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MEPEXPECHE MNMOCUINAHHA HA CMNOPIOHEHI 3AABKN

[aHa 3agBka 3asABnsie npiopuTeT 3rigHO 3 3aaBkoo Ha nateHT CLUA i3 cepiiHum Homepom
62/886283, nogaHoto 13 cepnHa 2019 poky, sdka BKNOYEHa B [AHUA OOKYMEHT 3a [OMOMOro
NOCWMNaHHS y BCil CBOI NOBHOTI.

PiBeHb TeXHiku

IL-2 3B'asye Tpu cyboauHuui TpaHcmembpaHHoro peuentopa: IL-2RB i IL-2Ry, ski cninbHO
aKTMBYIOTb BHYTPILUHLOKMITUHHI NOAIT nepedavi curHany y pasi 3B'a3yBaHHsA IL-2, i CD25 (IL-2Ra),
AKUA CNYXXUTb ANng ctabinisauii B3aemogii mix IL-2 i IL-2RBy. CurHanu, wo goctaensoTtbes IL-2RpBy,
BKITIOYaloThb curHanu wnsxis Pl 3-kiHa3n, Ras-MAP-kiHa3n Ta STATS.

T-kniTnHam noTpibHa ekcnpecis CD25 gnsa Bignosiai Ha HM3bKi KOHUEHTpadii IL-2, ki 3a3Buyan
NMPUCYTHI Y TKaHWHaX. T-KNiTUHK, SKi ekcnpecytoTb CD25, BkntovatoTb FOXP3+ perynsatopHi T-KNiTuHKU
(kniTMHM Treg), aki HeobXigHi AnNs NpUrHideHHs ayToiMyHHOro 3ananeHHs, i FOXP3-T-knituHu, ski
akTuBytoTbes ansa ekcnpecii CD25. FOXP3-CD25+T-edekTopHi knitnHm (Teff) moxyTb aBnaTn coboto
abo CD4+, abo CD8+ knitmHM, obugBa 3 SAKMX MOXYTb CNPUATM 3anarneHHio, ayToiMyHITeTy,
BiATOPrHEHHIO TpaHcnnaHTaTa opraHa abo peakuii "TpaHcnnaHTar npoTu xassiHa". CTumynsoBaHa IL-
2 nepepaya curHanis 3a ydactio STATS € KpUTUYHOK ANs HOPManbHOTO POCTY M BUXKMBAHHS KNiTUH
T-reg i ans Bucokoi ekcnpecii FOXP3.

Y WO 2010/085495, wo nepebyBae B CHiNbHOMY BMKOPWUCTAHHI, aBTOpamMu OMUCaHO
3acTocyBaHHSA MyTeiHiB IL-2 gna nepeBaxHOi ekcnaHcii abo ctumynsaudii knituH Treg. lig yac
BBEAEHHS Cy0'eKTOBI BMMMB Ha KNITUHU Treg € KOPUCHUM ONs fiKyBaHHA 3ananbHUX i ayToiMyHHMX
3axBoptoBaHb. Xo4ya myTeiHm IL-2, onucaHi B gaHOMy OOKYMEHTI, 3aCTOCOBHI AN eKCnaHcCii KNiTuH
Treg nopiBHAHO 3 knitTmHamn Teff in vivo, Oyno HeoOxigHo cTBOPUTM MyTeiHM IL-2, gKki
xXapakrepusyanucsa 6 onTuManbHUMK BNacTUBOCTAMU SIK TepaneBTUYHMI 3acib Ansa noamHu.

CyTb BUHaxoay

Y BaHOMy OOKYMEHTi onucaHi MyTeinm IL-2, ki MOXXHa BUrOTOBMATU 3 BUCOKUM BUXOOOM, Ta siKi
XapakTepusylTbCa (PapMakonoriyHOK akTUBHICTIO. 3okpema, MyTeiHu IL-2 3a gaHuM BUHaxoooM
XapakTepusylTbCa MNOKpaleHnm BikHOM cenektuBHocTi Treg:Teff. 3a cnpobu opgepxatn Taki
MOMeKynu Ans 3acTOCYBaHHA SK TepaneBTUYHMX 3acobiB Ang MiKyBaHHS NIOOMHU BUHUK psg
HecrnofiBaHux i HenepegbaveHnx cnocTepexeHb. Komnosuuii n cnocobu, onucaHi B JaHOMy
OOKYMEHTI, ABNsA0Tb CO600 pe3ynbTarT uiei cnpobu.

MyTteinm IL-2, onncaHi B gaHOMYy AOKYMEHTI, XapaKTepusyrTbCs BiAHOCHO HW3bKOK MMOBIPHICTIO
CTBOPEHHS1 IMyHHOI Bignoeiai npotn myteiHy IL-2 i/abo eHgoreHHoro IL-2 Ta 3abesnevyloTb
nepeBaxxHy ekcnaHcito 1 aktueadito Treg. binbw Toro, y neBHWX BapiaHTax 34iNCHEHHS MyTeiH IL-2
3MMTUI 3 MONEKYNOI0, Hanpuknaa, aHTuTinom Fc, Wwo npuBoasaTb 40 NiABULLEHHSA nepioay HaniBXUTTS
B cupoBaTLi KpoBi Mpu BBedeHHi cyb'ekToBi. MyTeiHn IL-2 xapakTepu3yroTbCs KOPOTKMM Mepiogom
HaniBXWUTTS B cupoBaTLi KpoBi (Big 3 4o 5 roauH y pasi nigwkipHoi iH'ekuil). InocTpaTuBHi 3nuTTH
mMyTeiHy IL-2 i Fc, onvcaHi B 4aHOMy AOKYMEHTI, XapakTepuayloTbCsa NepiogoM HaniBxXutTa y NioguHu,
O CTAHOBMATb LLOHAMMeHLWe 1 AeHb, WoHanMeHwe 3 AHi, LwoHarMeHwe 5 aHiB, woHarnveHwe 10
OHiB, WoHanmeHwe 15 gHie, woHanmeHwe 20 gHiB abo woHanveHwe 25 gHie. Llen edekt wono
dapmakokiHeTukn myTeiHiB IL-2 gossonsge 3HwxyBatu abo piglle BBOAUTWM 03y TepaneBTUYHOro
3acoby Ha ocHoBi MyTeiHy IL-2.

Binbw Toro, y pasi CTBOpeHHs1 Benukoi dapMaleBTUYHOI MONEeKynu HeobXigHO BpaxoByBaTw
MOXIMBICTb OOEPXKaHHS BENMKOT MONEKYNU B BinbLUMX KiNbKOCTSIX 32 3BEAEHHSI 40 MiHIMYyMy arperawii
" NpVBEAEHHI A0 MakcumMyMy cTabinbHoCTi Monekynu. Monekynu Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro
Oinka 4eMOHCTPYIOTb Taki BMacTUBOCTI.

Kpim Toro, y neBHUX BapiaHTax 3AilNCHEHHA Ginok Ha ocHoBi myTeiHy IL-2 i Fc-anutoro ©Ginka
MicTuTb Fc-ginaHky 1IgG1. 3a HeobxigHOCTI yCcyHyTu edekTopHi pyHKuii IgG1 (Hanpuknagd, akTUBHICTb
ADCC) 6yno BuMsSIBNEHO, WO MyTauid acnapariHy B nonoxeHHi 297 Ha miumH (N297G; cxema
Hymepauii 3rigHo EU) 3abesneyyBana 3HayHO MOKpalleHy e(eKTMBHICTb OYMLLEHHS N Biodi3nyHi
BMAaCTMBOCTI MOPIBHAHO 3 iHWWMMW MyTauisMn, SKi Npu3BogATb A0 arnikosunioBaHHa Fc 1gG1. Y
nepeBaXHUX BapiaHTax 3A4icHeHHss B Fc BOyOOBYHOTb UMUCTEIHWM ONA CTBOPEHHS AMCYNbMigHNX
3B'A3KiB, LIO MPU3BOAMIO [0 NiOBULLEHHS CTabiNbHOCTI armiko3unboBaHOi Fc-BMICHOI Monekynu.
3aCTOCOBHICTb arniko3mnboBaHOro Fc BUXOAUTb 3a MeXi KOHTEKCTY MOJSIEKYNM Ha OCHOBI Fc-3nutoro
Oinka 1 myTteiny IL-2. Takum YMHOM, Yy AaHOMY OOKYMEHTI nepeabadeHi Fc-BmicHi monekynu, Fc-3nuTi
Oinkn n aHTUTING, WO MicTATb 3amMiHy N297G i HeobOB'A3KOBO 3aMiHy OfHOro abo [eKinbKox
[00aTKOBUX 3aruLLKIB Ha LIUCTEIH.

B ogHoMy acnekTi gaHuMM BWHaxig CTOCYETbCA MYTElHY NioACbKOro iHtepnenkiHy-2 (IL-2), wo
MICTUTb aMiHOKUCMOTHY MNOCMIAOBHICTb, fika Ha LWwoHanmMeHwe 90 % igeHTUYHa amiHOKUCIOTHIN
nocnigosHocTi, BuknageHin nig SEQ ID NO:1, npu ubomy BKasaHui MyTeiH IL-2 MmicTuTb
LLIOHaMeHLe ofHy MyTauito, BubpaHy 3 V91K, D20L; D84R, E61Q; V91K, D20A, E61Q, M104T;
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N88K, M104L; V91H, M104L; V91K, H16E, M104V; V91K, H16R, M104V; V91K, H16R, M104T;
V91K, D20A, M104T; V91K, H16E, M104T; V91K, H16E, E61Q, M104T; V91K, H16R, E61Q, M104T;
V91K, H16E; V91H, D20A, M104T; H16E, V91H, M104V; V91H, D20A, E61Q, M104T; V91H, H16R,
E16Q; V91K, D20A, M104V; H16E, V91H; V91H, D20A, M104V; H16E, V91H, M104T; H16E, V91H,
E61Q, M104T; V91K, E61Q, H16E; V91K, H16R, M104L; H16E, V91H, E16Q; V91K, E61Q, H16R;
D20W, V91K, E61Q; V91H, H16R; V91K, H16R; D20W, V91K, E61Q, M104T; V91K, D20A; V91H,
D20A, E16Q; V91K, D20A, M104L; V91H, D20A; V91K, E61Q, D20A; V91H, M104T; V91H, M104V;
VI1K, E61Q; V91K, N88K, E61Q, M104T; V91K, N88K, E61Q; VI91H, E61Q; VI1K, N88K; D20A,
H16E, M104T; D20A, M104T; H16E, N88K; D20A, M104V; D20A, M104L; H16E, M104T; HI16E,
M104V; N88K, M104V; N88K, E61Q; D20A, E61Q; H16R, D20A; D20W, E61Q; H16E, E61Q; H16E,
M104L; N88K, M104T; D20A, H16E; D20A, H16E, E16Q; D20A, H16R, E16Q; V91K, D20W; VI1A,
H16A; V91A, H16D; V91A, H16E; V91A, H16S; VI91E, H16A; V91E, H16D; VI91E, H16E; VI1lE,
H16S; V91K, H16A; V91K, H16D; V91K, H16S; ta VI91S, H16E; i nepeBaxHO CTUMYIIOE pPerynsaTOPHI
T-KNITUHM NOPIBHAHO 3 iHWUMK T-knitTnHamm abo NK-knitMHamn, sk B aHanisax in vitro, Tak i B
rymarizosaHux muwen (muwi NSG, pekoHcTpyroBaHi 3a pgonomoroto CD34+ remonoeTnyHux
CTOBOYpOBUX KNiTWH). B ogHOMy BapiaHTi 34iMCHEHHS BKaszaHMW MYTEiH Ha LWoHanmeHwe 95 %
iAEHTUYHUA aMiHOKMCIOTHIN nocnigoBHocTi, BuknageHin nig SEQ ID NO:1. B iHwomy BapiaHTi
30iNCHEHHST BKasaHMN MyTeiH Ha wWoHanmeHwe 97 % igeHTUYHMIN aMiHOKUCMOTHIA MOCNigOBHOCTI,
BuknageHin nig SEQ ID NO:1. B iHwoMy BapiaHTi 3A4iiCHEHHS aMiHOKMCIIOTHa MOCMigOBHICTb
BKa3aHOro MyTeiHy BiOpi3HSETbCS Big aMiHOKMCIOTHOI nocnigoBHOCTI, BUknaaeHoi nig SEQ ID NO:1,
Tinbkn B nonoxeHHi C125A i B ogHoMy MonoXeHHi, BubpaHomy 3 V91K, D20L; D84R, E61Q; V91K,
D20A, E61Q, M104T; N88K, M104L; V91H, M104L; V91K, H16E, M104V; V91K, H16R, M104V;
VI1K, H16R, M104T; V91K, D20A, M104T; V91K, H16E, M104T; V91K, H16E, E61Q, M104T; V91K,
H16R, E61Q, M104T; V91K, H16E; V91H, D20A, M104T; H16E, V91H, M104V; V91H, D20A, E61Q,
M104T; V91H, H16R, E16Q; V91K, D20A, M104V; H16E, V91H; V91H, D20A, M104V; H16E, V91H,
M104T; H16E, V91H, E61Q, M104T; V91K, E61Q, H16E; V91K, H16R, M104L; H16E, V91H, E16Q;
V91K, E61Q, H16R; D20W, V91K, E61Q; V91H, H16R; V91K, H16R; D20W, V91K, E61Q, M104T;
V91K, D20A; V91H, D20A, E16Q; V91K, D20A, M104L; V91H, D20A; V91K, E61Q, D20A; V91H,
M104T; V91H, M104V; V91K, E61Q; V91K, N88K, E61Q, M104T; V91K, N88K, E61Q; V91H, E61Q;
V91K, N88K; D20A, H16E, M104T; D20A, M104T; H16E, N88K; D20A, M104V; D20A, M104L; H16E,
M104T; H16E, M104V; N88K, M104V; N88K, E61Q; D20A, E61Q; H16R, D20A; D20W, E61Q; H16E,
E61Q; H16E, M104L; N88K, M104T; D20A, H16E; D20A, H16E, E16Q; D20A, H16R, E16Q; V91K,
D20W; V91A, H16A; V91A, H16D; V91A, H16E; V91A, H16S; V91E, H16A; V91E, H16D; VIlE,
H16E; VI91E, H16S; V91K, H16A; V91K, H16D; V91K, H16S; Ta V91S, H16E.

B iHwomy acnekTi gaHum BuHaxig ctocyetbcs Fc-a3nutoro Ginka, wo mictute Fc i myTeiH
noacekoro 1L-2, Ak onucaHo Buule. B ogHomy BapiaHTi 3giicHeHHs Fc aBnsie coboto Fc nogcbkoro
IgG1. B iHwoMy BapiaHTi 3gincHeHHsa Fc niogcekoro IgG1 mictute ogHy abo gekinbka myTauin, Lo
3MiHIOITE ed)eKTOPHY (YHKUil0 BkaszaHoro Fc. B iHwomy BapiaHTi 3giicHeHHss nmoacbkun 1gG1
nepenbavae 3amiHy B N297. B iHWwoOMy BapiaHTi 34inCHEHHS 3amiHa B nonoxeHHi N297 aBnse coboto
N297G. B iHwoMy BapiaHTi 3gincHeHHa Fc-anutuin 6inok nepepbayae 3amiHy abo pgeneuito C-
KiHLeBOro nisvHy BkasaHoro Fc niogcbkoro IgG. B iHwomy BapiaHTi 3aiicHeHHs C-kiHueBui MisvH
BkasaHoro Fc nrogcekoro IgG BuganeHuin. B iHwWoMy BapiaHTi 3aiicHeHHs niHkep 3'egHye ainsgHku Fc i
MyTeiHy ntogcbkoro IL-2 BkasaHoro Ginka. B iHWwoOMy BapiaHTi 3giicHeHHA niHkep SABnsie cobot
GGGGS (SEQ ID NO: 5), GGNGT a6o (SEQ ID NO: 6) i YGNGT (SEQ ID NO: 7). B iHwoMmy BapiaHTi
34incHeHHn niHkep aBnsie coboto GGGGS (SEQ ID NO: 5). B iHwomy BapiaHTi 34iCHeHHA MyTeiH IL-2
AoAaTKoBO nepenbayae nNpuedHaHHs, 3amiHy abo genewito aMiHOKMCNOTK, WO NPM3BOASATb A0 3MiHM
npodinto rniko3umntoBaHHA BKasaHoro Fc-3nuToro Ginka y pasi ekcnpecii B kniTMHax ccasuiB. B iHwomy
BapiaHTi 34incHeHHA myTeiH IL-2 nepeabayae 3amiHy T3. B iHWIOMY BapiaHTi 34iNCHEHHS MyTeiH IL-2
nepenb6avae 3amiHy T3N a6o T3A. B iHwoMy BapiaHTi 3aiicHeHHs myTeiH IL-2 nepegbadvae 3amiHy
T3N. B iHwomy BapiaHTi 3aiicHeHHs MyTeiH IL-2 popgaTtkoBo nepegbavae mytadito S5. B iHwomy
BapiaHTi 3pificHeHHss MmyTeiH |IL-2 pgopgaTtkoBo nepepgbayae wmytauito S5T. B iHwomy BapiaHTi
30iiCHEeHHs BkadaHun Fc-3nutuii Ginok mictute aumep Fc. B iHWOMY BapiaHTi 34iCHEHHST BKa3aHum
Fc-3nutun 6inok mictuTe ABa myTeinu IL-2. B iHWOMY BapiaHTi 34inCHeHHS BKasaHuni Fc-3nutun Ginok
MICTUTb O4WH MYTEIH IL-2.

B iHWoOMYy acnekTi gaHun BUHaxig CTOCYETLCA BUAINEHOI HYKNETHOBOT KNCNOTH, WO KoOoYyE MYTEIH
ntoacbkoro IL-2, 9k onncaHo BuLle.

B iHWoMy acnekTi gaHui BUHaxig, CTOCYETbCH BUAINEHOT HYKMEIHOBOI KUCROTU, Wwo koaye Fc-
OiNaHKY aHTuTina 1M MyTeiH nioacbkoro IL-2, ak onucaHo Buwe. B oaHoOMy BapiaHTi 34iMCHEHHS
BkasaHa Fc-gingHka aHTUTINa W MyTeiH nioacbkoro IL-2 koOyTbCA B OAHIM  BIOKPUTIMG pamui
34yuTyBaHHSA. B iHWoMy BapiaHTi 3aincHeHHs Fc sBndae coboto Fc mogcekoro IgG1. B iHwomy BapiaHTi
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3gincHeHHst Fc moacekoro IgG1 mictuTh ogHy abo Aekinbka MyTaui, WO 3MiHIOKTb eEKTOPHY
dyHKLUilo BkasaHoro Fc. B iHwomy BapiaHTi 3givicHeHHs noacbkmin IgG1 nepeabayae 3amiHy B N297. B
iHLWOMY BapiaHTi 34iCHEHHS 3amiHa B nonoxeHHi N297 aensde coboo N297G. B iHwoMy BapiaHTi
3[0iICHEHHS HyKneiHoBa KucroTa kogye 3amiHy abo peneuito C-kiHUeBOro nismHy BkasaHoro Fc
moacekoro 1gG. B iHwomy BapiaHTi 3aiicHeHHss C-kiHueBun nisuH BkasaHoro Fc miopcbkoro IgG
BuaaneHnn. B iHWOMY BapiaHTi 34iMCHEHHS HYKNeiHOBa KMCNOTa 4OAAaTKOBO KOAYE MiHKep, WO 3'eQHye
Fc-ginaHky aHTuTina n myTteiH noacekoro IL-2. B iHwomy BapiaHTi 34incHeHHs niHkep siBnsie coboto
GGGGS (SEQ ID NO: 5), GGNGT, a6o (SEQ ID NO: 6), Ta YGNGT (SEQ ID NO: 7). B iHwoMy
BapiaHTi 3gilcHeHHs niHkep aBnsie coboto GGGGS (SEQ ID NO: 5). B iHWwWoOMY BapiaHTi 34iNCHEHHS
MyTeiH IL-2 gogatkoBo nepeabavae npuegHaHHs1, 3aMiHy abo gernewio amiHOKMCIIOTH, WO NPUBOASTL
00 3MiHM npodinto rnikosuntoBaHHs 6inka, Wo MICTUTb BKasaHuW MyTeiH IL-2, npu ekcnpecii B
KniTMHax ccaBuiB. B iHwWomy BapiaHTi 3ginicHeHHss myTeiH IL-2 nepegbavae 3amiHy T3. B iHWoMy
BapiaHTi 3aiicHeHHs MyTeiH IL-2 nepepbavae 3amiHy T3N abo T3A. B iHwomy BapiaHTi 34iACHEHHS
myTeiH IL-2 nepepbavae 3amiHy T3N. B iHwoMmy BapiaHTi 3gincHeHHa myTeiH IL-2 pogaTtkoso
nepenbavae Mmytauito S5. B iHwomy BapiaHTi 3gincHeHHs wmyTeiH IL-2 gopaTkoBO nepenbavae
myTadito S5T.

B iHWwoMy acnekTi gaHwi BUWHaxig CTOCYETbCA BeKTOpa eKCrpecii, Wo MIiCTUTb BUAINEHY
HYKMNETHOBY KUCIOTY, ONucaHy BuLLe, YHKLIOHaNbHO NOB'A3aHY i3 MPOMOTOPOM.

B iHLWIOMY acnekTi gaHun BMHaxig CTOCYETbCA KIITUHU-Xas3siHa, WO MICTUTb BUAINEHY HYKNEIHOBY
KMCNOTYy, onucaHy Buwe. B opgHoMy BapiaHTi 34iCHEHHA BuAineHa HykneiHoBa KucnoTa
dYHKUiOHaNbHO NoB'dA3aHa i3 NPOMOTOPOM. B iHLWOMY BapiaHTi 34iNCHEHHSI BKa3aHa KNiTMHa-XxassiH
aBnsie cobo NPokapioTUUHY KNiTUHY. B iHWOMY BapiaHTi 34iiCHEHHST KNiITUHA-Xa3sliH siBnsie coboto E.
coli. B iHwomy BapiaHTi 34iicCHEHHS1 BKa3aHa KiiTUHaA-xa3sliH siBNsie cobolo eykapioTUYHy KniTuHy. B
iHLWOMY BapiaHTi 34iMCHEHHS KNiTMHA- Xas3sliH ABnsie cobol KMiTMHY ccaBus. B iHwWoMy BapiaHTi
3iINCHEHHS KNiTMHA-Xa3giH ABNAE CODOI0 KNITMHHY MiHil0 SEYHMKA KMTancbkoro xom'syka (CHO).

B iHWOMY acnekTi AaHui BMHAXxig CTOCYETbCA CNocoBy oaepxkaHHs MyTeiHy ntogcbkoro IL-2, wo
BKMIOYAE KyNbTUBYBAHHA KMiTUHU-Xa3siHa, SKka onMcaHa BuLle, B YMOBaXx, B SIKMX EKCMPECYeTbCH
BKa3aHUM NpomoTop, i 36ip MyTeiHy noacbkoro IL-2 i3 BkazaHoi KynbTypw.

B iHWOMY acnekTi gaHui BUHaxig cTocyeTbCs cnocoby ogepxaHHs Fc-3nutoro 6inka, Lo Bknoyae
KynbTUBYBaHHSA KIITUHW-Xa3sdiHa, sika onucaHa BuLWe, B YMOBaXx, B SIKUX EKCNPecyeTbCA BKa3aHUN
npomoTop, i 36ip Fc-3nuToro Ginka i3 BKazaHoi KynbTypW.

B iHwomy acnekTi B gaHoMy BuHaxodi nepegbadeHuit cnocid niaBULLEHHS BigHOLUEHHSI
perynatopHux T-knituH (Treg) 0o HeperynaTopHux T-kniTuH y nonynauii T-kniTWH, WO BKMYae
npuesefeHHA nonynauii T-KNiTUH Yy KOHTaKT i3 epeKTUBHOI KiMbKIiCTIO MyTeiHy nioacbkoro IL-2, akun
onucaHun Buwle. B ogHomy BapiaHTi 3gincHeHHa BigHoweHHs CD3+Foxp3+ knituH go CD3+Foxp3-
KNITUH nigBuwyeTbcs. B iHWoMy BapiaHTi 3piicHeHHa BigHoweHHa CD3+Foxp3+ knitmH Ao
CD3+Foxp3- kniTuH nigBuLLyeTbCs Ha WwoHanmeHwe 50 %.

B iHwomy acnekTi B pgaHoMy BuHaxodi nepenbadeHui Cnocib NiaABMLLEHHS BiOHOLLEHHS
perynatopHux T-knituH (Treg) OO0 HeperynaATopHux T-kNiTUH y nonynsuii T-KMiTWMH, WO BKNOYae
npuvBedeHHA nonynsauii T-KNiTUH Y KOHTakT i3 eeKkTUBHO KinbkicTio Fc-anuTtoro 6inka, Akvn
onucaHun suwe. B ogHomy BapiaHTi 3giicHeHHs BigHoweHHs CD3+Foxp3+ knitnH go CD3+Foxp3-
KNITUH nigBuwyeTbcs. B iHWoMy BapiaHTi 3piicHeHHsa BigHoweHHa CD3+Foxp3+ «knitmH Ao
CD3+Foxp3- kniTvH nigBuLyeTbecs Ha WwoHanmeHwe 50 %.

B iHwomy acnekti B gaHoMy BuHaxodi nepegbayveHuii cnocié NigBULWLEHHA BigHOLLEHHS
perynsatopHux T-knituH (Treg) 0o HeperynaTopHux T-KNiTMH y nepudepuyHin kposi cyb'ekTa, WO
BKMOYae BBeAEHHS e(PeKTUBHOI KifbKOCTi MyTeiHy ntoacbkoro IL-2, akuin onncaHui suwle. B ogHomy
BapiaHTi 3aiicHeHHs BigHoweHHa CD3+Foxp3+ knitnH go CD3+Foxp3- knitnH nigBuwyeTtbcd. B
iHLWOMY BapiaHTi 3aincHeHHs BigHoweHHA CD3+Foxp3+ knituH go CD3+Foxp3- KNiTvH NigBULLYETHCS
Ha woHanmeHwe 50 %.

B iHwomy acnekTi B QgaHoMy BMHaxodi nepegbaveHmn cnocid nigBULLEHHS] BigHOLUEHHSI
perynsatopHux T-knitmH (Treg) oo HeperynaTopHux T-kniTwH y nepudpepuyHin kposi cyb'ekta, WO
BKITIOYaE BBEAEHHSI e(PeKTUBHOI KinbKOCTi Fc-3nmToro Ginka, skuii onncaHmn Buwe. B ogHoMy BapiaHTi
3giicHeHHs BigHoweHHs CD3+Foxp3+ knituH go CD3+Foxp3- knituH nigBuwyetbcd. B iHwomy
BapiaHTi 3aiicHeHHs BigHoweHHs CD3+Foxp3+ knituH go CD3+Foxp3- kNiTWUH nigBULLyETbCA Ha
LwoHanmeHwe 50 %.

B iHwomy acnekti B gaHoMy BuHaxodi nepenbadveHuit cnocib nigBULLEHHS BigHOLUEHHS
perynstopHux T-knituH (Treg) o npupogHux knitnH-kinepis (NK) y nepmdepunyHii kposi cyb'exTa, Lo
BKMOYae BBEAEHHS e(PeKTUBHOI KifbKOCTi MyTeiHy ntoacbkoro IL-2, akun onucaHui sule. B ogHomy
BapiaHTi 3aincHeHHa BigHoweHHss CD3+Foxp3+ knituH go CD3-CD19- nimdouunTis, WO ekcnpecyoTb
CD56 i/fabo CD16, nmigBuwyeTbes. B iHWoMy BapiaHTi 3gincHeHHs BigHoweHHA CD3+Foxp3+ knituH
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no CD3-CD19- nimcoumTie, wo ekcnpecytotb CD56 i/abo CD16, nigBULLYETLCS Ha LOHAMMEHLLE
50 %.

B iHwomy acnekTi B pgaHoMy BuHaxodi nepegbadeHmn cnocié niaBULLEHHS BigHOLUEHHS
perynatopHux T-knituH (Treg) o npupogHux knitnH-kinepis (NK) y nepudepuyHin kposi cyb'ekTta, Lo
BKMOYae BBeAEHHS ehEKTMBHOI KinbkocTi Fc-3nutoro 6inka, sikun onucaHui suwe. B ogHoMy BapiaHTi
3gincHeHHs BigHoweHHss CD3+Foxp3+ knitmH go CD3-CD19- nimdouuTis, Wwo ekcnpecytoTb CD56
ifabo CD16, nigBunwyetbes. B iHWoOMY BapiaHTi 3aiicHeHHs BigHoweHHs CD3+Foxp3+ knituH go CD3-
CD19- nimcouuTis, wo ekcnpecytoTs CD56 ifabo CD16, nignwyeTbcs Ha WwoHanmeHwe 50 %.

B iHWoOMyY acnekTi B gaHOMy BUHaxogi nepeabadveHun cnocib nikyBaHHs cyb'ekTa i3 3ananbHuUM
abo ayToIMyHHWM 3axBOPIOBaHHAM, NPV LbOMY BKa3aHW/ cnoci® BKNOYAE BBEAEHHS BKa3aHOMY
cy0'ekTOBi TepaneBTUYHO €eqEeKTUBHOI KinbkoCTi MyTeiHy IL-2, sakunm onucaHun Buwe, abo
TepaneBTMYHO edekTUBHOI KinbkocTi Fc-anuToro Ginka, sikuin onucaHui Buwe. B ogHomy BapiaHTi
30iNCHEHHS BBEOEHHA CMPUYUHAE 3MEHLUEHHS LOHaWMeHLle OAHOro CUMMNTOMY 3axBOpKBaHHA. B
iHLLOMY BapiaHTi 34iINCHEHHSA BiAHOLIEHHS perynaTopHux T-knituH (Treg) Ao HeperynatopHux T-KniTuH
y nepudepudHin KpoBi cyb'ekTa niaBULLYETLCA Micns BBeAeHHs. B iHWoOMy BapiaHTi 34iiCHEeHHS
BigHOWeEHHA perynatopHux T-knituH (Treg) 4O HeperynsaTopHUX T-KNiTUH Yy nepudepuyHii KpoBi
cyb'ekTa 3anuwaeTbCa No CyTi HA TOMY CaMOMYy PiBHI Nicns BBeAeHHS. B iHWOMyY BapiaHTi 34inCcHeHHS
3ananbHe abo ayToiMyHHe 3axBOpIOBaHHA SBMASE COOOK BOBYAK, peakuild "TpaHcnnaHTaT npoTu
xassaiHa", Backynit, iHgykoBaHun renatutom C, giabet | Tmny, giabet Il Tuny, poscisHWA Cknepos,
peBMaToigHNN apTpUT, OCEPEAKOBY arnoneLito, atepocknepos, ncopias, BiATOPrHEHHSA TpaHcnNaHTaTa
opraHa, cuHapom LlerpeHa, xBopoby bexdeTra, MMMOBINbHE MNepepuBaHHs BariTHOCTI, aTONiYHi
3aXBOPHOBaHHSA, acTMy abo 3anarnbHi 3aXBOPHOBaHHS KULLEYHUKA.

Ctucnun onuc rpadivyHnx maTtepianis

Ha dir. 1 300paxeHi pe3ynbtatv BuMiptoBaHHS Tm wmyTeiHiB IL-2 3a pgonomorowo DSC 3i
ctabinbHicTio npu 40 °C npotsarom 10 gHiB, BUMiptoBaHoto 3a gonomoroto SEC-xpomartorpadii.

Ha dir. 2 306paxeHi kpusi nigbopy A403n Ansg TpboX ateHynoBaHux myTeiHiB, H16R, V91K D20A
M104V, D20W i koHTponiB, Fc niogcekoro IL-2 amkoro Tuny, pekombiHaHTHoOro noacekoro IL-2 i
pekombiHaHTHOro IL-2 muwi B aHanisi pSTATS in vitro.

Ha dir. 3 306paxeHa ouiHka myTeiHiB nogcbkoro IL-2 V91K D20A M104V, H16R, D20W i
KOHTpornbHoro |l-2-Fc gnkoro Tuny Woao0 akTUBHOCTI in Vivo Yy MyLLEen.

[oknagHuin onuc nepeBaKHMX BapiaHTiB 34INCHEHHS

BukopuctoByBaHi B JaHOMYy [OKYMEHTI 3arofioBKM pO34iniB CryxaTb TiNbKM ANA opraHisauinHnx
Linen i He NOBUHHI TNyMa4MTUCA SIK Taki, WO OOMEXyTb OnucyBaHMI 06'eKT AaHOro BUHaxoay. Yci
HaBefeHi B TEKCTi 4aHOro onucy nitepaTypHi AXepena BKMOYEHi B AaHWUA OOKYMEHT 3a JOMOMOro
NoCUNaHHS y BCi CBOI MOBHOTI.

Onsi pekomGiHaHTHOT [HK, cnHTE3y oniroHykneoTuaiB, KynbTUBYBaHHA 1 TpaHcdopMaLii TKaHWH,
OuMLlEeHHS BinkiB TOWO MOXHa 3aCTOCOBYBATW CTaHAApPTHIi MeToauku. depMeHTaTuBHI peakuii 1
METOAMKN OYMLLEHHS] MOXHA 3AiNCHIOBATM 3rigHO 3 onucamu BUpoOHWKa abo Tak, sik ue 3a3Buyan
pobuTbCH B piBHI TexHikM, abo sk onmMcaHo B JaHOMY AOKYMeEHTi. HacTynHi npouenypv n MeToamKu
3a3BMYaln MOXHa 34IMCHIOBATK BiAMOBIOHO OO0 3BMYaMHMX cnocobis, Aobpe BiAOMUX 3 PiBHSA TEXHIKK, i
SIK ONUCaHO B Pi3HNX 3ararnbHuX 1 BinbLl KOHKPETHUX MOCUIAaHHAX, SKi MPMBOAATLCS M PO3rNsSAaoTbes
B onuci. AuBe., Hanpuknagd, Sambrook et al., 2001, Molecular Cloning: A Laboratory Manuel, 3 ed.,
Cold Spring Harbor Laboratory Press, cold Spring Harbor, N.Y., dka BkntodeHa B JaHUN AOKYMEHT 3a
JOMOMOroK nocunaHHa ans oyab-akoi mMeTu. Akwo He nepenbayveHi KOHKPETHI BU3HAYEHHS,
HOMeHKNaTypa, BMKOPUCTOBYBaHa Yy 3B'A3Ky 3 nabopaTopHuMy npouegypamMu W MeToaukamu
aHaniTUYHOI XiMmii, opraHiyHOl Ximii, Megu4HOI W papmaueBTUYHOI XiMil, onUcaHMMU B AaHOMY
OOKYMeHTi, nobpe Bigoma I 3a3BMYyail BUKOPUCTOBYETbLCA B pPiBHI TexHikn. CTaHOapTHi MeToauku
MOXHa 3acTOCOBYBaTU ANSA XiMIYHOrO CUHTE3Y, XiMIYHMX aHani3iB, oAepXXaHHSA, CKnagaHHsA 1 JOCTaBKu
dapmMaueBTUYHUX 3acO6iB, @ TAKOX NiKyBaHHS NaLEHTIB.

