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OIIMCAHUE U30BPETEHUA
2420-574360EA/042
I'EMAITJIOTUHHUH BUPYCA YYMbI COBAK U CJIUTBIE NOJHUIIEIITH/IbI

ITEPEKPECTHAX CCBIJIKA HA POJACTBEHHBIE 3AABKU

Hacrosiimas 3asiBka ucnpamiuBaeT NPUOPUTET MO NMPEABAPUTEIbHON 3asBKE€ HA IAaTEHT
CHIA 62/913,111, nmomanno#i 9 okTsaOpst 2019 roma. OmumcaHue npeamecTBYIOLIEH 3asBKH
CUUTAETCS YACThIO ONMUCAHUS (M BKJIFOYEHO B HEr'O MOCPEICTBOM OTCBUIKH) HACTOSIIEH 3asSBKH.

1. Obnacms mexHuxu, K KOMOPOi OMHOCUMCA U300pemeHUe

Hacrosimmii nokymeHT otHocuTcs K remarrmotuHuny (H) Bupyca uymsl cobak (CDV) u
ciuteiM (F) momunentunam. Hanpumep, HacTosiumii JOKyMEHT oTHOcUTCs K H monmumenTunam
CDV, F nomunentunam CDV, pekOMOMHAHTHBIM BUpycaM (HampuMmep, BUPYCaM BE3UKYJISIPHOTO
cromatuta (VSV)), comepxamum H mnomunentunst CDV w/wymm F momunentunst CDV,
MOJIEKYJIaM HYKJIEMHOBBIX KuCiOT, konupyromuM H nomunentuny CDV w/umn F nonmmenTin
CDV, cnocobam monyueHus: peKOMOMHAHTHBIX BUpPYcOB (Hampumep, VSV), comepkammx H
nojunentuasl CDV w/unu F nonunentunst CDV, u x ciocobaM npuMeHeHHs] peKOMOWHAHTHBIX
BupycoB (Hampumep, VSV), conepskamux H nomunentunst CDV w/umn F nonunentuast CDV,
IUTS JIEYSHUS paka Wi MHPEKIIMOHHBIX 3a00IeBaHUH.

2. Ceeoenus u3 ypoeHs mexHuxu

Bupycel, Takue kak VSV, Bupycsl kopu (MeV) u aneHOBHUPYCBHI, MOTYT NPUMEHSTHECS B
KauecTBe OHKOJUTUYECKHX BUPYCOB JJIs JIeueHUs paka. BuUpyc Be3UKyJISIpPHOrO CTOMAaTHUTa
(VSV) sBnserca uneHom cemeiictBa Rhabdoviridae. I'enom VSV mpencrasnsier cobOoit
OAMHOYHYIO MOJIeKyJy ortpunarenpHo nossspHo PHK, xomgupyroomel naTe OCHOBHBIX
NOJUMENTHAOB: rnonunentun Hykiaeokarncuaa (N), mnomunentun ¢ocdonporenna (P),
mMatpukcHbii (M) monunenTtuna, nojunentun riukornporenHa (G) W NOJHUMENTHI BUPYCHOMH
noaumepassl (L).

CYIMHOCTD U30BPETEHUA

B HacTosiiemM TOKyMeHTe MpeiosKeHbl CrocoObl U MaTepualibl, cBs3anHble ¢ H w/umu F
nonunentunamu CDV. Hampumep, B HacTosiieM TOKyMeHTe nperioxkeHsl H momumenTuabi
CDV, F nomunentunelt CDV, pekoMOuWHaHTHbIE BUPYCHI (HAIIPHMEP, BUPYCHI BE3UKYJISIPHOTO
cromatuta (VSV)), comepxamue H mnomunentunst CDV w/wnm F nomunentunsr CDV,
MOJIEKYJIbl HYKJIEMHOBBIX KUCIOT, komupyromue H nomumentun CDV w/wmm F nommmenTan
CDV, cnoco0pl monyueHHsi peKOMOWHAHTHBIX BHUpPYcoB (Hampumep, VSV), comepxkammx H
nojunentuasl CDV w/mnmn F nomunentuaer CDV, u ciocoObl mpUMeHEHHsI peKOMOWHAHTHBIX
BupycoB (Hampumep, VSV), conepskamux H nomunentunet CDV w/unmn F nonunentuast CDV,
IUTS JIEYSHUS paKa Wi UH(PEKIIMOHHBIX 3a00IeBaHUH.

Kak ommcano B HacTOSAILIEM TOKYMEHTE, MOTYT ObITh CKOHCTPYHpPOBaHbl F mosumenTuab!
CDV, obnagaromue yBeTUYeHHOH (Py30reHHOW aKTHBHOCTBIO TMPH SKCIPECCHM KIIETKAMH B
komOuHatmu ¢ H momunentunom CDV no cpaBHEeHHIO ¢ ypoBHEM (y30T€HHOH aKkTUBHOCTH F
nojunentuna CDV nukoro tuma, 3KCIpeccCHpyeMoro nmogoOHbIMH KIIETKaMH, B KOMOMHALIUU C

takuM H mnomunentugom CDV. Hanpumep, ckoHcTpyupoanHble F nomunentuasr CDV,



UMEOIHE YCEUEHHYIO MOCIIENOBATENbHOCT CUTHAIBHOTO NENTHAA, MOTYT JEMOHCTPHUPOBATH
YBEJIIMYEHHYIO (Y30T€HHYI0 AKTUBHOCTb IPH SKCHPECCHM KJIeTKaMH B KoMmOuHaumu ¢ H
nonunentuaoM CDV (manpumep, H nomunentunom CDV nukoro tuna win H monunentunom
CDV, numeHHbIM cnenu(UYHOCTH) MO CPaBHEHUIO C YPOBHEM (py30reHHoi aktuBHOCTH F
nojgunentuna CDV  gukoro THma, coxepskallero IMOJHOPAa3MEPHYIO IOCHEN0BATEIbHOCTD
CUTHAJIBHOTO NENTHAA, SKCIPECCUPYEMOro MOoAOOHBIMH KJIETKaMU B KOMOMHauuu ¢ Takum H
nojunentuaoM CDV. Takue F momunentuast CDV mMoryT ObITh BKIIFOYEHBI B BHUPYC C
MOJIyYEHHEM  PEKOMOMHAHTHOTO  BHpPyCa, OOJNQAAloOIIero CIOCOOHOCTBIO — YBEJIUYHMBATH
(by30TeHHYI0 aKTUBHOCTb, HAOIOJAEMYIO B KJIETKaX, HHPHLIHUPYEMBIX TAKUM BHPYCOM.

Kak Takke OmMMCaHO B HACTOSILEM JIOKYMEHTE, MOTYT OBbITh CKOHCTpyHpoBaHbl H
nojunentuasl CDV, nuineHHble CnenuuYHOCTH, B pe3yJbTaTeé Yero OHH He O0O0JamaroT
CIOCOOHOCTBIO, TMPH HCIOJNB30BaHMM B KoMOumHanmmu ¢ F momumentunom (Hampumep, F
nojunentuaoM CDV), mpoHUKaTh B KJIETKM WM CIHUBAThCS C KJIETKAMH TIPU IOCPENCTBE

nomunentuna Hektuna 4, mnomunentuna SLAMF1  uiam BupycHOro  peuenropa,

>
MPUCYTCTBYIOIIEr0 Ha KieTkax Vero aukoro tuna. Takwe H momunmentunsr CDV moryt
obecrieunBath Marpopmy i co3manuss H monmumentuznos, oOMafarofx BO3MOXKHOCTBEO
NepeHanpaBiIeHust CrnequpUIHOCTH K ONHOW MJIM OOJNbI€ MHUIICHSM, IPENCTABIISIOUINM
unrepec. Hampumep, H monmunenTtun, mpeanoXeHHbIH B HACTOSAILIEM AOKYMEHTE, MOXET OBITh
JOTIONIHUTENPHO MOAU(UIIMPOBAH TyTeM BKJIIOYEHHUS CBS3BIBAIOLICH IIOCIEAOBATENbHOCTH
(HarmpuMep, TOCIENOBATENbHOCTH OnHOLenodeyHoro anturena (scFv)), oOmamaromeit
CHeUU(UIHOCTBIO CBSI3BIBAHUS C NPEACTABIAIOIEH HHTEPEC MHUIIEHBIO, B PE3yJbTaTe 4Yero
PeKOMOMHAHTHBIA BHPYC, coaepkammii Takod H mnojumentun ¢ mepeHanpaBiIeHHON
cneunpuyHOCcThIO U F monunentun, cMoxer MHQUUUPOBATh KJIETKH, SKCIIPECCUPYIOIUE TaKYIO
MULIEHb.

Kpome Toro, Moryr ObITh CKOHCTPYHPOBAHBI Takue BHPYCHI VSV, KOTOpbIE COmepKar
MOJIEKYJTy HYKJIEMHOBOH KUCHIOThI, koaupyromyo N nonunentun VSV, P nonunentun VSV, M
nojunentun VSV, F nomunentuny CDV (wanpumep, F momunentun CDV nukoro Ttuma wim
pexomOunHanTHBIN F nonmunentun CDV, onmcanHbIil B HacTosimeM nokymenrte), H nmomumenTin
CDV (wampumep, H mopunentun CDV npukoro tuma wiu pekoMOuHaHTHBIM H mojmunentun
CDV, onucaHHbli B HacTosimieM AokymMeHte) W L momumentun VSV. Takas monekyna
HYKJICHHOBOM KHCJIOTBI MOJKET He coneparh (PyHKIMoHaIbHbIH G nonunentun VSV w/mmm He
CozepKaTh MOCJIEN0BATEIbHOCTh HYKIEMHOBONW KUCJIOTBI, KOTOPasi KOAUPYET MOJHOPa3MEpPHBII
G nmonunentun VSV. Hanpumep, VSV, mnpencraBieHHbIM B HACTOSIIEM JOKYMEHTE, MOXET
OBITH CKOHCTPYHUPOBAH TaK, YTOOBI OH COAEP:Kaj MOJIEKYJy HYKJIEHMHOBOH KHCIJIOTBI, KOTOpas
komgupyeT N nomunentua VSV, P nonmunentun VSV, M nomunentun VSV, F nonmunentun CDV
(manpumep, nukoro tuna F momunentun CDV wumu pexomOunanTHbid F momunentun CDV,
onucaHHbIi B HacTtosmeM aokymenre), H nomunentun CDV (wanpumep, H nomunentuny CDV
aukoro Tthma win pekomOmHaHTHBIM H momunmenrun CDV, omucaHHBIA B HACTOSLIEM
nokymente), u L momumentun VSV, u He oOnamaer CnocOOHOCTBIO KOIUPOBATh

¢yukunonaneHeli G monunentun VSV. B Hekoropbix ciaydasx VSV, mpencraBieHHbIH B



HACTOSIIEM IOKYMEHTE, MOXET OBITb CKOHCTPYHMPOBAH TaK, YTOObI OH COAEPKaJ MOJIEKYIY
HYKJIEMHOBOM KHCHOTBI, Kkomupyromyw N mnogunentun VSV, P nomunentun VSV, M
nojunentun VSV, F nomunentuny CDV (wanpumep, F nomunentun CDV gukoro tuma wimm
pexomOuHanTHBIN F nonunentun CDV, onucanHblil B HacTosimeM nokymenrte), H nomumenTun
CDV (wampumep, H momunentuny CDV pukoro tuma unu pexkomMOuHaHTHBIM H momumenTun
CDV, onucanHblil B HacTosmeM aAokyMeHte) u L momunentun VSV, ¢ moCnenoBaTenbHOCTHIO
HYKJIEMHOBOM KucNoThl, komupyromeit F nonunentuny CDV u H nonunentuny CDV, xotopas
pacrojoXeHa B TIOJOKEHUH, B KOTOPOM IIOCJIENOBATENIbHOCTb HYKJIEHHOBOH KHCIOTSI,
KoAMpyroIas mnojgHopasmephbiii G nmonunentun VSV, o0bMHO pacnosioskeHa B VSV IUKOTO
tuna. B HekoTopbix ciydasx VSV, mpencTaBieHHBbIH B HACTOSLIEM AOKYMEHTE, MOXKET OBITh
CKOHCTPYMPOBAaH TakK, 4YTOOBI OH COAEp)Kadl MOJIEKYJIy HYKICHHOBOW KHCJIOTBL, T[e
MOCJIEI0BATENbHOCTD HYKJIEMHOBOM KHCHOTHI, komupyromas G nomunentun VSV, 3aMeHeHa
HYKJIEMHOBOM KHUCJIOTOH, kopupyromeit F nmonmunentuny CDV (wanpumep, F nomunentuny CDV
IUKOTO THIa Wi pekomOnHanTHbIN F monmunentun CDV, onucaHHbIf B HACTOSIIIEM JOKYMEHTE)
u H nomunentun CDV (Hanpumep, H nonunentiuny CDV nukoro tumna mimm pekomObuHaHTHBIN H
nonunentun CDV, onucaHHbIA B HACTOSIIIEM TOKYMEHTE).

Kak onmcano B HacrosmeMm aokymeHre, ruOpunasl VSV/CDV MOXHO KOHCTPYHPOBATh
TakuM 00pa3oM, 4ToObI OHHM O0Jazanu CeNeKTUBHOCTBIO B oTHomeHun CDV u ObicTpoit
peruinkanuel, kak HaOmonaercs B ciydae VSV gukoro Tuma wimm ucxomnoro VSV. B
HeKOTOphIX ciydasx rudbpuny VSV/CDV, mpencraBieHHbI B HACTOSIIEM TOKYMEHTE, MOXKET
OBITb CKOHCTPYMPOBAH TakUM 00pa3oM, 4ToObl OH 00JIaaln TpPeaBapUTEbHO BBIOPAHHBIM
tpormmsmoM. Hanpumep, moxHo ucnonb3oBatk F w/mnn H nmomunentuast CDV ¢ HOkayTHOH
cneunpuyHocThi0 B oTHoumleHMn Hektuna-4 w/mmu SLAMFI1. B takux ciydasx scFv umm
HOJIMIIENITUAHBINA JINTAHZ MOXKET OBbITh mpucoenuHeH, Hanpumep, Kk C-xonny H monmumenTuna
CDV. B takux cnyyasix scFv nim nojaunenTuaHelil JUras MOTYT ONpeAeNsaTh TPOIH3M ruopunia
VSV/CDV. Ilpumepsr scFv, KOTOpble MOXHO HWCIOJNB30BATh JJISI HAINpPaBJIEHUs TUOPHUIOB
VSV/CDV Ha KJeTO4Hble pelenTopbl (HAmpuUMeEp, OMyXOJeaCCOLUUPOBAHHBIE KJIETOUHBIE
penientopsl), BKIOYaKOT, O0e3 orpanudenus, scFv nporus EGFR, npotus oFR, npotus CD46,
nporus CD38, mporus HER2/neu, nmporus EpCAM, nporus CEA, mporus CD20, mpoTus
CD133, nporus CD117 (c-kit) u mpotus CD138 u npotus PSMA. Ilpumepbl momunenTuaHbIX
JIMTaHOB, KOTOPBIE MOTYT MCIIOJIb30BAThCS I HanpasieHus ruopunos VSV/CDV, Bkirouaror,
0e3 orpaHWYeHus], MOJUMENITHABI YPOKHHA3HOTO akTuBaTopa miasmMuHoreHa (Y All), UTOKUHBI,
takue Kak IL-13 wmm IL-6, oqHouenouyeunsle T-knerounsie peuentopsl (scTCR), monunenTus!
sxucTaTnHa, pakrop cTBoNOBbIX KIeTOK (SCF), EGF 1 nHTerprH-CBA3BIBAIOIINE TIOTHITEIITHIBL.

B nexoropeix cnydasix rubpuny VSV/CDV, npencraBieHHbIH B HACTOSIIEM JOKYMEHTE,
MOXKET HMMETb MOJIEKYJy HYKJIEHHOBON KHCJOTBI, KOTOpas BKJIOYAeT IOCJIEeN0BATENbHOCTD,
koxupyromyoo nojunentan uHrepdepona (IFN) (manpumep, nmonunentun denoeueckoro IFN-
B), momunenTun cumnoprepa Homuna Hatpus (NIS) (Hampumep, MOJUMNENTHA YEIOBEUECKOTO
NIS), dnayopecuenTtHeii nojunentun (Hanpumep, nojunentun GFP), moboit momxomsimii

TepaneBTHueckuii TpancreH (Hampumep, HSV-TK wiu nuro3mHmeaMuHasy), TMOJUIENITH,



KOTOPBIN OcnabnseT UMMyHHUTET Xo3auHa (Harmpumep, NS1 Bupyca rpumnma, y34.5 BIII' unm
SOCS1), nnu onyxoneBblii aHTUIeH (HampuMep, KOMIIOHEHTHI NMPOTHBOPAKOBOH BAaKIUHBI).
Hyxnennosasi kucnora, komupyromasi nojgunentun IFN, moxer ObIThb pacmojioskeHa MEXIy
HYKJIEMHOBOM KHCJIOTOM, komupyrowmeid M nonunentun VSV, U HyKJIEHHOBON KHUCJIOTOM,
kogupyrowmen L mnomunentun VSV. Takoe pacnonoxeHne MOXKET I03BOJUTb BHUPYCaM
HKCIPECCUpOBaTh Takoe KojmuecTBo nonunentuaa IFN, kotopoe 3¢ GeKTHBHO Ui aKTHBALUH
NPOTHBOBUPYCHBIX BPOXKIEHHBIX UMMYHHBIX OTBETOB B HEPAKOBBIX TKAHAX U, TAKUM 00pazoMm,
0CIa0JIsieT TMOTeHLUHANIbHYI0 BUPYCHYK) TOKCUYHOCTb, HE Hapyuias 3Q(peKTUBHON peruiMKaluu
BHUpyCa B PaKOBbIX KjeTkax. HykieuHoBas kucnora, xomupyromas nonunentun NIS, moxer
OBITH PACIONIO’KEHA MEKIY HYKJIEHHOBOH KHUCIOTOM, komupyromeid M momunentun VSV u L
nonunentun VSV. Takoe pacronokeHne MOXKET MO3BOJUTh BUPyCaM 3KCIIPECCUPOBATH TaKOe
kosmyecTBo moymnentuna NIS, kotopoe: (a) 3¢ ¢eKTHBHO IJisi CEIEeKTUBHOIO HAKOILICHHUSI
Honuna B MHQUIMPOBAHHBIX KIETKAX, 4YTO OOECIEeYHBA€T BO3MOKHOCTb BH3YaJIU3ALUH
pacrpocTpaHeHHs BHpyca C UCIOJb30BAaHHEM pAAMOU30TONOB U JIy4eBOH Tepamuuy,
HaTPABJIEHHOW HA WH(PHUIIUPOBAHHBIE PAKOBBIE KJIETKH, U b) HE HACTONBKO BBICOKOE, YTOOBI OBbITH
TOKCUYHBIM JUIA HWHQUIUPOBAHHBIX KJIETOK. PacrnonokeHne HYKJIEHHOBOW  KHCIOTHL,
konupyrowen nogunentua IFN, Mexay HyKJI€MHOBON KHUCJIOTOH, Kogupyrouein M nonunentusg
VSV, u nHyknenHoBoi kucjorod, kogupyrowmen L mnomunentua VSV, u pacnonoxkeHue
HYKJIEMHOBOM KHCJIOTBI, Koaupyrowed nonurnentun NIS, Mexay HYKJIEHHOBON KHCIIOTOM,
komupyrowe M nonmunentua VSV u L nonunentun VSV, B reHome VSV MOkeT MpuBECTH K
NOJIy4EeHUIO TakuX VSV, KOTOpbIE SBJSIIOTCS JKU3HECIOCOOHBIMH, O0JNaNar0T CIOCOOHOCTBIO K
perIMKallUl U PACIpOCTPAHEHMIO,  OSKCIPECCUPYIOT  COOTBETCTBYIOLIME  YPOBHHU
¢yHkunoHanpHbIX noyunentuaoB  IFN  u  skcmpeccHpyroT  COOTBETCTBYIOLIME  YPOBHHU
¢yHKIMOHAMBHBIX mojmmnentunoB NIS 1  3axBara pagMoOakTHBHOIO Homa Kak — Auis
BU3yaIU3al1H, TaK U AJIS JIy4€BON BUPOTEPAIIUU.

B ofmmem Bume B OOHOM acriekTe NaHHOrO aokymeHTa omucaH F momunentun CDV,
UMEIOIINI MOCIeN0BATENbHOCTh CUTHAIBHOIO NENTHIA, KOTOpas HMMeeT IJIMHY MeHblie 75
AMUHOKHCJIOTHBIX OCTaTKOB. [locienoBaTenbHOCTh CUTHAIBHOTO MENTHAA MOXET BKIKOYAaTh HeE
Oonbine 75 amuHOKUCIOTHBIX ocTtaTkoB SEQ ID NO:6. F nomunentun CDV MOKeT BKIIIOYATH
SEQ ID NO:4 mpu ycnosuu, uro B F nonunentune CDV oTcyTcTBYIOT, 10 MeHblIEH Mepe,
AMUHOKMCIIOTHBIE OCTaTku 1-60, MIM OTCYTCTBYIOT, IO MEHbLIEH Mepe, aMHHOKHCIIOTHBIE
octatku 1-105 SEQ ID NO:4. PekomOunaHTHBIH BUpYC, BKIovarouuii F momunentun CDV u H
nojunentiuxy CDV, MOXeT IeMOHCTPUPOBATh MOBBIIEHHYI (PY30r€HHYIO aKTUBHOCTB I1O
CPAaBHEHHMIO C COIOCTABUMBIM KOHTPOJIBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKIIFOUAOLIIM
nonropaszmepHbiil F nonunentun CDV u H nomunentua CDV aukoro Tuna.

B eme ogHOM BapuaHTe OCYLIECTBJIEHUs B AAHHOM JOKYMEHTE IPENJIO’KEHA MOJIEKyJia
HYKJIEUHOBOM KHUCIOThI, kopupyromas F nomunentua CDV. F nonunentung CDV mMoxer uMeThb
NOCJIEI0OBATENbHOCTD  CUTHAJBHOTO  MENTUAA, KOTOopas UMeeT [JJWHY MeHblie 75
AMUHOKHCJIOTHBIX OCTaTKOB. IlocienoBaTenbHOCTh CUTHAJIBHOTO MENTHAA MOKET BKIHOYAaTh HE

Oonbie 75 amuHOKUCIOTHBIX ocTtaTkoB SEQ ID NO:6. F nonunentun CDV MOXeT BKIIIOYATH



SEQ ID NO:4 npu ycnosuu, uro B F nomunentune CDV oTcyTCTBYIOT, 110 MeHbLIEH Mepe,
AMUHOKMCJIOTHBIE OCTaTku 1-60, Moy OTCYTCTBYHOT, IO MEHBbLIEH Mepe, aMHUHOKHUCIOTHBIE
ocratku 1-105 SEQ ID NO:4. PexomOunanTHbIi BUpYyC, BKmouatomuii F nonunentun CDV u H
nojunentuy CDV, MoXeT IeMOHCTpUPOBaTh MOBBIIEHHYI (Y30r€HHYIO aKTUBHOCTbH IIO
CPAaBHEHHMIO C COIIOCTAaBUMBIM KOHTPOJIBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKJIFOUAIOLINM
nosiHopasMepHblii F nomunentun CDV u H nonunentuny CDV nuxoro tumna.

B ngpyrom BapuaHTe OCYIIECTBIEHHMs B JAHHOM JOKYMEHTE NPELIOXKEH
pekoMOMHaHTHBIN BHpyC, BKMouarommi F nomunentun CDV. F nmomunentun CDV mosker
UMETb TOCJIEeN0BATEeIbHOCTh CHUTHAJIBHOTO TMENTHAA, KOTopas HMeeT JIMHY MeHblie 75
AMUHOKHCJIOTHBIX OCTaTKOB. [locienoBaTenbHOCTh CUTHAIBHOTO MENTHAA MOXET BKIIOYaTh He
Oonbine 75 amuHOKHCIOTHBIX ocTtaTkoB SEQ ID NO:6. F nmonmunentun CDV MOKET BKIIIOYATH
SEQ ID NO:4 mpu ycnosuu, uro B F nonunentune CDV orcyTcTBYIOT, 10 MeHblIEH Mepe,
AMUHOKMCIIOTHBIE OCTaTkH 1-60, MauM OTCYTCTBYIOT, IO MEHbLIEH Mepe, aMHHOKHCIOTHBIE
octatku 1-105 SEQ ID NO:4. PekomOunanTHBIH BUpYyC, BKtovatromuii F nomunentun CDV u H
nojunentiuy CDV, MOXeT IeMOHCTPUPOBATh MOBBIIEHHYI (PY30r€HHYIO aKTUBHOCTB IIO
CPAaBHEHHMIO C COIOCTABUMBIM KOHTPOJBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKJIOYAIOIIUM
nonnopaszmepHbiil F nonunentun CDV u H nomunentua CDV aukoro Tuna.

B ngpyrom BapuaHTe OCYIIECTBJIEHMs B JaHHOM JIOKyMEHTE IpEeIOXKeH
PEKOMOMHAHTHBI BUPYC, BKJIIOYAIOIMUN MOJEKYJIy HYKJIEHHOBOH KHCIOTBL Monekyna
HYKJIEMHOBOM KUCJOTHI MokeT koauposaTh F nomunentun CDV. F nomunentun CDV moxer
HUMETb TOCJIEN0BATeIbHOCTb CUTHAJIBHOTO MENTHAA, KOTOopas HMeeT JIMHYy MeHblie 75
AMUHOKHCJIOTHBIX OCTaTKOB. IlociaenoBaTenbHOCTh CUTHAJIBHOTO MENTHAA MOXKET BKIHYaTh HE
oonbie 75 amuHOKUCIOTHBIX ocTaTkoB SEQ ID NO:6. F nogunentua CDV MokeT BKIIIOYATh
SEQ ID NO:4 mpu ycnosuu, uro B F nmomunentune CDV orcyTcTByIOT, 10 MeHbLIEH Mepe,
AMUHOKHUCJIOTHbIE OCTaTKU 1-60, WMIM OTCYTCTBYIOT, IO MEHBIIEH Mepe, aMHUHOKHCIOTHBIE
octatku 1-105 SEQ ID NO:4. PekomOuHaHTHBII BUpYC, BKIovatrommii F nomunentun CDV u H
nojunentuny CDV, MoOXeT IeMOHCTPUPOBATh MOBBIIEHHYI (PY30r€HHYI0 aKTUBHOCThH IIO
CPAaBHEHHIO C COIOCTABUMBIM KOHTPOJIBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKJIFOYAOLIHM
nonropasmepHblil F nomunentuny CDV u H nomunentua CDV aukoro Tumna.

B npyrom BapuaHTe OCYILIECTBIE€HUs B JaHHOM JIOKYMeHTe MpenyioskeH H monunentun
CDV, sxmouaromuii 454A, 464A, 479A, 494A, 510A, 520A, 525A, 526A, 5278, 528A, 529A,
537A, 539A, 547A, 548A wnu ux KOMOWHAIIMIO B COOTBETCTBHUH C HyMepalueil aMUHOKHCIIOT B
SEQ ID NO:2. H nomunentug CDV MoXxeT BKIIFOYaTh KOMOWHALMIO IBYX, TPEX, YETBIPEX, STH
wu 1mectu U3 454A, 464A, 479A, 494A, 510A, 520A, 525A, 526A, 5278, 528A, 529A, 537A,
539A, 547A u 548A. H nmonunentuny CDV MoOXeT BKIHOYaTb KOMOWHAIIUIO CEMH, BOCHMHU,
JIEeBATH, AECITU WM oguHHAAUATH u3 454A, 464A, 479A, 494A, 510A, 520A, 525A, 526A,
5278, 528A, 529A, 537A, 539A, 547A u 548A. H nomunentun CDV moxer BKIIOYATh
koMOuHatmio 12, 13 umu 14 u3 454A, 464A, 479A, 494A, 510A, 520A, 525A, 526A, 5275,
528A, 529A, 537A, 539A, 547A u 548A. H nomunentun CDV Mmoxer Brimrouats 454 A, 464 A,
479A, 494A, S510A, 520A, 525A, 526A, 5278, 528A, 529A, 537A, 539A, 547A u 548A. H



nonunentur CDV moxer BkrodaTh M437 B COOTBETCTBUM C HyMepaluein aMuHOKHUCIIOT B SEQ
ID NO:5.

B ewme onHOM BapuaHTe OCYIIECTBICHMs B JAHHOM JOKyMeHTe ImpemioxkeH H
nonunentun CDV, BIOHarOui MOCAeA0BaTENbHOCTD, NMpeAcTaBieHHy0 Ha @urype 11, 3a
UCKJIFOYEHHEM TOT0, YTO YKa3aHHAas MOCIEN0BATENbHOCTD BKJIOYAET MyTaLUIO NIPEACTABIEHHOTO
AMHHOKHCJIOTHOTO OCTaTKa, BBIOPAHHYIO U3 rpymmbl, cocrosimeii u3 P454, V/L/F460, L/F/W479,
1494, T/L/V510, Y520, Y/N525, D/G526, /V527, S/T528, R529, Y/D537, Y539, Y/F547 u
T/M548, B coorBercTBuM ¢ Hymepauuei amuHokucioT B SEQ ID NO:S. H nogunentung CDV
MOXKET BKJOYAaThb MYTALMIO JBYX, TpPEX, YeThIpeX, MATH WIM [IeCTU MpPeICTaBICHHbIX
AMHHOKHUCJIOTHBIX OCTAaTKOB, BbIOpaHHBIX M3 rpynmbsl. H nomunentuny CDV MoxkeT BKIIOYATH
MYTaLUI0 CEMU, BOCbMH, AEBSATH, AECATH WU OJAUHHAALATU MPEACTABIEHHBIX aMUHOKHCIOTHBIX
OCTaTKOB, BeIOpaHHbIX U3 rpymnmbsl. H nomunentiun CDV moxker Bkiroyath Mytauuio 12, 13 umm
14 mpencTaBIeHHBIX AMUHOKHCIOTHBIX OCTaTKOB, BbIOpaHHBIX W3 rpymnmel. H nomunentuny CDV
MOKET BKJIIOYaTh MYTALMI0 IPEICTABJICHHbIX AMMHOKHUCIOTHBIX OCTaTKOB u3 rpymnmsl. H
nommnentux CDV moxer Bkmrodate M437 B COOTBETCTBUM C HyMepauueii aMuHOKUCIIOT B SEQ
ID NO:5.

B npyrom BapuaHTe OCYIIECTBJIEHMs B JaHHOM JIOKyMEHTE NpeIokKeHa MOJIEeKyJa
HYKJIEMHOBOM KkucnoThl, komupyromas H nomunentun CDV. H nomunentuny CDV moxer
BKJIFOUATh MOCIEA0BATEIbHOCTD, NMPEACTaBIeHHYO HAa Durype 11, 3a UCKJIIOYEHHUEM TOrO, 4YTO
yKa3aHHas TIOCJIE€NOBATENbHOCTh BKJKOYA€T MYTalMIO MPEACTaBICHHOIO AaMHHOKHCIOTHOIO
OCTaTKa, BRIOPAHHYIO W3 TpyImIbl, cocrosimed 3 P454, V/L/F460, L/F/W479, 1494, T/L/V510,
Y520, Y/NS25, D/GS526, 1/V527, S/T528, R529, Y/D537, Y539, Y/F547 u T/M548, B
coorBercTBUU ¢ Hymepauuen amuHokuciaor B SEQ ID NO:5. H nomunentun CDV moxer
BKJIFOUaTh MYTALUIO ABYX, TPEX, YETBIPEX, MATU UJIH LIECTU NPEACTABICHHBIX AMUHOKHCIOTHBIX
OCTaTKOB, BbIOpaHHBIX U3 rpynnsl. H nmomunentun CDV MoXkeT BKIHOYaTh MyTaLUIO CEMHU,
BOCbMH, JE€BSATH, NECATH WJIM OAWHHAALATU TPEACTABIEHHBIX AaMHUHOKHCIOTHBIX OCTaTKOB,
BbIOpaHHbIX u3 rpynnbl. H momunentun CDV moker BrmouaTe mytammto 12, 13 wmm 14
NPEACTABICHHBIX AMHHOKHCJIOTHBIX OCTaTKOB, BbIOpaHHBIX W3 rpymmbl. H momunentun CDV
MOXKET BKJIIOYaTh MYTALUI0 IPEACTABJICHHbIX AMMHOKHUCIOTHBIX OCTaTKOB W3 rpymnmsl. H
nommnentux CDV mosker BrrouaTh M437 B COOTBETCTBUH € HyMepalueii aMuHOKHUCIIOT B SEQ
ID NO:5.

B ngpyrom BapuaHTe OCYLIECTBJIEHMss B JaHHOM JIOKyMEHTE IpeIOXKeH
pekoMOMHaHTHBIN BUpyc, Bkimrovarommii H mnomunentun CDV. H mnomunentun CDV,
BKJIFOYAKOLINI MOCIEA0BATENBbHOCTD, NPEACTaBIeHHY0 Ha Durype 11, 3a uckimrodeHuem Toro,
YTO yKa3aHHas IMOCJIEA0BaTEIbHOCTh BKIIIOUAET MYTALUIO MPEICTABIEHHOIO aMUHOKHCIIOTHOTO
OCTaTKa, BRIOPAHHYIO W3 TPymIbl, cocrosimed w3 P454, V/L/F460, L/F/W479, 1494, T/L/V510,
Y520, Y/NS525, D/G526, 1/V527, S/T528, R529, Y/D537, Y539, Y/F547 u T/M548, B
cooTBeTcTBUU ¢ Hymepauuei amuHokuciaor B SEQ ID NO:5. H nmomunentun CDV moxer
BKJIFOUATh MYTALUIO ABYX, TPEX, YETBIPEX, MATU WUJIH IIECTU NMPEACTABICHHBIX AMUHOKHCIOTHBIX

OCTaTKOB, BbIOpaHHBIX U3 rpymnbl. H momunentun CDV Moxer BKIIOYATh MYTALUIO CEMH,



BOCbMH, [€BSTH, HECATH WJIW OAMHHAALATU MNPEACTABIEHHBIX AMUHOKHCIOTHBIX OCTaTKOB,
BbIOpaHHbIX n3 rpynmnbl. H momunentun CDV moxer Bxmouats mytanmtoo 12, 13 umm 14
NPEACTABIEHHBIX AMHHOKHCIIOTHBIX OCTaTKOB, BbIOpaHHbIX u3 rpynmnbsl. H nmomunentun CDV
MOKET BKJIIOYaTh MYTAlLMI0 IPEACTaBJICHHbIX AMMHOKHMCIOTHBIX OCTaTKOB M3 rpymnmbsl. H
nonunentun CDV moxer Bkitouate M437 B COOTBETCTBUM C HyMepalue aMMHOKUCIOT B SEQ
ID NO:5. Bupyc moxer Bkmouats F nomunentun CDV, rae F nomunentun CDV Bkimoudaer
NOCJENOBATENbHOCTD  CUTHAJBHOIO  MENTHAA, KOTOpas HMeeT [AJIWHY MeHble 75
AMUHOKHCJIOTHBIX OCTaTKOB. [locienoBaTebHOCTh CUTHAIBHOTO MENTHAA MOXET BKIIFOYaTh He
oonbiie 75 amuHOKUCIOTHBIX ocTtaTkoB SEQ ID NO:6. F nonmunentun CDV MOKET BKIIIOYATH
SEQ ID NO:4 npu ycnosuu, uro B F nmomunentune CDV oTcyTCTBYIOT, MO MeHbIIEH Mepe,
AMUHOKMCIIOTHBIE OCTaTku 1-60, Maum OTCYTCTBYIOT, IO MEHbLIEH Mepe, aMHHOKHCIIOTHBIE
ocratku 1-105 SEQ ID NO:4. PekomOunanTHBII BUpYyC, BKtodatromumii F nomunentun CDV u H
nojunentiuy CDV, MOXeT IeMOHCTPUPOBATH MOBBIIEHHYI (PY30r€HHYI0 aKTUBHOCTB I1O
CPAaBHEHHMIO C COIOCTABUMBIM KOHTPOJBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKIFOYAOLIIM
nonropasmepHblil F nonunentuny CDV u H nomunentua CDV aukoro Tuna.

B ngpyrom BapuaHTe OCYIIECTBIEHMss B JaHHOM JIOKyMEHTE IpPEeIOXKeH
PEKOMOMHAHTHBIN BUPYC, BKIIOYAIOIIUNA MOJIEKYJy HYKJIEMHOBOH KHCIOTHI, Komupyroomyo H
nomunientun  CDV. H momunentun CDV  Moker BKJIIOYATh  MOCHENOBATEIBHOCTD,
npeacTasieHHy0 Ha @urype 11, 3a UCKJIFOYEHHEM TOrO, YTO YKa3aHHAasl MOCJIEI0BATEIbHOCTD
BKJIFOYAET MYTALMIO MPEICTABIEHHOTO AMHUHOKHMCJIOTHOI'O OCTaTKa, BBIOPAHHYIO W3 TPYIIIBI
cocrositeit u3 P454, V/L/F460, L/IF/W479, 1494, 1/L/V510, Y520, Y/NS525, D/G526, 1/V527,
S/T528, R529, Y/D537, Y539, Y/F547 u T/M548, B COOTBETCTBHH C HyMepalfei aMUHOKUCIIOT
B SEQ ID NO:5. H nonunentun CDV MoxeT BKJIOUaTh MyTaLUIO ABYX, TPEX, YETBIPEX, MSTH
WM INECTH TNPENCTABICHHBIX AMUHOKHCIOTHBIX OCTaTKOB, BBIOpaHHBIX u3 rpymmel. H
nojunentuy CDV mMoxer BKIIIOYAaTh MyTaLHIO CEMH, BOCBMH, JAEBSTH, A€CATH WIH OAUHHAALATH
NPEACTABICHHBIX AMHHOKHCJIOTHBIX OCTaTKOB, BbIOpaHHbIX W3 rpynmbl. H momunentun CDV
MOXET BKJIKOUaTh myTtauuio 12, 13 wim 14 npencraBieHHbIX AMHUHOKHMCJIOTHBIX OCTAaTKOB,
BbIOpaHHbIX U3 rpynmnbl. H momunentuny CDV MokeT BKIIFOYATh MYTALMIO MPENCTaBIEHHBIX
aMUHOKHUCJIOTHBIX OcTaTkoB u3 rpynmnbel. H nomunentun CDV moxer Bkmouate M437 B
COOTBETCTBUH ¢ HyMmepauuel amuHokucaoT B SEQ ID NO:5. Bupyc MoeT BKIIFOYaTh MOJIEKYTY
HYKJIEMHOBOM KHUCJIOTHI, konupyromyro F nogunentuny CDV. F nomunentuny CDV MmoxeT umertsb
MOCJIEIOBATENbHOCTD  CUTHAJBHOTO  MENTUAa, KOTopas UMeeT JJUHYy MeHblie 75
AMUHOKHCJIOTHBIX OCTaTKOB. IlocienoBaTenbHOCTh CUTHAIBHOTO MENTHAA MOXET BKIHOYAaTh HeE
oonee 75 amuHOKUCIOTHBIX OcTaTKOB SEQ ID NO:6. F nmomunentuny CDV MOXeT BKIIFOYATh
SEQ ID NO:4 npu ycnosuu, uro B F nonunentune CDV oTcyTCTBYIOT, 110 MeHblIEH Mepe,
AMHUHOKHCIJIOTHBIE OCTaTku 1-60, MauM OTCYTCTBYIOT, IO MEHBLIEH Mepe, aMHHOKHCIIOTHBIE
ocratku 1-105 SEQ ID NO:4. PexomOunanTHbIi BUpyc, BKIrovatouwii F monmunentun CDV u H
nojunentiuy CDV, MoOXeT IeMOHCTPUPOBaTh MOBBIIEHHYI (Y30r€HHYIO aKTUBHOCTBH IIO
CPAaBHEHHMIO C COIIOCTAaBUMBIM KOHTPOJIBHBIM PEKOMOMHAHTHBIM BHPYCOM, BKJIFOUAOLINM

nonHopaszmepHbiil F nonunentun CDV u H nonunentua CDV aukoro Tuna.



B npyrom BapuaHTe OCYLIECTBJIEHHs B JaHHOM JOKYMEHTE MPEIJIOKEH
PEKOMOMHAHTHBIN BUPYC, OMMCAHHBIN B HACTOSIIEM JOKYMEHTE, KOTOPBIH MpPEeACTaBisieT coO0it
rudpunnbiil Bupyc: (a) CDV u (b) VSV, MeV unu aneHosupyca.

B apyrom BapuaHTe OCYILIECTBJIEHUS B JAHHOM AOKYMEHTE MPEIIOKEH PEIUIUKALIMOHHO-
KOMIIETEHTHBII BUPYC BE3UKYJSIPHOIO CTOMAaTUTa, BKIrovaromuii monexyny PHK, roe monekyna
PHK Bxiro4aeT mociaenoBaTeNbHOCTb HYKJIEMHOBOM KUCIOTBI, KOTOpasi SIBJISIETCA MaTpULIEH JJIs
MIOJIOXKUTEIbHO-CMBICJIOBOTO  TpaHCKpunra,  koxupyroomero N momunentan VSV,
MOCJIEIOBATEIbHOCTh HYKJIEMHOBOM KUCJIOTBI, KOTOpasi SIBJISIETCS] MATPULIEH JIsl OJIOKUTENIBHO-
CMBICJIOBOTO TpaHCKpumnTa, Koaupyromero P momunentua VSV, mnocnenoBaTenbHOCTb
HYKJIEMHOBOW KHCIJIOTBL, KOTOpas sBJSETCS MATpULEN JUIsl MOJOKUTEIbHO-CMBICIOBOIO
TpaHCKpunTa, Komupyromero M mnojgunentua VSV, mocnenoBaTelbHOCTh HYKJICHHOBOU
KHCJIOTBL, KOTOpas sBISETCA MaTpULEeN MAJs MOJOKUTEIbHO-CMBICIOBOTO TPAHCKPUIITA,
koaupyromero F monunentuny CDV, nocnenoBaTenbHOCTb HYKJIEMHOBON KHCIOTBI, KOTOpast
SABJISIETCS. MAaTpULEH U1 IOJIOKUTENBHO-CMBICIIOBOIO  TPaHCKpunTa, kopupyrowmero H
nonunentu CDV, u nocnenoBaTenbHOCTh HYKJIEMHOBON KUCJIOTHI, KOTOpas sIBJISIETCS MaTpULeH
ISl TIOJIOSKUTEJIBHO-CMBICIIOBOTO TpaHckpunTa, koxaupyrowero L momunentuny CDV, rne B
monekyjie PHK orcyTcTByeTr mocnenoBaTeIbHOCTh HYKJIEMHOBOW KHUCJOTBI, KOTOpasi SIBJISIETCS
MaTpHULEH U TOJIOKUTENBHO-CMBICIIOBOIO TPAHCKPUITA, KOAMPYIOLIEro (PyHKUHOHAIBHBIN G
nonunentun VSV. F nomunentuny CDV MokeT uUMeTh NOCNEAOBATENBHOCTb CUTHAJIBHOTO
MEeNnTUaa, KOTopasi UMEeeT AJIMHY MEHbLIE 75 aMMHOKHCIIOTHBIX OCTaTKOB. IlocnenoBaTenbHOCTD
CUTHAJIbHOTO TIENTHIAa MOXKET BKJIIOYAaTh He OoJible 75 aMHMHOKHUCIOTHBIX octaTkoB SEQ ID
NO:6. F nonunentun CDV moxet Bximtouats SEQ ID NO:4 npu ycnosum, uro B F nonunentune
CDV OTCyTCTBYIOT, IO MEHbLIEH Mepe, AMUHOKUCIIOTHBbIE OCTaTKu 1-60 WiIn OTCYTCTBYIOT, IO
MeHblIel Mepe, aMUHOKHCIOTHbIe octatku 1-105 SEQ ID NO:4. PekoMOMHAaHTHBINH BHPYC,
Bmovaromit F nomunentun CDV u H nomunentun CDV, Moxer aeMOHCTpUpPOBATh
MOBBIIIEHHYIO (DY30T€HHYK) AaKTUBHOCTh MO CPAaBHEHHIO C COIMOCTaBHUMBIM KOHTPOJIBHBIM
PEeKOMOMHAHTHBIM BHPYCOM, BKJIFOYAOIIUM moyHopasMmepHbiii F momunentun CDV u H
nonunentuny CDV mukoro tuna. H momunentun CDV mosxker Obite H momunentumom CDV,
ONMUCAaHHBIM B OAHOM U3 mpenpiaymux adzaueB. H nomunentuny CDV moxker BKIOYATH
AMUHOKHCJIOTHYIO  IIOCJI€IOBATEeIbHOCTh  OJHOLeNIoueyHoro anrturtena. (OgHouenodeyHoe
AHTHUTEJIO MOKET OBITh OJHOLETIOYEYHBIM AHTUTENIOM, HampaBiieHHbM mpotuB CD19, CD20,
CD38, CD46, EGFR, oFR, HER2/neu umu PSMA. Monekyna PHK wmoxer BKIHOYATH
MOCJIEIOBATEIbHOCTh HYKJIENHOBOM KHUCIJIOTBI, KOTOPAsl sIBJISIETCS] MATPULIEH ISl TOJIO>KUTENIBHO-
CMBICJIOBOTO TPAHCKPUIITA, KoAupyrouiero noaunentun NIS.

B npyrom BapmaHTe OCyLIECTBJIEHUSI B AAHHOM JOKYMEHTE MPENIOKeHA KOMIO3ULIUS,
BKJIFOYAIOII[asi BUPYC COTJIACHO JIFOOOMY M3 MPEbIAYIINX a03aLes.

