THUNBI aHAIM3a BbIOMpANM W3 TEPEYHS aHAJIHU30B,
npeaycMoTpeHHoro npudopamu. st pasnenenus 0eiakoB mo pasMepy B nuamnasone 14-100 k/la
osu1 BeIOpaH Pico Protein Express 100. [lnsa pa3neneHus: 6eIKoB Mo pasMepy B auamnasoHe 14-
200 x/la Obi1 BeIOpaH Pico Protein Express 200. ®dyHkuus aHanmm3a npudopa MO3BOJISET
ONpeneNsTh KOHLEHTPALMIO Oelka Ha OCHOBE BBIPABHMBAHUS W COMOCTABIEHHS CO
craHmapTHeIMH Oenkamu. [locrne BBIpaBHMBAaHUS pasMep KaXAOTro Oenka, JaroLiero UK,
pacCUMTHIBAII HAa OCHOBE BBIPOBHEHHOI'O BPEMEHM IHKa, HCmonb3ys log (pasmep) B
3aBHCUMOCTH OT 1/BpeMsi, CONOCTABJIEHHOIO C OCHOBHBIMH ITHMKaMH, COOTBETCTBYIOIIUMH
HaOOpy MapKepoB M3BECTHBIX pPa3MEpPOB M U3MEPEHHOMY BpeMeHu murpanuu. C nenbro
OTIpeneNeHns] KOHLIEHTpAlu o0pas3iia, COOTBETCTBYIOINErO ONPENENIeHHOMY MHKY, IUIOMAAN
IIUKOB CHa4ajlla KOPPEKTHPYIOT, YTOOBI KOMIIEHCHPOBATh HMHTEHCUBHOCTb (DIIyOpECIIeHLINH.

3aMepsl 3HAUEHUH MHTEHCHBHOCTH (DIYOPECIEHLIUH MPOUCXOIAT C NMOCTOSHHBIM HMHTEPBAJIOM
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BPEMEHH, a 3HAYUT MEIJICHHO IBMKYIIUECS ONKH MPOBOAST OOJbIIE BPEMEHHU MO AEHCTBUEM
IETEeKTOpa, YeM OBICTPO ABIDKYLIMECS OeNKH. 3aTeM MOJKHO PAaCCUUTBIBATH COOTBETCTBYIOIIYIO
OTIPENEeNIEHHOMY MUKy KOHIIEHTPALHUIO, MCIIONb3Ys IIOMAAN MTUKOB, COOTBETCTBYIOLINX HAOOPY
MapKepoB, U KOHIEHTPALHUIO JUIsi Haopa MapKepoB, NPEACTaBICHHbIE B OKHE aHanmu3a (Assay
Analysis). KoHLeHTpauusi KOppeKTHpYeTcss MO KPaTHOCTAM pasBeneHus obpasua u Habopa
MapKepoB. (MHCTPYKLUS IO HUCIIONB30BaHUIO il aHanu3a Pico Protein Express mmst LabChip®
GXII Touch, PerkinElmer, Xonkuntron, Maccauycerc)

2. Cranmapt MonekyyisspHOW Maccel Oenka: HaGop mapkepo Pico Protein Express
(PerkinElmer) ncnonp3oBainy st KaTHOPOBKH MJIM OLICHKH MOJICKYJIIPHOH MacChl KaNCHIHBIX
BUpyCHbIX OenkoB AAV. HaGop MapkepoB MOJEKYJSIPHBIX Macc Oellka TOTOBWJIM B BHUAE
CepUIHBIX pa3BeleHUil B nuamna3oHe or 7,8 Hr/mMka no 250 HI/MKJ, HCHOJB3Ys KPaTHOCTb
pa3Benenus 1:2. Micronb30Bajiu MIeCTh CTAHAAPTHBIX OENIKOB ¢ MOJIEKYJIsIpHOM Maccoi 15,9 k/la
(LAT), 20,4 x[la (LA2), 28,9 x/la (LA3), 48,4 x/la (LA4), 684 x/la (LAS) wm 119,2 x/la
(LA6). Kak mnokazano Ha @PUI. 5, muku CTaHIAPTHBIX OEJIKOB TOSBISIFOTCS B MOPSAKE
YBEJIMYEHUS] BPEMEHH MUTPALMH, YTO COOTBETCTBYET O€JIKaM YBEJIHMUYHBAIOIIETOCs pa3Mepa.
Crauana nosiBisiercst HUKHUN Mapkep (LM) npu MajioM BpeMEHH MUTPALHU.