IL-2

MyTeinn IL-2, onvcaHi B gaHOMYy OOKYMEHTI, iIBNSATb CODOK BapiaHTK niogcbkoro IL-2 gukoro
Tuny. BukopuctoByBaHum y gaHomy AOKYMEHTI TepMiH "moacbkmn IL-2 gukoro tuny", "IL-2 WT" a6o
"IL-2 pgukoro Tuny" nosHavyae noninenTug, WO XapaKTepusyeTbCA HACTYMHOK aMiHOKUCIIOTHOW
MOCNiAOBHICTIO:

APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLE
EVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFXQSIISTLT

e X sisnsie coboto C, S, V abo A (SEQ ID NO:2).

BapiaHTn MoxyTb nepepbavatm ogHy abo pgekinbka 3amiH, Aeneuin abo BCTaBOK B
aMiHOKMCNOTHIN nocnigoBHocTi IL-2 gukoro Tuny. 3anuiiknu no3HavyalTbCA B AAHOMY [OOKYMEHTI
OLHOOYKBEHNM KOOOM aMiHOKMCIOTW, 3a SKMM MAe MONOXEHHsT amiHokucnoTu IL-2, Hanpuknag, K35
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aBnse cobor 3anuwok nisuHy B nonoxenHi 35 SEQ ID NO: 2. 3amiHn no3HayaTbCs B JaHOMY
OOKYMEHTI OAHOOYKBEHUM aMiHOKMCNOTHUM KOOOM, 3a SKMM Mae MONOXeHHA amiHokucnoTtu IL-2, 3a
AKUM Oe aMiHOKUCNOTHWIA Ko, WO 3amiwae ogHobyksBeHui, Hanpukniag, K35A asnse coboto 3amiHy
3anuuky nisuHy B nonoxeHHi 35 8 SEQ ID NO:2 3anuiikom anaHiHy.

MyTeinn IL-2

Y paHomy OOKyMeHTi nepepnbadeHi myTteiHn noacbkoro IL-2 i aHTutina go IL-2, aki nepeBaxHo
CTUMYMIOIOTb  perynaTopHi  T-knituHm (Treg). BukopuctoByBaHuiM y AaHOMY [OOKYMEHTI TepMiH
"NepeBaXXxHO CTUMYIKE PErynaTopHi T-kMiTMHM" O03Ha4yae, Wo MyTeiH abo aHTUTINO cnpusie
nponidepadii, BXKMBaHHIO, akTuBadii n/abo 3giicHeHHo yHKuil CD3+Foxp3+T-kniTMH NOPIBHAHO 3
CD3+Foxp3-T-knitTnuHamn. Cnocobu BUMIpIOBaHHSI 34aTHOCTI NepeBaXHO CTUMYMOBaTN Treg MOXYTb
OyTM BWMIpSHI 3a OOMOMOrOK MPOTOYHOI LMTOMETPIi NenkouuTiB nepudepunyHoi KpoBi, y SIKil
crnocTtepiraeTbes nNigBuLLieHHs BiacoTkoBoro BMicTy FOXP3+CD4+T-knitnH cepeq ycix CD4+T-kniTuH,
nigBuLieHHa BiacoTkoBoro BmicTy FOXP3+CD8+T-kniTuH cepeq ycix CD8+T-kniTuH, nigBULLIEHHS
BigcoTkoBoro BMicty FOXP3+T-kniTuH nopiBHsHO 3 NK-kniTuHamu 1W/abo Binbll BUCOKE MigBULLIEHHS
piBHa ekcnpecii CD25 Ha noBepxHi FOXP3+T-kniTnH nopiBHAHO 3 nmigsuieHHaM ekcnpecii CD25 Ha
iHWKnX T-kniTuHax. MNMepeBaxxHU picT KNiTUH Treg Takox Moxe ByTn BUSIBNEHWUI Y BUrNAAI NiABULLEHOT
npeactaeneHocti  gemetunboBaHoi [OHK npomotopy FOXP3 (10610  Treg-cneuudivHoi
AemeTunboBaHol ginsHkn abo TSDR) nopisHaHO 3 gemetunboBaHumu reHamu CD3 y OHK, BuaineHin
i3 UINbHOT KPOBi, SIK BMSABMSIETLCS 3a AOMNOMOIOK CEKBEHYBAHHA Yy pasi noniMepasHoi naHutorosol
peakuii (MJ1P) npoaykTiB 06pobneHoi bicynbditom reHomHoi OHK (J. Sehouli, et al. 2011. Epigenetics
6:2, 236-246). 3okpeMa, MyTeiHu IL-2 3a JaHNM BUHaXO4OM XapakTepu3yrTbCs PO3LLMPEHMM BiKHOM
Treg:Teff, T06TO 30epirany BUCOKMIA piBEHb aKTMBHOCTI B KIiTUHaX Treg, NpyM LbOMY OEMOHCTPYHOUM
3Ha4Hy aTeHyauito B knitnHax Teff. Ockinbkn akTMBoBaHi kniTuHKM Teff ekcnpecytoTb NiABULLIEHI pPiBHI
CD25, a nauieHTK 3 ayTOIMyHHUMU 1 3ananbHUMK 3aXBOPHOBAHHAMMW XapaKTepU3YTbCS NiABULLEHNM
BMICTOM LMX KNiTWUH, aBTOPWU AaHoro BnHaxody 3actocosyBanu CD25+-renTyBaHHA wopgo knituH Teff
Ans iMiTyBaHHS Binbl peanictuyHoi gndepeHuiauii ekcnpecii CD25 y nauieHTiB.

MyTeinn IL-2 abo ix Fc-3nuti 6inkn, Ski nepeBakHO CTUMYNIOTb KNiTUHWU Treg, npn3BoAsaTb A0
nigBuwieHHa BigHoweHHss CD3+Foxp3+T-knitnH go CD3+Foxp3-T-kniTuH y cyb'ekta abo B 3pasky
nepndepunyHoi kKpoBi Ha LoHavimeHwe 30 %, woHanmeHwe 40 %, woHanmeHwe 50 %, WwoHaMeHLwe
60 %, woHanveHwe 70 %, woHameHwe 80 %, woHanmeHwe 90 %, woHanveHwe 100 %,
woHanmeHwe 150 %, woHanmeHwe 200 %, woHarmMeHwe 300 %, woHarmMeHwe 400 %,
woHanmMmeHwe 500 %, woHarmeHwe 600 %, woHarmMeHwe 700 %, woHarmMeHwe 800 %,
woHarmMeHLle 900 % abo woHanmeHwe 1000 %.

Y [eskux BapiaHTax 34iMCHEeHHst MyTeiHun IL-2 abo ix Fc-3nuTi Binkm xapaktepusyoTbCa MeHLle
Hixx 50 % aktuBauii pSTAT edekTopHux T-knitmH y pasi 06pobkn 1 HM IL-2 3 BMKOPUCTaHHAM
npoTtokony i3 npuknagy 1. Y gesikmx BapiaHTax 34ilcHeHHA MyTeinn IL-2 abo ix Fc-3nuti Binku
xapaktepusyoTbcs meHwe Hix 40 % aktuBauii pSTAT edektopHux T-kniTuH y pasi 06pobkm 1 HM IL-
2 3 BMKOpPMCTaHHAM NpoToKony i3 npuknagy 1. Y gedkux BapiaHTax 3gincHeHHs myTeinm IL-2 abo ix
Fc-3nuTi 6inkn xapaktepusytotbca MeHwe Hixk 30 % aktusauii pSTAT edektopHux T-kniTuH y paasi
06pobkn 1 HM IL-2 3 BMKOPUCTaAHHSAM NPOTOKOMY i3 npuknagy 1. Y Aeskvux BapiaHTax 34iMCHEHHS
myTeiHn IL-2 abo ix Fc-3nuti Ginku xapaktepusytoTecs MeHwe Hix 20 % aktusauii pSTAT
edekTopHux T-KniTuH y pasi 06pobkn 1 HM IL-2 3 BUKOpUCTaHHAM MPOTOKONY i3 Npuknagy 1. Y aeakmx
BapiaHTax 34iNcHeHHA myTeiHn IL-2 abo ix Fc-3nuTi Ginku xapakTepuayroTbcs MeHwe Hix 10 %
aktmBauii pSTAT edektopHux T-KniTH y pasi 06pobkn 1 HM IL-2 3 BMKOPMUCTaAHHAM MPOTOKONMY i3
npuknagy 1. Y peskux BapiaHTax 34iNcHeHHs wMyTteiHn IL-2 abo ix Fc-3nuti 6inkn Takox
xapaktepusytoTbcs 10-a4eHHO cTabinbHICTIO, Wo cTaHoBUTb Ginblie 25 %, 30 %, 40 %, 50 %, 60 %,
70 %, 80 % abo 90 % 3a BMKOpUCTaHHSA MPOTOKONY i3 Npuknagy 2.

Y peskux BapiaHTax 3gincHeHHs MyTeiHn IL-2 abo ix Fc-3nuTi Ginkn xapakrepusylTbCs MeHLUe
Hixx 50 % aktmBauii pSTAT edektopHMx T-kniTUH y pasi 06pobkn 200 HM IL-2 3 BMKOPUCTaHHAM
npotokony i3 npuknagy 1. Y geskux BapiaHTax 34iACHEHHs myTeiHn IL-2 abo ix Fc-3nuTi Ginku
XapakTepusyoTbcs MeHwe Hix 40 % aktuBadii pSTAT edekTopHux T-kniTvH y pasi o6pobkm 200 HM
IL-2 3 BUKOpMCTaHHAM NPOTOKOMY i3 Npuknagy 1. Y gesiknx BapiaHTax 3gincHeHHs myTeinm IL-2 abo ix
Fc-3nuTi 6inkn xapaktepusytotbc MeHwe Hixk 30 % aktuBauii pSTAT edektopHux T-kniTuH y pasi
06pobkn 200 HM IL-2 3 BMKOpUCTaHHSIM MPOTOKONY i3 npuknagy 1. Y gesikux BapiaHTax 34iMCHEHHS
myTeiHn IL-2 abo ix Fc-3nuti Ginku xapaktepusytoTbcsi MeHwe Hix 20 % aktuBauii pSTAT
edekTopHux T-kniTMH y pasi 06pobkn 200 HM IL-2 3 BUKOpUCTAHHAM MpOTOKONy i3 npuknagy 1. Y
OEAKNX BapiaHTax 34ilNcHeHHs myTeiHu IL-2 abo ix Fc-3anuTi Ginkn XapakTepusyloTbCs MEHLLE HiX
10 % aktmBadii pSTAT edpekTopHUXx T-KnNiTMH y pasi obpobku 200 HM IL-2 3 BUKOPUCTAHHAM
npoTokony i3 npuknagy 1. Y gesikux BapiaHTax 3gincHeHHs MyTeinn IL-2 abo ix Fc-3nuTi Ginku Takox
xapaktepusytoTbca 10-4eHHO CcTabinbHICTIO, WO cTaHoBUTL Oinblue 25 %, 30 %, 40 %, 50 %, 60 %,
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70 %, 80 %, abo 90 %, 3a BUKOPUCTAHHA NPOTOKONY i3 Npuknaay 2.

Y pesikmx BapiaHTax 34iMCHeHHs MyTeiHn IL-2 abo ix Fc-3nuTi Binku xapakTepuayoTees GinbLu HixX
30 % aktuBauii pSTAT perynatopHux T-knitmH y pasi ob6pobkn 1 HM IL-2 3 BUKOPUCTaHHAM
npotokony i3 npuknagy 1. Y geskux BapiaHTax 34iMCHEeHHs myTeiHn IL-2 abo ix Fc-3nuTi 6inku
xapaktepusytoTbca b6inbLu Hix 40 % aktnBauii pSTAT perynatopHux T-kniTuH y pasi o6pobkm 1 HM IL-
2 3 BMKOpPUCTaHHAM NpOTOKOMy i3 npuknagy 1. Y geskux BapiaHTax 3gincHeHHs myTeiHu IL-2 abo ix
Fc-3nuTi 6inkn xapaktepusytoTbca Ginbll Hix 50 % aktuBauii pSTAT perynatopHux T-kniTuH y pasi
00pob6kn 1 HM IL-2 3 BUKOpUCTAHHAM MpoTOKoMy i3 npuknagy 1. Y Aesikux BapiaHTax 34iMCHEHHS
myTeiHn IL-2 abo ix Fc-3nuti Ginku xapaktepusyoTbCca Oinbw Hix 60 % axktuBauii pSTAT
perynaTopHmux T-KNiTUH y pasi 06pobkn 1 HM IL-2 3 BMKOpMUCTaHHAM NpOTOKOMy i3 npuknagy 1. Y
OEesIKUX BapiaHTax 34iNcHeHHSA MyTeiHu IL-2 abo ix Fc-3nuTi 6inku xapaktepmsytotbes 6inbLu Hixk 70 %
aktmBauii pSTAT perynatopHux T-kniTuH y pasi 00pobkn 1 HM IL-2 3 BUKOPMUCTaHHAM NpPOTOKOSY i3
npuknagy 1. Y pQesikux BapiaHTax 34iACHeHHs MyTeiHn IL-2 abo ix Fc-3nuTi Oinkm  Takox
xapaktepusytoTbca 10-geHHo0 cTabinbHICTHO, WO cTaHoBUTL Binblue 25 %, 30 %, 40 %, 50 %, 60 %,
70 %, 80 %, abo 90 %, 3a BUKOPUCTaHHA NPOTOKONY i3 Npuknaay 2.

Y pesikmx BapiaHTax 34iMCHeHHs MyTeiHn IL-2 abo ix Fc-3nuTi Ginku xapakTepuayoTees BinbLu Hix
30 % aktuBauii pSTAT perynatopHux T-knituH y pasi o6pobkun 200 HM IL-2 3 BMKOPUCTaHHAM
npotokony i3 npuknagy 1. Y geskux BapiaHTax 34iMCHEHHA myTeinn IL-2 abo ix Fc-3nuTi Ginku
xapaktepusytoTbes binb Hix 40 % aktusauii pSTAT perynatopHux T-knituH y pasi 06pobkn 200 HM
IL-2 3 BUKOpPUCTaHHAM MpOTOKOSy i3 npuknagy 1. Y gesikmx BapiaHTax 3gincHeHHs myTeiHm IL-2 abo ix
Fc-3nuTi 6inkn xapaktepuaytoTbest Oinbll Hixk 50 % aktuBauii pSTAT perynatopHux T-kniTvH y pasi
006po6kn 200 HM IL-2 3 BMKOpUCTaHHSIM MPOTOKONY i3 Npuknaagy 1. Y gesknx BapiaHTax 30iMCHEHHS
myTeiHm IL-2 abo ix Fc-3nuTi Ginkum xapaktepusyoTbca 6inbw Hix 60 % axktuBauii pSTAT
perynaTopHux T-kniTuH y pasi 06pobkn 200 HM IL-2 3 BMKOpUCTaHHAM NpPOTOKONYy i3 npuknagy 1. Y
AesKnX BapiaHTax 34ilncHeHHsA myTeinm IL-2 abo ix Fc-3nuTi 6inkn xapakrepuaytoTbcs BinbL Hix 70 %
aktmBauii pSTAT perynatopHux T-kniTuH y pasi 06pobku 200 HM |L-2 3 BUKOpUCTaAHHAM NPOTOKOMY i3
npuknagy 1. Y peakux BapiaHTax 3gincHeHHs wyTteinn IL-2 abo ix Fc-anuti 6inkm Takox
xapaktepusytoTbca 10-geHHO0 cTabinbHICTIO, WO cTaHoBUTL Binblue 25 %, 30 %, 40 %, 50 %, 60 %,
70 %, 80 %, abo 90 %, 3a BUKOPMUCTaHHA NPOTOKONY i3 Npuknagy 2.

Mpuknagn wmyTeiHiB IL-2 BknovawTb 6e3 obmexeHHs wmyTeiHn |L-2, wo nepegbavalotb
3amiHy(3aminn) V91K, D20L; D84R, E61Q; V91K, D20A, E61Q, M104T; N88K, M104L; VI91H, M104L;
V91K, H16E, M104V; V91K, H16R, M104V; V91K, H16R, M104T; V91K, D20A, M104T; V91K, H16E,
M104T; V91K, H16E, E61Q, M104T; V91K, H16R, E61Q, M104T; V91K, H16E; V91H, D20A, M104T;
H16E, V91H, M104V; V91H, D20A, E61Q, M104T; V91H, H16R, E16Q; V91K, D20A, M104V; H16E,
V91H; V91H, D20A, M104V; H16E, V91H, M104T; H16E, V91H, E61Q, M104T; V91K, E61Q, H16E;
V91K, H16R, M104L; H16E, V91H, E16Q; V91K, E61Q, H16R; D20W, V91K, E61Q; V91H, H16R;
V91K, H16R; D20W, V91K, E61Q, M104T; V91K, D20A; VI91H, D20A, E16Q; V91K, D20A, M104L;
V91H, D20A; V91K, E61Q, D20A; V91H, M104T; V91H, M104V; V91K, E61Q; V91K, N88K, E61Q,
M104T; V91K, N88K, E61Q; VI91H, E61Q; VI1K, N88K; D20A, H16E, M104T; D20A, M104T; H16E,
N88K; D20A, M104V; D20A, M104L; H16E, M104T; H16E, M104V; N88K, M104V; N88K, E61Q;
D20A, E61Q; H16R, D20A; D20W, E61Q; H16E, E61Q; H16E, M104L; N88K, M104T; D20A, H16E;
D20A, H16E, E16Q; D20A, H16R, E16Q; V91K, D20W; V91A, H16A; V91A, H16D; VI91A, H16E;
V91A, H16S; V91E, H16A; VI1E, H16D; V91E, H16E; V91E, H16S; V91K, H16A; V91K, H16D;
V91K, H16S; ta/abo V91S, H16E B aMiHOKMCNOTHIN nocnigoBHOCTI, BUKNageHin nig SEQ ID NO:2.
MyTeinn IL-2 3a gaHuMm BMHaxodoM HeoboB'A3koBO nepepdadaoTb 3amiHy C125A. Xova Moxe 6yTn
nepeBaXKHUM 3HWDKEHHSA KiNbKOCTI JoAaTKOBMX MyTaui y nocnigoBHocTi IL-2 ankoro Tuny, y gaHomy
BMHaxopdi nepenbadeHi MyTeiHm IL-2, wo Takox nepenbayatoTb ycikaHHSA W/abo OoJaTKoBi BCTaBKM,
aenedii n/abo 3amiHM Ha gogaTtok Ao 3amiHm V91K, D20L; D84R, E61Q; V91K, D20A, E61Q, M104T,;
N88K, M104L; V91H, M104L; V91K, H16E, M104V; V91K, H16R, M104V; V91K, H16R, M104T;
V91K, D20A, M104T; V91K, H16E, M104T; V91K, H16E, E61Q, M104T; V91K, H16R, E61Q, M104T;
V91K, H16E; V91H, D20A, M104T; H16E, V91H, M104V; V91H, D20A, E61Q, M104T; V91H, H16R,
E16Q; V91K, D20A, M104V; H16E, V91H; V91H, D20A, M104V; H16E, V91H, M104T; H16E, V91H,
E61Q, M104T; V91K, E61Q, H16E; V91K, H16R, M104L; H16E, V91H, E16Q; V91K, E61Q, H16R;
D20W, V91K, E61Q; V91H, H16R; V91K, H16R; D20W, V91K, E61Q, M104T; V91K, D20A; V91H,
D20A, E16Q; V91K, D20A, M104L; V91H, D20A; V91K, E61Q, D20A; V91H, M104T; V91H, M104V;
V91K, E61Q; V91K, N88K, E61Q, M104T; V91K, N88K, E61Q; VI91H, E61Q; VI1K, N88K; D20A,
H16E, M104T; D20A, M104T; H16E, N88K; D20A, M104V; D20A, M104L; H16E, M104T; H16E,
M104V; N88K, M104V; N88K, E61Q; D20A, E61Q; H16R, D20A; D20W, E61Q; H16E, E61Q; H16E,
M104L; N88K, M104T; D20A, H16E; D20A, H16E, E16Q; D20A, H16R, E16Q; V91K, D20W; VI1A,
H16A; V91A, H16D; V91A, H16E; V91A, H16S; VI1E, H16A; V91E, H16D; V91E, H16E; V91E,
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H16S; V91K, H16A; V91K, H16D; V91K, H16S; Ta/abo V91S, H16E, 3a ymoBM, WO BKasaHi MyTeiHM
36epiraloTb aKkTMBHICTb, WO MepeBaxHO iMmiTye Treg. TakMMm 4YMHOM, Yy BapiaHTax 34iMCHEHHS
nepenbaveHi MyteiHn IL-2, aki nepeBaXXHO CTUMYMIOIOTb KMITUHW Treg i MICTATb aMiHOKUCIOTHY
nocnigoBHiCTb, Wo nepenbadae 3amiHy V91K, D20L; D84R, E61Q; V91K, D20A, E61Q, M104T,;
N88K, M104L; V91H, M104L; V91K, H16E, M104V; V91K, H16R, M104V; V91K, H16R, M104T,
V91K, D20A, M104T; V91K, H16E, M104T; V91K, H16E, E61Q, M104T; V91K, H16R, E61Q, M104T;
V91K, H16E; V91H, D20A, M104T; H16E, V91H, M104V; V91H, D20A, E61Q, M104T; V91H, H16R,
E16Q; V91K, D20A, M104V; H16E, V91H; V91H, D20A, M104V; H16E, V91H, M104T; H16E, V91H,
E61Q, M104T; V91K, E61Q, H16E; V91K, H16R, M104L; H16E, V91H, E16Q; V91K, E61Q, H16R;
D20W, V91K, E61Q; V91H, H16R; V91K, H16R; D20W, V91K, E61Q, M104T; V91K, D20A; V91H,
D20A, E16Q; V91K, D20A, M104L; V91H, D20A; V91K, E61Q, D20A; V91H, M104T; V91H, M104V;
V91K, E61Q; V91K, N88K, E61Q, M104T; V91K, N88K, E61Q; V91H, E61Q; V91K, N88K; D20A,
H16E, M104T; D20A, M104T; H16E, N88K; D20A, M104V; D20A, M104L; H16E, M104T; H16E,
M104V; N88K, M104V; N88K, E61Q; D20A, E61Q; H16R, D20A; D20W, E61Q; H16E, E61Q; H16E,
M104L; N88K, M104T; D20A, H16E; D20A, H16E, E16Q; D20A, H16R, E16Q; V91K, D20W; VI1A,
H16A; V91A, H16D; V91A, H16E; V91A, H16S; V91E, H16A; V91E, H16D; V91E, H16E; V91lE,
H16S; V91K, H16A; V91K, H16D; V91K, H16S; Ta/abo V91S, H16E, i aki Ha woHanmeHwe 90 %,
woHanmeHwe 91 %, woHanmeHwe 92 %, woHanmeHwe 93 %, woHarnmeHwe 94 %, woHaMeHLue
95 %, woHanmeHwe 96 %, woHanmeHwe 97 %, woHanmeHwe 98 % abo woHanmeHwe 99 %
iAEHTMYHI aMiHOKMCIOTHI nocnigoBHocTi, BuknageHin nig SEQ ID NO:2. B ocobnuBo nepeBaxHWX
BapiaHTax 34iNCHEHHs Taki MyTeiHM IL-2 MiCTATb aMiHOKMCROTHY NOCNIAOBHICTb, Sika Ha LWOHaNMeHLe
90 %, woHarmeHwe 91 %, woHanmeHwe 92 %, woHarmeHwe 93 %, uwoHarmeHwe 94 %,
LoHarMeHLUe 95 %, woHanmeHLe 96 %, woHanmeHLle 97 %, woHameHLwle 98 % abo LwoHalkMeHLle
99 % igeHTU4YHa aMiHOKMCNOTHIN nocnigosBHocTi, BuknageHin nig SEQ ID NO:2.

Y BuNagky amiHOKMCMOTHMX MOCMIAOBHOCTEN iAEHTUYHICTL i/abo nogibHiCTe nocnigoBHOCTEN
BM3HAYaloTb i3 3aCTOCYBaHHSAM CTaHAApTHUX METOAMK, BiAOMMX 3 PIiBHSA TEexXHikW, BKMovawyn 6e3s
0BOMeXeHHs anropyMTM NoKanbHOI iAEHTUYHOCTI nocnigoBHOCTi 3a Smith and Waterman, 1981, Adv.
Appl. Math. 2:482, anroputm BMpiBHIOBaHHS igeHTMYHOCTI nocnigoBHocTen 3a Needleman and
Wunsch, 1970, J. Mol. Biol. 48:443, nowyk 3a metogomM nogibHocTi 3a Pearson and Lipman, 1988,
Proc. Nat. Acad. Sci. U.S.A. 85:2444, komn'toTepu3oBaHi peanisdauii gaHumx anroputmis (GAP,
BESTFIT, FASTA i TFASTA B Wisconsin Genetics Software Package, Genetics Computer Group,
575 Science Drive, MegucoH, wrtat BickoHcuH, CLUA), nporpamy ans nocnigoBHocTen Best Fit,
onucaHy B Devereux et al.,, 1984, Nucl. Acid Res. 12:387-395, nepeBaxHO i3 3acTOCyBaHHAM
napameTpiB 3a 3aMOBYYyBaHHAM, abo 3a gonomorot nepernsagy. lNepeBaxHO BiACOTOK iAEHTUYHOCTI
po3paxoBytoTb 3a gonomoroto FastDB Ha migcTasi HacTynHux napameTpiB: wTpad 3a po30ikHICTb 1;
wTpad 3a BBeAeHHA rena 1; wrpad 3a npogosxeHHd rena 0,33 i wrpad 3a 3B'asyBaHHsa 30, "Current
Methods in Sequence Comparison and Analysis, " Macromolecule Sequencing and Synthesis,
Selected Methods and Applications, pp 127-149 (1988), Alan R. Liss, Inc.

Mpuknagom 3actocoBHoro anroputmy € PILEUP. 3a gonomoroto PILEUP ogepxytoTe MHOXWHHE
BMPIBHIOBaHHS NOCMIQOBHOCTEN Ha NigcTasi rpyny CropigHEeHWUX MOCNiAOBHOCTEN i3 3aCTOCYBaHHSAM
NnoCrnigoBHMX MOMAapHUX BUPIBHIOBaHb. 3a MOro AOMOMOrOK TakoX MOXHa nobyayeBaTu OepeBo, 3a
OOMOMOrold  9KOro BWAHI  KnacTepusaliiHi  B3aEMO3B'A3KM, BWKOPUCTOBYBaAHi AN CTBOPEHHS
BupiBHIOBaHHA. PILEUP BuKOpMCTOBYE CMpOLLEeHHs MeTody nocnifoBHOro BUpiBHIOBaHHA Feng &
Doolittle, 1987, J. Mol. Evol. 35:351-360; cnoci6 nogibHuin Tomy, skuin onucaHun B HIgGins and
Sharp, 1989, CABIOS 5:151-153. 3actocoBHi napameTtpu PILEUP BkntovatoTb cTaHgapTHUW wiTpad
3a BBefeHHs rena 3,00, cTangapTHUM WTpad 3a nogosxeHHs rena 0,10 i ouiHoBaHi KiHLEBI renu.

IHWKM NpuKnagoMm 3acTocoBHOro anroputmy € anroput™m BLAST, onucanuim B Altschul et al.,
1990, J. Mol. Biol. 215:403-410; Altschul et al., 1997, Nucleic Acids Res. 25:3389-3402; i Karin et al.,
1993, Proc. Natl. Acad. Sci. U.S.A. 90:5873-5787. OcobnmBo 3acTocoBHOW nporpamoto BLAST e
nporpama WU-BLAST-2, ska 6yna ctBopeHa Altschul et al., 1996, Methods in Enzymology 266:460-
480. B WU-BLAST-2 BMKOpPMCTOBYIOTb [Jekiflbka napaMeTpiB MOWyKy, Ans OinblWocTi 3 AKMX
YCTaHOBMEHi 3Ha4YeHHA 3a 3amoB4YyBaHHAM. [lapameTpu, WO KOPUrylOTbCS, BCTaHOBMEHi 3
HaCTYNHUMKU 3HaAYEeHHAMMU: OOBXMHA NepekpuBaHHa = 1, YacTka nepekpvBaHHA = 0,125, rpaHunyHa
poBxmHa cnosa (T) = Il. TMNapametpy HSP S i HSP S2 € AuvHamMiyHMMKM 3HAYEHHAMU 1
YCTaHOBIMIOTLCA CaMOK MNPOrpamMor0 3anexHOo Bif CKragy KOHKPEeTHOI MOoCrnigoBHOCTI W cknaay
KOHKPETHOI 6a3n gaHux, 3a siKoi MpOBOAMTBLCS MOLUYK MOCMIAOBHOCTI, WO CTAHOBWUTL iHTEpEeC; npwu
LbOMY AaHi 3Ha4YeHHS MOXYTb OYTU CKOpPUroBaHi ANS NiABULLEHHST YyTIUBOCTI.

HopatkoBum 3actocoBHMM anroputMoM € BLAST i3 yBeeHHAM renis, Npo sIKUA NOBIOMMSETLCA
B Altschul et al., 1993, Nucl. Acids Res. 25:3389-3402. Y BLAST i3 yBeeHHsIM renis BUKOPUCTOBYIOTb
NnokasHukM 3amiim 3 BLOSUM-62; rpaHndHmin napameTp T BCTAHOBNEHU Ha 9; MeToa ABOX XiTiB Anis
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3anycky MoAoBXeHb 0e3 yBedeHHs reniB 3agae MOAOBXeHH rena k 3HauyeHHs 10+k; Xy
BCTaHoBneHMn Ha 16, i Xg BCTaHoBneHun Ha 40 anga cragii nowyky B 6asi gaHux i 67 gns
3aBepLuanbHoOi cTagii anroputmis. BupiBHIOBaHHS 3 renamum 3anyckaloTbCs 3a JONOMOro NOKa3HMKA,
o Bignosigae npnbnuaHo 22 Gitam.

Xoua finsHKa AN BBEAEHHS BapiaHTa aMiHOKUCIOTHOI NOCMiJOBHOCTI MoXe O6yTn BuU3HayeHa
nonepeaHbLO, caMme MyTauisa He noTpebye nonepeaHbOro BU3HaYeHHs. Hanpuknag, wob ontumisysatu
XapakTepUCTUKN MyTalii B AaHOMY CaWTi, MOXHa NPOBECTU BMNAOKOBUMA MyTareHe3 y KOAOHi- abo
AiNAHUi-MileHi 1 NMPOBECTU CKPUHIHT eKkcnpecoBaHoro MyTteiHy IL-2 woago ontumManbHOi KoMbGiHauii
HeobXxigHoi akTMBHOCTI. [lobpe BigoOMi METOOUKN 3OIACHEHHST MyTaLil i3 3aMilleHHAM y nonepeaHbo
3agaHnx cantax y [JHK i3 Bigomoto nocnigoBHicTIo, Hanpuknag, mytareHes i3 npanmepom M13 i MJ1P-
MyTareHe3. CKpUHIHI MyTaHTIB MOXHa NPOBOAUTW, HANpUWKIag, i3 3aCTOCyBaHHAM aHanisiB, onmcaHux
Yy AA@HOMY JOKYMEHTI.

AMIHOKUCITIOTHI 3aMiHWK 3a3BM4Yain SBMSOTb COOOK OAMHOYHI 3anuWLLIKW; BCTABKM 3a3Bu4dan 6yayTb
CTaHoBUTY Big NpnbnusHo ogHoro (1) oo npubnusHo asaauaTh (20) amiHOKMCNOTHUX 3amnuLLKIB, Xo4a
JonyckalTbCcsa 3HaYHO GinbLui BcTaBky. [enedii BapitotoTbea Big npubnunsHo ogHoro (1) 4o npubnumsHo
aBagusTtn (20) aMiHOKMCNOTHMX 3anuLLkiB, X04a B AesikuxX BUNagkax geneuii MoxyTb 6yt Habarato
OinbLue.

3awmiHun, geneduii, BctaBkn abo Byab-ska iX komBiHauia MOXYTb BYTN BUKOPUCTaHI ANS oAepKaHHS
KiHLeBOro noxigHoro abo BapiaHTa. £k npaBwuno, Ui 3MiHW 34JIMCHIOIOTLCA LWOAO AEKiNbKOX
aMiHOKMCNOT Ansl 3Be4EeHHS A0 MiHIMYMY 3MiHM MONEKYNN, 30Kpema, iMyHOreHHOCTI 1 cneundivHoCTi
aHTUreHsB'a3yBanbHoro binka. OgHak 3a neBHUX 06CcTaBMH NpUNyCcTUMI Binbli 3mMiHK. KoHcepBaTUBHI
3aMiHM 3a3BUYal BUKOHYOTb 3riQHO 3 HACTYMHOK CXEeMO0, NpeacTaBreHo B Tabnuui 1.

Tabnuusa 1
BuxigHuin 3anuiuok IntocTpaTmBHI 3aMiHM
Ala Ser
Arg Lys
Asn GIn, His
Asp Glu
Cys Ser, Ala
Gin Asn
Glu Asp
Gly Pro
His Asn, GIn
lle Leu, Val
Leu lle, Val
Lys Arg, GIn, Glu
Met Leu, lle
Phe Met, Leu, Tyr, Trp
Ser Thr
Thr Ser
Trp Tyr, Phe
Tyr Trp, Phe
Val lle, Leu

CyTTeBi 3MiHM y (pyHKUiT ab0 iMyHOMNOrYHOT iAEHTUYHOCTI BUKOHYIOTb 3a JOMNOMOIoK BMOOPY MEHLL
KOHCEpPBaTUBHUX 3aMiH, HiXX nokasaHi B Tabnuui 1. Hanpuknag, MoxyTb OyTW BMKOHAHI 3aMiHu, sKi
OinblW CyTTEBO BMMMBAKTb Ha CTPYKTYPY MNOMINENTUAHOrO KiCTAKa B AiNsHUi 3MiHW, Hanpuknag,
CTPYKTYpy anbda-cnipani abo 6eta-nucta; 3apsag abo rigpodobHICTL MONekynu Ha AiNsSHUi-MilLeHi;
abo OCHOBHY 4acTuHy 6GiyHOro mnadutora. 3amiHu, sKi 3aranoM CAPUYMHAKTL HaWBINbLWi 3MiHU Y
BNacTMBOCTAX Moninentuay, SBnsoTb COOO0I0 Ti, B AKMX (a) MApOdinbHUA 3an1LLIOK, Hanpukniag cepun
abo TpeoHin, 3amiHeHWM Ha rigpodoOHMIA 3anuLIOK, Hanpuknag, nevuun, isonenunn, dexinanadin,
Banin abo anain (abo 3amiHeHUn Hum); (b) uMcTeiH abo nNponiH 3aMiHEHUA Ha Gyab-AKUN HWWRA
3anuwok (abo 3amMiHeHWW HWMM); (C) 3anuWOK, WO MICTUTb E€NEKTPOMO3UTMBHMIN OiYHUIA naHutor,
Hanpuknag, nisun, apriHin abo rictngun, 3amMiHEHWN Ha eneKkTpOoHeraTMBHUI 3anuLLIOK, HaNpuKnag,
rnytamin abo acnaptun (abo 3amiHeHWM HUM); abo (d) 3anuwWoK, WO MICTUTL OB'eMHUIA BivHUNIA
naHutor, Hanpuknag, deHinanaHiH, 3aMiHEHUA Ha 3anuLIOK, WO He MICTUTb OiYHMI naHutor,
Hanpuknag, rmiynH (abo 3aMiHEHUIA HUM).