B npyrom BapuaHTe OCYyLIECTBJIEHMs B JaHHOM JOKYMEHTE MNPEIJIOKEHA MOJIEKYJIa
HYKJIEMHOBOM  KHUCJIOTBL, BKJIKOYAKOLIAs LEeNb HYKJIEHMHOBOM KUCIOTBI, BKIHYAOILIYIO
MOCJIEIOBATEIbHOCTh HYKJIEHHOBOM KHUCIJIOTBI, KOTOPAsl sIBJISIETCS] MAaTPULIEH ISl MIOJIOKUTEIBHO-

CMBICJIOBOTO TPaHCKpuMTa, komupyromero N nomunentun VSV, nocienoBaTenbHOCTb



HYKJIEUHOBOM KHCJIOTBL, KOTOpas SBJSIETCS MATPULEH JUIsl MOJOXKUTEIbHO-CMBICIOBOIO
TpaHCKpumnTa, Kkoaupyroumero P nomunentuny VSV, mnociaenoBaTenbHOCTh HYKJIEHMHOBOMU
KHUCJIOTBI, KOTOpas SBISIETCS MAaTpULEH MAJsi  MOJOXKUTEIbHO-CMBICIOBOTO TPAHCKPUIITA,
xkoaupyomero M nonunentun VSV, mnocienoBaTeNbHOCTb HYKJIEMHOBON KHCJIOTBI, KOTOpPas
ABJIAETCS MATpULEH Uil  MOJIOKUTEIbHO-CMBICIOBOIO TPAHCKpPUNTA, Koaupyromero F
nojunentun CDV, nocnenoBaTenbHOCTh HYKJIEMHOBOM KHCIOTBI, KOTOpasl ABISIETCS MaTpULEH
I TIOJIOKUTENIbHO-CMBICIIOBOrO  TpaHckpunTa, komgupytowmero H mnomunentun CDV, un
MOCJIEIOBATEIbHOCTh HYKJIEMHOBOM KHUCIIOTBI, KOTOPas SIBJISIETCS] MaTPULIEH Uil TIOJIOKUTEIBHO-
CMBICJIOBOTO TpaHCKpuITa, Komupyromero L momunentun VSV, raoe mnenb HYKJIEHHOBOM
KHCJIOTBl HE COAEPKUT TMOCIEAOBATENBHOCTh HYKJIEHHOBOM KHCJIOTBI, KOTOpas SBJSAETCS
MaTpULEeH JUIS MOJIOKHUTENbHO-CMBICIIOBOIO TPAHCKPUNTA, KOAMPYIOLIEro (PyHKUHOHATIBHBIH G
nonunentun VSV. F nomunentuny CDV MoxeT uMeTh MOCIENOBATENbHOCTb CUTHAIBHOTO
NEenTuaa, KOTopasi UMeeT JJIMHY MEHbIIEe 75 aMMHOKHCIIOTHBIX OCTaTKOB. IlocnenoBaTenbHOCTH
CUTHAJIBHOTO TENTHAa MOXKET BKJIOYAaTh HEe OOJblne 75 aMMHOKHCIOTHBIX octaTkoB SEQ ID
NO:6. F nonunentun CDV moxer Bimouats SEQ ID NO:4 npu ycnosuwy, uto B F nonunentune
CDV oTcyTCTBYIOT, IO MEHBLIEH Mepe, aMUHOKHUCIIOTHBIE OcTaTKU 1-60, WM OTCYTCTBYIOT, IO
MeHbIIeH Mepe, aMUHOKHCIOTHBIe octaTku 1-105 SEQ ID NO:4. PekomMOMHaHTHBIH BHpYC,
Bmovarouiit F monunentun CDV u H nomunentua CDV, MoxeT aeMOHCTpUPOBAThH
MOBBIIIEHHYIO (Y30r€HHYI0 AaKTUBHOCTb IO CPAaBHEHHIO C COMOCTaBHUMBIM KOHTPOJBHBIM
PEKOMOMHAHTHBIM BHPYCOM, BKIFOYAIOLIMM MosHopasMmepHbeli F momunentun CDV u H
nonmnentun CDV aukoro tuna. H mopunentun CDV moxker ObiTe H monunentumom CDV,
ONMUCaHHBIM B ONHOM u3 mpenplaymux abdzaue. H nomunentuny CDV Mmoker BKiIOuaTh
AMUHOKHUCJIOTHYKO  IIOCJIE€OBATEIbHOCTh  OJHOLIENIOUEYHOro aHrturtena. (OgHoLEnodeyHoe
AHTUTEJIO MOXET OBITb OIHOLETIOYEYHBIM aHTUTENOM, HampasieHHbIM npotus CD19, CD20,
CD38, CD46, EGFR, oFR, HER2/neu umu PSMA. Monekyna PHK wmoskeT BKIHOYAThH
MOCJIEIOBATEIbHOCTh HYKJIEUMHOBOM KUCIIOTBI, KOTOpAsi SIBJISIETCS] MAaTPULIEH ISl IOJIOKUTEIBHO-
CMBICJIOBOTO TPAHCKPUIITA, KOAUpYrouero nojaunentua NIS.

B npyrom BapuaHTe OCYLIECTBJIEHHUS B AAHHOM JOKYMEHTE IpPENIOKeHa KOMIO3ULMS,
BKJIFOYAKOIIAasi MOJICKYJIY HYKJIEHHOBOH KHCJIOTBI B COOTBETCTBHH C JIFOOBIM W3 MPEABIAYIINX
a0zares.

B npyrom BapuaHTe OCYLIECTBICHHS B JAHHOM JAOKYMEHTE MPEIJIOKEH CIIOco0 JIeUeHUs
paka. Cnoco0 BKIOYAeT BBEACHHWE KOMIIO3HMLWHM, OMHUCAHHOH B HACTOSALIEM JOKYMEHTE
(HarmpuMep, KOMIIO3HMILMH, COAep:Kalled BHPYC, OMNHMCAHHBIA B HACTOALIEM JOKYMEHTE),
MJIEKONUTAOLIEMY, BKJIIOYAIOLIEMY PAaKOBbIE KJIETKHM, IJ€ KOJUYECTBO PAKOBBIX KJIETOK Y
MJIEKOIIUTAIOLIETO CHIDKAETCS MOCNe BBEAEHHUs. MIIEKONHUTAIOINM MOXKET OBbITh uenoBek. Pak
MOJKET OBITb MHEJIOMOH, MEJNaHOMOM, TJIMOMOMU, JTUM(POMOH, ME30TeIMOMOMN, PaKkOM JIETKOTO,
pPakOM TOJIOBHOTO MO3ra, PakOM >KeJyAKa, PAKOM TOJICTOM KMIUKH, PAaKOM MPsSMON KHUIIKH,
pPaKOM IOYKH, PAKOM MPENCTATEIbHOM JKEJIEe3bl, PAKOM SIMYHUKA, PAKOM MOJIOYHOH KEJe3bl,
PaKOM IMOAKEITy JOYHOU JKEJIE3bl, PAKOM [I€YEHU UJIU PAKOM IOJIOBbI U IIEH.

B ngpyrom BapuaHTe OCYIIECTBIEHHS B JaHHOM JOKYMEHTE NPEIJIOKEH Crocod
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UHIYKIIH PErpeccu OMyxonu y miekonuraromero. Criocod BKIFOUAET BBEACHUE KOMIIO3HULIUH,
ONMHCAaHHON B HACTOALIEM JOKYMEHTe (Hampumep, KOMIIO3UIMHM, COAep Kameil BUpYC,
OMUCAHHBI B HACTOALIEM AOKYMEHTE), MIIEKONHTAIOLIEMY, BKIJIIOYAIOIEMY OIyXOjb, TIJe
pa3Mep OIyXOJIHM YMEHBIIAETCs 1OC/e BBeACHUs. MIIEKOMUTAIOIUM MOXKET OBbITh uenoBek. Pax
MOXET OBITh MHEJIOMOH, MENaHOMOH, TJIMOMOMH, JTUM(POMOH, ME30TEeIHOMOH, PaKkOM JIETKHX,
PaKOM TOJIOBHOTO MO3ra, PakoOM >Key[Ka, PakOM TOJICTOM KUUIIKH, PAKOM NPSAMON KHILUKH,
PaKOM MOYKH, PAKOM MPEACTATEIbHON KEJIEe3bl, PAKOM SIMYHHMKA, PAKOM MOJIOUYHOM >KENe3bl,
PaKOM IMOKENyOYHON JKeJle3bl, PAKOM TeUeHHU WM PaAKOM TOJIOBBI U IIEH.

B ngpyrom BapuaHTe OCYLIECTBIIEHHS B JaHHOM JOKYMEHTE NPEAJIOKEH Crocod
BbIJICJICHHUS PETIMKALMOHHO-KOMIIETEHTHBIX BHPYCOB BE3UKYJISIPHOTO CTOMATHTAa U3 KJIETOK.
Bupycel  BesukynspHoro - cromatuta  BkiaodaroT  Mosekyidy  PHK,  Bxmouaromyro
MOCJIEI0BATENBHOCTD HYKJIEMHOBOIN KUCIIOTHI, KOTOpasl IBJSIETCSI MaTpULIEH U1l TOJIOKUTENBHO-
CMBICJIOBOTO TPaHCKpUNTa, Kkomupyromero N mnomunentun VSV, mnocnenoBaTenbHOCTh
HYKJIEHHOBOM KHUCJIOTBI, KOTOpas sBJAETCA MaTpULEll A MOJOXUTEIbHO-CMbICIOBOTO
TpaHckpumnTa, koaupyroumero P momunentua VSV, mnociaenoBatenbHOCTh HYKJIEUMHOBOW
KHUCJIOTBI, KOTOpasi sBJsIeTCss MaTpuled AJsd  MOJOKUTENbHO-CMBICIOBOTO TPAaHCKPUIITA,
koaupyromero M nonunentun VSV, mocnenoBaTeNbHOCTb HYKJIEMHOBON KHCIOTBI, KOTOpas
SABJISETCS MaTpULEd [UIsl  TOJIOKUTEIbHO-CMBICIOBOIO  TPAHCKpUNTA, Koaupyroinero F
nonunentun CDV, nocnenoBaTenbHOCTh HYKJIEMHOBON KHMCIOTBI, KOTOpPasl SIBJISIETCS MaTpULeH
ISl TIOJIOJKUTENIbHO-CMBICJIOBOTO  TpaHckpunTa, koaupywowmero H mnomunentun CDV, u
MOCJIEI0BATENBHOCTD HYKJIEMHOBOIN KUCJIOTBI, KOTOPAsl IBJISIETCS] MaTpULIEH 11l TIOJIOKUTENbHO-
CMBICJIOBOTO TpaHckpunTa, konupyromero L momunentua CDV, rme monekyna PHK He
COZIEP>KUT MOCJIEAOBATEIbHOCT HYKJIEMHOBOM KHUCJOTBI, KOTOpas SIBJIAETCS MaTpHULEH A
HOJIOKUTEIBHO-CMBICIIOBOTO  TPAHCKPUNTA, KOAMPYIOINEro (PyHKIHMOHAJIbHbIH G MONUIENTH]
VSV. Cnocob Bkr0O4aeT: (a) BBEACHUE HYKJISUMHOBOW KHMCJIOTHI, Koaupyroieii monekyny PHK, B
KJIETKH B YCJIOBHSIX, IIPU KOTOPBIX MPOAYLHUPYIOTCS PEIIMKALMOHHO-KOMIIETEHTHBIE BHUPYCHI
BE3UKYJIIPHOTO cToMaTuTa, U (b) cOOp perimKaoHHO-KOMIIETEHTHBIX BUPYCOB BE3UKYJIIPHOTO
CTOMATHTA.

Ecnn He yka3aHO WHOe, BCE TEXHHUYECKHE W HayuyHble TEPMHHBI, HCIIOJNb3yEeMbl€ B
HACTOSIIEM OINUCAHWH, MMEIOT TO K€ 3HAYEHHE, KOTOpPOe OOBIMHO M3BECTHO CIELHMAIUCTY B
o0yacTH, K KOTOPOH OTHOCUTCS JaHHOe u3o0pereHue. XOTs CrnocoObl W MaTepHalbl,
aHAJIOTUYHblE WM 3KBUBAJIEHTHbIE OMNHCAHHBIM B  HACTOSIEM JOKYMEHTE, MOTYT
UCTIONB30BAThCS TSI TPAKTUYECKOH peanu3auuyd H300peTeHHus, MOAXONIIIHE CHOCOObI |
MaTepHalibl ONMCAaHbI HIDKe. Bee myOmukaruy, 3asBKH Ha IATEHT, MATEHTHI U IPYTHe UCTOUYHUKHY,
yKa3aHHbIE B HACTOALIEM JJOKYMEHTE, MOJHOCTHIO BKJIIOUEHBI MIOCPEICTBOM OTCBUIKU. B ciydae
NPOTHBOPEYMsS ~ HACTOsIILEe  OMHCAaHWe,  BKJIIOYAs  ONpeNeNieHws,  OyneT  UMeTh
npeuMylIecTBeHHy0 cuiy. Kpome Toro, marepuanbl, crnocoObl W HPUMEPbI  HOCST
UCKJIFOYMTENIbHO WJUTFOCTPATUBHBIN XapakTep U He OJIKHBI pACCMaTPUBATLCS KAK OTpaHUUYEHUE.

ITonpobHOCTH OmHOrO wWiM 0OoOJee BAPHAHTOB OCYLIECTBICHHS M300peTeHUs

NpeaACTaBJICHbI Ha IMpUJIAra€MbIX YEPTCKAX U B ONMUCAHUU HUXKE. I[pyrI/Ie MMpU3HAaKHU, OEJInu U
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npeuMylLIecTBa U300peTeHns OyayT O4eBUIHBI U3 OIUCAHMS M YEePTEXKeH, a Takke U3 (POpMyIIbI
n300peTeHus.

OITMCAHUE YEPTEXXENU

@urypa 1. MonexkyssipHbelli (UIOreHeTUYeCKUH AaHajlu3 TIeHa TeMarrIIOTHHUHA
redotunoB CDV wmeromoMm MakcumanbHOro mnpasnononodus. [lepeBo ObUIO TOCTPOEHO €
HIOMOIIBI0 METOAAa MAaKCHUMAJIbHOrO Ipaspononodus Ha ocHoBe OOo00ImeHHO#H oOpaTtumoil BO
BpeMeHU Mojenu. AHanu3 Bkmodan 119 nmonHeix Hykyneotuanelx H mocnepoBarenbHOCTEN
CDV. lItammer 22458/15 u 5804 Obutn knaccudunmposanbl kak Arctic-like u Europe-1/South
America | reHOTHUITBI, COOTBETCTBEHHO. DBOJIIOLIMOHHbIE HccienoBaHus nposoauau B MEGAT.

@urypa 2. [Tonyuenue komriekcos H/F CDV mist HanpaBieHHOTO CIUSHUS KJIETOK. (A)
Ananu3 o0pa3oBaHUsl CUHIIUTHEB. MOHOCIION KJIETOK Vero M KJIeTOK Vero, 3KCIPEeCCUPYIOLINX
nonunentuabl Hextuna-4 denoseka win nonunentunbl SLAMF1 cobaku, kKoTpaHCHUIIUPOBAIIH
SKCIPECCUOHHbIMH MasMupamy, kopupyromumu H w F  nmomunentun, us CDVS5804,
CDV22458/16 nm CDV gpgerstepoort (o6pasyrommit xpymase 6mmery (CDVoL), kKak ykazano. OOpasosanue
CUHIIUTHEB pEerucTpupoBaiu d4epes 24 daca mocie okpammuBanHuss no ['mmsze. (B) Knerku
TOTIONIHUTENBHO TpaHCHUIMPOBANH IUIa3MHUION, 3Kkcmpeccupyrouet GFP, mns moBbimeHus
yyBcTBUTENbHOCTU. DAPI ucnonb3oBamu mms  okpammBaaust  sigep. (C) Cxemarudeckoe
n300pakeHne pelenTop-3KCIOHUPYyeMOoro Oejka mpupervienns MopOwumBupyca. PenenTop-
CBSI3bIBAIOIIUIT OeNOK comeprkan nuromazmarnyeckuii XBocT (C), TpancmemOpanHbiil nomeH (T)
u 3KkTofomMeH, cnuThiii ¢ CD38-ciennpuyHbIM OQHOLETIOYEYHBIM BapUabenbHbIM (parMeHTOM
(scFv), mocne koroporo cienosasna His-merka. (D) IloBepXHOCTHasi 3KCIpEcCHsi peLenTop-
OKCIIOHUPYEMBIX OenKkoB MIPUKPETUICHUS MOpOUILIUBUpYCA. Knerxu HEK293T
TpaHC(UUUPOBAIM  YKAa3aHHBIMH  OeNKaMH  INPUKPEIUIeHUs C  [epeHanpaBJIeHHOM
cneruduyHOCTBIO NpoTuB penentopa CD38, u uccnenoBaan MOBEPXHOCTHYIO SKCIPECCHIO C
nomotuteto FACS mnpu ucnonszoBanun ®I-konbroruposaHHoro anturena npotus HIS. (E)
CxemaTnueckoe MpencTaBieHHe KOJIMYECTBEHHOrO aHalinu3a CIHUSHUA Ha OCHOBE aHaln3a C
CaMOaCCOLMMPYIOLIEHCs pa3ieieHHo momudepa3oi. I GekTopHbIe KISTKH TPAHCPULIHPOBAIIH
wiasmuaamy, koaupyromumu H u F nonunentuapl, 1 mnasmMunaMy, KOAUPYIOLUMU MOJIOBUHY
mormpepaser Renilla (RL) u 3enensie ¢ayopecruentnsie Oenku (GFP). Knetku-mumeny,
HECyI[Me pPEeLenTOPbl, TPAHCPHUUMPOBAIH IUIA3MUAAMH, KOIHUPYIOIIUMHU APYTYIO TOJOBUHY
pa3eNeHHBIX HA JIBE€ YaCTH PENOPTEPHBIX T'€HOB, M CMEIIUBAIN C 3(PHEeKTOPHBIMH KIETKaMH.
[Tpu cMemMBaHUM COAEPIKUMOTO KJIETOK He(YHKIMOHAJIBHBIC TOJIOBHHBI PETIOPTEPHBIX T€HOB
BOCCTaHABIIMBAIOT AKTUBHOCTh (PEPMEHTA, KOTOPYIO U3MEPSUTH B PEKHUME PEaJbHOIO BPEMEHHU.
(F) HampaBneHHass Ha KJETKy aKTHBHOCTb CIIHSHHS 3KCNOHUpoBaHHbIX Ha CD38-pernenrtope
OenkoB mpukperuieHus MopOmumBHpyca. (G EeKTOpHbIE KIETKH KOTpPaHCHULIUpPOBAIN
YKa3aHHbIMH TIapaMH  TOJHUMENTHAOB IPUCOEAMHEHUs/CIUThIX — nonunentunoB. [locne
COBMECTHOI'O KYyJIbTUBUPOBAHMS C KJIETKAMH-MUIIEHSAMU PETMCTPUPOBAIN JIFOMUHECLIEHTHBIH
CUTHaJI. 3HA4Y€HUs U IUIaHKU norpemHocted (SD) Oblam B3STHI U3 OIHOTO PEMPE3EHTATUBHOIO
5KCIIEPUMEHTA, IPOBEEHHOTO 110 MEHbILEH Mepe B TpeX MOBTOPHOCTAX. CleayeT OTMETUTD, YTO

curHanpHblii F mentug CDV Obin 3amenen romosoruyHoi ¢opmoit u3 MEV (SP MeV).



12

CTtaTHCTHYECKYIO 3HAYUMOCTh BBIUHCISIM C TIOMOIIBK ABYX(AKTOPHOTO AHMCIEPCHOHHOTO
aHaJIM3a ¢ KPUTEpUEM MHOKECTBEHHOro cpaBHeHHsI Tbioku. *, p<0,02; *** p<0,0005; ****
p<0,0001. (G) Lenocraocts H momunentunoB CDV. Knerku HEK293T Ttpancunuposanu
ykazanHbiMu H nonunentunamun CDV, u noxseprany kjieToYHbIE JTU3aThl IMMYHOOJOTTHHTY C
anturenamu nporus HIS (H CDV) unum nporusB [B-aktuHa (koHTposib HaHeceHust). (H)
Hanpasnennoe Ha kietky cnusiaue komruiekcoB H/F ¢ mepenanpaBieHHOH crienu)UIHOCTBIO.
Cnusnne xietok onpenensiiay, kak ornucaHo B (C). DddexropHble KIeTKH KOTpaHCHUIMPOBAIN
HECeJIeKTHBHBIMH B OTHOLIeHHH peuentopa mapamu MeV H/F u CDV H5804/F22458/16 ¢
nepeHanpasieHHon crneuupuyuHocThid Kk  CD38 w  HacmamBamm Ha kietku CHO,
SKCIPECCUPYIOINE COOTBETCTBYIOLINE PELEeNTOpbl. 3HAUEHHUs M IUIAaHKU morpermHocteii (SD)
OBUIH B3SITBI U3 OJHOTO PENPE3EHTATUBHOIO SKCIEPUMEHTA, MPOBEACHHOrO 10 MEHbINEH Mepe B
Tpex noBropHocTsxX. (I) Ilepenanpasnenue cnenuduunoctr kommiekca H/F CDV wa Her2/neu.
AHamu3 CHMAHUS  KJIETOK TPOBOAWJIM C Hcmosib3oBaHueM kKommuiekco H/F  CDV,
skcnorupyromux Her2/neu-crienuduuneie scFv nnn apdurena (ZX). I[lokazansl apduHHOCTH
CBSI3bIBAHUS K 3KCIIOHMPOBaHHOMY Jurannay. (J) OTHoleHne Mexay SKCIpecchel perentopa u
ap(UHHOCTBIO CBS3BIBAHHMA C PelenTopoM. AKTUBHOCTh ciusiHus H momunentunos CDV,
skcrorupyromux Her2/neu-cniennduunsie apdurena ¢ pasnoit ahPpUHHOCTBIO, OLIEHHUBAIN HA
muamsix  Her2/neu-nonoskurensHeix  knerok: HT1080 (3,4x10°  monexyn/kierka), Sko3pi
(4,19x10° momexyn/knerka), TET67L (1,5x10° monexyn/kierka). Knerku, TpaHcuuupoBaHHbIe
tonpko F CDV, ncnonp3oBany B KaueCTBE OTPULATENIBHOIO KOHTPOJISL.

@urypa 3. Kommnexcst H/F n3 CDV MoryT 3aMeHsTh IIIMKONPOTEUHBI 000JIOUKH BHpYCa
KOpH, YTO MPHUBOAUT K HANPABIEHHOMY IPOHUKHOBEHHUIO B KIETKH MU PE3UCTEHTHOCTH K
aHTUTeNaM NpPOTUB BUpyca kopH. (A) Dkcmpeccus Ha noepxHocTH kietok. Knerku CHO
TpaHCHULUPOBAIN YKA3aHHOW TIa3MUAOH, skcnpeccupyrouieit H nomunentun (HIS-meuensiit),
BMecTe ¢ ofHOM u3 rnasmua DSP u nnasmunoil, sxcnpeccupytromei F nonunentun (MeV nmu
CDV F224568/16). Uepes 24 wyaca skcmpeccrto H onpemensiin ¢ momoursto CELISA ¢
anturenamu npotu HIS. (B) Knerku CHO, TtpancduumpoBanHble, Kak B (A), COBMECTHO
KYJIbTUBHPOBAJIM C YKa3aHHbIMU nody4eHHbIMH kieTkamu CHO, u nony4amu 3HaueHHs
JIOMHUHECLEHIIUM B TE€YEHHE 9-4acOBOTO Nepuoja. 3HAUYEHUS U IUIaHKHU morpemHocteit (SD)
OBUIH B3SITHI U3 OJHOTO PENPE3CHTATUBHOIO SKCIEPUMEHTA, TPOBEACHHOrO 110 MEHbINEH Mepe B
Tpex noeropHOcTsX. (C) BenkoBsiii coctaB Bupyca kopu, koaupyroiero kommiekcsl H/F CDV,
HanpasieHHble npotuB CD46 (scFv A09, Stealth 2.0). 1.6E4 TCIDsy uwactun moxsepraiu
snekrpodopesy B JICH-ITAAI' u UMMyHOOJIOTHHTY C COOTBETCTBYIOIIUM aHTUTENOM. Bupyc
KOpPH UCTOJIB30BaH B KauecTse KOHTpoist. (D) Kunernka perumkanuu. Kunernky pocra Stealth
2.0 Bupyca ompenensiii Ha Vero u Vero-HIS (mHOXecTBeHHOCTH 3apaxkeHus (MOI)=0,03) B
yKa3aHHbIe TOUkH BpeMeHU. Kunernka pocta MeV Ha knerkax Vero/hSLAMF1 Obuia BkIFOU€Ha
B nessix cpaBHeHus. (E) Ananus Helrpanuzanyuu. PuyopecleHTHbII aHaIu3 HEHTpaIu3auy 1mo
nonasieHn0 (HokycooOpa3oBaHUsT MPOBOIWIM ¢ aHTHCBIBOpoTKaMu k MeV u CDV. PasHble
pa3BeneHus] aHTHUCBIBOPOTKH TPENBAPUTEIBHO MHKYOHpoBanu B TeueHne 1 vaca mpu 37°C ¢

(UKCHPOBAaHHBIM KOJIMYECTBOM BHpYyCa. 3aT€M CMeCh WCIOJBb30BAIU Ui 3apa)KeHUs KIIETOK
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Vero-HIS, u konu4ecTBo BHpyca B KOHTPOJIBHBIX JIyHKax 0e3 aHTuren npuHuManu 3a 100%. Bee
KpUBbIE HEUTpaIN3aLMU NIPEACTABIAIOT CpelHee 3HaUeHHE U CTAHAPTHOE OTKJIIOHEHHE YeThIpex
IOBTOPHBIX KPHUBBIX, MOJYYEHHBIX Ha OAHOM 96-nmyHounom miaHuere. (F) Penenropnas
CENIEKTUBHOCTb  pekoMOuHaHTHbIX  BupycoB.  Kiuerkm  CHO,  skcmpeccupyroiiue
COOTBETCTBYIOLIHE PELENTOPbl, MHOULIUPOBAIN PEKOMOMHAHTHBIMU BHUPYCAMHU IPHU YKa3aHHON
MHOKEeCTBEHHOCTH 3apakeHusi. Ayroduyopecuenimo GFP peructpuposanu yepes 2 mHs.

®durypa 4. Onkonutnyeckass akTuBHOCTE MeV ¢ CD46-HanpaBieHHbBIMH XHMEPHBIMU
6enkamu obosouku. Meinmam CDB17 SCID noako:KHO MMIDIAHTUPOBAJN JIMHHIO MHEJIOMHBIX
kieTok uenoseka U266B1. Korma ofbem omyxomu mocturanm 500 MM>,  Mblueii
PaHIOMHU3UPOBAIIM U OCTaBsUIH Oe3 oOpaboTku (kKoHTposb PBS) wiM OZHOKPAaTHO BBOMMIIU
1x10° TCID*® wacTui BHYTPHBEHHO. 3aTeM perHCTpHpoBamu obbemsl omyxond (B) u
BbDKHBaeMOCTh (C).

Qdurypa 5. CxemMa WUIOCTPATUBHBIX PEKOMOMHAHTHBIX VSV B COOTBETCTBHH C
HEKOTOpbIMU ~ BapuaHTamu  ocymectBieHus.  VSV-hIFNB-NIS: VSV Indiana  Obin
CKOHCTPYHMPOBaH C JKcIpeccuei uenoeueckoro uHrepdepona Oera (hIFNP) B mexreHHOH
obnmactu M/G u cummnoptep hoauna Hatpus denoeka (NIS) B mexrennoit odmactu G/L, u
BBIZIEJIEH, Kak onucaHo B npyroi myomukanmn (Naik et al., Leukemia, 26:1870-78 (2012)). VSV,
skcnpeccupyromue CDV-Faysgig (¢ 3amenol curHambHOro mnentupa F momumnentuma CDV
curHajgpHeiM nentugoM F  momunentuma MeV) u CDV-Hsgyy, ObUTH  TONyHYEHBI C
ucnoyip3oBanuemM miatgopmbl pVSV-smart. Todeunble mytanmum B nojunentun CDV-Hsgos,
Y539A u RS529A, BBOAMIM C MOMOIIBK CaWT-HANPABJIEHHOIO MyTareHes3a AJid YCTPaHEHUs
npupogHoro Tponmsma k nonunentunam Hekrtuna-4 u SLAMF1 cofaku COOTBETCTBEHHO.
Hamnpasnennblie BUpychl ObUTH CO3AaHbI yTeM dKcronuposanus scFv, HampasienHsix Ha EGFR
wm CD38, Ha C-xonue CDV-Hsgy ¢ nunkepupiM nentugoMm IGES u monuructuannHoBOiM
metkoit H6. Koncrpykiuu F/H VSV-CDV ¢ nepenanpasieHHOI criennpUIHOCTBIO COXPAHSIIH B
Vero-autu-H6, uro obecneunBano WHPUIUPOBAHHE, aMIUTU(UKAILIMIO BUpPyCa U CIIMSHHE
KJIETOK-MHIIEHEH. Y Ka3aHbl TUTPHI U KAXKIOTO PEKOMOMHAHTHOTO BUpPYCa.

durypa 6. MoHocnon ykazanHeix kiaerok CHO (mukoro tuma wmim co CTaOMIIbHOM
OBEPIKCIIPeCCHell YKa3aHHBIX PELENTOPOB) JIOKHO HHOHUIUPOBAIA WU HHPHUIHPOBAIH
(MOI=0,2) VSV-CDVFH-GFP wm VSV-CDVF/H,,-0cEGFR-GFP. ®nyopecuentabie
mukpodororpapun Obutt monydeHsl npu 100-KpaTHOM YBENMYEHHMH B YKAa3aHHBIE TOYKH
BpemeHu. Okcmpeccuss GFP  (3eneHblil) koppenupyer ¢ WHQPEKUHPOBAHHEM BHPYCOM H
pacrnpocTpaHeHHEeM BUPYCa B MOHOCIIOSX.

@durypa 7. Monocnon ykasaHHbix kierok CHO (mukoro Tuma wiu ctabuiibHO
skcrnpeccupyromux penentopel EGFR nimn CD38) undunuposanu (MOI=0,1) VSV-CDVFH,,-
oEGFR wmn VSV-CDVFH,,-aCD38. Uepe3 42 w4aca MOHOCIOM KJIETOK (DUKCHpOBAIH
napapopMaIbAETHIOM U OKPALINBAIN KPUCTALIHYECKUM (proneToBbiM. POTOCHUMKU CHETaHbI
npu 40-KpaTHBIM YBEJIUYCHUH.

@urypa 8. Tepaneruueckue 3¢p¢pexrr xumepHoro VSV-CDVFHaa-oEGFR mnportus

KCeHOTPAHCIUIAHTaTa paka sWYHUKA 4deJioBeKa B OpromHOW mojoctH. CamMkaM TOJbIX
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OectumycHbIX Mblleld Bo3pacToM 5-6 Hemenb (Envigo, Indianapolis, IN) BHyTpHOprommHHO
umrutarTrpoBamn 2x10° knerox SKOV3ip.1-Fluc (200 mki/mbime) (nens -7). Yepes 7 nueii
nocie uMmIuiaHTauuu (neHb 0) Mbliel ¢ OMyXOJsIMH PaHIOMM3MPOBAIN HAa OCHOBE CHUTHAJIOB
moimdepaspl cBerisika ¢ ucrnoib3oBanueM cucremsl IVIS Spectrum (Perkin Elmer, Hopkinton,
MA). Msieii uneHTHGUIUPOBAIN IO MUKPOUHUITY U YIIHOMY Bblumy. ITocne pannomuszaumu
MBILIY TOJyYaad OJHOKPATHYH AO03Y 1x10" TCIDs, BUpPYCa WM KOHTPOJILHOTO (pU3pacTBOpa
(250 MKJ/MBIIIB) TyTeM BHYTPUOPIOLIMHHON HMHBEKUUH. MBI YCBHIISUIM, €CIH Y HHUX
Pa3BUBAJICS ACLIUT, OMyXOJH HA y4acTKe MOAKOKHON MHbeKuuH rnpesbimanu 10% maccel Tena,
WJIN €CJTH SKUBOTHBIC Tepstk >20% macchl Tena. Becex BbDKUBIIMX MbIIEH YCBITUSIA B KOHLE
skcniepuMenTa (neHp 92 nocne obpadboTku Bupycom). Kpussle BeikrBaemMoctu Karmnana-Meiiepa
CTPOMJIM W CPAaBHUBAJIU C MOMOIIBIO JIOTPAHIOBOro Kpurepus. KinmHHYeckre HaOMIOIeHHs |
Maccy PEerucTpUpoBalld TPU pa3a B HEAENI0 OO OKOHYAaHMS HCCIIENOBaHUS WIH YCHIIUIEHUS
MBILIH.

durypa 9 - mocnenoBaTenbHOCTh HYKJIEMHOBOH KucioTel (SEQ ID NO:1) ortkpsIToit
pamku cunteiBanusi CDV H, komupyromeit H nomunentun CDV (SEQ ID NO: 2).

@urypa 10 - mocnenoBarenbHOCTh HyKJIenHOBOH kucaoTel (SEQ ID NO:3) ortkpsiToit
pamku cunteiBanusi CDV F, xonupyrometi F nonmunentiun CDV (SEQ ID NO:4).

Qurypa 11. Ilepenanpasienne cnerudranoctu odonouknn CDV aukoro tuna Ha EGFR
u CD38. (A) Cxemarudeckoe MpeNCTaBlIEHHE CTPATErHy KIOHUPOBaHMSA Ans moiydeHuss H
nojunentuaos CDV  pmkoro Tuma ¢ NepeHanpaBlIeHHOH CIenu(puUHOCTBIO (CBEpPXY).
CrannapTHble OTHOOYKBEHHbIE COKPALIEHUS JJIsI AMUHOKHCIIOT MCTIONB30BANIN 11l 0003HAUEHHS
MU3MEHEHUH, BBEIEHHBIX U YCTPAHEHMs HCIIONb30BaHUs HaTUBHBIX penentopos (SLAMF1 u
HekTuHa-4) (cHusy). Hymepaums  amuHokucnor coorBercryer SEQ ID  NO:S.
OnHouenoueuHbple (parMeHTbl AHTHTEN MpeAcTaBieHbl B BHAe C-KOHIEBOTO YAIMHEHHS
riukonporenHa H ¢ ucnonb3oBanuem caiita pacueruienus: gpakropa Xa (Fxa) (aMMHOKUCTIOTHAs
nocienosarenbHocTh  IEGR). Bo  Bcex KOHCTPYKUMSIX — HEOOS3aTENbHO  MPUCYTCTBYET
TeKCariCTUIMHOBAasE MeTKa JUis OOJIerdeHus CraceHusi Bupyca Ha kietkax Vero-His. (B)
DKCIEePUMEHThI IO KOTPaHCHEKLUHH, JEMOHCTPHPYIOLINE HAMpPABISCHHYID KOMIETEHTHOCTb
cmusiHus peuentop-ciaenoro H nonunentuna, HanpasineaHoro Ha CD38. Knerku CHO-CD38 B
12-yHOUHBIX TUIaHIIeTaxX KoTpancunuposanu mubdo [IMB-nanpassiemoit F mnasmunoii CDV,
6o [IMB-nanpasnsiembim CDV H-CD38 nukoro tuna, mu6o [IMB-HanpasisieMbiM penientop-
cieneiv  CDV  H-CD38, u uepes 24 w4aca kjeTkH (UKCHPOBAIM, OKPAIIUBAIA |
BusyanusupoBanu. (C) HampaBneHHOe CUsHUE KIIETOK, OMOCPENOBAHHOE KOHCTpyKImsiMu H
CDV, 0o yCTOWYMBO K CMEIIAHHOW YEJIOBEYECKOH MMMYHHOHW CHIBOPOTKE MPOTHUB KOPH.
Knerku CHO-CD38 kotpancdunmposamn LIMB-nanpasnsembivu masmunamu H u F BmecTe ¢
[IMB-nanpasnsemori minasmugo GFP mia Busyanmmsanmm ¥ MHKYOMpPOBaM C YKa3aHHBIMU
pa3Benenusimu. Kiietku ¢ororpaduposanu uepe3 24 gaca nocie tpanchekun. (D) XumepHbie
BUpPYCHI KOpH, Hecymue HanpasiaeHHble H momunentuasl CDV, coxpaHsoT cnermuuIHOCTh Ha
naHenu kierok CHO, skcrpeccupyromux TpeOyemble pelenTopbl, WiIH JIMHHUSIX YEJTOBEYECKIX

ONMyXOJIEBBIX KJIETOK ¢ TpeOyeMmbIM peuentopoMm. JIMHHUM  KJIETOK  HMHQUIUPOBAIN



15

cooreercTByrommMu Bupycamu ripu MOI 0,5 u ¢otorpaduposanu uepes 48 gacos. (E) Cxema
SKCIIEPUMEHTA [UJIsl HCCIIENIOBAHMS OHKOJUTHYECKOW d(pdexTuBHOCTH U crienudpuIHOCTH
XUMEPHBIX BUPYCOB KOPH in vivo ¢ nepeHanpasieHHoN obonoukol CDV. bectumycHBIM MblIiam
HUMILIAHTUPOBAIIU 5x10° kerok SKOV3ip-fluc nopkoxHo (1/k) winu BHYTpUOPOMIUHHO (B/0), €
NOCJEAYIOLIUM BBEACHUEM 6 103 1x10° TCIDso/M1 BHYTPUOIYXO0JIEBO (B/0) AJIsl MOJKOKHBIX
OITyXOJIeH UJTH 2% 10° TCIDs/mn BHYTPUOPIOLITMHHO s B/O omyxouieil pa3 B ABa AHsI, HAYUHAS C
ausi 10. (F) UupuBunyanbHble 0ObeMbl MOOKOKHBIX omyxojeit SKOV3ip, obpaboTaHHbIX
COOTBETCTBYIOLIMMH BUPYCaMH (CBEPXY), M BbKUBAEMOCTh JKUBOTHBIX ¢ BHYTPUOPIOLUTHHHBIMU
OMyXOJISIMH MOCJie 00pabOTKH COOTBETCTBYIOIIUMU BUPYyCaMu (CHU3Y ).

Qurypa 12 - BblpaBHHMBaHME pemnpe3eHTaTuBHOro uucia H mnonunentunos CDV.
Bepxusisi mocnenosarenpHOCTh (0003HauenHas AF378705.1 Americal) mpencraensier coOoit
SEQ ID NO:5 u ucnonp3yercst B LIeJIsIX HyMepaLuu B YKa3aHHBIX CIy4asx.

Qurypa 13 - BelpaBHHUBaHME penpe3eHTaTuBHOro umucna F nomunentumos CDV.
[TocnenoBaTeabHOCTh CUTHAJIBHOTO MENTHAA TSHETCS OT aMHHOKHCIOTHOIO IMOJIOKEHHst 1 1o
AMHHOKHUCJIOTHOTO TmonockeHust 135, BepxHss mocnenoBaTenbHOCTh (0OO3HauYeHHAs Kak
AF378705.1 Americal) mpencraBnser coboii SEQ ID NO:7 u wucnons3yercs B LEsX
HYMEpaLUHu B YKa3aHHBIX CITyYasiX.

@durypa 14. CDV OL wmoxer wHQUUUPOBaTH KJIETKH, Ha KOTOPBIX OTCYTCTBYIOT
peuentopsl SLAMF1 u Hektun-4. (A) Onenka nadpunuposanus kierok Vero uszonsaramu CDV
B cpaBHeHuHu co mrammoM OL. Knerkn nnpunmposanu npu MOI 0,1 (onpeneneHo Ha KieTkax
Vero-dogSLAMF1) u uepe3 48 wuacoB okpammBann Hema-Quick nns Busyammsamum. (B)
ITanens xknerok CHO, skcripeccupyroIinx pasHble peleBaHTHBIE PELENTOpPbl, HMHPULUpOBAIN
penoprepom eGFP MeV, Bxmouaromum raukonporenasl H/F OL CDV. HUudeximonHoCTS
PErHCTPUPOBAIIH C IIOMOIIBIO (PIIYOPECLIEHTHOIO MUKPOCKOMa. 40X yBelTn4YeHue.

@urypa 15. I'ereponornunas xomOunamus H/F CDV mukoro tuma ¢ yKOpO4YEHHBIM
CHUTHAJIbHBIM TENITUAOM MPHUBOANWT K YCHJICHHIO PELENTOP-3aBUCHMOTO CJIHMSHHUSI B PE3yJIbTaTe
bonee cmaboro H-F B3ammopnerictBus. (A) OOpasoBaHHMe CHHIHMTHEB B  KJIETKax,
kotpaHchuuupoBanHeix CDV-F, CDV-H u eGFP. Curnamensie nentunsl CDV-F  Obutn
3amMeHeHbl romosioroM MeV-F, kak 0003Ha4eHO YepHBIMU MPSIMOYTOJIbHIUKAMU Ha cxeme. Uepes
24 w4yaca mocie KOTpaHC(HEKIMH OLEHKY ClusiHus oueHuBanu no kaHainy GFP. (B)
KonmudectBenHnblii aHamm3 ciusiausi. Dddexropubie knetku BHK Tpanchuumposanu ykasaHHOU
koMOuHanwmel 6enkos npukpervieans (CDV-H wnu Nipah-G) u 6enkos ciusinus (F) ¢ ogHOM 13
MJIa3MHI, COAEPKaIUX OAHY M3 JIBYX 4acTeil pasneneHHoro penoprepa. Knerku-mumenn CHO
u kaerku CHO, skcnpeccupyromue CD38 (CHO-CD38), TpanchunmpoBanu Apyroi
MJa3MUA0M, COAepsKalleld OAHY M3 ABYX 4YacTell pasfefeHHOoro penoprepa. Uepe3 16 udacos
10CJIe TPAHC(EKIMH KJIETKH HACIauBaJIN 1 Yepe3 8 4acoB ONpenensifn akTHBHOCTD JIFOLU(epa3bl
Renilla (RLU). 3HaueHust npeacTaBisitoT coO0il cpenHee 3HAUeHHEtCTAHAAPTHOE OTKJIOHEHHE
(SD) omHOro penpe3eHTaTHBHOTO JKCIEPUMEHTa, INPOBEIEHHOIO B TPEX IOBTOPHOCTSIX.
CraTuCTHYECKYIO 3HAYMMOCTb OINpPENEeNsId C TOMOLIBI0 OIHO(AKTOPHOTO AMCIEPCHOHHOTO

aHaJn3a C KpUTEpUEM MHOKECTBEHHBIX cpaBHeHMH Xonma-IlIuaaka (ns, HesHaunMeIi *, p<0,05;
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** p<0,002; *** p<0,0001). (C) Koummynonpeuurmranuss CDV-H/F. Knerku HEK293T,
TpaH3uTOpHO 3kcnpeccupyromue HIS-meuennsie Oenku CDV-H nukoro tuma uam MyTaHTHBIC
HIS-meuennnie Oenxun CDV-H Bmecte ¢ FLAG-meuenasiMu 6enkamu CDV-F, nusuposanu u
noaseprany umMmyHonperunuraiyu (MII) anrurenom npotus FLAG. HTEHCHBHOCTD CUrHana
orpeneNsi ¢ ucrnonb3oBanueMm anturena npotus HIS. (D) KonuuecTBeHHBIN aHANN3 CIUSHUS
NIOJTHOCTBIO TiepeHaHarnpasieHHbIX 0enkoB CDV-H u MeV-H na knerkax CHO u mpou3BOIHBIX
kaerkax CHO. Kommnexkcst MeV-H/F u CDV-H/F, HIS-meuensie mnmn HIS-meuensie u CD38-
nepeHanpasjieHHble, TpaHcumupoBamu B d(pPeKTOpHbIE  KIETKM U ONPEAeisIH
JIOMUHECLIEHTHbIN CHTHaln ¢ TedeHueM BpemeHu. MeV-Haals=MeV-H, ocnennennsiii B
otHomienuu CD46, Hektuna-4 u SLAMF1 nocpencrsom mytaumii Y481A, RS533A, S548L u
F549S.

Qurypa 16. KoHcepBaTUBHOCTh aMUHOKHUCJIOTHOrO octatka M437 B OGenke CDV-H B
pa3JMUHBbIX TEHETHYECKUX TpyInax. BbIpaBHMBaHHE NOCIENOBATENbHOCTENl MPOBOAWIU C
nocnenosarenbHocTsIMH CDV-H, monydennsimu u3 GenBank, Bkirodasi mocienoBaTeNIbHOCTb
CDV-H, onpeneneHHyr0 B naHHOM ciydae st usojsita SPA Madrid/22458/16. Ykazansl
perucTpaloHHbIe HOMEpa.

@urypa 17. LIe0CTHOCTh U 3KCIPECCUS XUMMEPHBIX JIMTAH-3KCIIOHUPYIOLIUX PELEeNTOp-
cBsi3bBaroIuX OenkoB. (A) BecrepH-Onor amanu3 kinerok HEK293T, TpaHcunmpoBaHHBIX
yKa3aHHBIMU OeJIkaMu, CIUThIMH, Wi HeT, ¢ scFv mporuB CD38. Benku mMeTwim aHTUTEIOM
nporus HIS unm antuTenom npotus B-aktuHa (KOHTpOJb HaHeceHus). (B) Dxcnpeccuro O6enkos
npuKperuieHnst 1 MyTanToB Ha kietkax HEK293T, ¢ukcupoBaHHbIX ¢ nepMeaOunnuzanneil uin
0e3, aHaTM3UPOBAIIN C MOMOIIBIO MMPOTOYHON LIUTOMETPUH. [ MCTOrpaMMBI MOJTyYeHBI U3 OTHOTO
PETPE3eHTaTUBHOIO SKCIIEPUMEHTa C ABYMs OMOJOrMYecCKMMHU MOBTOpHOCTAMU. CpenHee
reOMEeTPUYECKOEe 3HAa4eHHWe MHTEHCHUBHOCTU <+ CTAHAAPTHOE OTKJIOHEHHE AJsd  JABYX
OMONOrMYeCKUX MOBTOPHOCTEH MOKa3aHO B IMPAaBOM BEPXHEM YINIY Ka)KAOH TI'HMCTOIPAMMBL.
3amTprUXOBaHHbIE KPUBbIE 0003HAYAIOT KIETKH, TPAHC(HUIIMPOBAHHBIE yCTHIMH IJIA3MHIAMH.

@urypa 18. BcraBka FLAG-meTku B 3kTom0oMeH F u ee BinsiHMe Ha OMOPEAKTUBHOCTH
Oenka. (A) Cxemaruyeckue n3odpaskenus: HepacuierieHHbx MeV-F u CDV-F. Vkazanst NH2-
u COOH-xoHupl, curHanbhbiii nentun (SP), cnuteiii nentun (FP), TpancmemOpannas (TM) u
nuroruia3MaTiuueckas  obmactu.  [lokaszaHbl  TOCIENOBATENBHOCTb,  OKPYXKAKOINasi — CalT
pacuierieHnsi (BBIOENIEH JKUPHBIM IIPUPTOM), U TMOCIENOBATEIBHOCTh CIHTOTO MENTHAA.
Hywmepanust yuuTsIBaeT roMOTHIINYECKHE CUTHAIBbHBIE nenTuabl. (B) O0pasoBaHne CHHIINTHEB B
KJIeTKax Vero mocje KOTpaHC(eKIMH TOMOJOTMYHBIX SKcnpeccHoHHbIX Iuasmuag H u F co
BcraekaMu FLAG B pasHbix mnonoxkeHusix. Knerkm okpamumBanu uepe3 16 dacoB mocie
TpaHchekunn W monydanu Mukpodotorpadun ans koiamdectBeHHoro onpeneneHus. (C)
KomnuectBeHHast onenka oOpa3oBaHusi CHHLUTHA. JlaHHBIE TpENCTaBleHbl Kak CpenaHee
3HAYEHHELCTaHAAPTHOE OTKJIOHeHHe (n=20). 3HaYNMOCTb ONpenesId C  TTOMOIIBIO
0HO(AKTOPHOTO AMCIIEPCHOHHOTO aHAJIN3a C KPUTEPHUEM MHOXKECTBEHHBIX CPaBHEHUH XoiMa-
IMunaka (He, HE3HAUNUMBIH; *** p<0,001). (D) AHanu3 causHUA pacIIETICHHbIX HA JABE YaCTH

oenkoB mns korpanchekumn CDV-H/F SPA co BcraBkoit FLAG-metku wnm 0e3 Hee 1o
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amuHOKHUCHoTe 216. Curaan morudepasbl H3Mepsun yepe3 8 4acoB. DKCIIEPUMEHT MPOBOAMIIH B
JNBOMHOM TEXHUYECKON MOBTOPHOCTH.