IIpudop

Kamunnspublid  snmexkTpodope3 Ha MHUKPOYHUIE OCYLIECTBISUIM, WCIONB3Ys aHau3
ProteinEXact™ wnnu ananu3 Pico Protein Express B cucreme LabChip® GXII, LabChip® GXII
Touch nmm LabChip® GXII Touch HT (PerkinElmer, XonkunTtoH, Maccauycerc). B cucreme
karmusipHoro snekTpodopesa LabChip® GXII Touch ncnonb3yercss MUKPOKUIKOCTHBIN YHIT C
OJTHUM YCTPOMCTBOM HETIPEPBIBHOM mopayuu npoObl AJs pas3fieneHus OeNkoB, BKIoYas QyHKIU
aBTOMAaTH3aLMU 3JIEKTPOPOPETHUECKOro pasaeneHus u aHanuza. O0pasiel 3arpyxanu B 24-, 96-
vy 384-yHOUHBIE MUKPOIUIAHIIETHI (WITH «IIAHLIEThI») A1t aHamu3a. ONTHKA CUCTEMBI MOXKET
JEeTEeKTHPOBaTh HMHAYLMPOBAHHBIA Jla3epoM (IIyopecleHTHbIH curHain. @OyHKIUs aHanmsa
CHCTEeMBbl O0ECTeYrBaeT ABTOMATHYECKUN AaHAIM3 MAHHBIX ISl TOJNYYEHHs] OTHOCUTEJIBHOM
KOHLIEHTpauu Oejka, pasMepa MOJEKYJbl U MPOLEHTa YUCTOThI C HCIOJIb30BAaHHEM Habopa
MapKepoB M MapKepOB B Ka4yeCTBE KaJIMOPOBOYHBIX cTaHAapToB. C MOMOIIBI YKa3aHHOM
CHCTEMBI MOYKHO Pa3[eNaTh OSJIKH 10 pa3Mepy ¢ paspemeHueM B auanaszone ot 14 no 200 k/la.
UyBCcTBUTEIBPHOCT aHamu3a Protein  Pico »KBHUBaJeHTHAa OKpPAIIUBAHUIO CEPeOpsTHBIM
kpacurenem. O0pasen MOKHO aHATM3UPOBaTh 3a 42 cekyHabl B ciydae Pico Protein Express nim
3a 65 cexyHn B ciy4ae ProteinEXact™. ITponmyckHasi cCmocoOHOCTB cocTapisieT 10 384 oOpasnos
B ciydae Pico Protein Express umu 96 o6pasnos mis ProteinEXact™ Ha oHY MOATOTOBKY YHIIA.

Ipumep 1. OnpeaeneHne XapaKTePHCTHK KANCHAHBIX BHPYCHBIX O0€JIKOB ¢
HCMOJb30BAHHEM KANWLISIPHOTO 3JeKTpodope3a HA MHKPOYHMIE B COYETAHHH C
ruapo(poOHBIM KpacuTejem

Kancunable BHpYCHbIE O€NKM aHAJIW3UPOBAIM C HCIOJIB30BAHUEM KANMIISIPHOTO
snektpodope3a Ha MHUKPOUMIIE B COUETAaHMHU C THAPOoPOOHBIM KpacuteneM. KancumgHbie
BUPYCHblE O€NKM aHAJM3HUPOBAIU U OINpPENENsUIM UX XapaKTePUCTUKH, HCIONb3ys CHCTEMY
LabChip® GXII Touch HT (PerkinElmer) B coueranum ¢ anamuzom ProteinEXact™
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(PerkinElmer). Anmamu3 ProteinEXact™ mnpoBoguiu COracCHO HMHCTPYKLHUSM HPOHU3BOIAUTEIS
(PerkinElmer, XonkuHTOH, Maccauycerc, HHCTPYKLUS MO HCIIONB30BAHHUIO JJIsI aHaJH3a
ProteinEXact™ HR nns LabChip® GXII Touch). Kpacurens Clear HR u3 Habopa peareHToB
nobasysuin B reneByro wmarpunly ProteinEXact™ nnms oOHapyxkenust OenkoB. B cucreme
karmyuisspHoro snekTpodopesa LabChip® GXII Touch ncronb3yercss MUKPOKUIKOCTHBIN YHIT C
OIHMM YCTPOWMCTBOM HENPEPBIBHON MOoAa4yH npoObl I pasaeseHns OeaKoB, BKIIOYast GyHKIHH
aBTOMATH3AllMM OKPAINMBAHUS, OOECLBEYMBAHMSA, 3JIEKTPOYOPETUIECKOTO pas3feNeHus U
aHanmu3a. B Hell Taxke MCHOJB3yeTcsl 3Tan KaJTuOpPOBKH HEMOCPENCTBEHHO B CHUCTEME IS
obecriedeHHs1 BOCIIPOU3BOAUMOCTH U MTOKA3aTeNei 4yBCTBUTEIbHOCTH.

Cucrema LabChip® GXII Touch HT B coweranuum ¢ anamuzom ProteinEXact™
NpeAcTaBsieT COOOH BBICOKONMPOM3BOAUTENBHYI CHCTEMY JJIsI aHAIM3a W ONpPEAeNICHHs
XapaKTEPUCTUK OEJKOB C UCTIOJIb30BAHUEM MHKPOKHUAKOCTHOTO KAMWIIIPHOTO 3yeKTpodopesa
B pucytctBur SDS, Hanpumep, MCE-SDS. AAV ceporuna 8 (AAV8) Obu1 mosyyeH B KJIETKaX
HEK-293 u copmepxan no MeHbLIEH Mepe 5x10'* kommii remoma/mn B D-PBS. Ilepen
NpOBEINeHUEM aHaimu3a oOpa3ubl, coaepkamme AAVE, moasepraiu JAeHATypaluH, Kak,
HampuMep, MyTeM HarpeBaHus oOpas3nos npu okojio 75 °C. B cnyuasx, korma oOpasubl Oenka
TOTOBWJIM U JEHATypUPOBAIM B HEBOCCTAHABIMBAIOIINX YCIOBHSX, o0Opa3iel Oenka
oOpabarbiBasin  HomamieramMpaoM. B ciydasx, korga oOpas3mbl Oenka TOTOBWIM |
JIEHATYPHUPOBAIIA B BOCCTAHABIIMBAIOLINX YCIOBUsIX, 00pa3Lbl Oenka obpadarsiBamn DTT.