BapiaHTu 3a3Bu4al xapakTepuayloTbCa Takol CaMo SIKICHOK GionoriYyHOK akTUBHICTIO 1 ByayThb
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CMPUYMHATY TaKy camy iMYHHY BiAMnoBigb, SIK i aHamnor, Wo 3yCTpivYaeTbCa B NPMPOAiI, Xo4a BapiaHTK
TakoX BiabupalTb ANg Moaudikauii xapaktepuctuk MyTteiHy IL-2 3a mipoto HeobxigHocTi. Ak
anbTepHaTMBa BapiaHT MOXe OyTM CKOHCTPYMOBaHUM TakMM YMHOM, L0 6GionoriyHa akTMBHICTb
MyTeiHy IL-2 Byae 3miHeHa. Hanpuknag, canTu rmniko3nnioBaHHA MOXYTb OyTu 3MiHeHi abo BuaaneHi,
SIK OBroBOPIOETLCHA B AAHOMY JOKYMEHTI.

MyTeiHun IL-2, o xapakTepunaytoTbCsl NOOOBXEHNM NEpPiogOM HaMIBXUTTS B CUPOBATLL KPOBI

Ockinbkn myTeinm IL-2, nepenbaveHi B JaHOMy [OOKYMEHTI, MepeBaKHO NpU3BOAATb A0
NiABULLIEHHS KINbKOCTI Treg NopiBHAHO, Hanpuknag, i3 knitnHammn Teff abo NK-knitTuHamu, ouikyeTbes,
Lo npodinb 0e3nekn npu BBeAEHHI NauieHToBI Oyae Biapi3HATUCS Big npodinto 6e3sneku IL-2 ankoro
Tvny abo PROLEUKIN® (angecnevikiH; Novartis, basenb, LUBenuapis). MobivHi edpekTu, acouiioBaHi
3 IL-2 gmkoro Tmny abo PROLEUKIN®, Bknto4dalTb rpynonogioHi cumMnTomun, O3HOO/TpeMTiHHS,
apTparnrilo, NMXOMaHKy, BUCUMN, CBEpPONsYKy, peakuii B Micui iH'ekuii, rinoTeHsilo, diapeto, HyAoTy,
TPMBOXHICTb, CMIYTaHICTb CBIAOMOCTI 1 genpecito. Myteinu IL-2, nepenbadeHi B AaHOMy OOKYMEHTI,
MOXYTb OYTW 3MiHEHI ANg BKOYEHHS abo 3nMTTa 3 MOMeKynamu, ki NOJOBXYITb Nepios HaniBxuTTA
MyTeiHy B cMpoBaTLi KpoBi 6e3 nigBULLIEHHS PU3MKY TOrO, LLIO Take NOAOBXEHHS nepiogy HaniBxXuTTa
npuseene Ao NiaBULLIEHHA MMOBIPHOCTI abo iHTEHCMBHOCTI NOBiYHOro edhekTy abo HebaxkaHoro asuLla
B nauieHTa. lligwkipHe BBEAEHHS A03U Takoro MyTEiHY i3 NOAOBXEHWM MEepiogoM HamiBXMTTS B
cupoBaTLUi KpoBi MOXe 3abe3neynmTu TpuBarne OXOMSEHHs MileHi 3 6inbl HWM3bKUM CUCTEMHUM
MakcumanbHuM BNAmBoM (Cmax). [logoOBXeHWM nepiog HamiBXuTTa B CUMPOBATLi KPOBi  MOXe
3abeanevyBaTh GinblU HU3bKMIA @00 MEHLL YacCTUI PEXUM YBEOEHHS 403U MyTeiHy.

Mepioa HaniBXMUTTS B cupoBaTLi KpoBi MyTeiHiB IL-2, nepenbadeHnx y gaHoMy OOKYMEHTI, MOXe
OyTV nogoBXeHui No cyTi 6yab-kMM cnocobom, BiooMum 3 piBHS TexHikK. Taki cnocobu BKMYalTb
3MiHY NOCnigOBHOCTI MyTeiHy IL-2 ons BKIOYEHHSA NenTtuay, sikun 3B'A3yeTbCA 3 HeOHaTanbHUM Fcy-
peLenTopoM abo 3B'A3yeTbCst 3 BINKOM, L0 XapakTepu3yeTbCA MiABULLIEHUM NEPIOAOM HaMBXMWTTS B
cupoBaTui KpoBi, Hanpuknag, 1IgG abo nacbkum cupoBaTkoBUM anbbymiHOM. B iHWKMX BapiaHTax
30iiCHEeHHs MyTeiH IL-2 3nuTum 3 noninenTugom, fkun 3abesneyye 3nNuUTIM MONEKYNi NOJOBXEHWN
nepiog HaniexuTtTd. Taki noninentnam BkntoyaoTb Fc IgG abo iHwWwi noninentuamn, sk 38'A3yt0TbCA 3
HeoHaTanbHUM Fcy-peuenTtopom, NIOACBKMM CMPOBATKOBUM anbbymiHOM abo noninenTugamu, Ski
3B'A3yI0TbCA 3 BIMNKOM, WO XapakTepu3yeTbCa NOAOBXKEHMM NEpPIoAOM HaMiBXMTTS B CUPOBAaTLi KPOBI.
Y nepeBaxHUX BapiaHTax 34iNCHEHHs MyTeiH IL-2 3nutun 3 monekynoto Fc IgG.

MyTteiH IL-2 moxe ©Oytm 3nutuin 3 N-kiHuem abo C-kiHuem Fc-ginsHkm IgG. Ak nokasaHo B
npuknagax, 3anutts 3 C-kiHuem Fc-ginsHkm IgG nigTpumye akTuMBHICTL MyTeiHy IL-2 Ginbwoto mipoto,
HiX y pasi 3nutTa 3 N-kiHuem Fc 1gG.

OavH BapiaHT 3[iMCHEHHA OaHOro BMHaxody CTOCYETbCA AuMeEpY, WO MiCTUTb ABa Fc-3nuTtux
noninenTnan, CTBOPEHi WNAXOM 3nuTTa MyTelHy IL-2 3 Fc-ginaHkow aHtuTina. OJumep MoxHa
ofepXaTu, Hanpuknag, 3a JOMOMOro BCTaBKM 3MIMTONO FeHa, WO KoAye 3nutuia Binok, y BignosigHUn
BEKTOP eKCMpecii, eKCnpecii 3NuToro reHa B KNiTMHax-xassiHax, TpaHCOpPMOBaHNX PEKOMBIHAHTHUM
BEKTOPOM €KCMpeCii, i CknagaHHs ekcnpecoBaHoro 3nutoro binka y 6arato Yomy nogibHO mornekynam
aHTUTIn, nicna Yoro MiX Fc-pparMeHTamMu YTBOPIOKOTLCA MiKITAHUIOMOBI 3B'A3KW 3 YTBOPEHHAM
anmvepa.

Tepmin "noninentug Fc" abo "Fc-ginsHka", BUMKOPUCTOBYBaHWA Yy AAHOMY AOKYMEHTI, BKIOYaE
HaTMBHI N MyTEIHOBI hopMM MoninenTuaiB, ogepXaHux 3 Fc-ainaHkn aHTuTInG, | MoXxe ABNSATU co60ot0
YacTuHy abo 3nuTKx BinkiB Ha ocHoBi MyTeiHy IL-2, abo aHTuTin go IL-2 3a gaHnm BMHaxogoM. Takox
BKIMIOYEHi YyCideHi opMu Takux noninenTuaie, WO MICTATb LWapHIpHY OiNgHKY, £ka cnpuse
anmepusadii. Y neBHUX BapiaHTax 34iMcHeHHsA Fc-gingHka mictute gomeH CH2 i CH3 aHTuTina.
Mopsg i3 MOAOBXEHUM nepiogoM HanIiBXUTTA B CUpoBaTUi KpoBi 3nuTi OGinku, wo Mictate Fc-
dparmeHT (A oniromMepu, YTBOPEHi 3 HUX), XapaKTepuUsylTbCA NepeBarold Merkoro OYULLIEHHS 3a
aornomoroto acdiHHOI xpomaTorpacii NopiBHAHO 3 konoHkamu 3 Ginkom A abo Ginkom G. lNMepeBaxHi
Fc-pinaHkn ogepxytoThb i3 1IgG nmoguHn, akun Brtovae 1gG1, 1gG2, IgG3 i 1IgG4. Y gaHOMy OOKYMEHTI
KOHKpPEeTHi 3anuwkn B Fc igeHTUdIKyloTbCA 3a NOSTIOXKEHHSM. YCi NOMNoXeHHA Fc 3acHOBaHi Ha cxemi
Hymepaduii 3rigHo EU.

OpHa 3 dyHKUin Fc-gingHkn aHTuTIna nonsdrae B TOomy, WO6 MOBIZAOMASATU iIMYyHHY CUCTEMY Y
BUMAaZKY, SKLLO aHTUTINO 3B'A3YETLCS 3i CBOEIO MilleHH0. BoHa BBaxaeTbCs "eekTopHO yHKUiE".
B3aemogia npu3BoauTb ao aHTUTINO3anexHoi KNiTUHHOT LMTOTOKCUYHOCTI (ADCC),
aHTUTINO3anexHoro knituHHoro daroumTto3dy (ADCP) i/abo KoMnneMeHT3anexHoi LUTOTOKCUYHOCTI
(CDC). ADCC i ADCP onocepefkoByloTbcs 3B'A3yBaHHsAM Fc 3 Fc-peuentopaMmy Ha NOBEPXHi KNiTUH
iMmyHHOT cucTtemun. CDC onocepeOKOBYETbCS 3a AOMOMOroK 3B'sdyBaHHA Fc 3 Ginkamu cuctemu
KoMmnnemeHTy, Hanpuknag C1q.

Migknacu 1gG BiOpI3HAIOTECA 3a CBOEK 3[aTHICTIO onocepefkoByBaTM edeKTOPHI YHKLT.
Hanpuknag, 1gG1 Habarato nepesepwye 1gG2 i 1IgG4 B onocepeakyBaHHi ADCC i CDC. Takum
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UYMHOM, Y BapiaHTax 34iACHEHHS, B AkMX edheKTopHa (byHKLUist € HebaxaHot, nepeBaxHuM € Fc 1gG2.
OpHak Bigomo, WO Monekynu, ki mictate Fc 1gG2, € 6inbw cknagHi y BUFOTOBMEHHI W
XapakTepusylTbCa MeHLU NpuBabnnemmMmu 6iodisMYHNMKN BNACTUBOCTAMM, TaKMMK SIK BinbLl KOPOTKUIA
nepiog HaNiBXUTTS, NOPIBHSIHO 3 Moriekynamu, wo mictatb Fc IgG1.

EdektopHa dyHKuUis aHTUTIna moxe OyTu nigBuweHa abo 3HWXKEeHa 3a OONOMOroH BBEAEHHS
ofHiei abo pekinbkox MyTauim B Fc. Y BapiaHTax 3AiiCHEHHS AaHOoro BuHaxody nepenbaudeHi
MONeKynn Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro 6inka, wo mictatb Fc, ckoHCTpyroBaHunm ans
nocuneHHsa edgektopHoi dyHkuii (U.S. 7317091 i Strohl, Curr. Opin. Biotech., 20:685-691, 2009;
obuaBa BKITHOYEHI B JA@HUA AOKYMEHT 3a AOMOMOIOK MOCUMAaHHS Y BCiA CBOi MOBHOTI). INocTpaTuBHiI
monekynn Fc IgG1, wWwo xapakTepusyloTbCsl MiABULLEHOI edeKTOPHOW (YHKLIED, BKMOYaOTb
MOMNEeKynM 3 HacTynHuMK 3amiHamu: S239D/I332E; S239D/A330S/I1332E; S239D/A330L/I332E;
S298A/D333A/K334A; P2471/A339D; P2471/A339Q; D280H/K290S; D280H/K290S/S298D;

D280H/K290S/S298V; F243L/R292P/Y300L; F243L/R292P/Y300L/P396L;
F243L/R292P/Y300L/V305I/P396L; G236A/S239D/1332E; K326A/E333A; K326W/E333S;
K290E/S298G/T299A; K290N/S298G/T299A; K290E/S298G/T299A/K326E; Ta/abo

K290N/S298G/T299A/K326E.

IHWKWM cnocib niaBuweHHs edbekTopHOI yHKUiT BinkiB, Wwo MicTaTe Fc IgG, nonsirae B 3HWKEHHI
dykosunioBaHHsa Fc. Bupanenns sgpa dykosn 3 omirocaxapugis Tuny GiaHTEHapHWX KOMMMEKCIB,
npuegHaHux o Fc, npuBeno Ao 3HaYHOro MiaBULLEHHA edekTopHoi dyHKuii y Burnagi ADCC 6es
3MiHWN 3B'sI3yBaHHS aHTUreHy abo y Burnsai edgektopHoi cyHkuii CDC. Bigomo pgekinbka cnocobis
3HWKEHHSA abo yCyHeHHS pyko3umoBaHHA MONEKyn, Wo MicTaTe Fc, Hanpuknag, aHTuTin. BoHwu
BKIMOYalOTb PEKOMOIHAHTHY EKCMPECi0 B NEBHMX KMNITUHHMX MiHIAX ccaBUiB, Yy TOMY YMCHi MiHii KMiTUH 3
HokayTom FUTS8, BapiaHTHOI niHii CHO Lec13, niHii kniTnH ribpugomun nautoka YB2/0, niHii kNiTuH, Wwo
MiCTATb Many iHTepdgepyBanbHy PHK, cneundivyHo cnpamoBaHy Ha reH FUTS8, i niHii kniTvH, wo
koekcnpecytoTb [-1,4-N-auetunrntokodamiHintpaHcdepasy Il i a-maHosmpgasy lonbmxku . Ak
anbTepHaTMBa Mofekyna, Wo MicTutb FC, Moxe ekcnpecyBaTWCs B KNiTWHI, BIOMIHHIN Big KMiTWHK
CCaBLUs, Hanpuknag, y POCNMHHIN KNiTWHI, KNITUHI gpixxaxiB abo NpokapioTUYHIN KNiTWHI, Hanpuknag,
E. coli.

Y neBHUX BapiaHTax 34iNCHEHHS MONEKynM Ha OcHoBi MyTeiHy IL-2 i Fc-anuTtoro 6inka abo
aHTuTina go IL-2 3a gaHum BMHaxXodoM MICTATb Fc, CKOHCTpyMOBaHUM ANS 3HWXKEHHS edeKTOpPHOI
dyHKUiT. IntocTpatvBHi Monekynu Fc, WO XapakTepuayloTbCA 3HMKEHOK edqeKTOPHOK (YHKLIE,
BKMOYaOTb MONEKynu 3 HacTynHuMu 3amiHamu: N297A abo N297Q (IgGl); L234A/L235A (IgGl);
V234A/G237A (1gG2); L235A/G237A/E318A (IgG4); H268Q/V309L/A330S/A331S (IgG2);
C220S/C226S/C229S/P238S (IgG1); C226S/C229S/E233P/L234V/L235A (lgG1);
L234F/L235E/P331S (IgG1); Ta/abo S267E/L328F (IgG1).

Bioomo, wo IgG1 nognHn MicTuTb canT rniko3unioBaHHa B N297 (cuctema Hymepalii 3rigHO 3
EU), i rniko3unioBaHHs cnpusie edpekTopHini dyHKLii aHTUTIN Ha ocHoBi IgG1.

IntoctpaTtueHa nocnigosHicTb IgG1 npeactasnena nig SEQ ID NO:3:

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

1 5 10 15

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30

lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
35 40 45

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
65 70 75 80

Arg Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly
85 90 95

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle
100 105 110

Glu Lys Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin Val
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115 120 125

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser
130 135 140

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
145 150 155 160

Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
165 170 175

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
180 185 190

Asp Lys Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met
195 200 205

His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser
210 215 220

Pro Gly Lys
225

Mpynn myTtyBanu B N297 y pasi cnpobu ogep)aHHs arniko3avnboBaHMX aHTuTin. MyTtauii
3ocepeaxyBanu Ha 3amiHi N297 amiHokucnotamu, siKi HaragyrloTb acnapariH 3a (ismko-ximidHo
npupogoto, Takmmn sk rnytamid (N297Q) abo anaiH (N297A), akun imiTye acnapariHn 6e3 nonspHux
rpyn.

BukopuctoByBaHuin y  gaHOMy OOKYMEHTI TepMiH "arnikosunboBaHe aHTuTino" abo
"arniko3unboBaHmn Fc" cTocyeTbCa cTaTycy rMiko3unioBaHHS 3anuLLKy B NonoxeHHi 297 Fc. AHTuTino
abo iHWa monekyna MOXyTb XapakTepudyBaTUCA rNiKO3UMIOBaHHAM B OAHOMY abo AeKiNbKOX iHLWnX
MONOXEHHSIX, ane OAdHAaKOBO MOXYTb  BBaXaTUCsl  arfiko3unbOBaHUM  aHTUTINOM  abo
arnikosunboBaHum Fc-3nMtmum Ginkom.

Y pasi cnpobu cTBOpPeHHS edpeKTOPHO HedyHKLioHanbHoro Fc IgG1 6yno BusiBNeHo, Wo MyTauis
amiHokncnotn N297 I1gG1 noguHu B rmiumH, To6T0 N297G, 3abe3nedvye Habarato Oinblu BUCOKY
€(EeKTMBHICTb OYULLIEHHS 11 Biodi3NyYHi BNACTUBOCTI MOPIBHAHO 3 iHLUMMM aMiHOKUCITOTHUMKW 3aMiHaMu
uboro 3anuuwky. Oue. npuknag 8. TakuMm YMHOM, Y NepeBaxHUX BapiaHTax 34iINCHEHHS Mornekyna Ha
OCHOBI MyTeiHy IL-2 i Fc-3nuToro 6inka mictute Fc IgG1 nognHu, wo mictute 3amiHy N297G. Fc, wo
MicTUTb 3amiHy N297G, € 3acTOCOBHUM Y Byab-SKOMY KOHTEKCTIi, B SIKOMY Monekyna Mictutb Fc 1gG1
NOAVHKY, | He OBMEXYETbCHA 3aCTOCYBaHHAM Y KOHTEKCTi MOMeKynu Ha OcHoBi MyTeiHy IL-2 i Fc-
3nuToro Binka. Y neBHWX BapiaHTax 34iIMCHEHHS aHTUTINO MiCTUTb Fc, Wo mMicTuTb 3amiHy N297G.

Fc, wo mictute Fc 1gG1 nogmHmn, wo mictute mytauito N297G, moxe Takox nepegbadvaTtu
[oOaTKoBi BCTaBKW, Aeneuii  3aMmiHW. Y neBHUX BapiaHTax 3fiicHeHHa Fc 1gG1 nmoanHu MicTUTb
3amiHy N297G i ineHTu4Hui Ha woHanmeHwe 90 %, igeHTU4YHUI Ha woHanmeHwe 91 %, igeHTU4HUN
Ha woHanmeHwe 92 %, iOeHTUYHUIA Ha wWwoHanmeHwe 93 %, igeHTUYHM Ha woHanmeHwe 94 %,
iAeHTUYHUI Ha WoHarMeHwWwe 95 %, ineHTUYHUI Ha WoHarMeHwe 96 %, ieHTUYHUIA Ha LLOHaMeHLIe
97 %, iAEeHTUYHMI Ha woHalrMeHLwe 98 % abo ineHTUYHMIA Ha woHakMeHLwe 99 % aMiHOKUCNOTHIN
nocnigosBHocTi, BuknageHiv nig SEQ ID NO:3. B ocobnvBo nepeBaxHOMy BapiaHTi 34iMCHEHHS C-
KiHLEBWIA 3anMLOK Ni3uHY 3aMiHeHuIn abo BuganeHun. AMiIHOKMCIOTHA nocnigoBHicTb IgG1 noguHn,
wo nependbavae 3amiHy N297G i geneuito C-kiHueBoro nisvHy, Buknagexa nig SEQ ID NO:4.

Byno nokasaHo, WO arniko3unboBaHi Monekynu, wo Mictate Fc IgG1, € MeHw cTabinbHUMK, HixX
rNiko3unboBaHi Monekynu, wo mictate Fc 1IgG1. Fc-ginsHka moxe 6yTM 40AaTKOBO CKOHCTPYMOBaHa
ONSA nigBuLWEeHHA cTabinbHOCTI arniko3nnboBaHoi Monekynu. Y Aesikx BapiaHTax 34iMCHEHHs ogHa
abo fekinbka amiHOKMCMOT 3aMiHEHi Ha UMCTEIH 3 YTBOPEHHSM AMCYNbMigHNX 3B'A3KIB Y AMMEPHOMY
cTaHi. 3anuwku V259, A287, R292, V302, L306, V323 abo 1332 amiHOKMCNOTHOI MNOCnigoBHOCTI,
BuknageHoi nig SEQ ID NO:3, MoxyTb OyTu 3amiHeHi UMCTEIHOM. Y nepeBaXHUX BapiaHTax
34iNCHEHHS NEeBHI Napy 3anuLLKiB € 3aMilLleHMMU, TakK L0 BOHU NepeBaxHO YTBOPHOTb ANCYNbMIAHUNA
3B'I30K OAMH 3 OdHMM, Yy Takuh cnocid obmexytounm abo nonepemkaryn CKpeMONHOBaHHS
ancynb@igHux 3B'A3kiB. MNepeBaxHi nNapu BkntovaloTb 6e3 obmexeHHsa A287C i L306C, V259C i
L306C, R292C i V302C, a Takox V323C i I1332C.

Y paHomy [OKyMeHTi nepepbadeHi Fc-BmicHi Monekynu, B skMx oavH abo Aekinbka 3anuLukiB
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V259, A287, R292, V302, L306, V323 abo 1332 3amiHeHi LMCTEIHOM, NMpuKknagu sIKMX BKOYaKOTb
3anuuiku, wo mictate A287C i L306C, V259C i L306C, R292C i V302C, abo 3amiHn V323C i 1332C.

HopaTtkoBi myTaLii, ki MoXxyTb 6yTn BHeceHo B Fc IgG1, BknoyaoTe MyTauii, WO NonerwyTb
YTBOPEHHS1 retepoaumepa cepen Fc-BmicHMx noninentuaiB. Y pesknx BapiaHTax 3gincHeHHsa Fc-
OiNsiHKa CKOHCTpyrOBaHa ANnd CTBOPEHHA "BMCTyniB" i "3anaguH", ski nonerwywTb YTBOPEHHS
retepoamnmMepa i3 ABOX pi3HMx Fc-BMiCHMX noninenTuaHMX NaHUoriB y pasi koekcnpecii B knituHi. U.S.
7695963. B iHWKWX BapiaHTax 34iNCcHeHHsa Fc-gingHka 3aMiHeHa AN BMKOPWUCTAHHS enekTpoCcTaTUYHOI
B3aEMOAil 3 MeTO CTUMYINIOBaHHS YTBOPEHHS reTepoavMMepa, y TOW Xe 4ac nepeLukogkarun
YTBOPEHHIO roMoAaMMepa OBOX pi3HMX Fc-BMiCHMX noninentuaiB y pasi koekcnpecii B knituHi. WO
09/089004, ska BKMOYeHa B OaHUA OOKYMEHT 3a [OMOMOrOK MOCUITAHHA Yy BCii CBOI MOBHOTI.
MepeBaxHi retepoanmepHi Fc BkNtoYatoTb Ti, B AKMX 0AuH naHutor Fc mictute 3amiHnm D399K i E356K,
a iHwun naHutor Fc mictnte 3amidm K409D i K392D. B iHWKX BapiaHTax 34inCHEHHS oauH naHutor Fc
MicTuTb 3aminm D399K, E356K i E357K, a iHwunn naHutor Fc mictntb 3aminm K409D, K392D i K370D.

Y neBHUX BapiaHTax 34iMCHEHHS MOxe ByTu nepeBaxHuM, Wo6 Mornekyna Ha OCHOBI MyTeiHy IL-2
i Fc-anutoro 6inka 6yna MOHOMepHOlO, TOBTO MiCTWNa TifbKM OAHY MoOMekyny myTeiHy IL-2.
AHanoriyHo mMoxe 3Hagobutucsa 6i-, Tpu- abo TeTpacneundiyHe aHTUTINO, sike MOXe crneundiduHo
3B'A3yBaTuCs 3 OAHieln abo aekinbkoMa 0O4ATKOBMMM MILLEHAMU. Y TaKkuMx BapiaHTax 3giicHeHHs Fc-
ainaHka snutoro Ginka abo aHTuUTINa MOXe MICTUTM ofHy abo Aekinbka MyTauin, Ski MonerwylTb
YTBOPEHHS retepoammMmepa. 3nmtun 6inok abo aHTUTINO KoeKkcnpecyrTbea 3 Fc-ainaHko, Wwo MicTUTb
pPeuMnpoKHi MyTauil nopiBHAHO 3 MyTauissMM B MONeKyni Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro
noninenTuay, ane wo He MiCTUTb MyTeiH IL-2 abo BapiabenbHOro AoMeHa BaXXKOro NaHLtora aHTuTina
po IL-2. Y pasi yTBopeHHs1 reTepoaumepa ABox Fc-BMiCHUX noninentuaiB, ogepXaHun Ginok MicTUTb
TiNbKM oguH MyTeiH IL-2 abo aomeH, Wwo 3B'A3ye aHTUTINO Ao IL-2.

IHWKWM cnoci6 CTBOPEHHS MOHOMEPHOI MONeKynuM Ha OcHoBi MyTeiHy IL-2 i Fc-anutoro 6inka
nonsrae B 3nuTTi mMyTeiHy IL-2 3 moHomepHum Fc, T06TO FC-ginsHkow, fka He AMMepusyeTbes.
CrabinbHi MOHOMepHble Fc micTaTb MyTauii, Aki nonepemkalTb AuMepu3auilo 1 cTabinisyoTb
MOneKyny B MOHOMepHin dopmi. [lepeBaxHi moHomepHi Fc poskputi B WO 2011/063348, dka
BKIIOMEHA B AaHW [OKYMEHT 3a [OMOMOroK MOCWUMAaHHA Yy BCi NOBHOTI. Y MEBHMX BapiaHTax
30iAICHEHHS MONEKYNM Ha OCHOBI MyTeiHy IL-2 i Fc-3nuToro 6inka MictaTte Fc, Wo MiCTUTb HeraTMBHO
3apsmKeHi amiHokucnoTu B nonoxeHHax 392 i 409, pa3om i3 3aMiHOIO TPEOHIHY B NOMNOXEHHsX Y349,
L351, L368, V397, L398, F405 abo Y407.

Y neBHUX BapiaHTax 34iNCHEHHS MoneKkyna Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro Ginka mictutb
niHkep Mk Fc i myTeiHom IL-2. 3 piBHsi TexHiku BigomMa 0e3niy pisHUX MiHKepHWX noninenTugis, ki
MOXHa 3aCTOCOBYBaTW B KOHTEKCTi MONEeKynu Ha OcHoBi MyTeiHy IL-2 i Fc-anuToro Oinka. Y
nepeBaXXHUX BapiaHTax 34iNCHEHHS MoJfieKyna Ha OCHoBI MyTeiHy IL-2 i Fc-anutoro Ginka mictutb
ofHy abo gekineka koniv nentuay, wo cknagaerbca 3 GGGGS (SEQ ID NO:5), GGNGT (SEQ ID NO:
6) abo YGNGT (SEQ ID NO: 7) mix Fc i myteiHom IL-2. Y pedkux BapiaHTax 34iMCHEHHS
noninenTnaHa ginsHka Mixk Fc-ginaHkowo 1 ginsHkoto myTeiny IL-2 mictute ogHy konito GGGGS (SEQ
ID NO: 5), GGNGT (SEQ ID NO: 6) abo YGNGT (SEQ ID NO: 7). Ak noka3aHO B JaHOMYy AOKYMEHTI,
niHkepn GGNGT (SEQ ID NO: 6) abo YGNGT (SEQ ID NO: 7) rniko3untooTbCa y pasi ekcnpecii y
BiQNOBIOHUX KIITUHAX, | Take rMiKO3MMOBaHHA MoOXe cnpudaty ctabinisadii 6inka B po3uuHi #/abo nig
Yyac BBeAEHHS in vivo. TaknMm YMHOM, y NEBHMX BapiaHTax 34iNCHEHHS 3NUTUMIN BiNoK Ha OCHOBI MYTEIHY
IL-2 MiCTUTb rMiKO3UNboBaHMN MNiHkep MK Fc-AiNsaHKo 1 OingHKow MyTeiHy IL-2.

MepenbayaeTbes, WO MiKO3UNbOBaHUN MiHkep Moxe ByTn 3acTOCOBaHWI, KOMW AOro NoMiLLaTb
Yy KOHTEKCT noninentugy. Y AaHoMy OOKYMeHTi nepeabadeHi noninentuau, wo Mictate GGNGT (SEQ
ID NO: 6) abo YGNGT (SEQ ID NO: 7), BcTaBneHi B aMiHOKMCIOTHY NOCMiAOBHICTb noninentuay abo
3amiHeHo ofHiei abo gekinbkoMa amMiHOKMCNOTaMM B aMiHOKMCMOTHIN nocnigoBHOCTI noninentugy. Y
nepeBaxHux BapiaHTax 3givicHeHHss GGNGT (SEQ ID NO: 6) abo YGNGT (SEQ ID NO: 7) BctaBneHi
B NeTno0 TPETMHHOI CTPYKTypu noninentuay. B iHwWwWx BapiaHTax 3gincHeHHA opgHa abo gekinbka
amiHokucnoT y netni 3amiHeHi Ha GGNGT (SEQ ID NO: 6) abo YGNGT (SEQ ID NO: 7).

C-kiHueBa ginaHka Fc i/abo amiHokiHLUEBa AinsiHka myTeiny IL-2 moxe MicTUTK ogHy abo aekinbka
MyTauiin, ski IpU3BOAATb A0 3MiHU MPOINtO rMiKO3WIMIOBaHHSA MONEKYNnM Ha OCHOBI MyTeiHy IL-2 i Fc-
3nuToro Ginka y pasi ekcrnpecii B KMiTMHax ccaBuiB. Y MEBHUX BapiaHTax 34iNCHEHHA MyTeiH IL-2
A0AaTKOBO MiCcTUTb 3aMmiHy T3, Hanpuknag, T3N abo T3A. MyteiH IL-2 Moxe [oOoaTKOBO MICTUTK
MyTauito S5, Taky sk S5T.

KoBaneHTHi Mogudikauii MmyTeiHy IL-2 i monekyn Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro Ginka 1
aHTWTIN go IL-2 BkntoyeHi B o6car 4aHoOro BMHaxody W, Sk NpaBwuro, ane He 3aBXAaW, 34INCHIOTLCS
nocTTpaHcnsAUinHO. Hanpuknag, gekinbka TuniB KOBaneHTHWX Moaudikauin yBoaaTb Y MOnekyny
LNIAXOM NPOBEAEHHS peakuil MK MNEeBHUMM aMiHOKUCNOTHMMW  3anuwkaMy W OpraHivyHum
OEepVBATU3YIOUMM 3aCO00M, SAKUA 30aTHUA BCTynaTtu B peakuild 3 neBHUMM BiyHMMKM naHutoramm N-
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abo C-KiHLeBUX 3anuLLKiB.

LincTeiHinbHi 3anuwwikn HandacTiwe pearyloTb i3 a-ranoreHauetatamu (i BianoBigHMMKU amiHamm),
TakuMmn $IK xnopoutoBa kucrota abo xmnopaueTamia, 3 YTBOPEHHAM KapOOKCMMeTUnbHUX abo
KapbokcmamigoMeTUnbHUX MNOXiaHMX. LIMCTEIHINbHI 3anuwikv TakoX nigdawTb AepuBaTtu3adii 3a
JOMoMOoro  peakuii i3 6pomtpucTopaueToHoM, a-6pom-B-(5-imMigo30in)nponioHOBOD  KUCNOTOLO,
xnopauetundocdarom, N-ankinmaneimigamu, 3-HiTpo-2-nipnanngucynsdigom, MeTun-2-
nipnamnancynbdigomM,  nN-xnoppTyTbbeH3oaTtoM,  2-XnoppTyTb-4-HiTpodeHornom  abo  xnop-7-
HiTPpOOEH30-2-0kca-1,3-giazonom.

McTnannbHI 3an1WKM OepmnBaTU3YOTb 3a JOMNOMOro peakuii 3 gieTunnipokapboHaTtom 3a pH 5,5-
7,0, ocKkinbku gaHuM 3acib € MnopiBHAHO cneundiyHuM gnst GiYHOro naHutora rictuanny. Takox
3aCTOCOBHUM € napa-bpomdeHaumnbpomia; peakuito nepeBaxHo npoeogaTte y 0,1 M kakogunaty
HaTpito 3a pH 6,0.

Jli3nHinNbHI | amiHOKIHLEBI 3anuvWKM NiggalTb peakuil 3 aHrigpugaMmym OyplITUMHOBOI abo iHWMX
kapboHoBUx knucnoT. [lepmBaTtusadis ummm 3acobamm mae edpekT 3mMiHM 3apagy Ni3MHINBHUX 3anuLLKIB
Ha nNpoTUNexHwWh. IHWi npuaaTtHi peareHTM ANA OepuBaTv3auii 3anuLLkiB, WO MICTATb anbda-
amiHorpyny, BKMO4YalTb iMigoecTepu, Taki Ak  MeTunnikonimiHigaT;  nipugokcansdocdar;
nipugokcans;  xnopboporigpna;  TpuHiTpobeHsoncynbdokucnoty;  O-meTunisoceyvoBuHy;  2,4-
NeHTaHAIoH i rmiokcunaT y peakuii, Wo kaTanidyeTbCa TpaHCaMiHa3010.

APpriHinbHi 3anuwwkn MmoandikytoTb 3a ZOMNOMOro peakuii 3 ogHMM abo aekinbkoMa TpaauuinHumu
peareHTaMu, cepepn SIkux dpeHinrniokcanb, 2,3-6yTaHgioH, 1,2-UMKrorekcaHgioH i HiHrigpuH. [Ons
AepviBaTusauii apriHinbHUX 3anuLuKiB NoTpibHO, Wo6 peakuito NPoBOAMMM B NYXHUX YMOBax 4epes
BUCOKMI pKa pyHKLiOHaNbHOT rpynu ryaHianHy. Kpim Toro, Ui peareHTM MOXYTb BCTyNaTu B peakuito i3
rpynamu nisuvHy, a TakoXx 3 erncunoH-aMiHOrPYnoK apriHiHy.