@urypa 19. CD46-cnenuduunocts scFv. (A) Anann3 OenKOB-MHUIIEHEH C MOMOIIBIO
anextpodopesa B JCH-ITAAI. MW: wmapkep Monekyisipuoii maccel, C: OKpamnBaHue
Kymaccu; WB: Becrepn-OnotTuHr ¢ ucnojbp3oBanuem anturena k CD46. (B) Kpusas
SKCKJIFO3UOHHOH Xxpomarorpaduu ainsi CD46, ucnonb30BaHHOTO B SKCIepUMeHTax. PacueTHoe
3HaueHne MW ykasaHo u3 kanuOposouHoi kpuBoil. (C) Cesi3piBanne MedeHbIX scFv-Fc cnurhbix
OenkoB ¢ CD46 wunu Hextunom-4, ompeneienHoe ¢ mnomoinbio MDA, JlerekTupoBaHHe
NPOBOIWIN C HCHOJb30oBaHUEM Fc-(pparMeHTa, HCIONB30BAHHOIO B KAaueCTBE KOHTPOJIS
KondecTBa Oenka. DKCIepUMEHTHI IPOBOAIIIN B ABOWHOW TEXHUYECKOH MOBTOPHOCTH. JlaHHBIE
NPEACTABICHbl KaK CpeAHee 3HAuYeHHEeTCTaHNApTHOE OTKJIOHeHHe (n=2). 3HaYNMOCTb
ONpeNesIi € TMOMOINBI  OAHO(GAKTOPHOIO IUCIEPCHOHHOTO aHAJIW3a C KPUTEpUeM
MHOKECTBEHHBIX cpaBHeHui Xonmma-Illumaka. *, p<0,05; ** p<0,005.

durypa 20. Adppunnocts cBszbiBaHus ¢ CD46 skcnonupoBanHOro scFv ompenenser
CD46-3aBucumoe  ciusinue  kierok  kommiekca CDV  H/F ¢ mepeHampaBieHHON
cneunpuyHOCcThIO. (A) PemnpeseHTtatuBHas ceHcorpamMma (B pe3oHaHCHbIX enauHunax, RU)
csi3bBaHUsl CD46 ¢ MOBEpXHOCTSIMH OMOCEHCOpa, COAEPKAIMMHU (CIUIOIIHAS JIMHUS) WIIH He
comepamuMu  (TIpephIBUCTast JIMHHSI) OXHOLENouYedHble ¢parmMeHTbl aHTHTEna (ScFv).
DKCnepUMeHTaIbHbIE AaHHBbIe MpencTaBisiioT coboli BBenenune sckFv K2 B Teuenue 300 cek ¢
MOCNIEAVIOUM BBeneHueM Oydepa. 3areM Hang o0eHMMH TMOBEPXHOCTSIMH OHOCEHCOpa
nponyckanu 1 MkM CD46 u perucTpupoBaiiu CUTHa BO BpeMst (aCCOLMALINS) U TIOCTIe BBEICHUS
(nuccormanus). [ToBEpXHOCTH OKOHYATENIBPHO PEreHEPHPOBAIN B KOHLE I[UKJA, KAaK OMHMCAHO B
HacrosimeM nokyMenre. (B) CesseiBanue CD46 ¢ scFv npu oLieHke METOOM MOBEPXHOCTHOTO
IUIA3MOHHOTO pe3oHaHca. CeHcorpaMMbl MOKA3bIBAIOT €IUHULIBI OTBETA (UE€PHbIE JTMHUN) Pa3HbIX
koHueHTpauuii CD46 na scFv. Mopenb cBa3Banus 1:1 ¢ HaMIy4IINM COOTBETCTBUEM IOKA3aHa
NPEPBIBUCTBIMEU KPacHbIMU JIMHUSMU. AdduHHOCTb cBsizbiBanus (Kd) ompenensi Ha OCHOBe
ckopoctH accormanuu u auccornuanyu (Tadmuna 1). (C) KonudecTBeHHBIN aHANIU3 CIUSHUS IJTsI
BapuantoB MeV-H u CDV-H Ha xnerkax CHO. DkcnepuMeHT NpOBOAWIM B JIBOHHOM
MIOBTOPHOCTH U JBAKABI MOBTOPHJIN C AHAJIOTHYHBIMU pe3ysibTataMu (cM. @urypy 21). JlaHHbIe
NIPEICTaBJIeHbI KaK CpeJHee 3HAUeHUEe+CTaHAaAPTHOE OTKJIOHEHHE.

@urypa 21. ApdunHOCT CBsA3bIBaHMA SCFV, sKcroHMpoBaHHOrO Ha Komruiekce CDV-
H/F, nHanpaBnisieT ynydiieHHOe MexkieTouHoe ciusiHue. (A) Knerounslii uMMyHO(hE€pMEHTHBIN
aHamuz (CELISA) mns ompeneneHHs KOJIMYECTBA KJIETOYHOrO Oejika, HCIOJBb3yeMbId IpH
KoJuuecTBeHHOM aHanusze causHus Ha Purype 20C. CELISA mposoaunu Ha kierkax CHO,
TPaHCUIMPOBAHHBIX  YKa3aHHBIM  O€JIKOM  NPUKPETUICHHS, C  HCIIOJIb30BaHUEM
MOHOKJIOHaJIbHOTO aHTHTena mnpotuB 6xHIS-merku (n=5). (B) KonuuecTBenHblili anamms3
ciusiHust  CD46-nepenanpasnennoro komruiekca CDV-H/F ¢ ucnons3oBanuem scFv ¢
orperyiupoBaHHON adPuHHOCTHIO (Te ke naHHble, uTo U Ha Purype 20C). YS39A o3Hagaer
3ameny B CDV-H nns ycrpanenus npupoasoro tponusma k Hekruny-4.

Qurypa 22. CD46-nepeHanpasieHHble MUKonporenHsl odonouku CDV ompenenstor
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TponusMm BHpyca. (A) Cxemarmueckoe wusoOpaxenue Stealth: Bupyc kopu BakIuHHOTO
NPONCXOXKEHUs, nceBaoTunupoBannbiii CD46-nepenanpasieHHbiMu Oenkamu odonouku H/F
CDV. Co3nano npu ucnonb3osanuu BioRender.com. (B) Ponp apdunnoctu cesaszsiBanmst CD46
B TIPOHUKHOBEHHH BHpyca. Kierkum wuHQUUIUpOBaIM npuU yKa3aHHOH MHOXECTBEHHOCTH
3apaxkeHust Stealth-supycamu, skcrnonupyroummu scFv ¢ pasHoit adpdunnoctero k CD46.
Oxcnpeccuto eGFP xontponuposanu uepe3 48 u mocne 3apaxenus. (C) Kmerku CHO wu
IPOU3BOAHBIE KJIETKH, 3kcmpeccupyromue HIS-ncesnopenentop nnu CD46, mnduuuposamu
Fluc-skcnpeccupyromumu Stealth-supycamu (K1 u A09) nmpu MHOKECTBEHHOCTH 3apakKeHUs
0,5. Dkcmpeccuro Jrorudepasbl u3Mepsn yepe3 48 4acoB mocie WHPUIMPOBAHUS. N=2, 3a
uckimoyennem CHO-CD46, *, p-3nadenue <O0,05 (mByxcroponHuii t-xpurepmii), (D)
MHorocranuiiHas kuHeTuka pocra Stealth-A09 B knerkax Vero mmu Vero-oHIS. B ykasanHbrii
MOMEHT BPEMEHH COOHMpasd CYMEPHATAHT U OCANOK KJETOK M ONPENEeNsId TUTPhl BHpPyCa Ha
kietkax Vero-oHIS. 3nauenuss w 1utanku morpemHoctei  (SD)  ompemensim st
PETPEe3eHTaTUBHOIO 3KCIEPUMEHTa, MPOBEASHHOro B TpoiHOoW mosropHocTH. (E) benkosbrit
cocTaB BUPYCOB. BecTepH-0110T aHAIN3 MTPOBOIMIIN C HCIIOJIb30BAHUEM aHAJIOTHYHBIX KOJMYECTB
BUPYCHBIX YaCTULl U METUJIM COOTBETCTBYIOIMMHU AHTUTENAaMHU. Y Ka3aHa MOJEKyJsIpHas macca
crangapta. (F) Bupycusiii Tponmsm. IIponssopnbie xinerok CHO wHpuumposamm Bupycamu,
skcnpeccupyrommumu eGFP, kak ykazano. Uepes 48 yacoB onpenensuin ayTo¢1yopeCcUeHITHIO
eGFP. Macmradnas nunetiika, 200 MxMm. (G) I'enernueckas crabunpHocTh Stealth. Knerku Vero-
hSLAMF1 wundummposanu Stealth u mnaccupoBanm nHeckompko pas. Ilocme 8 maccaxkeit
COOpaHHBIi BHUPYC UCHONB30BAIM JUIA 3apPaXKEHUs KJIETOK Vero, 3KCIPEeCCUPYIOINX
yenoBeueckuit win codaunii SLAMF1. PenpesentaTuBHbie Mukpogotrorpaduu mokasaHbl Mocie
TPeX WUJM LIECTU JHEH MOCe 3apakeHHUs.

Qurypa 23. OueHka B3aUMONEWHCTBUH € peLenTopamMu sl CKOHCTPYHPOBAHHOIO
KomIutekca ammapata ciausaust CDV. Kierkn xorpancuumpoamn MeV-F u MeV-H wnn
nepeHanpasieHHbiMU Bapuantamu CDV-F u CDV-H ¢ CD46-cneuupuunsim scFv. B nemsx
BU3YaJTU3aL[UH KOTPAHCHULIMPOBAIIN SKCIPECCHOHHYIO Ma3mMuny, kogupyomywo eGFP, u uepes
24 yaca nocnie TpaHchekuuu Busyaauuposainu ayrodiyopecuenimio eGFP. YS39A yka3sbiBaer
Ha 3ameHy B CDV-H nna cHuwkenus npupoagHoro Ttponusma k Hexrtuny-4. [ns

MOJIVKOJIUYECTBEHHOTO OIPENEIEHUS] UCIIONB30BAJIM CUMBOJBI "+" U TaKue ke, KaKk Ha
y X

@urype 15A). "HeskcnonupoBaHHbIi" 03Ha4aeT oTcyTcTBHE SCFV.

durypa 24. Bricokas adpduaHOCTD cBsi3biBaHUsT CD46 ompenensieT OHKOIMTUYECKYIO
aktuBHOCTh CD46-HanpasneHHoro Bupyca Stealth B mMomenu paka sudamka Ha Mbimax. (A)
Cxema mmana wuccrnenoBanusi. OmnyxoneBele kietku SKVOv3ip.l, koxmupyromme reH
moimpepaszer ceerisika (SKOV3ip.Fluc), ummnanTupoBanu BHYTPUOPIOUITMHHO OECTUMYCHBIM
MmbimaM. B nenp 10 Tem ke myTem BBOAMIU 1% 10° TCIDs uactun Stealth. 3atem ¢ uHTEpBaIOM
B 7 nOHEH KOHTPOJMPOBAJIM OINYXOJEBYI0 HArpy3Ky C IOMOIIBbIO OHOJFOMHHECLIEHTHOM
susyanuzanun (BLI). (B) Kpussie BepkuBaemoctu Kamnana mbnueii-nocurenern SKOV3ip.Fluc,
nonyuyaBmux Bupycel Stealth-N1E u  Stealth-A09 (n=5). Craructuueckyro 3HaUYUMOCThb

OTIpeNeNsIN ¢ MoMolLIbio Jorpanrosoro kpurepus. (C) Penpesenratusnble n3obpaxenus BLI,
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MOKAa3bIBAIOIINE BUJ CO CIIUHBI 00paOOTaHHBIX JKUBOTHBIX. IHTEHCMBHOCTD M3Ny4eHUs ((POTOHBI
B CeKYHLy Ha CM Ha crepaamaH, {/c/cM’/cp) mepeBeNn B LBETA, YKA3bIBAIOLIHE OMyXOJEBYIO
HAarpy3ky Yy MblIell, COIJIaCHO YCJIOBHBIM OOO3HAa4YeHMsAM, MOKa3aHHbBIM crpasa. (D)
KonmuuecTBeHHast oreHka oOmed JIOMHHECHEHIMHM Tejla B (POTOHAX B CEKYHAY Ha CM Ha
cTepaauaH ((1)/C/CM2/Cp). n=5. Ns, He3HaunMbIi, *, p-3Hauenue <0,05; **, p<0,005.

@urypa 25. Bupyc Stealth-A09 BbI3bIBa€T OHKOJNM3UC, HEOTIMYHMBIH OT HMCXOIHOTO
MeV, B MOzenu MHOKECTBEHHOH MuesnoMbl Ha Mblmax. (A) Mpiu SCID, Hecymue nogkoskHble
onyxonu u3 kjetok U266.B1, mony4anu BHYTPUBEHHO CyOONTHMANbHYIO 103y BHpyca. Poct
OMyXOJM M3MEPsUIM IITAHTEHIHUPKYJIeM (N=5) W YCBIUISIM >KUBOTHBIX, KOT/Ia OIYXOJIH
U3BS3BISUIMCh, HJIM Korma pasmep omyxonmu pocturan 20% wmaccer tenma. (B) Kpusbie
BboKHBaeMocTH Karana-Meiiepa (n=5). 3HauuMbIe pa3Iuyusi MEKIY TPyNIaMH ONPEIeNsu C
UCTIONB30BaHUEM JiorpaHroBoro kpurepusi (*, p<0,05). (C) Murpauusi Bupyca B IOAKOXHBIE
OIyXOJIEBBIE KJIETKU TIOCIIE CHCTEMHOro BBeeHus. Jkcnpeccuto eGFP onennBany ¢ momorpto
UMMYHOTHCTOXUMHH JIBYX PEMPE3eHTaTUBHBIX OOPa3LOB M3 KaXIOH TIPYIIbl, COOPaHHBIX IMPH
ycoiuiennn. Macmtad, 200 HM.

@urypa 26. [losbiennas agpuaHOCTb cBsA3bIBaHU ¢ CD46 yiydmaer mpOHUKHOBEHHE
CD46-cnietupuanoro Bupyca. Fluc-skcnpeccupyromme Bupycohl Stealth ucmomp3oBamm st
3apakeHUsl YKa3aHHbIX KIeTok npu cHmwxkeHnn MOIL Dkcmpeccuro mronmdepassl u3Mepsun
yepes 48 yacos nocie 3apakenus. n=2 mis Bcex, kpome CHO-CD46 u Stealth-A09 (n=3).

durypa 27. Stealth-Bupyc ocraercs OHKOJIUTHYECKUM B NMPUCYTCTBUH MeV-UMMyHHOR
ceiBopoTkH. (A) Knerku SKOV3ip.Fluc BBognmm GecTUMYCHBIM TOJIBIM MBIIIAM U OCTaBJISIIH
115 npukuBiieHus Ha 10 gHeil. 3aTeM MBIl B COOTBETCTBYIOLUX Ipynnax noiaydanu 600 MME
IgG anTHTena nportus MeV BHyTpUOPIOIIMHHO, 32 TPH Yaca 10 BBEACHUS BHPYCA TEM XKe MyTEM.
(B) Kpusbie BbpkuBaemoct Kamnana-Meiiepa (n=5 Mplneli Ha rpymnmy). 3Ha4MMble pa3IHdHs
MEKy TPYIMIIaMH ONPEeNsuld C HCIOIb30BAHUEM JIOTPAHIOBOTO KpUTEpHs (NS, HE3HAYUMBII, *,
p<0,05; ** p<0,002). (C) Penpe3enraTuBHble n300paxkenus BLI, mokaspiBaromiye BUa CO CIIUHBI
00paboTaHHBIX JKUBOTHBIX. MHTEHCUBHOCTh u3jIy4eHUs ((POTOHBI B CEKyHOy HA CM Ha
crepannaH, GOTOH/c/CM?/Cp) MepeBONIIN B LBeTA i O0O3HAYEHHUS OIMYXONEBOH HATPY3KH Y
MBIIIEH COTJIACHO YCJIOBHBIM 0003HAYEHUSM, MTOKa3aHHbIM cripaBa. (D) KonnyecTBeHHast oneHka
ofueii JIOMHHECHEHIIH Tena B (pOTOHAX B CEKyHIAy Ha M Ha crepazmaH (d/c/cm*/cp). n=5.
CratuCTHYECKYIO  3HAUYUMOCTh  ONpPEHENSIM € HUCIOJNBb30BAaHHEM  ONHO(AKTOPHOTO
JUCIIEPCUOHHOIO aHalIW3a C KPUTEPUEM MHOXKECTBEHHBIX cpaBHeHul [lannera. N,
HE3HAYUMBIH.

@urypa 28. OTCYTCTBHE NMEPEKPECTHON HEUTpATH3aK MEXIY BHPYCOM KopH H Stealth.
(A) Anamm3 HeliTpanmmszaumu Bupyca s MeV wu  Stealth. HMcmonmp3oBanmu cmermanHyro
yenoBeueckyro AB CpIBOpOTKY (J1eBasi maHenb) WM ChIBOPOTKY Xopbka nmporus CDV (mpasas
na"enb). OTHOCUTENbHAS MH(PEKIUS OTHOCUTCS K KOJIMYECTBEHHOMY ITOKA3aTeNI0 MH(PEKIUH B
NPUCYTCTBUH CHIBOPOTKH, CPaBHUBAEMOMY C TaKOBBIM B OTCYTCTBHE CBHIBOPOTKH. 3HAUEHHS
BBIUUCISUIM IO JBYM WJIM TpeM OHMOJIOTMYECKMM IMOBTOPHOCTSIM, BBINOJHEHHBIM B YEThIpEX

TEXHUYECKUX NMOBTOpHOCTAX. (B) AHTHCEIBOpOTKY OT MHOuImpoBaHHbXx Mbimelr HuCD46Ge-
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IFNARKO Takxe HuCMONb30BaIN AJiA OINPEACNICHUs MNEePEeKPECTHON HEUTpaIU3aLUUd MEXKITY
BUpycaMu, n=8 (crenyer oOpaTuTh BHUMAHHE, YTO HEKOTOPbIE TOUKH JTAHHBIX MEPEKPBIBAIOTCS).
Turpst NDsy npeobpazosanu B MME/Mi Ha ocHoBe 3HaueHust NDsg, monydeHsoro aiist MeV npu
OLIEHKE C UCTIOJIb30BaHUEM 3-ro MexkayHaponHoro crangapra ceisopotku BO3 (3 ME/min).

ITOAPOBHOE OITMCAHHUE

B nanHoMm nokymenre npencrasiens! F nonunentuast CDV. Kak onrcano B HacTosiem
nokymenre, F momunentun CDV moxeT ObITh CKOHCTPYMPOBAH TakuM 00pa3oM, dYTOOBI
BUpYCHBbIe 4acTuipbl, conepxkaue F momunentun CDV Bmectre ¢ H momunentunom CDV,
NPOSIBJISUTH TOBBILICHHYIO (py3oreHHyr0 aktuBHOCTh. Hampumep, F momunentun CDV mosker
OBITH CKOHCTPYHPOBAH TaKUM 00pa3oM, 4TOOBI OH COAEP:Kajl MOCIEOBATENbHOCTD CUTHAIBHOTO
MenTuaa, JJIMHA KOTOPOH He mpeBbimaet 75 aMmuHokucnoT. Kak mpasuio, F nonmunentunst CDV
IUKOTO THIA CONEPIKAT MOCIIENOBATENIbHOCTh CUTHAIBHOTO MENTHAA IJIMHOW MPUOIH3UTEIHHO
135 amunokucnot. IIpumep nocaenoBaTeNnbHOCTH CUTHAIBHOTO nentuaa u3 135 amunokucnor F
MOJIUTICTITH A CDhV TUKOTO TUIA MPENCTABJICH B SEQ ID NO:6
(MHKEIPEKSRTRTHTQQDLPQQKSTEYTEIKT
SRARHGITPAQRSTHYGPRTLDRLVCYIMNRAMSCKQASYRSDNIPAHGDHEGVVHHT
PESVSQGARSQLKRRTSNAINSGFQYIWLVLWCIGIASLFLCSKA). Kak omucano B
HACTOsILIEM TOKYMEHTE, yCeUEeHHEe MOCIeA0BATEbHOCTH CUTHAIBHOTrO nentuaa F nommnentuaos
CDV, B pesyapTaTe 4ero ee AJMHA HE MPEBBIIAET 75 aMUHOKUCIOT, MOET npuBecTH K F
nomunentunam CDV, koropsle, Korga OHHU SABJISAIOTCA YacTbiO BHpPycoB BmecTe ¢ H
nojunentunamu CDV, o0ecneunBarOT yBENIMYEHHYIO (PY30T€HHYIO aKTHBHOCTb BHPYCOB IO
CPAaBHEHHMIO C YpPOBHEM (PY30r€HHOM AKTHBHOCTH, KOTOPBIH IEMOHCTPUPYIOT CPaBHHUMBIE
KOHTPOJIbHbIE BUpYChI, coiepxkamue F mnomunentun CDV, umeromuil NmoJHOpa3MEpHYIO
HIOCJIEIOBATENIbHOCTh CUTHATIBHOTO nentuaa qukoro tuna (Hanpumep, SEQ ID NO:6).

F nomunentun CDV, npencraBieHHbIH B HACTOSIIEM OKYMEHTE, MOXKET COIepIKaTb
MOCJIEIOBATEIbHOCTh CUTHAJIBHOIO MENTHA, KOTOpas MMeeT JJIMHY OT 7 aMHUHOKUCIOT 10 75
amuHokucnot. Hanpumep, F nonunentuny CDV, mpencraBieHHbIH B HACTOALIEM AOKYMEHTE,
MOXET COAEPKaTh MOCIEAOBATENBHOCTh CUTHAJIBHOIO MENTUAA, KOTOpask UMeeT JUIMHY OT 7 10
75 (Hampumep, ot 7 1o 70, ot 7 no 65, ot 7 no 60, ot 7 no 55, ot 7 no 50, ot 7 no 45, ot 7 no 40,
ot 7 no 35, or 7 no 30, ot 7 mo 25, ot 10 no 75, ot 15 no 75, ot 20 no 75, ot 25 no 75, ot 35 no
75, ot 45 no 75, ot 50 go 75, ot 55 no 75, ot 65 no 75, ot 20 mo 60, or 25 go 50, ot 30 go 60
wm ot 30 nmo 40) amuuokucior. F momunmentun CDYV, mpencraBieHHbI B HACTOSIIEM
TOKYMEHTE, MOXKET OBITh IMOJYYEH MyTEM YCEUEHHUS MOCIEeN0BATENbHOCTH CUTHAIIBHOTO MENTHIA
nukoro tuna ¢ ee N-koHua, ¢ ee C-koHna win u ¢ N-koHa, u ¢ C-KOHLA, WM MyTeM YIaJIeHus
AMHHOKHUCIIOT U3 o0nacti Mexay N-koHLeBoi u C-KOHLEBOH OONACTsIMU TMOCIIEAOBATENbHOCTH
CUTHAJIBHOIO MENTHAA AUKOro Tuna. B HEKOTOpBIX cilydasx BHUPYCHAs MOCIENOBATENbHOCTH
CUTHAJIBHOIO MENTHAA KOPU MOXKET HUCIHOJIb30BaTbCS B KA4eCTBE CHUTHAJIbHOro nentuga F
nomunentuna CDV, onucaHHOro B HacrtosimeMm aokyMmeHrte. [Ipumepsl mocienoBaTelbHOCTEH
curHanpHelx nentuaos F nonunentunos CDV, npeanokeHHbIX B HACTOSIIEM AOKYMEHTE,

BKJIIOYAIOT, 0€3 OrpaHUYeHUs], IOCIeI0BATEIbHOCTH, MpencTaBieHHble B Ta0mmme 1.
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Tabmuna 1. [Tpumepsl mocaenoBaTENbHOCTEN CUTHAIBHBIX TIENTHIOB.

Ilpumep  |I[locnenoBaTenbHOCTD SEQ ID NO:
1 MNRAMSCKQASYRSDNIPAHGDHEGVVHHTPESVSQG 8
ARSQLKRRTSNAINSGFQYIWLVLWCIGIASLFLCSKA

2 MTSNAINSGFQYIWLVLWCIGIASLFLCSKA 9
3 MSIMGLKVNVSAIFMAVLLTLQTPTG 10
4 MAINSGSQCTWLVLWCLGIASLFLCSKA 11
5 MAINSGSQCTWLVLWCLGMASLFLCSKA 12
6 MAINSGSQCTWLVLWCFGTASLFLCSKA 13
7 MATSPGPQCTWLVLWCIGIASLFLCSEA 14
8 MAVKSGSQCTWLVLWCIGVASLFLCSKA 15
9 MASNPGSQCTWLVLWCIGIASLFLCSKA 16
10 MATNAGSQYTWLVLWCIGIASLFLCSKA 17
11 MATSSGSQCTWLVLWCIGVASLFLCSKA 18
12 MAINSGSQCTWLVLWCIGVASLFLCSKA 19
13 MAINSGFQYIWLVLWCIGIASLFLCSKA 20

B nexoropsix cnyuasx F nonunentun CDV, npencraBieHHbI B HACTOSIIEM JOKYMEHTE,
MOXeT OBITh CKOHCTPYHPOBaH TaK, YTO B HEM OTCYTCTBYeT BCSI IIOCIENOBATEIbHOCTD
curHanpHoro nentupa. Hanpumep, F nonmunentun CDV, npencraBieHHbIE B HACTOSIIEM
JOKYMEHTE, MOKET UMETh OJHY W3 aMHUHOKHCJIOTHBIX MOCJIEN0BATEIbHOCTEN, MPEACTaBICHHBIX
Ha Durype 13, KOTOpast HAYNHAETCS C AaMUHOKHUCJIOTHI B 1TOsIOkeHuu 140.

F nomunentun CDV, npencrapieHHbIN B HACTOSIIEM JOKYMEHTE, MOKET UMETh JIFOOYIO
NOIXO/ALIYI0 aMUHOKUCJIOTHYIO MOCJIEA0BATEIbHOCTh NpHU ycaosuy, uro F nmonunentun CDV
HE COZIEPKUT MOCIIEA0BATENbHOCTh CUTHAJIBHOIO MENTHA JJIMHON OoJble 75 aMUHOKHCIOTHBIX
octaTkoB. [IpuMepbl aMUHOKUCIIOTHBIX nocnenosarenbHocTel F nonmunentunos CDV, xoropsie
MOTYT NPHMEHSTHCS, KaK OIMCAHO B HACTOALIEM IOKYMEHTE, BKIIHOYAIOT, 0€3 OrpaHuyeHws,
TaKue aMUHOKHUCJIOTHBIE NTOCJIEI0OBATEIbHOCTH, KOTOPBIE NIpeAcTaBieHbl Ha Purype 13.

B nanHOM nokymenrte Taxke mpenctasieHbl H monmunentuaer CDV. Kak omnmcano B
HacrosimeM nokymente, H nmonunentun CDV MokeT ObITh CKOHCTPYHPOBAaH TaKUM OOpasoMm,
yroObl BUpychl, coxepkamme H nomunentun CDV Bmecte ¢ F momunmentumom CDV,
JEMOHCTPUPOBAIN CHIKEHHBIM MJIM TOJHOCTBEO YCTPAHEHHBI TPONM3M K MOJUNENTUAAM
SLAMF1 w/unn nmomunentunam HekTuHa-4 mo cpaBHEHUIO ¢ BUpycamH, conep:kammmu H
nojgunentuael CDV  nmukoro Tuma. Hampumep, H mnomunentun CDV  moxer ObiTh
CKOHCTPYHMPOBAH TakK, 4TOOBI OH COAEP Kaj MYTALHIO B OJHOM HJIH OOJblIe (HapUMep, OJHOM,
IBYX, TPeX, YEThIPEX, MMSATH, IECTH, CEMH, BOCbMH, aAeBsith, necsaty, 11, 12, 13, 14 um 15) u3
AMHUHOKHUCIIOTHBIX TIojioskeHuit 454, 460, 479, 494, 510, 520, 525, 526, 527, 528, 529, 537, 539,
547 n 548. Kak npasuiio, Bupycsl, conepskamue H momunentuast CDV nukoro tuna (Bmecre ¢ F
nojunentunamu CDV) nemoncTpupytoT Tponusm k nojunentunaM SLAMF1 u nonmunentunam
Hektuna-4, B pesynprare yero Bupychl nmHGUIupyIOT SLAMF]1-nonoxxutenpHble KIETKH U
HEKTUH-4-TIOJIOKUTENbHbIE KJIeTKH. Kak ommucaHo B HACTOSIIEM JOKYMEHTE, MyTalusl OJHOTO
uian OOJbllle aMUHOKHMCIIOTHBIX mosioskenuni P/S454, V/L/F460, L/F/W479, 1494, 1/L/V510,
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Y520, Y/NS25, D/G526, I/V527, S/T528, R529, Y/D537, Y539, Y/F547 n Y/M548 H
nojunentuna CDV ¢ 3amMeHON Ha APYryr0 aMUHOKHUCIOTY (HampuMep, ajaHuH) MOTYT CHIDKATh
WIN YCTPAaHATh CIIOCOOHOCTH BUPYCOB, copepxkamux Takoii H momunentun CDV (Bmecte ¢ F
nojunentunaom CDV), undummposars SLAMF 1-nonoxurenbublie kinetku wu/nimn Hexrun-4-
NOJIOKUTENbHBIE  KJIETKU. Ilpumepbl MpeAacTaBiICHHBIX B HacToseM JokymeHte H
nonunentuoB CDV co CHIDKEHHBIM WIN YCTPAaHEHHBIM TPONu3MoM K nosunentunam SLAMF1
w/wnn nonunentuaam HektuHa-4 Brimowaror, Oe3 orpanumvenusi, H mnomunentunsr CDV,
npencrasieHHble Ha Qurype 12, mpu yenosun, uro H nomunentun CDV conepxut MyTauuio B
ONHOM WM Ooiblle (HampuMep, OAHOM, IBYX, TPEX, YETbIpeX, ISTH, LIECTH, CEMH, BOCHMH,
nessith, necsaty, 11, 12, 13, 14 wu 15) uz P/S454, V/L/F460, L/F/W479, 1494, 1/L/V510, Y520,
Y/N525, D/G526, 1/V527, S/T528, R529, Y/D537, Y539, Y/F547 u Y/MS548. Ilpumepst
MyTaLUl, KOTOpble MOIYT MCHOJb30BaThcsl Ansd mnonyueHus H mnonunentuna CDV,
00JTaaroIero CHWKEHHBIM WJIM YCTPAaHEHHbIM Tpomnu3MoM K mojurnentuaam SLAMF1 w/unm
nojunentuaaM HekTuHa-4, BKIIOYArOT, O€3 OrpaHWYEHMs, MyTaLWH, NPEACTABICHHBIC B
Tabmuue 2. ITpumepsl KOMOWHAIMNA MyTaLHi, NMpencTaBieHHbIX B Tabmuie 2, KOTOpble MOTYT
UCTIONB30BaThCsl [UIsi monydenns H momunentuna CDV, obnamaromero CHIKEHHBIM HJIH
ycTpaHeHHbIM Tpomm3MoM K mnonunentuaaMm SLAMF1 w/wunm nomunentupam Hexrtnna-4,
BKJIFOYAIOT, O€3 OrpaHUYeHUs, TOJMIIENTUABI, YKa3aHHble B Tabmure 3.

Tabnuna 2. [Ipumeps! MyTarui, kotopsle MOryT ObITh BBeaeHbl B H nmomunentuny CDV

(manmpumep, H momunentun CDV, npencrasnensbiii Ha @urype 12).

IIpumep |(IlonoxkeHue |[AMHUHOKHCIIOTHAs 3aMeHa KonkpeTrHble npumMepsl

1 P454 JIroGast amuHOKHCTOTA KpoMme P u S AL LL M,F,W,Y,V,R,
H,K,D,E,S,T.N, Q, C,
G wiu P

2 V/L/F460 JIro6ast amuaoKkucnora kpome V, L u F A LLM,F,W,Y,S, T,N,
Q.C.G,P,R,H,K,D
wm E

3 L/F/W479  |JIrobast amunokuciora kpome L, Fu W A, LM Y,V,S,T,N, Q,
C,G,P,R,H,.K,D,E

4 1494 JIroGast amuHOKMCIOTA Kpome 1 AL LM,F,W,Y,V,S, T,
N,.Q.C.,G,P,R,H,K,D
nm E

5 I/L/V510 JIroGas amunaOKHCIOTA Kpome [, L u V A M,E,W,Y,S, T.N, Q,
C,G,P,R H K, Dum E

6 Y520 JIroGast amuHOKHCTIOTA Kpome Y ALLLMF W,V,S, T,
N.Q.C.G,P,R,H,.K,D
nm E

7 Y/N525 JIroGas amuHOKHCTIOTA KpoMe Y u N A LLLMF W,V,S, T,
Q.C.G,P,R,H, K,
nm E

8 D/G526 JIroGast amuaOKHCTIOTA Kpome D u G AL LLM,F W, Y, V.S,
T,N,Q,C, P,R H K wumm
E

9 I/vV527 JIroGast amuaOKHCTOTA Kpome [ 1 V A, LM, F,W,Y,S, T,N,
Q.C.G,P,R,H,K,D
i E
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10 S/T528 JIroGast amuaOKHCTOTA KpoMe S 1 T AL LLM,F, W, Y, V.N,
Q.C.G,P,R,H,K,D
i E

11 R529 JIroGast amuHOKHCTIOTA KpoMe R AL LLMF W, Y, V.S,
T.N,Q,C.G,P,H,K,D
i E

12 Y/D537 JIro6ast amuHOKMCHOTA Kpome Y u D A, S, T,N,Q,G,C,P,D,
R, H, Kumm E

13 Y539 JIro6ast amuHOKHMCTOTA KpoMe Y A, S, T,N,Q,G,C,P,D,
E,R H, K umu E

14 Y/F547 JIrobast amuHOKMCI0TA Kpome Y u F A, S, T,N,Q,G,C,P,D,
E,R H K umE

15 Y/M548 JIrobast amuHOKHCTIOTA KpoMme Y U M A, S, T,N,Q,G,C,P,D,
E,R H, K umu E

Tabmuua 3. IIpumepsl koMOuHaumi Mytauuii u3 Tabmumpel 2, KOTOpbIE MOTYT OBITH

Bxirouensl B H monunenruny CDV.

KomOunanus KomOunarust myTtaruii u3 TaOmuim 2
1 Bce u3 1-15

2 8,9,10,11,14u 15

3 7,8ull

4 Tus

5 Tull

6 8ull

B 3TOM nmokyMeHTe Tak)ke Ipeasio’KeHbl peKOMOMHAHTHBIE BHpYCHI (Hampumep, VSV),
comepxkammre H momumentuny CDV, mnpencraBieHHbIi B HacToseM AOKyMeHTe, w/wim F
nojunentun CDV, npencraBneHHbIH B HACTOSIIEM AOKYMEHTE, a TaKe CIOCOOBI MONTy4eHUs
peKOMOMHAHTHBIX BHpycOB (Hampumep, VSV), conmepxammx H nomunenrun CDV,
NPEACTABJICHHbIH B HacTosiiieM aokymente, w/win F nmomunentun CDV? mpencraBieHHbIH B
HaCTosALIEM MOKyMeHTe. Hanpumep, pekoMOMHAHTHBIN BUpyc (Hampumep, VSV) moxkeT ObITh
CKOHCTPYMPOBaH Tak, 4ToObl Bkmouatrh. (a) H mnomunentun CDV, mnpencraBieHHbIA B
HacrosimeM nokymente, U F nmonmunentun CDV aukoro tuna, (b) H nomunentiuny CDV nukoro
tuna u F nomunentun CDV, npencrasneHHbll B HacTosIeM qokyMeHTe, win (¢) H monmunentun
CDV, npencrasienHsiii B HacTosiieM nokymenrte, U F nonunentun CDV, npeacraBieHHBIN B
HACTOSIIEM JOKYMeHTe. B HEKOTOpBIX Ciydasx peKOMOMHAHTHBIA BHpyC (Hampumep, VSV)
MOJKeT OBITh CKOHCTPYHMPOBAH Tak, 4yToObl BkIto4aTh H nomunentuny CDV, umerommuii CDV H
5804, u F monmunentun CDV, umeroruii CDV F 22458/16.

B npanHOM [OKyMEHTE Tak:Ke MPEJIOKEHbl MOJIEKYJbl HYKJIEHHOBBIX KHCJIOT,
kogupyromue H momunentun CDV, mnpencraBieHHbI B HACTOSAMIEM IOKYMEHTE, W/WJH
MOJIEKYJIbI HYKJIEHMHOBBIX KHCJIOT, koaupyrouue F momunentun CDV, npencraBieHHBIN B
HacTosimeM aoKyMmMeHTe. Hampumep, Moker ObITh CKOHCTPYHPOBAHA MOJIEKYJa HYKJIEHHOBOH
KHCJIOTHI (Hampumep, Bekrop), komupyromas H mnomunentun CDV, npencraBieHHbIH B
HacrosimeM nokymente, w/unu F nonunentun CDV, npencraBneHHbIN B HACTOALIEM JOKYMEHTE.

B naHHOM #OKYMEHTE MpeIoKEeHbl CHOcOOBl M MaTepualibl, CBs3aHHble B VSV.
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Hampumep, B 1aHHOM [AOKYMEHTE MpPENJIOKEHBl PpENINKALUOHHO-KOMIETeHTHble VSV,
MOJIEKYJIbl HYKJIEMHOBBIX KHCJIOT, KOJUPYIOIINE PEITMKAMOHHO-KOMIIeTeHTHbIE VSV, criocoOsl
NOJIyYEeHHUS] PEIUITMKALIMOHHO-KOMITETEHTHBIX VSV H crocoObl NMPUMEHEHUs! PeruIMKallHOHHO-
KOMITETEHTHBIX VSV 11 TeueHus paka uin HHPEKIINOHHBIX 3a00JIeBAaHUH.

Kax onucano B HacTosmeM noKyMeHTe, VSV MoxeT ObITh CKOHCTPYHPOBAH TakK, 4TO OH
COIEPKUT MOJIEKYJly HYKJIEHHOBOM KHCIOThL, komupyrouryto N momunentun VSV, P
nojunentun VSV, M nonunentun VSV, F nomunentun CDV (wanpumep, F nomunentun CDV,
NpeAJIOKEeHHbIH B HacTosimeM aokymente), H monmunentun CDV (Hanpumep, H momunentun
CDV, npennoxkeHHbIli B HacTosimieM nokymeHte) u L momunentun VSV, u He komupyer
dbyskuonaneHblii G momumnentun VSV. Crenyer NOHMMATh, YTO TMOCIEIOBATEIBHOCTH,
ONMCAaHHblIE B HACTOALIEM JOKYMEHTEe B OTHoweHuun VSV, BKIIOYEHBl B IUIa3MHUAY,
KOIUPYIOIIYIO TIOJOKUTENbHO-CMBICTOBYIO KJIHK BHpycHOro reHoma, koropasi obecrednBaeT
o0Opa3oBaHHe OTpULIATENBHO-CMbICIOBOro reHoma VSV. Takum obOpa3om, cieayer MOHUMATh,
YTO NOCJIENOBATENBHOCTh HYKJIEHMHOBOW KHUCJIOTBI, KOTOpask KOAMPYET, HAIPUMED, MOJUMENTUT
VSV, moxer orHocuThes k mnocnenoBatenbHocTH PHK, koropas sBasercs marpuuei s
MOJIOXKUTETBHO-CMBICIIOBOTO  TPAHCKPHIITA, KOTOPBIA KOAHMPYeT (HampuMmep, MOCPEICTBOM
NPSIMOM TPAHCIIALIHI ) TAKOW MOJUITENTHI.

Hyxneunosas xucnora, xoxupyrowass F nmomunentuny CDV u H nomunentun CDV,
MOXeT OBbITh pacrloiokeHa B JIOOOM mosnokeHuu reHoma VSV. B HEKoTOphIX ciyuasx
HYKJIeUHOBas1 kuciora, konupyomas F nomunentuny CDV u H nomunentuny CDV, MoskeT ObITh
pacrnosoXxeHa Mocjie HyKJIeHMHOBOW KUCIOThL, koaupyroimeid M nonunentun VSV. Hampumep,
HYKJIEUHOBasi Kucnorta, kopupyromas F nomunentun CDV, u HykienHoBas KHUCIOTA,
xomupyromas H nonmunentun CDV, MoryT ObITh pacnosiokeHsl MEKIY HyKJIEHHOBOW KHUCIIOTOH,
koaupyrome M nomunentun VSV, U HyKIEMHOBOH KUCJIOTOW, Koxupyromed L monunentun
VSV.

JIrobast moaxonsias HyKJIeMHOBasi KucjoTa, konupyromas F nonmunentun CDV, mMoxer
ObITh BCTpoeHa B reHoM VSV. Hanpumep, HyKJIeHMHOBasI KUCIIOTa, Kopupyroomas F nmomunentun
CDV puxoro tuna uimn F nomunentun CDV, npensoxeHHbINH B HACTOALEM JOKYMEHTE, MOXET
OBITh BCTpOEHA B TeHOM VSV.

JIrobast momxonsinas HyKJIeMHOBasi kucnora, koaupyromas H nomunentuny CDV, moxer
ObITh BcTpoeHa B reHoM VSV. Hampumep, HykJIeMHOBasI KUCJIOTa, Koaupyrommas H monmunentun
OUKOro Tuma wuian H mojumenTtun, NpemsioKeHHBI B HACTOSIIEM JOKYMEHTE, MOXET OBITh
BCTpoeHa B TeHOM VSV. B HEKOTOpBIX ciydasx HYKJEWHOBash KHUCJIOTa, komupyromas H
nonunentun CDV, He obnanaromuii cnenuduanocteio B oTHomeHnn SLAMF1 w/unun HektuHa-
4, moxer ObITh BCTpoeHa B reHoMm VSV. Hampumep, HyKJIeMHOBasi KHUCJIOTa, Komupyromas H
nojunentun CDV, umeromuii ogHy wiam OoJsbllie MyTalHid, NMpencTaBleHHbIX B Tabmwie 2,
MOkeT ObITb BCTpoeHa B TeHoM VSV. B  Hekoropeix ciydasx rtudpun VSV/CDV,
NPEACTABICHHBIA B HACTOSIIEM JOKYMEHTE, MOXKET OBITh CKOHCTPYHPOBAH TaKUM 00pa3oM, 4TO
OH oOnajiaeT mpeaBapuUTeabHO BbIOpaHHBIM Tporn3MoM. Hampumep, F w/unun H nonunentuast

CDV c¢ BeikitodyeHHOH crneunduuHoctbio B oTHOomeHun SLAMF1 w/unu Hexrtuna-4, moryt



25

UCTIONIB30BAThCSl TakUM o0pasoMm, dYro scFv wiM monunenTupHelii JOUraHx MOTYT ObITh
npucoenuHensl, Hampumep, k C-xoHuy H nonunentupa CDV. B Ttakux cayuasx scFv unu
NOJIMMENTHIHBIA JIMTaH MOTyT ompeaessith Tponusm rubpuna VSV/CDV. Ilpumepsr scFv,
KOTOpblE MOTYT HCIIOJIb30BaThCs Ui HampasieHuss rudpupoB VSV/CDV Ha kieTouHble
peuenTopsl (HampUMep, OMyXOJeaCCOLUHPOBAHHbBIC KJIETOYHBbIC PELeNTOpPbI), BKIIOUAIOT, 0e3
orpannuenus, scFv nporus EGFR, npotus CD46, npotus aFR, nporus PSMA, npotus HER-2,
npotuB CD19, mporus CD20 wnu nporus CD38. Ilpumepsl NOJMNENTHIHBIX JHUTAHIOB,
KOTOpbIE MOTYT HCIIOJIb30BAThCS Ui HampasieHusi rubpupoB VSV/CDV, Bkirouaror, 0e3
OrpaHUYEHUs], TOJHIENTHIbl YPOKHHA3HOTO akTuBaropa muasmuHoreHa (YAII), muTOKUHBI,
takne kak IL-13, onuouenoueunbie T-knerounsie peuentopbl (scTCR), mnonumenTuas!
5XUCTaTUHA U UHTETPUH-CBA3BIBAKOLINE TOJTUIEITH L.

B HekoTOpBIX cnyuyasx MoOJeKyJa HYKJIEMHOBOH kucnotel VSV, mnpemnoxeHHas B
HACTOSIIEM AOKYMEHTe, MokeT koxuposath nojunentun IFN, dayopecuenTHbli monunentun
(manpumep, noyunentun GFP), nomunentun NIS, TepaneBTHYeCKUld MOMUITENTHA, TOTUIESIITHL,
NPOTUBOAEHCTBYIOIIUNA  BPOXIEHHOMY HMMYHHUTETY, ONYXOJEBbI aHTUME€H WIM UX
koMOuHanmtoo. HyknenmHoBast kucnora, xomupyromas mnonunentun IFN, moxer ObITh
pacrnosoXxeHa Mocjie HyKJIEHNHOBOW KUCJIOThIL, koaupyroied M nmonunentua VSV. Hanpumep,
HYKJIEMHOBasi KUCJOTa, Kopupyromas momurnentun [FN, moker ObITh pacmojioKeHa MexIy
HYKJIEMHOBOM KHCJIOTOM, Komupyrowmed M mnomunentun VSV, U HyKJIEHHOBON KHCJIOTOM,
xoaupyroied F nomunentun CDV, unu HykIeHMHOBOH KUCIOTOH, koaupyomed H nonunentua
CDV. Takoe nonokeHHE MOXET MO3BOJUTb BHUPYCaM 3KCIPECCUPOBATH TAKOE KOJIMYECTBO
nojunentuna IFN, koropoe sBnsercss 5((EKTUBHBIM I AKTUBALMM IPOTHBOBUPYCHBIX
BPOXKACHHBIX HMMMYHHBIX OTBETOB B HEPAKOBBIX TKAHIX U, TakuM o0Opas3oM, ociadiser
NOTEHLHAIBHYIO BHPYCHYIO TOKCHYHOCTb, He Hapymas 3()(exkTUBHOIN peruimkauuy BUpyca B
PaKOBBIX KJIETKaX.

JIroGasi moaxopsiiasi HyKJIEHMHOBAasi KUCJOTa, Komupyromas nojunentun [FN, moxker
ObiTh BcTpoeHa B reHoM VSV. Hampumep, HykJieMHOBasi KHCJIOTa, Koaupymoomas Oera-
nojunentun [FN, moxer ObiTh BcTpoeHa B reHoM VSV. Ilpumepbl HYKJIEHHOBBIX KHCIIOT,
kopupyromux Oera-moymunentuabl [FN, koropble MoryT ObITb BCTpOEHBI B TeHOM VSV,
BKJIFOYAIOT, 0€3 OrpaHHYeHHs, HYKJICHHOBYIO KHCJOTY, KOAHMPYIOUIYK  TOJHIICTITH/
yenosedyeckoro IFN-Gera, mociaenoBaTenbHOCTh HYKJIEHHOBOW KUCIOTHI KOTOPOTO MPEICTaBIeHA
B GenBank®™ mox per. Homepom NM 0021762 (GI No. 50593016), HYKIEHHOBYIO KHCIOTY,
Koxupyromyo nonunentun MeimmuHoro IFN-Oera, mocnenoBaTenbHOCTh HYKJIEHHOBOM KHUCIIOTHI
koToporo mpexcrasiesa B GenBank™ mox per. Homepom NM 010510.1 (GI No. 6754303),
BC119395.1 (GI No. 111601321) mmu BC119397.1 (GI No. 111601034), u HYKJIEHHOBYIO
KHCJIOTY, KOIUPYIOIIYIO nonunenTtusa kpbicuHoro IFN-6era, mociaenoBaTeIbHOCTh HYKJIEHHOBON
KHCJIOTBI KOTOpOro mpencrasiesa B GenBank™ mox per. momepom NM _019127.1 (GI No.
9506800).