Brixogubeie nannbie aHanmmza ProteinEXact™, 3amymeHHOrO0 B OKHE MPOCMOTpa

>
aHAJN30B, MPEICTABISAIOT COOOH OTHOCHUTENBHYIO 3JeKTpodoperpamMmy ¢ KOJHYECTBEHHBIM
aHaMM30M pasMepa, (uyopecueHIMH, KOHLEHTpPaUMd W TPOLEHTHOrO BKJIAAA KaXKJIOTro
oTAeNbHOro Oenka MO OTHOIIeHMI0 K o0memy Oenky B oOpasue. PasnmeneHHble nuku Ha
sanekrpodoperpamme  Bkirowaror  VP1, VP2, VP3 u mpumecun. PaccuuthiBanm
CKOPPEeKTHPOBaHHYI Iiomanb nox kpusod (AUC) nist xakmoro Oenka, COOTBETCTBYIOLIVIO
KOHLIEHTPALUH, KOTOPYIO UCIIOJIb30BAJIH AJIsl ONPEeAeeHIs] COOTHOLIEHHSI KalICUIHBIX BUPYCHBIX
OenkoB B obOpasue. Kancunnbie BupycHbie Oenku AAVS8 paspensuii, UCTONb3Ysl KaUJUISIPHBIH
anekTpodope3 B coueTaHuM ¢ okparnuBanueM kpacurenieMm Protein Clear HR mist oOHapyskeHus
Oenka, kak nmokazano Ha ®UIL'. 6A. ITo ocu X va ®UI'. 6A npencrasien pasmep B k/la. [To ocu
Y mpencraBneHa  (uiyopecUeHIHMs,  COOTBETCTBYIOINAS  KOHIEHTpauuu.  JIBeHaanaThb
snekrpodoperpamMm ObUTH HAJOXKEHBI IUII TEMOHCTPALIMH BOCIPOM3BOAMMOCTH AHAIHM3a, Kak
nokaszano Ha ®UI'. 6B. Ha ®UI'. 6B nokasaHo paccuutaHHoe cooTHomeHue VP1:VP2:VP3
UCXOJISl U3 CPefHeH KOHLEHTPALMH Ui KaKAOro IMHUKa, KOTOpoe ObLI0 HOpMann30BaHO K VP1.
Kak nokaszano va ®UI". 6B, paccuntaHHOE COOTHOIIEHHE KAIICUAHBIX BUPYCHBIX OeNKoB AAVS,
VP1:VP2:VP3, cocrasmsino 1,0: 1,7: 11,3. 3to coorHomenue VP1:VP2:VP3, 1,0: 1,7: 11,3,
3HAYMMO OTKJIOHSIETCSI OT TEOPETUYECKOro cooTHomenus 1:1:10.

IIpumep 2. OnpepeneHue XapaKTepPHCTHK KAaNCHAHBIX BHPYCHBIX 0€JIKOB ¢
HCNOJIb30BAHHEM KANWLISAPHOro JJieKTpodope3a HAa MHKPOYHMIIE B COYETAHMH C
KPACHTEJISIMH JJI51 KOHBIOTALHMH N0 JTU3HHY

KonuuecTBO M XapakTepUCTHKM KalCHAHBIX BHPYCHBIX OenkoB AAV  ompenensiy,
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UCTIONB3Ys] KANWUIBIPHBIA 3J1eKTpodope3 HA MHUKPOUUIE B COYETAHHH C (PIIyOPECLIEHTHBIMH
KPacHUTENSIMU U1l KOHBIOTALUU 1o nu3uHy. Kancunnble BupycHble Oenku AAV aHanu3upoBaiu
U ONpefejsuld HMX XapakTepucTuku, ucnonb3ys cucremy LabChip® GXII Touch HT B
npucytctBun LDS B coueranuu ¢ ananuzom Pico Protein Express. Ananus Pico Protein Express,
BKJIIOYAIOIIMIA MedeHHe Oesika, BBIIOJHSUIM COIVIACHO HMHCTPYKLUSIM TPOU3BOIUTENS, C
JOMOJHUTEIBHBIMU ONTUMU3ALMSMY, KaK MokazaHo B Tabmuue 1. Kpacurenb nns medenus us
Habopa peareHToB Pico Protein Express ucmosb3oBaiu AJisi MEYEHHS KANCUIHBIX BHPYCHBIX
OesKOB MyTeM KOHBIOTUPOBAHHS CO CBOOOAHBIMH aMUHAMHU, TAKUMH KaK JIM3UHOBBIE OCTATKH
KalCUIHBIX BUPYCHBbIX OenkoB. B cucreme kammuisipHoro snekrpodopesa LabChip® GXII
Touch HT ucnonb3yercsi MUKPOXKUIKOCTHBIN YU C OJJHUM YCTPOWCTBOM HEMIPEPBIBHOM MOAAYH
npoObl st pasaesieHusi OeNKOB, BKJOYAs (DYHKLIMKA aBTOMATH3ALUH 3JIEKTPO(HOPETUYECKOTO
pasmeneHuss M aHanu3a. B HEH Takike HMCIIONB3YeTCs 3Tall KAJIMOPOBKH HEMOCPENCTBEHHO B
cucreme i 00ecrieueH st BOCTIPOU3BOJMMOCTH U MOKA3aTeNeH YyBCTBUTEbHOCTH.