MoxHa npoBoANTM crieundivyHy Moaudikauilo TUPO3UNbHUX 3anuLKiB, Npy LbOMYy OCOBNMBUIA
iHTepec CTaHOBWUTb YBEOEHHS1 CMEKTPanbHUX MITOK Y TUPO3WMbHI 3anuLLK1 3a AOMOMOrol peakuii 3
apomMatMyHMMK  crioflykamu  diasoHito abo 3 TeTpaHiTpomeTaHom. [ns  ytBOpeHHs  O-
aLeTUNTUPO3UNBHMX CMONYK i 3-HITPONOXiAHMX HawWyacTiwe 3acTtocoBylTb N-auetunimignson i
TeTpaHiTpoMeTaH BiAMNOBiAHO. TMPO3WUmbHI 3anuLLIKKM NOAyTh i3 BMKOpUCTaHHAM 1251 abo 3l ans
ofepXaHHA MideHMx OiNkiB Ans 3acTocyBaHHA B pafioiMyHOaHanisi, mpu ubOMYy € nNpuaaTHUM
onuncaHun BuLe cnocib i3 xnopamiHom T.

KapbokcuneHi 6ivHi rpynu (acnaptvn abo rnytamin) CenekTMBHO MOAMQIKYHOTb 3a LOMOMOIoH
peakuii 3 kapbogiimigamn (R—N=C=N--R'), ge R i R' Heob60B'A3k0oBO ABMAIOTL COOOI Pi3HiI ankKinbHi
rpynu, Takumm sk 1-umknorekcun-3-(2-mopdoninin-4-etnn)kapbogiivia abo 1-etun-3-(4-a3oHin-4,4-
anMeTtunneHTun)kapdogiimia. Kpim Toro, acnapTunbHi Ta rnyTamifnbHi 3anuvliku NepeTBOPHOTL Ha
acnapariHinbHi Ta rnyTaMiHinbHi 3anuLIKK 3a JONOMOrOK peakuii 3 ioHaMu aMOHito.

HepuBaTtusaudis 3a pgonomMoroto OipyHKUiOHaNbHUX 3acobiB  3acTOCOBHA ANs  3LUMBAHHSA
aHTUreHsB'da3yBanbHMX BiNkiB 3 HEPO34YMHHOW Yy BOAI MaTpuueto-nigknagkolo abo nosepxHew Ans
3aCTOCyBaHHSA B pi3HMX cnocobax. 3asBuyan BUKOPUCTOBYBaHi 3lIMBanbHi 3acobu BKMHOYaKOTh,
Hanpuknag, ectepu 1,1-6ic(giasoaueTun)-2-ceHinetady, rnytapansgerigy, N-riapokCUCyKUMHiMigy,
Hanpuknag, ectepu 4-as3vgocaniuMnoBoi KACMOTK, roMoBidyHKLIOHanNbHI iMigoecTepu, BKMOYayn
AVCYKUMHIMIgWNbHI  ecTepun, Taki €Ak 3,3'-guTiobic(cykumHimigunnponioHat) i GidyHKUioHaNbHi
mManeimign, Taki sk ©Oic-N-maneimigo-1,8-oktaH. [epuBatuaytodi 3acobu, Taki gk meTtun-3-[(n-
asngodeHin)guTtiolnponioiMigaTt, YyTBOPIOIOTL MPOMDKHI CMOMYKK, LLIO aKTUBYIHOTLCS CBITMNOM, AKi 3aaTHI
YyTBOPIOBATM MOMEpPeYHi 3B'A3KM 3a HasBHOCTI CBiTNa. AnbTepHaTMBHO Ana iMmobinisauii Ginkis
3aCTOCOBYIOTb peakuUinHO34aTHI BOAOHEPO3YMHHI MaTpuui, Taki SIK BYrneBOAMW, LLO aKTUBYHOTbCS
LiaHoreHbpomigom, i peakuiHo3gaTHi cybcTpaTtu, onvucaHi B nateHTax CLUA NeNe 3969287; 3691016;
4195128; 4247642; 4229537 i 4330440.

[MyTaMmiHiNbHI Ta acnapariHinbHi 3anuwWKKM 4YacTo Ae3amigyloTb 40 BiAMOBIAHUX rAyTaMinbHUX Ta
acnapTUIbHMX 3anULLKIB BIigNoBigHO. AK anbTepHaTMBa Ui 3anulikM Ae3amigyloTb Yy cnabKokmcnmx
ymoBax. bygb-sika popma Lmx 3anuLLKiB 3HAX0AUTBCS B MEXax 00CAry 4aHoro BUHaxogy.

IHWi  moamdpikauii  BKNOYaOTb  FAPOKCUNIOBAHHA MNpOMiHy | MisvHy, docdopunioBaHHs
riAPOKCUMbHUX TPyn CcepunibHUX abo TPEOHINbHUX 3anuLKiB, METUNIOBaHHS O-aMiHorpyn 6ivHux
naHutoriB nisvHy, aprididy i rictuguiy (T. E. Creighton, Proteins: Structure and Molecular Properties,
W. H. Freeman & Co., San Francisco, 1983, pp. 79-86), auetunioBaHHs N-kiHLEBOro amiHy W
amigyBaHHsi 6yab-aKoi C-KiHLUEeBOi KapbOKCHMbHOI rpynu.

IHWKMM TN KoBaneHTHOT Moaundikauii MyTeiHy IL-2, Monekynu Ha ocHoBi MyTeiHy IL-2 i Fc-anuToro
Oinka abo aHTuTIina po IL-2, BkntoyeHuMx B obcsar gaHoro BuHaxody, nepepbadae 3miHy npodinto
rniko3mnoBaHHsa Binka. Ak BiooMo 3 piBHSA TexHikM, Npodini rMiko3utoBaHHA MOXYTh 3anexaru K Big
nocnigoBHocTi Ginka (Hanpuknag, Bigd HasiBHOCTI abo BiACYTHOCTI KOHKPETHUX aMiHOKUCITOTHUX
3anuLKiB ANs rNiKO3WIMIOBaHHA, 0GroBOpIOBaHNX HDKYE), Tak i Big KNiTMHU-xassiiHa abo opraHiamy, y
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AKNX NPOAYKyeTbCs Binok. KOHKPETHI cuctemmn ekcnpecii 06roBoprTLCS HDKYE.

niko3nnioBaHHA noninenTuaie 3assuda € abo N-3B'sa3aHum, abo O-38'dzaHuMM. N-3B'si3aHe
HanexuTb 40 NPUELHAHHA ByrneBogHoro parmeHTa Ao 6i4HOro naHutora acnapariHoBoro 3asnuiuky.
TpunenTugHi nocnigoBHOCTI acnapariH-X-cepuH i acnapariH-X-TpeoHiH, ge X siense cobow 6yab-aky
aMiHOKMCNOTY, 3a BWHATKOM MpOMiHy, 4BMSOTb COOOK NOCMIAOBHOCTI pO3ni3HaBaHHA Ans
depMeHTaTMBHOIO NPUEAHAHHSA BYrneBOAHOro ¢pparmeHta o 6iyHoro naHutora acnapariny. Takum
YMHOM, HafABHICTb OyAb-AKOi 3 UuUMX TPUNENTMAHMX MOCNIAOBHOCTEN Yy noninenTuai CTBOPHE
NOTEHUINHUIA canT rnikosuntoBaHHs. O-3B'A3aHe rMiko3nNIOBaHHA CTOCYETLCA NMPUEAHAHHS OAHOrO i3
uykpie — N-aueTunranakro3amiHy, ranaktosm abo KCumnosn — rigpOKCMaMiHOKMCIOTK, HanyacTiwe
CcepviHy abo TPEOHiHY, Xo4Ya TaKoX MOXITMBE BUKOPUCTAHHSA S-rigpokcunponiHy abo 5-rigpokcunisauny.

[onaBaHHA caunTiB rniko3unioBaHHA A0 MyTeiHy IL-2, monekynn Ha ocHoBi myTeiHy IL-2 i Fc-
anutoro 6Ginka abo aHTuMTina Ao IL-2 MoXxHa 3pydyHO 34ilcHIOBaTM 3@ [OMOMOMOH  3MiHM
aMiHOKMCNOTHOI MOCNIAOBHOCTI TakMM YMHOM, W06 BOHa MicTuna ogHy abo gekinbka onncaHux BULLEe
TpMnenTuaHmMx nocnigosHocTen (ona cantie N-3B'a3aHOro rniko3unioBaHHs). 3MiHa TakoX Moxe ByTu
30iMCHEHa WNAXOM [ofaBaHHA OOHOro abo OeKiNbKOX CepuMHOBMX abo TPEOHIHOBMX 3anuLikiB [0
BMXiQHOI nmocnigoBHocTi abo 3amMiHM Ha HuX (y Bunagky cantiB O-3B'A3aHOro rnikosunoBaHHS). Ans
3PYYHOCTi aMiHOKMCNOTHY NOCMIAOBHICTb MyTeiHy IL-2, Monekynu Ha ocHoBi MyTeiHy IL-2 i Fc-3nuToro
Oinka abo aHtuTINa go IL-2 nepeBaxHO 3MiHIOTbL 3a A4ONOMOrow 3miH Ha piBHi HK, 3okpema, 3a
gonomoroto myTauii AHK, wo koagye uinboBui noninentug, y nonepeaHbo BUO6paHMx OCHOBaX TaKvUM
YMHOM, LLIO YTBOPHOKOTBLCA KOAOHM, siKi ByayTb TpaHCcnioBaTUCS B HEOOXiAHI aMiHOKUCIOTW.

IHWKM 3acoboM MigBULLIEHHS KiNbKOCTI BYrNeBOAHMX dparMeHTiB y MyTeiHi IL-2, Mmonekyni Ha
ocHOBi MyTeiHy IL-2 i Fc-anutoro 6Ginka abo aHTuTini go IL-2 € ximiyHe abo depmeHTaTUBHE
3B'A3yBaHHA rniko3ugiB 3 Oinkom. Lli npoueaypu € nepeBaXHMMW 3 Ti€l MPUUMHMK, WO BOHU He
noTpedytoTb MpPoAYKYBaHHSA Oiflka B KMiTUHI-Xa3sliHi, Ska Mae 34aTHOCTI OO0 [MiKO3UIoBaHHS Ons
3abesneveHHs N- i O-3B'A3aHOrO rMikO3WNIOBaHHA. 3anexHo Bi4 BWKOPUCTOBYBAHOIO BuAy
3B'A3yBaHHA LyKop(LyKpK) Moxe(MOXyTb) BYyTU npuegHaHun(npueaHaHi) 4o (a) apriHivy i rictuanny,
(b) BiNbHWX kKapboOKCUIbHMX rPyn, (C) BiINbHWUX CyNbMriAPUNBHUX TPYyn, AK Hanpuknag, A0 rpyn
uucTeiHy, (d) BinMbHMX T[iOPOKCUMMBHUX TPYM, $K Hanpuknag, A0 rpyn CepuHy, TPeoHiHy abo
riApOKCMNPONiHY, (€) apoMaTUYHUX 3anuLLKiB, K Hanpuknag, 40 3anuwkiB deHinanaHiHy, TMPO3nHy
abo TpunTtodbaHy, abo (f) amigHoi rpynu rnytamiHy. Lli cnocobu onucani B WO 87/05330,
ony6nikoBaHin 11 BepecHs 1987 poky, i B Aplin and Wriston, 1981, CRC Crit. Rev. Biochem., pp. 259-
306.

BupaneHHs ByrneBoaHUX (pparMeHTiB, NPUCYTHIX Y BUXiQHOMY MyTeiHi IL-2, Monekyni Ha OCHOBI
myTeiHy IL-2 i Fc-anutoro 6Ginka abo aHTtuTini go IL-2, MoxHa 3gilcHioBaTM XiMiYHUM abo
depMeHTaTMBHMM crMocobom. XimiyHe Aerniko3unoBaHHA noTpebye BNAMBY Ha Oinok crnonyku, Lo
AaBnse cobot TpudTOopMeTaHCYyNbdOHOBY KUCMOTY, abo ekBiBaneHTHOI crnonyku. Taka o6pobka
3yMOBMOE BigwenneHHsa OinbwocTti abo BCix UYKpiB, 3a BUHATKOM 3B'a3yBanbHoOro uykpy (N-
auetunrnokosamiHy abo N-aueTunranaktodamiHy), ToAi SK noninenTug 3anuwaeTbCs iHTaKTHUM.
XimiyHe pgerniko3untoBaHHA onucaHe B Hakimuddin et al., 1987, Arch. Biochem. Biophys. 259:52, i
Edge et al., 1981, Anal. Biochem. 118:131. ®epmeHTaTVBHE PO3LLENNEHHS BYrNEBOAHUX hparMeHTiB
Ha noninenTuan Moxe ByTu OOCArHyTO LUNSAXOM 3aCTOCYBaHHSA HM3KWM €HOO- Ta ek3orniko3ngas, sk
onucaHo B Thotakura et al., 1987, Meth. Enzymol. 138:350. [Miko3unioBaHHO y NOTEHLUINHUX canTax
rMiKO3MIMIOBAHHA MOXHA 3anobirTy LWAsSiXOM 3aCTOCYBaHHSA CMOMYKU TYHIiKaMiUuHy, SIK OMMCaHo B
Duskin et al., 1982, J. Biol. Chem. 257:3105. TyHikamiunH 6nokye yTBopeHHsi N-rmniko3angHux 3B'A3kiB
i3 Birkom.

IHWKWIA TN KoBaneHTHOT Moaudikauii MyTeiHy IL-2, Monekynu Ha ocHoBi MyTeiny IL-2 i Fc-anuToro
Oinka abo aHTuTina go IL-2 nepepbavae 3B'A3yBaHHA Ginka 3 pi3HMMM HeBInNKoBUMU noniMepamu,
BKItovatoum 6e3 obmexeHHs pi3Hi nonionu, Taki AK NonieTWNeHrnikonbe, noninponineHrnikons abo
noniokcmarnkineHu, sk 3asHadeHo B nateHTax CLUA NeNe 4640835; 4496689; 4301144; 4670417;
4791192 abo 4179337. Kpim TOro, amiHOKMCNOTHI 3aMiHM MOXyTb OyTM BMKOHaHI B Pi3HUX
NOMNOXEHHSIX MyTeiHy IL-2, Mmonekynun Ha ocHoBI MyTeiHy IL-2 i Fc-anutoro Ginka abo aHTtutina go IL-2
AN nonerweHHsl AoAaBaHHA nornimepiB, Takmx sk PEG. Takum 4YmHOM, y BapiaHTax 34iACHEHHS
AaHoro BuMHaxody nepegbayeHi nermnboBaHuMn MyTeiH IL-2, monekyna Ha ocHoBi MyTeiHy IL-2 i Fc-
anutoro Ginka abo aHTuTino po IL-2. Taki nernnboBaHi GiNkM MOXYTb XapakTepu3yBaTucs
nigBMLLEHMM NEPIOAOM HaNIBXUTTSA /abo 3HMXKEHOK iIMYHOTEHHICTIO NOPIBHSAHO 3 iX HEMErnnLoBaHUMM
dopmamum.

MoniHykneoTnam, WO KoayTb MyTeiHu IL-2 i monekynu Ha ocHoBi myTeiHy IL-2 i Fc-anutoro binka

B obcsar gaHoro BMHaxoa4y BXOASATb HYKNETHOBI KUCIMOTH, L0 KOOYOTb MyTeiHu IL-2, monekynu Ha
ocHoBi MyTeiHy IL-2 i Fc-anutoro 6Ginka abo aHtuTina go IL-2. B acnektax AaHoro BuHaxogy
nepegbaveHi BapiaHTV MOMiIHYKNEOTMAIB (Hanpvknag, BHACMNIOOK BUPOMXEHHS), $Ki  KOAYKTb

14



10

15

20

25

30

35

40

45

50

55

60

UA 130744 C2

aMiHOKMCIOTHI NOCNIAOBHOCTI, ONMUCaHi B 4aHOMY OOKYMEHTI.

HykneoTuaHi nocnigoBHOCTI, WO BignNoBiAaldTb aMiHOKUCIOTHMM MOCMIAOBHOCTAM, OMUCaHUM Y
OaHOMY OOKYMEHTI, Ans 3aCTOCYBaHHS 9K 30HAIB abo npanmepis Ang BUAINEHHA HYKMEIHOBUX KUCHOT
abo sK NoLyKOBUX NOCAIJOBHOCTEN ANSA Nowwyky B 6a3i AaHuX, MOXYTb OyTW odepaHi 3a JONOMOrow
"3BOPOTHOI TpaHcnsaUil" i3 amiHOKMCNOTHUX nocnigoBHocTen. [lobpe Bigomy npouenypy noniMmepasHoi
naHutoroBoi peakuii (MJIP) moxHa BMKOpUCTOBYBATWM ANS BuAINEHHS W amnnidikauii nocnigoBHOCTI
OHK, wo «kogye myteiHm IL-2 i monekynu Ha ocHoBi MmyTeiHy IL-2 i Fc-3nutoro 6inka.
OniroHykneoTnaun, siki BU3Ha4yarTb HeobXigHi KiHui koMbGiHauii dparmeHTiB OHK, BUKOPUCTOBYIOTL SIK
5- i 3'-npanmepiB. OniroHykneotnam MoOXyTb [O0OATKOBO MICTUTM CalTh  pPO3ni3HaBaHHS
PECTPUKLINHNX eHAOHYKIeas Ansi NonerweHHs BCTaBku amniicpikoBaHoi kombGiHauii doparmenTie JHK
y BekTop ekcnpecii. Metoaumku MNMJIP onucaHi B Saiki et al., Science 239:487 (1988); Recombinant DNA
Methodology, Wu et al., eds., Academic Press, Inc., San Diego (1989), pp. 189-196; i PCR Protocols:
A Guide to Methods and Applications, Innis et. al., eds., Academic Press, Inc. (1990).

Monekynn HykneiHOBOI KMCNOTM 3a pfaHuM BuHaxogom BkntouatoTe [OHK ta PHK sk B
OZIHOMaHLOroBiN, Tak i y A4BONAHLIOrOBIN hOpMi, @ TaKOX BiAMOBIAHI KOMMNNeMeHTapHi NOCNiAOBHOCTI.
TepmiH "BugineHa HykneiHoBa kucnoTa" sBnse cobor HykneiHoBy Kucnoty, sika 6yna sigaineHa Big
CYMDKHUX FEHETUYHUX NOCIiAOBHOCTEN, MPUCYTHIX Y reHOMi OpraHiaMy, 3 SKOro HykrneiHoBa KucroTa
Oyna BuaineHa, y BUNagKy HyKNeiHOBMX KUCMOT, BUAINEHWX i3 gXepern, Wo 3ycTpivaloTbes B NPUPOA,.
Y BuNagKy HyKNEiHOBMX KUCIOT, CMHTE30BaHWUX (PepMEHTaTMBHO 3 MaTtpuui abo XiMiYHO, Takux SK
npoayktn NP, monekynu kOHK abo, Hanpuknag, OMiroOHyKneotuaum, 3po3yMinio, WO HYKIEIHOBI
KMCNOTK, WO YTBOPHOKOTLCA B pe3ynbTaTi Takux MpoLUeciB, SABMSOTb COOOK BUAOINEHI HYKMEIHOBI
Knucnotu. BuaineHa monekyna HyKneiHOBOI KUCIIOTM CTOCYETbCHA MOJSIEKYNIM HYKIEIHOBOI KUCIOTU Y
BUrNSAi okpemoro cdparmMeHTa abo $IKk KOMMOHEeHTa OinblUOi KOHCTPYKLIii HykneiHoBoi kucnotun. B
OAHOMY NepeBaXHOMY BapiaHTi 34IMCHEHHS BWHAXOAY HYKNEIHOBI KUCNOTU PakTUYHO He MICTATb
3abpyaHoBanbHUN eHgoreHHMn maTepian. Monekyny HykneiHOBOI KUCIOTU NEPEBaXKHO OOEPXKYIOTh i3
OHK abo PHK, BugineHoi woHanmeHwe oguvH pas, GakTU4YHO B YUCTIN popMi Ta y KinbKOCTi abo
KOHLIEHTpaL,i, Lo AalTb MOXIUBICTb iAeHTUDiIKyBaTW, MaHinynoBaTK Ta BiGHOBNIOBATM HYKNEOTUAHI
NocnigoBHOCTI, 3 AKMX BOHA CKNagaeTbes, 3a JOMOMOrow cTaHA4apTHUX BioxiMiyHuX cnocobiB (Takumx,
AK onucaHi B Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY (1989)). Taki nocnigoBHOCTi nepeBaxHO HagawTbca Ta/abo
CKOHCTPYMOBaHi y BUrMs4i BiAKPUTOI pamMKU 34YMTYBAHHS, WO HE MNEPEepMBAETbCA BHYTPILLHIMK
HeTpaHCNbOBaHUMW NOCIAOBHOCTAMM ab0 iHTpOHaMK, siki 3a3BUYal NPUCYTHI B eyKapioTUYHMX reHax.
MocnigoBHoCTi HeTpaHcnboBaHoi OHK MoxyTb 6yTn npepctaBneHi 5'- abo 3'-kiHuamMu 3 BigKpuTOi
paMKu 34MTyBaHHS, e Te caMe He 3aBaXkae MaHinynauii abo ekcnpecii kogyBanbHOI AiNAHKN.

MyTteiHn IL-2 3rigHO 3 JaHuMm BUHAxXoO4OM 3a3BuYalh ofepXylTb 3a [JOMNOMOrol CawT-
cneundivyHoro mytareHesy Hykneotuais y OHK, wo kogye myteiH IL-2 abo monekymny Ha OCHOBI
myTeiHy IL-2 i Fc-anuTtoro 6inka, i3 3actocyBaHHAM kaceTHoro abo [MJIP-myTtareHe3y abo iHwmx
MEeTOAMK, LUMPOKO BiAOMMX 3 PiBHA TexHiku, ana ogepxanHa OHK, wo kogye BapiaHT, i HacTynHoOI
ekcnpecii pekombiHaHTHOI AHK y KynbTypi KNiTWH, K ONnMcaHo B AaHOMY AOKyMeHTi. OgHak MyTeiHun
IL-2 i monekynun Ha ocHoBi mMyTeiHy IL-2 i Fc-3nuTtoro Ginka MoxyTb B6yTn ogepxaHi 3a 4OMOMOro
CMHTE3Y in Vitro i3 3acTocyBaHHAM 3aranbHONPUAHATUX MeTOoAMK. BapiaHTn 3a3Bu4ait 4EMOHCTPYIOTh
Ty camy sikicHy OionoriyHy akTMBHICTb, WO W aHamnor, sikui 3yCcTpi4aeTbCs B MPUPOAI, Hanpuknag,
ekcnaHcito Treg, xo4a TakoX MOXyTb OyTu BuOpaHi BapiaHTW, $SKi  XapakTepu3yrTbes
MoaudikoBaHUMU xapakTepucTukamu, ak 6yae OinbLy JOKNagHO OMUCAHO HIKYeE.

Ak 6yge 3po3ymino cpaxiBuam y AaHin ranysi, BHacnigok BUPOMXKEHOCTi FeHETUYHOMO KOLY KOXHUMN
mMyTeiH IL-2, monekyna Ha ocHoBi myTeiHy IL-2 i Fc-anutoro Ginka n aHtuTino go IL-2 3a gaHum
BMHAX040M KOAYHOTbCS BKpal BEMMKOK KiNTbKICTIO HYKNETHOBUX KMUCHOT, KOXHA 3 AKUX BXOAUTb B 06CAr
OAHOro BMHaxody n Moxe GyTu ofep)kaHa i3 3aCTOCYBaHHSIM CTaHOAPTHUX METOAMK. TakMM YMHOM,
iAeHTNdIKyBaB KOHKPETHY aMiHOKUCMNOTHY NOCHiQOBHICTb, daxiBui B AaHiN ranysi MOXyTb ogepxaTu
OyaOb-AKy KiNbKiCTb Pi3HMX HYKMNEIHOBUX KUCIOT 3a AOMOMOroK MPOCTOi Moaudikauii nocnigoBHOCTI
ofgHoro abo [eKiNbKOX KOOOHIB TakMM LUMSAXOM, SIKMA He NPUBOAUTL OO0 3MiHWM aMiHOKMCITOTHOI
NocnigoBHOCTI KogoBaHOro Oinka.

[daHun BMHaxig TakoX CTOCYETbCA CUCTEM i KOHCTPYKUiN ekcnpecii y dopMi nnasmig, BeKTopis
eKcnpecii, TpPaHCKPUNLiNHMX abo eKCNPECINHNX KaceT, siki MiCTATb LOHaNMEeHLUEe OAMH NoMiHyKneoTusa,
SIK 3a3HayeHo BuLLe. KpiMm Toro, AaHui BUHaxig CTOCYETbCS KIiTUH-Xa3siHiB, WO MICTATb Taki cuctemu
abo KOHCTPYKLi ekcrpecii.

Ak npaBuno, ekcnpeciviHi BEKTOpW, SIKi BUKOPUCTOBYIOTLCS B OYAb-AKill 3 KNiTUH-Xa3s1iHIB, MICTATb
nocrnigoBHOCTI ANs MiATPUMKW Nnasmid, a TakoXkX Ans KNOHYBaHHA | eKcrnpecii eK3oreHHuX
HykneoTuaHMX  nocnigosHocten.  Taki Nocnia0OBHOCTI, WO  y3aranbHEHO  Ha3uBaKTbCA
"hnaHkyBanbHUMU NOCNIAOBHOCTAMM", B AEAKUX BapiaHTax 3AIMCHEHHS, SK NpaBuro, MICTATb OOHY
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abo pJekinbka 3 HACTYMHUX HYKNEOTMAHMX MOCNiAOBHOCTEN: NPOMOTOP, OAHY abo Aekinbka
€HXaHCepHUX NOCnigOBHOCTEN, TOYKY NouvaTtky pennikaudii, MOCniAOBHICTb TepMiHaLil TpaHCKpunLii,
MOBHY [HTPOHHY MOCNIQOBHICTb, WO MICTUTb [AOHOPHY Ta akuenToOpHY QAiNAHKW ChNamcuHry,
NocnigoBHICTb, dKka KOAye MigdepHy NOCNIAOBHICTb ANS cekpeuii noninentuay, AINSHKY 3B'A3yBaHHA
pnbocomu, NOCNIAOBHICTE MNoMiadeHiNoBaHHSA, MOMINIHKEPHY OINSAHKY ANs BCTaBKW HYKNEIHOBOI
KMCNOTW, LLO KOAYE NpM3HAYeHUI Ans eKCnpecii noninentna, Ta enemMeHT Mapkepa cenekuii. KoxHa i3
LMX NOCnigOBHOCTEN OOroBOPIOETLCS HIKYE.

Heo0b0B'A3k0BO BEKTOP MOXeE MICTUTW NOCHIQOBHICTb, WO KOAYE "MiTKY", TOOTO ONIrOHYKNeoTuaHy
MOJEeKyny, po3TalloBaHy Ha 5'- abo 3'-kiHUi nmocnigoBHOCTI, WO Koaye, MyTeiHy IL-2, monekynu Ha
OCHOBI MyTeiHy IL-2 i Fc-3nutoro 6inka abo aHTuTina oo IL-2; oniroHykneoTuaHa nocnigoBHICTb KOQYE
polyHis (taky gk hexaHis (SEQ ID NO: 21)) abo iHwy "miTKy", Taky sk FLAG, HA (remarmoTuHiH
Bipycy rpuny) abo myc, 40 SKMX iCHYOTb KOMEPLUINHO AOCTYMNHI aHTUTINa. Ak npaBuno, Us MiTka 3nuTa
3 noninenTMAoOM nig Yac ekcnpecii noninentTuay, Ta BOHA MOXE CIYXWUTU SK 3acib ans adgiHHoro
OUYMULLEHHA abo BUSABMEHHS MOro i3 KNiTMHM-xasdiHa. AdiHHE OYMLLEHHS MOXHa 3A4iNCHIOBAaTH,
Hanpuvknag, 3a 4ONOMOrol KONOHKOBOI XpoMaTtorpadii 3 BUKOPUCTAHHAM aHTUTIN A0 MITKM 9K addiHHOT
maTpuui. Heobos'a3koBo, NOTIM MiTka MOXe ByTu BuganeHa i3 3acToCyBaHHSIM pi3HMX cnocobis, Takmx
SIK 3aCTOCYBaHHS NEBHUX NENTUAA3 AN PO3LLENEHHS.

dnaHKyBanbHi NOCNIAOBHOCTI MOXyTb OyTu romonoriyHummn (TobTto 3 TOro camoro Bugy ifabo
wTamy, WO W KhiTUHa-xassiiH), reteponoriyHumn (TobTo 3 BUAy, BiAMIHHOMO Big BuAy i/fabo wTtamy
KniTMHK-xassaiHa), riopugHumm (To6To KOMOiHaUisi dnaHKyBanbHUX MOCNIAOBHOCTEN Ginblue HiX 3
OOHOro [mxepena), CUHTETUYHUMKU abo HaATUBHUMWU. Y 3B'A3KY 3 UMM, AXepenom cnaHKyBamnbHOI
NnocrnigoBHOCTI Moxe OyTn Oyab-aKMi NpOKapioTUYHMIA abo eykapioTUYHWUIA OpraHiaM, Oyab-siKun
opraHiam xpebeTHux abo 6e3xpebeTHux, abo Byab-sika pocnuHa, 3a yMOBW, WO U driaHKyBanbHa
NocnigoBHICTb € OYHKUIOHANBbHOW B anapati KNiTMHM-XassiiHa | MOXXe aKTUBYBATUCS HUM.

®naHKyBanbHi NOCNIAOBHOCTI, 3aCTOCOBYBaHi y BEKTOpax 3a AaHUM BMHaX040M, MOXHa ogepXatu
Oyab-akMM 3 gekinbkox cnocobis, gobpe BiAOMUX 3 PiBHA TexHikn. FAk npasBuno, dnaHkyBamnbHi
NocnigoBHOCTI, SIKi 3aCTOCOBYIOTbLCA B AAaHOMYy AOKYMEHTI, Oynu nonepeaHbO igeHTudikoBaHi 3a
AONOMOrOK0 KapTyBaHHA Ta/abo po3LiennieHHs PecTPUKLINHUMW eHOOHYKINea3amu, a OTXKe MOXYyTb
OyTn BuAiNeHi 3 BiANOBIAHOMO TKAHWMHHOIO AXepena 3 BMKOPUCTaAHHAM MpuaaTHUX PECTPUKLINHMX
eHOoHykneas. Y [Qeskux Bunagkax Moxe OyTu Bigoma MOBHA HyKNeoTugHa MnoCnigoBHICTb
dnaHKyBanbHOI MOCMIAOBHOCTI. Y UbOMY BuNagKy dnaHkyBanbHa MNOCMIOOBHICTL Moxe 6yTu
CVMHTE30BaHa 3a JOMOMOrOK OMUCAHWUX Yy OAHOMY AOKYMEHTI cnocobiB Afs CMHTE3y Ta KIOHYBaHHS
HYKNeTHOBMX KUCHOT.

HesanexHo Big Toro, Bigjoma BcA abo Tinbku 4YacTMHa dhnaHKyBanbHOI MOCMIAOBHOCTI, i MOXHa
ofepXkaTtu 3a A0NOMOrok noniMepasHoi naHuytorosoi peakuii (MJIP) Ta/abo y pasi CKpUHIHIY reHOMHOT
Oibniotekn 3a Jonomorow MNpMAATHOrO 30HAA, TaKOro sIK OMiroHykneotug Tta/abo dparmMeHT
dnaHKyBarnbHOi NOCMIJOBHOCTI 3 TOro camoro abo iHWoro Buay. AKWO dnaHkyBanbHa NOCMIgOBHICTb
HeBigoma, To dparmeHT OHK, wo mMicTute bnaHkyBanbHy NOCMIOOBHICTb, MOXHa BUAINMTU 3 GinbLuoi
ainavkn OHK, ska Moxe MiCTUTW, Hanpuknag, KogysanbHy NOCnigoBHICTb, abo HaBiTb iHWNA reH abo
reHn. BugineHHs moxe 6yTn BUKOHaHe 3a 4OMOMOroH PO3LLENSIEHHS PECTPUKLIAHOK €HO0HYKIeaso
3 ogepxaHHaAM HanexHoro dgparmeHta AHK 3 nogansluvMm BUAINEHHAM i3 3aCTOCYBAHHAM OYMLLEHHS
Ha arapo3Homy reni, xpomaTtorpacii Ha komoHui Qiagen® (YatcBopT, KanigopHis) abo iHLwmx
cnocobis, Bigomux daxisuto B AaHin ranysi. Bubip npuaaTtHux cdepmeHTiB ONA BMKOHaHHSI LbOro
3aBAaHHs 6yae abcontoTHO o4eBMAHUM haxiBLUAM B AaHil ranyai.

Ak npaBuno, ToYka no4vaTKy pennikauii € 4YacTMHOW NpuAOaHUX Ha KOMEPLiVHIA OCHOBI
NPOKapIiOTUYHUX EKCMPECIMHMX BEKTOPIB Ta crnpusie amniidikauil BekTopa B KMITUHI-Xa3siHi. SAKLWo
BMOpaHWIA BEKTOP HE MICTUTb TOYKY MoyaTKy pennikauii, To il MoXHa XiMiYHO CUHTE3yBaTK Ha OCHOBI
BiJOMOI MOCNIQOBHOCTI Ta niryBatv y BeKTOp. Hampuknag, Toyka nmodatky pennikauii i3 nnasmigu
pBR322 (New England Biolabs, Beepni, Maccayycetc) npugaTtHa gnsa 6inbloCTi rpamHeraTMBHMX
DakTepin, Ta pi3Hi BipyCHi TOYKM novaTKy pennikadii (Hanpuknag, SV40, Bipyc noniomu, ageHoBipyc,
Bipyc Be3ukynsipHoro ctomatuty (VSV) abo naninomasupycu, Taki sk HPV abo BPV) npuaatHi gns
KMOHYBaHHS BEKTOPIB Yy KNiTMHAx ccaBuiB. Y UINOMY, KOMMOHEHT TOYKM Mo4YaTKy pennikauil
HeOoDOB'sI3KOBU B EKCMPECINHNX BEKTOPax ccaBuiB (Hanpukniag, Touka SV40 4yacTo BUKOPUCTOBYETLCSH
TiNbKM TOMY, LLO BOHA TaKOX MICTUTb pPaHHI BipyCHUI NpOMOTOP).