Hyxnennosass xucnora, komupyrouiass nonunentun NIS, MoskeT ObITh pacroyioskeHa

MocJie HYyKJIEMHOBOU KUCNOThL, koaupyouieil F nomunentun CDV, unn HyKJI€MHOBOM KUCJIOTHI,
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komupyromer H mnomunentun CDV. Hanpumep, HykJI€HMHOBas KHCJIOTa, KOAUPYHOIIAs
nojunentun NIS, Moxer ObITh pacmosiokeHa MEXKAY HYKIEMHOBOW KUCIIOTOH, komupyromein F
unn H nonmunentun CDV, u HykyienHoBo# kucnoroil, kogupyrowei L nomunentun VSV. Takoe
MOJIO’KEHUE MOJKET MO3BOJIUTD 3KCIIPECCUPOBATh BUPYCaM Takoe KoiauuecTBo nojunentuna NIS,
kotopoe: (a) sBmsgercs 3(GQEKTUBHBIM JUId  CEJIeKTHMBHOTO HAKOIJIEHWs Honuaa B
MHQUIMPOBAHHBIX KJIETKAX, YTO IO3BOJIIET BH3YAJIHM3HUPOBATH PACIPOCTPAHEHHE BUpPYyCa C
UCIIOJIb30BAHUEM PAJUOU30TONOB M JIY4€BOH Tepanuy, HarpaBlIeHHOH Ha MHQULHNPOBAHHBIE
pakoBble KkieTkH, U (b) He SBJSETCS HACTOJBKO BBICOKHUM, YTOObI OBITh TOKCHYHBIM JJIs
UH(HUIHUPOBAHHBIX KJIETOK.

JIrobasi moaxopsiiasi HYKJIEHMHOBAasl KUCJIOTa, Komupyromas nojunentan NIS, moxker
ObITh BCTpoeHa B reHoM VSV. Hampumep, HykJIE€MHOBas KUCJIOTA, KOAMPYIOLIAS MOJUMIEITH
NIS uenoseka, mMoxxker ObITb BCcTpoeHa B reHoM VSV. IlpuMepsl HYKIEHMHOBOW KHCIJIOTBHI,
koxupyrommed nomunentuasl NIS, koTopeie MOTYT ObITh BCTPOEHBI B TeHOM VSV, BKIIIOHAIOT,
0e3 orpaHMYeHHs, HYKJEHHOBYIO KHCIOTY, Komaupyroomyro momunentun NIS dgenmoseka ¢
MOCJIEIOBATEIbHOCTBI) HYKJIEMHOBOM KHCJIOTBI, IPENCTABICHHONW B GenBank® mox per.
HoMepamu NM 000453.2 (GI No. 164663746), BC105049.1 (GI No. 85397913) wmm
BC105047.1 (GI No. 85397519), HYKJIEMHOBYIO KHCIOTY, Komupyromyr mnojumentan NIS
MBILIH C MOCIEN0BATENLHOCTBIO HyKJICHHOBOM KHCIOThI, TpecTaBienHoil B GenBank™ mox per.
HoMepamu NM 0532482 (GI No. 162138896), AF380353.1 (GI No. 14290144) wmm
AF235001.1 (GI No. 12642413), HYKJIEHHOBYIO KHCIOTY, Komupyromyw mnojunentan NIS
LIMMIIaH3€ C MOCJIEI0BATENbHOCTHIO HYKJIEMHOBON KUCJIOTHI, IPEACTABICHHON B GenBank® nona
per. HomMepoM XM 524154 (GI No. 114676080), HYyKJIEHMHOBYIO KHCIOTY, KOIUPYIOIIYIO
noyunentua NIS cobaku ¢ moCiIenoBaTeNbHOCTBIO HYKJIEMHOBOW KHCJIOTHI, IPEICTABICHHON B
GenBank® mox per. HomepoM XM 541946 (GI No. 73986161), HYKJIEHHOBYIO KHCIOTY,
kopupyromyo nonunentuy; NIS KOpoBbI ¢ IOCIEAOBATENBHOCTHIO HYKJIEMHOBOH KHUCIIOTBHI,
npencrasnenHoii B GenBank® mox per. Homepom XM 581578 (GI No. 297466916),
HYKJIEMHOBYIO KHUCJIOTY, KOAHMpyrooImyK mnonunentua NIS CBUHBU € MOCIEI0BAaTENbHOCTHIO
HYKJIEMHOBOM KHCJIOTBI, MPEICTABICHHON B GenBank® mog per. Homepom NM 214410 (GI No.
47523871), W HYKIEHMHOBYKO KHCJOTY, KOoaHWpyrouyw mnomunentun NIS kpeicel ¢
TOCIIEIOBATENbHOCTBIO HYKJIEHHOBOH KHCJIOTBL, TpencrasnenHoii B GenBank®™ mox per.
HoMepoM NM_ 052983 (GI No. 158138504).

ITocnenoBaTenbHOCTH HYKJIEMHOBBIX KHUCIOT VSV, mpencTaBieHHble B HACTOSIIEM
OOKyMeHTe, kKoTopble komupyroT N nmojunentun VSV, P momunentun VSV, M nmonunentua
VSV u L nomunentun VSV, moryTt npoucxonuts u3 mramma VSV Indiana, mpeacraBieHHOTO B
GenBank® mox per. Homepom NC 001560 (GI No. 9627229), WM MOIYT IPOHCXOIHTH K3
mramma VSV New Jersey.

B onHOM acnekte B HacTosilleM AOKYMEHTE NMpeanokeHbl VSV, copepxkaliiyue MOJIEKyTy
HYKJIEMHOBOW KUCJIOTH! (Hampumep, mojekyiay PHK), nmeromyro (Hampumep, B HarpaBJIeHUH
3'—=5'") mocnenoBaTeNbHOCTh HYKJIEWHOBOH KHCIIOTBI, KOTOpas SBJSIETCS MAaTpuled i

MOJIOKUTENNBHO-CMBICTIOBOTO  TPaHCKpunTa,  koaupyromero N momgunentun VSV,
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MOCJIEOBATEIbHOCTh HYKJIEMHOBON KHMCIJIOTBI, KOTOPAasl sIBJISIETCSl MAaTPULIEH IJISL TIOJIOKUTENIBHO-
CMBICJIOBOTO TpaHCKpunTa, koaupyrouero P mopunentua VSV, mnocnenoBaTenbHOCTb
HYKJIEUHOBOM KHUCJIOTBI, KOTOpas sBJAETCS MaTpULEll A MOJOXUTENbHO-CMbICIOBOIO
TpaHCKpunTa, koxupyrowmero M nomunentun VSV, nocinenoBaTeNbHOCTb HYKJIEHMHOBOM
KHMCJIOTBI, KOTOpasi SBJSETCS MAaTpHULEeW A TPAHCKPUNT IOJOKUTENBHOIO CcMbicia, F
kopupyromui nonunentun CDV, mnocnenoBaTenbHOCTh HYKJIEMHOBOM KHMCJIOTBI, KOTOpas
ABJIAECTCS MATpPULIEH [ MOJIOXKHUTEIbHO-CMBICIOBOIO TpaHCKpunTa, kopupyromero H
noymnentun CDV, u mocnenoBaTebHOCTb HYKJIEHHOBOM KUCIOTHI, KOTOPAsi SIBJIIETCS MaTPULIEH
IUTSL TIOJIOKUTENIbHO-CMBICIIOBOTO TpaHCKpuUMTa, koaupyromero L momunentun VSV, HO He
cozeprKallie MOCAeNOBaTENbHOCTh HYKJIEMHOBOM KHMCIJIOTBIL, KOTOpas SIBJIAETCS MaTpULEH IJis
MOJIOXKUTEIBHO-CMBICJIOBOTO TPAHCKPHUIITA, KOAMPYIOLIEro (PyHKIMOHANbHbIA G MONUNenTun
VSV. Takue VSV Moryt uHQUIUPOBATH KJIETKH (HAMPUMEpP, PAKOBBIE KJIETKH) U MOTYT OBITH
PerUIMKallMOHHO-KOMIIETEHTHBIMH.

JInsg  BCTpaWBaHUsI HYKJIEHMHOBOW KHCJIOTBI (HampuMep, HYKJIEWHOBOH KHCIOTBI,
xoaupyroiei F nonunentun CDV, HyknenHoBoM kucnotel, koaupyrowei H nonunentun CDV,
HYKJIGMHOBOW KHCJIOTHI, Komupyroomed mnojgunentun IFN, w/uim HYKJIEWHOBOW KHCIIOTHI,
koaupyromed NIS-momunenTrn) B reHOM MOXKET HUCIOJIb30BAThCS JIFOOOW MOAXOASIIUN METO.
BCB. Hanpumep, crioco0Osl, onucanHble B 1pyrux ucrounukax (Schnell et al., PNAS, 93:11359-
11365 (1996), Obuchi et al., J. Virol., 77(16):8843-56 (2003)); Goel et al., Blood, 110(7):2342-
50 (2007)); u Kelly et al., J. Virol., 84(3):1550-62 (2010)) Moryt HCHOJB30BATHCS IS
BCTPAMBAaHMs HYKJIEWHOBOH KUCIOTHI B reHoM VSV. [l unentudpukaumn VSV, conepskamux
MOJIEKYJIy ~ HYKJEHHOBOM KHCJIOTBI, OINHCAHHYK) B HACTOSLIEM JOKYMEHTE, MOXKET
UCTIONIB30BAThCS JIIO0OH momaxonsmui Meroa. Takue MeTonbl BKJIIOYAKOT, 0€3 OrpaHuveHus,
[P u mMeronuku ruOpuaM3aLUK HYKJIEHHOBBIX KUCIOT, Takue kak HosepH u CaysepH-aHamus3.
B HEKOTOpBIX CHydasX MOXKET HCIIONb30BaThCs HMMMYHOTHCTOXUMHUS M OHOXMMHYECKHE
METOJUKU [JIsl OINpeAeNieHusi, COAEPKUT JU VSV KOHKPETHYIO MOJIEKYJly HYKJIEHHOBOM
KHUCJIOTBI, TIyTeM OOHApY’KEHHsI SKCIPECCUU MOJUMENTUAA, KOAHUPYEMOTO 3TOH KOHKPETHOM
MOJIEKYJION HYKJI€MHOBOU KUCJIOTBHI.

B npyrom acnexre B JaHHOM JOKYMEHTE MPEIJIOKEHbl MOJIEKYJIbl HYKJIEMHOBBIX KHCIOT,
kotopble koaupytoT N momunentun VSV, P momunentun VSV, M nomunentuxn VSV, F
nojunentux CDV, H nomunentux CDV u L nonunentun VSV, HO He cOCOOHBI KOIUPOBATh
¢yskumnonaneHeli G monmmentun VSV. Hanpumep, Mosekyna HYKJIEHHOBOH KHCIIOTHIL,
NPEACTABICHHAS B HACTOSALIEM JOKYMEHTE, MOMKET OBITb OHONH MOJIEKYJIOH HYKJIEHHOBOM
KHMCJIOTBI, KOTOpasi BKJIKOYAET MOCJIEI0BATEIbHOCT HYKJIEHMHOBON KUCJIOTBI, KOTOPast KOAUPYET
N nonunentun VSV, nocrnenoBaTeNbHOCTb HyKJEHMHOBOW KHCIOTHI, KOTopas koaupyer P
nonunentu VSV, nocinenoBaTenbHOCTb HYKJIEHHOBOM KHCIOTBHI, KOTOpas kogupyeT M
nonunentu VSV, mnocinenoBaTeNnbHOCTb HYKJIEMHOBON KHUCIOTHI, KoTopas koaupyer F
nonunentu CDV, mnocnenoBaTenpbHOCTh HYKJIEMHOBON KUCIOTHL, KoTopas koaupyer H
nonunentun CDV, u mnocnenoBaTenbHOCTb HYKJIEMHOBON KHCIOTBHI, KOTOpas koaupyer L

MNOJIUTICIITU VSV, U IpU 3TOM HE COACPKUT MNOCICAOBATCIbHOCTD HYKHGHHOBOﬁ KHCJIOTBI,
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KOTOpas konupyer QyHkpoHanbHbeI G nomunentux VSV,

B ppyrom acnekte B [aHHOM JAOKYMEHTE NPEACTABJIECHbI MOJIEKYJbl HYKJIEHHOBOMU
KHUCJIOTHI, KoTopele koaupytoT N noaunentun VSV, P nonunentun VSV, M nonunentun VSV,
nojunentun IFN, F nonunentun CDV, H nonunentun CDV, nonunentun NIS u L nonunentun
VSV, u mpu stoM He cnocoOHbI KomupoBaTh (yHKUIMOHaNbHBIH G mnomumentun VSV.
Hanpumep, Monekyna HyKJIEHHOBOW KHCJOTBI, NPEACTABJICHHAs B HACTOSINEM JOKYMEHTE,
MOXeT  ObITb  ONHOW  MOJIEKYJIOW  HYKJIEMHOBOH  KHCJIOTBI, KOTOpas  BKJIFOYAET

MOCJIEIOBATEIPHOCTh HYKJIEMHOBOM KHCJOTBI, KOoTopas komupyeT N mnonunentuny VSV

2

2

MOCJIEIOBATEIbHOCTh HYKJIEMHOBON KHUCJOTHI, KoTopas kommpyer P momunentun VSV
MOCJIEIOBATEIPHOCTh HYKJIEMHOBOM KHUCJIOTHI, KOTOopas komupyer M monunentun VSV

2

MOCJIEIOBATEIPHOCT  HYKJIEMHOBOW  KHCJOTBL, KoTopas koaupyer nojunentun IFN

2

MOCJIEIOBATENbHOCTD HYKJIEMHOBON KUCJIOTBL, Kotopas koxupyer F mnomunentun CDV

2

MOCJIEI0BATENbHOCTD HYKJIEMHOBOM KHUCJOTBIL, KoTopas koaupyer H mnonunentun CDV,
MOCJIEIOBATENbHOCTD HYKJIEMHOBOM KHUCJIOTBHL, KOTopas koaupyerT mnonunentun NIS, u
MOCJIEI0BATENBHOCTD HYKJIEHHOBOM KUCJIOTHI, KoTopas koxupyeT L monunentun VSV, u npu
3TOM He criocobHa koaupoBaTh GpyHKIHOHATRHBIN G mojunentun VSV,

TepmuH "HykienHoBas KHCIOTa" TMPHU HCHOJb30BAHMM B HACTOSIINEM JOKYMEHTE
oxsarbiBaeT kak PHK (wampumep, Bupycuyto PHK), Tak u JIHK, Bkmrouas x/{HK, reHomHyro
JHK wu cunterndeckyro (Hampumep, xumudecku cuHTesupoBaHHyro) JIHK. Hyknemnosas
KHCJIOTa MOKET OBITh BYXLETIOYEYHON MM ofHOouenoyeuHo. OnHouenoyeyHasi HyKJIenHOBas
KHUCJIOTa MOXKET OBbITb CMBICJIOBOM LEMbI0 WJIM AHTHUCMBICIOBOH memnbio. Kpome Toro,
HYKJIEUHOBAs KUCJIOTA MOXET ObITh KOJIbLIEBOU MJIH JINHEHHOM.

B naHHOM [OKyMeHTe TakXke IMpeNJiokKeH CIocod JeueHus paka (Hampumep, s
YMEHBIIEHHSI pa3Mepa OIMyXOJIH, HHIHOMPOBAHHS POCTA OMYXOJIU UM YMEHBIIEHHs KOJIMYEeCTBAa
JKM3HECTIOCOOHBIX OMyXOJIEBBIX KJIETOK), CIOCOOBI MHAYKIIMM UMMYHHUTETA XO35HHA IIPOTHB paKa
U crocoObl JieueHust HHPEKUUOHHOTO 3aboneBaHus, Takoro kak BUY umu xopws. Hampumep,
pexoMOMHAHTHBIN BUpYC (Hampumep, VSV), npencraBieHHbI B HACTOSIIEM JOKYMEHTE, MOXKET
OBITh BBENEH MJICKOMMTAIOIIEMY, HMEIOIIEMY pak, [JIsi YMEHbIIEHHs pa3Mepa OIyXOJIH,
UHTUOMPOBAHUSI POCTA PAKOBBIX KJIETOK MJIM OIYXOJIM, YMEHBIICHUS YUCJA JKU3HECTIOCOOHBIX
PAKOBBIX KJIETOK Y MJIEKOIUTAIOIIETO W/ UM UHAYKIIUH KIMMYHOT€HHOTO OTBETA XO35MHA MTPOTHUB
omyxonu. PexomOuHaHTHBIH BuUpyc (Hampumep, VSV), NpeACTaBICHHbII B HACTOSIIEM
IOKYMEHTE, MOXKET OBITh PAa3MHOJKEH B KJIETKAX-XO035I€BaX C LENBI0 YBEJIWYECHUS TOCTYITHOTO
KOJINYECTBA KOIMHUI 3TOr0 BUpPYyCa, KaK MPaBHIIO, IO MEHbIIEH Mepe B 2 pas3a (Hampumep, B 5-10
pa3, B 50-100 pa3, B 500-1000 pa3 u maxe no 5000-10000 pa3). B HEKOTOpBIX chydasx
pexoMOMHAHTHBIN BUPYC (Hampumep, VSV), npencTaBieHHbI B HACTOSIIEM JOKYMEHTE, MOXKET
OBITh Pa3MHOKEH A0 HY)KHOW KOHIIEHTPALMU B CTAHNAPTHBIX CPEAax Ui KyJIbTUBHUPOBAHHS
kierok (Hampumep, DMEM wunmu RPMI-1640 ¢ pobaskoit 5-10% ¢eranpHOM Obrubeit
ceiBopotkH, npu 37°C B 5% CO,). Tutp BHpyca OOBIMHO ONPENENSAIOT MyTEM HHOKYJISLUU
KJIETOK (HarpuMmep, KJIeTOK Vero) B KyJbType.

PexomOunanTHBIE BUpychl (Hanpumep, VSV), npenoskeHHble B HACTOAIIEM TOKYMEHTE,
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MOTyT OBbITb BBEIEHBI OOJNBHOMY pPAaKOM, HampuMep, MyTeM NPSIMOH WHBEKIHHU B TPYIIIY
PaKOBBIX KJIETOK (HAampuMep, B OMyXOJib) HJIM BHYTPUBEHHON IOCTaBKHM B PAKOBbIE KJIETKH.
PexomOunanTHBIN BUpyc (Hanpumep, VSV), mpencTaBiIeHHbIH B HACTOSIIEM TOKYMEHTE, MOXKET
NPUMEHSTBCSA U JIEUEHUs] Pa3NUUYHBIX (OpPM paka, BKIIOYasg, Oe3 OrpaHHYEHUs, MHUEJIOMY
(HarpuMep, MHOXKECTBEHHYIO MHEJIOMY), MEJaHOMY, IIHOMY, JUM(POMY, ME30TEJUOMY U pak
JIETKOT'0, TOJIOBHOT'O MO3Ta, KEJNYyAKAa, TOJICTON KUIIKU, MPSAMON KUIIKH, ITOYKH, MPEICTATEIbHON
JKeJe3bl, TMYHUKA, MOJIOUHOM JKeJe3bl, MOAXKETyI0YHOM XKeNe3bl, eUeHH, TOJIOBbI U LIEH.

PekomOunanTHble BuUpychbl (Hampumep, VSV), mpencraBieHHble B  HACTOSIIEM
JOKYMEHTE, MOTYT OBITh BBEACHBI MALHEHTY B OWOJOTHYECKH COBMECTHMOM pPacTBOpPE WU
(dapManeBTHYECKH NPUEMJIEMOM HOCHTEJIE sl JOCTaBKHM MyTeM BBEACHUS  JHOO
HETIOCPEACTBEHHO B TPYIIY PAKOBBIX KJIETOK (HANPUMEP, BHYTPHOMYXOJEBO), MO0 CUCTEMHO
(Harmmpumep, BHyTpuBeHHO). [loaxonsammue (apmManeBTHYECKHE COCTABbI YACTHYHO 3aBHCAT OT
NPUMEHEHUs] U TyTH BBEICHMS, HAPUMEpP, TPAHCAEPMAIBHOIO WM IMyTeM HHBEKLHUH. Takue
¢opMBI HE IOJDKHBI MPEMSATCTBOBATH JOCTIKEHHIO KOMIIO3WULMEH WM COCTaBOM KJIETKH-
MUIIEHH (T.€. KJIETKH, B KOTOPYK TpeOyercsi NOOCTaBUTh BHUPYC) WM IMPEMSATCTBOBATH
NPOSIBJICHUIO WX peiicTBusi. Hampumep, (apmakojorndeckue KOMIIO3UIUH, BBOJUMBIE B
KPOBOTOK, JIOJDKHBI ObITh PACTBOPUMBIMHL.

XoTs BBOAMMBIE N103bI OyOyT M3MEHSATHCS B 3aBUCUMOCTH OT KOHKPETHOTO ITaLMeHTa
(HarpuMep, B 3aBUCHIMOCTH OT pa3Mepa onyxoun), 3(p¢eKkTuBHas 1032 MOKET OBITh OINpenesneHa
NP YCTAHOBJIGHWM B KauyeCTBE HIDKHEH TpaHUIbl KOHLEHTPALMM BHpYyca, O€30macHOCTb
KOTOpO#l ObUla TOATBEPKACHA, W TOBBIIICHHH €€ A0 0OoJjiee BBICOKUX J03 0 10" BOE,
KOHTPOJIMPYsl NPH 3TOM CHIKEHHE POCTa PAKOBBIX KJIETOK, a TaKXXe INPHUCYTCTBUE JIFOOBIX
HeKenaTelbHbIX 1o0ouHbIX 3(dexroB. Tepamesriueckn 3¢p¢dexTiBHAsS 1032 OOBIYHO
obecrnieunBaeT mMo MeHbliei mepe 10% CHUKEHHE KOJMYECTBA PAKOBBIX KJIETOK WJIM pa3Mmepa
onyxonu. HccnenoBaHusi C TOBBIIIEHHEM J03bI MOXHO HCIOJNB30BaTh JUIs  IOJyYEHHs
Tpedyemoro 3ddexra OT TAHHOrO BHPYCHOrO JjeueHus (cM., Hampumep, Nies and Spielberg,
"Principles of Therapeutics", B Goodman & Gilman's The Pharmacological Basis of
Therapeutics, eds. Hardman, et al., McGraw-Hill, NY, 1996, pp 43-62).

PexomOunanTHBIE BUpychl (Hanpumep, VSV), mpeniokeHHbIe B HACTOSIIEM JOKYMEHTE,
MOTYT JOCTaBJIATh B J103aX, KOTOPbIE U3MEHSIOTCS B MPENeNax, HAlpuMep, OT MPHOIU3HTENIBHO
10> BOE no npuGmmsurensHo 10'2 BOE (mampumep, ot npubmmsurensao 10° BOE 1o
npubmsurensso 10 BOE, or npubmmsurensro 10° BOE no npubnusurensro 10" BOE wumm ot
PUOTH3UTENILHO 10° BOE 1o MPUOJIH3UTENLHO 10" BOE). Tepanesrudecku 3¢ eKTHBHAS 1032
MOKeT ObITh oOecrieueHa MOBTOPHBIMHU n03aMH. [IOBTOpHOE BBeneHHE IeNecCOO0pasHO B TeX
ciydasix, KOraa HaOJIONeHHs KIMHHYECKHMX CHUMIITOMOB WJIM pa3Mepa OMyXOJH WJIH aHAJINU3bI
MOHUTOPHHIA IIOKAa3bIBAIOT, YTO TPYIIA PAKOBBIX KJIETOK WJIH ONyXOJb IE€PEeCTaIn
YMEHBLIATHCS, WIN YTO CTETIEHb BUPYCHOM aKTMBHOCTH CHM)KAETCSI, TOTAA KaK OIyXOJIb BCE eIe
npucyTcTByeT. [IOBTOpHBIE HO3BI MOYKHO BBOJAHUTH TE€M K€ MyTEM, UYTO M MEPBOHAYAIBHO, MU
apyrum nyrteMm. TepaneBrudeckn 3¢QexTHBHas 1032 MOXET ObIThb JOCTaBIEHA B BHIE

HECKOJIbKHUX OTACJIBHBIX 03 (Haan/IMep, C MHTCPBAJIOM B HCCKOJIBKO I[Heﬁ 50)151 Helle.l'[b), U B
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OJHOM BapHaHTE OCYIIECTBJICHHUS MPEIYCMOTPEHO OT OJHOW IO MPUOIU3UTENBHO JIBEHAJLATH
no3. B anbrepnatuBe, TepaneBTuuecku d¢pdexTuBHas 1032 PEKOMOMHAHTHBIX BHPYCOB
(marmpumep, VSV), mpencTraBieHHbIX B HACTOSINEM JOKYMEHTE, MOXKET ObITh IOCTaBJIeHA C
NOMOIIBID  COCTaBa C  3aMEUIEHHbIM  BBICBOOOXKIAEHMEM. B HEKOoTOpeIX — ciyyasix
pekoMOMHaHTHBIH BUpYC (Hanpumep, VSV), npencTaBleHHbIH B HACTOSIIEM JOKYMEHTE, MOXKET
OBITh IOCTaBJIEH B KOMOMHALIMH € (PapMaKOJOTHUECKUMH CPEIACTBAMHU, KOTOPbIE CITIOCOOCTBYIOT
perIMKaluu U PacIpOCTPAHEHHIO BUPYCA B PAKOBBIX KJIETKAaX, WM CPEACTBAMH, KOTOpbIE
3aLUINAIOT HEPAKOBBIE KJIETKUA OT BUPYCHON TOKCUYHOCTH. [IpuMephl TAKMX CPEICTB OMHCAHBI B
apyrux ucrounukax (Alvarez-Breckenridge et al., Chem. Rev., 109(7):3125-40 (2009)).

PekomOunanTHble BUpychbl (Hampumep, VSV), mpencraBieHHblE B  HACTOSIIEM
JOKYMEHTE, MOXXHO BBOJUTH C TPHUMEHEHHUEM YCTPOWCTBA sl OOECIEYEHUs 3aMEJIEHHOT'O
BbICBOOOXKIeHHs. CocTaB sl 3aMEIJICHHOTO BBICBOOOXKIIEHHS] PEKOMOMHAHTHBIX BHPYCOB
(Hampumep, VSV), npeniokeHHbI B HACTOSIEM JOKYMEHTE, MOXKET BKIIFOYaTh, HANPHUMED,
MOJIMMEPHOE BCIIOMOTaTeNIbHOE BEIECTBO (Hampumep, HaAOyXaroIui Wi HEeHAOYXarOIWi rejib
win kojuiareH). TepameBrudecku 3¢ ¢exkTuBHas 1032 PEKOMOMHAHTHBIX BUPYCOB (Hampumep,
VSV), npencraBieHHBIX B HACTOSIIEM JTOKYMEHTE, MOXKET OBITh NMPEIOCTABICHA B OJMMEPHOM
BCIIOMOTATEJIbHOM ~ BELIECTBE, TIA€ KOMIIO3ULMIO BCIIOMOTATENbHOTO  BELIECTBA/BUpPYCA
UMIUIAHTHPYIOT B YYaCTOK JIOKQJIM3ALUU PAKOBBIX KJIETOK (Hampumep, BOJHM3H WM BHYTPH
omyxonu). JleHCTBUE SJKHUAKOCTEH OpraHu3Ma IPHUBOAUT K IIOCTENIEHHOMY PaCTBOPEHHIO
BCIIOMOTATEJIbHOIO BEIIECTBA U HEMPEPBIBHOMY BBICBOOOXKAEHHIO 3 (PEeKTUBHOI 103bI BUpPYCa B
TE€YEHHE HEKOTOPOro Iepuoja BpeMeHH. B ajbprepHaTHBE YCTPOWCTBO € 3aMEJICHHBIM
BBICBOOOXKJIEHHEM MOXKET COZEPKaTh Psil UEPENYIOLIUXCS aKTUBHBIX M Pa3[EIUTENbHBIX CIOEB.
Kaxxnplif akTUBHBIN CJIOH TaKOTO yCTPOMCTBA OOBIYHO CONEPIKUT 03y BUPYCA, 3aKJIOYSHHOTO BO
BCIIOMOTATEJIbHOM BEINECTBE, TOTJAa KaK KaXKAbIH pa3[eNUTEeNbHbIA CJIOH COAEPKUT TOJIBKO
HAIOJTHUTENIb WJIM HHU3KHE KOHLEHTpauuu Bupyca (T.e. Himwxke d(dexTuBHONH no3el). [To mepe
pPacTBOpPEHHs KaKAOTO MOCIEIYIOIEro CJIOSI YCTPOMCTBA MPOUCXOMUT JOCTABKA HUMITYJIbCHBIX
103 Bupyca. Pasmep/cocTaB pa3ienuTeNbHBIX CIOEB ONpeAessieT BPEMEHHOW MHTEpPBAT MEKAY
J03aMHU ¥ ONTHMHU3UPYETCS B COOTBETCTBHH C HCIIOJIb3YEMOH TePaeBTUYECKON CXeMOI.

B HekoTOpBIX Cilyyasix peKOMOMHAHTHBIE BUPYCHI (Hanpumep, VSV), npencraBieHHbIE B
HACTOSIIEM JOKYMEHTE, MOXKHO BBOIUTH HampsMyr. Hampumep, BUPYC MOMKHO BBOIUTH
HETIOCPEACTBEHHO B OIyXOJb (HampuMep, OIyXOJb paka MOJIOYHOH JKeNe3bl), KOTopas
NPOINYIIBIBAETCS Yepe3 KOXKy. DXorpapuyeckuil KOHTPOJb TaKKE MOXKET HCIIONb30BaThCS B
TakOM MeTone. B anbprepHaTHBE TPSMOE BBENCHHE BHUPYCa MOXKET OBITh BBINOJHEHO Yepe3
KaTeTep WIM JPyroe YCTPOHCTBO MENUIUHCKOIO JOCTYyNa U MOXKET HCIIONb30BaThCS B
COYETAaHUH C BU3YAJIM3ALMOHHOW CHCTEMOW IIJIsl ONpENeNeHHUs JIOKATU3ANH TPYIIbl PAKOBBIX
KJeToK. B TakoM crmocobe MMIUTaHTHpyeMOe MO3UPYIOLee YCTPOMCTBO OOBIMHO IMOMELIAI0T
BOJIM3M OT IPYMIIBI PAKOBBIX KJIETOK C IOMOIIBIO IPOBOJIOYHOTO MPOBOJHHUKA, YCTAHOBIEHHOTO
B YCTPOMCTBO MEOHIMHCKOrO noctyna. J(PQPeKTUBHYIO [03y PEKOMOMHAHTHOIO BHpYCa
(mammpumep, VSV), nmnpencraBreHHOro B HACTOALIEM JOKYMEHTE, MOTYT  BBOJUTH

HEMOCPECACTBCHHO B I'PYIIITY PAKOBbLIX KJICTOK, KOTOpAast BUAHA B OTKPBITOM OIICPALIMOHHOM IIOJIC.
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B HexkoTOphIX ciy4yasx peKOMOWHAHTHbIE BUPYCHI (Hanpumep, VSV), npencTaBieHHbIE B
HACTOSIIEM AOKYMEHTE, MOTYT OBITh JOCTaBJIeHbI cUCTeMHO. Hampumep, cucreMHasi 1OCTaBKa
MOJKET OCYIIECTBJIATHCS BHYTPHUBEHHO IyTeM HHBEKLUH WM C IOMOLIBK YCTpOMCTBa s
BHYTPUBEHHOW IOCTAaBKH, NMPEIHA3HAUYEHHOI'O JJISi BBEIEHMUsS MHOXKECTBA J03 JIEKAPCTBEHHOI'O
npernapata. Takue yCTpPOWCTBa BKJIIOUAIOT, O€3 OrpaHUYeHUs, UINbl-0abouku s UHQY3UH,
nepudepuyeckue BHYTPHBEHHbIE KaTeTepbl, CPEJHHE BEHO3HbIE KaTeTepbl, mNepudepudecKu
BBOJIMMBIE LIEHTPAJIbHbIE BEHO3HbIE KaTETePhl U YCTaHABIUBAEMbIE X UPYPTUUECKU KaTeTephl N
TIOPTBHI.

Kypc Tepamuu pekoMOMHAaHTHBIM BUpPycoM (Hampumep, VSV), mpencraBieHHbIM B
HACTOSIIEM JOKYMEHTE, MOKHO KOHTPOJIMPOBATH MYyTEM OLICHKH W3MEHEHUH KJIMHHUYECKUX
CUMIITOMOB HJIM TMyTEM MPSAMOro HAOJIOACHUS KOJMYECTBA PAKOBBIX KJIETOK HJIH pa3zMepa
omyxonu. B ciyuae conmmHol omyxonu 3QQPeKTHBHOCTD JIEYEHUS] BUPYCOM MOYKHO OLIEHUBATh
NyTeM H3MEpPEHHs pa3Mepa MM Beca OMYyXOJH 0 M MOCie JiedueHus. Pa3mep Omyxoyid MOKHO
U3MEPATh MO0 HANpsIMyHO (HAampuMep, ¢ TOMOLIbI0 MITAHTCHLHUPKYJS), JIMOO € IMOMOIIBIO
BU3YaM3AL[OHHBIX ~METONOB (HAampuMep, pPEHTICHOBCKOIO HCCIENOBAHUS, MAarHUTHO-
pe30HaHCHOH Tomorpaduu WM  KOMIIBIOTEpHOW Tomorpadum), 1ubO TpU  OLEHKE
HEBU3YAJIM3ALMOHHBIX ONTUYECKUX JaHHBIX (HAImpUMep, CHEeKTPalbHBbIX MaHHBIX). B cimydae
IPYIIIBI PAKOBBIX KJIETOK (HAmpUMep, JEHKO3HBIX KJIETOK) 3((pEeKTUBHOCTb BUPYCHOTO JIEUEHUS
MOXKHO ONpEAeNsTh MNyTeM HU3MEPeHUs aOCONIOTHOrO KOJUYECTBA JIEHKO3HBIX KIETOK B
LUPKYJIUPYIOIIEeH KPOBU MAaIMEHTa A0 U mocye jJeueHus. D(PeKkTUBHOCTh BUPYCHOTO JIEUEHUS
TAaK’)K€ MOXKHO OLI€HMBaTb, KOHTPOJIMPYSl YPOBHU CHELNU(UYECKOTO PAKOBOIO aHTHUIEHA.
Criennduueckue pakoBble aHTUTEHBI BKJIIOYAIOT, HANPUMEP, PAKOBO-3MOPHOHAIBHBIA aHTUTEH
(P2A), mpocrarnyeckuii cnenuduueckuit anturen (IICA), mnpocratuyeckyro KHCIYIO
docarazy (IIKD), CA 125, anbda-peronporenn (A®II), yrneBoansiii aHTuren 15-3 u
yTJIEBOMHBIN aHTUreH 19-4.

Hanee wu3oOpereHue OyneT OMUCAHO B CIEAYIOIMIMX TMpUMepax, KOTOpble He
OrPaHUYMBAIOT 00bEM U300pETEHHsI, OMMUCAHHBII B (hOpMyJie H300peTeHMS.

I[MTPUMEPHI

Ipumep 1 - F u H nonunentuasl CDV u pekOMOMHAHTHBIE BUPYCHI

Jlunuu kremox

Krnetkn mouek adppukaHCckod 3eneHoW MapTeiku Vero (Vero, AMepHKaHCKas
kojuiekuust TUNoBbiX KynbTyp [ATCC], Homep mo katr. CCL-81) u ux npousBoanble (OO
skcnpeccupyromue Hextun-4 (Noyce et al., Virology, 436(1):210-20) 2013)), SLAMF]1 (Tatsuo
et al., Nature, 406(6798):893-7 (2000)), SLAMF1 cobaku (von Messling et al., J. Virol.,
77(23):12579-91 (2003)) mnu MeMOpaHOCBSI3aHHOE OJHOLIENIOYEYHOE aHTHTENIO, CIeU(PUIHOE K
rekcaructuanHoBoMy nentuny (Nakamura et al, Nat. Biotechnol., 23(2):209-14 (2005)),
noaaepkuBanu B MoxuduimposanHoi no [ynebexkko cpene Mrima (DMEM) (GE Healthcare
Life Sciences, Homep no kar. SH30022.01) ¢ noGaBkoii 5% (06/00) TepMOMHAKTHBUPOBAHHOM
sMOpuoHanbHOM Tensubel ceiBopoTkH (FBS, Gibco) u 0,5 mr/mn renernumna (G418; Corning)
st Vero/NECTIN-4 u  Vero/SLAMF1 wmu 1 wmr/ma 3eonuna (ThermoFisher) mus
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Vero/dogSLAMF1. Knerku snurenust modek uenoBeka (HEK293T), monydeHHble OT JOKTOpa
Koccera (JImoHCKHMI yHUBEpCUTET), KIeTkH Novku HoopokaeHHoro xomsika (BHK, ATCC,
Homep o kat. CCL-10), knerku ramobmacromsl denoBeka U-87 MG ((ATCC, Homep 1o Kart.
HTB-14) u xnerku onyxonu sinyauka denoseka SKOV3ip.1 mognepxxusanu 8 DMEM ¢ 10%
FBS. Knerku simunnka kuratickoro xomsiuka (CHO), CHO-CD46 u CHO-EGFR (Nakamura et
al., Nat. Biotechnol., 22(3):331-6 (2004)), CHO-SLAMF]1 (Tatsuo et al., Nature, 406(6798):893-
7 (2000)), CHO-dogSLAMF1 (Seki et al., J. Virol., 77(18):9943-50 (2003)), CHO-NECTIN4
(Liu et al., J. Virol., 88(4):2195-204 (2014)), CHO-CD38 (Peng et al., Blood, 101:2557-62
(2003), CHO-HER2/neu (Hasegawa et al., J. Virol., 81(23):13149-57 (2007), xnerku B-
knerouHoir ymumbombl bepkurra Ramos (ATCC, nmomep mo kar. CRL-1596) u xnerku Raji
(ATCC, nomep mo kar. CCL-86) xynpruBupoBamu B cpene Roswell Memorial Institute Park
(RPMI) 1640 (Corning Inc., Homep mo kat. 10-040-CV, Corning, NY, CIITA), kak ONUCaHO B
APYTUX UCTOYHHUKAX.

IInasmuosr u kKOHCmMpyuposanue noiHo2eHomMno2o rMel’

Jns co3nanus skcnpeccHoHHbIX miasmua CDV 22458/16 cymmapnyro PHK Beinessuin
u3 uHpumupoBaHHbIX u3ousatoM CDV 22458/16 knerok Vero/dog SLAMF1 (maccax 1) ¢
ucnoyp3oBanueM Hadopa RNeasy Mini Kit (Qiagen, Hilden, Germany). O6a resa CDV-H u
CDV-F mnoxsepranu oOpaTHON TpaHCKpuIuu oOpaTHOW TpaHckpunrazoii SuperScript III
(Thermo Fisher Scientific, Homep mo xat. 11752050) n ammum¢puuuposanu ¢ nomomsto [ILP
IPY UCTIOJIb30BAHUH CIIEAYIOLINX MpaiiMepos:

CDVH7050 (+): AGAAAACTTAGGGCTCAGGTAGTCC

CDVH8949 (-): TCGTCTGTAAGGGATTTCTCACC

CDVF4857 (+): AGGACATAGCAAGCCAACAGG

CDVH7050 (-): GGACTACCTGAGCCCTAAGTTTTCT

Iponykter TP cexBenupoBanu Hanpsimyto meronom Canrepa (Genewiz, Plainfield NJ,
USA) u knonuposanu B Bektop pJET1.2 (Thermo Fisher). 3aTemM OTKpBITYIO paMKy CUUTBIBAHUS
CDV H (@urypa 8) ammmudunuposanu ¢ nomoripio TP ¢ npsmbiv npatimepom (5'-CCG GTA
GTT AAT TAA AAC TTA GGG TGC AAG ATC ATC GAT AAT GCT CTC CTA CCA AGA
TAA GGT G-3') u obparubim npaiimepom (5'-CTA TTT CAC ACT AGT GGG TAT GCC TGA
TGT CTG GGT GAC ATC ATG TGA TTG GTT CAC TAG CAG CCT CAA GGT TTT GAA
CGG TTA CAG GAG-3"), u knonnposanu no caiitam Pacl u Spel (New England Biolabs,
Iswich MA, USA) B Bektop pCG (Cathomen et al., J. Virol., 72(2):1224-34 (1998)) ¢

ucnions3oBanueM Habopa InFusion HD (Takara, Shinagawa, Tokyo, Japan). IIpaiiMepbl naBamu

caiftel pectpukiun Pacl u Spel (momuepkHyTHI, COOTBETCTBEHHO), & TAK)KE HETPAHCIHPYEMYIO
obnacte MeV-H (kypcuB) MeV-H. AHanorndnbiM 00pa3oM, OTKPBITYEO PaMKy CUUTBIBAHHS
CDV F (@urypa 9; ammHOKHCIOTHBIE octatku 136-662 B SEQ ID NO:4) xjnoHmpoBaiud B
miasmuny pCG-CDV-F no caiitam Hpal/Spel (von Messling et al., J. Virol., 75(14):6418-27
(2001)). ITonyuennas mrasmuna pCG-CDV F 22458/16 conepXUT HETpaHCIUPYEMYy 00JacTh
MeV-F u cursanbsuebiii nentun MeV-F.

OxcnpeccuonHble mnasmuabl 15t Bakuasl CDV H/F Onderstepoort u usonst 5804 (von
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Messling et al., J. Virol., 75(14):6418-27 (2001)), a Taxxke MeV Nse ommcaHbl B Apyrom
ucrounuke (Cathomen et al., J. Virol, 72(2):1224-34 (1998)). Bapuantsr H-Oenka c¢
TIepeHaIPaBIeHHON Crieu()UUHOCTBIO ObUTH CO3IaHbl MyTeM BCTaBKH roMosiorudHoro Pacl/Sfil-
pacmerienHoro npoxaykra IIIP B Bexkroper pTNH6 (Nakamura et al., Nat. Biotechnol.,
23(2):209-14 (2005); u Nakamura et al., Nat. Biotechnol., 22(3):331-6 (2004)). Caiit-
HaINpaBJIeHHbIH MyTareHe3 (HaOop mus caiiT-HampasieHHoro myrareHesa QuickChange, Agilent
Technologies, Santa Clara CA, USA) ucnone3oBanu s yctpaHeHus: Tponusma B H, a Taxke
st ynanenus caiita Spel B CDV-F u BBeneHust yceueHn B SHIOIIA3MATUYECKUX XBOCTAX.

Bupycel tMeV ¢ 3ameHoii 6enka 000I04KH ObLTH MOJYYEHbI MyTeM CMELIeHUsT O0JIaCTH
Pacl/Spel u Narl/Pacl coorBeTcTByrOIINX 3KCIpecCUOHHBIX Iutasmuna. Cnacenne rMeV
npoBonuiu mnipu ucnojb3oBaHun cucteMbl START (Nakamura et al., Nat. Biotechnol.,
23(2):209-14 (2005)).

Dxrenpeccus benxa

Knetku Tpancoumposanu ¢ ucnoas3osanuem Fugene HD (PROMEGA, Fitchburg W1,
USA) nnu pearenrta s tpaicexkunu TransIT-LT1 (Mirus Bio LLC, Madison W1, USA). [lnsa
KOJINYECTBEHHOTO aHAJM3a CIHUSHHS MCIOJb30BAIM CHUCTEMY C pa3JeieHHbIM Ha IBE YaCTH
penoptepom (Kondo et al., J. Biol. Chem., 285(19):14681-8 (2010); u Ishikawa et al., Protein
Eng. Des. Sel., 25(12):813-20 (2012)), xak onucano B apyrom ucrounuke (Mufioz-Alia et al.,
Viruses, 11(8), pii: E688, doi: 0,3390/v11080688 (2019)), ¢ ucnonb3oBanuem kiaerok BHK B
kadecTBe 3(PPEKTOPHBIX KIETOK. |1 MOJyKOMUYECTBEHHON OLIEHKH CIUSHUS, KJIETKU Vero u
NPOU3BONHBIE TpaHCPHUIMpOoBaIH 1 MKr Kaknoi skcnpeccnoHHo mazmuasl H u F u gepes 1
nenb okpammBanu Hema-Quik (Thermo Fisher Scientific, HOmMep mno xar. 123-745).
N3o06paxenus nomydanu ¢ nomousio Mukpockona (Eclipse Ti-S; Nikon) npu 4% ysenuuenun. B
Ka4eCTBE AJIbTEPHATUBBI JJIsI TOTOJHHUTENLHON BH3yalu3aluu OOpa3OBaHHs CHHIMTHEB ObLia
BkmoueHa GFP-skcnpeccuonHas mnasmuna. [t ouenku yposHs H  momunentuna
TpaHCHUIIUPOBAHHBIE KJIETKU UCCIEAOBAIN C MOMOIIbI0 MpoTodHoi utoMerpun uian CELISA
IIPY UCIIOJIb30BAHUM MOHOKJIOHAJIbHOTO aHTuTena ¢ 6xHis-meTkoii (Miltenyi Biotec, Homep 1o
kat. 130-120-787 umu Thermo Fisher Scientific, Homep mo kar. MA1-135), kak omucaHo B
apyrom uctounuke (Mufioz-Alia et al.,, Viruses, 11(8), pii: E688, doi: 10.3390/v11080688
(2019); u Saw et al., Methods, 90:68-75 (2015)). Ay OLIEHKH SKCIIPECCUU CYMMapHOTO OeJka ¢
MOMOIIBIO MPOTOYHON IUTOMETPUU KieTku obpabareiBaniu Oydepom eBioscience Intracellular
Fixation & Permeabilization buffer (Thermofisher, Homep no kat. 88-8823-88).

Cooeparcanue supycrno2o oenxa

[Ipenapatsl BUpyca HarpeBaJd B MPUCYTCTBUU AUTHOTPEUTONA, (PPAKIHOHUPOBAIH B 4-
12% buc-Tpuc mNoOMMAKpUIAMUIHOM Tejie W MEPEeHOCWIM Ha NOJMBHHWIMIACH()TOPUIHbIE
MeMOpaHbl. BJIOTHI aHaTU3UPOBAN ¢ HCMONb30oBaHueM antureiaa k MeV-Hceyt (Cathomen et al.,
J. Virol., 72(2):1224-34 (1998)), anturena k MeV-N (Toth et al., J. Virol., 83). (2):961-8 (2009))
win anturena k His-metke (Genscript, Piscataway NJ, USA, nHomep no karanory A01857-40) u
METHJIM KOHBIOTHPOBAHHBIM BTOPHYHBIM KposuubuM aHtutenoMm (ThermoFisher, Homep mo

karajory 31642). bnotel mHKyOUpOBaAIM € XEMIUIFOMHHECLEHTHBIM cyOcTpaTtoMm SuperSignal
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Wester Pico (ThermoFisher) u ananusupoBanu ¢ momompio cuctembl Busyanuszannu ChemiDoc
(Bio-Rad).