Tabmuua 1. OnTumusupoBaHHbIe MapamMeTpsl A ananu3a Pico Protein Express.

[TapametpsI criocoba Pico 1.0 Pico 2.0
HeBoccranasnuBaromuii 100 MM ¢ocdar Hatpusit+1% AT Hylj(l) 1;3/[ E)DO;(-PSBO uM
6ydep LDS+165 MM IAM prAT, 27

IAM
yposenb pH
HEBOCCTAHABJIMBAOLINX 6-9 8
yCJIOBUU

120 MM ¢ocdar
. 100 MM ¢ocdar natpusa+1% o

BoccranasnuBaromuii Oydep LDS+140 MM DTT Hatpusat+1,2% LDS+80 MM

DTT
yposeHb pH
BOCCTAHABJIMBAOLINX 9 8
yCJIOBUM
Temneparypa AeHaTypaLuu )
AAVS (°C) 75; 95 65
Temneparypa AeHaTypaLuu 95 95
apyrux ceporurio AAV (°C)
Pabouast koHIIeHTpauus 0.1 0.1
(mr/mu)
Konuenrpauus kpacurens
(MM) 10 16

CBeXenpuroToBJICHHBIN (B I"oToBBII1/3aMOPOKEHHBIH
Meuenne HaOOpOM MapKepoB o
npeznenax 4 4acos) npu -20 °C

](3(:1))6M$I pasnenenus/oOpasen 49 65
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AAV Obumn monyuensl B kieTkax HEK-293 u, kak ObUIO 3aperucTpupoOBaHO, OHH
COZAEP KA MO MEHBIIEN Mepe 5x10"* kormii renoma/mn B D-PBS. Jlns aHanu3a UCIoNIb30BAIU
obpa3ubl AAVS, comepxamue pasHble Harpy3ku, Harpy3ky A, B mmu C. Obpasusr AAVE
METHJIM KpacuteneM Juisi MedeHuss Pico Protein Express B BOCCTaHABIMBAIOIIUX —HJIH
HEBOCCTAHABJIMBAIOIINX YCJIOBHAX COIVIACHO MHCTPYKLUSAM IPOM3BOAUTENS, KaK IMOKAa3aHO Ha
OUI'. 3 u PUI'. 4, ¢ ontummsauusimu Pico 1.0, moapoOGHO onmcanHeiMu B Tabmune 1. B
cry4asx, Korpa oOpasmbl Oenka TOTOBWIM M JEHATYPHPOBAJIM B HEBOCCTAHABIMBAIOLINX
yCIOBUsIX, 00pa3iibl Oenka oOpadaTeiBaiu oxaMieraMuaoM. B ciydasix, korma oOpasisl Oenka
TOTOBWJIM M ICHATYPHUPOBAIHM B BOCCTAHABJIMBAIOLINX YCJIOBHIX, 00pa3ibl Oenka oOpabaThiBasu
DTT. Oobpazen AAV8 cmemmBaiu ¢ Oydepom st MedeHus, coxmepxkamum LDS, ¢
BOCCTaHABIIMBAIOIIUM CPENCTBOM MM 0e3 Hero. 3arem oOpasubl, copepxkamme AAVS,
MOJBEPTaNI JIeHATypalluu myTeM HarpeBaHusi odpasuoB npu 75 °C B Teuenume 10 MuHYT.
Kpacurens nns meuenust Pico Protein Express noGaBnsiim K A€HATYpHPOBAHHBIM OOpasmam
AAV8 ¢ nepeMernnBaHreM B T€UEHHE OAHON MUHYTHI, C Tocienyiomen nakyoanueii npu 35°C B
tederre 30 MUHYT B TeMHOTE. [[JIs1 OCTAHOBKM peaKLMU KOHBIOTAIUU C KpacuTeleM B oOpaselr
n00aBJISAIM  OCTaHABIMBAOIIUI pacTBOp. [leHaTypupoBaHHBIE M MeueHble oOpasubl AAVS
MOJBEPTaJI  aHANIM3Y, HUCHOJB3ys aHanmu3 Pico Protein Express B cucTeMe KamuJUISIPHOTO
sanextpodopesa LabChip® GXII Touch HT.