AK npaBuno, NOCnigoOBHICTb TepMiHauii TpaHCKpuUNUii po3TawoBaHa B 3'-NOMOXEHHI BiQHOCHO
KiHUSA AiNgHKKY, WO Koaye noninentua, i cnyrye ans TepmiHauil TpaHckpunuii. 3assmnyan nocnigoBHICTb
TepMiHauil TpaHCKpuUNUii B NpoKapioTUYHUX KNiTUHaX siBnsie coboto doparmeHT, baratuin Ha G-C, 3a
AKMM ige nocnigoBHicTb noni-T. Xo4a Lt NMOCnigoBHICTL Nerko KnoHyesatu 3 Gibniotekn abo HaBiTb
npuadaT B KOMEpPUIHUX [Kepenax sik YacTMHY BeKTopa, ii TakoX MOXHa Jerko CUMHTe3yBaTtu i3
3aCTOCYBaHHSAM METO[iB CUHTE3Y HYKMNEeiHOBMX KUCIOT, AKi HaBedeHi B JaHOMY JOKYMEHTI.
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leH mapkepa cenekuii kogye Ginok, HeOOXIOHUIA ONs BWXKMBAHHSA | POCTY KiTUHU-Xa3siHa, sika
pocTe B CEMnekTMBHOMY CepedoBuLLi ANS KynbTUBYBaHHSA. TUMOBI reHW MapKepiB cenekuii KoayTb
Oinkn, ki (a) HapalTb CTIMKICTb A0 aHTUBIOTUKIB abo iHWKMX TOKCMHIB, Hanpwuknag, amniuuminy,
TeTpauukniHy abo kaHamiLMHy NpokapioTiB KNITUH-Xa3diHIB; (b) 4ONOBHIOTL ayKCOTPOMHI HeaomMikM
KNiTUHK; abo (c) 3abesnedvyoTb HEOOXIAHUMU MOXMBHUMU PEYOBUHAMMW, HEOOCTYMHUMU B CKMagHMUX
cepeposuLax abo cepenoBmLlax neBHoro cknagy. KoHkpeTHUMKU Mapkepamu cenekuii € reH CTINKOCTI
00 KaHaMiLMHy, reH CTIMKOCTi A0 aMmiumniHy Ta reH CTIMKOCTI A0 TeTpauukniHy. [NepeBaxHo, mMoxe
TaKOX BMKOPMUCTOBYBATWUCS MEH CTIMKOCTI 4O HEOMIUMHY NS cenekuil sk y NpoKapioTUYHMX, Tak i B
€eyKapioTUYHMNX KIiTUHaxX-XxassiiHax.

[Ona amnnidgikauii reHa, Npu3HaA4YeHOro Ans ekcnpecii, MOXHa BMKOPUCTOBYBATW IHLUI FEeHU
cenekuii. Amnnidgikauis siBnNse cobolo Npouec, 3a SAKOro reHn, HeoOXxiaHi Ans npoaykyBaHHs Ginka,
BKpaW BaXMNMBOro AN pocTy abo BWXMBAHHA KIiTWUH, MOBTOPKTLCHA MOCMAILOBHO B XPOMOCOMax
HaCTYNHUX MOKOMiHb PEKOMOIHAHTHMX KNiTUH. MMpuknagn npugaTHUX MapkepiB cenekuii Ansa KniTuH
ccaBuiB BknoyawTb aurigpodonaTtpeaykrady (DHFR) Ta reHu TumiguHKiHa3nW, WO He MICTATb
npomoTopiB. TpaHCHOPMAHTK KNITUH CCaBLiB NOMILLAIOTb B YMOBU CEMEKLIAHOINO TUCKY, B SKUX TiflbKu
TpaHcOpMaHTVM OOHO3HAYHO 34aTHI A0 BWKUBAHHA 3aBASKM reHy cenekuil, Wo NpuCyTHIN Y BEKTOPI.
Twuck Biobopy BCTaHOBMIOIOTL 3@ AOMOMOTOI0 KyrnbTUBYBaHHSA TPaHC(OpMOBaHUX KNiTUH B yMOBax, 3a
AKNX KOHUEHTpaLis 3acoby ansa Bigbopy B cepenoBuLli NOCMiAOBHO 36iMbLUYETLCA, MPMBOAAYM TUM
camum o amnnidpikauii sk reHa cenekuii, h oTke, Tak i reHa, AKuA Kogye HeobxigHWM noninenTua,
Takun siKk MyTeiH IL-2, monekyna Ha ocHoBi MyTeiHy IL-2 i Fc-3nuTtoro 6inka abo Baxkuii n/abo nerxkui
naHutor aHTuTina go IL-2. Y pesynbtaTi 3 amnnidgikoBaHoi [HK cvHTe3yeTbCs nigBuLLEHa KinbKiCTb
noninentmay.

Cant 3B'sI3yBaHHA pubocomMu 3a3Buyan HeoOXigHWMM Ang iHidiauii TpaHcnauii mMRNA Ta
XapaKTepusyeTbCsi HasiBHICTIO nocnigoBHocTi LWarnHa-[anbrapHo (npokapiotn) abo nocnigoBHOCTI
Kosak (eykapioTu). Ak npaBuno, Luewn enemeHT po3TalloBaHU B HaNpAMKY 3'-KiHUS WoAo npomoTopa
Ta 5'-kiHUA LWoAo kogyBanbHOI MOCAIQOBHOCTI NoninenTudy, SKMW nignarae ekcnpecii. Y neBHux
BapiaHTax 34iNCHEHHA ofHa abo Aekinbka KogyBanbHUX AiNSHOK MOXYTb OyTu yHKLUiOHaNbHO
noB'A3aHi i3 BHYTpIWHIM canTom 3B'A3yBaHHs pubocom (IRES), Wwo gae MoxnuBicTb nepeHocuTn ABi
BiOKPUTI paMKM 34MTYBaHHA 3 0OgUHNYHOro TpaHckpmnTy PHK.

Y peskux Bunagkax, Takvx, B AKUX MMIKO3UITIOBaHHSA € 6axaHnm B CUCTEMi eKCnpecii eykapioTUYHOI
KNITUHK-Xa3siiHa, AN NONInweHHs TNiKo3unoBaHHA abo BUXOAY MOXYTb OYyTWU BUKOPUCTaHI pisHi
nepeanocnigoBHOCTI abo nNponocnigoBHOCTI. Hanpuknaa, MoXHa 3MiHoBaTWM CalT PO3LLENTIEHHS
nenTugasamMm KOHKPETHOro CWUrHanbHOro nentuga abo AopgaBaTy MPOMNOCHIQOBHOCTI, SKi TaKoX
MOXYTb BMAMBATM Ha rniko3unoBaHHA. KiHUeBWUi GinkoBMI MPOAYKT MOXE MaTW B MONOXEHHi -1
(wopo nepwoi amiHOKMCIOTK 3pinoro Ginka) opgHy abo [Jekinbka [OOATKOBUX aMiHOKUCIIOT,
XapaKTepHUX ANs eKcrnpecii, ki He MOXyTb 6yTW NOBHICTIO BuaaneHi. Hanpuknag, kiHueBwuiA 6inkosui
NPOAYKT MOXe MICTUTU OAMH abo Aekinbka amiHOKUCIOTHMX 3anuLLKIB, WO 3HaxoAsTbCa Yy CauTi
po3LliensieHHa nenTtugasamu, MpuegHaHux [0  aMiHo-KiHug. B anbTepHaTuBHOMY  BapiaHTi,
3aCTOCYBaHHSA OESKUX CarTiB DEPMEHTATMBHOIO PO3LLEMNMEHHS MOXe MPU3BOAUTU OO0 OTPUMAHHS
3rierka BKopoudeHoi dopmu 6GaxaHoro noninenTuay, SKWO B UM OiNAHUI BCepeauHi  3pinoro
noninenTuay BiabyBaeTbCA PEPMEHTATUBHE PO3LLENIIEHHS.

BekTopu ekcrnipecii 1 KNOHyBaHHA 3a JaHWM BUHaXOAOM 3a3BuMYyal MICTATb MNPOMOTOpP, SAKUK
pPO3Mi3HAaETLCH OPraHiaMoOM-Xa3siiHOM i (PYHKLiOHaNbHO NOB'A3aHMW 3 MOMEKYrOo, Lo KoAyeE MYyTeiH
IL-2, Monekyny Ha ocHoBi MyTeiHy IL-2 i Fc-3nuToro 6inka abo Baxkuii /abo nerkuii naHutor aHTuTina
po IL-2. TpomoTtopn sBnsoTb cobo HeTpaHckpnboBaHi MOCMiQOBHOCTI, po3TalloBaHi BuULle
CTapTOBOro KOAOHY (TOGTO y 5'-HanpsIMKy) CTPYKTYPHOIO reHa (3aranom, y Mexax Big npuonusHo 100
o 1000 n. o0.), 9K perynioTb TPaAHCKPWUMLIIO CTPYKTYPHOro reHa. TpaguuinHo npomMoTopu
nigpo3aingalTb Ha ABa Kracu: iHAyuMbenbHi MPOMOTOPU Ta KOHCTUTYTMBHI NPOMOTOpPU. IHOyUMBEeNbHi
NPOMOTOpPM iHILiOOTb NigBMLIEHi piBHI TpaHckpunuii i3 OHK, wo 3HaxoguTbcs nig iXHiM KepyBaHHSAM, Y
BiAMOBIAb Ha AesKi 3MiHW B yMOBaXx KyNbTUBYBAHHSA, Taki SIK MPUCYTHICTb abo BiACYTHICTb MOXMBHUX
peyoBuH abo 3miHa Temnepatypu. 3 iHWOro OOKy, KOHCTUTYTUBHI NPOMOTOPM PIBHOMIPHO
TPaHCKPUOYIOTb TeH, 3 SKMM BOHU (PYHKLIOHANbHO MOB'A3aHi, TO6TO BiAOyBaeTbCA HE3HAYHUN
KOHTpOMb ekcrpecii reHa abo BiH BigcyTHin. [dobpe BigOMO BenuMKa KinbKICTb NPOMOTOPIB,
po3ni3HaBaHMX Pi3HUMWN NOTEHLIMHUMW KNITUHAMU-Xa3siiHAMWN.

MpuaaTtHi NpomMoTOpU ANs 3aCTOCYBaHHA 3 APDKIKOBMMMK KNITMHaMU-XassiHamu Takox aobpe
BiJOMi 3 piBHA TexHiku. [pbKOKOBIi eHXxaHCepu MepeBaXHO BUKOPUCTOBYIOTb i3 ApPDKOXKOBUMMU
npoMoTopamu. [pugatHi NnpomMoTopyM ANs 3acTOCyBaHHA 3 KiiTMHaMU-xassiiHamMmy ccaBuiB gobpe
BiOMi i BKMOYaoTb 6e3 0bMeXeHHA NPOMOTOPU, OAEPXKaHi 3 reHOMIB BipYCiB, TakMX SIK Bipyc noniomu,
BipyC BiCMM KypeW, ageHoBipyC (TakMi sik afeHoBipyc 2), Bipyc nanifioMyM BENWKOi poraTtoi xygobw,
BipyC CapKoMu nTaxis, LMTOMEranoBipyc, peTpoBipycu, Bipyc renatuty B i Bipyc maen 40 (SV40). IHwi
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npugaTtHi NPOMOTOPU CCaBLiB BKMNOYAOTb reTeporioriYHi MpOMOTOpKU ccaBLiB, Hanpukniag, npoMoTopu
TENOoBOro LWOKY Ta MPOMOTOP aKTUHY.

HopatkoBi MpoOMOTOpPM, SAKi MOXYTb CTAHOBUTM iHTEpPEC, BKMNo4YalTb 06e3 obmexeHHa PaHHin
npomoTop SV40 (Benoist and Chambon, 1981, Nature 290:304-310); npomoTtop CMV (Thornsen et
al., 1984, Proc. Natl. Acad. U.S.A. 81:659-663); npomoTOp, O BTPUMYETLCA B 3'-KiHLEBOMY JOBroMy
nosTopi Bipycy capkomu Payca (Yamamoto et al., 1980, Cell 22:787-797); npoMOTOp TUMIAMHKIHA3M
Bipycy repnecy (Wagner et al., 1981, Proc. Natl. Acad. Sci. U.S.A. 78:1444-1445); npoMOTOpHi 1
perynaTopHi NocnigoBHOCTI 3 reHa MeTanoTioHiHy, Prinster et al., 1982, Nature 296:39-42), i
NPOKapioTMYHI NPOMOTOPW, Taki ik NpomoTop 6eta-naktamasu (Villa-Kamaroff et al., 1978, Proc. Natl.
Acad. Sci. U.S.A. 75:3727-3731) abo npomoTop tac (DeBoer et al., 1983, Proc. Natl. Acad. Sci. U.S.A.
80:21-25). TakoX CTaHOBNATb iHTEPEC HACTYMHi TPaHCKPWMUINHI perynaTopHi AOiNsSHKM TBapWH, SKi
AEMOHCTPYIOTb TKaHWHHY CMeuundiYHICTb Ta 3aCTOCOBYBANMCS B TPAHCTEHHUX TBApWH: pPerynstopHa
AiNsHKa reHa enacrtasu |, akTMBHa B auMHapHUX KIiTMHaX NigwnyHkoBoi 3anos3u (Swift et al., 1984,
Cell 38:639-646; Ornitz et al., 1986, Cold Spring Harbor Symp. Quant. Biol. 50:399-409; MacDonald,
1987, Hepatology 7:425-515); perynatopHa AinsHka reHa iHCyniHy, akTuBHa B ©OeTa-kniTMHax
nigwnyHkosol 3ano3n (Hanahan, 1985, Nature 315:115-122); perynsatopHa AinsHka reHa
iMmyHOrnobyniHy, aktueHa B nimdoigHux knituHax (Grosschedl et al., 1984, Cell 38:647-658; Adames
et al., 1985, Nature 318:533-538; Alexander et al., 1987, Mol. Cell. Biol. 7:1436-1444); perynatopHa
AingHka BipyCy MyXMMHM MOMOYHOI 3ano3n MuLLi, Sika akTUBHA B KMiTMHaX Si€4ka, MOMOYHOI 3anosu,
nimdoigHux i rmagkux knitnHax (Leder et al., 1986, Cell 45:485-495); perynaTopHa LinsHKa reHa
anbbymiHy, gka aktmBHa B neviHui (Pinkert et al., 1987, Genes and Devel. 1:268-276); perynsitopHa
AingHka reHa anbda-detonpoTeiny, sika aktuBHa B nediHui (Krumlauf et al., 1985, Mol. Cell. Biol.
5:1639-1648; Hammer et al.,, 1987, Science 253:53-58); perynaTopHa AinsHka reHa anbda-1-
aHTUTPUMCKHY, sika aktuBHa B nediHui (Kelsey et al.,, 1987, Genes and Devel. 1:161-171);
perynsatopHa finsHka reHa 6eta-rmobiHy, aktmBHa B MienoigHux knituHax (Mogram et al., 1985,
Nature 315:338-340; Kollias et al., 1986, Cell 46:89-94); perynatopHa ginsiHka reHa OCHOBHOrO Birnka
MieniHy, akTuBHa B onirogeHgpoumTax y ronosHomy mo3ky (Readhead et al., 1987, Cell 48:703-712);
perynaTopHa AinsHka reHa nerkoro nadura-2 mMio3uHy, akTMBHA B KICTAKOBUX M'a3ax (Sani, 1985,
Nature 314:283-286); i perynatopHa AiNsHKa reHa roHagoTPOMHOrO PUNI3UHI-TOPMOHY, akTUBHA B
rinotanamyci (Mason et al., 1986, Science 234:1372-1378).

EHXxaHCepHYy MOCMiQOBHICTb MOXHa BCTaBMATM Yy BEKTOp ANSA NiaBuLEHHs TpaHckpunuil OHK y
BUWMX eykapioT. EHxaHcepu aBnsitoTb coboto uumc-gitodi enemeHtn OHK poBxuHO 3a3Buyan
npnénuaHo 10-300 n. o., Ski BNNMBalOTb HA NPOMOTOP AN NiABULLIEHHS TpaHckpunuii. EHxaHcepu €
BiJHOCHO OpIEHTALINHO Ta NO3MLIAHO He3aneXHUMK Ta MOXYTb nepebyBaTh B MOMOXEHHAX SK 5', Tak i
3' wopo TpaHcKkpunuinHoi oauHUUi. Bigomo Aekinbka eHxaHCepHMX MOCriAOBHOCTEN, OOCTYMHUX 3
reHiB ccaBuiB (Hanpuknag, rmobiH, enacrasa, anbbymiH, anbda-geTonpoTeiH i iHCyniH). Ak npaBuno,
3a3BMYaln 3aCTOCOBYIOTb eHxaHcep 3 Bipycy. Bigomi 3 piBHs TexHiku eHxaHcep SV40, eHxaHcep
paHHLOro NPOMOTOPY LMTOMEranoBipyCy, €HXaHcep MoMioMW Ta €HXaHCep afeHoBIpycy €
iMOCTPaTUBHVMW E€HXaHCEPHUMW enemMeHTamu Ans akTuBauil eykapioTUYHMX MNpPOMOTOpIB. Xouya
eHxaHcep Moxe nepebyBaTu y BEKTOpi sK 3 5'-, Tak i 3 3'-KiHUA o4O KOAyBarbHOI MOCNIAOBHOCTI, AK
npasuro, BiH po3TalloBaHni 3 5'-KiHUS Bif npomoTopa. [locnigoBHICTb, WO Kogye BiANoBigHY HATUBHY
abo reTepornoriyHy curHanbHy NOCMiAOBHICTb (NiAepHY NOCNIAOBHICTE abo cUrHanbHUM NenTug), Moxe
OyTn BOyLOBaHa y BEKTOP eKcrnpecii Ana CTUMynsuii No3akmniTUHHOI cekpeuii myTeiHy IL-2, monekynu
Ha ocHoBi MyTeiHy IL-2 i Fc-3nuToro Ginka abo Baxkoro n/abo nerkoro nadutora aHTuTina go IL-2.
Bubip curHaneHoro nentugy abo nigepHoi NOCNigOBHOCTI 3aneXuTb Big TUNY KNITUH-Xa3diHiB, y AKX
NOBUHEH NpoayKyBaTucs Binok, i reteponioriyHa curHanbHa MOCMIAOBHICTL MOXe 3aMilllaTu HaTUBHY
curHanbHy nocnifgoBHICTb. MNpuknagu curHanbHWX NenTuaiB, sKi € (PYHKUiOHANbHUMU Y KRiTUHaX-
XassiiHax ccaBUiB, BKMOYaOTb HACTYMHE: CUrHanbHy NOCMIQOBHICTbL iHTepnenkiHy-7 (IL-7), onucaHy B
nateHTi CLUA Ne 4965195; curHansHy nocnigoBHICTb peuenTtopa iHTepnerkiHy-2, onncady B Cosman
et al,1984, Nature 312:768; curHanbHMM nenTua peuenTopa iHTepnenkiHy-4, onucaHum vy
€sponencbkomy nateHTi Ne 0367566; curHanbHuUi nentug peuentopa iHTeprenkiHy-1 Ttuny |,
onncanmn y natenti CLUA Ne 4968607; curHanbHWA nentug peuenTtopa iHTepneykiHy-1 Tuny |,
onncaHmn y €sponencbkoMmy naTteHTi Ne 0460846. B ogHoMy BapiaHTi 34IICHEHHS MOMEKynuM Ha
OocHoBi MyTeiHy IL-2 i Fc-anutoro 6inka 3a gaHMM BUHaxo4oOM MICTATb NigepHy MocnigoBHICTb, SK
300paxeHo Ha dirypi 24.

BekTop MOXe MiCTUTM ofuH abo Oekinbka eneMeHTiB, WO NoserwyTb eKCMPeCito, Komnn BEKTOP
iHTerpoBaHumM y reHoM KniTuHKU-xassgiHa. lNMpuknagn sknoyawTe enemeHT EASE (Aldrich et al. 2003
Biotechnol Prog. 19:1433-38) i ginaHky npukpinneHHa go matpuudi (MAR). MAR onocepeakoByOTb
CTPYKTYPHY OpraHisauito XpomMatvHy W MOXYTb i30M0BaTU iHTErpoBaHUA BEKTOp Bid edekTy
"nonoxexHst". Takum ymHOM, MAR 0COONMBO 3aCTOCOBHi, KON BEKTOP BMKOPWUCTOBYETLCHA OIS
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CTBOPEHHST CTabinbHUX TpaHCMeKTaHTIB. 3 PIiBHA TEXHiKM BigOMWUIA psSg NMPUPOOHUX i CUHTETUYHUX
HYKNeiHoBMX KncnoT, wo mictate MAR, Hanpuknag nateHTn CLUA NeNe 6239328; 7326567; 6177612;
6388066; 6245974; 7259010; 6037525; 7422874; 7129062.

BekTopu ekcnpecii 3a gaHMM BUHaxo4oM MOXYTb OyTW CKOHCTPYMOBaHi 3 BMXiAHOro BeKTOpa,
TaKoro sik KOMepLinHO AOCTYMHWUIA BEKTOP. Taki BEKTOPU MOXYTb MICTUTM BCi HEOOXiaHI hbnaHKyBarnbHi
nocnigoBHocTi abo He MicTuTh iX. AKWO ogHa abo Aekinbka 3 ONWCaHUMX Yy AAHOMY AOKYMEHTI
dnaHKyBanbHUX MOCMIJOBHOCTEN CMOYaTKy HEe € MPUCYTHIMW Yy BEKTOpPi, TO X MOXHa oaepxatu
okpeMo Ta niryBatu y Bektop. Cnocobu, sKi 3acTOCOBYOTbCA QAN OOEpPXKaHHA KOXHOI 3
driaHKyBasnbHUX NOCMiAOBHOCTEN, A0OpeE BigoMi dhaxiBusM B Ll ranysi TEXHIKM.

Micna Toro, sik BekTOp OYB CKOHCTPYMOBaHWIA i B HanNeXHWn canT BekTopa Oyna BCTaBneHa
MOfeKyrna HyKneiHoBOI KUCROTU, WO koaye MyTeiH IL-2, monekyny Ha ocHoBi myteiHy IL-2 i Fc-
3nuTtoro 6Ginka, abo Baxkui W/abo nerkim naHutor aHTuTina o IL-2, MoBHWIA BeKTOp Moxe OyTu
BOygoBaHWA Yy MpuaaTHY KhiTUHy-xasdiHa ans  amnnicikadii  W/abo  ekcnpecii  noninenTtugy.
TpaHcdopmaLito BEKTOPOM eKcrnpecii BUbpaHoi KniTuHU-xassiHa MOXHa 34iMCHIOBaTK 3a AOMOMOro
pobpe BigoMux cnocobiB, BKMYal4uM TpaHcekuito, iHeKUito, crinbHe ocampkeHHa 3 docdaTom
KanbLito, enekTponopaLito, MiKpoiH'ekUito, ninodekuito, TpaHcdekuito, onocepenkoBaHy DEAE-
AekctpaHoMm, abo iHwi Bigomi metoamku. Bubpanum cnocid6 uvacTkoBo 6Oyge 3anexatu Big
BMKOPUCTOBYBAHOIrO TUMY KMiTMHKU-xa3siHa. Taki cnocobu Ta iHWi npugatHi cnocobu WMPOKO BigoMi
daxiBusiM y AaHin ranysi Ta HaBedeHi, Hanpuknag, y Sambrook et al., 2001, Bule.

MMig yac KynbTUBYBaAHHSA Y BiANOBIOHMX YMOBaX KIiTUHA-Xa3s1H cuHTe3ye myTeiH IL-2, monekyny Ha
OCHOBI MyTeiHy IL-2 i Fc-anuToro Ginka, abo Baxkui n/abo nerkui naHutor aHtutina go IL-2, sxi
3roJoM MOXyTb OyTu 3ibpaHi 3 KynbTypanbHOro cepefoBuLLa (SKLLO KNiTUHa-Xa3siiH CEKPETYe MOro B
cepepoBuule) abo 6GeanocepedHbO i3 KMITUHU-Xa3diHa, WO MNPoOAYKYe WOro (SKWO BiH He
cekpeTyeTbcsl). Bubip npmaaTtHoi kniTuHU-xassiiHa Oyae 3anexaTtu Big pisHWX (akTopiB, TakuxX SK
HeoOXxigHi piBHI ekcnpecii, noninenTngHi moandikadii, 6axaHi abo HeobxigHi ANs akTUBHOCTI (Taki 5K
rnikosmnioBaHHa abo doccopunioBaHHs), | NerkicTb 3ropTaHHA B BiOMOriYHO akTUBHY MOMEKYyny.
KnituHa-xassiiH moxe ByTn eykapioTu4HO abo NpoKapioTUYHOLO.

KniTvHHI ninii ccaBuiB, OOCTYNHi SIK xa3diHM Ans ekcnpecii, gobpe BiOoOMi 3 PiBHSA TEeXHiKM W
BKIIOYaloTb 6e3 OBMexeHHs iMopTani3oBaHi KMiTMHHI NiHii, AOCTYNHI 3 AMEpPUKaHCLKOT Komekuii
Tunosux kynbtyp (ATCC), i Byab-aKi KNiTUHHI NiHiT, BUKOPUCTOBYBaHi B CUCTEMI eKcnpecii, Bigomoi 3
PIBHSA TEXHIKM, MOXYTb OYTM BMKOPUCTAaHI ANt odepXaHHs peKkoMOiHAHTHMX noninenTuaie 3a AaHUM
BMHAxXodoM. AK npaBwno, KNiTMHU-XassiHW TpaHCchOopMytoTb PEKOMOIHAHTHMM BEKTOPOM €EKCMpecii,
Ak mictutb OHK, wo koaye HeobxigHun myTeiH IL-2, Monekyny Ha ocHoBi MyTeiHy IL-2 i Fc-3nuToro
Oinka abo aHTuTINO go IL-2. Cepen KNITUH-Xa3sdiHiB, siki MOXyTb OYTWM BUKOPUCTaHi, 3HaxXoO4ATbCA
npokapiotn, Opikoki abo KniTMHWM BUWMX eykapioT. [NpokapioTu BKNtoYaoTb rpamHeraTuBHi abo
rpamMno3vnTuBHI opraHiamu, Hanpuknag E. coli abo 6aunnu. o kniTuH BULLMX eyKapioT CTOCYTbCHA
KNITUHK KOMax i Jobpe BigoMmi KNiTWHHI NiHii ccaBuiB. MpuknagyM npyaaTtHUMX MiHIN KNITUH-Xa3siHiB
ccaBuiB BknovaloTb fiHito COS-7 knitvH Hupkn masn (ATCC CRL 1651) Gluzman et al., 1981, Cell
23:175), L-knituHK, knituHn 293, knitnin C127, knituHn 3T3 (ATCC CCL 163), kniTMHM AevHuka
kuTancekoro xom'syka (CHO) abo ix noxigHi, Taki gk Veggie CHO i cnopigHeHi KniTWHHI niHii, ki
pocTyTb y 6e3cupoBaTkoBoMy cepepoBuLli (Rasmussen et al., 1998, Cytotechnology 28: 31), kniTnHu
Hela, knituHHi niHii BHK (ATCC CRL 10) i kniTuHHY niHito CVI/EBNA, ogepxaHy i3 KNiTUHHOI NiHiT
HUpKK adppukaHcekoi 3eneHoi masnu CVI (ATCC CCL 70), sik onncaHo McMahan et al., 1991, EMBO
J. 10: 2821, emOGpioHanbHi KiTUHW OpyHbKM NoguHy, Taki sk 293, 293 EBNA a6bo MSR 293,
enigepmanbHi KNituHm nogmin A431, knituHu nogmHm Colo205, iHwWi TpaHcopMOoBaHi KNITUHHI AiHii
npumartis, HoOpManbHi AUNNOIAHI KNITUHKU, KNITUHHI WTaMn, ogepXaHi 3 KynbTypy NepBUHHOI TKAHUHN
in vitro, nepBuWHHI ekcnnaHTaTty, knitnHn HL-60, U937, HaK abo Jurkat. Heo60B'A3k0BO KMiTUHHI MiHil
ccaBuiB, Taki sk HepG2/3B, KB, NIH 3T3 abo S49, Hanpuknag, MOXyTb OyTu BMKOpWUCTaHi Onis
ekcnpecii noninenTuay, konu G6axaHo BMKOPUCTOBYBATW MOMINENTUA Yy Pi3HUX aHanisdax TpaHcaykuii
curHany abo penopTepHUx aHarisax.

Ak anbTepHaTvMBa noninenTug MOXHa OAepXaTu B HWXKYMX eyKapioTax, TakvMx siK Apikoxi, abo B
npokapiotax, Takmx $K Oakrtepii. [NpuagaTtHi Opikgxi BkoyawTb Saccharomyces cerevisiae,
Schizosaccharomyces pombe, wrtammn Kluyveromyces, Candida abo Oyab-sikui wTam OpibKoxKiB,
30aTHUM  ekcnpecyBaTW reteponorivyHi noninentugun. MNpuagaTthHi GakTepianbHi WTamMy  BKIOYAKOTh
Escherichia coli, Bacillus subtilis, Salmonella typhimurium abo Oyob-akuin GakTepianbHUA LwTaMm,
30aTHUI eKkcrnpecyBaTW reTepornoriyHi noninentuan. AKWo noninenTua oAepXylTb Yy Apbkaxax abo
DakTepisx, moxe OyTn OaxaHo mMogudikyBaTV NPOAYKOBaHUA HUMW MNOMINENnTWA, Hanpuknag, 3a
ponomoroto  cocchopunioBaHHs  abo  rMiKO3WMOBaHHS  BiONOBIOHWX caWTiB 3  OAepXXaHHAM
dyHKLiOHanbHOro noninenTugy. Taki KOBaneHTHi MNpPUEOHAHHA MOXYTb OyTM BMKOHaHI i3
3aCTOCYBaHHSM BigOMMX XiMiYHMX abo hbepmeHTaTuBHUX cnocobiB.
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MoninenTug TakoX MoXe OyTM ogepXaHui 3a LOMOMOrol (OYHKUiIOHANbHOrO 3B'A3yBaHHsI
BUAINEHOI HYKNEIHOBOI  KMCMOTW 3a [daHMM  BMHAxo4oM 3 MNpvAaTHUMWU  KOHTPOSbHUMMU
NnocrnigoBHOCTAMM B O4HOMY ab0 AeKinbKOX BEKTOPaX eKCcrnpecii koMax Ta i3 3aCTOCyBaHHAM CUCTEMU
ekcnpecii komax. MaTepiann n cnocobu Ana cuctem ekcnpecii 6akynosipyc/kniTmHa Komaxwu
KOMepLiHO JOCTynHi y popmi Habopy, Hanpuknag, Bia Invitrogen, Cax-Hiero, wrat KanidopHiga, CLUA
(Habip MaxBac®), i Taki cnocobu gobpe BigoOMi 3 piBHS TEXHIKM, K onucaHo B Summers and Smith,
Texas Agriculture Experiment Station Bulletin No. 1555 (1987), i Luckow and Summers,
Bio/Technology 6:47 (1988). BeskniTwHHI cucTeMn TpaHCMAUii TakoX MOXHa 3acTocoByBaTW AnNs
ofepxaHHsA noninentugis 3 BukopuctaHHaM PHK, ogep)kaHuxX 3 KOHCTPYKUIA HYKNEIHOBUX KUCHOT,
onucaHux y gaHoMmy AOKYMeHTi. [puaaTHi BEKTOpPM KNOHYBaHHA W eKchnpecil Ans 3acTtocyBaHHA 3
OakTepianbHUMN, TPUOKOBUMM, OPPKIKOBUMM KNITMHAMU-Xa3siiHaMX A KNiTUHAMKU-Xa3siHaMyn ccaBLiB
onucaHi Pouwels et al. (Cloning Vectors: A Laboratory Manual, Elsevier, New York, 1985). KnituHa-
XassiH, SKka MICTUTb BMAINEHY HYKMNETHOBY KMCMNOTY 3a aHMM BUHAXO40M, NEPEBaXXHO PyHKLiOHANbHO
MoB'si3aHy i3 LLIOHAMMeHLWe OfHIe MOCNIAOBHICTIO ANnsa perynsauii  ekcnpecii, sBnse coboto
"peKoMBIHaHTHY KNITUHY-Xa3siH".

Y neBHMX acnekTax gaHwn BuHaxig nepenbayvae BUAOINEHY HYKNEIHOBY KUCIOTY, WO KOAYE MyTEiH
noacekoro 1L-2, akni nepeBaXHO CTUMYNIOE PerynaTtopHi T-kniTuHM 1 nepepbadvae 3amiHy V91K,
D20L; D84R, E61Q; V91K, D20A, E61Q, M104T; N88K, M104L; V91H, M104L; V91K, H16E, M104V;,
V91K, H16R, M104V; V91K, H16R, M104T; V91K, D20A, M104T; V91K, H16E, M104T; V91K, H16E,
E61Q, M104T; V91K, H16R, E61Q, M104T; V91K, H16E; V91H, D20A, M104T; H16E, V91H, M104V;
V91H, D20A, E61Q, M104T; V91H, H16R, E16Q; V91K, D20A, M104V; H16E, V91H; V91H, D20A,
M104V; H16E, V91H, M104T; H16E, V91H, E61Q, M104T; V91K, E61Q, H16E; V91K, H16R, M104L;
H16E, V91H, E16Q; V91K, E61Q, H16R; D20W, V91K, E61Q; V91H, H16R; V91K, H16R; D20W,
V91K, E61Q, M104T; V91K, D20A; V91H, D20A, E16Q; V91K, D20A, M104L; V91H, D20A; V91K,
E61Q, D20A; VI91H, M104T; V91H, M104V; V91K, E61Q; V91K, N88K, E61Q, M104T; V91K, N88K,
E61Q; V91H, E61Q; V91K, N88K; D20A, H16E, M104T; D20A, M104T; H16E, N88K; D20A, M104V;
D20A, M104L; H16E, M104T; H16E, M104V; N88K, M104V; N88K, E61Q; D20A, E61Q; H16R, D20A,;
D20W, E61Q; H16E, E61Q; H16E, M104L; N88K, M104T; D20A, H16E; D20A, H16E, E16Q; D20A,
H16R, E16Q; V91K, D20W; V91A, H16A; V91A, H16D; V91A, H16E; V91A, H16S; VI1E, H16A;
VO1E, H16D; V91E, H16E; VI1E, H16S; V91K, H16A; V91K, H16D; V91K, H16S; Tta/abo VI1S,
H16E i amiHOKMCNOTHY NOCAIAOBHICTb, fika Ha woHanMeHwe 90 %, woHanmveHwe 91 %, woHanmveHwe
92 %, woHanmeHwe 93 %, woHanmeHwe 94 %, woHanveHwe 95 %, woHanmveHwe 96 %,
LwoHanmeHLe 97 %, woHanmeHwe 98 %, woHameHwe 99 % abo 100 % iaeHTU4YHa amMiHOKUCNOTHIN
nocnigosHocTi, Buknagexin nig SEQ ID NO:1.

TakoxX BKMOYEHI BUAIMEHI HYKNEIHOBI KUCMOTH, WO KOOYHTb OyAb-sKy 3 iNOCTPaTUBHUX MOJEKYN
Ha OcHoBI MyTeiHy IL-2 i Fc-anutoro Ginka, onncaHux y AaHoOMy OOKYMEHTI. Y nepeBaXHUX BapiaHTax
3gincHeHHs Fc-gingHka aHTuTina M MyTeiH moacbkoro IL-2 koayloTbCs B OAHIM BigKpUTING pamui
34MTyBaHHSA, HEOBOB'A3KOBO 3 NIHKEPOM, LLO KOAYETbCA MK Fc-aingHkoo n myteiHom IL-2.

B iHWoOMy acnekTi B gaHOMy OOKyMeHTi nepeabayeHi BEKTOPU eKCMpeCii, WO MICTATb HYKMeiHOBI
KMCMOTHK, LLO KOAYOTb BKa3aHWn BuLle MyTeiH IL-2 abo monekyny Ha ocHoBi myTeiHy IL-2 i Fc-3nutoro
Binka, pyHKUiOHanbHO NOB'A3aHi i3 NPOMOTOPOM.