Ananuszer netimpanusayuu

@DyopecleHTHBIH aHaIu3 HeWTpanu3aluy 1O TOAABIeHHI0 (OKycoOoOpa3oBaHUs
UCTIONB30BAJIM, KaK OMHCAHO B ApyroM ucrounuke (Munoz-Alia et al., J. Virol., 91(11): e00209-
17 (2017)). IlonuknoHanpHast CBIBOPOTKA MPOTHB BUpPyca uyMbl codak, Lederle aBupyneHTHbIH
(aHTHCBIBOPOTKA, XOpek), Obuia momyudeHa depe3 BEI resources (NR-4025). HUcnonb3yemas
YejoBeyeckas CbIBOPOTKa Obuta cmemaHa oT 60 no 80 1OOHOPOB, KOTOpBIE HMENH
cneundudeckyro rpynmny kposu AB (Valley Biomedical Products & Services, Inc, Homep 1o kar.
HS1017, maptus C80553).

Pesynemamur

Cosoanue ¢hyszocennozo xomnaexca H'F CDV

I'mukonporennsr obonmouku CDV  obnamator 36% (H mnomunentun) u 66% (F
MOJIUTIENITH]]) AMUHOKHUCJIOTHOW TOMOJIOTHeH ¢ TiukonporenHamu MeV. OTkpbiTas pamka
cunteiBanust H u F nmonmunentunos Ovuta monydena u3 usonssta CDV mukoro tuma mepBOro
naccaxka SPA Madrid/22458/16 (CDV 22458/16) u3 TkaHeH, NOJyYEHHBIX IIOCJIE CMEPTH
ymuparomeii cobaku (SPA .Madrid/22458/ 16). ®@unoreHeTH4eCKHil aHAIN3 TOJIHOPA3MEPHBIX
I'€HOB IeMarrIIOTHHUHA METOIOM MaKCHMAJBHOTO rnoxobus nokasain, uro H nomunentuny CDV
22458/16 crpynmupoBaH B apkrudeckoi kiane (Purypa 1). Korpanchexkums komruiekcos H/F
u3 22458/16 BBIABUIA AKTUBHOCTb CIHSHHS TOJNBKO B IpucyTcTBUM penenrtopa SLAMEF1
(Purypa 2A). Habmromanu OTCYTCTBHE aKTHMBHOCTH CIHSIHMA Ha HekTuH-4-3Kcrpeccupyrommux
kierkax. Koskcnpeccust rereporunuueckoro H monunentuma CDV aukoro tuma 5804 ¢ F
nonunentunoM CDV 22458/16 npusoauna Kk 3aMeTHOMY OOPa30BAaHUIO CHHIIUTHEB B KJIETKAX
Vero, skcnpeccupyrommx Hektun-4. C apyroit croponsl, komruiekcel H/F u3 obpasyromiero
KpYIHbIe OJAIIKM BapuaHTa BakUuHHOroO mramma Onderstepoort, TpuBOAMIN K 0Opa3OBaHMIO
KPYIHBIX CHHIUTHEB He3aBUCUMO OT skcripeccun Hekruna-4 u SLAMEF1.

[Ipy WCMONB30BAaHUM PEMOPTEPHOrO TeHa it Oojiee TOYHOH HWACHTHU(PHUKAIMU
00pa3oBaHUsl CHHLIUTHEB, BBIIEYKA3aHHbIH (Py30reHHbIH (EHOTHI ObLT TOATBEPKIEH IS
rereporunuyeckoit komOuHauu nojunentuna CDV Hsgy nukoro tuna u nonunentuna CDV
245816 (Purypa 2B). XoTst orcyTcTBHE 00pa30oBaHMsI CHHIIMTHEB JUTsi ToMoTUnYeckoro H/F sgoy
MOKET OBITh CBS3aHO C MPHUCYTCTBHEM HATHBHOTO CUTHAJIBHOTO TMENTHAAa JMHOW 135
AMHHOKHCJIOT, TaKXKe HCCIEIOBAIHN ONpeeeHHbIH (Py30reHHbI (PeHOTHI, HaOI0aaeMblid IS
CDV H/F458/16, KOTOPBIM HHAYLHHPYET MEXKKIETOUHOE ClIUsHUE UCKIounTesbHO SLAMEF1-
3aBUCUMBIM TyTeM. Bbuto OOHapy»KEeHO, 4TO KJIOH, MCHOJB30BaHHBINA 1 monunentuaa CDV
Hoas8/16, COAEPKUT  aMUHOKHCIOTHYKO 3aMeHy [0 CpPaBHEHHIO C  KOHCEHCYCHOM
MocHenoBaTebHOCTEI0  (M437L). DTOT KJIOH WCHONB30BAIM JJIsl  CO3JAHHsSI  KJIOHA,
komupytoiero nojunentua CDV Hayuss/ie ¢ 3aMeHOIM NeiiiinHa Ha METHOHHUH B TIOJIOXKeHUH 437.

Pacwupenue mponusma annapama causnus CDV

ITockonbky kotpaHchexnust komruiekcoB H/F CDV  gukxoro Tuma, HO He H/F,

NnojlydeHHOro w3 BakuuHbl  Ondertepoort, mnpuBoxmia K OOpa30OBaHUIO CHHIIUTHEB
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ceun(pUIeCKM PEeLenTOP3aBUCUMBIM 00pa3oM, TO IUJIsl TOTO, YTOOBI ONMpPENENNUTh, MOXKHO JIN
pacCUIMPUTh HCIIONB30BAaHUE PELIENITOPOB IO AJBTEPHATUBHBIX PELIENTOPOB, ObUIO BBITOJHEHO
cnenyromee. B kawectBe peuenrtopa-muinenu BbeiOpamu CD38, u ana stoit menmn CD38-
cneun¢pudeckuii scFv 6puT 3KCIIOHUPOBaH B C-KOHLIEBOM JoMeHe Oenka npukperuieHus (Purypa
2C). B uensix cpaBHeHus B aHanu3 Obu1 BkitoyeH H nojunentun MeV, a takke G monumnentua
Hunax. Pesynbrarbl, npenctasieHHble Ha Purype 2D, OeMOHCTPUPYIOT, YTO pa3JIU4HbIE
KOHCTPYKLIMM 3KCIPECCUPOBAINCH HAa IOBEPXHOCTH Ha COMOCTaBUMBIX YpoBHsX. Crenyer
ormeTuTh, uTto 3aMeHa L437M B CDV Hjysss/16, MO-BHIUMOMY, HE OKa3bIBaja BIIMSIHUS Ha
SKCIIPECCUI0 HA KJIETOYHOH MOBEPXHOCTU. 3areM 3((eKTHBHOCTb CIMSHUS CpPaBHUBAIU
KOJIMYECTBEHHO C UCIOJIb30BAHHEM aHajh3a C CaMOACCOLMUPYIOMICHCS —pa3aesieHHOM
nronudepasoit, onucanuoro B apyrom ucrounuke (Kondo et al., J. Biol. Chem., 285:14681-
14688 (2010); u Ishikawa et al., Protein Eng., Des Sel., 25:813-820 (2012)). B s3Tom ananmze
(@urypa 2E) s¢ddexTopHble KIETKH TPaHCPHUIHMPOBAIH SKCIPECCUOHHBIMH TUIA3MUIAMHU IS
kommuiekca H/F u onmHOW monoBuHON pasmeneHHoro Ha nse yactu Oenka GFP/moundepasst
Renilla  (DSP1-7). AHanoru4HbiM  00pa3oM,  KIETKU-MHUIICHH,  3KCIPECCUPYIOLINE
COOTBETCTBYIOLIMH peLentop, TpaHchuuupoBanu apyroi mnonosuHoi (DSP8-12). Ilpum
CMEIINBAHUN COAEPKUMOro He(yHKIHMOHaNbHbIE nooBUHBI Oenka GFP/mommdepassr Renilla
COEAMHSIOTCS, IIOCIE Yero H3MEPSIIOT AaKTUBHOCTb. Pe3ynbTaTel 3TOro 3SKCHEPUMEHTa C
3¢ (eKTOPHBIMU KIETKaMH, SKCIIPECCUPYIOIUME pa3nndHable komruiekesl H mnmn G/F, mokazaHsl
Ha @urype 2F. Torma kak Hpu HCHIONB30BAHUM HCXOAHON kierouHoil muHuu CHO He
HaOJIFO1aJIOCh aKTHBHOCTU CIIUSIHUSI, aKTUBHOCTh CJIMAHUS ObUla 3aME€THA B PEKOMOMHAHTHBIX
kietkax CHO co crabunbHoit sxcnpeccueit oo HIS-cnenuduueckoro scFv (CHO-HIS), mubo
monekyiel CD38. B 1ienom ypoBHH akTMBHOCTU ObUIM OoJiee 3aMETHBIMU IPU HCIOJIb30BAHUU
CD38-rapreruHra 1no cpaBHEHHIO C IcenopeuentopHoi cucremoii 6xHis-antu-6<HIS scFv.
Takne pasmuunst Obun Gonee 3ameTHbI mpu ucronbsoBanmd G*P** Humax. CrocoBHocTh K
CIIUSHUIO TEPBOro OblIa 3HAYUTENBHO CHIDKEHAa 10 CPAaBHEHUIO C TIeTePOTHUITHYECKUM
nosmnentugom CDV H5804“CD38/H0JII/IHeHTI/I)10M CDV Faoussiie wmu romorunuyeckum H/F u3
mramma Onderstepoort. Heoxxunanuo 3amena L437M B nonmunentune CDV Haaysg/i6 BbI3bIBaIA
pe3koe u3MeHeHue (y30reHHOro (DEHOTHIIA TMOJMIIENTHAA, Ja)Ke eCid He HaOIoNauch
paznuums B ypoBHsIX 3kcnpeccun (Purypa 2G). Jta HOBas (y30reHHass CoCOOHOCTDH TeMepb
ObLIa SKBHBAJIEHTHA CIIOCOOHOCTH, Mosy4eHHoH ¢ romotunmueckum CDV H/F u3 5804, Tonpko
Korma curHanbHblii mentwn nosunentuaa CDV Fsgoy Obul 3ameHeH 0Oojiee  KOPOTKUM
curHanbHbIM nentunoM F MeV. Tem He mMeHee, ypOBHU CIUSHUSA B ClIy4ae IeTepOTUINNYECKON
koMOuHamu noaunentuna CDV H5304aCD38/HOJ'II/IHeHTI/II[a CDV F22458/16 ObUIH OOJIEE BHICOKUMHA
u ObUTM aHAJOTWYHBI YPOBHSM, MOJNY4YeHHbIM i BapuaHTa Onderstepoort, oOpasyrorero
KPYIHbIE ONSAMIKH. DTH pe3yJIbTaThl AEMOHCTPUPYIOT HE TOJIBKO TO, YTO anmapar ciusiausg CDV
MOJKeT OBITh MOAW(UIIMPOBAH JUIS MCIIOJNB30BAHUS AbTEPHATUBHBIX PELIENTOPOB, HO TAKXKe H
TO, 4TO TUnepQy30reHHplii GEeHOTHIT MOXKET ObITh MOJIYYEH M3 reTepOTUNHYECKOH KOMOMHALINN
kommiekcoB H/F w3  pasweix mrammoB CDV  peuentop3aBucuMbiM — oOpaszom. Takas

nosbllieHHass (y3oreHHast crniocobHocts komruiekca H/F CDV Obuta gocTurHyra 3a cuer
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yKopaunBaHus curHanbHoro nentuzna F momunentuna CDV u ucnonb30BaHUS MOJHIIENITHIA
CDV, umeromero M437.

Hanpasnennoe é3aumooeiicmesue ¢ peyenmopamu

H mnomunentunet CDV, omnwmcanHble B mnpenbiayineM a0sane, BCe €me MOTYT
UCIIONB30BaTh B KauecTse penentopa Hekrun-4 uenoseka. YToOb! HApyIINTh B3aUMOJEHCTBHE C
HextnHoM-4, Oblna monydeHa HYyKJIEMHOBas KucCioTa, koxupyroomas H momunentun CDV,
cogepxauuii mytauuo YS539A. Ha Purype 2H nokasano, uro nomunentuny CDV H oCD38
BKJIFOYAIO LM TOYEUHYIO0 MyTaluio YS539A (CDVHy539A°‘CD38), yTPaTUJI AKTUBHOCTD CJIMSIHUS HA
kjerkax ¢ HekTmHOM-4 dYenoBeka, HO COXPAaHHJ CIMOCOOHOCTb HMHAYLUPOBATH CIUSHUE Ha
knerkax CHO-HIS (CDV Hys30,""** 11 CDV Hys304) 1 CHO-CD38 (CDV Hys304“"**). Takas
AKTUBHOCTb CIHsHUSI ObUla CPaBHMMA C AKTHBHOCTBIO, TOJYYEHHOW MPH HCMONb30BaHMA H
nosunenTiaa MeV ¢ MONHOCTBIO MepeHanpasieHHol crerpduunoctsio (MeV Haals 2% y
MeV Haals “*). 9rtu pesynsrater nemorctpupyior, uro xommiekc CDV H/F mosxer GbiTh
3¢ (eKTUBHO NepeHanpaBiIeH Ha CrelupUIECKHe PeLEenTOpPbI.

Brusnue agpdunnocmu ceazvieanusn aueanoa na H/F CDV-nanpasnsiemoe crnusnue
KJ€MmOoK

JUns  OueHKM  BIMSIHUSA — pasnuuuii B apUHHOCTH  CBS3BIBAHHS  JIMTAH/AA,
SKCIIOHMPOBAaHHOTO Ha skromomene H momunentuma CDV, Ha (Qy3oreHHocTs, Obutn
sKcroHnpoBaHbl Her2/neu-crieruduuneie cBszpiBaromuye scEv-gparmMeHTsl, a Takke MOJIEKYJIbI
appuren (Hasegawa et al., J. Virol, 81(23): 13149-57 (2007); Wikman et al., Protein
Eng.Des.Sel., 17(5):455-62 (2004) u Orlova et al., Cancer Res., 66(8):4339-48 (2006)). Ha
@Durype 21 noxasano, 4yro apuHHOCTH CBsi3biBaHMsA Bblmle 1 HM Oblma HeoOxomuma Aus
MHHULUMPOBaHMs cimsiHus Ha kietkax CHO, MoaudpuunpoBaHHbIX AJ1si CTAOUIBHONM SKCIPECCUN
mosiekyn Her2/neu, HO He B MCXOIHOW KJIETOYHOH JMHUHU. DTO OBUIO BEPHO HE3aBHCHMO OT
IPUPOJIBI CBS3BIBAIOLIEH MOJIEKYJIbI, ObLIA JIM OHA MpeacTaBieHa B ¢popme Mosekysl scFv nmm
apdurena. Jlns uccnenoBaHusl B3AUMOCBSI3U MEKAY IUIOTHOCTBIO PELEnTOpOB U ap(PUHHOCTHIO
CBSI3bIBAIOILEH MOJIEKYJIbI, KOJIMYECTBEHHBIN aHAJIN3 CIUSHUS MOBTOPSUIM C HAOOpOM JIMHUIA
PaKOBBIX KJIETOK, SKCIPECCHPYIOLINX Pa3InYHble YPOBHU MoJjekyn Her2/neu Ha mOBEPXHOCTH:
HT1080 (1,2x10%), Sko3pi (1,5x10%°) u TET67L (4,3x10%). Torma Kak SKCIOHHPOBAHHE
apdurena ¢ MakcumanbHOU ahPUHHOCTBIO CBsi3biBaHus (2342, 0,022 1M) nossossuia H CDV
UHHULUMPOBATh CIUSHHE BO BCEX MPOTECTUPOBAHHBIX KIETOYHBIX JIMHUSAX HE3aBHCHUMO OT
IJIOTHOCTH penenTopoB, Z4 (50 HM) obecreynBanio MEKKJIETOYHOE CIIUSHUE TOJBKO B KJIETKAX
Skov3pi, KOTOpbIE 3KCIPECCUPOBAIA HAuOOJee BBICOKYK IUIOTHOCTh PELENTOPOB. ITH
pe3yabTaThl  JEMOHCTPUPYIOT  CYLIECTBOBAHHME  B3aUMOCBSI3U  Mexny  apPUHHOCTHIO
CBSI3BIBAIOIIEH MOJIEKYJIBI M IUIOTHOCTBIO pELENTOpa Ha KIETKe-MHUIIEHH: Oosee HHU3Kas
IUIOTHOCTh PELENTOpa OKa3bIBAaeT BJMsSHUE NpU Oosiee BBICOKOH a(UHHOCTH CBSI3bIBAIOLIEH
MOJIEKYJIBL.

CDA46-nanpasnennsie komnaexcor H/'EF CDV mo2cym npeoodonesams uyecmeumeibHocms K
HeUmpanu3ayuy OHKONIUMUYECKO20 8UPYCA KOpU

Paznuunbie CD46-cnermpuunble cBssbiBatomue scFv Obutn sxcnonupoBanbl Ha H
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nonunentunax CDV B nmomeiTke nonyuuth scFv-CDV H nonunentunel, noaaepKuBarolife
ypOBeHb cnusiHMs, aHanorudHeli mramMMmy MeV H Nse. CpaBHuBaIu ypOBHU 3KCIIPECCUU HA
kjerouHoi noepxHocTH (Purypa 3A). Knerounsii ummynodpepmentHeiii aHanus (CELISA)
nokasay, 4yto u HeHamnpasieHHble H nmomunentuaet MeV, u H nonunentunsr CDV, a Taxke
CD46-nanpasnennsle H nomunentuael CDV aHanorndHo sKCnpeccUpOBAIUCh HAa KJIETOYHOMN
MIOBEPXHOCTH. 3aTeM KOJIMYECTBEHHbIE AHAJNN3bl CIUSHUS I0Ka3and, 4To, XOTs Toipko H
nojunentuasl MeV mpusoaunu k aktuBHocTH ciusiHus B kierkax CHO-Hekrtun-4, Bce H
nonunentuasl CDV, kpome HeHampaBiieHHBIX, Bbi3biBaIM ciusHue B kierkax CHO-CD46
(@urypa 3B). CesspBatomue scFv A10, A09, G09 u K2, skcronupoBanHHble Ha H
nojunentunax CDV, uHAyuupoBanu ypOBHU CIUSHUS, aHAJIOTW4Hble HabOmomaemMbiM B H
nonunentunax MeV, Torna kak scFV G101469 u KO1 nokaszanu cpaBHUTENbHO Oojiee HU3KHE
ypoBau. [Tomunentuny CDV H-scFv A09/CDV F Obut BbiOpaH IJ1si 3aMeHBI CYLIECTBYIOIIEH
obonouku MeV. DToT BUpYC, Ha3bIBaeMbIil B HacTOsIeM JokyMmeHTte Stealth 2.0, Obut craceH, u
ObUT0 TOATBEpsKAEHO, uTo nonunentuasl H/F ycnemno skcnoHnpyroTes Ha BUpHOHax. BectepH-
onot-aHanmu3 moaTBepawi, uto H momunentun MeV Obi1 0OHapysKeH TOJNBKO B ciydae MeV,
Korja ucrosb3osainu antureno k H nomunentuny MeV, npoTus HUTOMIA3MaTHYECKOTO XBOCTA.
Hanporus, nonmunentun CDV H-scFV A09 o0HapykuBajics TOJNBKO MPU MEYEHUH MeMOpaHbI
anrurenom nporus 6xHIS-metku (Purypa 3C). Ta ke camas cucrema HIS-merok obecnieunBana
pernkanmio Bupyca Stealth 2.0 B knerkax Vero, crabmipHO skcnpeccupyromux scFv nmpotus
HIS, Ho He B ucxomnoit nuamu kierok Vero (®@urypa 3D). Kunermka perummkauuu Obuia
CpaBHMMa C KHHETHUKOH, momydeHHOH ¢ MeV Ha Vero/hSLAM. Bwmecte >TH pe3yibTaThl
neMoHCTpHpyIoT, uto H u F monunentuaer o6onouku Bupyca Kopu MoryT ObiTh 3ameHenbl H u F
noyunentuaamu u3 CDV 6e3 oTpULaTeIbHOrO BIMSHUS HAa PETUIMKALIMIO BUPYCA.

UysctBurenbHOCcTh Stealth 2.0 k HeWTpanu3alMu HUCCIEAOBAINM C HCIOJIB30BAHUEM
cmewmanHoit  ceiBopoTku 20-30 moHopoB u3 CIIA. B kadecTBe KOHTPOJNIS MCIOJIBb30BAIN
aHTUChIBOpOTKY mpoTuB CDV. Ha ®urype 3E nokaszano, uto Stealth 2.0 ObL1 HEUYBCTBHUTENIEH K
HeHTpanusyrouei aktusHocTu MeV antuceiBopotku. Hanporus, kaptuna Hetpanuszaunu MeV
ObLIa MO CYLIECTBY MPOTHBOMOJOXKHOMN, MPU STOM €ro HEHTPAIU30BaIM AHTUTENA IPOTUB KOPH,
HO He aHTHuTena nmpotus CDV.

Cnenyromee  ObUIO  BBIIOJIHEHO Ui TOATBEPXKACHUS  TPOMU3MAa  BUPYCA,
o0ecrieynBaeMOro HoOBOH 00OJIOUYKOM, TTOCKOJIbKY MPOHUKHOBEHNE BHPYCa MOTJIO TPOUCXOIUTh B
OTCYTCTBHE SIBHOrO ciusiHMs. Bri3BaHHast Bupycom aytodiayopecuenuuss GFP nabmonanace,
korna kierku CHO »skcnpeccupoBanmu peuentopsl CD46, HektuH-4 u cobauuii  wiu
gyenoseuecknit SLAMF1 (®@urypa 3F). M maobopor, ayrodayopecuenuus GFP, Hanpasisemast
Stealth 2.0, HaOmomanace TonpKO B ciaydae skcnpeccun scFv nporus 6xHIS (CHO-HIS), CD46
u cobaubero SLAMF1. Dtu pe3ynbprarhl AEMOHCTPHPYIOT, YTO TpomHbi k CD46 yenoBeka
BUPYC KOPH, YCTOWYMBBIA K HEWTpaJH3alM{ aHTUTENAMHU NPOTUB BUPYCa KOPU, MOXKET OBbITH
nojiydeH ¢ ucnonp3zoBanneM CD46-nanpasnennoit H/F CDV oGonouxu.

Stealth 2.0 unoyyupyem maxoii dce npomueoonyxonesuiii s¢pghexm, kak u ucxoonviii Mel’

Jnsa ouenku mpumeHeHus: Stealth 2.0 B xayecTBe OHKOJUTUYECKOTO CPENCTBa OBLIO
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BbINoJHeHO cnenyromee. Mpimu SCID ¢ onyxomsamu U266.B1 mnonyuyanu OXHOKpaTHYRO
BHYTPUBEHHYIO 103y 060 MeV, mbo Stealth 2.0 (Purypa 4A). IMnaHTHPOBaHHBIE OMYXOJIH
B rpymme, noiydaswmeid PBS, mponmomxunu skcnoHeHuuanbHbii poct (Purypa 4B), u B
pes3yJbTaTe BCEX >KMBOTHBIX B 3TOH IpyIIe MPULLIOCh YMEPTBUTh U3-3a ONYXOJIEBOH HArpy3Ku
Ha 12-i1 genp (@urypa 4C). B ornuume OT 3TOro, B O0OEMX TIpymmax JEYEHHs] OIMyXOJib
IPOrpeccUpoBaja MEAJEHHEe, 4YTO TMPUBEIO K 3HAYUTEIbHOMY YBEJIMYEHHUIO CpeaHel
BbokuBaeMocTH. Ilockonmbky gisi Stealth 2.0 w  MeV  Habmomaad  aHaJOTHYHYIO
OHKOJIUTHYECKYI0 aKTHBHOCTb, W TMPU 3TOM TMocjenHuii B pgomonHeHue k CD46 wmor
ucnonp3oBath penentopel Hektun-4 u SLAMFI1, st pe3ynapTaThl IE€MOHCTPUPYIOT, UTO
tapretuHr CD46 sBisieTcst AOCTATOYHBIM JUISl PErPecCUU OMYXOJH B MOJENIH MHOKECTBEHHOU
muenombl. bonee Toro, Stealth 2.0 npomeMoHCTpUpOBaj, YTO OH MOXKET 3aMEHUTH
CYLIECTBYIOLYIO OHKOJIUTHYECKYI0O MeV BakiiHy, KOrJa y MalueHTOB MPUCYTCTBYIOT BBICOKHE
YPOBHHU HENTPAIU3YIOIIUX aHTUTEN MPOTHUB BUPYyCa KOPH.

Komnnexcer  H/F CDV  mocym  nepenanpaeisime  cneyuuynocms  Opyeux
MOHOHE2A6UPYCO8

Jns uccnenosanusi npuronHoctu komruiekcoB H/F CDV nist ynpaBieHUs! TpOMHU3MOM
BUpycoB VSV, KoTOpble SBIAIOTCA MpeACTaBUTENssMU poxaa Lysasavirus, cemeiicTBa
Rhadoviridae, 6pu10 BBIMONIHEHO cneayromiee. VSV, CKOHCTPYHUPOBAHHBIN ISl SKCTpeccuu Oera-
unteppepona (IFN-B) u cummoprepa tionuna Hatpus (NIS), VSV-hIFNB-NIS (Naik et al., Mol.
Cancer Ther., 17(1):316-326 (2018)) Opu1 momyueH W MOAU(PHUIMPOBAH MYTEM 3aMEHbI
nonunentuna VSV-G nomunentunamu H u F CDV ¢ ucnonb3oBaHneM MeTOIOB, OMUCAHHBIX B
apyrom wucrounuke (Ayala-Breton et al., Hum. Gene Ther.,, 23(5):484-91 (2012))
Hcnonp3oanu nonunentun CDV Fiousene 1 mubo ucxopubiii mojaunentun CDV Hsgos (VSV-
CDVFH-GFP), mu6o H nomunentun CDV, nepenanpasnenssiii npotus peuentopos EGFR
(VSV-CDVFHaal-oEGFR-GFP) nmu CD38 (VSV-CDVFHaal-aCD38-GFP) (®@urypa 5). Kpome
toro, kaxabii w3 H mnomunentumoB CDV comepskan mytamuio R529A (CDV Haa) B
cymectByromeM GpoHe Hyszga CDV st yecrpanenus Bzaumoneiicteust ¢ SLAMF1 cobaku.

JUIst MOATBEPKAEHUS] TOTO, YTO HOBBIM KOMITJIEKC O€IKOB OOOJIOUKH HAMPABIISIT TPOITU3M
Bupyca, nHpuuuposanu nanens kierok CHO, skcnpeccupyromux cnenuduyeckiue penenTopsl.
Kak mokazano Ha @urype 6, xorma BUpPYC SKCIOHMpOBad ucxoxaHblii kommiekc F/H CDV,
HaOmonmanace ayropayopecuernuus GFP B Tex kieTkax, KOTOpbIE 3KCIPECCHPOBAIH JHOO
peuentop Hektun-4, mubo peunenrop SLAMF1 cobaku. B oriauume oOT 3TOro, eciu
npucytcrBoBail EGFR-cnieunduunsiii scFv CDV H, B Tex kieTkax, KOTOpbIE 3KCIPECCHPOBAIH
peuentop EGFR, Habmonanu tonpko nHpekunto u ayrodayopecuenunto GFP. AranorndsHbiM
obpaszom, ecrmu npucytrcrBoBan CD38-cnemuduunsiii scFv CDV H, B Tex kieTkax, KOTOpbIe
skcnpeccupoBau perentop CD38, Habmromamu TogbkO MHGEKIHIO U ayTO(IIyOpPECISHIIHIO
GFP. Ilpu srom oOpa3oBaHue CHHIUTHEB U 3(P(EKT YHHUTOKEHUS KIETKH HaOMomamu B
kJeTkax, skcnpeccupyromux CD38, Ho He B kierkax CHO, skcmpeccupyromux peLenTophbl
EGFR; torma xak B ciaydae EGFR-cnemmnguunoro supyca (VSV-CDVFHaal-oEGFR-GFP)

HAOMOaM  MPOTHBOIONOXKHYKO KapTuHy (Purypa 7). Otu pe3ynbraThl B KOHTEKCTE
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pabnoBUPYyCOB  eMOHCTPUPYIOT, uTo Kommuiekcbl F/H CDV  MOXHO npHMeHATb IJist
HAIpaBJIeHUs] IPOHUKHOBEHHUS B KJIETKY M 0Opa30BaHUs CHHLUTHEB PELENTOP-CIelu(pUIeCKuM
oOpa3oM mocpencTBoM aucruiess scFv ¢ ucrnonb3oBaHUEM NMPEANOYTUTENILHOTO PELEnTopa s
NEePEeHANPAaBJICHNUs] BUPYCHOIO TPOIU3MA.

IIpumeHeHne 5TON CUCTEMBI B KAU€CTBE OHKOJUTHYECKOIO BEKTOPA TaKKe OLIEHUBAIH 1n
vivo (®urypa 8). bectumycubie Mbiun ¢ onyxoisima SKOV3ip.1 nojydanu OQHOKPATHYIO 103y
EGFR-nanpasnenHoro VSV wummu VSV-hIFNB-NIS, xotopsle B Hacrosiiee Bpemsi HPOXOIST
kiuHudeckne wucnbitanus. Torma kak VSV-hIFNB-NIS He yiyd4man BbDKMBAEMOCTh I10
CPaBHEHUIO C KOHTPOJbHBIMU >KUBOTHbIMH, nojy4aBmnmu PBS, EGFR-nanpasnenneiii VSV
NPUBOAMI K 3HAYUMOMY VJAyYIIEHHIO BbDKHBaeMoctH (p<0,005). DTm pe3ynabTarsl
JEMOHCTPUPYIOT, UYTO HampasjieHHble VSV, omnucaHHble B HACTOSINEM JOKYMEHTE, MOTYT
NPUMEHSITBCS B 00JIACTH OHKOJIOTHH.

CD38 u EGFR-nanpaenennviii Mel”

JLns nonreep:knenus Toro, yro Taprerrar CD38 u EGFR B koHTekcTe MeV MoxkeT ObITh
nocturayt ¢ npumenenneM F u H momunentumnoB CDV (®urypa 11), ObLIO BBINOJIHEHO
cnenyrotnee. s noseimenus 6esonacHocty B H monunentun CDV BBOOUIIN TOMOJHUTENBHBIE
MyTalli{, TMPEensTCTBYIOIME IOTEHI[MAJIbHOMY BO3BpPaTy K MHCIIOJNb30BAHUIO TMPUPOAHBIX
peuentopoB (Sawatsky et al, J. Virol, 92(15):e0069-18 (2018)). B nomonHeHme
aMUHOKHCIIOTHOM 3amMeHe RS5S29A Takske Obutm BKIIOUeHbl 3ameHbl DS526A, I527A, S528A,
R529A, Y539A, Y547A u T548 (@urypa 11A). Ha @urype 11B noka3aHo, 4TO BBEACHHE 3THX
myTanuii B koHTekcte CD38-nanpasnennoro H nomunentuna CDV He Bausiio Ha CioCOOHOCTB
K (py30oreHHOCTH. AHaJIOrHUHBIM 00pazoM, Ha Purype 11C nokazaHo, YTO pa3NIUYHbIE TOUEUHBIE
MyTallUd HE BJIUAIM HAa YYBCTBUTEIbHOCTb MOJUIMENTHIOB K HENTpaIu3aluu CbIBOPOTKOM
4eJoBeka C MMMYHHMTETOM INPOTUB KOpU. XOTA akTUBHOCTH ciusiHus CD38-nanpasnennoro H
nonunentuaa MeV moxpseprajach WHrHOMPOBAHUIO CMEIIAHHBIMHM AHTHUCBIBOPOTKAMU IMPOTHUB
kopu 1o passeneHus: 1:80, romosjoruunbiii CD38-nanpasnenssii H nmomunentuny CDV He
NOJBEPraJicsi MHrMOMPOBAHUIO B HamOOee BBICOKOH NPOTECTUPOBAHHOW KOHLEHTPALMU B
passenenun 1:10. Kak u B ciy4ae ¢ pabnoBupycamu, BUPYC KOPH, BKIIIOYAIOIIUI HAMIPABIICHHbBIE
kommiekcel H/F CDV, MoxxeT BbI3bIBaTH WHOUIHpPOBaHHE U ciusiHHe Kietok CD38-
cneunpuuabiM uian EGFR-cnennduyasim obpazom (®Purypa 11D). Takyro HHPEKIHOHHYIO
cneun(UIHOCTh TaK)Ke HAONIOMANM JUIi MHOMKECTBA JIMHMHA ONYXOJEBbIX KIEeTOK. Kierku
Skov3pi u U87 (EGFR-nmonoxurensueie) Obum uHuuuposanel EGFR-nanpasinenHbIMU
Bupycamu, HO He CD38-nampamnenHeiMu Bupycamu. Hamporus, kierounsle JuHUM Raji u
Ramos (CD38-nmonoxxurenpHble) HHPUUUpOBaIUCh HCKiIounTenbHO CD38-HampaBieHHBIMU
BUpycaMU. B kadecTBe KOHTPOJS KJIeTKH, 3Kcrpeccupyromue 6xHIS mceBmopeunenTop, Obuin
UHQHUIMPOBAHBI BCEMH BHUPYCAMU C TIEPEHAIPABICHHON CHEU(PUYHOCTBIO. JTHU pPE3yJIbTaThl
OeMOHCTPHUPYIOT, 4ro Komruiekcbl F/H CDV Moryt npumMeHsTbCS Uil YCKOJB3aHHUS OT
POTHBOKOPEBOTO MMMYHHTETA U [T HAIIPABICHUS CIIELIU(PHUYHOrO MPOHUKHOBEHHUS B KJIETKH U
00pa30oBaHUs CHHLIUTHEB.

Taxxe uccnenosanu oHkonuTH4YeCcKyto akTUBHOCTE CD38 u EGFR-nHanpasnennsix MeV
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in vivo. Onyxomu SKOV3ip.l mMmmmantupoBanu auOO0 MOAKOXKHO, JUOO BHYTPHOPIOIINHHO
OeCTUMYCHBIM TOJIBIM MBIIIAM C ITOCJIEAYIOIIUM BBEISHHEM BHUpyca TakuM ke myteM (Durypa
11E). Xors CD38-HanpaBieHHbIE BUPYCHI TPOAEMOHCTPHPOBAIIN HEKOTOPYIO TEPAIIEBTUYECKYIO
s dexTuBHOCTD, 3 dexTuBHOCTD, MoKa3zaHHass EGFR-nanpasienHsiMu BUpycaMu, Obliia BbIIIE
(Purypa 11F). Hamporus, CD38-HampaBneHHble BHPYChl HE  JE€MOHCTPHUPOBAIU
IPOTHUBOOIMYXOJIEBYID aKTHBHOCTb IIOCJIE BHYTPUOPIOLIMHHOW MHBEKIMH, Torma kak EGFR-
HaIpaBJIeHHbIE BUPYChI MPUBOAWIN K ITOJHOH PErpeccuy OIMyXOJH, KOTOPYI HaOMomamy nmpu
100-mipouieHTHOM BbDKHBaeMOCTH. ClielyeT OTMETHTb, YTO He HAOJIONAIU HUKAKUX Pa3IHYHil
mexxny MeV ¢ nepenanpasinenueM crerpduyuHocTn ubdo xkomruiekcamu H/F MeV, mubo H/F
CDV. DOtu pesynbraThl JeMOHCTpUPYIOT, 4TO Komiuiekcbi H/F CDV wmoryt ycunuBath
MPOTHBOOITYXOJIEBbIE CBOMCTBA OHKOJIUTHUYECKOTO BUPYCa KOpH 0€3 BO3SHUKHOBEHUS MPOOIEMBI,
CBSI3aHHOM C HEUTpanu3auKuel HeNTPAIU3yIOUUMU AHTUTEIAMH, MHAYLIUPOBAHHBIMU KOPBIO.

Ipumep 2 - HanpHenuni agagus CD46-cnenmduyHbXx OHKOJIUTUIECKUX BUPYCOB KODH,

VCTONYMBLIX K HEUTPAJIN3ALIMN IPOTUBOKOPEBOU CHIBOPOTKOU YEeI0BEKA

B naHHOM mpumepe MOBTOpSIETCS 4acTh WH(pOpMAUUU U pe3yiabTatoB u3 Ilpumepa 1 B
JIOTIOJIHEHUE K MPECTaBICHHbIM JONOJHUTENBHBIM PE3YJIbTaTaM.

LI'emeponocuunvie kombunayuu enuxonpomeunoe CDV oukoeo muna npueoosm x
VAYYULeHHOMY CTIUSHUIO KIEMOYHbIX MEMOPaH

ObGomnouky MeV 3ameHsuM anbTepHATUBHOW BUPYCHOH OOOJIOYKOH, KOTOpask MOXKET
NO3BOJIMTh BHUPYCY M30€XaTh HEHTpain3aluy NPOTUBOKOPEBBIMU aHTUTENaMu. [l sToro
BbIOpanmu CDV mukoro tuma. Xots cymectByer mwraMMm CDV, onoOpeHHBIH 11 NPUMEHEHUS B
BakuuHax (mramm Onderstepoort), STOT MITAMM MOXKET UCIIOJIb30BaTh HEMACHTU() MLIUPOBAHHBIH
B HacTosuiee Bpems perentop B nononHenne k SLAMF1 u Hektuny-4 (@urypa 14), uto Moxer
3aTPyIHUTh M3MEHEHHe Tpomu3Ma Bupyca. I1o3ToMy OCHOBHOE BHMUMaHHeE ObLIO OOpaleHo Ha
LITAMMbI AUKOTO THUIA, MOCKOJbKY OHH, KaK M3BECTHO, B3aUMOAECHCTBYIOT HUCKIFOUYUTENBHO C
SLAM u Hektunom-4.

Jns upentudukanmu Haubosee (ysoreHHoN mapel rimkonporenHoB H/F CDV 6buto
BBINOJIHEHO chienyromee. Paznumunbie komOuHauun H/F u3 mzomsaros S804P u SPA Madrid/16
(manee mmenyemble 5804 m SPA COOTBETCTBEHHO) TPaH3MEHTHO SKCIPECCHPOBANN B KIIETKAX
Vero, skcnpeccupyromux mbo SLAMF1, nu6o NECTIN4, u onieHHBaM Ka4eCTBEHHO CTETICHb
KJIETOYHOrO CHusiHusA (00pa3oBaHHE CUHIUTHEB), WHAYLHPOBAHHOTO BHPYCHBIMU OEJIKaMH.
AxrtuBHOCcTh ciustHus st map CDV-H/F He HaOmronmanu, Korna CUTHAJIbHBIA MENTHA JTHHON
135 amuHokmcnor coxpaHsuii B CDV-F (®Durypa 15A). Ilpm 3amMeHe TrOMOJIOTHYHOI
nocienosatenbHOCTHIO 13 MeV F, koakcnpeccus 6enxos H/F u3 S804P mpuBoamia K CIUSHUIO
ketok, skcrnpeccupyromux SLAMF1 u NECTIN4, Torna kak KO3KCIPECCHst TAKUX O€JNKOB U3
SPA BbI3bIBajia CHUSHUE KJIETOK HCKIIOYUTENBHO B KIJETKax Vero, 3KCIPECCHPYIOIINX
SLAMF1. C npyro#i cTopoHbI, KO3Kcmpeccusi rereposorndnoii kombunanmu CDV-H 5804 u
CDV-F SPA, vo He CDV-H SPA u CDV-F 5804, mpuBoauna k oOpa30BaHUIO CHHIUTHEB B
kietkax Vero, skcrpeccupyromux SLAMF1 u NECTIN4. JlanHble, NpuUBEIECHHbIE BBILIE,

NPENCTaBUIIM JIOKA3aTeIbCTBA B NMOATBEpkAeHUe HapyweHus ciausHus Ha CDV-H SPA. [lna
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Hauana wuccrnenoBaHus, Oputo sm  orcyrctBue ciausHuss CDV-H SPA wa NECTIN4-
SKCIIPECCUPYIOIUX KIIETKAX CBsI3aHO ¢ Oojee HU3KOH apPUHHOCTBIO K penentopy, (peHOTHITbI
CIIUSHUSL KOJIMYECTBEHHO CPABHUBAJIN ITOCPEICTBOM HEMPHUPOAHBIX PELENITOPOB, ypPaBHUBAS,
TakuM o00Opa3oM, ycioBus s apPUHHOCTH CBSI3BIBAHUS C PELENTOPOM. IJTOT MOAXOA
saxmovancss B ciaussHuu His-medenoro CD38-cneunguunoro scFv ¢ C-KOHIEBBIM JOMEHOM
peLenTOpCBsI3bIBAIOINMX OEJIKOB W B ONpeAeseHuH ypoBHeil cimsHus B kietkax CHO,
konupyrommux udo CD38, nubo ncenopeuentop mist HIS-merku (CHO-oHIS). 3ameny L437M
oA B CDV-H SPA, nockonbky 1437 cooTBETCTBOBANA KIIOHOCTIEIIU(PUIECKON MyTaLUHU, HE
MPUCYTCTBYIOIIEH HM B OMHOH npyroi renerudeckoiu rpymme CDV (®urypa 16). B uemsx
CpaBHEHHs  ObUTM  JIOMOJHHUTENBHO  BKJIIOYEHBl  PELENTOPCBS3bIBAOIINE  OENKH  C
nepeHanpaBIeHHON crennpuIHOCThI0 U3 apyrux Bupyco: MeV-H- u Nipah-G (Bender et al.,
PLoS Pathog., 12(6):e1005641 (2016); u Nakamura et al., Nat. Biotechnol., 22(3):331-6 (2004)).
Jns  Oonbimell  CTPOrOCTH  CPaBHEHUH  OKCIPECCHI0  PELENTOPCBSI3bIBAIOIINX — OEJKOB
NEePBOHAYAIPHO  AHAJIM3UPOBAIA € TOMOILIBIO  BecTepH-OMOTTHHra ©  MPOTOYHOTO
LIUTOMETPHYECKOTO aHAIN3a, KOTOPbIE HE MOKa3aJd 3HAYUMOTrO BJIMSHUS Ha (DOJIUHT MIIH
NOBEPXHOCTHYIO 3Kcnpeccrto Oenka (Purypor 17A u 17B). Ilpu skcnpeccun map CDV-H/F u3
6enxoB SPA B CHO-C38 cnusiaue BeibiBasin Tonbko CDV-H SPA ¢ M437L (®urypa 15B).
[TpumeuarenbHo, uTO Mexxay aAByMsi romorunmyeckumu napamMu CDV-H/F u3 msomsaros SPA
win 5804P He HaOmMOgANMN CYIIECTBEHHOTO PA3JIMUUs B CIOCOOHOCTH K ciusiHI0. HeoxxunanHo
aKTUBHOCTb CIUSIHUSA, WHHLUUpPyeMoro rereposorudnoil komoOunarumeit H/F CDV-H 5804/F
SPA, npeBocxoauia aKTUBHOCTb CJIHSHUS, AOCTUIAEMYIO MPU HCIOJBb30BAHIUH T'OMOJIOTUYHBIX
komOuHauuit CDV-H/F 5804 u CDV-H/F SPA. B ciyuae napst Nipah G/F ¢ nepeHamnpapieHHOM
creun(pUIHOCTBIO, HECMOTPS Ha TO, 4TO B kyeTtkax CHO-CD38 nabmonanu 3HaunMble ypOBHU
ciusiaus (p<0,0001), oHM ObLIM HE3HAYMMBIMH TI0 CPABHEHHUIO C YPOBHSMH, TOJYYEHHBIMH NPU
UCIIOJIb30BaHUH HerepeHarnpasienHoi mapsl H/F OL CDV.

Ha ocHOBe »5TON cepuu OKCIMEPUMEHTOB JJisi JalibHEHINEro HCCIeNOBaHUS U
monudukamu BeiOpanu runepdysorennyro napy CDV-H 5804/F SPA.