Brixomubie mannable aHaiam3a Pico Protein Express, 3amylieHHOro B OKHE MpPOCMOTpa
aHAJN30B, MPEICTABISIOT COOOH OTHOCHUTENBHYIO 3JeKTpodoperpamMmy ¢ KOJHYECTBEHHBIM
aHaTM30M pas3Mmepa, (puyopecueHIMH U MPOLEHTHOrO BKJIAAa KaKAOTO OTAENBHOro Oenka Io
OTHOLIEHWI0 K oOmeMy Oenky B oOpasue. PasnmenenHble nuku Ha siekTpodoperpamme
Bkmoyaror VP1, VP2, VP3 u npumecu. Meuensle kancupHble BHpPyCHble Oenku AAVS
pasnessuii, UCTONb3ysl KamWUBIPHBINA dekTpodopes, kak mokasano Ha OUI. 7. o ocu X Ha
@®UI". 7 npencraneno Bpemst murpanmu. Ilo ocu Y mpencrasnena ¢uyopecueniust (RFU),
COOTBETCTBYIOLIAs] KOHIEHTPALUH. PacCUMThIBAIN CKOPPEKTHUPOBAHHYIO TUIOLIA/b MO KPUBOM
(AUC) nmnst xaxmoro Oenika, COOTBETCTBYIOIIYIO KOHIEHTPALMH, KOTOPYH) HCIOJIb30BAIH ISl
onpeaeNieHus] COOTHOLICHHsI KaTICHIHbIX BUPYCHBIX O€JTKOB B 00pasIie.

B Tabnuue 2 mokasaHbl paCCUMTAHHBIC COOTHOLIEHHS KATICHIHBIX BHUPYCHBIX OEJIKOB,
VP1:VP2:VP3, nns tpex obpasuos AAV8 ¢ ucnonp3zoBanuem ananusa Pico Express Pico 1.0. B
Tabyuie 2 Takke MPUBEIEHO COOTBETCTBYIOLIEE YUCIIO JM3UHOBBIX OCTATKOB U BPEMSI MUTPALIUN
IUI KaKAOTO KarCHIHOrO BHpPYCHOro Oenka. B Tabmuue 3 mokasaHel COOTBETCTBYIOIINE
onpeaeneHHble MoJiekyysipHele Maccel VP1, VP2 u VP3. IIoCKOAbKY KaXablil KanCHUIHbIN
BUPYCHBII O€JIOK MMEEeT pa3IMyHOe COAEPIKaHUE JIN3NHA, COOTHOIICHHUS ObLTH HOPMAJIN30BaHBI C
UCTIOJNI30BAHUEM COJNIEPIKaHMsI JIM3UHOBBIX OCTATKOB M CKOPPEKTHUPOBAHBI C YUYETOM BPEMEHHU
MUTpPAallMd B KaHAJIaX MHUKPOYMIIA, Kak TNokazaHo B Tabmune 4. CooTHOmEHHs ObLIH
HOpMayn30BaHel k VPI.

Tabmuua 2. CoOTHOIIEHUS KaIICUAHBIX BUPYCHBIX OEIIKOB ¢ ucnonb3oBaHueM Pico 1.0.

CootHoenue cornacuo Pico 1.0 VP3 VP2 VP1
AAVS8-Harpy3ka A 4.4 1,2 1
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AAVS8-Harpyska B 4,3 1.1 1
AAV8-Harpyska C 4 1.4 1
Uucno TM3MHOBBIX OCTaTKOB 17 22 32
Bpemst Murparnuu (MUH) 0,334 0,351 0,368

Tabnmuna 3. OnpeneneHHbIe MOJIEKYIIPHbIE MACChI KATICUIHBIX BUPYCHBIX O€JIKOB.

MW (x/a) VP3 VP2 VP1
AAVS8-Harpy3ka A 72,5 88.8 109,1
AAV8-Harpy3ka B 72,5 90,3 110,6
AAV8-Harpyska C 73.8 92,3 113,6

Tabnuna 4. Hopmanu3oBaHHbIE MW CKOPPEKTHPOBAHHBIE COOTHOIIEHUsS OEJKOB C

ucnons3osanuem Pico 1.0.

HopmanusoBanHoe u CKOPPEKTUPOBAHHOE VP3 VP2 VPI
cooTHomeHue cornacHo Pico 1.0
AAV8-Harpy3ka A 9,1 1,8 1,0
AAV8-Harpy3ka B 8.9 1,7 1,0
AAV8-Harpyska C 8.3 2,1 1,0

Kpome Toro, misi OLEHKH COOTHOLIEHWH KAaICUAHBIX BHUPYCHBIX OE€JKOB HCIIOJBb30BAIH
JOTIOTHUTEIPHO ONTHMI3UPOBaHHbIN aHanu3 Pico Express Pico 2.0, kak moapoOHO OMHCaHO B
tabmuie 1. B Tabnuie 5 nokasaHbl pacCUUTaHHbIE COOTHOIICHHUS KAalICUIHBIX BUPYCHBIX OEJIKOB,
VP1:VP2:VP3, nns tpex obpasuos AAV8 ¢ nucnonp3zoBanuem ananusa Pico Express Pico 2.0. B
Tabuie 5 Takke NMPHUBEJEHO COOTBETCTBYIOLIEE YHCIO JIM3HMHOBBIX OCTATKOB JJISI KaKIOTO
BUpycHOro Oenka. IIOCKONMBKY KaKabIii KamnCHAHBIH BUPYCHBIM O€JNOK HMeEeT pPa3In4HOe
COIEpKaHWEe JIM3MHA, COOTHOLIEHHS OeJKOB OBUIM HOPMAJN30BaHBI C HCIOJIB30BAHUEM
COZIepIKAHUS IM3UHOBBIX OCTATKOB U CKOPPEKTUPOBAHBI C YYETOM BPEMEHU MUTPALIMU B KaHajlaX
MUKPOYHMIIA, KaK MMOKa3aHO B Tabnuue O.