B iHwWoMy acnekTi B gaHOMY OOKYMeHTi nepenbadveHi KNiTUHW-xasdiHW, WO MICTSATb BUAINEHi
HYKMNEIHOBI KNCMOTK, WO KOAYIOTb BKa3aHi BuLle MyTeiHu IL-2, Monekynun Ha ocHoBi myTeiHy IL-2 i Fc-
anutoro Ginka abo aHTuTtina go IL-2. KnituHa-xa3siiH Mmoxe sBNATU COOOH MPOKapiOTUYHY KMITUHY,
Taky sk E. coli, abo moxe aBnsATM cOOO0 eyKapioTUYHY KIiTMHY, Taky siK KniTuHa ccaBud. Y MeBHUX
BapiaHTax 34iMCHEHHS KNiTWMHa-xa3siH ABNSE COOOK KITITUHHY MiHil0 SEYHMKA KMTANCbKOrO XOM'sivka
(CHO).

B iHWOMyY acnekTi B JjaHOMy JOKYMEHTI nepeabadeHi cnocobu ogepxaHHst MyTeiHy noacbkoro IL-
2. Cnocobu BKMYaTb KyNbTUBYBAHHSA KNiTUHM-Xa3siiHa B yMOBaX, B SIKUX EKCMPECYETLCSA MPOMOTOP,
dYHKUiOHANbHO MOB'A3aHMiA 3 MyTeiHoM ntoacbkoro IL-2. ToTim i3 BkasaHoi KynbTypu 36uparoTb
MyTeiH nogcekoro IL-2. MyTteiH IL-2 moxe 6yTu ogepXaHui 3 KynbTypanbHOro cepegosuila n/abo
nisaTiB KNiTUH-Xas3siHiB.

B iHWwoOMy acnekTi B gaHOMy OOKyMeHTi nepegbaveHi cnocobu ogepXaHHs MONEKYNM Ha OCHOBI
MyTeiHy noacekoro IL-2 i Fe-3nutoro 6inka. Cnocobu BKMOYaOTb KyNbTUBYBaHHS KNiTMHM-XassiHa B
YMOBax, B SIKMX E€KCMPecyeTbCA MPOMOTOP, (QYHKLiOHANbHO MOB'A3aHUA 3 MOJIEKYIO Ha OCHOBI
MyTeiHy ntoacbkoro IL-2 i Fc-anuToro 6Ginka. lMoTim i3 BkasaHOi KynbTypu 36MpatoTb MOMEKyny Ha
OCHOBi MyTeiHy ntoackkoro IL-2 i Fc-anuToro Ginka. Monekyna Ha ocHoBi MyTeiHy IL-2 niognHm n Fc-
3nuToro Ginka Moxe 6yTu ogepxkaHa 3 KynbTypanbHOro cepefoBuLla W/abo nisatiB KNiTnH-xassiHiB.

B iHwomy acnekTti B AaHOMy [OKyMeHTi nepepbadveHi cnocobu ogepxaHHs aHtuTina go IL-2.
Cnocobu BKMoYaTb KyNbTUBYBAHHS KNiTUHM-Xa3siiHa B yMOBaX, B AKUX EKCNPECYITLCA NPOMOTOPU,
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(YHKLUIOHANbHO MOB'A3aHi 3 BaXKUM W Nerkum naduyioramu aHtutina go IL-2. lNoTim i3 BkasaHol
KynbTypu 36upatoTb aHTuTino Ao IL-2. AHTuTIino Ao IL-2 moxe 6yTn ogepxaHe 3 KynbTyparbHOro
cepegoBuLla 1/abo nisaTiB KNiTUH-Xa3s1HIB.

dapmaLeBTMYHI KOMMNO3uMLiT

Y pesikux BapiaHTax 34iINCHEHHSA OaHUM BUHaxig nepenbavae dapmaleBTUYHY KOMMO3ULito, Lo
MICTUTb TepaneBTUMYHO edpeKkTUBHA KinbKicTb MyTeiHy IL-2 abo anTuTina go IL-2 pasom 3
dapmMaLeBTUYHO e(EKTUBHUMM  PO3pigKyBayamMu, HoCieMm, contobinizatopoMm, emynbratopom,
KOHCEpBaHTOM i/abo ap'toBaHTOM. Y MNEBHMX BapiaHTax 34iAcHeHHs MyTeiH IL-2 nepebyBae B
KOHTEKCTi MONEKYNN Ha OCHOBiI MyTeiHy IL-2 i Fc-3nuToro Ginka. ®apmaueBTUYHI KOMMNO3ULii 3a AaHUM
BMHAX040M BKMOYaloTb 6€3 0OMeXeHHs piaki, 3aMopokeHi 1 niodinisaoBaHi KoMno3uuii.

[MepeBaxHO maTepianu ANg CKNagaHHA € HETOKCUYHUMW OMS peuunieHTiB 3a BUKOPUCTOBYBAHUX
[o3ax i KOHUeHTpauisix. Y KOHKpPEeTHUX BapiaHTax 34iACHEeHHs nepenbadeHi dapmaueBTUYHI
KOMMNO3MLiT, WO MICTATb TepaneBTUYHO e(EKTUBHY KiNbKICTb TEpaneBTUYHOT MOMEKYNN, WO MICTUTb
MyTeiH IL-2, Hanpuknaa, Monekynu Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro Ginka.

Y neBHMX BapiaHTax 34iINCHEHHA bapMaLeBTUYHA KOMMO3WLIS MOXe MICTUTU MaTepianu ans
CKnagaHHs, npu3HayeHi Ana MoaudikyBaHHs, nioTpumknm abo 30epexeHHs, Hanpuknag, pH,
OCMONSAPHOCTI, B'A3KOCTi, MPO30POCTi, KOMbOPY, i30TOHIYHOCTI, 3anaxy, CTepPUNbHOCTI, cTabinbHOCTI,
LIBMOKOCTI pO34YMHEHHS abo BMBINbHEHHSA, aacopbuii abo npoHuKao4oi 30aTHOCTI KOMNO3uLii. Y Takux
BapiaHTax 3AiNCHEHHs npuaaTtHi MaTepianu ANsS  CknagaHHA  BkNoyawTb 6e3  obmexeHHs
aMiHOKMCNOTK (Taki siK rMiuMH, rnyTamiH, acnaparid, apriHiH, nponiH abo ni3uH); NPOTUMIKPOOHI
PEYOBMHU; aHTMOKCUAAHTM (Taki K ackopbiHOBa kucnoTa, cynbdiT HaTpito abo rigpocynbdiT HaTpito);
Oydepu (Taki sik 6opaTHun, bikapboHaTHu, Tris-HCI, uuTpaTHi, dhocdaTHi Bydepn abo Gydepmn Ha
OCHOBi iHLIMX OpraHiYHMX KKCroT); 06’emoyTBOptOBanbHi 3acobu (Taki Sk MaHiT abo rniyuH);
XenatoyTBoploBanbHi  3acobu  (Taki 9k eTuneHgiamiHTeTpaoutoBa  kucrnota  (EDTA));
KOMMIeKCcoyTBOptoBanbHi 3acobu (Taki Ak kodeiH, nonisiHinniponigoH, 6eTa-unknogekcTpuH abo
rigpokcunponin-6era-unknogekCTpuH); 3anoBHIOBaYi; MOHOCaxapuau; gucaxapuam Ta iHwi Byrnesoam
(Taki Ak rmoko3a, MaHo3a abo AekcTpuHu); Binku (Taki Sk cuposaTkoBMM anbbymiH, kenatuH abo
imyHornobyniHu); 3abapsnioBanbHi, apomaTu3yBarnbHi Ta pPO3pigKyBarnbHi 3acobu; emynbryBanbHi
3acobwu, rigpodinbHi nonimepu (Taki SK MONIBIHINNIPONIAOH); HWU3bKOMOMEKYNSAPHI noninentuaw;
coneyTBOploBanbHi NPOTUIOHW (Taki K HATPIN); KOHCEepPBaHTK (Taki Sk xnopug 6eHsankoHito, 6eH3orHa
KMcnoTa, caniyunoBa KucroTa, Tumepocan, eHeTunoBui cnvpT, metTunnapadeH, nponinnapabeH,
XnoprekcnavH, copbiHoBa Kucnota abo NepoKCMA BOAHK); PO3YMHHUKM (Taki K rMiLepuH,
nponineHrnikonb abo nonieTWNneHrnikone); LUYKPOBi COMPTW (Taki AK MaHIT abo copbiT);
cycneHayBarnbHi 3acobu; NOBEPXHEBO-aKTUBHI peyoBUHM abo 3Mo4yBarnbHi 3acobu (Taki sk Pluronic,
PEG, copbitaHoBi ectepu, nonicopbaTtu, Taki sk nonicopbaTt 20, nonicopbaTt, Triton, TpomeTamiH,
NeuMTUH, XONecTepuH, Tunokcanon); 3acobwu, aki 36inbwyloTe cTabinbHICTL (Taki sk caxapo3a abo
copbiT); 3acobu, AKi 36iNbLYIOTE TOHIYHICTE (Taki SIK ranoreHian NyxHWx meTanis, NepeBaXKHO Xnopua
HaTpito abo kanito, MaHiT, copbiT); cepegoBua ANs OOCTaBKW; PO3piMKyBaYi; HaNnoBHIOBaYi Ta/abo
apmaveBTUYHI gonomixkHi 3acobu. Oue., REMINGTON'S PHARMACEUTICAL SCIENCES, 18"
Edition, (A. R. Genrmo, ed.), 1990, Mack Publishing Company.

Y neBHUX BapiaHTax 34iNCHEHHA onTumanbHa hapmaueBTUYHa KOMMNo3uuia 6yde BM3HayaTucs
daxiBUeM Yy [OaHii ranysi TexHiKM B 3anexHOCTi, Hanpuknag, Big cnocoby BBeAeHHs, copmaTty
OOCTaBkM N HeobOXxigHoro posyeBaHHs. [ue., Hanpuknag, REMINGTON'S PHARMACEUTICAL
SCIENCES, Bule. Y neBHUX BapiaHTax 3[iNCHEHHA Taki KOMNO3WLiT MOXYTb BNMAMBaTN Ha (Pi3NYHUNA
CTaH, CcTabinbHiCTb, WBKAOKICTb BWBIMbHEHHA N Vvivo | LWBMAKICTb  KMipeHcy in  vivo
aHTWUreH3B'A3yBanbHMX OiNkiB 3a AaHUM BMHAxXoZoM. Y MNEBHUX BapiaHTax 34INCHEHHS MEepPBUWHHI
cepefoBMLLEe-HOCIn abo HOocii y dhapMaueBTUYHIA KoMNo3uuii MoxyTb OyTu abo BogHumu, abo
HEBOAHMMM 3a CBOEK Npupoaoto. Hanpuknag, npyaatHM cepefoBULLIEM-HOCIEM abo HoCieM MoXxe
OyTm Bopa pAonsa iH'ekuin, disionoriyHMin conboBUA PO3YMH abo LWITy4yHA CMNUHHOMO3KOBA pigvHa,
WMOBIPHO AONOBHEHA iHWMMK MaTepianamu, ski TpaauuinHO BUKOPUCTOBYIOTBCS B KOMNO3WLISX AN
napeHTepanbHOro BBeAeHHs. HenTpanbHuin 3abydepeHnin conboBuii po3dmH abo CONbOBUN PO3UUH,
3MilLaHWI i3 CMPOBATKOBUM anbOyMiHOM, € JOOATKOBUMMM iNMOCTPATUBHUMM CEPELOBULLIAMUN-HOCISIMMU.
Y KOHKpPEeTHMX BapiaHTax 3AiINCHEHHSA hbapmMaueBTUYHI KOMNO3uLUii MICTATb Tris-6ydep 3i 3Ha4yeHHs M
pH, wo craHoBuTb NpnbnmaHo 7,0-8,5, abo auetaTHun Gydep 3i 3HAYEHHsIM pH, WO CTaHOBUTL
npmbnumaHo 4,0-5,5, i MOXyTb [OAATKOBO MICTUTK COpOIT abo Moro NpuaaTtHUn 3aMiHHWUK. Y MNEBHUX
BapiaHTax 34ilNCHEHHS OaHOro BMHaxXody KOMnosuuii Ha ocHoBi mMyTeiHy [I-2 abo aHTuTina go IL-2
MOXYTb OyTW migroToBneHi ans 30epiraHHs 3a LOMOMOroH 3MillyBaHHA BMOpaHOi KOMMO3uuii, Lo
XapaKTepusyeTbCsi HeOOXiAHUM CTyneHeMm 4McToTW, 3 HeoDOB'A3KOBMMM 3acobamu 4na ckragaHHs
(REMINGTON'S PHARMACEUTICAL SCIENCES, Buwe) y Burnsgi nioginisoBaHoro ocagy ato
BOAHOMO po3ymHy. [logaTkoBO, y NEBHMX BapiaHTax 34iNCHEHHSA NPOAYKT Ha OCHOBI MyTeiHy IL-2 abo
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aHTuTina po IL-2 moxe OyTm cknageHur y BUrMsdi nioginisaty i3 3acToCyBaHHAM BigMOBIAHMX
OOMOMDKHUX PEYOBUH, TAKMX SIK caxapo3a.

dapmMaueBTUYHI KOMMNO3MLIT 3a JaHUM BUHAXo4oM MOXYTb OyTu BubpaHi Ans napeHTepanbHol
AOCTaBKU. FK anbTepHaTnBa MOXYTb OyTU BUOpaHi koMnosuuii Ans iHranauil abo ans gocrasku Yepes
TpaBHWA TpakT, Hanpuknag nepopaneHo. OpepxaHHa Takux GapMaueBTUYHO NPUAHSATHUX
Komnosuuin nepebyBae B Mexax KomneTeHuii daxiBua B pfaHin ranysi. KomnoHeHTW cknagy
NnepeBaXKHO MPUCYTHI B KOHLIEHTPaUisX, SKi MPUUHATHI AN AINSHKA BBeAEHHSA. Y MeBHUX BapiaHTax
30iNCHEHHST ANs NigTPUMKM Komno3uuii 3a disionoriyHoro pH abo 3a Tpoxm Ginbw HU3bkOro pH, sk
npaeuno, pH y aianasoHi Big npubnuaHo 5 oo npubnmsHo 8, BUKOPUCTOBYOTL Bydepu.

Akwo nepenbadaeTbCas  MNapeHTepanibHe BBEAEHHS, TO TepaneBTUYHI  kOMMo3uuii  ans
3aCTOCYyBaHHS B JaHOMy BMHaxXo4i MOXYTb nepeadadatucs y BUrmnsgi aniporeHHoro, NpUNHATHOroO Ans
napeHTepanbHOro BBEAEHHSI BOOHOMO PO34MHY, LLIO MICTUTb HEOOXIAHY KOMMO3UL,i0 HA OCHOBI MYTEiHY
IL-2 abo aHTuTINa go IL-2 y hapMaueBTUYHO NPUNHATHOMY cepefoBuLLi-Hocii. Ocobnmeo npugaTHUM
CcepenoBULLIEM-HOCIEM AMs NapeHTepanbHOro BBEAEHHS € CTepuibHa AUCTUNbOBAHA BOAA, B SIKik
KOMMo3uLito Ha OCHOBI MyTeiHy abo aHTuTtina go IL-2 cknagatoTb y BUrnaAi CTEPUIIBHOMO i30TOHIYHOIO
PO34MHY, WO 36epira€TbCAa HaNEXHUM YMHOM. Y MNEBHMX BapiaHTax 34INCHEHHS OdepXXaHHA MoXe
BKITIOMaTU CKragaHHa HeoOXigHOI Monekynm 3 TakuMm 3acobom, fK Mikpocdepwu, Lo BBOAATHCS
iH'ekuieto, GioposknagHi YacTuHKW, nonimepHi crnonykn (Taki K noniMonovyHa kucrota abo
nonirnikoneea Kuicnota), rpaHynu abo ninocomu, siki MOXyTb 3abesnedvyBaTn KOHTpoOfboBaHe abo
CMNOBINIbHEHE BUBINBbHEHHA NPOAYKTY, KA MOoxe ByTu AocTaBneHun 3a AOMNOMOrol Aeno-iH'ekuii. Y
NeBHNX BapiaHTax 34iNCHEHHS TakoX MOXe 3aCTOCOBYBaTUCS lianypoHOBa KMCMOTa, sika 3abesnevye
NPOSIOHroBaHy Ait0 y KpoBOOOIry. Y neBHMX BapiaHTax 3AiNCHEHHSs iMnnaHToBaHi obnagHaHHs ans
OOCTaBKW NikapCbKnx 3acob6iB MOXXyTb OyT BUKOPUCTAHI ANst BBEAEHHS KOMMO3UUii Ha OCHOBI MyTEiHY
IL-2 abo aHTuTINa go IL-2.

daxiBusaM y AaHin ranysi TexHiku 6yayTb 04eBMAHI 4O4AaTKOBI chapmaueBTMYHI KOMNO3uLii, y TOMy
yucni CKragu, WO BKIOYalTb KOMMO3uUii Ha OCHOBI MyTeiHy IL-2 abo aHTuTtina go IL-2, y Burnagi
cknagis, wWwo 3abesneuyloTb CMOBiNbHEHY abo KOHTPONbOBaHY AOCTaBKY. Takox paxiBuam y AaHin
obnacTi TexHikM BigOMi MeTOOMKM CKragaHHa psay  iHwWux 3acobiB 3 ynosinbHeHow abo
KOHTPOMbOBaHOK AOCTaBKOK, TaKMX SK JIMMOCOMHI HOCIi, 6iopo3knagHi MiKpodacTuHkM abo nopwucTi
rpaHynu, a Takox geno-iH'ekuii. [lue., Hanpuknag, MbkHapoaHy nateHTHy 3assky Ne PCT/US93/00829,
fKa BKNIOYEHa 3a [OMOMOroK MOCUMaHHA W OMNUCYE KOHTPONbOBAHE BUBINIbHEHHS MOPUCTUX
noniMepHMx MIKpOYaCTUHOK Onsi  AOCTaBkM  dhapMaueBTUYHMX  Komnoauuin. [lMpenapatn 3
YMNOBIMIbHEHNUM BUBINIbHEHHAM MOXYTb BKMOYATU HaMiBNPOHWKHI MOMiMEpHi matpudi y Burngagi
dopmoBaHMx BUpoOIB, Hanpuknag, nniBok abo wmikpokancyn. Matpudi Agna  ynoBinbHEHOro
BMBINbHEHHA MOXYTb BKMNOYaTW noniectepw, rigporeni, noninaktnan (poskputi B nateHti CLUA Ne
3773919 i nybnikauji 3asiBkM Ha eBponencbkuii nateHT Ne EP 058481, KOXHWI 3 SKMX BKITHOYEHUA 3a
AONOMOroK NocunaHHg), cnisnonimepu L-rnytamiHOBOI KMcnoTu n etun-L-rnytamaty (Sidman et al.,
1983, Biopolymers 2:547-556), nonu(2-rigpokcueTtunmetakpunar) (Langer et al.,, 1981, J. Biomed.
Mater. Res. 15:167-277 i Langer, 1982, Chem. Tech. 12:98-105), etunensiHinauetat (Langer et al.,
1981, Buwe) abo noni-D(-)-3-rigpokcumacnsHy Kucnoty (nybnikauis 3asBk/ Ha €BPONENCbKUA NaTeHT
EP Ne 133988). Komnoauuii 3 ynoBinbHEHMM BUBINBHEHHSAM MOXYTb TaKOX BKMOYaTW MiNOCOMM, SKi
MOXYTb OyTW ofepXaHi 3a Aonomorok Oyab-siKoro 3 Aekinbkox cnocobiB, BiAOMMX y OaHin ranysi
TexHikn. [OumB., Hanpuknag, Eppstein et al., 1985, Proc. Natl. Acad. Sci. U.S.A. 82:3688-3692;
nybnikauii 3asBok Ha eBponencbkuin nateHT NeNe EP 036676; EP 088046 i EP 143949, BkntoyeHi 3a
OOMOMOrOK0 NOCUIaHHS.

dPapmaLeBTUYHI KOMMNO3WLi, 3aCTOCOBYBaHi AN BBEAEHHS in Vvivo, siKk NnpaBuno, nepeadadeHi y
BUMMAAiI cTepunbHMX npenapartis. CTepwuniszaudis Moxe OyTn gocarHyta 3a gonomorow dinbTpauii
yepe3 membpaHu Ona cTepunbHOI hinbTpauii. Y Bumagky SKWO KOMMO3UUilo niodinisyloTe, TO
cTepunisadito 3a OOMOMOroK [AaHoro crnocoby MoXHa BWMKOHYBaTU abo nepep niodinizaudieto i
BigHOBNEHHsM, abo nicna Hux. Komnosuuii gons napeHTepanbHOro BBeAEHHS MOXyTb 36epiratnca B
niocpinizoBaHin copmi abo y BUMMAZI po3dnHy. AK npaBuno, KOMMo3wuii Ans napeHTepanbHOro
BBEOEHHS MOMILAaloTb Yy KOHTEMHEp, WO MaeE CTepuibHWA BXiOHWWA OTBIp, Hampuknag, naket abo
riakoH AN BHYTPILUHBOBEHHOrO PO34MHY i3 MPOOKOH, L0 MPOKOMMIOETLCA FOMKOK AN MigLWKIPHMX
iH'eKuin.

B acnekTtax gaHoro BuHaxoay nepenbaveHi cknagu Ha ocHoBi MyTeiHy IL-2 abo aHTuTtina go IL-2,
WO CcaMOCTiiHO OydepyeTbCs, sIKi MOXHA BUKOPUCTOBYBATM SIK bapmMaueBTUYHI KOMMO3wuLuii, fK
onucaHo B MixXHapoaHin nateHTHin 3aasui WO 06138181A2 (PCT/US2006/022599), sika BknoveHa B
OaHVIA JOKYMEHT 3a JONOMOrOH NOCUNaHHSA Y BCil CBOT MOBHOTI.

Ak obroBoptoBanocs BuLle, y NEBHMX BapiaHTax 3A4iMCHEHHSI nepeabadeHi KOMMNO3uLii Ha OCHOBI
mMyTeiHy IL-2 abo aHTuTina go IL-2, 3okpema, hapmaLueBTUYHI MONEKynn Ha OCHOBI MyTeiHy IL-2 i Fc-
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3nuToro Ginka, siki BKIOYaTh HA A04ATOK A0 KOMMO3MLiT Ha OCHOBI MyTeiHy IL-2 abo aHTuTina go IL-
2, oavH abo aekinbka 4ONOMIKHUX PEYOBUH, TaKMX K Ti, SKi iNOCTPAaTUBHO ONMCaHi B LibOMY po3ini n
B iHLWMX po3finax gaHoro gokymeHTa. Mpy LbOMYy OONOMIXHI PEYOBMHU MOXYTb 3aCTOCOBYBaTUCS B
OAHOMYy BMHaxodi ONsi HAMPI3HOMAHITHIWKWX Linen, Takux sIK perynoBaHHsA isnyHux, XimiyHUX abo
BionoriyHMx BNacTUBOCTEN CKNafis, sk, HANpUKNaza, perynioBaHHs B'A3KOCTI, i/abo cnocobis 3a AaHnM
BMHaAxXo4oM Ans nigBulLeHHA edeKTUBHOCTI, i/abo crtabinisauii Takmx cknagis i cnocobiB Big
aerpagadii W NoripleHHs sIKOCTi, Hanpwuknaga, BHaAcMigoK CTPECOBMX BMMMBIB, WO BMHUKAKOTL Nig Yac
BMPOOHMLTBA, 4OCTaBKW, 30epiraHHs, NiAroTOBKW Nepes BUKOPUCTaHHAM, YBEAEHHS 1 NiCns HbOro.

[oCTynHi pi3Hi NOSICHEHHS, WO CTOCYOThCS cTabinisauii 6inka, a Takoxx MaTepianiB Ans cknagaHHs
n cnocobiB, 3aCTOCOBHMX LWOAO UbOro, sk, Hanpuknag, Arakawa et al., "Solvent interactions in
pharmaceutical formulations, " Pharm Res. 8(3): 285-91 (1991); Kendrick et al., "Physical stabilization
of proteins in aqueous solution", B RATIONAL DESIGN OF STABLE PROTEIN FORMULATIONS:
THEORY AND PRACTICE, Carpenter and Manning, eds. Pharmaceutical Biotechnology. 13: 61-84
(2002), i Randolph et al., "Surfactant-protein interactions, " Pharm Biotechnol. 13: 159-75 (2002),
KOXKHUA 3 AKUX BKIIOYEHWA Y AaHWWA AOKYMEHT 3a AOMOMOrol0 NOCUMaHHS y BCii CBOIW MOBHOTI,
0CcobnMBO B YacTUHAX, LLO CTOCYHOTbCA OOMOMDKHMX PEYOBUH i CNocobiB, siKi CTOCYIOTbCHA HUX, AN
cKragiB Ha OcHoBi 6inka, Wo camocTinHO OydepusyeTbes, 3rigHO 3 AaHMM BMHaxoA4oMm, ocobnueso
woao 6inkoBmx hapMaLeBTUYHMX NPOAYKTIB i cnocobiB Ans 3acToCyBaHHS Ha TBapWH i/abo noasx.

3rigHO 3 neBHUMW BapiaHTamMu 3AiINCHEHHA OAHOro BMHAaxXo4y MOXHa BMKOPMCTOBYBaTW CONi,
Hanpuknag, ANna pPeryfnoBaHHSA IOHHOI cunu /abo i30TOHIMHOCTI cknagy w/abo mnokpalleHHs
PO34YMHHOCTI /abo disanyHoi cTabinbHOCTI Binka abo iHWOoro iHrpedieHTa KOMNO3uLii 3rigHO 3 AaHUM
BUHaxXo4oM.

Hobpe BiOOMO, L0 iOHM MOXYTb CTabinidyBaTM HATMBHWUIM cTaH BinkiB LINSXOM 3B'A3yBaHHS i3
3apSHKEHNMN 3amnMLLIKaMKU Ha MOBEPXHI Binka N WNaxXoM eKpaHyBaHHA 3apsaXeHUX i NONApHUX rpyn y
BinKy W 3HWKEHHS cunn iX enekTpoCTaTUYHWMX B3aEMOAIN, MPUTAryBanbHUX i BigLITOBXYBanbHUX
B3aeMoAin. loHM TakoXk MOXyTb cTabinisyBatM pgeHaTypoBaHwi cTaH 6inka, 30Kpema, LUAsSXOM
3B'A3yBaHHA AeHaTypoBaHux nentugHux 3B'AskiB (-CONH) 6inka. Kpim Toro, ioHHa B3aemogis i3
3apSMKEHUMN W NONAPHUMKM  rpynaMm B BiNKy TakoX MOXe 3MEHWUTU  MiDKMONEKYNSpHI
ernekTpocTatuyHi B3aemogii W, 3aBAskm LUbOMy, 3anobiratm abo 3meHwyBaTu arperauilo 1
HEpPO34MHHICTb Binka.

PisHOBMAW iOHIB CyTTEBO BiAPI3HAOTLCA 3a CBOIM BNNMBOM Ha Ginku. ByB po3pobneHuii psg
KaTeropianbHUX paHriB ioHiB i iX BNNMBY Ha Ginku, siki MOXXHa 3acTocoByBaTM Mif 4Yac CKnagaHHs
dapMaLeBTUYHMX KOMMO3MWLiA 3rigHO 3 AdaHum BuHaxogom. OauH npuknag sBnse cobot psag
lobmericTepa, AKMA paHXye iOHHI 1 NONSAPHI HEIOHHI PO3YMHEHI PevYOBUHW 3a TXHIM BNMUBOM Ha
KOHdpopMaLiiHy cTabinbHicTb GinkiB y po3dmHi. CTabinidytodi po34MHEHi pPEeYOBMHU Ha3MBaKOTbCHA
"kocMmoTponHumMKn". OecTtabinidytodi po3ymMHeHi pe4yoBMHM Ha3uBaloTbCa "xaoTponHumn”. KocmoTponu
3a3BMYalN BUKOPUCTOBYIOTLCS Y BUCOKMX KOHLEHTpaUiax (Hanpuknag, >1 MonspHUi cynbdaTt aMoHito)
Ans ocagkeHHs OinkiB 3 po3umHy ("BMcomntoBaHHA"). XaoTponu 3a3Buyan BUMKOPUCTOBYHOTLCH ANS
npoTtesyBaHHs 3y6iB Ta/abo ansa contobinisauii 6inkis ("yconoBaHHA"). BigHoCcHa edeKkTMBHICTb iOHIB
00 "BcontoBaHHSA" i "BUCOMOBaHHSA" BU3HaYae IXHE NOMNOXeHHs B psai FodmericTepa.

BinbHi aMiHOKMCNOTM MOXXHA BUKOPUCTOBYBATK B CKNagax Ha OCHOBI MyTeiHy IL-2 abo aHTuTina go
IL-2 BignoOBIAHO OO Pi3HUX BapiaHTIB 34iINCHEHHA OAHOro BMHaxody sik 06'emMoyTBOpOOYMX 3acobi.,
cTabinizaTopiB i aHTMOKCMAAHTIB, @ TAaKOX ANs iHWWX CTaHOAPTHMX BapiaHTiB 3acTocyBaHHs. J1i3uH,
NporiH, CEPUH i anaHiH MoXyTb 6YTW BUKOpUCTaHi Ans ctabinisauii 6inkiB y cknagi. [MiuMH npugaTHUiA
npu niodpinisauii Anst 3abe3neyeHHs NPaBUNbHOT CTPYKTYPY N BNacTMBOCTEN TabneTkn. ApriHiH Moxe
OyTn nmpupatHun ansa iHridyBaHHA arperadii Oinka sk y pigkux, Tak i B niodinizoBaHux cknagax.
MeTioHiH 3aCTOCOBHUI K aHTUOKCUAAHT.

Monionu BKNOYaOTb LYKPWU, HaNpUKIag, MaHiT, caxapo3y n copbiT, i baraToatoMHi cnupTty, Taki
AK, Hanpuknag, rniuepvH i MponineHrnikonb, i Ans uine o6roBOpeHHs B AaHOMY [OOKYMEHTI
nonietunenrnikonbs (PEG) i crnopigHeHi 40 HbOro pe4voBuHMW. [MonionM € KOCMOTpPONHUMUW. BoHwM
ABNATE COOOK 3aCTOCOBHI cTabinidytoui 3acobu Sk y pigkmx, Tak i B NioginisoBaHuX cknagax gns
3axucTy OinkiB Big npoueciB isnMyHOi M XiMiyHOI gerpagadii. lonionyn TakoXx 3aCTOCOBHI Ans
peryntoBaHHA TOHIYHOCTI cknagis.

Y 4yucno nonionis, 3aCTOCOBHMX Y BMOpaHMX BapiaHTax 34iACHEHHS OAHOr0 BUHAXOAY, BXOOUTb
MaHiT, 3a3BU4Yall 3acTOCOBYBaHWA [Anis  3abe3neyveHHst CTPYKTYpHOi cTabinbHOCTi Macu B
niocpinizoBaHnx cknagax. BiH 3abesnevye CTPYKTypHY cTabinbHicTb Macu. 3asBuyal  Moro
3aCTOCOBYIOTb i3 NIONPOTEKTOPOM, Hanpuknag, caxapo3ot. CopbiT i caxaposa € ogHuMu i3
nepeBaxkHUx 3acobiB ONs perynoBaHHA TOHIYHOCTI M siK cTabinizaTopy gns 3axucTy Big CTPeciBs,
3yMOBMIEHMX 3aMep3aHHsIM-BigTaBaHHAM, Mif, 4Yac TpaHcnopTyBaHHA abo npu  oAepKaHHi
Hepo3dacoBaHOro nNpoaykTy B cnocobi BupobHuuTtea. Llykpuy, WO BiAHOBMOTL (SIKi MICTATb BiNbHi
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anbperigHi abo KeTOHOBI rpynu), Taki SK rMKo3a 1 NakTo3a, MOXYTb [MiKyBaTu NOBEPXHEBI 3arULLIKU
nisauHy n apridiHy. OTxXe, BOHM 3a3BMYall He BXOAATb [0 4uUCria NepeBaXHMX Momnionis Ans
3aCTOCYBaHHA 3rigHO 3 JaHuM BuHaxogoMm. Kpim Toro, Lykpw, siki yTBOPIOKOTb Taki peakuinHo3aaTHI
CMNOMyKu1, sIK HaNpuknag, caxapo3sa, sika rigponisyetbCca A0 PPYKTO3WM i IMIOKO3N B KUCNIUX YMOBAaXx, a
OTXXEe BUKINUKAE rIiKyBaHHS, TAKOX HE BXOASATb i3 AAHOK METOK [0 Yucna nepeBaxHWX nonionis 3a
AaHym BuHaxogoM. PEG 3actocoBaHwi ans crtabinidauii GinkiB i 9k KpionpoTekTop, i y UbOoMy
BiJHOLLEHHI MOXe 3aCTOCOBYBaTUCS B JAHOMY BUHAxXoAi.

Y BapiaHTax 34iCHEHHSA ckragiB Ha ocHoBi MyTeiHy IL-2 i/abo aHTuTina go IL-2 gomaTtkoBO
nepenbaveHi NOBepxHEBO-aKTUBHI peyoBMHU. Monekynu Ginka MoxyTb Oyt nigaaHi agcopbuii Ha
NOBEPXHSAX i AeHaTypaLii 1 HAaCTYyNHI arperauii Ha Mexax po3ainy noeiTpsa-piavHa, TBepaa peyoBuHa-
pianHa n pignHa-piguHa. Li edektn 3a3suyan nigBuULLYOTLCS 3BOPOTHO MPOMOPLIMHO KOHLEHTpaLil
Oinka. 3a3Buuan, Ui WKIOIMBI B3aeMOAii 3BOPOTHO MPOMOPLiiHI KOHUEeHTpauji 6inka i, Sk npasuno,
30inbwyoTbCA (QIBMYHUM NepeMmillyBaHHSAM, Hanpuknag, WO BUHWKAKTb MPU TPaAHCNOPTYBaHHI i
MaHinynAauii i3 npogyKToMm.

Ona 3anobiraHHs, 3BeAeHHs OO0 MiHiMymy abo 3MeHLLeHHsa aacopbuii Ha noBepxHi TpaguuiiHo
3aCTOCOBYIOTbCA MOBEPXHEBO-AaKTUBHI PEYOBUHU. 3aCTOCOBHI Yy LIbOMY BiJHOLUEHHI MOBEPXHEBO-
aKTMBHI peYoBMHM B AaHOMYy BMHaxodi Bkno4vakTb nonicopbat 20, nonicopbat 80, iHWi ectepu
XUPHUX KNCROT i copbiTaHnonieTokcunarTie i nornokcamep 188.