Cuna e3aumooeiicmeuss H/F CDV  obpamno nponopyuonansna s¢pghexmusnocmu
MEJCKNIEMOYHO20 CUAHUSL

VYydimeHHOe CHsIHME KJIETOYHBIX MeMOpaH, HaOromaemoe it napsl CDV-H 5804/F
SPA, MOKeT OBbITh CBSI3aHO ¢ 0OJiee HU3KOM aBUIHOCTBIO CBsI3bIBaHMS B oOjactu koHTakTa H/F.
Oto ObUlO OCHOBaHO Ha HabmoAeHww, uto auccorumanuss H/F HeoOxomuma uisi mporecca
ciusinust (Plemper et al., J. Virol., 76(10):5051-61 (2002) u Bradel-Tretheway et al., J. Virol.,
93(13) (2019)). dnst mpoBepKH 3TOH THMOTE3bl OLEHUBAJIN OTHOCHUTENBHYIO CHJIY aCCOLUAIINH
pa3ubix komOuHarmii CDV-H u F GekoB ¢ MOMOIIBIO aHATH30B KOMMMYHONPELUTUTANH (CO-
IP). {ns obneruenus: obHapyskenuss CDV-F SPA 6b11 ciiut ¢ FLAG-MeTKO#, 4TO He BJIHSUIO Ha
Ononornyeckyro akTuBHOCTh Oenka (Purypa 18). Pesymprarsl, npexncraBieHHble Ha Purype
15C, nokazanu, yro npucyrcreue mytauu M437L 8 CDV-H SPA ocnaGmsuio ero ahguHHOCTD
k CDV-F SPA. Kpome toro, appunnocts CDV-F SPA x CDV-H 5804 Obuta HEMHOTO HUIKE,
yeMm apdurnocts CDV-F SPA x CDV-H SPA (®urypa 15C). B coBokynmHOCTH 3TH JaHHBIE
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YKa3bIBAOT HA MPUCYTCTBUE OOPATHON KOPPEJSILIMM MEXIy YPOBHSMH (PYy30T€HHOCTH U CHIIOH
B3aumozpeiicreust CDV-H/F.

llonnocmeio  nepenanpasenennvie  enukonpomeunsvt  obonrouku  CDV  nposasensiom
conocmasumyio ¢ nukonpomeunamu MeV akmusnocmeo ciusnus

benku CDV-H, onucannele Belle, Bee eme MOryT ucnonb3osatb NECTIN4 B xauecTse
peuenropa (Purypa 15A). UroObl MakCHMaNbHO MOBBICUTH 3((EKTHBHOCTD IEepPEHAPABICHHS
cneunpuyHoCcTH, HeoOxoaumo wuckmounth Oenok CDV-H u3 3Toro HexenareabHOroO
B3aUMOJICHCTBUSL C KJIETKaMHU dYeyioBeka. [l ompeneneHusi, MOBIHSET JU YCTPAHEHHE 3TOrO
NPUPOAHOTO TPONHM3MA Ha CJIMSHHE KIETOK, Bb3BaHHOe cBsisbiBanueM CDV-H/F ¢
HenpupoaHbiM perentopoM, B CDV-H Beenu mytaumto YS39A, koropasi coorBercTByeT Y543 A
B MeV-H, myrtanmto, koropas, kak Obuto mokazaHo panHee, uckirodaer NECTIN4-3aBucumoe
ciusiaue (Mateo et al., J. Virol.,, 87(16):9208-16 (2013)) u He BiMSAET Ha SKCIPECCHUI0 HA
nosepxHocTH KieTok (Sawatsky et al., J. Virol., 86(7):3658-66 (2012)). 3aTtem 3¢ ¢ ekTHBHOCTD
ciusiaust CDV-H 5804 (Y539A) 5804/F SPA cpaBHuBanu ¢ 3¢ dextuBHOCTBIO apsl MeV-H/F ¢
NOJTHOCTBIO ~ TepeHanpasieHHon crneuuduunocteio (Nakamura et al., Nat. Biotechnol.,
23(2):209-14 (2005)). [Ansg 3TOro HMCMONB30BATN KOJMYECTBEHHBI M KHHETHUECKUIN aHAJH3
CJISIHUS, OCHOBAaHHBIA Ha paszeineHuu penoprepHoro Oenka GFP/moundepassl Ha aBe dacTH.
Hannsle, npencrasineHHble Ha Purype 15D, ykaseiBaror, uro CD38-nanpasnennsii CDV-H
5804 (Y539A) ne obnanaer aktuBHOCTBIO ciusiiust B kiietkax CHO-NECTIN-4, Ho uHnynupyer
cnusinue B kierkax CHO-oHIS (xonctpykius CDV H 5804 (YS539A)/F SPA u CDV H 5804
(Y539A)aCD38/F SPA) u xinerkax CHO-CD38 (CDV H 5804 (YS539A)aCD38/F SPA).
ITockoneky axktuBHOCTH ciusiHusg NECTIN-4-ocnerennoit mapet CDV-H 5804/F SPA Gbina
CpaBHHMMA C TaKOH aKTUBHOCTBIO, TIOJIYYEHHOH C MOJHOCTBIO NepeHanpaBieHHbIM OenkoM MeV -
H, cpemamu BwBox, uyto CDV-H 5804 (YS539A) moxker 3¢¢eKTHBHO NepeHanpaBsiTh
cnemuduyanocts komriekca CDV-H/F k crneuuduueckuM penentopaM, U 3TOT OeloK Obul
BBIOPAH J1JIs1 BKJIFOUEHHSI B BUPYC C MOJHOCTBIO MEePEHAIPABICHHON CIeU(pHUIHOCTHIO.

Appunnocmes CBA3bIBAHUS onpeoesem aghghexmuenoe nepexanpasiiete
cneyugpuunocmu komnnexcos H'F CDV 6 omnowenuu CD46

VYuureiBasi, uyro Oenok CDV-H, BbIOpaHHBIN, Kak ONUCAHO BBINIE, MOMKET OBITh
s dexTuBHO nepenanpanien Ha CD38 nmyrem cinusinus ¢ CD38-cnenuduanabv scFv, 3ToT 6enok
3areM nepenanpasisuin Ha CD46 mocpenctBoM skcnonupoBanust CD46-cnenuduyunoro scFv.
bruto cpemano mnpemnonoxenue, uro C-koHueBod nucrieli Ha CDV-H scFv, koropsri
pacriosHaer CD46 ¢ nmoctaToyHO BBICOKOH apPUHHOCTBIO CBSI3bIBaHMSA, OyIEeT MPHBOAHMTH K
aktuBHOCTH (CD46-0moCpenoBaHHOTO MEXKKJIETOUHOTO CHIHMSIHUSL, aHAJIOTMYHON aKTHUBHOCTH,
uHAyIUpoBaHHOW komimiekcomM H/F MeV. Jlns mposepku 3Toro uaeHtudunuponanu ScFv
npotuB CD46 ¢ Beicokoit apdunHOCTEIO kK CD46 myTeM OLEHKU CBS3BIBAHUSI C OYHINEHHBIM
CD46 neckonpkux pa3HbIX BapuaHTOB SCFv, BbImeneHHbIX n3 Oubnuoreku (paroBoro mucres
aaturen (Purypa 19). [IpuMeHAIN TEXHOJIOTHIO MOBEPXHOCTHOTO IUIA3MOHHOTO PE30HAHCA C
UCTIOJIb30BAHUEM CEHCOPHBIX YHIIOB C KOBAJIEHTHO MMMOOMIM30BAHHBIM aHTHUTEJIOM MpoTHB Fc.

Xumepnsle Fc-scFv cnutbie Oenku ObLIN 3aXBadeHbl HA MMOBEPXHOCTH CEHCOPA, KOTOPBIN 3aTEM
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NOJIBEPTaJi B3aUMOJEHCTBUIO ¢ pacTBopuMbiM CD46, Bimouaromum SCR1-4 (@urypa 20A). B
STUX YCIIOBHSX aHAJIM3a PE3yJIbTAaThl MOKa3aiu, 4To KOHcTaHThl addunHocTH (Kd) XMMepHbIX
cnuteix O6enkoB Fc-scFv, copepxxamux pparmentsr AO9 n K2, Oblti 3HAUUTENBHO BBILIE, YEM C
¢parmenramun KOl u N1E (A09>K2>NIE>K2), B mepByrw odepenp H3-3a MNOBBIIIEHHON
ckopoctu accoumarnmu (A09) wnu Gonee Hu3koi ckopoctu auccoumanuu (K2) (Tabmuma 4,
®urypa 20B).

Tabmuna 4. ApduHHOCTP M KMHETHUECKHE KOHCTAHTBI CKOPOCTU JJISI CBS3BIBAHUS

ofHOLEnoYeyHoro BapuabdenpHoro gparmenta ¢ CD46.

BsaumopeiicTBue Kon 10" M'c™h Koir 107 (¢™) Kp (HM)

scFv A09-CD46 3,34+1,68 0,606=0,07 21,4+7,82
scFv K2-CD46 24,0+3,79 10,8+1,81 44,8+13,3
scFv N1E-CD46 3,69+1,28 5,16+2.21 139+22.6
scFv K1-CD46 4,13+0,77 11,5+2,58 2874975

Ckopoctu peakumn accoumaumu (Kg,) u guccormammm (Kog) Obutm ompeneneHbsl ¢
nomotibto uHctpyMenTa BIACORE T100 ¢ ucnonb3oBaHueM MoOAeNu CBsi3biBaHMs JIeHrMropa
1:1.

UroObl onpenenuts, Moxer U crnustane scFv ¢ 6enkom CDV-H nopnepxusate CD46-
3aBHCHMOE CIIVSIHUE, U €CITH MOXET, TO KakuM o0pazoM apPuHHOCT cBs3biBaHMs CD46 Bimsier
HAa CJIMSHUE KIETOK, OBUIO BBINOJHEHO cienyromiee. [IepBUUHBI MOAXOA 3aKIIOUANCsd B
MPOBENCHUN KOJMYECTBEHHBIX aHadu30B causHus ana map CDV H ¢ ycrpaneHHOM
cneunpuynoctero [5804 (Y539)] m CDV-H nepenanpasnenHoil cnenuduyarocTeio [5804
(Y539)-scFv]/F u cpaBHeHnu ux ¢ HemonuduimpoBaHHbIM koMmruiekcoM MeV/F Ha knerkax
CHO wu xnerkax CHO, skcmpeccupyromux subo NECTIN4, mu6o CD46. Bcee OGenku
HKCIPECCUPOBAIIMCH HA COMOCTAaBUMBIX ypoBHAX (Purypa 21). 3a uckmouennem scFv K01, Bce
ocranbhblie scFv mpotus CD46 no3sosisuti kommiekcy CDV-H/F nHaynupoBaTh MEXKKIETOYHOE
cnusinue B kyietkax CHO-CD46 (®@urypa 20C) u B muauu kiaetok Hela ¢ BrICOKO# kcnipeccueit
CD46 (®urypa 21). Tompko komruiekc MeV-H/F uHAynMpOBajd MEXKJIETOYHOE CIUSHUE B
kietkax CHO-NECTIN-4.

Ha ocHoBe 3TOl cepuM 3KCIEPUMEHTOB ObUI CHENaH BBbIBOZ, YTO CYLIECTBYET MOPOT
appunHOCTH CBs3bIBAaHUS i CD46-omocpenoBaHHOTO CIUSTHUSI KJIETOK  TIOCPEICTBOM
nepeHanpasieHHbIX KomruiekcoB CDV H/F, u Bbime 3Toro mopora Mexny a(QuHHOCTBIO
CBSI3bIBAHUS U MEXKJIETOUHBIM CIUSTHUEM MPUCYTCTBYET MOJIOKUTENbHAS KOPPEIISILIHSL.

CDA46-nanpasnennsie enuxonpomeunst ooonouxu CDV osghghexmusno exnwouaiomes 6
supuonvr MeV u onocpedyiom nNpoHUKHOGeHUe 6upyca 6 COOMEemcmeu co Ceoeli
agpunnocmsio cesazvisans

JUis w3ydeHusi, mepexoguT Jju Oosiee Bbicokas adduHHOCTE K peuenTopy B Oonee
BBICOKYIO HMH(EKIIMOHHOCTh BHpYyCa, OBbUIO BBINOJHEHO ciexymoomee. YToObl Havathb
paccMOTpPEeHHe 3TOrO BOMPOca, Obula CO3aHa TaHeNlb u30reHHbIXx MeV, roe obosouka MeV
obuta 3ameHeHa CDV-F SPA Bmecte ¢ CDV-H 5804 (YS539A), »KCHOHUPYIOIIUMHU
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Huskoapuunbi (K1), cpenneaddunneii (N1E) wu Bricokoaddunnbsii (A09) scFv,
cneunpuunbii k CD46 (Purypa 22A). Takume Stealth-Bupycbl ("HeBUAMUMKH') ObLIH
JOTIOTHUTEIPHO CKOHCTPYHPOBaHbI st skcnipeccun nbo eGFP, mubo monudepassl cBeTisika B
Ka4yeCcTBE PENOpPTEPHBIX I'eHOB, M ObLIM criaceHbl B kjeTkax Vero-oHIS. 3arem ouenuBanu
cnocobHocTh  Stealth-BupycoB wunpuuupoBars kietku CHO-CD46 wnu JUHUIO KIETOK-
nponyueHTos (Vero-oHIS). Jlanuele, npencrasneHHble Ha Purype 22B, nokasanu, 4ro Bce TpU
Stealth-Bupyca 3¢ ¢pexTuBHO MHAYLMPOBaIN 00pa3oBaHUEe CUHLUTHEB Ha KieTkax Vero-oHIS,
HO Tonbko Stealth-A09 oOpaszoswiBan cuHiuTHu Ha kietkax CHO-CD46. Stealth-N1E nasan
HeOounbinue ckorieHus: HecauThix GFP-nonoxkurenshbix kinerok CHO-CD46, Torna kak Stealth-
K1, no-sunumomy, He uH(puuuposan ux (Purypa 22B). Ilpu ucnonp3oBanuu Jrouudepassl B
KayecTBe pernoprepa uHpekun odHapyxmmu CD46-3aBucumytro nngexuunro Stealth-K 1, ograko
ypoBHH Jroun(epassl ObUM 3HAYUTENIBHO HIDKE, Y€M YPOBHH, MOJYYEHHBbIE MPH 3apaKeHUU
kierok Stealth-A09 (@urypsr 22C u 23), 4TO yKasblBaeT Ha TO, 4TO CBs3biBaHHe ¢ CD46
omnpenenser 3p(GeKTUBHOCT MPOHUKHOBEHHSI BUPYCA.

Bupyc Stealth-A09 (sTor Bupyc ykaszaH kak Stealth 2.0 B IIpumepe 1) BbIOpamm st
JanbHENIINX HCCIEJOBaHMM, IOCKOJNBKY OH TIokKaszaln mnpeBocxoaHoe (CD46-3aBucumoe
nponukHoBeHue. Stealth-A09 perummumposancs B kietkax Vero-oHIS, HO He B MCXOTHOW JTUHUH
KJIETOK Vero, 4Yro ykaspBaeT Ha J(QQEeKTUBHY permkaimioo Bupyca uepes HIS-
NICEBJIOPELIEITOP M OTCYTCTBHE B3aumopeicTBusi ¢ CD46 adppukaHCKON 3€I€HON MapThILIKH
(Purypa 22D). UtoOb! OLIEHUTh OTHOCUTENBHOE OTHOIIEHHE YacTul K nHpekunonHoctu Stealth-
A09 mo orHOomeHHIO K HcxonHoMy MeV, Obul mposeneH BecrepH-O70T aHanmm3 npemnapaTos
BUpyca Ui OOHApy>KeHUs OCHOBHOTO CTpykTypHOro Oenka (N), u mpu 3ToM He HaOIrOmaIH
CYIIECTBEHHBIX pa3iuuuii B ypoBHsAX oskcnpeccun (@urypa 22E). Ilockonbky ObLIO
NPOAHAJIM3UPOBAHO HKBUBAJIEHTHOE KOJMYECTBO BUPYCHBIX YAaCTHL, JAHHbIE YKAa3bIBAlOT Ha
AHAJIOTUYHBIE COOTHOWIEHUs 4YacTHL K OssimkooOpasyromum enunnnam (BOE) mmnst nByx
BUPYCOB, UYTO CBUAETENBCTBYET 00 3(PPeKTHBHOM BKIIIOUEHHH B BUPHOHBI Uy>KEPOIHOTO Oenka
obonouku. 3areM penentopcrnennpuIeckuii TPOIMU3M BHPYCOB MOJHOCTHIO MCCIIEAOBATIH MyTEM
uHumposanus naneau kiaerok CHO, crabunmpHo skcnpeccupyromumx oHIS, CD46, NECTIN-4
wi SLAMF1 yenoseka miu cobaku. Pesynbprarsl, npencrasieHHble Ha @urype 22F, nokasany,
yro MeV undunuposan kinetku CHO, skcnpeccupyromue peuentopsl CD46 u NECTIN-4, u
mbo cobaumii, mubo yenoseuecknit SLAMF1, Torma xak Stealth-A09 un}uImpoBanx ToONbKO
kietku CHO-oHIS, CHO-CD46 u CHO-dogSLAM, uto ykasbiBaeT Ha TO, 4ro Stealth-A09
3¢ dexkTHBHO nepeHanpanieH Ha denosedeckunii CD46.

B cooTBeTcTBUMM ¢ HEmaBHUM cooOIneHHeM, mokasbiBaroiuM, uto CDV-H He cBsi3biBaeT
yenoBeueckuit SLAMF1 (Fukuhara et al, Viruses, 11(8) (2019)), He nHaOmonamu
npoHukHoBeHUus: MeV-Stealth-A09 B CHO-hSLAMF1 (®urypa 22F). Opnako HaOmonamu
anantammio kK SLAMF1 uwenoseka nocpencrsom apyroro mramma CDV (Bieringer et al., PLoS
One, 8(3):e57488 (2013)). IToaromy mist oneHKH BeposiTHOCTH amanrtanuun MeV-Stealth k
SLAMF1 denoBeka BHPYC NOCIENAOBATENbHO maccupoBain B kierkax Vero-hSLAMF1 u

aHAIM3UPOBAIM Tpormu3M Bupyca. Ilepen uccnenopanueM TpornusmMa MHPUIUPOBAHHBIE KJIETKH



45

NOJBEPraJii BOCBMHUKPATHOMY CIIETIOMY TAaCCHPOBAHHUIO C MHTEPBAJOM B 5 nHell. Panee Obuio
MOKA3aHO, YTO 3TOTO KOJHUYECTBA MAacCakell MOCTATOYHO JJIsi HMHAYKLUUH IUKJINYECKOH
ajanTanuy kBasuBHIOB BUpyca kopu (Donohue et al., PLoS Pathog., 15(2):€1007605 (2019)).
Kak nokaszano Ha @urype 22G, B KOHLIE TaAKOTrO ceJiekTUBHOro aasieHus MeV-Stealth-A09 Bce
eme OblLT CrmocoOeH MHAyLUUPOBaTH OOpa3OBaHWE CHUHIIMTHEB TOJBKO B KJETKaX Vero-
dogSLAMF1, Ho He B kietkax Vero win Vero-hSLAMF1, rne HaGmonanu TOJIbKO OTAENbHBIE
GPF-nonoxurenbHble  KJIeTKU. TakuMm oOpa3soM, JaHHbIE CBHIETENBCTBYIOT —IPOTUB
NOTEHLMAIBHON aJaNTalluy, O3BOJISAIOLIEH NCIIONb30BATh MATOTCHHBIN YEJIOBEUECKUI pelenTop
SLAMEFI.

B COBOKYMHOCTH 3TH pe3ysbTaThl MOKA3BIBAKOT, 4TO riHKonpoTernHbl MeV H/F moxHO
3ameHsATh CD46-nepenanpasnenHbiMu riukonporenHamu CDV-H/F, u 4TO NpOHMKHOBEHHE B
KJIETKY 3aBUCHT OT apUHHOCTU K PELEnTOpY.

Onkonumuveckas akmusnocme MeV-Stealth 3asucum om e2o apunnocmu cesazvieanus
c CD46

Jlns  ompeneneHus NPOTHUBOOIYXOJeBOro mnoreHnmana Stealth BupycoB u  ponm
apdunHocTu cBsizbiBaHUsT ¢ CD46 in vivo Obuto BbIMONHEHO cienyroomee. [ins 3Toro
OecTUMYCHBIM MBbIIIIAM, HECYIIUM IHCCEMUHHpOBaHHble B OprommHe omyxonu SKOV3ip.l,
skcmpeccupyromme  red  Jomudepassr  ceerisika - (SKOV3ip Fluc), OITHOKPAaTHO
BHYTPHOPIOIIMHHO BBOAMIHA (rsnonorudeckuii pactsop umn 10° TCIDs, Stealth-N1E u Stealth-
A09 (n=5). 3aTteM OnMyXOJEBYK HArpy3Ky KOHTPOJIHPOBAIN C MOMOLIBIO OMONFOMHUHECIIEHTHON
BU3yanuzanud in vivo (Purypa 24A). B nenp 7 y xuBoTHBIX, nojy4aBmux jaubo Stealth-N1E,
moo Stealth-A09, HaOmonanu cormocTaBUMOE CHUXKEHHUE OMyXOJIEBOH HArpy3KH IO CPaBHEHHIO
¢ KkoHTposbHOH rpymmoit (Purypa 24B). OmHako cratucTthdeckass 3HAYUMOCTb CHIDKCHHS
OIyXOJIEBOW Harpy3ku Obuta yrepsina uis rpymnmbl Stealth-N1E ko mmro 21, Torma kak s
rpynmsl Stealth-A09 storo He ciyumnock. CpaBHEHHE KPUBBIX BBDKHBAEMOCTH IOKA3aJ0, YTO
tonbko MeV Stealth-A09 yBenuunBaig BbDKHBAEMOCTh MBIIIEH MO CPABHEHUIO ¢ KOHTPOJBHOMN
rpymnmnoii. Takum obpa3om, Stealth-A09 nposiBiIsET OHKOIUTUYECKYEO) aKTUBHOCTb, KOTOpasi, TO-
BUIUMOMY, 3aBUCHUT OT ero Ooiee Bbicokoi addurnoctu k CD46.

MeV-Stealth obecneuusaem ouxonU3UC U NPOONEGALH BHINCUBAEMOCHIL Y  MbIULed,
HeCYuux Muesiomy u OnyxXoiv AUYHUKA

Jna ounenku npumeHumoctd MeV-Stealth-AO9 B cpaBHeHuun c¢ MeV B kadecTse
OHKOJINTUYECKOTO CPeNCcTBA OBUIO BBIMOJNHEHO cieayromee. s 3TOro M3HavajibHO OCTABJISLIH
0e3 neuyenus (rpymnma, nmony4asiuas PBS) win neunnn Meliel ¢ TSKeTbIM KOMOWHUPOBAaHHBIM
ummyHozneduuutom (SCID), Hecymux MOAKOKHBIE KCEHOTPAHCILIAHTATHI MHEJIOMBI YeJIOBEKa
(monyuenHsle n3 kierok U266.B1), cybontumanbHOl BHYTpUBEHHOH no30i MeV-Stealth mun
MeV. Onyxomun B rpynme, noayudasmer PBS, mpomomkanu  aeMOHCTpHpPOBATH
SKCIIOHEHIMAJBHBIN POCT, U BCEX MBIIIEH MPUILIOCh YMEPTBUTh M3-3a OIYXOJIEBOH HArpy3KH B
neab 12 (Purypa 25A). Jleuenme c npumeHenuem oo MeV, nmubo MeV-Stealth-A09
3aMeUIAJIO MPOTPECCHPOBAHUE ONYXOJH, YTO MPHUBOAMIO K 3HAYMMOMY YBEIUYEHHUIO

MeIMaHHON NMPOAOJDKUTENbHOCTH BbDKUBaHUA Ha 7 U 5 nHell coorBercTBeHHO (Purypa 25B).
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UroObl OwmeHuTb, ObUT JIU OHKOJUTHYECKUH 3(dexT oOyclNoBIeH pernKaueil BHpyca,
IIPOBOAMIIN FMCTOJIOTMYECKOE UCCIEA0BAHNE U3BSTHIX ONMyXoyel. Pe3yabTaTsl, MpeacTaBIeHHbIE
Ha @urype 25C, 4eTKO yKasbIBaIOT, YTO 00a BHPYyca CHOCOOHBI 3aCEJSITh OMyXOJIEBYIO TKAHb.
Otu  pe3ynbraThl yOeAMTETbHO CBHUIETENbCTBYIOT, 4ro (CD46-nanpasnennsiii  Stealth
UHAYLUPYET OHKOJU3UC HA AHAJOTHMYHBIX YPOBHSAX B CpaBHEHUHU ¢ MeV, KOTOpBIN HampasiieH
kak Ha CD46, tax u Ha SLAMF1, BbI3bIBasi, TAKUM 00Opa3oM, PErpeccHIO OMyXOJd B 3TOM
MOJIE€IM MHOXKECTBEHHON MHEJIOMBI.

3arem oueHuBanu TepaneBTHUeckuil dpdexkt MeV-Stealth-A09 mnpu npomyeHun
BbDKMBAEMOCTH B MPUCYTCTBUU MTPOTHBOKOPEBOI CHIBOPOTKHU. [Ipekae ueM nmpUCTynHUTh K 3TOMY
UCCIIEIOBAHMIO N ViVO, CHa4ajia OLEHHBAJIN YyBCTBHTEJbHOCTh PEKOMOMHAHTHBIX BHUPYCOB K
HelTpanu3auuu in vitro. Pe3aynbraTel, npenacrtasieHHble Ha Purype 26, mokasanu, uro MeV-
Stealth-AO9 Obul HEYYBCTBUTENEH K HEHTPANIM3YIOIIEH aKTUBHOCTU IPOTHBOKOPEBOM
YeJI0BEYEeCKON ChIBOPOTKH, TOTAA KaK €ro MOJHOCThIO HEHTpalu3oBajia ChIBOPOTKA XOpbKa WU
MbIiu poTuB CDV. TTpOTHBOMOJIOKHYIO MO CYILIECTBY KapTUHY Habmonanu st MeV (@urypa
23). 3arem knerku SKOV3ip Fluc nMruranTupoBaiy B OPIOLIHYIO MOJOCTh OECTUMYCHBIX T'OJIBIX
MBIIIEH, KOTOphIe mojydain jJudo PBS, nmubo mpoTHBOKOPEBYIO HEIOBEYECKYIO CHIBOPOTKY,
MOCJIe Yero BBOIWJIM OJHOKPATHYK BHYTPHUOPIOIIMHHYIO WHBeKIMI0 MeV wmm MeV-Stealth
(@urypa 27A). )KuBOTHBIE, KOTOpblE HE MOJYYaJHd HUKAKWX BUPYCHBIX MHBEKLHHA, & TaKKe
JKUBOTHBIE, KOTOPBIM BBOAWIN MeV B MpUCYTCTBUM UMMYHHO!N ChIBOPOTKH, A€MOHCTPHUPOBAIIH
BBICOKYIO OHMOJIFOMHUHECLIEHTHYIO aKTUBHOCTD, KOTOPast MPOJOJDKAJIA YBEIUINBATLCS C TEUEHHEM
Bpemenn (Durypa 27B), yka3biBasi Ha TO, 4T0 MeV He MOT BbI3bIBATH OHKOJIU3UC B MIPUCYTCTBUH
MpencyLecTByomero uMmynurera. Hanporus, kpusble BbbDkuBaeMoctu Karmnana-Meliepa
IIOKa3aJii, YTO B OTCYTCTBHE MMMYHHOH CBIBOPOTKH 00a JI€4eHUs OHKOJIUTHYECKUM BHPYCOM
(OV) 3HauHMTENbHO MPOAJIEBAIOT BBDKMBAEMOCTDb Y MBILIEH C MEIUAHHOH NMPOAOJIKUTENIBHOCTHIO
BbDKMBaHUA 37 AHEW B ciy4ae Mblliei, noiay4daBmmx MeV, um 53 nHA B ciay4ae MblLIei,
nony4aBinux Stealth, mo cpaBHEHHUIO ¢ MeAUAHHOW MPOAOJKUTEIBHOCTHIO BbIKUBAHUS 18 nHel
y KOHTpOJbHBIX Mblei (Purypa 27C). Bopouem, npojieHne BbDKUBAEMOCTH MOCIE JICUSHHSI
MeV 0ObLI0 MOJHOCTBIO CBEEHO HA HET, KOTZIa MBIIIH TOJTyYald IPOTUBOKOPEBYIO CHIBOPOTKY,
torma kak JiedeHne MeV-Stealth mno-mpexxHeMy o0ecrieunBajgo 3HAYUMOE YBEJTUYECHHE
BbDKMBAEMOCTH (MEIMaHHAS TNPOJOJUKUTENIbHOCTh BbDKMBaHUS 28 I1HEH) C OTCYTCTBUEM
CTaTUCTHYECKOTO PA3JINUHUs NIPU CPABHEHHH C JieueHHeM Oe3 HIMMYHHOM CBIBOPOTKH.

OTU pe3ynbTaThl AEMOHCTPUPYIOT, 4TO TapreTMHr CD46 BbI3bIBa€T OHKOJHU3UC KaK B
KCEHOTPAHCIUIAHTATHONW MOJIENIN MHEJIOMBI, TaK U B OPTOTPOMNHON MOJENU paka sIMYHUKA, U YTO
3ameHa obonoukn MeV romosnornydeiM ammapatoM ciusiHust CDV-H/F npenoxpansier MeV or
NENCTBUSA YEJOBEYECKON MMMYHHOM CBIBOPOTKH NPOTUB MeV.

Memoowsr u mamepuanv

Knemounwvie nunuu

Knetku mouku HOBopokaeHHoro xomsika (BHK, momep mo kar. CCL-10, ATCC,
Manassas, VA, USA), snurenuanphble kietku nouku udenoBeka (HEK293T), monyueHHsle ot

noktopa ®pancya-Jlonka Kocce (Dr. Frangois-Loic Cosset, Université de Lyon), u jauHHIO
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KJIeTOK paka simaauka dejoseka SKOV3ip.1-Fluc (Mader et al., Clin. Cancer Res., 15(23):7246-
55 (2009)) nognep:xuBanu B cpene Urna B monudukanun dymsdbexko (DMEM; HOMep MmO Kar.
SH30022.01, GE Healthcare Life, Pittsburg, PA, USA) ¢ notaBkoii 5% smOproHanpHON Obubeit
ceiBopotku (FBS; kar. 10437-028; Thermo Fisher Scientific, Waltham, MA, USA). Knerku
nouek adppukaHckoi 3enenoit mapteimku Vero (Vero, ATCC, nomep mo xar. CCL-81) u ux
npousBonHbie (3kcnpeccupyromue Hektun-4 denoseka (Noyce et al., Virology, 436(1):210-20
(2013)), SLAMF1 wu4enoseka (Ono et al., J. Virol, 75(9):4399-401 (2001)) wiu
MeMOpPaHOCBSI3aHHBIN OJIHOILICTIOUEYHbIH BapuadenbHbli ¢pparmMeHT (scFv), cnermduunbii B
OTHOILIeHUU rekcaructuauHoBoro nentuna (6<HIS-merku) (Nakamura et al., Nat. Biotechnol.,
23(2):209-14 (2005))) xyasruBupoBanu B cpene DMEM (momep mo xar. SH30022.01, GE
Healthcare Life Sciences), kak onucano B aApyrom ucrounuke (Munoz-Alia et al., Viruses, 11(8)
(2019)). Knerku Vero, KOHCTUTYTHBHO 3Kcnpeccupyromme monekyinry SLAMF1 cobaku (Vero-
dogSLAMF1), Obpumi mosydeHsl NyTeM TPAHCAYKLUMHM U CEJIEKIMH Ha IyPOMHLUHE
JEHTUBUPYCHOTO BEKTOpa BTOPOTO TMOKOJEHHs (JIF00€3HO MPeJOCTaBICHHOrO JIOKTOPOM
Jlykkanovi Cakcanmaucan [Dr. Lukkana Suksanpaisan, Imanis Life Science, Rochester, MN,
USA]), komgupyroummM mox KOHTpoJeM (Pokyc-GopMUpPYIOIIEro BHPYCa CENEe3eHKH KOIOH-
onTuMH3UpoBaHHYI0 Monekyny SLAMF1 cobaku (Canis lupus familiaris) (GenBank
NP 001003084.1) ¢ N-konuesoii nocienosarenbHocTbio FLAG-metku (DYKDDDD). Knerku
nonaepxkuBain B cpene DMEM ¢ nobaskoit 5% FBS. JIuaNIO KJIETOK SIMUHUKOB KHUTAHCKOTO
xomsiuka (CHO), knerku CHO-CD46, xnerku CHO-hSLAMFI1, knerku CHO-dogSLAMFI,
kinerku CHO-NECTIN4, knerku CHO-oHIS, xnerku CHO-CD38 u JTUHUIO KJIETOK MHEIOMBbI
yenoBeka U266 B1 (mobe3sHo mpenocraBieHHyro nokropom Jpeumom [duurnu [Dr. David
Dingli, Mayo Clinic, Rochester, MN]), BeipamumuBanu B cpene RPMI 1640 ¢ nobaskoii 10% FBS.
Knerxu unkyouposanu npu 37°C B atmocdepe ¢ 5% CO, npu HaChIIAIOMIEH BIaXKHOCTH.
1Inazmuowr u KOHCMPYUPOBAHUE NOTHOLEHOMHO20 PEKOMOUHANMNO020 upyca kopu (Me)
JIns co3maHusl SKCIPECCHOHHBIX IUIA3MUA Ha OCHOBe BHpyca 4dymbl cobak (CDV)
SPA Madrid/22458/16 cymmapuyro PHK Bbimensnun w3 uHuuupoBaHHbIX u3onsitom CDV
SPA Madrid/22458/16 knerok Vero/dog SLAMF1 (maccax 1) ¢ ucrnojp3oBaHHeM Habopa
RNeasy Mini Kit (Qiagen, Hilden, Germany). O6a rena, CDV-remarrmorunusa (H) u CDV-
cussarie  (F), monsepramm  oOpaTHOW  TPaHCKPUINIMM C  KCIOJBb30BAHUEM  OOpPATHOM
tpanckpunrassl SuperScript III (momep mo xar. 11752050, Thermo Fisher Scientific) u
ammunpunuposan ¢ nomombo TP ¢ wucnonmp3oBaHMEM  CIEQYIOLIMX — MpaiiMepoB:
CDVH7050(+): 5-AGAAAACTTAGGGCTCAGGTAGTCC-3' CDVH8949(-): 5'-
TCGTCTGTAAGGGATTTCTCACC-3'; CDVF4857(+): 5™
AGGACATAGCAAGCCAACAGG-3' u CDVH7050(-): 5'-
GGACTACCTGAGCCCTAAGTTTTCT-3". Ilpoaykts! 1P cexBeHnpOBaiu HEMOCPEICTBEHHO
¢ nomouibio cekBeHupoanus no Csnrepy (Genewiz, Plainfield NJ, USA) u knoHupoBanu B
Bektop pJET1.2 (Thermo Fisher Scientific). 3arem otkpeiTyto pamky cumurbBanus CDV-H
noasepranu ITIP-ammmdukanmnu ¢ npsameiM npaiivepom (5'-CCG GTA GTT AAT TAA AAC
TTA GGG TGC AAG ATC ATC GAT AAT GCT CTC CTA CCA AGA TAA GGT G-3") u
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oboparaemm mipaiimepom (5'-CTA TTT CAC ACT AGT GGG TAT GCC TGA TGT CTG GGT
GAC ATC ATG TGA TTG GTT CAC TAG CAG CCT CAA GGT TTT GAA CGG TTA CAG
GAG-3"), u xnonuposanu B pacmeruieHHsiii mo Pacl u Spel (New England Biolabs, Ipswich,
MA, USA) Bektop pCG (Cathomen et al., J. Virol,, 72(2):1224-34 (1998)) ¢ ucnosp3oBaHuEM
HaOopa InFusion HD (Takara, Shinagawa, Tokyo, Japan). Ilpaiimepbl copmepskanu caiTbl
pectpukuuu Pacl u Spel (momuepkHyThI), a TakKe KOAMPYIOLIYI TOCIEAOBATENIEHOCTD
HeTpaHchaupyemont obmactu MeV-H (kypcuB). AHanOruuHbIM 00pa3oM, OTKPBITYIO PaMKY
cuntbiBaHusi CDV-F (aMUHOKHCIOTHBIE OCTaTKU 136-662) KIOHUPOBAIU B PACIICTUIEHHYIO IO
Hpal/Spel mnasmuny pCG-CDV-F (von Messling et al., J. Virol., 75(14):6418-27 (2001)).
IMonyuyennas mnasmuna pCG-CDV-F  SPA Madrid/22458/16 conepskana KOIUPYIOIIUE
NOCJIEIOBATEIbBHOCTA ~ HeTpaHcaupyemoir obimactu  MeV-F u  curHampHOro  menrtuja.
OkcnpeccuonHble TasMuabl it BakuuHel CDV-H/F Onderstepoort u m3omsita S804P (von
Messling et al., J. Virol., 75(14):6418-27 (2001)), a Taxxe mramm MeV Nse ObutH OnHcaHbI B
apyrom ucrounuke (Catomen et al., J. Virol.,, 72(2):1224-34 (1998)). CurHanbHbli nenTua s
CDV-F 5804 Obut 3ameneH rereposormuHbiM MeV-F, kak omumcano Beime niasi CDV-F
SPA Madrid/22458/16. OTkpbITble paMKH CYHTHIBAHMA T'€HOB IiMKonporenHoB Nipah-G u
Nipah-F ammmpuuuposanu ¢ kommepueckux PHK-marpun (Homep mo xar. NR-37391, BEI
Resources), u renm Nipah-F (GenBank AF212302.2) BcrpamBaiu B Bektop pCG ¢
ucrions3oBanueM caiitoB Narl u Pacl. Bapuwanter OenkoB H/G ¢ mnepenanpaBieHHOI
cneun(pUIHOCTBIO OBUIM MOJyYeHBbI IMyTeM BCTaBKHM romojoruyHoro Pacl/Sfil-pacmennensoro
npoaykra I[P B pCGHX o-CD38 (Peng et al., Blood, 101(7):2557-62 (2003)). BcraBky
Koaupyrolen nocnenosareabHOCTH SCFv, pacnosznaromero CD46, mpou3BOAWIN MyTEM 3aMEHBI
scFv nporus CD38 o caiiram pectpukuuu Sfil u Notl. CaiiT-HanpaBieHHbIi MyTareHes (Habop
QuickChange Site-Directed Mutagenesis Kit, Agilent Technologies, Santa Clara CA, USA)
UCIIONB30BANM AJis ycTpaHeHus Tponusma H u ynanenus caiita Spel B CDV-F.

Bupychl, UCMIONBb30BaHHBIE B JAHHOM MpHMepe, ObUIM TOJNYyYEHbl M3 MOJEKYJISIPHOTO
kyona k/IHK BakiuaHOTro mramma Moraten/Schwart pB(+)MVvac2(ATU)P ¢ nonosHUTENbHOM
eNVHULIeH TpaHCcKpunuuu nociie reHa gocdonporenna (Cathomen et al., J. Virol. 72(2):1224-34
(1998) u Munoz-Alia et al, Viruses, 11(8) (2019)). Urobsl mu3dexaTb HECTAOMJIbHOCTH
TUTA3MUABI TIPH Pa3MHOKEHUU B OaKTEepHsIX M MOBBICUTh 3()(PEKTHBHOCTH ClaCeHHs BUPYCA,
Kapkac miasmunabl 3amessin BektopoM pSMART LCkan (momep mo kart. 40821-1; Lucigen,
Middleton, WI, USA) ¢ ontumusupoBanHbiM T7 MpPOMOTOPOM, MOCJIE KOTOPOTO CJIEHOBAI
camopaciersromuiicss pudosum tuna hammerhead (Hrbz) (Beaty et al., mSphere, 2(2) (2017);
u Munoz-Alia et al., Viruses, 11(8) (2019)). eGFP unu moimdepasy cBeT/IsiKa KJIOHUPOBATIH B
UH(QEKIIMOHHBI KJIOH C WCIOJb30BAHMEM VHHKAJIBHBIX caiToB pectpukuun MIlul/Aatll
Crnacenue gactun rtMeV nposoaunu ¢ ucnojib3oanueM cucreMbl START (Nakamura et al., Nat.
Biotechnol., 23(2):209-14 (2005)).

Dxenpeccus pekOMOUHAHMHBIX 0€IKOG

[Mnasmuny, xommpyromyro cautbiii Oenok CD46-Fc, mnonyuannm mnyTem ClOusiHUS

skronomena CD46 (ocratku 35-328) ¢ Fc-nomenom IgG1 (pfcl-hgle3; InvivoGen, San Diego,
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CA, USA). CkoncrpyupoBanmu scFv K1, K2 u A09 ¢ mocnemoarenbHocTsivu VL u VH,
paznenenHpiMu ruOkum JuHKepoM GSSGGSSSG, xoTophie moaBeprain KOAOH-ONTHMHU3ALUN U
cuHTe3npoBau u kjaoHuposanu B pUCS7-Kan (GenScript). CkoHCTpyupoBanu yerBepTsiii scFv
(N1E) ¢ mocnenosarenbHoctsimu VH u VL, pasnenennbiMu juHkepoM SSGGGGS, kortopbrit
MOJBEpPTralil  KONOH-onTuMu3auuy, cuHresuposaiu B Creative Biolabs (Shirley, NY) u
kiaoHupoBamn B pCDNA3.1+ (Invitrogen). Jlnst xonctpykumii IgG, scFv kioHupoBamu 1o
yaukanbHbeiM caiitam Agel u Kpnl B pHL-FcHIS (Homep no kar. 99846, Addgene, Cambridge,
MA, USA), Hecymuii KOTUPYIOILIYIO MOCIEN0BATENbHOCTh CUTHANA cekpenru U C-KOHIIEBOH
¢dbparmenT Fc-ob0nactu yesnoBeka, mocie koToporo cienosana 6xHIS-merka. PekoMOuHaHTHBIE
Oenku sKcnpeccupoBain nmyteM TpaHcdekuuu cycnensuu kierok Expi293F (Thermo Fisher) B
6ecceiBOpoTOUHOI cpene st skcnpeccun Expi293 (Thermo Fisher) B koHmdeckux kombax B
COOTBETCTBUH C MHCTPYKLUHUSAMH MPpOou3BoAuTeNs. KynbTypaibHble CyNepHATAHTHI, COAEPIKALIHE
peKOMOMHAHTHBIE O€JKH, cOOMpalli U MPOMyCKAIU Yepe3 XpoMaTrorpapuyeckuil KapTpUmIK ¢
oenmkom G (Homep mo kar. 89926, ThermoFisher). CpsizaHHbBIE peKOMOWMHAHTHBIE OEIKU
smouposanu 0,1 M rmmuunoMm (pH 2,0) ¢ nmocnenyromieit HeMenjieHHON HelTpanusauueid 1 M
Tris (pH 8,0) W KOHUEHTPUPOBAIM BBIACICHHbIE OEIKH C MOMOINBI LEHTPU]PYKHOTO
koHueHTparopa Amicon Ultra (Millipore Sigma, Burlington, MA, USA). CD46 u NECTIN4
BbICBOOOXKanu ot Fc-obmactn npu makyomnposanuu ¢ 3C nmporeasoit HRV (Thermo Fisher) B
cootHowieHUH 1:200. 3axkiIOYUTENBHYKO CTaAMI0 OYUCTKH MPOBOAWINM C MCIOJIb30BAHUEM
KOJNOHKU st renb-puupTpanun Superdex 75 10/300 (GE Healthcare), ypaBHOBemeHHOMH
docdarao-coneseim Oydepom (PBS). Konuentpaumm Oenka BBIYHCISIN MO KO3G(HULHUEHTY
SKCTUHKIMH OeNka, OnpeaeseHHOMY IO aMUHOKHCIIOTHOMY COCTAaBY.

Ananu3zl chruanus

Knerku tpancuumposanu ¢ ucnois3oanueM Fugene HD (PROMEGA, Fitchburg WI,
USA) unu pearenta s tpancdexuu TransIT-LT1 (Mirus Bio LLC, Madison WI, USA). s
KOJIMYECTBEHHOTO aHAJN3a CIIUSHUS KCIIOJNB30BAM CHCTEMA C Pa3felieHHbIM Ha JIBE YaCTH
penoprepom (Kondo et al., J. Biol. Chem., 285(19):14681-8 (2010)); u Ishikawa et al., Protein
Eng. Des. Sel., 25(12):813-20 (2012)), kak onmucano B apyroMm ucrounuke (Munoz-Alia et al.,
Viruses, 11(8) (2019)), ¢ ucnons3zosanuem kietok BHK B kauectBe 3¢ dekropHbIx KieTok. s
NOJIYKOJINYECTBEHHOH OLEHKH CJIHMSHUS KJIETKH Vero W MPOU3BOAHbIE JIMHUU KJIETOK
tpanchuuposanu B odmeit ciokaoctu 0,1 mxr IHK (cooTHommenne mnasmun skcnpeccuu H u
F 1:1), sxmovaromeid mnasmuny skcnpeccun GFP nnst nomonHuTENnbHON BU3yalU3alluu
oOpaszoBanusi cuHIUTHEB. M300paxkenus monydanu ¢ nomoureto mukpockomna (Eclipse Ti-S;
Nikon) npu 40x umu 100x yBenndeHUH.

Ananu3z sxcnpeccuu 6enxos npuxpennerus Mopounnusupyca

Jns oneHku ypoBHsA momunentuna H tpanchuumpoBaHHBIE KIETKH aHAJIU3UPOBAIU C
TIOMOIIBIO TIPOTOYHON LIUTOMETPHUH KN KJIeTOYHOro nmmyHodepmentHoro aHanmsa (CELISA)
C MCIIOJIb30BAHMEM MOHOKJIOHAJIBHOTO aHTurena npotuB 6xHIS-merku (Homep no kat. 130-120-
787, Miltenyi Biotec mnu Homep mo kat. MA1-135, Thermo Fisher Scientific), kak omnucano B
npyrom ucrouHuke (Munoz-Alia et al., Viruses, 11(8) (2019); u Saw et al., Methods, 90:68-75
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(2015). Jlns anHanm3a SKcrpeccuu o0miero Oenka ¢ IMOMOLIBIO MPOTOYHOM LUTOMETPUH
(FACSCanbt, BD Biosciences, San Jose, CA, USA) xierku oOpabareiBamu Oydepom
eBioscience Intracellular Fixation & Permeabilization buffer (nomep mo xar. 88-8823-88,
Thermo Fisher Scientific).

Koummynonpeyunumayus 2nuxonpomeuna ooonouxu (co-1P)

Tpu muxporpamma (1 mxr H u 2 mkr F) cymmapnoit IHK TpanchunmpoBanyu B KJIeTKu
HEK293T (xnetku 4eS5). Uepes 24 uaca kieTku 1aBa pasa npombiBaiu PBS u oOpabarsiBanu
Kpocc-muHKepoM 3-3'-nuotuoduc(cynbdocykipmanmuaninponuonatom) (DTSSP; Homep mo kaT.
21578, Thermo Fisher Scientific) B koHuenTpauuu 1 MM ¢ mocneayroieii OCTAHOBKOW peakluu
20 mM Tpuc/HCIl (pH 7,4) u nusucom ¢ ucnonb3oBanueM 0,4 MJI peareHTa JJis BbIICIEHHS
O6enxo  muekonumraromux M-PER  (Thermo Fisher Scientific), conepamero cmech
uHruouTopos nporeas u pocdaras 1x Halt (Homep mo kar. 1861281, Thermo Fisher Scientific).
PactBopumble (pakumu cobupanu mnocne unentpudyruposanuss npu 10000 g B Teuenue 10
MuHYT Tnpu 4°C, W OOHY TPUALATYI0 YacTh OOBEMa OCTABJSIM B KAaueCTBE HCXOIHOTO
kjerouHoro Jm3ara. OcranpHOH Marepuan wHKyOupoBaim ¢ 0,5 MKr MOHOKJIOHAJIBHOTO
aaturena M2 nporuB FLAG (Sigma-Aldrich) u apdunneim renem EZview red ¢ Oenxom G
(Sigma-Aldrich, St. Louis, MO, USA). Ocaxnaennsiit Mmatepuan npombisanu (20 MM Tpuc-HCl,
pH 7,4, 140 MM xJnopuna HaTpus) M IEHATYpUPOBAIN KumsiueHHeM B Oydepe JIrmmuy,
coziep KaleM B-MepKanTo3TaHOII.

nexmpodgpopes 6 J[CH-ITAAI" u ummynobiommune

OObpasubl GppaKIHOHUPOBATHN C MOMOLILIO Tenb-3yekrpodopesa B 4-12% NuPAGE buc-
Tpuc rene (Thermo Fisher) m nepenocunn Ha mnomuBuHUIMAeHnuTOopuaHele (I[IBJD)
MeMOpaHbI ¢ HCIONb30BaHHEeM cucTeMbl cyxoro onorrunra iBLOT 2 (nomep no kat. IB21001,
Thermo Fisher Scientific). benkoBeiii Marepuan oOHApyKUBaJIM TNyTeM HWHKyOauuu C
anturenamu npotuB MeV-H606 (Hudacek et al., Cancer Gene Therapy, 20(2):109-16 (2013)),
npotuB MeV-F431 (von Messling et al., J. Virol., 78(15):7894-903 (2004)), npotus Fcyt (von
Messling et al., J. Virol., 75(14):6418-27 (2001)), mporuB MeV-N (Toth et al., J. Virol.,
83(2):961-8 (2009)), mpotus HIS (Homep mo kar. A01857-40, GenScript, Piscataway NJ, USA),
nporus B-aktuHa (Homep mo xar. A3854, Sigma-Aldrich) u nporus CD46 (Homep mo Kar. sc-
7056, Santa Cruz, Dallas TX, USA). UMMyHOOJOTbI BU3YaTU3UPOBAIU C HUCIOJB30BAHUEM
BTOPUYHOTO aHTUTEJA, KOHBIOTUPOBAHHOTO ¢ nepokcuaasoi xpena (HRP), u KwikQuant Imager
(Kindle Bioscience LLC, Greenwich CT, USA). Iloka3aHbl penpe3eHTaTUBHbIE pPE3YJIbTAThI
IBYX HE3aBHCHUMBIX TOBTOPOB. KONWYECTBEHHYIO OLIEHKY IOJIOC MPOM3BOAMIN C TTOMOLIBIO
ananmuzatopa KwikQuant Image Analyzer 1.4. (Homep no kat. D1016, Kindle Biosciences, LLC)

Ananusz ceazviéanus anmume

Jdns  wm3mepenus: cBs3biBaHus scFv ¢ CD46  ucnonmp3oBanmu  TBepaodasHbIi
ummyHopepmenTHbI aHamu3 (MPA). 96-nyHounbsle mmaHmersl Nunc-Immuno MicroWell
nokpbiBaiy B TedeHne Houu npu 4°C 1 mxr ountmenHoro CD46 umu N4 B 0,05 M kapOoHnar-
oukapoonaraom Oydepe, pH 9,6 (Homep mo kar. E107, Beethyl Laboratories, Montgomery TX,

USA). 3arem ouumennbsle ciutble Oenku scFv-Fc passogmnu B PBS u noGasmsimu B



51

KOHUeHTpauun 12,5 wmkr/mu.  CBsi3aHHbIE aHTUTENa JAeTekTHpoBann BropudHbM (Fc-
cneunuaabiM) HRP-koHbIOrHpOBaHHBIM aHTHTENOM ITpOoTUB IgG yenoseka (1:70000; Homep mo
kat. A0170, Sigma-Aldrich). [Tapannensno 125 ur cnuroro Oenka scFv-Fc cHauana cBs3biBanu B
JYHKaX U KOHTPOJIMPOBAJHM YPOBHH Oejika myTeM u3MepeHus: onruyeckoil rotHoctu (OD490
HM) TIOCJIe UHKYOHPOBaHHS TOJBKO C BTOPUYHBIM AHTUTEJIOM.