Tabmuua 5. CoOOTHOIIEHUS KaTICUHBIX BUPYCHBIX OEIIKOB ¢ UCTONIb30BaHueM Pico 2.0.

CootHomenue cornacHo Pico 2.0 VP3 VP2 VP1
AAVS8-Harpyska A 5.2 1 1
AAVS8-Harpyska B 5,1 1,1 1
AAVS8-Harpyska C 5.0 1,3 1
Uiicio MM3UHOBBIX OCTATKOB 17 22 32

Tabmuua 6. Hopmanu3zoBaHHBIE U CKOPPEKTHPOBAHHBIE COOTHOIIEHHs OenkoB it Pico

2.0.
HopmanuzoBanHoe u CKOPPEKTHPOBAHHOE VP3 VP2 VP1
COOTHOILIEeHHE cornacHo Pico 2.0
AAV8-Harpy3ka A 9,8 1,4 1,0
AAV8-Harpy3ka B 9,3 1,5 1,0
AAV8-Harpy3ska C 9,9 2,0 1,0
Ot coorHomeHus: OenkoB Obuth Hopmanm3oBanbl kK VP1. Ontummsauus ¢

ucnons3oBanueM Pico 2.0 obecneunBana yaydiieHHe B OTHOLIEHUM MHTEHCHUBHOCTH CHUTHANA U
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BOCIIPOM3BOAUMOCTH HAaHHBIX, W OHA4a MNOAXOOUT IJIAd o6pa3u0B c Ooyee HHU3KHUMU

KOHUCHTPALUAMU.
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D®OPMYJIA U3OBPETEHUS

1. Cnoco0 ompeneneHus KOJUYECTBEHHOTO COOTHOIUEHHs ABYX HJIM Oojiee O€JIKOB B
oOpa3sLe, comepKaleM Mo MEHbIIeH Mepe OANH BUPYCHBINH BEKTOP, BKIIFOYAFO LITHIA:

(a) nenarypupoBaHue OByX win Oojiee OeaKoB B oOpaslie B pacTBOpE AJISl ACHATYpPaLUU
IIpU TEMIIEpAType MO MeHblIei Mepe okoo 60 °C;

(b) MeueHHe neHATYPUPOBAHHBIX OBYX WM Oojiee OENIKOB KpacUTeIeM sl KOHBIOTAIN
IO JIU3HHY;

(c) mnonyueHue mpodUIS pa3deNeHUS MEUYeHbIX JBYX WM Ooyee OeNKOB ¢
UCTIOJIB30BAHUEM KAMMMJUISIPHOTO 3JIeKTpodopes3a Ha MUKPOUHIIE,

(d) xonuuecTBEHHOE OMpeeNieHne YPOBHEH NBYX WiH OoJiee OeTKOB UCXOs U3 mpoduis
pazneneHus; u

(e) cpaBHEHHE KOJIMYECTBEHHO OIPEEIEHHBIX YPOBHEH ABYX HIIH OoJiee OEJIKOB C LEJIbIO
OTIpEeNEeNeHHUs] KOJMUECTBEHHOTO COOTHOLICHHUS YKAa3aHHBIX IBYX MK OoJiee OeJIKOB.

2. Cnocob mo m. 1, JOMOSHHUTENPHO BKJFOYAKOLINH HOPMAIM3ALUID KOJIMYECTBEHHOTO
COOTHOILIEHHS UCXOAS U3 COAEPIKAHUS JIM3MHA B IBYX MU Ooee Oenkax.

3. Cnoco® no n. 1, ZONOTHHUTENBHO BKIIOYANOIINI KOPPEKTHPOBAHUE KOJNYECTBEHHOTO
COOTHOILIEHHS HCXOAS U3 BPEMEHU MUTPALIUH COTIIACHO MPOQHMITIO Pa3AeIeHUS.

4. Cnocob mo m. 1, OTIMYAOIUIACS TEM, YTO KPAaCUTENb IJIsl KOHBIOTAMH 10 JIU3UHY
NPEeACTaBIsIET COOOH aMHMH-CBSI3bIBAIOIIUI (DITyOPECLIEHTHBIH KPAaCUTENb.

5. Cnocob mo m. 1, oTnuYaromuicss TeM, YTO KPacUTeNb Uil KOHBIOTALUHU IO JIM3HHY
COIEPIKUT aKTUBHBIN CIIOXKHBIN 3(Up, H30THOLUAHAT WIH CYJIb()OHUIXIOPHUA.

6. Cnocob mo . 1, omnuyaronuiicss TeM, 4TO KPacUTeNb Uil KOHBIOTALUU T10 JM3HHY
COIEPKUT AaKTUBHBIH CIOXKHBIA 3(HUp, NpUUeM axKTHBHBII CIOXHBIH 3(Qup BKIOYAET
CYKLUMHUMHUIWIOBBIH  CIOXHBIH  3up,  Cyab)OCYKIIMHUMHIWIOBBIA  CIOXHBIA  3¢up,
TerpadTopeHUIOBBIH CIOXKHBIN 3(up MU CyabPoanXIop(eHOIOBbIN CIOKHBIN 3(up.