[MoBepxHEeBO-aKT1BHI PEYOBMHUN TakoX 3a3BM4Yal 3aCTOCOBYHOTECS AS1S KOHTPOIHO KOHGpopMaLiiHOT
cTabinbHocTi Binka. 3acTocyBaHHsi NOBEPXHEBO-AKTUBHUX PEYOBMH 3 JAHOK METOK € crneunivHum
Ans Ginka, ockinbkn 6yab-sika BkazaHa NOBEPXHEBO-aKTMBHA PEYOBMHA, SK NMpaBuno, cTabiniaye ogHi
Oinkn i gectabiniaye iHLi.

MonicopbaTu nigaaHi OKUCHIN gerpagauii M HarWyacTiwe nig Yac nocTtayvaHHs MICTATb A0CTaTHIO
KiNbKICTb nepokcuaiB, W06 BUKMMKATM OKUCHEHHS OiYHMX naHutorie OinNKoBMX 3anuuikiB, ocobnmBo
MeTioHiHy. OTxe, nonicopbatn cnig 3actocoByBaTu OOepexHO, i 3a iX 3aCTOCyBaHHsS iX cnig
BMKOPUCTOBYBaTU B HaWMEHLUi epeKTUBHIA koHUeHTpauii. LLlogo uboro, nonicopbaTtn € npuknagom
3aranbHOro npaswna, 3rigHoO 3 SKUM OOMOMDKHI PEYOBUHW Cif 3acTOCOBYBATWM B iXHIX HAMHMKYMX
e(EKTMBHMNX KOHLIEHTPALisX.

Y BapiaHTax 3A4iVICHEHHS cknadiB Ha OcHOBi MyTeiHy IL-2 abo aHTuTtina go IL-2 popgaTkoBoO
nepenbaveHo oanH abo Jekinbka aHTUOKCMAAHTIB. [Jedko MIpOoKo LLKIOIMBE OKUCHEHHS BinkiB Moxe
OyTn nonepemkeHe y dapmaueBTUYHMX CKMNadax LWIsAXoM MiGTPUMKU HarneXHWX PIiBHIB KUCHIO 1
TemnepaTypu HaBKOSMLLIHBOTO CepeAoBULLA M WNAXOM 3anobiraHHs BNAUBY CBiTNa. AHTMOKCUOAHTHI
AOMOMDKHI pE4YOBMHM TaKOX MOXYTb 3aCTOCOBYBaTUCA AN 3anobiraHHa OKWCHI gerpagadii 6inkis. o
yncna 3acTOCOBHMX Y LbOMY BiOHOLUEHHI aHTUMOKCUMAAHTIB HanexaTb 3acobu, Lo BigHOBMOKOTH,
NornmHaYi KUCHIO/BINMbHUX paguKaniB i xenaTtyBarnbHi 3acobu. AHTMOKCUMOAHTM AMS 3aCTOCYBaHHA B
cKragax Ha OCHOBI TepaneBTUYHOro Ginka 3rigHo 3 JaHUM BMHAX040M MEPEBAXHO € BOAOPO3YNHHUMMU
" 36epiraloTb CBOK aKTUBHICTb NPOTATOM YCbOr0 CTPOKY NPUAATHOCTI NPOAYKTY. Y LbOMY BigHOLUEHHI
EDTA € nepeBaxHWM aHTUOKCMAAHTOM 3riHO 3 JaHUM BUHAX040M.

AHTUOKCMAAHTM MOXYTb YLIKOMKYBaTh Binkn. Hanpuknag, 3acobu, Lo BigHOBMIOKOTE, 30KpPeMa,
Taki SK rnyTaTioH, MOXYTb MOpYLLYBaTU BHYTPILLHEOMONEKYNAPHI AUCYNbMIiAHI 3B'A3KN. Takum YMHOM,
aHTUOKCUAAHTM NS 3aCTOCYBaHHS B AaHOMY BUHAxopi, cepepf iHWoro, BubpaHi ans ycyHeHHst abo
[OCTaTHBOTO CTYMEHs1 3MEHLLEHHS MOXITMBOCTI YLUKOLPKEHHSA BinkiB y cknagi.

Cknagu 3rigHO 3 [daHUM BWHaxO4OM MOXYTb BKMYaTM iOHM MeTaniB, ki € OinkoBMMM
KodpakTopamu i ki HeobXifHiI ANs YTBOPEHHs1 GiNKOBMX KOOPAMHALINHMX KOMMIEKCIB, TAKMX SK LIMHK,
HeoOXigHWIA ONsA YTBOPEHHS MEBHWUX CYCMEH3IiN iHCYNiHy. |oOHM MeTaniB TakoX MOXYTb MPUrHiYyBaTU
AesiKi npouecu, ki Npn3BoasaTb Ao Aerpagadii 6inkis. OgHak ioHM MeTaniB TakoX kaTaniaytoTb i3nyHi
1 XiMiyHi Npouecw, ki NpM3BoAATbL 40 Aerpagadii 6inkie.

loHn marHito (10-120 mM) MoxyTb OyTW BUKOPUCTaHI ANsi NPUrHiYeHHs i3omMepur3adii acnapariHoBoi
KMCroTM B i3oacnapariHoBy kucnoTy. loHn Ca*? (mo 100 MM) moxyTb nigBuwiyBaTtu cTabinbHiCTb
Aes3okcupuboHykneasun nwogumHu. OgHak Mg*?, Mn*? i Zn*? moxyTb pAectabinisysatn rhDNase.
AHanoriyHum ymHom, Ca*? i Sr*?2 moxyTb cTabinisyBatu cdaktop VI, npu ubomy BiH Moxe GyTu
AectabinizoBaHuii ioHamm Mg*2, Mn*? i Zn*2, Cu*? i Fe*?, i noro arperauisi Moxe 6yt 36inbLueHa
3aBOsKku ioHam Al*3,

Y BapiaHTax 3[iiCHEHHsI cknagiB Ha OcHoBi MyTeiHy IL-2 abo aHTuTtina go IL-2 gopgaTkoBo
nepenbavyeHo oguH abo pekinbka koHcepBaHTIB. KoHcepBaHTM HeoOXxigHi nig 4ac po3pobku
DOaraTtofo30BUX CKnagiB AN NapeHTepanbHOro BBEAEHHS, ki nepegbavaloTb binblue ogHoro Bigdbopy
3 TOrO CaMOro KOHTeMHepa. IXx OCHOBHa (DYHKLiS nonsrac B MPUrHIYEHHI POCTY MIKpOOpraHismis i
3abe3neyveHHi CTepUIbHOCTI NPOAYKTY MNPOTArOM YCbOro CTPOKY npuaaTtHocTi abo CTpoky
3aCTOCYyBaHHSA MiKapCbKOro npoaykTy. TpaguuiiHo BUKOPWUCTOBYBaHI KOHCEPBaHTU BKMNIOYAKOTb
OeHaunoBun cnupT, deHon i M-kpe3on. Xova KOHCEpPBAHTM [OaBHO 3aCTOCOBYHOTbCS 3
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HU3bKOMOJTEKYNSPHUMW NpenapaTtamun s napeHTepanbHOro BBeA4EeHHs!, po3pobka cknafiB Ha OCHOBI
OinkiB, IO BKNOYAKOTb KOHCEPBaHTW, MoXe OyTu cknagHum 3aBOaHHAM. KOHCepBaHTU NpakKTUYHO
3aBXOW XxapakTepusylTbcs aectabinisytoumm edektom (arperauieto) wopo 6inkie, i Ue cTano
OCHOBHUM (DaKTOpOM, sikMini oBbmMmexye iXx 3actocyBaHHa B 6HaratogosoBux 6inkoBux cknapgax. Ha
cborogHi OinblicTe BinkoBuX nikapcbkux 3acobiB Gynu cknageHi TinbkM  ANd  OOHOKPaTHOro
3actocyBaHHs. OgHak, SKLWO MOXMNMBO ofepxKyBaTu 6araTofo30Bi CKnagu, BOHWM MakTb 40OATKOBY
nepesary, WO nonsrae B 3abe3neyeHHi 3py4yHOCTI ANA nauieHTiB i MOKpalleHHi PUHKOBOT
npveabnueocTi. MapHUM NpuknagoM € ropmoH pocty moauHy (hGH), y Bunagky 3 sikum po3pobka
CKragiB 3 oOaBaHHSIM KOHCEPBaHTIB Npu3Bena A0 MOSiBA Ha PUHKY GinbLl 3py4yHMX )OPM BUMYCKY Y
BUrNSAi ©6araTopas3oBuX LUNPULIB-PYYOK. Y LEN Yac Ha PUHKY AOCTYMHi LOHAWMEHLLE YOTUPU TaKi
NPUCTPOI Yy BUrMAAI LWUNPULIB-PYYOK, LLIO MICTSITb CKMaam Ha ocHoBi hGH 3 gogaBaHHSIM KOHCEPBAHTIB.
Norditropin (pianHa, Novo Nordisk), Nutropin AQ (pianHa, Genentech) i Genotropin (nioginizoBaHun—
ABokamepHun kapTpuak, Pharmacia & Upjohn) mictsatb deHon, y Ton 4ac sk Somatrope (Eli Lilly)
MICTUTb M-Kpe30r.

B ogHomy BapiaHTi 3giicHeHHs myTeiH IL-2 abo monekyna Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro
Oinka, Taki Ak, Hanpuknag, 6yab-sKkoi 3 myTeiniB IL-2 abo Fc-anutoro Ginka myTeiHy IL-2, onucaHux y
AaHomy gokymeHTi, cknageHun B 10 MM KPi, 161 mM L-apriHiHy, pH 7,6.

Mig yac cknagaHHSa N po3pobku cknagie 3 oOaBaHHSAM KOHCEPBaHTIB HEOBXiAHO BpaxoByBaTw
Aekinbka acnekTiB. EdekTvBHa koHUEHTpauis KOHCepBaHTY B nikapcbkomy 3acobi noBuHHa OyTu
onTumizoBaHa. [nsi uboro HeobXigHO MPOBECTN TECTYBaHHSA AaHOro KOHCEPBAHTY B fikapcbki dopmi
B AianasoHax KOHUEHTpauin, ski 3abe3nedqytoTb NPOTUMIKPOOHY edeKkTUBHICTb 6e3 NopyLeHHs
cTabinbHoCTI Binka.

B iHwomy acnekTi gaHoro BuHaxony nepenbdadeHi myteinm IL-2 abo Fc-3nuTi Ginkn myTeinie IL-2 y
nioginizoBaHnx cknagax. BucyweHi cybnimauieto npoayktM MoxyTb OyTu niodinisoBaHi 6e3
KOHCEpBaHTy i BiOHOBMEHi poO3pimpKyBayem, WO MICTUTb KOHCEpBaHT, Yy XoAi 3actocyBaHHs. Lle
CKOPOYYE Yac, NMPOTArOM SIKOrO KOHCEPBAHT KOHTAKTYeE 3 BinkoM, 3Ha4YHO MiHIMi3ytouM NOB'A3aHi i3 LM
pu3nKkn ana crabinbHocTi. Y BMNagKy 3acTOCyBaHHS PigKMX CKragiB ePEeKTUBHICTb i CTabinbHICTb
KOHCEpBaHTY NOBMWHHI NiATPUMYBATMUCA MPOTArOM YCbOro CTPOKY NpuAaTHOCTI NpoAaykTy (Big 18 oo 24
micauis). Baxxnueo Big3HaunTK, WO eeKTUBHICTb KOHCEPBaHTY NOBMHHA OyT NPOAEMOHCTPOBaHa B
KiHLEeBOMY CKragi, Lo MICTUTb akTUBHMWI NiKapCbKniA 3acib i BCi AOMOMIDKHI KOMMOHEHTMW.

Cknagn Ha ocHoBi IL-2, gk npaBuno, 6yayTb KOHCTPYKOBATWU ANsl KOHKPETHUX LUNSAXiB i cnocobis
yBeAEHHS, ANsi KOHKPETHUX A03YyBaHb, L0 BBOAATHCS, i YACTOTM BBEOEHHS, ANsl KOHKPETHUX 3acobiB
NiKyBaHHA KOHKPETHMX 3axBOpOBaHb, 3 MEeBHMMM Jdiana3oHamu OiodO0CTYMHOCTI W 34aTHOCTI
30epexeHHst B OpraHiami, KpiMm iHWoro. Takum 4YnMHOM, cknaguM MoXyTb OyTu pospobneHi 3rigHO 3
AaHUM BUHaxo4oOM AN JocTaBky Oyab-sKMM MpuaaTHUM LUNSXOM, BKIovakoum 6e3 obMexeHHs
nepopanbHUi, BYLLIHWIA, OYHWUIW, PeKTanbHUW i BariHanbHWWA, | NapeHTepanbHUiA LINAXKW, BKOYa4n
BHYTPILLHLOBEHHY W BHYTpiWHbOapTepianbHy iH'EKUil0, BHYTPILIHLOM'A30BY iH'EKUil0 1 NiOLWKIpHY
iH'eKUito.

Micna Toro, sk dhapmaueBTMYHA KOMMNo3uuia Gyna ckrnageHa, il MoxHa 36epiratn B CTEPUITbHUX
dnakoHax y BUrNSAi PO34nHy, CycneHsii, remto, eMynbcii, TBepAoi peyoBuHW, kpucTtany abo y Burnsai
3HeBOAHeHOro abo nioginizoBaHoro nopollky. Taki cknagn MoxHa 36epiratu abo B roToBi o
3acTocyBaHHsA dopmi, abo y dopmi (Hanpuknag, niodinizoBaHi), sKy BiOHOBMIOIOTL Nepen
yBeaeHHsAM. [aHui BuHaxig Takox nepenbadae Habopu ons ogepXKaHHA OQUHWLI BBEAEHHS Y BUINAIi
ofHoKpaTHOI Ao3n. KoxHui Habip 3a AaHMM BUHAXoOO4OM MOXE MICTUTM SIK MEPLUNA KOHTENHep i3
cyxum Binkom, Tak i ApyrMn KOHTEHep 3 BOAHUM CKNadoM. Y MEBHMX BapiaHTax 34iNCHEHHS 4aHOro
BMHaxody nepenbaveHi Habopu, WO MICTATb O4HO- | BaraTtokamepHi nonepeaHbO 3anoBHEHI LUNPULM
(Hanpuknag, Wnpuyy 3 pigkum BMICTOM i LWNpUMLUM 3 fiiodpinisaTom).

TepaneBTNYHO ebeKkTMBHA KiMbKICTb (hapmaueBTUYHOI KOMMNO3uLii, Ska nignsrae 3acToCyBaHHIO,
wo mictute myTeiH IL-2, Oyge 3anexaTw, Hanpuknag, Bid TepaneBTUYHOrO KOHTEKCTY W Uinen.
daxiBeub Yy paHin ranysi 6yge Gpatu o yBaru, WO BIOMNOBiOHI PiBHI 0O3yBaHHA AN NiKyBaHHSA,
YacTKOBO, OyayTb BapitoBaTUCA 3anexHO Bif MOSIEKYNM, L0 OOCTaBNSAETbCH, NMOKa3aHHSA, ON1s SIKOro
3acTOCOBYIOTb MyTeiH IL-2 abo aHTuTino Ao IL-2, wnsxvu BBeAeHHs W po3mipy (macw Tina, nnowi
noBepxHi Tina abo po3mipy opraHa) i/abo cTtaHy (BiKy M 3aranbHOro CTtaHy 340pOB'sl) nauieHta. Y
NeBHNX BapiaHTax 34IMCHEHHS MPaKTUMKYYUA nikap MoXe TuTpyBaTu [03Y i 3MiHIBaTU cnocib
BBEOEHHS ANsl OAEPXaHHsI ONTMManbHOro TepaneBTUYHOro edpekty. Tunosa Jo3a Moxe nepebysatu
B AianasoHi Big npnubnmaHo 0,1 mkr/kr 4o npubnuaHo 1 mr/kr abo Ginblue 3anexHo Big BULLle3ragaHux
dakTopiB. Y KOHKpPETHMX BapiaHTax 34ilNCHEHHSA Jo3a Moxe nepebyBaTtu B giana3oHi Big 0,5 MKr/kr oo
npunbnuaHo 100 MKr/kr, He06OB'A3KOBO BiA 2,5 MKI/KI A0 NpnbnnaHo 50 MKI/Kr.

TepaneBTNYHO edeKTUBHA KinbkicTb MyTeiHy IL-2 abo aHTuTina go IL-2 3a gaHMM BUHaxo4oM
NepeBaXKHO NPU3BOANTbL 0 3HWKEHHST BXXKOCTI CUMMNTOMIB 3aXBOPIOBaHHSA, MiABULLEHHIO YacToTn abo
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TpuBanocTi 6e3cMMNTOMHUX nepiogiB abo nonepemKeHHI0 NopylweHb abo Hepdie3naTHOCTI BHACTIAOK
yparKeHHS1 3aXBOPIOBAHHSAM.

dapMaueBTUYHIi KOMMO3ULii MOXYTb YBOAMTUCA i3 3aCTOCYBaHHAM ob6nagHaHHA Megu4yHOro
npusHayeHHs. [puknagn nNpuCTPOiB MEAMYHOrO NPU3HaAYeHHs Ons BBeAeHHs dapMaLeBTUYHMX
komno3uuin onucaHi B nateHTax CLUA NeNe 4,475,196; 4,439,196; 4,447,224; 4,447, 233; 4,486,194;
4,487,603; 4,596,556; 4,790,824; 4,941,880; 5,064,413; 5,312,335; 5,312,335; 5,383,851; Ta
5,399,163, yCi 3 AK1X BKINIOYEHI B AaHWUA JOKYMEHT 3a JOMNOMOIOK NOCUMNAHHS.

B ogHomy BapiaHTi 3aiicHeHHs1 nepeabaveHa papmaleBTUYHA KOMMO3MUist, WO MiCTUTb

Cnocobu nikyBaHHsi ayToiMyHHUX abo 3anarnbHKX NOpPYLUEHb

Y neBHMX BapiaHTax 3A4icHeHHst MyTeiH IL-2 abo aHTuTIno go IL-2 3a gaHMM BUHAXo4oM
3aCTOCOBYIOTb AMs MiKyBaHHA ayTOIMYHHOro abo 3ananbHOro MOpYLUEHHs. Y NepeBaXHUX BapiaHTax
3[iICHEHHST BUKOPUCTOBYETLCSI MOJIeKyna Ha oCcHOBI MyTeiHy IL-2 i Fc-anuToro Ginka.

MopylweHHs, ski ocobnuBO nigaalTbes MikyBaHHIO MyTeiHoM IL-2 abo aHTutinom pgo IL-2,
PO3KPUTUMM B LaHOMYy [AOKYMEHTI, BKNO4alTb 06e3 oOMexXeHHA 3ananeHHsl, ayToiMyHHe
3aXBOPIOBaHHS, aToniYHEe 3axXBOPHOBAHHSA, NapaHeonnacTUyHi ayToiMyHHi 3aXBOPIOBaHHS, 3anarneHHs
XpALwa, apTput, peBMaToigHMIA apTpUT, IOBEHINbHUIN apTPUT, IOBEHINBHUN pPEeBMaTOIAHUA apTpuT,
OniroapTUKYNAPHUA  IOBEHINbHUIA  PEBMAaToIgHWA  apTpuT,  MONIapTUKYNAPHWMA  IOBEHINbHUN
peBMaTOiAHMI apTPUT, IOBEHINbHUMI pPeBMAaTOIAHMI apTPUT i3 CUCTEMHUM MOYATKOM, HOBEHINbHUA
aHKINo3yuni CnoHAUNOapTpUT, HOBEHIMbHUA EHTEPONaTUYHUIN apTPUT, HOBEHINbHUA peaKkTUBHUN
apTpuT, oBeHiNbHMN cuHgpoM Pentepa, SEA-cuHgpom (cepoHeraTuBHiCTb, eHTeponaris,
apTponarisi), 4epMaToMio3uT, NcopiaTUYHUIA apTpWUT, CKNEpPOAEpMiIto, BaCKymiT, MIONiT, MOmMiMioniT,
AepMaTtoMioniT, BY3NMKOBWUA  NOMipTepiiT, rpaHynemato3 BereHepa, apTepiiT, peBMaTU4HY
nonimianrito, capkoifgos, ckrepos, NepBUHHWUIA BiniapHWIA CKNepo3, CKIepOo3yHUnNii XOMNaHriT, CUHAPOM
LerpeHa, ncopia3, ONSWKOBUI ncopias, NyCTyNbO3HWIA MNcopias, epuTpoAepMIYHMI ncopias,
AepMaTuTt, aToniyHuin gepmaTtuT, aTtepockrnepos, BOBYakK, xBopoby Crinna, CUCTEMHMIN YepBOHMN
BoBYak (SLE), Baxky MiacTeHilo, 3ananbHe 3axBoploBaHHA kuweyHuka (IBD), xBopoby KpoHa,
BMpPa3KoOBWI KOMIT, ueniakuito, posciaHun cknepos (MS), actmy, COPD, pUHOCUMHYCUT, PUHOCUHYCUT 3
noninamu, eosnHoineHN e3odparit, eo3mHodinbHN BpoHXiT, xBOpoby [ieHa-Bappe, uykpoBun
piabet | Tuny, Tnpeoignt (Hanpuknag, xsopoby [pensca), xsopoby ApamcoHa, dpeHomeH PenHo,
ayToimyHHun renatut, GVHD, BIigTOprHeHHs TpaHcnnaHTaTa, YLWKOMXKEHHS HUPOK, BacKyniT,
iHOykoBaHWU renatutom C, MMMOBINbHE NepepuBaHHs BariTHOCTI TOLLIO.

Y nepeBaxHUX BapiaHTax 34iNCHEHHS ayToiMyHHe abo 3ananbHe MOPYLEHHSA SBMse cobot
BOBYaK, peakuito "TpaHcnnaHTaT npoTu xassdiHa", BackyniT, iHOykoBaHui renatutom C, LyKpoBUIA
giabet Tuny |, po3cisHWMIA CKNepo3, MUMOBINbHE NepepurBaHHA BariTHOCTI, aToMiYHi 3aXBOPIOBAHHSA 1
3ananbHi 3aXBOPHOBAHHS KULLIEYHKKA.

B iHWOMY BapiaHTi 34iNCHEHHSA MAUIEHT, ¥ AKOro € ayToiMyHHe abo 3ananbHe MopyLEeHHs, abo B
SIKOrO € PU3MK NOro PO3BUTKY, OOEPXKYE JiKyBaHHA MyTeiHOM IL-2 abo aHTuTinom go IL-2 (Hanpuknag,
MyTeiHOM IL-2, pO3KpUTUM y AaHOMY OOKYMEHTi, Takum sik MOfekyna Ha OCHOBi MyTeiHy IL-2 i Fc-
3nuToro Ginka, poskpuTa B 4aHOMY AOKYMEHTi, abo iHWuM myTeiHoMm IL-2, BigOMMIM 3 pPiBHA TEXHIKW,
abo IL-2 gukoro Tuny, HeOBOB'A3KOBO Yy BUMAAI YacTuH FC-3nuToi Monekynu Tuny, OMUCaHoro B
AaHOMy [OOKyMeHTi), i BiACnigkoBylTb BignNoBiAb MauieHTa Ha nikyBaHHsA. Peakuieio, wWwo
BiACTEXYETbCS, NauieHTa Moxe Oyt Oyadb-sAka BusBMoBaHa abo BUMIipsHa Bi4NOBiAb NalieHTa Ha
nikyBaHHa abo Oyab-sika kombiHauia Takux Bignosigen. Hanpuknag, peakuis moxe sBnsATM coboto
3MiHy cpisionoriyHoro ctaHy naiieHTa, Taky sk Temnepartypa Tina abo NMxoMaHka, aneTuT, NiTNuBICTb,
ronoBHuMi 6iNb, HygoTa, BTOMa, NOYyTTSA ronofy, cnpara, sICHiCTb po3ymy Towlo. AK anbTepHaTMBa
BiAMNOBIAb MOXe ABMATU CODOK 3MiHY KiNbKOCTI TUMY KMiTMH abo NpoaykTy reHa (Hanpwvknag, Ginka,
nentuay abo HyKnNeiHOBOI KMCNOTK), HAaNpuKNnag, y 3pasky nepudepuyHOi KPoBi, y3ATOMY B NaLieHTa.
B opHomMy BapiaHTi 3filiCHEHHs cxeMa niKyBaHHS MauieHTa 3MIHIOETbCH, SKWO B nauieHTa
crnocTepiraeTbCsl BUsiBMoBaHa abo BMMIipHOBaHa BiAMoOBiAb Ha JliKyBaHHS abo sIKWO Taka BignoBigb
nepeBuLLYyE MEBHUIM MNopir. 3MiHa MOXe nonsaratM B 3HWXKEHHI abo NigBULLEHHI YacTOTU BBEAEHHS
0031, abo 3HWKEeHHI abo NigBULLIEHHI KinbKoCTi MyTeiHy IL-2 abo aHTuTina go IL-2, wo BBOANTLCSA Ha
[o3y, abo "nepepsi" Big yBeAeHHs1 [03U (TOGTO TMMYACOBOMY NMPUMNMHEHHI NMiKyBaHHS abo Ha NeBHUN
nepiog 4acy, abo goTW, MOKM nikap He BUPIWWTb, WO MiKyBaHHS chig npogoBxyBatu, abo noku
KOHTpOfbOBaHa BiOMOBiAb NalieHTa He BKaXe, WO JiKyBaHHSA MNPOAOBXYeETbCS abo MOro MoxHa
BigHOBUTK), ab0 NPUNUHEHHI NiKyBaHHSA. B ogHOMY BapiaHTi 3ailicCHeHHSA BianoBiab ABnsie coboto 3amiHy
TemnepaTypu nauieHta abo piBHiB CRP. Hanpwuknag, BignoBigb mMoxe ABNSTU COOOK NiABULLEHHS
TemnepaTypu Tina nauieHTa abo niaBuLLeHHs piBHa CRP y 3pa3ky nepudepunyHoi kpoBi, abo 1 Te, 1
iHwe. B ogHOMY KOHKpeTHOMY BapiaHTi 3[iMCHEHHSA JiKyBaHHA MauieHTa CKOpPOYYeETbCH,
NPU3YNUHAETLCA abo MPUNMHSAETLCSA, SKLWO TemnepaTypa Tina nauieHTa nigBuULLYETbCA Mig Yac Kypcy
nikyBaHHa Ha woHanveHwe 0,1°, 0,2°, 0,3°, 0,4°, 0,5°, 0,7°, 1°, 1,5°, 2°, abo 2,5° C.. B iHwomy
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KOHKPETHOMY BapiaHTi 34iNCHEHHS NiKyBaHHS MaLieHTa CKOPOYYTh, NPU3YNUHSOTL abo NPUNMHAIOTD,
akwo kKoHueHTpauis CRP y 3pasky nepudpepundHoi KpoBi nauieHTa nigBULLYETBCA B XOAi Kypcy
nikyBaHHs Ha woHanmeHwe 0.1, 0,2, 0,3, 0,4, 0,5, 0,7, 1, 1,5, abo 2 mr/mn. IHWi peakuii nauieHTa, ki
MOXHa BIiCNIAKOBYBATM N BMKOPUCTOBYBATM Yy pasi yxBaneHHsl pPilleHHA Npo 3MiHY, 3MEHLUEHHS,
NPU3ynNMHEHHA abo NPUNMHEHHS NiKYBaHHSA, BKIOYaOTb PO3BUTOK abo NOripLUeHHsI CTaHy CUHOPOMY
NigBULLLEHOI MPOHUKHOCTI Kaninsapie (rinOTOHIlO W cepueBO-CyAUHHY HecTabinbHICTb), MOpYLUEHHS
dyHKUiT HerTpodiniB (Hanpuknag, Wo Npu3BOAWTbL OO0 BUSBIIOBAHOrO PO3BUTKY abo 3aroCTpeHHIo
iHgekuii abo wo sBnse cobot ix), TpPOMOOUMTONEHID, TPOMOOTUYHY aHrionaTilo, peakuii B Micui
iH'ekUii, BaCKyniT (Hanpuknag, Backynit, iHaykoBaHun Bipycom renatuty C), abo 3anarnbHi cumnTomm
abo 3axBoptoBaHHs. [logaTKOBI peakuii nauieHTa, ki MOXHa BigCcnigKkoByBaTu M BUKOPUCTOBYBATY Nif
Yac yXBameHHs pilUEeHHS MNPO 3MiHY, 3MEHLUEHHs], 36inblueHHs, NPU3YNUHEHHS abo MPUMNMHEHHS
nikyBaHHs, BKIOYaOTh MigBUWEHHSA KinbkocTi NK-knituH, knitmH Treg, FOXP3-CD4 T-KniTuH,
FOXP3*CD4 T-knituH, FOXP3-CD8 T-knitnH abo eo3nHodinis. MigBULLIEHHA UUX TUMIB KNITUH MOXe
OyTn BuABNeHe, Hanpuknag, y BUrnsai NigBULLEHHS KiNbKOCTi TakMX KIiTUH B OAMHULI nepudepuyHoi
KpOBi (Hanpuknag, BupaxeHe y BUrNsai NiABULLEHHS KINbKOCTI KNITUH y MininiTpi kposi) abo y Burnagi
NigBULLEHHS BiACOTKOBOIO BMICTY TAKOro TUMY KMITUH MOPIBHSAHO 3 iHWWM TUMOM KNIiTUH abo KIiTUH y
3pa3Ky KpoBi. IHWOW peakuicto nauieHTa, sIKky MOXHa BiACMiAKOBYBATW, € NiABULLEHHS KiNTbKOCTI
MyTeiHy IL-2, nos'a3aHoro i3 KNiTMHHOK noBepxHeto, abo aHTuTina Ao IL-2 Ha CD25* knituHax y
3pasKy nepmdepu4HOI KpoBi navieHTa.

Cnocobu ekcnaHcii knitTnH Treg

MyTeiH IL-2, aHTuTino go IL-2 abo monekyny Ha ocHoBi MyTeiHy IL-2 i Fc-3nuToro 6inka moxHa
BMKOPUCTOBYBATM AN eKCNaHcCii kKNiTuH Treg B opraHiami abo 3pasky cyb'ekta. Y gaHOMY AOKYMEHTI
nepeabaveHi cnocobu niaBuULLEHHS BigHOLWEHHSA Treg 0o HeperynatopHux T-knituH. Cnocib Bkntovae
npuBegeHHa nonynauii T-KNITMH Yy KOHTaKT i3 edeKTUBHOK KinbKicTio MyTeiHy nwogcbkoro |L-2,
aHTuTina go IL-2 abo monekynu Ha OcHOBI MyTeiHy IL-2 i Fc-3nuToro 6inka. BigHOWEHHS MoXe ByTu
BMMIpsiHE LINAXOM Bu3HaveHHs BigHoweHHA CD3+FOXP3+ knituH go CD3+FOXP3- knitnH y
nonynauii T-knituH. Tunosa YactoTa Treg y KpoBi NognHM ctaHoBuTb 5-10 % Big 3aranbHOI KiNbKOCTi
CD4+CD3+T-kniTWH, 0gHaK y pasi 3axXBOpOBaHb, NepepaxoBaHux BuLLle, Lien BiACOTKOBUIN BMICT MOXeE
ByTn Hwk4e abo BuLe. Y nepeBaxHUX BapiaHTax 3AINCHEHHS BiOCOTKOBMI BMICT Treg niaBULLYETbCA
Ha woHanmeHwe 10 %, Ha woHanmeHwe 20 %, Ha woHanmeHwe 30 %, Ha woHanmeHwe 40 %, Ha
woHanmeHLwe 50 %, Ha woHarmeHwe 60 %, Ha woHanmveHwe 70 %, Ha wWwoHanmeHwe 80 %, Ha
woHarmeHLle 90 %, Ha woHaimeHLwe 100 %, Ha woHanmeHwe 200 %, Ha woHarmMeHLwwe 300 %, Ha
woHanmeHLe 400 %, Ha woHarmeHwe 500 %, Ha woHanmeHwe 600 %, Ha woHanmeHwe 700 %, Ha
woHarmeHwe 800 %, Ha woHanmeHwe 900 % abo Ha woHarmMeHwe 1000 %. MakcumanbHa
KpaTHIiCTb nigBuLeHHs Treg MoXe BapiloBaTU 3amneXxHO Bif KOHKPETHWX 3axBOPHOBaHb; OAHaK
MakcumarbHa yacTtoTa Treg, sika Moxe OyTu ofepxaHa y pasi nikyBaHHs MyTeiHom IL-2, cTaHOBUTL
50 % abo 60 % Big 3aranmbHoro umcna CD4+CD3+T-knitwH. Y NeBHMX BapiaHTax 34iMCHEHHS
cyb'ekToBi BBOAATbL MyTeiH IL-2, aHTuTino go IL-2 abo monekyny Ha ocHOBI MyTeiHy IL-2 i Fc-anuToro
Oinka, i BigHoweHHsA perynatopHux T-knituH (Treg) A0 HeperynsatopHux T-KNiTUH y nepudepuyHin
KpoBi cyb'ekTa MiaBULLYETHCS.

Ockinbkn myTeiH IL-2, aHTuTino Ao IL-2 i monekynu Ha ocHoBi MyTeiHy IL-2 i Fc-anutoro Ginka
nepeBaxxHoO MNPU3BOASATb A0 ekcnaHcii Treg MOpPIBHAHO 3 iHWMMUM TUNamun KNiTUH, BOHW TaKOX
3aCTOCOBHI AN MiABULWEHHSA BigHOWeEHHA perynatopHux T-KnituH (Treg) 0o npupogHUX KniTUH-
kinepiB (NK) y nepudepuyHin KpoBi cyb'ekTa. BigHOLIEHHSI MOXe OyTM BUMIpAHE LUNSXOM BM3HAYEHHS
BigHoweHHs CD3+FOXP3+ knitnH go CD16+ i/fabo CD56+ nimdouuTie, siki € CD19- i CD3-.

Mepenbavaetbes, wo myteiH IL-2, aHTuTino go IL-2 abo monekyna Ha ocHoBi MyTeiHy IL-2 i Fc-
3nuToro Oinka MOXyTb 3AiMCHIOBATM TepaneBTUYHWUIA edeKT Ha 3axBOpKBaHHA abo MOpyLUEHHS B
nauieHTa 6e3 3Ha4yHOro MigBuMLLEHHS BigHOLWEHHSA Treg Oo HeperynaTopHux T-knituH abo NK-kniTuH y
nepudepuyHii KpoBi nauieHTa. TepaneBTUYHUIA edekT Moxe OyTn 3yMOBNEHWI NOKari3oBaHO
aKTUBHICTIO MyTeiHY IL-2, aHTuTina o IL-2 abo monekynu Ha ocHoBI MyTeiHy IL-2 i Fc-3nutoro 6inka B
Micui 3ananeHHst abo ayToiMyHiITETY.

MPUKITALN

HacTtynHi npuknagm, gk akTuyHi, Tak i rnoTeTu4Hi, HaBegeHi 3 METOH iMCcTpauii KOHKPETHUX
BapiaHTIiB 34iCHEHHs1 ab0 03HaK JaHOro BUHAXO4y M He NpU3Ha4veHi Ans obMeXeHHs horo obcsry.