Ilosepxnocmmuuiii naasmonnvwii pezonanc (I111P)

Bsaumonetictue mexny scFv A09, 2B10, K1, K2 u CD46 usmepsiiu ¢ HCHIOJIB30BaHUEM
ceHcopHbix ynnoB CMS cepuu S Ha cucteme Biacore T-100 (GE Healthcare, Waukesha, WI,
USA). lna A09, N1E, K1 u K2 no 50 mxr/mn antutena npotus Fc (MAB1302, EMD Millipore,
Burlington, MA, USA), pa3senennoro B 10 MM anerare Na, pH 4,5, ummoOuin3oBanu Ha
aKTUBHOM U pedepeHcHoM kaHase unna CMS ¢ HCronb30BaHMEM PEAareHTOB M3 Habopa Iuis
csizbBanusl amuHorpymnn (EDC (1-s3tun-3-[3-aumernnamunonponmi|kapdboaunmun), NHS (N-
TUIPOKCUCYKLIMHUMUM) U 3TaHONaMuH). iMMoOunu3anus anturesa npusena k ~12000 equHwuL
otBera. B3aumoneiictaus mexny CD46 u scFv, 3axBaueHHbIM aHTUTENOM NpoTUB Fc, n3mepsinu
npu 25°C co ckopocTsro nepenayn naHubix 10 I'in npu ncnonszosannu HBS EP Oydepa (0,01 M
HEPES, pH 7,4, 0,15 M NaCl, 3 MM 3/ITA, 0,005% 06/06 moBepXHOCTHO-aKTUBHOTO BEIECTBA
P20). Ka>xaplii MK CBSI3bIBAHMSI HAYMHAJICS ¢ HaHeCeHusI 15 MKr/mit scFv Ha akTHUBHBINA KaHAT B
tedenue 300 ¢ mpu ckopoctu noroka 10 mkn/muH. Ilocne npomeiBku Oydepom B Teuenue 100
cek u nepuona crabmnmzanun 120 cex, CD46 (anana3zon koHueHTparuii 50-1000 HM mns A09,
37,5-100 sM mna K2 wu 50-1000 eM pmns N1E wu K1) nmpomyckanu Haa axkTHBHBIM U
pedepercubiM kaHanoMm B TedeHune 100 cexk mpu ckopoctu noroka 40 miin/muH. ITocne dassl
accounanuu cienosan 200-CeKyHIHBINA MEPUOA AUCCOLMALMU C TOCaeayrouuM seoaom 10 MM
rnuimHa, pH 2,0, B TeueHnne 60 cek mpu CKOpPOCTH MOTOKa 30 MKJ/MMH, Ui pereHepauu
aHTuTena npotus Fc, MMMOOMIN30BaHHOTrO Ha MOBEPXHOCTU. Bce ceHcorpammbl noadupanu B
COOTBETCTBUH C MOJENbIO CBsi3bIBaHMA 1:1 IpM MCMOJIB30BAaHMM NMPOrPAMMHOIO OOecredeHHs
1t aHanmu3a naHHbix Biacore T100 Bepcun 2.04.

Hugpuyuposanue u ananusz kunemuxu pocma supyca

JInst 3apakeHusi BUPYCOM KJIETKH MHMUUUpOBanM npu ykazaHHbIx MOI B Teuenue 90
muH npu 37°C B cpene Opti-MEM 1 ¢ nmoHmKeHHBIM coiep:kaHueM chiBOpOoTKH. [locne dasbl
abcopOuMK WHOKYJAT YIOASUIH, TMPOMBIBAIM M NOOABISLIM Cpeay MJIsl pOCTa BHUPYCOB
(DMEM+5% FBS). Ilpu ucnons3oBanun BHPYcoB, skcnpeccupyromux eGFP, dorocHuMkn
(bIyOpecUeHTHOW MHUKPOCKOMUU Moiydaan depes 48 wuacoB mocne wHbumupoBanus. [Tpu
3apakeHUH BHpycaMH, SKcrpeccupyromumu Fluc, skcnpeccnro moundepassl H3MEpsuid ¢
UCTIONIB30BAHUEM MHOTOPEXMMHOTO aHajm3aropa MukporuianmeroB Infinite M200 Pro (Tecan
Trading AG) nocne noGasneHus kK nHGUIIUPOBaHHBIM KiieTkaM 0,5 MM D-moundepurna.

Jlnsa aHanu3a KUHETHKU pOCTa BUPYCA KJIETKU Vero v NMpoU3BOAHbIE KJIETOUYHbIE JIMHUM,
NOCesiHHbIE B O-JIyHOYHbIE IUIAHIIETHI 3a 16-18 wacoB 10 3apaskeHus, MHOUIUPOBAIU TPHU
MHOecTBeHHOCTH 3apaxenus (MOI) 0,03 B teuenne 90 munyt B Opti-MEM (HOMEp mo Kar.
31985070, Thermo Fisher Scientific). 3aTeM MHOKYJAT yJansiy, MOHOCIIOHM KJIETOK TPU pasa

npombiBau (pocharHo-coneBbiM Oydepom [ynpbekko (DPBS; Homep mo kar. MT-21-031-
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CVRF, Mediatech, Inc., Manassas, VA, USA) u 3amensuin cpeny 1 mia DMEM ¢ nobaskoii 5%
FBS. B ykazaHHble MOMEHTbI BPEMEHH CYIIEPHATAHTBI KJETOK cOOMpanu MU cockabiauBaiu
kaerkn B 1 mn Opti-MEM c¢ nmocnenyromumMu 3 HUKIAMHU 3aMOPa’KUBAHUS/Pa3MOPAKUBAHUS.
Knerounslit nebpuc ynamsiim ¢ nomombio HeHtpudyruposanus (2000xg B TeueHue 5 MUH) U
OTIpeAeNAaN TUTPBI BUpyca B kieTkax Vero-oHIS.

Hcceneoosanus ummynusayuu

Camuam u camkam Mmbimeii HuCD46Ge-IFNARKO B Bo3pacTe OT ueThlpex A0 IIECTU
Henenb (Mrkic et al., J. Virol., 74(3):1364-72 (2000)), nedeuurabv no peuenropy IFN I tuna u
TpaHCreHHO skcnpeccupyomum CD46 denoBeka, WHOKYJIMPOBAJIU BHYTPUOPHOIMUHHO (B/O)
1x10° TCIDsy uwactun MeV wmu Stealth-A09. B genb 28 00pa3ibl CHIBOPOTKH COOHpAU U
XpaHunu npu temnepatype -20°C 10 OLleHKH Ha HENTpaIu3yolue aHTUTeNa.

Ananuszer netimpanusayuu

@DyopecleHTHBIH  aHATUM3 MHUKpOHeWTpanmu3anmu  OnsmkoodOpasosanusi  (PRMN)
MPOBOAMIIM, KaK OMUCAHO B NIpyroMm ucrouHuke (Munoz-Alia et al., J. Virol,, 91(11) (2017)).
Bxparue, kinerku Vero-oHIS cesnu B 96-1yHOUHBIM IUIaHIIET, W CepUilHbIE pa3BeNeHUs
00pa3LoB CHIBOPOTKHU MPENBAPUTENILHO cMelmuBaiu B TeueHue 1 yaca mpu 37°C ¢ BUPYCHBIM
MHOKYJISITOM, TOCJIe Yero ux A00aBisUIM K KjeTkaM. JlaHHble HAHOCWJIM Ha KPUBYIO B BHUJE
norapuma (pa3BemeHHs] CBIBOPOTKHM) B 3aBUCHMOCTH OT HOPMAJIM30BAaHHOTO OTBETa
(mepeMeHHBI HAKJIOH), TOCTPOEHHYK ¢ mnomouipto nporpammel GraphPad (Prism 8), u
NPOM3BOIMIN pacdeT HenTpanusyrouei 1o3s1 50% (ND50). Bkimrodenue 3-ro MexayHapoaHoOro
CTaHAapTa ChIBOPOTKHM BcemupHoii opranmsaimu 3apaBooxpaHenus (3 ME/mu) nossonmio
nepeBecTH THUTPbl aHTuTeNn B MME/MI npu BbIMUCIEHHMM KOHCTAHTBI IE€pecueTra eIuHHII
(Haralambieva et al., Vaccine, 29(27):4485-91 (2011)) . Hcnonp3oBanu CMELIAHHYIO
YeJIOBEUECKYIO ChIBOPOTKY 60-80 nmoHopoB ¢ rpymmnoii kposu AB (Homep no xar. HS1017; Homep
naptun C80553, Valley Biomedical Inc., Winchester, VA, USA). Cnenyroume peareHTbl ObLTH
NOJIy4EeHbl W3 XPAHWIHMINA PECypCOB Ui HCCIENOBaHW B OOJAcCTM OHMO3AIIMUTBI U HOBBIX
uHpekmit  HamumonameHOoro  wHctMtyta  3apaBooxpanenuss — CIOA, NIAID, NIH:
MOJIMKJIOHAJIbHBIE aHTHTeNa poTuB MeV, Edmonston (aHTHCBIBOpOTKa, MOpCKasi cBUHKA), NR-
4024 u nonuknoHanbHOoe anTuTeNo K CDV, Lederle aBupyseHTHBIN (aHTHCBIBOPOTKA, XOPEK),
HP-4025.

OueHuBanM OTCYTCTBUE MEPEKPECTHON HEHUTpaJIM3alUu MEXIy BHPYcoM kKopu U Stealth
(Durypei 28A-B).

DKCnepumeHmanbHAsk OHKOIUMUYECKAS, Mepanis

JInst NpUKUBJIEHUS MOAKOXHBIX ONyXOJeH CaMKaM MbIIEeHd BO3pPacToM O Heaenb, C
TSDKENBIM  KOMOMHHPOBaHHBIM nmMyHozeduuurom (SCID), B mnpaseii Gok BBommmx 1x10
onyxousieBblx kjieTok U266.B1. Korna onyxone gocrurana guamerpa 0,5 cM, MBIIIKA NOJy4Yaan
OTHOKPATHYK) BHYTPUBEHHYIO 103y MeV (n=5) wm Stealth (n=5) B moze 1x10 5 50%
uHpeKIMOHHON 1103bl At KyJabTypbl TKaHU (TCIDsp). KoHTpompHBIM Mblmam (n=5) BBOAMIN
paBHbIl 00BeM PBS. JKuUBOTHBIX yMeEpIUBISUIM, KOTZa ONYXOJNHM H3bS3BIUINCH, HIIM KOTJa

Harpy3ka npocrurana 20% wmaccel Tena. JuaMerp omyxoiu U3MepsUIH pa3 B ABa AHs, a oObeM
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OITyXOJIM BBIYHUCIISUTN 110 (popMyIie IinHa X [uTMHAX IHpUHax0,5.

Jnst co3pmaHusi OPTOTONMYECKOW MOJENHM paka sIMYHHUKA 5x10° KeTok SKOV3ip.1,
skcnpeccupyromux Jronudepasy ceemika (SKOV3ip.1-Fluc), BBoguin B OPrOITHYIO MOJOCTH
OecTUMyCHBIM TOJIbIM MbilaM. Yepes pecatb nHeidl xkuBOTHBIM BBOxmIHM 600 MME
NPOTUBOKOPEBOM chIBOpOTKH (HOMep mno kar. HS1017, nomep maptum C80553, Valley
Biomedical Inc.) nunu paBHbIii 06beM pu3pacTBopa, a Yepes TpH 4aca UM BBOIIIIN OTHOKPATHYIO
BHYTPUOPIOLIUHHYIO 103y (1x10° TCIDsp) MeV (n=5) wnm Stealth (n=5). Mpimm B
KOHTPOJIBHOM TpyINe MOJy4Yalld aHAJOTUYHbI 00beM Ju3aToB KieTok Vero (n=5). [l
TEPaeBTUYECKOrO 3KCIEPUMEHTAa BMECTO HUX HUMILIAHTUPOBAJIU 5x10° kierok SKOV3ip.1-
Fluc. Onyxomp exXeHeOeNnbHO KOHTPOJIHMPOBAJIM C  TOMOLIBK  OHOJIOMHHECIIEHTHOU
BU3yaJU3alUH in vivo npu ucnons3oBanun npudopa IVIS Spectrum (Perking Elmer, Waltham,
MA, USA). Mbimeii ymepiBisuii B KOHLE uccienoBanus (80 nHel), KOraa y HUX pa3BUBAJICS
acuut, Wi oHH Tepsuin 20% wmaccel Tena. CTaTUCTHYECKHE CPABHEHHS MEXIY TPYINIamH
BBIMOJIHSUTH C MCIIOJIb30BaHMEM JIOrpaHroBoro kputepusi (Manrens-Kokca), u p<0,05 cuuramu
CTaTUCTHYECKH 3HAYUMBIM.

Cmamucmuyeckuii ananu3

Craructuueckuii aHamu3 MpoBonwIM ¢ ucnoibp3oBanueMm GraphPad Prism Bepcunm 8.3.1
st Mac OS X. 3HauuMble paziudusl MEXAy TpyIIaMu OINpenesuld € HCIOJb30BAHUEM
onHodakropHoro mucnepcuoHHoro aHammsa (ANOVA) ¢ TeCTOM MHOKECTBEHHBIX CpPaBHEHHIA
Xonma-Illugaka. AHaNMU3 JaHHBIX MO BBDKMBAEMOCTH NMPOBOAMIIHM C HCIOJBb30BAHHEM METOIA
Kannana-Meliepa, ¥ JOTrpaHroBbId KPUTEPUNM MCIONB30BANIM JJIsl BBISBICHUS 3HAYMMBIX
Pa3NUIMHA MEXIY TPYIIaMH.

JAPYI'ME BAPUAHTBI OCYIIECTBJIEHUA

CnenyeT mMOHMMATh, YTO, XOTs H300peTeHHe ObLIO OMHMCAHO B COYETAHHH C €ro
NOAPOOHBIM OIMCAHUEM, MPEAIIECTBYIOLIee ONMCAHUE MPEJHA3HAYEHO IS WILTIOCTPALMHY, a He
Iyl OrpaHuueHus: oObeMa M300pETeHHUs, KOTOPBIA ONpenensercss oObeMOM MpuiIaraeMoil
dbopmynbl u300peTeHus. J[pyrue acmekThl, MPEeUuMyINecTBa M MOAU(UKALUU BXOIAT B O00BEM

cnenyrouen GopmMyJibl H300pETEHHS.
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®OPMYJIA U3OBPETEHUA

1. F momunentun CDV, uMmeroniuii nocienoBaTeIbHOCTb CUTHAJIBHOTO MENTHIA, KOTOpast
UMeEET JJINHY MEHbLIE 75 aMUHOKHUCIIOTHBIX OCTaTKOB.

2. F nonunentun CDV no n.l, rae yka3aHHas NOCNENOBATEIbHOCTb CUTHAJIBHOTO
MENTHIA BKJIFOYAET He 0OJIbIine 75 aMHHOKUCTOTHBIX ocTaTkoB u3 SEQ ID NO:6.

3. F nmomunentun CDV no mobomy u3 nm.1-2, rae ykasansbii F nomunentun CDV
BkirouaeT SEQ ID NO:4 mpu ycnosuu, uto ykazanasiii F nonunentuny CDV He comepxur, mo
MEHbIIEH Mepe, aMHUHOKHUCJIOTHbIE OCTaTku 1-60 WM HE CONEp>KUT, MO MEHbLIEeH Mepe,
aMHHOKUCIIOTHBIE ocTaTku 1-105 u3 SEQ ID NO:4.

4. F mnomunentuny CDV mno mobomy u3 nm.1-3, rme pekoMOWHAHTHBIA BHUPYC,
Brirovarounii ykaszanueii F nonmunentun CDV u H nomunentun CDV  nemoHcTpupyet
YBEJIIMYEHHYIO (PY30r€HHYI0 AKTUBHOCTb IO CPABHEHUIO C COMOCTABUMBIM KOHTPOJBHBIM
PEeKOMOMHAHTHBIM BUPYCOM, BKJIFOYAFOIIUM MOHOpasMepHbiil F nojunentun CDV aukoro tuma
u ykaszansabii H nomunentun CDV.

5. Monexyna HyKJIEHHOBOH KUCIOTHI, Kogupytomas F nomunentun CDV no mobomy w3
. 1-4.

6. PexoMOnHaHTHBIN BUpyc, BKIovarommii F nommentux CDV no mobomy u3 nm. 1-4.

7. PekOMOMHAHTHBIN BUPYC, BKIIOYAKOIINNA MOJIEKYJTy HYKJIEHMHOBOW KUCJIOTHI I10 T1.5.

8. H nmomunentug CDV, Bxmrouaromuii 454A, 464A, 479A, 494A, 510A, 520A, 525A,
526A, 5278, 528A, 529A, 537A, 539A, 547A, 548 A wnn ux KOMOMHALIUIO COTJIACHO HYMepaluu
amuHOkucioT SEQ ID NO:2.

9. H nomunentun CDV mno n.8, rae yxaszanHeii H nomunentun CDV  Bxirouaer
KOMOHMHALIMIO JIBYX, TPEX, YEThIpEX, ISTU WK IIecTu U3 454A, 464A, 479A, 494A, 510A, 520A,
525A, 526A, 5278, 528A, 529A, 537A, 539A, 547A n 548A.

10. H nmomunentuny CDV mno n.8, rme ykazanubii H nmomunentun CDV Bkiouaer
KOMOMHALIMIO CEMHU, BOCBMH, JIEBSITH, AECSITH UM OMMHHanuatu u3 454A, 464A, 479A, 494A,
S10A, 520A, 525A, 526A, 5278, 528A, 529A, 537A, 539A, 547A u 548A.

11. H nomunentung CDV mno n.8, rme ykazanubii H nmomunentuan CDV Brimouaer
komOuHaumo 12, 13 umm 14 u3 454A, 464A, 479A, 494A, 510A, 520A, 525A, 526A, 5278,
528A, 529A, 537A, 539A, 547A u 548A.

12. H momunenrrun CDV no 1.8, rae ykazauubii H nogunentuny CDV Brimodaer 454A,
464A, 479A, 494A, 510A, 520A, 525A, 526A, 5278, 528A, 529A, 537A, 539A, 547A u 548A.

13. H nomunentua CDV no n.8, rae ykasansusiii H nonunentun CDV Bkiatowaer M437
corjacHO HyMepauu amuHokucsor SEQ ID NO:S.

14. H momunentua CDV, BKIHOYAKOUIMNA MOCIEAOBATENBHOCTb, MPEICTABICHHYI Ha
Qurype 11, 3a UCKIHOYEHUEM TOrO, YTO YKa3aHHAsl MOCIEAOBATENIBHOCTh BKJIKOYAET MYyTALUIO
NPEACTABICHHOTO aMHUHOKHCIOTHOIO OCTaTKa, BBIOPAHHOTO W3 TPYIIIBI, cOCTOsmed u3z P454,
V/L/F460, L/IF/W479, 1494, I/L/V510, Y520, Y/N525, D/G526, 1/V527, S/T528, R529, Y/D537,
Y539, Y/F547 u T/M548 cornacHo Hymepauuu aMuHokucioT SEQ ID NO:5.

15. H nomunentun CDV no n.l14, roe ykazansnsili H nonunentun CDV Bxmogaer
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MYTALMIO IBYX, TPEX, YETHIPEX, ITATH WUJIN LIECTH MPEACTABICHHBIX AMUHOKHUCIIOTHBIX OCTaTKOB,
BBIOPAHHBIX U3 YKa3aHHOMN IPYTIIbL

16. H nomunentun CDV no n.14, rae ykazanssili H nonunentun CDV Bximrodaer
MYTALUKO CEMH, BOCbMHU, NEBATH, AE€CATH WIM ONMHHAALIATU NPEACTAaBIEHHBIX AMUHOKHUCIOTHBIX
OCTATKOB, BBIOPAHHBIX M3 YKA3aHHOMN TPYIIIBL

17. H nomunentun CDV mno n.14, rae yxasanueiii H nmomunentun CDV Brirouaer
myTtaumio 12, 13 wim 14 mpencraBieHHBIX AMUHOKHCIOTHBIX OCTATKOB, BBIOPAHHBIX U3
YKa3aHHOH IpyMNIiblL.

18. H momunentuny CDV mno n.14, roe ykasanseii H nmonunentun CDV Bkmowaer
MYTALUIO NIPEACTABICHHBIX AMUHOKUCIIOTHBIX OCTATKOB U3 YKA3aHHOMW I'PYMIIBL

19. H nomunentun CDV no n.14, roe ykasanueiii H nonunentuny CDV Bxirouaer M437
cornacHo HyMmeparuu amuHokucior SEQ ID NO:S.

20. Monekynia HYKJIEHHOBOH KUCHIOThI, koaupyromas H nomunentun CDV no mobomy
u3 . 8-19.

21. PexomOuHaHTHBIN BHpYC, BKmovaromui H nomunentux CDV no mobomy u3 . 8-
19.

22. PexoMOMHaHTHBIA BUPYC TO MM.21, Tae yka3aHHBIN BHpPYC BKiItoyaeT F momumenTtun
CDV mno mobomy u3 . 1-4.

23. PekoMOMHAHTHBII BUPYC, BKJIIOYAOIINN MOJIEKYJTY HYKJIEMHOBOW KUCJIOTHI O 11.20.

24. PexoMOMHaHTHBII BUpyC MO 1.23, TA€ YKa3aHHBIH BHUPYC BKJIIOYAET MOJEKYIY
HYKJIEMHOBOW KUCJIOTBHI MO I1.5.

25. PexomOuHaHTHBIH BHpyc Mo Jjrobomy u3 nm.6, 7 m 21-24, rme yka3aHHBIH
PEeKOMOWHAHTHBIA BUpPYC sBIsieTcsl rHOpumHbiM Bupycom: (a) CDV wu (b) VSV, MeV wumm
AneHoBupyca.

26. PennukallMOHHO-KOMIIETEHTHBI BUPYC BE3UKYJSIPHOTO CTOMATUTA, BKJIFOYAIOIIUN
monekyny PHK, rne ykasannas monekyjna PHK BkmrodaeT mocinenoBaTeibHOCTb HYKJIEHMHOBOM
KHCJIOTBL, KOTOpas sBJISETCS MaTpULell AJsl MOJOKUTEIbHO-CMBICIOBOTO TPAHCKPUIITA,
kogupyromero N nmonunentun VSV, mocinenoBaTeNbHOCTh HYKJIEHHOBOW KHCIOTBI, KOTOpas
SBJISIETCS. MAaTpULIEN Ul  TOJIOXKUTENbHO-CMBICIIOBOIO  TPaHCKpUITa, Koaupyrowmero P
nonunentu VSV, nociaenoBaTeNbHOCTh HYKJIEHHOBOM KHCIIOTBI, KOTOpas sIBJISIETCS MaTpHLeH
ISl TIOJIOKUTEIbHO-CMBICIIOBOIO  TPAHCKpUNTa, Koaupyroomero M mnomunentun VSV,
MOCJIEIOBATEIbHOCTh HYKJIEMHOBON KHUCIIOTBI, KOTOpAasl sIBJISIETCSl MAaTPULIEH IJISl TIOJIO>KUTENIBHO-
CMBICJIOBOTO TpaHCkpunTa, komupywoimero F momunentun CDV, mnocnenoBarenbHOCTD
HYKJIEUHOBOW KHCIJIOTBL, KOTOpas sIBISI€TCS MATPULEH JUIsi MOJOKHUTEIBHO-CMBICIOBOTO
TpaHckpunra, koxupyrowmero H nonunentun CDV, u mnocnenoBaTenbHOCTh HYKJIEHHOBOM
KHCJIOTBL, KOTOpas SBISIETCS MAaTpULEH MAJsl MOJOXKUTEIbHO-CMBICIOBOIO TPAHCKPHIITA,
kogupyromero L nomunentun VSV, rne ykasanHas wMonekyna PHK He copepxut
MOCJIEIOBATEIbHOCTh HYKJIEMHOBON KHUCIJIOTBI, KOTOpAasl sIBJISIETCSl MAaTPULIEH ISl TIOJIOKUTENIBHO-
CMBICJIOBOTO TPAHCKPHUIITA, KOAMUpPYOoIIero ¢yHkunoHanpHeli G monunentun VSV.

27. Bupyc no n.26, rae ykazanubii F nonunentun CDV sBnsercs F nmonunentunom
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CDV no mobomy u3 . 1-4.

28. Bupyc no mobomy u3 nm.26-27, rae ykasansueiii H nomunentuny CDV ssnserca H
nojunentunom CDV no mobomy u3 n.8-19.

29. Bupyc no mobomy u3 nm.26-28, rne ykasanabii H nmomunentun CDV Bxirouaer
AMUHOKHCJIOTHYIO NOCI€A0BATEIbHOCTD OJJHOLIETIOUEYHOIO AHTUTENA.

30, Bupyc mno 129, rnme ykazaHHO€ OJHOLENOYEYHOE AaHTUTENO  SIBJIAETCS
OJTHOLIETIOYEYHBIM aHTUTEJIOM, HanpasieHHbIM npoTus CD19, CD20, CD38, CD46, EGFR, oFR,
HER2/neu umiu PSMA.

31. Bupyc mo mobGomy wu3 nm.26-30, rme ykasanHas Mmosiekyna PHK Bkirodaer
MOCJIEI0BATENILHOCTD HYKJIEMHOBOM KHUCJIOTBI, KOTOpast sIBJSIETCS] MaTpULIEH ISl TIOJIOKUTENIBHO-
CMBICJIOBOTO TPAHCKPUIITA, koaupyouiero nojunentun NIS.

32. KoMno3umusi, BKIIIOYA0Ias BUPYC Mo odomy u3 m.6, 7 u 21-31.

33. Monekysia HYKJIEHMHOBOMW KHUCJIOTBI, BKJIKOYAIOINAs LENb HYKJIEMHOBOW KHUCJOTHI,
BKJIOYAIOLIYIO TOCJIEe0BATENbHOCTD HYKJIEHHOBOM KHCJIOTBI, KOTOpas sIBJISETCS MaTpuLied i
MOJIOKUTENBHO-CMBICIIOBOTO  TpaHCKpunTa,  koaupyromero N momunentun VSV,
MOCJIEI0BATENBHOCTD HYKJIEMHOBOM KUCJIOTBI, KOTOpasl sIBJIsIETCs MaTpULEH [Jis MOJOKUTENbHO-
CMBICJIOBOTO TpaHCKpunTa, Komupyrowmero P momunentun VSV, mnocinenoBatenbHOCTH
HYKJIEMHOBOM KHUCJIOTBI, KOTOpas sBJAETCA MaTpULell Aid MOJ0XUTEIbHO-CMbICIOBOIO
TpaHCKpuUMTa, Komupyromero M mnojunentuny VSV, mocienoBaTeIbHOCTb HYKJICHMHOBOU
KHUCJIOTBI, KOTOpasl SBJSIETCS MaTpuledl Ajsd  MOJOKUTENbHO-CMBICIOBOTO TPAHCKPUIITA,
xogupyromero F nomunentun CDV, mnocienoBaTeNnbHOCTb HYKJIEMHOBOW KHCIOTBI, KOTOpas
SABJIAETCS MaTpULIEW [ IOJIOKHUTEIbHO-CMBICIOBOIO  TPaHCKpunTa, kopupyromero H
nonunentun CDV, u nociaenoBaTenbHOCTb HYKJIEHHOBON KUCJIOTBI, KOTOpAast sIBJISIETCA MaTpULIEH
IUI  TIOJIOKUTENIbHO-CMBICIIOBOTO TpPaHCKpuMnTa, koxupyromero L mnomunentun VSV, rne
yKa3aHHas LeNb HYKJIEUHOBOW KHCJIOTBI HE COAEPKUT MOCIEAOBATEIbHOCTb HYKJIEHHOBOMN
KHCJIOTBI, KOTOpasl SBJSIETC MaTpuled ISl TOJIOKUTENbHO-CMBICIIOBOTO TPAaHCKPUIITA,
Koaupyrinero GyHKIuoHaNbHbIN G nonunentun VSV.

34. Monekyna HYKJIEMHOBOM KUCIOTHI 1o 1.33, rae ykasanHwii F monunentuny CDV
seiyisiercst F nomunentunom CDV no mob6omy u3 m. 1-4.

35. Monekysna HYKJIEHMHOBOW KHCIOTHI Mo Jrobomy u3 mm.33-34, roe ykasansbii H
nojunentun CDV ssisercss H nomunentunom CDV no mo6omy u3 . 8-19.

36. Monekyna HYKJIEHMHOBOW KHCJIOTHI Mo Jyrobomy u3 mm.33-35, rme ykasansbeii H

)
nonunentu CDV  BkiIo4aeT aMUHOKHCIOTHYHO IOCHIE€AO0BAaTEIbHOCTb OJHOLIETIOYEUHOrO
aHTHUTeNA.

37. Monexkyna HYKJIEHHOBOM KHCJIOTBI IO 1.36, IZl€ YyKa3aHHOE OJHOLENOYEYHOE
AHTUTEJIO SIBJISIETCS] OMHOLIETIOYEYHBIM aHTUTENIOM, HarnpasiieHHbIM nipotus CD19, CD20, CD38,
CD46, EGFR, aFR, HER2/neu unu PSMA.

38. Monekyna HYKJIEMHOBOH KHCJIOTBHI 1O JroOoMy u3 mnm.33-37, rae ykasaHHas
monekyna PHK Bkmrouaer mocienoBaTeNbHOCTb HYKJIEHMHOBOM KHUCJOTBI, KOTOpas SIBISETCA

MaTpULEeH AJIs NOJIOKUTENBbHO-CMBICIIOBOTO TPAHCKPUITA, KOAUpYoero nonunentua NIS.
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39. Komno3unusi, BKJIIOYAIOIIAs MOJIEKYJTy HYKJIEMHOBOH KHCIIOTHI IO JIFOOOMY M3 MILS,
20 n 33-38.

40. Criocob neveHus paka, I7ie yKa3aHHbIH COCO0 BKIJIIOYAET BBEIEHHE KOMIIO3ULUH IO
mobomy u3 m.32 u 39 MIEKONMUTAIOLEMY, BKIIOYAIOLIEMY PAaKOBbIE KJIETKH, I7l€ KOJIUYECTBO
PaKOBBIX KJIETOK Y YKAa3aHHOIO MJIEKOIMUTAIOIIETO CHUXKAETCS TIOCJIE YKA3aHHOTO BBEIEHUS.

41. Cnocob mo .40, rae yka3aHHBIM MJIEKOIHTAIOIINM SIBJISIETCS YEJIOBEK.

42. Cnocob mo mobomy u3 mnm40-41, rae ykasaHHbIH pakK SIBJISETCS MHEJIOMOW,
MEJIAHOMOM, TJIMOMOM, JTUM(OMOM, ME30TETMOMOM, PAKOM JIETKOTO, PaKOM TOJIOBHOTO MO3Tra,
paKkoM JKeNyAKa, PAKOM TOJCTOM KHUUIIKH, PAaKOM MPsSMONM KHIUKH, PAKOM IIOYKH, PAKOM
MIPEACTATENBHON JKEJIE3bl, PAKOM SIMYHUKA, PAKOM MOJIOYHOH JKEJe3bl, PAKOM IMOKENTyIOYHOU
JKE€JIe3bl, PAKOM II€YEHU WJIM PAKOM I'OJIOBBI U LIEH.

43. Crioco® MHAYKLMHU PErPEeCCHU ONMYyXOJIH Y MIEKOMUTAIOLIETO, IA€ YKa3aHHBIA CIIOCO0
BKJTIOYAET BBEICHHE KOMITO3UIUU MO JTF0OOMY U3 .32 U 39 MIIEKONMUTAIOIIEMY, BKITFOYAIOIIEMY
OMYXOJIb, /1€ pa3Mep YKa3aHHOU OMyXOJIH YMEHBIIAETC MOCJE YKa3aHHOIO BBEICHHUSL.

44. Criocob mo m.43, rie yKka3aHHbIM MJICKOITUTAIOIIUM SIBJIIETCS YEJIOBEK.

45. Cnocob mo mobomy u3 mnm.43-44, rae yKasaHHBIA pak SIBJISETCS MHEJIOMOH,
MEJIAaHOMOM, TJIMOMOM, JTMM(OMOU, ME30TEITMOMOM, PAKOM JIETKOTO, PAaKOM TOJIOBHOTO MO3Ta,
paKkoM OKeNyAKa, PAKOM TOJCTOM KHUUIKH, PAKOM MPAMOM KHIUKH, PAKOM IIOYKH, DPAKOM
MPENCTATEIBbHON JKEJEe3bl, PAKOM SMYHUKA, PAKOM MOJIOYHOH JKEJE3bl, PAKOM IMOMKEITyIOYHOU
JKEJIE3bl, PAKOM II€YEHU UJIU PAKOM T'OJIOBBI U LIEH.

46. Cnoco0 cmaceHus: perUIMKALMOHHO-KOMIIETEHTHBIX BHPYCOB  BE3HMKYJISAPHOTO
CTOMATHUTA U3 KJIETOK, I7I€ YKa3aHHbIE BUPYChI BE3UKYJISIPHOIO CTOMATUTA BKJIFOYAKOT MOJIEKYJTY
PHK, BxIHOUarOImyO OCIEA0BATEIbHOCTb HYKJIEMHOBOM KUCJIOTHI, KOTOpAasi sIBJISIETCS] MaTpULen
Il TOJIOKUTEJBHO-CMBICJIOBOTO ~ TPaHCKpunTa, komupyrooimero N  nomunentuny VSV,
NOCJIEA0BATENbHOCTD HYKJIEMHOBON KUCJIOTHI, KOTOPAst SIBJSIETCS MaTPULIEH Il TIOJOKUTENBHO-
CMBICJIOBOTO TpaHCKpunTa, Komupyromero P momunentun VSV, mocinenoBaTtenbHOCTD
HYKJIEMHOBOM KHCIJIOTBI, KOTOpas SBJSETCS MaTpULEN JUisl TOJOKUTEIbHO-CMBICIOBOTO
TpaHCKpumnTa, Komupyromero M mnomunentuny VSV, mnocnenoBaTeIbHOCTh HYKJICHHOBOW
KHCJIOTBL, KOTOpas sBJSAETCS MaTpuLed MAJsl IOJOKUTEIbHO-CMBICIOBOTO TPAHCKPUIITA,
koaupyromero F momunentun CDV, mnocienoBaTenbHOCTb HYKJIEMHOBOW KHCIOTBI, KOTOpas
SABJISIETCST MaTpULEd U1 IOJIOXKUTENBbHO-CMBICIOBOIO  TpaHCKpunTa, koaupyromero H
nonunentux CDV, u nocnenoBaTenbHOCTh HYKJIEHHOBON KUCIIOTHI, KOTOpasi sIBJISIETCS MaTpULeH
I TIOJIOKUTENBbHO-CMBICIIOBOTO TpaHCKpunTa, koaupyromero L nonunentun VSV, rne
ykasaHHas monekysa PHK He comep:kut nocienoBaTeabHOCTb HYKJIEMHOBOW KHUCIOTBI, KOTOpast
SBJISIETCST  MaTpULIEd I MOJIOXKUTENIBHO-CMBICJIIOBOIO  TPAHCKPUNTA,  KOAUPYHOLIEro
¢ynkunonanpHe G monunentua VSV, rae ykazaHHbIH crioco0 BKIFOYAET:

(a) BCTaBKY HYKJIEMHOBOH KHCJIOTBHI, KOAMpYIOLIEeH ykazaHHyro wmojekyiny PHK, B
yKa3aHHbIE KJETKH TPH YCJIOBUSX, KOTOpbIE OOECIEeYMBAIOT NPOAYKLMIO PEIUIMKALMOHHO-
KOMIIETEHTHBIX BUPYCOB BE€3UKYJIIPHOIO CTOMATHUTA, U

(b) cOop yKa3aHHBIX PEIUIMKALMOHHO-KOMIETEHTHBIX BHPYCOB  BE3UKYJIAPHOTO
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OUT .2l
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OUT.6
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OUr.7
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OUr.8

KpunBas BbIXIBAEMOCTH

100 ——— ——— -
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Pacteop xnopuaa Hatpus - 3 35
VSV-hIFNb-NIS 1e7 7 42
VSV-CDVFHaa-[EGS-aEGFR-dG 1e7 5 74
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OUr.9

ATGCTCTCCTACCAAGACAAGGTGGGTGCCTTCTACAAGGATAATGCAAGAGCTAAT
TTGTCCAAGCTGTCCTTAGTGACAGAAGAGCAAGGGGGCAGGAGACCACCCTATTT
GCTGTTTGTCCTTCTCATCCTACTGGTTGGAATCCTGGCCTTGCTTGCTATCACTGGA
GTTCGATTTCACCAGGTATCAATTAGCAATATGGAATTTAGCAGATTGTTGAAAGAG
GATATGGAGAAGTCAGATGCCGTACATCACCAAGTCATAGATGTCTTGACACCGCTC
TTCAAAATTATTGGAGATGAGATTGGGTTACGGTTGCCACAAAAACTAAACGAGAT
CAAACAATTTATCCTTCAAAAGACTAACTTCTTCAATCCGAACAGGGAATTCGACTT
CCGCGATCTCCACTGGTGCATTAATCCGCCTAGTAAGATCAAAGTGAATTTTACTAG
TTACTGTGATACAATTGGGATCAGAAAATCCATTGCATTGGCAGCAAATCCCATCCT
TTTTTCAGCACTCTCCGGAGGCAGAGGTGACATATTCCCACCATACAGATGCAGTGG
AGCTACTACTTCAGTTGGCAAATCTTTCCCCCTATCAGTATCATTATCCATGTCTTTG
ATCTCAAGAACATCAGAGATAATCAATATGCTGACCTCTATCTCAGACGGAGTGTAT
GGTAAAACTTATTTGCTAGTGCCTGATTATATTGAAGGGGAGTTCGACACGCAAAAG
ATTCGAGTCTTTGAGATAGGGTTCATCAAAAGGTGGCTGAATGACATGCCATTATTC
CAGACAACCAACTATATGATCCTCCCGGAGAATTCTAAAACCAAAGTATGTACTATA
GCAGTGGGCGAGTTGACACTGGCTTCCTTGTGTGTAGATGAGAGCACTGTATTATTA
TATCATGACAGCAATGATTCACAAGATGGTATTCTAGTAGTGACGCTGGGAATCTTT
GGGGCAACACCTATGGATCAAGTCGAAGAGGTGATACCTGTCGCTCACCCATCAGT
AGAAAAAATACATATAACAAATCACCGTGGTTTCATAAAAGATTCGGTAGCAACCT
GGATGGTGCCTGCATTGGTCTCTGAGAACCTAGAGGAACAAAAAAATTGTCTGGAG
TCGGCTTGTCAAAGAAAATCCTACCCTATGTGCAACCAAACATCATGGGAACCCTTT
GGAGGAGGACAGTTGCCATCTTATGGGCGGTTGACGTTACATCTAGATGCAAGCACT
GACCGTCAACTTAACATATCATTTACGTACGGTCCGGTTATACTGAATGGAAATGGT
ATGGATTATTATGAAAGCCCACTTTTGGACTCCGGATGGCTTACCATTCCTCCTAAG
AATGGAACAATTCTTGGATTGATAAACAAAGCAAGTAGAGGAGACCAGTTCACTGT
GATCCCTCATGTGTTGTCATTTGCGCCCAGGGAATCAAGTGGAAACTGTTATTTACC
TATTCAAACATCCCAGATTATGGATAAAGATGTCCTTACTGAGTCTAATTTAGTTGT
GTTGCCTACACAGAATTTTAGATATGTCATAGCAACATATGATATATCCCGAAACGA
TCATGCGATTGTTTATTATGTTTATGACCCAATCCGGACGATTTCTTATACGTACCCA
TTTAGACTAACTACCAAGGGTAGATCTGATTTCCTAAGGATTGAATGTTTTGTGTGG
GATGACGACCTGTGGTGTCACCAATTTTACAGGTTCGAGGCTGACATCACCAACTCT
ACAACCAGTGTTGAGAATTTAGTCCGTATAAGATTCTCCTGTAACCGTTCAAAACCT
TGA (SEQ ID NO:1)
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OUT.9 (npoponxeHue)

MLSYQDKVGAFYKDNARANLSKLSLVTEEQGGRRPPYLLFVLLILLVGILALLAITGVRF
HQVSISNMEFSRLLKEDMEK SDAVHHQVIDVLTPLFKIIGDEIGLRLPQKLNEIKQFILQK
TNFFNPNREFDFRDLHWCINPPSKIK VNFTSYCDTIGIRK SIALA ANPILFSALSGGRGDIFP
PYRCSGATTSVGK SFPLSVSLSMSLISRTSEIINMLTSISDGVYGKTYLLVPDYIEGEFDTQ
KIRVFEIGFIKRWLNDMPLFQTTNYMILPENSKTKVCTIAVGELTLASLCVDESTVLLYH
DSNDSQDGILVVTLGIFGATPMDQVEEVIPVAHPSVEKIHITNHR GFIKDSVATWMVPAL
VSENLEEQKNCLESACQRKSYPMCNQTSWEPFGGGQLPSYGRLTLHLDASTDRQLNISF
TYGPVILNGNGMDYYESPLLDSGWLTIPPKNGTILGLINKASRGDQFTVIPHVLSFAPRES
SGNCYLPIQTSQIMDKDVLTESNLVVLPTQNFRY VIATYDISRNDHAIVYYVYDPIRTISY
TYPFRLTTKGRSDFLRIECFVWDDDLWCHQFYRFEADITNSTTSVENLVRIRFSCNRSKP
(SEQ ID NO:2)
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OUr.10

ATGCACAAGGAAATCCCCGAAAAATCCAGAACCCGAACACACACCCAACAAGACCT
CCCCCAACAAAAAAGCACCGAATACACCGAGATCAAGACCTCCCGAGCACGACACG
GCATAACGCCAGCTCAGCGATCCACGCACTATGGTCCTCGAACATTGGACAGGCTC
GTCTGCTACATTATGAACAGAGCCATGTCTTGCAAGCAAGCCAGCTACAGATCGGAT
AACATCCCAGCTCACGGAGACCACGAGGGTGTTGTCCATCACACACCAGAGAGTGT
CTCCCAAGGAGCGAGATCCCAGCTCAAGAGGCGGACTTCCAATGCAATCAACTCAG
GATTTCAGTACATCTGGTTAGTCCTGTGGTGCATCGGAATAGCCAGTCTCTTTCTTTG
TTCTAAGGCTCAGATACATTGGAATAATTTATCAACTATTGGGATCATCGGGACTGA
CAGTGTCCATTATAAGATCATGACTAGGCCCAGCCACCAGTACTTGGTCATAAAACT
AATGCCTAATGTTTCACTCATAGATAATTGTACCAAAGCAGAATTAGGTGAGTATGA
GAAATTATTAAATTCAGTCCTCGAACCAATCAACCAAGCTTTGACTCTAATGACCAA
GAATGTGAAGCCTCTACAGTCAGTAGGGTCAGGTAGGAGACAGAGGCGTTTTGCAG
GAGTGGTGCTTGCAGGTGCAGCTTTAGGAGTGGCCACTGCTGCACAAATCACTGCAG
GGATAGCTTTACATCAATCCAACCTCAATGCTCAAGCAATCCAATCTCTGAGAACTA
GCCTTGAACAGTCCAACAAGGCTATAGAAGAAATTAGGGAGGCAACCCAGGAAACC
GTCATTGCCGTTCAGGGAGTCCAGGATTACGTCAATAATGAACTCGTCCCTGCTATA
CAACATATGTCGTGTGAATTAGTTGGGCAGAGATTAGGGTTAAAATTGCTTAGGTAT
TATACCGAGTTGTTGTCAATATTTGGCCCGAGTTTACGTGATCCTATTTCAGCCGAGA
TATCAATTCAAGCACTGAGTTATGCTCTTGGGGGAGAAATTCATAAGATACTTGAGA
CGTTGGGGTATTCTGGAAATGATATGATTGCAATTTTGGAGAGTCGGGGGATAAAA
ACAAGAATAACTCATGTTGATCTCCCCGGGAAATTTATCATCTTAAGTATCTCATAC
CCAACTTTATCAGAAGTCAAGGGGGTTATAGTCCACAGACTGGAAGCAGTTTCTTAT
AACATAGGGTCACAAGAGTGGTACACCACTGTCCCGAGGTATGTTGCAACTAATGG
TTACTTAATATCCAATTTCGATGAGTCATCCTGTGTATTCGTCTCAGAATCAGCCATT
TGTAGCCAGAACTCCCTATACCCCATGAGCCCACTTCTACAACAATGCATTAGGGGC
GACACTTCATCTTGTGCTCGGACCTTGGTGTCTGGAACCATGGGCAATAAATTTATT
CTGTCAAAAGGCAATATCATCGCAAATTGTGCTTCTATACTATGTAAGTGTTATAGC
ACAAGCACAATTATCAATCAGAGTCCTGATAAGTTGCTGACCTTTATTGCCTCCGAT
ACATGCCCACTAGTTGAAATAGATGGTGTAACCATCCAGGTTGGAGGCAGGCAATA
CCCTGATATGGTATACGAAAGCAAAGTTGCCCTAGGCCCTGCTATATCACTTGAGAG
GCTAGATGTAGGTACAAATTTAGGGAACGCCCTTAAGAAACTGGATGATGCTAAGG
TACTGATAGACTCATCTAATCAGATCCTTGAGACGGTTAGGCGCTCTTCCTTTAATTT
TGGCAGTCTCCTCAGCGTTCCTATATTAAGCTGTGCAGCCCTGGCTTTGTTATTGCTG
ATTTACTGCTGTAAAAGACGCTATCAACAGACACTCAAGCGGAATACTAAGGTCGA
TCCGACATTTAAACCTGATCTGACTGGGACTTCTAAATCCTATGTAAGATCACTCTG
A (SEQ ID NO:3)
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OUT.10 (npopomxeHne)

MHKEIPEKSRTRTHTQQDLPQQKSTEYTEIKTSRARHGITPAQRSTHYGPRTLDRLVCYT
MNRAMSCKQASYRSDNIPAHGDHEGVVHHTPESVSQGARSQLKRRTSNAINSGFQYIW
LVLWCIGIASLFLCSK AQIHWNNLSTIGIIGTDSVHYKIMTRPSHQYLVIKLMPNVSLIDN
CTKAELGEYEKLLNSVLEPINQALTLMTKNVKPLQSVGSGRRQRRFAGVVLAGAALGV
ATAAQITAGIALHQSNLNAQAIQSLRTSLEQSNKAIEEIREATQETVIAVQGVQDYVNNE
LVPAIQHMSCELVGQRLGLKLLRY YTELLSIFGPSLRDPISAEISIQALSYALGGEIHKILET
LGYSGNDMIAILESRGIK TRITHVDLPGKFIILSISYPTLSEVKGVIVHRLEAVSYNIGSQE
WYTTVPRYVATNGYLISNFDESSCVFVSESAICSQNSLYPMSPLLQQCIRGDTSSCARTL
VSGTMGNKFILSKGNIIANCASILCKCYSTSTIINQSPDKLLTFIASDTCPLVEIDGVTIQVG
GRQYPDMVYESKVALGPAISLERLDVGTNLGNALKKLDDAKVLIDSSNQILETVRRSSF
NFGSLLSVPILSCAALALLLLIYCCKRRYQQTLKRNTKVDPTFKPDLTGTSKSYVRSL
(SEQ ID NO:4)



OUI.11A

OUr.11B CDVH -CD38

(526A/527S/528A/
IMUTALINS wt 520A/54TAIS48A)
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OUr.11C

CDV Hps-CD38

OUr.11D

UMUWTALINA

MV ...-EGFR

CDVgg-EGFR

CDVze-CD38

Pa3BefieHne CMeLLIaHHOM CbIBOPOTKYM NOJIEN C UMMYHUTETOM K KOpU

CHO

1:10 1:20 1:40 1:80 1:160 1:320 1:640

CHO-HIS  CHO-EGFR CHO-CD38 SKOV ug7 Raji Ramos
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OUlr.11E

OUr.11F

[poLeHTHas
BbI>XMBAEMOCTb

06bem onyxonu (Mm3)

J

%

:

:

[pynnbl neyedus (N=3 unu 4)
1. Jlnzar Vero
2. MVaue-EGFR
3. CDVes-EGFR
4. CDVpe-CD38

6-8 Heq MblWK nu/nu

n3ar Vero B cpasHeHun ¢ MV-EGFR

~= [1113aT Vero

4
j
- BOV-EGFR i

40
[IHK nocne NepBoro neYyeHns BUPYCOM

o 10 20 30 50

Jnzar Vero B cpasHeHun ¢ MV-EGFR

100
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6 003 1x106 TCID5o/mn

1) B/0

10,247,911 280
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OUr.12

AF378705.1 Americal
235493.1 Americal
AF259552.1 Americal
DQ903854.1 Americal
AY548109.1 Americal
HMO046486.1 Americal
AY542312.2 Americal
AF112189.1 America2
247764.1 America2
247765.1 America2
247763.1 America2
254166.1 America2
254156.1 America2
KT266736.1 America3
AY964110.1 America3
MF953474.1 America3
MF953470.1 America3
JN836734.1 America3
MF953472.1 America3
KJ747371.1_ Americaé
JF283477.1 Americab
254156.1 Americab
MK473366.1 Americab
MK473365.1 Americab
MK487379.1 Americab
AF164967.1_A75/17
z47764.1

KX024709.1 ArticLike
247760.1_ ArticLike
KC966928.1 ArticLike
AF172411.1 ArticLike
AY964108.1 ArticLike
DQ226087.1 ArticLike
MH430949.1 ArticLike
22458.16

GU266280.1 RockbornLike
FJ461702.1 RockbornLike
AY964114.1 RockbornLike
GU810819.1 RockbornLike
247759.1_ EuropeanWildlife
GQ214374.2 EuropeanWildlife
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OUT.12 (npogomxeHune)

JN153023.
DQ889187.
FJ392651.
DQ889188.
JN153020.
AY386316.
AY386315.
JN153024.
FJ416338.
GU001863.
HM120874.
X85000.1

1 EuropeanWildlife
1 EuropeanWildlife
1 EuropeanWildlife
1 EuropeanWildlife
1 EuropeanWildlife
1 5804P

1 Europel SAl

1 EuropesSAl

1 EuropesSAl

1 EuropesSAl

1 EuropesSAl
EuropeSAl

KJ865300.1_SA2

FJ392652.
JN215477.
JN215473.
EU098102.
MH362795.
JN215476.
KF835412.
KF835425.
KF835414.
KF835413.
KF835422.
KF835411.
FJ461693.
FJ461704.
FJ461722.
FJ461716.
KY971528.
FJ461719.
FJ461696.