7. Ciocob no m. 1, OTAMYaroImuiCs TeM, YTO 1O MEHbIIEH Mepe OIUH BUPYCHBIH BEKTOP
NpEeACTaBIsieT COOON aIeHOACCOLUUPOBAHHBIN BHPYC.

8. Criocob o 1. 1, OTIIMYAKOIIUIiCS TeM, YTO MO MEHbLICH Mepe OIMH BUPYCHBIH BEKTOD
conepxut BupycHbiii 6enok 1 (VP1), Bupycabiii 6enok 2 (VP2) u BupycHsiii 6enok 3 (VP3).

9. Cnocob mo m. 1, OTIUYAKOLIMIACA TeM, YTO PACTBOP VI ACHATYPALMU COAEPIKUT
JETEePTeHT.

10. Cnoco® mo m. 1, oTiIMYaroImuiicss TeM, YTO PacTBOp U JEHATYPALUU COAEPIKUT
nonerwicynbdar autust (LDS) unu nopermncynsdat Hatpus (SDS).

11. Cucrema aunst onpeneneHus: KOJINYECTBEHHOIO COOTHOIIEHUS IBYX MM OoJiee OenKkoB
B 00Opasie, copepskalieM o MeHbIIEH Mepe OJJUH BUPYCHBIN BEKTOP, COAEpIKAIIast:

MUKPOTUIAHIIET JJISI TPHEMa;

o0pasma, comeprkaliero No MeHbIeil Mepe OJUH BUPYCHBIN BEKTOD,

pacTBOpa IJisi OEHATYpallH, CIIOCOOHOTO K JeHATypaluu ABYX WM Oojee O€IKOB B

yKa3aHHOM 00pasiie mpu TemIieparype no Menbinei Mepe okoso 60 °C, u
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KpacuTeNs sl KOHBIOTALWU IO JIM3UHY, CIOCOOHOrO K MEUEHHIO NByX Win Oonee
OenKoB; U

YCTPOMCTBO I KaMWJUIIPHOTO 3JeKTpodope3a HA MHUKPOUUIE, CHOCOOHOE K
CIENYIOIIEMY .

IIpUEM YKa3aHHOTO MUKPOIUIAHIIETA,

paszesieHre MEYEHbIX IBYX WK OoJiee OeNKOB ¢ MoydeHHeM Npod s pa3aeeHus,

KOJIMYECTBEHHOE OIpeziesieHre ypOBHeil IByX min Oonee OeIKOB 1

CPaBHEHHE KOJHMYECTBEHHO OINpPEIENICHHBIX YPOBHEH NIBYX MM Oojiee OENKOB C LENBbIO
OTIpeNeIeHHUs] KOJMUECTBEHHOTO COOTHOLICHHUS YKAa3aHHBIX IBYX HIIH OoJiee OeNKOoB.

12. Cucrema no 1. 11, oTnuuaromiasicst TeM, YTO KpPacUTENb AJil KOHBIOTALUH MO JIU3UHY
MIPeCTaBIsIET COOOI aMUH-CBSA3BIBAIOIIUN (PTyOPECUEHTHBINA KPACUTETh.

13. Cucrema no 1. 11, oTnuuaromiasicst TeM, YTO KPacUTENb AJil KOHBIOTALUH O JIU3UHY
COIEPIKUT aKTUBHBIN CIOXKHBIN 3(Up, H30THOLMAHAT UITH CYIb()OHUIXIOPHU.

14. Cucrema no 1. 11, oTnuuaromiasicst TeM, YTO KPacUTeNb AJil KOHBIOTALUH MO JIU3UHY
COIEPKUT AaKTUBHBIA CJIOXHBIA 3(QUp, NpPUYEM AaKTHUBHBIH CIOXHBIA 3(Hp BKIFOYAET
CYKUMHUMHIWIOBBIA  CIOXKHBIA  3Qup, Cynb)OCYKUMHUMHUINUIOBBIA  CIOXHBIH  3¢up,
TeTpadTOPPEHUIOBBII CIOXKHBIN 3up MWn cynb(HoanxIophEeHOIOBbIH CIOKHBIA PUp.

15. Cucrema no n. 11, ornuyaromascs TeM, 4YTO O MeHbIIEH Mepe OAUH BUPYCHBIN
BEKTOP MPeNCTaBIsIeT COOO0I aIeHOACCOLMUPOBAHHBIN BUPYC.

16. Cucrema no n. 11, oTnuyaromascs TeM, 4TO MO MEHbIIEH Mepe OJUH BUPYCHBIN
BeKTOp conepxur BupycHbii Oenok 1 (VP1), BupycHsiii 6enok 2 (VP2) u BupycHsiii 6enok 3
(VP3).

17. Cucrema no n. 11, ornuyaromascs TeM, 4TO pacTBOP AJA ACHATYpPALUU COAEPKUT
J€TEPreHT.

18. Cucrema nmo m. 11, oTnauuaroimascss TeM, 4TO PAacTBOP AJI JE€HATYPALUH COMAEPKHUT
nonewicynbdar autust (LDS) unu nopermncynbdat Hatpus (SDS).