1 sa2
1 sa2
1 sa2
1 sa2
1 sa2
1 sa2
1 sSA3
1 sSA3
1 sSA3
1 sSA3
1 _sSA3
1 SA3
1 Africal
1 Africal
1 Africal
1 Africal
1 Africal
1 Africal
1 Africal
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OUT.12 (npogomxeHune)

KY971532.
JN812976.
KU578254.
KC916716.
KU578256.
KU578255.
KU578253.
KU578254.
KC916714.
AB025271.

1 Africal
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AF378705 ONDERSTEPOORT MHKGI PKS SKTQTH TQQDRPPQPS TEPEE TRTSRARHS I TSAQRSTHYDPRT SDRPVSY’I'I\{IDRIRSRKQTSHRLIQTIPVH
KY971531 OVI_SA 2017  L..c.e.... = b N.....cooiiiaa.
MI‘926604 BJ16C9 DOG CN 2017 = .......... = b N.....cooiiiiaa..
AF305419 ONDERSTEPOORT - L......cc.e. . e eecieeeceeacacoaccancs N.T.........000...
AF01495 3_ONDERS TEPOORT = = ..ttt ieteaneoncnannannan L...coceeae. T i eiieeeeeeeccnccnnns N.T...cccceceeceans
KY971529 BUCHAREST SA 2017 = . ......ieeeccosccnosonsans L.cieeieeens T e eeeeeceeesoncnnnns N.T..cioeeeceenonns
J'N89698'7 SNYDERHILL 1940 veeBAiiiien, H..... N..S TR C N L....coee N.T....... Y..E..S..
KM926612 _CDVL _CN _ 1992 veeBoieien, H..... N....... G.D.eveeroenonnnsens N..... L.o..ooeoen N.T....... Y..E..S..
HM063009 SHUSKIY MINK KZ 1998 veeBoiiie, H..... N....... G.D.evieroeronnnsnns N..... L...ccoen N.T....... Y..E..S..
HMO46486 PHOCACASPIANZ2007 _SEAL ...E....... H..... N....... G.D.eviereenonnnnans N..... Lo.cooees N.T....... Y..E..S..
5460 RACCOON DE 2015 ..NK...G...5.P....P...H.IKSAGAKV.Q...NT...HQ. .RHG. .I....TH.I.N.T..C. .A.Y.SD...A.
5272 _FOX DE _ 2016 ..NK...G...5.P..PEP...H.IKSAGAKV.Q...NT...HQ. .RHG. .I....TH.I.N.T..C..A.Y.SD...A.
S466_RACCOON_DE_2015 ..NKT..G...P.P....P...H.IKSAGAKA.Q...NT...HQ..RHG. .I....TH.I.N.T.CC. .A.Y.SD...A.
AY386315 5804 DOGV_DE 1989 ..NK...G...P.P....P...H.IKSA. .K..Q. . .¥N..... Q.. RHG........ HI.N.T..C..A.Y.SD...A.
MEF437053 GABON DOG GA 2015 ..NK...G..IP.P....PS. . H.IKSA. .K..Q...NT..... P.RHG........ H.I.N.T.PC..A.Y.SD...A.
KM280689 251 DOG UY 2012 ..NK...G..IL.P....L.QRHNIKSA. .... Poooeooen R...RHG........ H.I.N.T..C..A...SD...A.
KX434626 IDMBTU2 BR 2013 ..NK...G...L.T....F.QRH.IKSA. .Q..Q........... ARHG........ H.I.N.T..C..A.Y.SD...A.
MH426739 LDMBTUl FOX BR 2014 ..NK...G...L.T....F.QRH.IKSA. .Q..Q........... ARHG........ H.I.N.T..C..A.Y.8SD...A.
MH382872 LDMBTUS _BR_. 2013 ..NK...G...L.T....F.KRH.IKSA..Q..Q............ RHG........ H.I.N.T..C..A.Y.SD...A.
MH349541 IDMBTU3 | BR 2013 ..NK...G...L.P....L.QRH.IKSA. .Q..Q........ H..ARHG........ H.I.N.T.PC..AGY.SD...A.
AY466011 2654 | RACCOON Us_ 1998 CNK. LR L...H...LA. . K....... i G.L..... IH...N....... A...8E.....
AY443350_2601_RACCOON_US_2000 ..NK...R.N.R...... L...... KsA. . K..Q........ R....H..L..... IH.I.N....C....Y.SD...A.
EU716337_164071_DOG Us_2004 ..NK...R.N.RK..... L...H..KsA. .K..Q....T...R....HG.L..... IH.I.N....C..A...SD...A.
AY649446_ 2689 RACCOON US 2001 ..NK...R.N.RK..... L...H..KsA. . K..Q....T...R....HG.L..... IH.I.N....C..A...SD...A.
AF164967_A7517 DOGV_US_ 1975 ..NK...R.N.RK..... L...H..KsA. . K..Q....T...R....HG.L..... IH.I.N....C..A...SD...A.
KJ123771 171391513 DOG Us 2004 ..NK...R.N.RK..... L...H..KsA. . K..Q....T...R....HG.L..... IH.I.N....C..A...SD...A.
KU666057 . RHODEISLAND_RACCOON U ..NK...R...RK..... L.Q.H..Ks8A. . K..Q....T...... A.HGSL...... H.I.N.V..C..AG.KSD...A.
KF640687 R252 DOGV_US 1974 ..NK...R.R........ L...H..KSA. . K..QT..... P...... HG........ H.I.N.T..C..A.Y.SD...A.
KU578257 SE_| DOG TZ 1994 ..NK. .ER.RI....... L.Q.Y..K8V..E..Q....T...... M.HG.L.IE...H.I.N.T..... A.Y.sSD...A.
KU578256 SNP LION TZ 1994 ..NK. .ER.RI....... L.Q.Y..K8V..E..Q....T...... M.HG.L.L....H.I.N.T..... A.Y.sSD...A.
KU578255 S'NP HYE'NA TZ 1994 ..NK. .ER.RI....... L.Q.Y..K8V..E..Q....T...... M.HG.L.L....H.I.N.T..... A.Y.sSD...A.
KU578254 SE_ JACKAL TZ 2011 ..NK. .ER.RI....... L.Q.H..KsV..D..Q....T...... M.HG.L.L....H.I.S.T..... A.D.SH...A.
KU578253_SE_DOG_TZ_2007 ..NK. .ER.RI....... L.Q.H..Ks8V..D..Q....T...... M.HG.L.L....H.I.S.T..... A.Y.SH...A.
AB474397 0071LM DOG_JP 2004 .CEK...R. ..o i el L.Q.H. . KSA.8K.. ...ttt eenennnonns A.W.DY.I.K.T..C..A.Y.SD...A.
AB475099 55L DOG _JP 2009 .CEK...R. .o i el L.Q.H. . KSA.8K. ...ttt ennnonns A.W.DY.I.K.T..C..A.Y.SD...A.
AB476401 011C DOG_JP 2004 .CEK...R. .o ial . L.Q.H. . KSA.8K. ...ttt ennnonns A.W.DY.I.K.T..C..A.Y.SD...A.
AB490672_ 009LH DOGH JP 2004 .CEK...R. .o i el L.Q.H. . KSA.8K.. ...ttt ennnonns A.W.DY.I.K.T..C..A.Y.SD...A.
AB490678 50CBLH _DOGH JP 2009 LKL RL oo L.Q.H. . KSA.8K. ...ttt eenennennns A.W.DY.I.K.T..C..A.Y.SD...A.
KF914669 2784 DOG _IT 2013 ..E..ER.R........ L.Q.K...¥YT.IK...... G..P....... G...L..L.C.IT.N.AM.C..A.Y.SD...A.
KX024709 12254 BADGER IT 2015 ..E..ER.R........ L.O.K...YT.IK...... G..P....... G...L..L.C.IT.N.AM.C..A.Y.SD...A.
22458 DOG_SPA 2016 ..E. .EK.R.R...... L.Q.K...¥YT.IK...... G..P....... G...L..L.C.IT.N.AM.C..A.Y.SD...A.
KX774415 PT61 TIGER RU 2004 K..ER.R.Y...... L.O.DN.KYT.IK...... G...ovvan. G...L..L.Y. I.N.SM.C..A.Y.SD..LA.
BAIKAT. SEAL. RU 1988 LKOER. .ol L.R.Y. . KY¥T.IKI..... G....oooan. G...... L.H.I.N.TI.C..A...SD...A.
MH496772 1 DOG_TH 2014 .NK...R.R.R R..IL8..H. .KSIG.K.......... VLQ IG.Q...... H.IKN.T..C..A.Y.SG..SA.
MH496773 2 DOG_TH 2014 .NK...R.R.R R..I8..H. .KSIG.K.......... VL.Q I1G.Q...... H.IKN.T..C..A.Y.SG..SA.
MH496777_6 DOG_TH 2014 .NK...R.R.R R..I8..H. .KSIG.K.......... VLQ IG.Q...... H.IKN.T..C..A.Y.SG..SA.
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MH496778 7 DOG _TH 2014 ..NK...R.R.R...R.GLS. .H. .KSIG.K........... I0...I.G6.Q...... H.IKN.T..C..A.Y.8G..SA
MH496775 3 DOG_TH 2014 ..NK...R.R.R R..LS..H...8IG.K...G..I Q... I.G6.Q...... H.IKN.T..C..A.Y.8G..SA
KJ747372 2262 DOG Us 2013 ..NK.LEG....M....NP.S.H. .K88G.K..QT...T........ HG A H..... T..C..AG..SDS
KJ747371 1941 FOX Us_ 2013 ..NK.LEG....M....NP.S.H..K88G.K. .QT...T........ HG........ H..... T..C..AG..SDS...
KJ466106_SY_RACCOONDOG_CN_2012 ..NK...K..PLP. .R..PIQ.H. .RS8T. .K. .QG.Y......... Y.S.0AL..SIH.I.N.T..C...... SN...P.
MH496775 4 DOG_TH 2014 ..NK...K..PLP. .R. .PIQ.H. .RS8T. .K. .QG.Y......... Y.$.Q.L..S.H.I.N.T..C...... SN...P.
JN896331 PS DOGV_CN 2010 ..NK...K..PLP. .R..PIQ.H..RSA. .K. .QG.Y..... -...¥YHG...... S.H.I.N.T..C...... SD...P.
AB753775_AC96I_DOG JP 2004 ..NK...K..PLP. .R..PIQ.H. .KSA. . K. . QG.Y......... YHG...... S.H.I.N.T..C...... SD...P.
MK431532 | _NTU ] DOG TW 2005 ..NK...K..PLP. .R..PIQ.H. .KSA. . K. . QG.Y......... YHG...... S.H.I.N.T..C...... SD...P.
KC427278 | HEBEI MINK CN 2008 ..NK...K..PLP. .R..PIQ.H. .RS8T. .K. .QG.¥Y......... YHS........ HI.NT..C...... SD...P.
MH496776_5_DOG_TH_2014 ..NK...K..PLP. .R..PIQ.H. .RS8T. .K. .QG.Y......... YHS...... S.H.I.N.T..CN..... SD...P.
KP765764 IN1 FOX CN 2010 ..NK...K..PLP. .R. .PIQ.H. .RSA. . K. .QG.¥....V....YHG...... S.H.I.N.T..C...... SD...P.
KX347928 AH DOG CN 2015 ..NK...K..PLP..R..P.Q.H. .RSA. . K. .QG.¥....V....YHG...... S.HM.N.T..C...... SD...P.
MH496779 8 DOG TH 2014 ..NK...K..PLP. .R. .PIQ.H. .RS8T. .K. .QG.¥Y......... YHS...... S.HCI.N.T..C...... SD...P.
JX681125 HILJ1l FOX CN 2006 ..NK.S.K..PLP. .R. .PILQ.H.NRST. .K. .QG.¥Y......... YHS...... S.H.I.N.T..C...... SD.V.P.
KP793921 GIANTPANDASX CN 2014 ..NK...K..PLP. .R. .PIQ.H. .RSA. .K. .QG............ HG...... S.H.I.N.T..C...... SD...P.
KP677502_ LOUGUANTAI1l PANDA CN_ ..NK...K..PLP..R..PLQ.H..RSA..K..QG............ HG...... S.H.I.N.T..C...... SD...P.
KP765763_SD7_FOX CN 2014 ..8TT. .N..PLP.IR. .PLQ.H..RSA. . K. . 0G.Y......... YHG...... S.H.I.N.T..C..... SSD...P.
KP738610 SDll RACCOONDOG CN 20 ..STT..N..PLP..R..PLQ.H..RSA..K..QG.Y......... YHG...... S.H.I.N.T..C...... SD...P.
MH337872 SDlGF_FOX CN__ 2016 ..SKTL.N..PLP. .R. .PLQ.H..RSA. . K. .0G.Y......... YHG...... S.H.I.N.T..C...... SD...P.
ICC499865_ZYL_FOX_CN_2015 ..8K...K..PLP. .R. .LLQ.H. .RST. .K. .QGQY.L. .D LYHS. . ... GS.HCI.N.T..C...... SD...P.
MF041963 CDV06 WOLF ET 2016 ..NK...K..PLPNPR. .PLQ.H. .RST. .K. .QG.Y......... YHS...... S.HH. . N.T......... SD...P.
KJ848781 RDJL RACCOONDOG CN 20 ..NK...K..PLP..R..PLQ.H..RSA..K..QG.Y..... P...YHG...... S.H.I.NKT..C...... SD...P.
KX709880 HLOO1 DOG CN 2012 ..NK...K..PLP. .R. .PLQ.H.IRSA. .K. .0G.Y......... YHG...... S.H.I.NKT..C...... SD...P.
LC159587 HCM33 DOG VN__ 2014 ..NK...K..PLP..R. .PLQ.H. .RST. .K. .QG...T Q HS...... S.H.I.N.T..C...... SD...P.
AB687720 CYN07DV MACAQU'E JpP 20 ..NKT..K..PLP..R.NPLQ.H..KSA..K..QG.Y.......... HG....N...H.I.N.T..CM..... SD...D.
K.E’8567ll_BJOl_MONKEY_CN_ZOOG ..NKT. .K..PLP. .R.NPLQ.H..KSA. .K. .QG.Y.......... HG....N...H.I.N.T..CM..... SD...D.
HM852904 MKYKMO8 MACAQUE CN 20 ..NKT..K..PLP..R.NPLQ.H..KSA..K..QG.Y.......... HG....N...H.I.N.T..CM..... SD..ID.
LC342298 RC13 RACCOON JP 2016 ..NK...R...LP..R..LLQ.H. .KSA. .K..0G.Y..S..... A.HG.L..N.. . H.I.N.T..C...... SD...A.
KJ994343 ZC_RACCOONDOGV_CN 201 ..NK...K.NPRQ..R..LLQO.H..RST..K..0G.Y......... YHS.LAL..SIH.I.N.T..C..A...SD...P.
KY971532 WI02 HYENA SA 2017 ..KFF.N.T........ LL. .H..KSA. . K.......... Veooono. G........ Y. . VN.TG.C..A.Y.SD...P.
KY971528 WIO1l DOG SA 2016 REKP. .K........ R.P.. H..KSA. . K.P.......ci0e... G....... IH..VN.TG.C..A.Y..D...P.
PC0046 SEAL KZ 2000 GE.. TG.T.R........ SH...K.D...I..TQ.GT...K...DH...K..... H...N.A. .H.HIG.GPE...A.
PC0020_SEAL KZ 2000 .GE.. TG.T.R........ SH...K.D...I..TQ.GT...K...DH...K..... H...N.A. .H.HIG.GPE...A.
PC0021 SEAL AZ 2000 GE.. TG.T.R........ SH...K.D...I..TQ.GT...K...DH...K..... H...N.A. .H.HIG.GPE...A.
MH316137 1747 DOG _IT 2018 ..NK...R...R..-...L-. .R..KSA.V. .FQ T...L....HG-.TI. ——IHHI N.T..CR.A...SD...A.



ml/lr.1 3 (npO,U,O”)KeH Me) 90 100 110 120 130 140 150 160

T T ) I
AF378705_ ONDERSTEPOORT GNHEATIQHIPESVSKGARSQIERRQPNATNSGSQCTHLVLWCLGIASLELCSKAQT HWNNLS TIGI IGTDSVHYKIMTR
KY971531 OVI_SA 2017  ......... PO
MF926604 BJ16C9 DOG CN_2017 ......... 1 S
AF305419 ONDERSTEPOORT  ..... OO Hevovvvnnnn . PP
AF014953 ONDERSTEPOORT  ..... T ettt ettt e e e 1 S
KY971529 BUCHAREST SA 2017 ..... T ettt ettt e e 1 S
JN896987 SNYDERHILL 1940  ......... Moo, Revuvnennnnn S e et e e a.
KM926612_CDVL CN_1992 ......... £ S S e et e e a.
HM063009_ SHUSKIY MINK KZ 1998  ......... 1 S S e et e a.
HM046486_ PHOCACASPIAN2007 SEAL ......... L S S e et e e e a.
$460_RACCOON_DE_2015 .D..C..H.T..... Q.V..RFK...S..TS............ LoVttt et
$272_FOX DE_2016 .D..C..H.T..... Q.V..RFK...S..TS............ I.V....... £ S
$466_RACCOON_DE_ 2015 .D..C..H.T..... Q.V..RFK...S..TS............ LoVttt e
AY386315 5804 DOGV_DE_1989 .D..G..H.T..... Q.V..RFK...S..TS............ LoV ettt
MF437053 GABON_DOG GA 2015 ED..G..H.T..... Q.V..RFK...S..TI............ Lttt
KM280689 251 DOG _UY 2012 .D..G.VH.T..... Q.M..RFK...SS.TS............ 5
KX434626_LDMBTU2 BR 2013 KD..G..H.T..R..Q.M.FRFK...SS.TS............ Lttt
MH426739_LDMBTUL FOX BR 2014 KD..G..H.T..R..Q.M.FRFK...S8.TS............ A
MH382872_ LDMBTUS BR 2013 D..G..H.T..R..Q.M.FRFK...S8.TS............ Lttt
MH349541 ILDMBTU3 BR 2013 D..G..H.T..R..Q.M..RFK...S8.TS............ Lttt e
AY466011 2654 RACCOON US_1998 . ...GT.H.T.G...Qu.G.RLK. . 8. uuunnntntntninanananananaaeeaananananaaeaeannnn. A.
AY443350_2601 RACCOON US_2000  .D..G..H.T.G..PQ.SG...K...S.......c........ LoVttt a.
EU716337_164071_DOG_US 2004 .D..GT.H.T.G...Q..G.RLK...S..T............. Lttt e
AY649446 2689 RACCOON US_ 2001  .D..GT.H.T.G...Q..G.RLK...S..T............. Dttt
AF164967 A7517 DOGV_US_1975 .D..GT.H.T.G...Q..G.RLK...S..Te......ouun... Lttt
KJ123771_171391513 DOG US_2004 .D..GT.H.T.G...Q..G.RLK...S..T............. Lttt e
KU666057 RHODEISLAND RACCOON U .D..GT.H.T.G...Q..G.RLK...S..T............. A 4 St
KF640687 R252 DOGV_US_ 1974 .D..G..H.T..... Q....RFK...S..T............. Lttt
KU578257_SE DOG_TZ_1994 .D..G..H.K..... Q.T...FK..RSD.T............. Ioo.... e
KU578256_SNP_LION_TZ 1994 .D..G..H.K..... Q.T...FK..RSD.T............. Ioo.... e
KU578255_SNP_HYENA TZ 1994 .D..G..H.K..... Q.T...FK..RSD.T............. Ioo.... Tttt
KU578254_SE JACKAL_TZ 2011 .D.KG..H.K..... Q..G. .FKK.RYDTT............. Ioo.... e
KU578253_SE DOG_TZ 2007 .D.KG..H.K..... Q..G. .FKK.RYDTT............. Ioo.... Tttt it e
AB474397 0071LM DOG_JP 2004 .D.DG..H.T..... Q.. K.RLKMG.S..VK.oovvueennnn 5 U 2 PR
AB475099 551, DOG_JP_ 2009 .D.DG..H.T..... Q..K.RLKMG.S..VK............ LoV e e ettt et e e
AB476401_011C_DOG_JP 2004 .D.DG..H.T..... Q..K.RLKMG.S..VK............ T
AB490672_O009LH DOGH JP 2004 .D.DG..H.T..... Q..K.RLKMG.S..VK....Y....... O 2O A
AB490678_50CBLH_DOGH_JP 2009 .D.DG..H.T..... Q..K.RLKMG.S..VK............ LoV e e ettt e e e e
KF914669 2784 DOG IT 2013 .D..GVVH.TL....Q..... IK..PS...... F.YI...... S U
KX024709_ 12254 BADGER IT 2015  .D..GVVH.TL....Q..... LK..PS...... F.¥I...... A
22458 DOG_SPA 2016 .D..GVVH.T..... Q..... LK..TS...... F.¥I...... A
KX774415 PT61_ TIGER RU 2004 .D..GVVH.T.K...Q..... IK...S...... F.YV...... PR
BAIKAL SEAL RU 1988 .D..GVVH.T....PQ.SG. .LK...S..F..... YI...... A
MH496772_1 DOG_TH 2014 RD.DG.VH.A. . ... QE...LFK...S..TD..F..... T S
MH496773_2 DOG_TH 2014 RD.DG.VH.A. . ... QE...LFK...S..TD..F..... T S
MH496777_6 _DOG_TH 2014 RD.DG.VH.A. . ... QE...LFK...S..TD..F..... T S

L6/LY



OUI'.13 (npoaonmxeHue)

MH496778_7 DOG_TH 2014 RD.DG..H.A..... QE...LSK...S..TD..F..... 1
MH496775_3 DOG_TH 2014 RD.DG..H.A..... QE...LFK...S..TD..F..... 1
KJ747372_2262 _DOG_US_ 2013 .D..G..H.TL.GI.Q RFK...ST.TSP.P......... ;R Bttt et
KJ747371_1941 FOX US 2013 .D..G..H.TL..I.Q....RFK...ST.TSP.P......... ;R Bttt
KJ466106_SY RACCOONDOG CN 2012 RD..G..H.T....TQ..S.WFK.W.S..T.A........... Lttt
MH496775_4 DOG_TH 2014 RD..G..HYT....TQ..S.WFK.W.S..T.A........... Lttt
JN896331_PS_DOGV_CN 2010 RD..G..H.T....TQ..S.WFK...S..T.A........... Lttt
AB753775_AC96I_DOG JP_ 2004 RD..G..H.T....TQ..S.WFK...S..T.A........... Tttt e
MK431532 NTU DOG_TW_ 2005 RD..G..H.T....TQ..S.WFK...S..T.A........... Lttt e
KC427278 HEBEI_MINK CN 2008 RD..G..H.T....TQ..S.WFK.W.S..T.A........... Lttt
MH496776 5 DOG_TH 2014 RD..G..H.T....TQ..S.WFK.W.S..T.A........... Lttt
KP765764 IN1 FOX CN 2010 RD..G..H.T....TR..S.WFK...S..T.A.P.Y....... Lttt
KX347928 AH DOG CN 2015 RD.KG..H.T....TR..S.WFK...S..T.A.P.Y....... Lttt
MH496779 8 DOG_TH 2014 RD..G..H.T....TQ..S.WFK.W.S..T.A........... Lttt e
JX681125 HLJ1 FOX CN_2006 RD..D..H.T....TQ..S.WFK.W.S..T.A........... Lttt
KP793921 GIANTPANDASX CN_2014 RD..G..H.T....TQ..S.WFK...S..T.A...Y....... L
KP677502_LOUGUANTAI1 PANDA CN_ RD..G..H.T....TQ..S.WFK...S..T.A...Y....... T
KP765763_SD7_FOX CN_2014 RD..G..H.T....TR..S.WFK...S..T.A...H....... Lttt
KP738610_SD11_RACCOONDOG CN_20 RD..G..H.T....TR..S.WFK...S..T.A...Y....... Lttt e
MH337872_SD16F FOX CN_2016 RD..G..H.T....TR..S.WFK...S..T.A...Y....... R
KX499865 ZYL FOX CN 2015 RD..G..H.T....TQ..S.WFK.W.S. . T.A........... Lttt
MF041963 CDV06_WOLF ET 2016 RD..G..H.T..N.TQ..S.WFK.W.S. . T.A........... Lttt
KJ848781 RDJL RACCOONDOG CN_20 RD..G.FH.T....TR..S.WFK...Y..T.A...Y....... Lttt
KX709880_HLOO1 DOG CN 2012 RD..G..H.T....TR..S.WFK...S..T.A...Y....... i
LC159587 HCM33 DOG VN 2014 RD..G..H.T....TQ.SS.WCK.W.S. . T.A........... Lttt
AB687720_CYNO7DV_MACAQUE JP 20 RD..G..H.T....TQ.VGFWFK..RS..T.A........... Lttt
KF856711 BJOLl MONKEY CN 2006  RD..G..H.T....TQ.VGFWFK..RS..T.A........... Lttt
HM852904 MKYKMO08 MACAQUE CN 20 RD..G..H.T....TQ.VGFWFK..RS..T.A........... Lttt
LC342298 RC13 RACCOON JP 2016 RD..G..H.T..G.TQ..S.WFK...S..S.P........... T e
KJ994343 ZC_ RACCOONDOGV CN 201 RD..G..H.T....TQ..G.WLK.W.S..T.A........... N V..
KY971532 WI02_ HYENA SA 2017 .D..GIVL.T. .... Q.M. .WPKG. .S TD.H.A...... A
KY971528 WI0l DOG SA 2016 .D..GIVL.T..... Q.V..KPKG. .S N W N
PC0046_SEAL,_KZ 2000 .D...TT...... A....K..L....SD.coouuunnnannnn L
PC0020_SEAL_KZ 2000 .D...TT...... A....K..L....SD..oouuunnnannnn L A
PC0021 SEAL_AZ 2000 .D...TT...... A....K..L....SD...ouuunnnannn. L
MH316137_ 1747 DOG_IT 2018 .D..G..H.T..... Q..GPRLKGQRY..T............. Y < A

16/8Y



ml/lr-1 3 (npoﬂon)KeH Me) 170 180 190 200 210 220 230 240

I B I B B e H e e e B e B RN R RN
AF378705_ ONDERSTEPOORT PSHOYLVIKLMPNVSLIDNCTKAELGEYEKLINSVLEPTNQAL TLMTKNVKPLOSLGSGRRORRFAGVVLAGAALGVATA
KYOT153L OVI_SA 2017 ettt et ae e et e e e et e e e e e et a e e 2
ME926604 BJIL6CO DOG CN_ 2017 ottt aattne s ae et e e e e ettt ae e e e e et e e ae e e et aaaaaeeeannnnnn 2
AF305419 ONDERSTEPOORT = ....eenvvnnnnnnnn B ettt et e Veooo...
AF014953 ONDERSTEPOORT  .....ooevvnnnnnnnn B ettt et e e e Veooo...
KY971529 BUCHAREST SA 2017 .........ooonn... B ettt et e e e Veooo...
JN896987 SNYDERHILL 1040 ...eeeunnnnennnnnnnnnnnnn L2 Bl
KM926612 CDVL CN_ 1992 ettt ettt ie et ettt e ae et aa et aaaaeeaaaennns Al
HMO63009_ SHUSKIY MINK KZ 1998 ... ..utunnntaeatinesaetanaaseeaaaannneeeanennnnnnanennn Al
HMO46486 PHOCACASPIANZ007 SEAL .. etuuuntattnnannaetaenneeaenennneeaaeennnnnnnnn R -
S460_RACCOON DE 2015 ttiiiiiininneeinnnanneeanennnn. S Vet
$272_FOX DE_2016 et S L2
$466_RACCOON DE 2015 ttiiiiiininneetnnnaneeenennnn, S Vet
AY386315 5804 DOGV DE 1989 ........ivinnneennnnnnnneannnnnn S L2
MF437053 GABON DOG GA 2015 ..u.niiiuunnnennnnnnnnneaanenns S..o... St Vet
KM280689 251 DOG UY 2012 totutinineennninnneeaannnnneennn S Vet
KX434626_LDMBTU2 BR 2013 ..iutunnnennnnnnnneenannnnnennnn S Vet
MH426739 IDMBTUL FOX BR 2014  ....... e S Vet
MH382872_ LDMBTUS_BR 2013 SN T...... S Vet
MH349541 ILDMBTU3 BR 2013 e S L2
AY466011 2654 RACCOON US_1998  ................. e Ao Veooo...
AY443350_ 2601 RACCOON US_2000  ................. E..... 2
EU716337 164071 DOG US_ 2004 . unuttttuunnn et aeaeananeaeeennaeeeeeennanneeeeennnnnns L2
AY649446 2689 RACCOON US_200L .\ tttttunnen e tennannneeenennnneeeeennaaaeeeeennnnnns Vet
AF164967 AT517 DOGV_US_1075 . utttttnnnen et ttntana e et eeaeeanaaaeeeeennnnnns L2
KJ123771_171391513 DOG US_2004 .. euuunentetnn e ee ittt eeaeaennneeeeanennneeeeeenns Vet
KU666057 RHODEISLAND RACCOON U .. uuuutntttnnaneneettananeeeenennneeeenennnneeeeeenns L2
KF640687 R252 DOGV_US 1974 o tuuintttttntinee ettt e etenennneeaeneennneeeeeenns L2
KU578257 SE DOG TZ 1994  tovuirniaiennnnnnnnnnn. ettt N
KU578256_SNP_LION TZ 1994  ...uunneeennnnnneennnn et e N
KU578255_SNP_HYENA TZ 1994  ......neeeennnnneennnn et e A
KU578254 SE JACKAL TZ 2011  ...oveniiiennnnnnnnnn.. et e N
KU578253_SE DOG TZ 2007 tevevninrnnnnnnannnnn. e e e A
AB474397 007IM DOG JP 2004 uvreennnnannaennnnnnnn. D...... 3 S L2
AB475099 55I, DOG_JP 2009 ittt D...... 3 S L 225
AB476401_011C DOG JP 2004  ouvreennnnanaaenennnnnn. D...... 3 S L 22
AB490672_009LH DOGH TP 2004 . .uneerrnnnnneennnnnnnn. D...... 3 S L 225
AB490678 50CBLH DOGH JP 2009  ......eevrnnnnnennnnnnnnn. 5 L 225
KF914669 2784 DOG IT 2013 ottt eetnaaeeeeteaeaeeeeeeaeaaeeeaeeeeaaaaeeeennn L 225
KX024709_ 12254 BADGER IT 2015 . etuuuutnaatun o aenaanaaeeaeaeneeeeeaeenaaeneeeennn L 225
22458 DOG_SPA 2016 et e L 225
KX774415 PT61_TIGER RU 2004 o ovuuuntneennaanneanennanaaenennnnnns N L2 T
BAIKAL SEAL RU 1988 L iittttttiae et ee e ae e et aa e e eaaaeeeeenennns L 225
MH496772_1 DOG_TH 2014 totterrnnnnnnannnn. RT. o it eeianeanaanns Neevroonnnn. N
MH496773 2 DOG_TH 2014 tootiiennnannannnnn. RT. o it eeeiaaeeeaanns 1 AN

MH496777_6 DOG TH 2014 tiiieieeneanoanaannnn BT ot eeeenaeeeananans Newevvrnnonn. ;OO P

L6/6



OUI'.13 (npoaonmxeHue)

MH496778 7 _DOG TH 2014
MH496775_3 DOG_TH 2014
KJ747372_2262_DOG_US_2013
KJ747371_1941 FOX US_2013
KJ466106 SY RACCOONDOG CN 2012
MH496775_4 DOG TH 2014
JN896331_PS DOGV_CN 2010
AB753775_AC96I_DOG JP_ 2004
MK431532_NTU DOG_TW 2005
KC427278 | HEBEI MINK CN 2008
MH496776_5 DOG_TH 2014
KP765764_LN1 FOX CN_2010
KX347928 AH DOG_CN 2015
MH496779_8 DOG TH 2014
JX681125 HLJ1_FOX CN 2006
KP793921 GIANTPANDASX CN 2014
KP677502 LOUGUANTAI]. PANDA CN_
KP765763_SD7_FOX CN_2014
KP738610_SD11_RACCOONDOG CN_20
MH337872_SD16F FOX CN_2016
KX499865_ZYL FOX CN_2015
MF041963 CDV06 WOLF ET 2016
KJ848781_RDJL_RACCOONDOG CN_20
KX709880_ HLOO1 DOG CN 2012
LC159587 HCM33 DOG VN 2014
AB687720_CYNOTDV_MACAQUE_JP_20
KF856711_BJO1 MONKEY CN 2006
HM852904 MKYKMO8 MACAQUE CN 20
LC342298 RC13 RACCOON JP 2016
KJ994343_ ZC_RACCOONDOGV_CN 201
KY971532_WT02_ HYENA SA 2017
KY971528 WIO1 DOG SA 2016
PC0046_ SEAL KZ 2000
PC0020_SEAL_KZ 2000
PC0021_SEAL_AZ 2000
MH316137 1747 DOG_IT 2018

..... RT........cceiveeee e . NoLlo LV
..... RT........oieivieeee . Nooooooo I
....................................... v
.................. I.......iiiii .V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
....................... H.o......N.......V
........................... I...N.......V
............................... S......AV
............................... S......AV
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
............................... N.......V
...... T S
............................... N.......V
............................... N...L...V
............................... N...L...V
............................... N...L...V
............................... N.M.....V
............................... N.......V
....................................... v
....................................... I
C et e e e e e s e s e e e e e e e RS....
C et e e e e e s e s e e e e e e e e RS....
et e e e e e s e s e e e e e e e e e RS....
....................................... v

16/0G



OUT.13 (npogomxkeHune)

AF378705_ ONDERSTEPOORT
KY971531 OVI_SA 2017
MF926604 BJ16C9 DOG CN_2017
AF305419 ONDERSTEPOORT
AF014953 ONDERSTEPOORT
KY971529 BUCHAREST SA 2017
JN896987 SNYDERHILL 1940
KM926612_CDVL CN_1992
HMO063009_SHUSKIY MINK KZ 1998

HM04648 6 PHOCACASPIANZ2007 __SEAL

$460_RACCOON DE 2015
$272_FOX DE_2016
$466_RACCOON DE 2015
AY386315 5804 DOGV _DE_ 1989
MF437053 GABON DOG_GA 2015
KM280689 251 DOG UY 2012
KX434626_ LDMBTU2 BR 2013
MH426739 LDMBTU1_FOX BR 2014
MH382872_LDMBTU5 BR 2013
MH349541 LDMBTU3 BR 2013
AY466011 2654 RACCOON US_1998
AY443350_ 2601 RACCOON US_2000
EU716337_164071 _DOG US_2004
AY649446_2689 RACCOON US 2001
AF164967 A7517 DOGV_US_1975

KJ123771 171391513 DOG_US_2004
KU666057 RHODEISLAND RACCOON_U

KF640687 R252 DOGV_US_ 1974
KU578257_SE DOG_TZ_1994
KU578256_SNP_LION_TZ 1994
KU578255_SNP_HYENA TZ 1994
KU578254_SE JACKAL_TZ 2011
KU578253_SE DOG_TZ_2007
AB474397 0071LM DOG_JP 2004
AB475099 551, DOG_JP_ 2009

AB476401_011C_DOG_JP 2004
AB490672_O009LH DOGH JP 2004
AB490678_50CBLH_DOGH_JP 2009
KF914669 2784 DOG IT 2013
KX024709_ 12254 BADGER IT 2015
22458 DOG_SPA 2016

KX774415 PT61 TIGER RU 2004
BAIKAL SEAL RU 1988
MH496772_1 DOG_TH 2014
MH496773_2 DOG_TH 2014

MH496777_6 _DOG_TH 2014

250 260 270 280 290 300 310 320
e e e e e e e O [

AQI TAGIALHOSNLNAQOATQOSLRTSLEQSNKATIEEIREATQETVIAVOGVODYVNNELVPAMOHMSCELVGORLGLRLLR

16/1S



OUI'.13 (npoaonmxeHue)

MHAO67T8 7 DOG TH 2014  ttte et et ettt e e et e e et e e e e e e e et e ettt et et e e e e e
MHA967T5_3 DOG TH 2014 ettt ettt e et et e e e e e et e et e e e e e e e e e 7
KIT47372_2262_DOG _US_2013 ¢t tttee et te e et e et e e e e e e e ettt e et e e e e e e e e
KIT47371_1941 FOX US_2013 ottt tttet it tte e et e et e e e e e e e et e e e e e et e e et e e et e
KJ466106_SY RACCOONDOG CN 2012 . ...eeeneennnennnnnnn. Bt e e e
MHA96775_4 DOG TH 2014 totteennenanneennnnn. PP
JNB96331 PS DOGV_CN 2010 4 ttteette e et e e e et et et e e e e e e e et e e et et e e e e e e e e
ABT53775_ACO6I DOG TP 2004 ot tee ettt e te e e et e et e e e e e e e et e et et e e e e e e
MKA31532_NTU DOG_TH 2005 o\ttt euutee e te et te et e e e e e e e et e e et et et e e e e e et e a e
KC427278 HEBEI MINK CN 2008 ittt iiiiettateetoatotassatsetsosssessosssassosassacsasseasoassassonsnnans
MHAO6776_5 DOG TH 2014 ttteetee et e e e et e e e et e e e e e e e et e e ettt et e e e e e et e
KP765764 INL FOX CN_ 2010 ¢ ot ttet e e et e et e e e e e e e et e e et e e et et e e e e et e e e e e
KX347928 AH DOG CN_ 2015 et ttttet it tte e et e e et e e e e e e e et e e e e e et e e e e e
MHAO67T9 8 DOG TH 2014 ittt etee e et e e e et e e et e e e e e e e et e e et et et e e e e e e e e
JX681125 HLJ1 FOXK CN 2006 tuuttetnneeeanneenaneeeeaaeeeeaneeenn Bt e e
KP793921 GIANTPANDASX CN 2004 ...ttt ittt ittt ineioessasasssstsasoasossoessosssasssssssssossoscsnassassaossos
KP677502_LOUGUANTAIL PANDA CN .« v utentte et ettt e e e e e e ettt e e et e e et e e e e e e e et e e ae e
KP765763_SD7T_FOX CN_20L4 oottt ittt et et et e et et et e e e e et e e Kewvooonnnnnnn
KP738610_SD11 RACCOONDOG CN 20 .o uteeatteeetee et e e et ee e et e e e e e e e e e e e eaeeenn Kewvooonannnnn
MH337872_SD16F FOX CN_ 2016 .\ttt ennteetan e e et e et e e e e e e e et e e ettt e et e e e e e et e e e
KX499865 ZYL FOX CN_20L5 oot tttet e e ettt et e et e e e e ettt e e et e e et e et e e e e et e
MF041963 CDVO6 WOLE ET 2016 L .ueetuutet et e e atae et e e e e e e e et ettt e e et e e e e e e e e e e
KJ848781 RDJL RACCOONDOG CN 20 .« e uueeeattte et te et e e e et e e e ettt e et e e et e e e e e e e e e e e e ae et
KX709880 HLOOL DOG CN 2012 &t uutenattte et ettt et e e e e ettt e e et e e e e e e e e e e e e e e e ae e
LC159587 HCM33_DOG VN 2014 T 128
AB687720_CYNOTDV_MACAQUE TP 20 .t eeuute e ante et te et e e e e e e e et e e et et et e e e e e e e e e
KF856711 BJOL MONKEY CN 2006 .« uueennntte et te et e e e e e e ettt e et e e et e e e e e e e e e et e e ae e
HMB52904 MKYKMO8 MACAQUE_CN 20 .+ .. .tetnuteen ot te et et et e e et e e e e et e e e et e e e e e e e e e e eae e
LC342298 RC13 RACCOON JP 2016  .onueveennnnnnennnnnnnn PP
KJ994343 ZC . RACCOONDOGV CN e
KY971532 W02 HYENA SA 2017 & et utteantte e et e et e e e e e e e et e e e et e e e et e e e e e e e e e eas
KY971528 WIOL DOG SA 2016 teuteeeattteeateeaeeeaaeeeeaeenn Bt
PCO046 SEAL KZ 2000 ettt ettt e e s ettt e e
PCO020_SEAL KZ 2000 ettt ettt e e e et e e e
PCO021 SEAL AZ 2000 et itte et e e et et e e
MH316137 1747 DOG IT 2018  ............ B e e e e e e e e e ..

16/CS



ml/lr-1 3 (npOﬂO”)KeH Me) 330 340 350 360 370 380 390 400

T T ) I
AF378705_ ONDERSTEPOORT YYTELLSIFGPSLRDPISAEISIOALSYALGGETHKILEKLGY SGEDMIAILESRGIKTKI THVDLPGKFITLS ISYPTL
KYOT1531 OVI_SA 2017 ettt e oo eeaeeaee e e e e e e eaeaaseeaeeaeaeeeaneeneeneeeeeaneaneeaaeennns
ME926604 BJIL6CO DOG CN_ 2017 ot eattan e et ae ittt e e et e et e e e e e et e e e e e e e et e ae e e e et e e ae e e e
AF305419 ONDERSTEPOORT touveneononnonnnncnecnonns PP O
AF014953 ONDERSTEPOORT ~ t.ueiiivennnennnnnnnnnnnnn S S e e
KY971529 BUCHAREST SA 2017 ...eeunnnnennnnnnnnnnnnnnn S S e e e e
JN896987 SNYDERHILL 1040 o euttuuinnneta e e et ae e aae e e aettaaeaeaeetanaaaaeeaaaeananannns 1 S
KM926612 CDVL CN_1902 ittt ettt ettt et e et et e e ;S
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MHAO67T5_4 DOG TH 2014 ottt etee e e e e e e e e e et e e e e e e e e e e ettt et e e et e et e
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