ITo noBepenHocTn
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our. 3

PackanbiBaHue B nnakwet 15 mxn
0,4 mr/mn lgG B 1x
bydepe ana meuenns ¢ DTT ¢
UCNONb30BaHNEM MUNETKU ANA
MHOTOKPATHOro J031MpoBaHuA

~~~~~~~~~~ = « Jlobanexue 120 mKn DMSO
MnaHwer 1 (200 MKM kpacutenb)
: fobasnexmnem K IgG, cMelunsanue

[pobupka 1 ¢ Kpacutenem &

0,4 Mrlmn_l‘gG‘ « HenocpencteenHo nepep
| 400 mxn Bogbl 1 100 MKn

kpacutena B DMSO (40 mkM)

« HakpbiBaHue

- PackanbiBaHie 5 MKR/nyHka
[leHatypauns {i MNNaHLIET - CTIOMOLLbIO NHNETKN AN
+ 75°C, 5 MuH 7 MHOrOKPaTHOTO 103MPOBaHNA
(TepMOU,VIKJ'Iep)
MnaHwer1 Mnanwer 1
04mr/mnlgG 0,2mr/mnlgG

 — 20 MKM Kpacmenb |

B xone nHkybauun |+ HakpbiBaHue nnaHuweTa
NPOLOMKUTENLHOCTBIO 60 MUH, ; ﬂepememwsa HWe B TeYeHue
packanbiBaHue B nnaHwet 2 105 mkn | 1 MuH Ha Wweiikepe (Hanpumep,
OCTaHaBnMBakLLero pacteopa (0,290 § VarioMag MonoShake)
M OCTaHaBNMBaloLLero bydepa ¢ | ; « Llent })”(I)YFWPOBaHWG npun
mn bydepa ans 06pazuos (O + 10 mn | 1000 g/1 MuH
BOZbI) VIHE{ﬁauwﬂ B TeyeHue 60 MUH
« MepemelurBHave | an B TEMHOTE
—1 Ha BOpTeKce 1 —
° "llaHIHETZ uempmd)yruposame ] e
' | « llepeHeceHne 5 mkng |
0 0087 MF/MH | NnaHwer 2 0.2 ’M’f/mn IgG
lgG T y | 20 MKM,Kpacmenb

« HakpbiBaHue naHLLeTa

- llepemeLuBaHue C nomoLLbio
LeiKkepa B TeveHue 1 MUH

« LleHTpudyrupoBaHue nnaHueta

CyutbisaHue Ha GXIl Touch
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dur. 4

PackanbiBaHue B niaHwet 15 mkn
0,4 mr/mn lgG B 1x
0 %epe And mevenuna/200 mM bydep
NEM c ucnonb3oBaHuem nunetku ana
MHOTOKPaTHOTO J1031pOBaHKA

i

[naHwer 1
0,4 mr/mn lgG

« HakpbiBaHue nnaHueTa
« 75°C, 5 MuH
(TepmouuKnep)

HEHaTypaIJ,MFIﬂ

[pobupka 1 ¢ kpacutenem ©

« [lobaBnexue 120 mkn DMSO ]
(200 mkM kpacuens)

« Henocpe actBeHHo nepen
fobaenenuem K IgG, cmelwunBaHue
400 mkn Boabl 1 100 mKn
kpacutena 8 DMSO (40 mkM)

PackanbiBaHue 5 MKN/nyHKa
C NOMOLLbIO MUNETKIA ANA
{/ MHOIOKPaTHOro 1031poBaHNA

[naHwer 1
0,4 mr/mn lgG

[naHwert 1

0,2 mr/mn lgG
20 mkM kpacutensb

B xone uHkybavum
NPOAOMKUTENBHOCTBI0 60 MIH,
packanbiBaHue B nnaHiet 2 105
MKN 0CTaHaBMBAIOLLEro pacTBOpa
(0,290 mMn ocTaHABNMBAIOLLLETO

« HakpbiBaHue nnaHuweta

« [lepemelunBaHue Ha meﬁke;l)]e
(Hanpumep, VarioMag MonoShake)
« LleHTpudyruposanue npu 1000g/1

6ydepa @ + 2 mn 6ydepa ana MVH
« MHKy6awua B TeueHue 60 MuH npu
obpazuo O + 10 Mn BofbI) RT B teMHoTe
« [lepemeLunBHae Ha BopTeKce \
W LeHTpUPYrupoBaHiue
« [lepeHecenne 5 Mkn B
NnaHwer 2
MnaHwer 2 [naHwet 1
P —— |
O’OO%Eﬂ r/wn 0,2 mr/mn lgG
20 mkM kpacutensb
« HakpblBaHue niaHLieTa

. ﬂepememnsane C MOMOLLbKO MarHUTHOM

MELLAnKH B TeueHmne 1 MUH
« LleHTpudyruposanue nnaHwera

CuntbiBanue Ha GXIl Touch
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BbIpoBHEHHOE Bpems (Cek)
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dur. 6A
71,62
7?1
VP3
VP2
11,41 VP1
_if/S
! ! | ' ! | | !
80 100 110 120
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dur. 6B

OnpepeneHune COOTHOLUEHUA KancugHbIX 6enkos B AVV 8

1800

1600
S 1400
£1200
= 1000
800
600
400
200

Hr/M

KoHueHTpaum

VP3 VP2 VP1

CootHowenne 11,3 1,7 1,0
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dur. 7

VP3 ~ AVV8-HarpyskaA
=== AVV8-Harpyska B
w AVV8-Harpyska C

0,32 0,34 0,36 0,38

Bpems (MuH)
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