Mpuknag 1. Nepepaya curHanis myTeiHiB IL-2 3a yyacTio pSTATS

MyTteinn IL-2 pocnigxkysanu wofno sigHocHo! aktuauii pSTATS. CKPUHIHF WOAO0 aKTUBHOCTI
po3pobnsanu ons igeHTudikauii MyTeiHiB 3 po3wmpeHnm BikHom Treg:Teff, To6TO Takux, ski 36epiranu
BMCOKMI piBEHb aKTMBHOCTI B KNiTUHaxX Treg, Npu LLbOMY AEMOHCTPYOUUN 3HAYHY aTeHyaLlito B KMiTuHax
Teff. Ockinbku akTmBoBaHi kniTnHKM Teff ekcnpecyoTe nigBuweHi pieHi CD25, a nauieHTn 3
ayTOIMYHHUMM 11 3ananbHUMN 3aXBOPIOBAHHSAMW XapaKTepusyTbCs NiABULLEHUM BMICTOM LUX KITUH,
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aBTOpPM [OaHOro BMHaxody 3actocoByBanu CD25+-renTyBaHHsA wWopo knituH Teff ansa imMiTyBaHHSA
Binblw peanictnyHoT AndepeHuiauii ekcnpecii CD25 y nauieHTiB. AKTUBHICTb MyTeiHiB IL-2 ouiHioBanu
3a Bignosigat docdopuneosaHoro STATS y kniTMHax, BUMIpSIHOIO 3a ONOMOIOK aHari3y Ha OCHOBI
FACS. Ctucno, paHiwe 3amopoxeHi PBMC niognHu po3mopoxyBann n BUTPUMYBanuM B NOBHOMY
cepeposuwi npotarom 0,5-2 roguH. KnituHm cycneHgyBanu 3a koHueHTpauii 5-10 MinbnoHis
KNiTnH/MA i po3noginanu Ha aniksotn no 100 mMkn Ha nyHKy B 96-NyHKOBOMY NnaHweTi i3 rmubokumm
nyHkamu (0,5-1 MINbWOH KNiITUH Ha NyHKY). KniTuHu ctumynioBanu myteiHamm IL-2 3a 10-kpaTHoOro
TUTPYBaHHA 4031 B AianasoHi Big 1 HM go 200 HM 3a kiHueBoro o6'emy 10 mkn npotsarom 30 XB.
PiBeHb docdopunioBaHHs STATS BumiptoBanu 3 BUKOPUCTaHHSIM Habopy OGydepie BD phosflow.
Ctncno, ans npunuHeHHst ctumynsuii gogaesanu 1 mn Oydepa anga nisucy/dikcauii BD phosflow.
KnitnHu dikcyBanm npotarom 10-15 xB. npu 37 °C i nepmeabinizyBanu 3a gonomorot 6ydepa 1x BD
phosflow Ha nboai nepen dapbyBaHHam wopgo CD3, CD4, CD25, FOXP3, CD8 i pSTATS.
Pesynbtaty ansa asox goHopie PBMC nokasaHo B Tabnuui 2 Hux4e.

Tabnuuga 2

AkTuBauia myTeiHiB IL-2 3a gonomoroto pSTATS

HoHop 1 HoHop 2
OBpotia 1 v L2 | OOPOOE 200 MM | ogpogia 1w 1L2 | OOPOOKE 200 HM
IL2 % % % % % % % %
PSTATS5+|pSTATS+|pSTATS5+|pSTATS+|pSTATS+|pSTATS+|pSTATS+|pSTATS+

Treg Teff Treg Teff Treg Teff Treg Teff

Tinbkn cepegosuLle 1,86 0,655 2,57 0,68 0,29 1,24 0,59 0,4
WTIL2 89,95 48,3 94,4 41 96,6 80,4 95,4 78,1
N88D 92,2 27 89,3 39,9 95,2 56

VI1R 87,45 40,3 97,25 39,25

H16R 47,5 5,135 66,5 11,85 56,4 14,6 73,7 19,3
N88R 70,2 20,1 87,6 38,8 84,3 32,6 91,7 44,5
V91H 90,4 61,35 95,8 54,35 95,7 81,7 96,3 76,6
N88K 31,2 3,195 67,1 17,35 42 6,61 77,3 15,5
D20W 5,445 1,15 31,1 55 8,48 2,55 27,9 2,66

D20A 38,85 5,435 63,65 19,45 49 5,94 64 15

H16E 88,2 52,3 95,5 52,25 95,7 70,8 95,4 72
E61Q 88,65 68,05 95,4 67,3 96,3 84 96,5 83,2
V91K, H16E 41,45 5,425 60,25 15,55 53 10,1 67,9 15,3
VI1R, C125A 88,95 50,45 95,7 51,7 95,7 76,6 96,2 75,7
V91H, E61Q 87,05 43,8 96,75 68,85 93 59,7 97,5 83,1
V91K, H16R 1,61 0,63 6,96 1,845 2,31 2,22 2,96 1,65
V91K, D20W 1,215 0,85 3,265 1,465 2,14 2,68 1,74 1,99
V91K, D20A 9,19 1,185 30,15 4,385 15,9 2,43 30,8 5,79
V91K, N88K 1,69 0,64 6,87 1,075 2,01 1,65 2,68 0,91
H16E, V91H 78,45 24,75 88,1 36,55 89,6 42,2 92,1 48,7
V91H, D20A 7,15 0,805 24,55 3,11 11,1 1,83 22,5 4,32
H16R, D20A 1,205 1,13 4,27 0,93 2,19 1,45 0,86 1,89
D20A, H16E 19,85 1,66 39,3 5,945 28,6 3,67 39 53
V91H, H16R 14,35 1,35 351 4,55 24,5 3,3 36,1 4,8

H16E, N88K 1,475 0,495 3,14 0,625 1,09 1,09 0,8 0
D20A, E61Q 10,13 1,005 65,95 20,1 9,72 1,82 68,9 16,3
H16E, E61Q 64,95 12,05 95,45 61,35 70,6 10,2 96 75,5
V91K, E61Q 69,5 14,3 95,4 57,05 73,7 12,1 96,6 74,1
V91K, E61Q, H16E 6,02 1,135 52,5 11,7 6,21 1,15 58,6 10,5
V91K, E61Q, H16R | 3,075 1,435 8,52 1,155 1,87 0,65 3,74 1,68
V91K, E61Q, D20A | 2,215 0,88 26,6 2,71 1,84 0,98 22,5 2,51
D20A, H16E, E61Q | 2,715 0,775 32,25 3,325 1,49 0,81 27,6 3,73
D20A, H16R, E61Q | 15,35 1,465 80,9 27,65 13,3 1,88 86 29,9
V91H, H16R, E61Q | 76,85 24,6 95,1 44,3 82,5 24,7 95,4 68,3
H16E, V91H, E61Q 24,4 1,235 83,4 33,55 26,7 2,04 90,9 44,1
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AkTuBauia myTeiHiB IL-2 3a gonomoroto pSTATS

Tabnuuga 2

[oHop 1 HoHop 2
OBpotia 1 v 112 | OOPOO@ 200 MM | ogpogia 1w 1L2 | OOPOOKE 200 HM
IL2 % % % % % % % %
pPSTATS5+|pSTATS+|pSTATS5+|pSTATS5+|pSTATS5+|pSTATS5+|pSTATS+|pSTATS+
Treg Teff Treg Teff Treg Teff Treg Teff
V91H, D20A, E61Q | 16,8 1,3 94,1 51,6 19 2,54 95,3 64,2
N88K, M104T 2,2 0,71 11,035 0,98 3,6 1,06 9,22 1,47
V91H, M104T 89,35 47,65 97,65 44,6 96,9 77,5 97,1 69,5
D20A, M104T 52,7 7,195 70,3 17,1 67 12,3 78,3 19,8
H16E, M104T 88,15 47,7 96,25 44 95,9 71,7 95,9 63,3
N88K, M104V 4,89 1,025 21 1,655 4,26 0,91 17,7 2,72
V91H, M104V 89,35 50,8 97 50,9 95,2 73,1 96,7 71,7
D20A, M104V 52,55 6,245 70,05 16,2 66,7 12 76,2 18,9
H16E, M104V 88,95 47,4 96,25 44,2 91,1 59,8 96,5 67,5
VI1K, H16E, M104T| 44,45 4,105 62,7 11,175 54,7 7,07 70,7 17,2
V91K, H16R, M104T| 1,92 1,16 10,9 23 3,22 1,64 5,64 1,65
V91K, D20A, M104T| 9,34 0,9 31,05 4,78 18,5 2,52 28,9 1,59
D20A, H16E, M104T| 22,25 1,94 42 8,835 34,2 2,33 46 9,92
H16E, V91H, M104T| 78,6 24,6 89,05 37,75 91 35,2 93,2 46,7
V91H, D20A, M104T| 8,825 1,105 27,1 4,355 15,3 1,9 21,7 3,48
V91K, H16E, M104V| 39,15 4,94 57,5 13,1 56,6 9,66 66,7 11,7
V91K, H16R, M104V| 2,175 1,06 8,995 1,74 4,09 15 3,98 0,7
V91K, D20A, M104V| 9,07 1,275 30,2 4,165 21,3 2,74 34,8 4,81
H16E, V91H, M104V| 79,3 22,7 86,3 33,4 90,3 36,8 92,3 50,4
VI1H, D20A, M104V| 7,985 1,365 25,6 3,78 11,2 2,96 21,1 2,6
V91K, H16E, E61Q),
M104T 35,25 3,21 88,1 35,95 37,6 4,74 93,4 45,4
V91K, H16R, E61Q,
M104T 1,57 0,81 13,8 1,4 1,68 0,74 6,93 1,27
H16E, V91H, E61Q,
M104T 25,8 1,925 84,1 39,8 38,9 2,63 91,9 47,7
V91H, D20A, E61Q,
M104T 49,5 6,74 71,2 18,2 67,4 11,3 79,5 22,9
D20W, E61Q 2,29 0,77 6,655 1,34 2,45 12 2,97 1
D20W, V91K, E61Q | 3,855 1,1 36,3 4,41 2,89 1,15 32,5 4,57
N88K, E61Q 18,2 1,64 92,95 45,7 26,7 4,22 97,1 64,1
VI1K, N88K, E61Q 5,42 0,485 83,25 30,15 6,34 1,45 91,5 41,5
V91K, N88K, E61Q),
M104T 2,9 0,765 76,2 21,4 4,02 1,35 87,7 29,6
D20W, V91K, E61Q,
M104T 80,6 27,05 95,2 41,25 89,2 35,7 97 61,5
V91H, M104L 90,55 47,85 96,85 39,65 98,1 63,9 96,9 66,3
D20A, M104L 47,7 5,28 69,2 15,35 66 12,6 76,7 24,4
H16E, M104L 89,25 43,45 95,6 38,75 97,2 61 96,6 62,1
V91K, H16R, M104L| 34 1,04 10,265 | 0,785 5,19 2,74 5,93 1,64
VI1K, D20A, M104L| 11,95 1,47 30,55 3,665 21 2,89 30,5 4,89

Mpuknag 2. CtabinbHiCTb MyTeiHIB IL-2
Ons Bigbopy cTabinbHUX MOMeKyn 3 BUCOKMM MOTEHUIaroM TEXHONOrYHOCTI TecTyBanu aHaniau
OLiHKM MONeKyn 3a BuMiptoBaHHAM Tm 3a gonomoroto DSC pasom 3 10-geHHO cTabinbHICTIO npu

40 °C,

300paxxeHo Ha qirypi 1.
Mpuknag 3. ATeHyauis MyTeiHiB noacskoro IL-2
ATeHyloBaHi MyTeiHM noacbkoro IL-2 ouiHoBany WoAO0 akKTUMBHOCTI B ChfeHouuMTax Muui B

BUMIpIOBaHO 3a pgonomoroto SEC-xpomaTorpadii.

29

Pesynbtatn %MP 4yepe3 10 pgHiB



10

15

20

25

30

35

40

45

UA 130744 C2

aHanisi in vitro pSTATS. ABTOpM JaHOro BMHaxody MiATBEPKYBanu aKTUMBHICTb BUOpaHUX MyTeiHiB
LoA0 IMyHHUX KNiTUH MuwWwi B aHanidi pSTATS cnneHouutie muwi (cir. 2). 3o06paxeHi kpusi nigbopy
Jo3n Ans TpbOX aTeHymoBaHux MmyTeiHiB, H16R, V91K D20A M104V, D20W i koHTponis, Fc
noacbkoro IL-2 gukoro Tuny, pekombGiHaHTHoro nwoacbkoro IL-2 o pekombGiHaHTHoro IL-2 muwwi.
CnneHountn muwi ctumynioBanu npotarom 30 XB. y CepefoBuLli, WO MICTUTb TUTPYBarbHi
KOHLIeHTpaLii MyTeiHiB, 1 aHanidyBanu 3a gonomoroto FACS. MyTeiHn npoaemoHCTpyBanu Takum
CaMWU PaHroBui NOPSAOK aKTMBHOCTI B KniTUHax Treg muwi, SIK i B kKniTuHax Treg nioguHu (Tob6T0
WT>H16R>V91K D20A M104V>D20W). PaHroBuii nopsigok OyB aHanoriyHum ans T-edpeKkTopHMX
KNITUH.

Mpuknapg 4. AKTUBHICTb in vivo MyTeiHiB IL-2 nioguHu B MULLEN

Muwam C57BI6 yBogunu ogHokpaTHy o3y PBS (koHTponb Hociq), IL-2-Fc gukoro tuny, V91K
D20A M104V, H16R abo D20W y geHb 0, a cnneHouuTn 36Mpanu n aHanisysanu B AeHb 4 LWOAOo
BNAMBY Ha KNiTuHK Treg, CD8 T-knituHu 1 NK-knituHn. OuiHtoBanu Tpu gosu (1 mkr, 5 mkr abo 25 mkr
Ha muLly), 3a BuHATKOM D20W, dkmun yBoaunu Tinbku B osi 25 mkr. BigcoTkoBum BMICT KniTuH Treg,
symoBneHmn CD4+CD25+Foxp3+ KniTuHamu, y 3aranbHil KiNbKOCTi XXWBMX TFEUTOBAHUX KNiTWH
nokasaHum Ha (A), i nokasaHi po3paxoBaHa 3aranbHa KinbkicTb KniTuH Treg (B), CD8 T-knituH (C) i
NK-knituH (D). Ak 306paxeHo Ha dirypi 3, IL-2 gukoro Tuny, H16R i V91K D20A M104V ingykysanu
3HA4yHy ekcnaHcito kniTH Treg in vivo gososanexHum yuHom. [Ba myteinm, H16R i V91K D20A
M104V, npogemMoHCTpyBann HECnoAiBaHO CTiKy aKTMBHICTb LWOAO KNiTUH Treg Takow camot abo
HaBiTb Oinbwot Mipoto, Hix IL-2.Fc gukoro Tuny. Ha BigmiHy Big uboro, Hi H16R, Hi V91K D20A
M104V He npogeMOHCTpyBanu 3Ha4YHoi akTMBHOCTI woao CD8 T- abo NK-kniTvH nopiBHsiHO 3 IL-2.Fc
avkoro Tuny. Lli pesynbTtaTtn AeMOHCTPYIOTh, L0, HE3BaXal4yn Ha 3HA4YHe MocrabrieHHs akTUBHOCTI,
BUMIpIOBaHe LUNSAXOM 34nMTyBaHHA PSTATS in vitro, nocnabneHi MyteiHn 30epiraloTb 3OaTHICTb
iHOYKyBaTK CTilKy Bignosiab wopo Treg in vivo, WNAXOM iHOYKYBaHHS NpU LbOMY MiHiManbHOI
BignoBigi woao CD8 T-knituH i NK-kniTvH. Takmm YMHOM, aTeHyauiss HEMpOoMnopLUiNHO BNNMBaE Ha
CenekTMBHICTb Treg:He-Treg in vivo.

Mpuknag 5. Mepepaya curHanis myTteiHiB IL-2 3a yyacTio pSTATS

Myteinn IL-2 pgocnigxyBanu wopo BigHocHOi aktumBauii pSTATS. CKPUWHIHM WOAO aKTUBHOCTI
po3pobnanu ong igeHTudikauii MmyTeiHiB 3 poswmpeHum BikHom Treg:Teff, ToBTo Takumx, ski 36epiranu
BMCOKWUW piBEHb aKTMBHOCTI B KNiTMHax Treg, Npu LbOMY AEMOHCTPYIOUUN 3HAYHY aTeHyauito B KNiTUHax
Teff. Ockinbkn akTMBoBaHi KkniTMHM Teff ekcnpecyoTb nigBuweHi piBHi CD25, a nauieHTn 3
ayTOIMYHHUMMW 1 3ananbHUMK 3aXBOPIOBAHHAMU XapakTepPU3YTbCA NiABULLEHMM BMICTOM LIMX KITITWH,
aBToOpy JaHoro BuHaxody 3actocoByBanu CD25+-renTyBaHHA wopno knituH Teff ang imiTyBaHHS
Oinbw peanictuyHoT gudepeHuiadii ekcnipecii CD25 y nauieHTiB. AKTMBHICTb MyTeiHiB IL-2 ouiHloBanu
3a signosigat docdopunsoaHoro STATS y kniTMHax, BUMIpSIHOTO 3a JONOMOrOK aHari3y Ha OCHOBI
FACS. Ctucno, paHiwe 3amopoxeHi PBMC noanHu po3mopoxyBanu W BUTPUMYBanuM B MOBHOMY
cepegoBuwi npotarom 0,5-2 roguH. KnituHm cycneHgyBanu 3a koHueHTpauii 5-10 MinbnoHis
KniTnH/Mn i po3noginanu Ha anikeotn no 100 Mk Ha NyHKY B 96-NyHKOBOMY nnaHweTi i3 rmubokumm
nyHkamu (0,5-1 MINbWOH KNiITUH Ha NyHKY). KniTuHu ctumynioBanu myteiHamu IL-2 3a 10-kpaTHoOro
TUTPYBaHHA 03K B fianaloHi Big 0,4 HM go 25 HM 3a kiHueBoro o6'emy 10 mkn npotarom 30 xB.
PiBeHb docdopunioBaHHa STATS BumiptoBanu 3 BuKopucTaHHsaM Habopy Oydepia BD phosflow.
Crtucno, gna npunuHeHHs ctumynsuii gogasanu 1 mMn 6ydepa gna nisucy/dikcauii BD phosflow.
KnituHn dikcyBanu npotarom 10-15 xB. npu 37 °C i nepmeabinisyBanu 3a gonomoroto bydepa 1x BD
phosflow Ha nbopi nepen dapbyeBaHHam wopno CD3, CD4, CD25, FOXP3, CD8 i pSTATS.
PesynbTatn gnsa asox goHopis PBMC nokasaHo B Tabnuui 2 Hmk4e.

Tabnuusa 3
AkTumBauis myTeiniB IL-2 3a gonomoroto pSTATS
HoHop 1 Oowop 2
O6pobka 25 Hm IL2 | O6pobka 0,4 Hm IL2 | O6pobka 25 Hm IL2 | O6pobka 0,4 Hm IL2
IL2 % % % % % % % %
PSTATS5+ [pSTAT5+T| pSTATS+ [pSTAT5+T|pSTATS+ [pSTAT5+T|pSTATS+ pSTAT5+T]
Treg eff Treg eff Treg eff Treg eff
Tinbiu 3,85 045
cepeposmile
WTIL2 100 87,7 99,7 85,3 99,8 91,9 99,5 90,3
V91A, H16A 99,7 89 99,8 85,8 99,8 91,4 99,2 43,4
V91A, H16D 99,4 82,9 99,7 76,4 100 84,5 95,1 22
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AkTuBauis myTeiHis IL-2 3a gonomoroto pSTATS

Tabnuusa 3

HoHop 1 [oHop 2
O6pobka 25 Hm IL2 | O6pobka 0,4 Hm IL2 | O6pobka 25 Hm IL2 | O6pobka 0,4 Hm IL2
IL2 % % % % % % % %
PSTATS+ [pSTAT5+T|pSTATS+ |pSTAT5+T|pSTATS+ |pSTATS+T|pSTATS+ |pSTAT5+T]
Treg eff Treg eff Treg eff Treg eff
VI1A, H16E 99,6 76,7 100 63,6 99,6 69,4 84,4 11
VI1A, H16S 99,9 84,1 99,8 80,9 99,7 88,6 99,1 38,1
VO1E, H16A | 99,6 85 99,8 78,1 99,8 87,5 96,4 28,3
VO1E, H16D | 99,5 72,6 99,2 56,9 99,8 64,7 81,2 11,2
VI1E, H16E 99,3 63,3 99,3 48,1 99 62,3 74,3 7,16
VI1E, H16S 100 84,2 99,3 76,1 99,8 87,3 96,6 28,3
VI1K, H16A | 99,3 73,4 98,9 55,9 100 65,6 82,4 12,6
V91K, H16D 96,1 37,5 93,8 22,8 95,4 30 45,1 2,1
VO1K, H16S 99,4 71 99 53,3 99,8 68,5 70,7 3,36
VI1S, H16E 98,6 60,1 98,9 45 98,9 53,6 70,5 7,58
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SOPMVYJIA BUHAXOLOY

1. MyTteiH noacbkoro iHTepnewkiHy-2 (IL-2), wo MIiCTUTb amiHOKUCIIOTHY MNOCNIAOBHICTb, fKa
LoHanMeHLue Ha 95 % igeHTu4YHa amMiHOKMCNOTHIM nocnigoBHOCTI, BuknaaeHin nig SEQ ID NO: 1; ge
BKazaHun MyTeiH IL-2 mictutb nisuH (K) y nonoxeHHi 91 i rnyramiHoBy kucnoTy (E) y nonoxeHHi 16; i
Oe BkazaHui myTeiH IL-2 nepeBaXHO CTUMYMIOE PerynaTopHi T-kMiTMHM NOPIBHAHO 3 iHWMMK T-
KNiTUHaMM.

2. MyTeiH noacbkoro IL-2 3a n. 1, ge myTeiH IL-2 4oaaTkoBO NepeBaXXHO CTUMYIIHOE perynaTtopHi T-
KNiTMHM NnopiBHAHO 3 NK-kniTMHamu.

3. Mytein moacekoro IL-2 3a n. 1 abo 2, ge (a) myTeiH IL-2 xapakTepuayeTbca MeHwe Hixk 30 %
aktuBauieto pSTAT edekTopHux T-kniTMH y BUNnagky ob6pobkn 1 HM IL-2 3 BUKOPUCTaAHHSIM NPOTOKOIY
i3 npuknaay 1; (b) mytein IL-2 xapakTepuayetbca MeHwwe Hixk 30 % aktmBauieto pSTAT edeKTopHMX
T-kniTuH i Binble Hix 40 % aktuBauieto pSTAT perynatopHux T-kniTuH y Bunagky obpobku 1 HM IL-2
3 BUMKOpPUCTaHHAM npoTtokony i3 npuknagy 1; (c) myteiH IL-2 xapaktepusyeTtbcs Ginbwe Hix 40 %
aktnBauieto pSTAT perynatopHux T-knitmH y Bunagky o6pobku 1 HM IL-2 3 BUKOpUCTaHHAM
npoTokony i3 npuknagy 1; abo (d) mytein IL-2 xapaktepunayeTtbes binblie Hixx 30 % cTabinbHiCTIO Npu
BMKOPUCTaHHI MPOTOKONY i3 npuknagy 2.

4. Fc-3nmTturm Binok, aknn mictutb Fc i myTein nioacekoro IL-2 3a 6yab-akum i3 nn. 1-3.

5. Fc-3nuTtun 6inok 3a n. 4, ge Fc siBnsie coboto Fc nioacekoro 1IgG1, wo mictutb 3amiHy B N297G, 3
BUKOPUCTaHHAM Hymepauii €C.

6. Fc-anutui Ginok 3a n. 5, wWo micTnte 3amiHy abo geneuito C-kiHUeBOro niauHy BkasaHoro Fc
ntogcbkoro IgG.

7. Fc-3anuTtun Ginok 3a n. 6, ae C-kiHUeBWMIA Ni3nH BKasaHoro Fc ntogcbkoro IgG BuganeHuin.

8. Fc-3nutun 6inok 3a 6yab-akum i3 nn. 4-7, e niHkep 3’egHye YactnHm Fc i myTeiHy noacekoro IL-2 y
BkasaHomy 0inky, ge niHkep siensie coboro GGGGS (SEQ ID NO: 5), GGNGT a6o (SEQ ID NO: 6) i
YGNGT (SEQ ID NO: 7).

9. Fc-3nutum Ginok 3a Oyab-skmm i3 nn. 4-8, ge yactuHa Fc-3nuTtoro Ginka O0AaTKOBO MICTUTb
npuegHaHH4A, 3amiHy abo geneuito amiHOKMCIOTK, WO NPMBOAATE 40 3MiHU NPOMINO rMiKO3MMOBaHHA
BkasaHoro Fc-anutoro Ginka 3a ekcnpecii B KniTMHax ccasuiB, Ae myTteiH IL-2 mictute 3amiHy T3N,
T3A abo S5T.

10. Fc-3nutnin 6inok 3a 6ygb-skum i3 nn. 4-9, ne BkasaHun Fc-anutun 6inok mictute aumep Fc.

11. Fc-3nutwuia 6inok 3a n. 10, ge BkazaHun Fc-3nutun 6inok mictutb ABa MyTeinum IL-2.

12. Fc-3nutwnii 6inok 3a n. 10, ge BkazaHun Fc-3nutuin 6inok MicTuTb 0gMH MyTeiH IL-2.

13. BugineHa HykneiHoBa kucnora, sika Kogye myTeiH noacbkoro IL-2 3a 6yab-akum i3 nn. 1-3.

14. BugineHa HykneiHoBa kucnora, sika kogye Fc-anutnia 6inok 3a 6yab-akum i3 nn. 4-12.

15. BugineHa HykneiHoBa kucnota 3a n. 14, ge BkasaHa Fc-ginaHka aHTuTtina n myTeiH noacekoro IL-
2 KOAYIOTbCS B OOHIN BiAKPUTIN pamLi 34MTyBaHHS.

16. BekTop ekcnpecii, SKMA MICTUTb BUAINEHY HyKMeiHOBY KUcnoTy 3a Oyab-akum i3 nn. 13-15,
YHKLiOHANbHO NOB’A3aHy i3 NPOMOTOPOM.

17. KnituHa-xassiiH, ska MiCTUTb BUAINEHY HYKNETHOBY KMCMOTY 3a Oyab-Akum i3 nn. 13-15.

18. KnitvHa-xa3diH 3a n. 17, ge BuAiNeHa HykneiHoBa Kucnota (YyHKUiOHaNbLHO MoB’A3aHa i3
NPOMOTOPOM.

19. KnituHa-xa3siiH 3a n. 17 abo 18, oe BkasaHa KriTMHa-xas3siiH ABnsie CoO0 NMPOKapioTUYHY KIiTUHY.
20. KnitnHa-xa3siH 3a n. 19, ge knituHa-xassiH sasnsie coboto E. coli.

21. KnitnHa-xa3siH 3a n. 17 abo 18, oe BKasaHa KrniTuHa-xas3sliH ABnse cobol eykapioTUYHY KMiTUHY.
22. KnitnHa-xassiH 3a n. 21, ge KniTuHa-xas3siH aBnsie coboto KIiTUHY ccaBLs.

23. KnitvHa-xa3siH 3a n. 22, ge kniTuHa-xa3siH npefcraBrieHa niHielo KMNiTMH Se4YHMKa KUTanCbKoro
xom'ayka (CHO).

24. Cnocib ogepxaHHA MyTeiHy noacekoro 1L-2 3a 6yab-akvM i3 nn. 1-3, WO BKMOYae KyNbTUBYBAHHS
KniTMHK-xassdiHa 3a 6ygb-Akum i3 nn. 17-23 B ymoBax, B SKMX MPOXOAMTb E€KCNpecisd 3 BKa3aHOro
nNpoMoTOpa, i 36ip MyTeiHy noacbkoro IL-2 i3 Bka3aHoi KynbTypu.

25. Cnoci6 nigBuWweHHs BigHOWEHHA perynaTtopHux T-knituH (Treg) 0o HeperynaTopHux T-KMiTuH Yy
nonynayii T-kniTMH abo NigBULLEHHS BiAHOLWEHHSI PerynsatopHux T-knituH (Treg) 40 HeperynaTopHux
T-kniTUH y nepudepunyHin KpoBi cy0’ekTa, O BKMOYAE NPUBEAEHHST Nonynsauii T-kNiTUH y KOHTakKT i3
edeKTUBHOI KinbKiCTO MyTeiHy noacbkoro IL-2 3a 6ygb-akum i3 nn. 1-3 abo Fc-3nutoro 6Ginka 3a
Oyab-akum i3 nn. 4-12.

26. Cnocib 3a n. 25, ge BigHoweHHA CD3+Foxp3+knituH Ao CD3+Foxp3-kniTvH NigBMLLYyETLCS.

27. Cnoci6b 3a n. 26, ge BigHoweHHss CD3+Foxp3+knitnH o CD3+Foxp3-kniTuUH NigBULLYETLCA Ha
woHarmMeHLe 50 %.
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28. Cnocib nigBuLWEHHS BiOHOWEHHA perynaTopHux T-knituH (Treg) OO NpUPOOHUX KITITUH-KINepiB
(NK) y nepudpepuyHin kposi cyb’ekta, WO BKMOYAE BBEOEHHS eMEKTMBHOI KiNbKOCTi MyTEiHy
noacekoro IL-2 3a 6yab-akum i3 nn. 1-3 abo Fc-anutoro binka 3a 6yab-akum i3 nn. 4-12.

29. Cnoci6 3a n. 28, pe BigHoweHHs1 CD3+FoxP3+knitun go CD3-CD19-nimdouuTis, WO
ekcnpecytoTb CD56 ifabo CD16, nigsuLyeTbes.

30. Cnoci6 3a n. 29, pe BigHoweHHa CD3+FoxP3+knituH go CD3-CD19-nimdouuTis, WO
ekcnpecytoTb CD56 i/fabo CD16, niaBuilyeTbecsa Ha woHarmMeHwe 50 %.

31. Cnocib nikyBaHHsi cyb’ekTa i3 3ananbHUM abo ayToiMyHHMM 3axXBOPHOBAHHSAM, LWO BKIHOYaE
BBEEHHS BKazaHOMY Cyb’ekTy TepaneBTUYHO e(PeKTUBHOI KiNbKOCTi MyTeiHy IL-2 3a 6yab-akum i3 nn.
1-3 abo Fc-3nutoro Ginka 3a 6yab-skum i3 nn. 4-12.

32. Cnocib nikyBaHHs cyb’ekTa i3 3ananbHMM abo ayTOiIMyHHUM 3axBOpHBaHHAM 3a n. 31, ge
BBEOEHHS MPUBOAWTL A0 3MEHLUEHHS LLOHAVMEHLLE OOHOr0 CUMMNTOMY 3aXBOPIOBAHHS.

33. Cnoci6 3a n. 32, ge BigHOWeEHHA perynatopHux T-knitnH (Treg) 0o HeperynsatopHux T-KNiTUH y
nepudepuyHin KpoBi cyb’ekTa NiABULLYETLCS MNiCNsi BBEAEHHS.

34. Cnocib 3a n. 32, ge BigHOWEHHA perynatopHux T-knituH (Treg) A0 HeperynsatopHux T-KmiTUH Yy
nepudepuyHin KpoBi cyb’ekTa 3anuLIaeTbCs NO CyTi HE3MIHHUM NICNS BBEAEHHS.

35. Cnoci6 3a 6ygb-akum i3 nn. 31-34, ge 3ananbHe abo ayToiMyHHEe 3axBOPIOBaHHA ABNsSE coboto
aToniyHi 3aXBOPKOBAHHSA, NapaHeonIacTUYHi ayToiIMyHHI 3aXBOPIOBaHHS, 3ananeHHs xpswa, apTpuT,
peBMaTOiAHMI apTPUT, IOBEHIMbHUI apTPUT, IOBEHINbHUIA peBMaTOIAHUI apTpuT, NayuiapTUKyNsSpHUA
IOBEHINIbHUA  PEBMATOIAHU  apTpwUT, NOMIapPTUKYNAPHUA  IOBEHINbHUA  peBMaToigHUI  apTpuT,
IOBEHINbHMIA pPEBMATOIgHUIN apTPUT i3 CUCTEMHMM MOYATKOM, HOBEHISIbHWUIA aHKINO3YHUYNMIN CNOHAWAIT,
IOBEHINIbHUA eHTeponaTUYHUA  apTPUT, OBEHINIbHU pPEaKTUBHUWN apTPUT, IOBEHIMbHUIA CUHAPOM
Peiitepa, cuHgpom SEA (CcMHOPOM CepOHEraTMBHOCTI, €HTe3onartii, apTponartii), HBEHINbHWUIA
AepMaToMiO3nT, OBEHINTIbHUI NCOopiaTUYHUIA  apTPUT, HOBEHINbHY CKNepoaepMilo, HOBEHINbHUI
CUCTEMHUA YEpPBOHUIN BOBYAK, HOBEHINbHWWA BacKymiT, nayuiapTUKYNsSpHUA peBMaTOigHWMM apTpuT,
NoniapTUKyNSApHUA  peBMaToigHWA  apTpuT, PeBMAaTOIAHMW apTpuUT i3 CUCTEMHUMM MOYaTKOM,
aHKINo3yuni CNoHOUNIT, EHTEpPonaTUYHUM apTpuT, peakTUBHWA apTpuT, cuHapom Pentepa,
AEepMaToMio3uT, NCopiaTUYHWUIA apTpPUT, CKIepoaepmito, BacKyniT, MioniT, NoniMionit, AepMaToMioniT,
BY3MNMKOBMI MoniapTepiiT, rpaHynemato3 BereHepa, apTtepiiT, peBMaTU4yHy nonimianrito, capkoigos,
CKIepos, nepBUHHMI BiniapHW CKNepos, CKNeposyuni xomnadriT, cuHgpom Llerpena, ncopias,
OnsWKoBMI  Mcopia3, KanneBMOHWA ncopia3, iHBEPCHWA MNcopias, nycTynbO3HUW Mcopias,
epuTpoaepMiYHWUIA Ncopias, AepMaTuT, aToniuHWUIA AepMaTuT, aTepockiepos, BoBYak, xBopoby CTinna,
CUCTEMHUI YepBOHWMIA BoB4Yak (CHB), miacTeHito, 3ananbHe 3axBoptoBaHHs knweyHnky (33K), xBopoby
KpoHa, BupaskoBuin koniT, uUeniakito, po3sciaHun cknepo3 (PC), actmy, XO3Jl, PUHOCUHYCUT,
PUHOCKMHYCUT 3 nosninamu, eo3vHoiNbHU e30doriT, eo3mHodinbHUA GpoHXiT, xBopoby lNeHa-bappe,
uykpoBui pgiabet | Tuny, Tupeoigut (Hanpwknag, xsopoba [periBca), xBopoby ApaicoHa, deHOMeH
PeliHo, ayTOiMyHHMIN renaTuT, peakuito "TpaHcnnaHTaT NpoTu xasaiHa", BiGTOPrHeHHsA TpaHcnnaHTaTa,
YPa@XEHHSI HUPOK, BaCKyMiT, CnpuinHeHui renatutom C, MUMOBINbHE nepepuBaHHs BariTHOCTI, diabeT
Il TNy, ocepenkoBy anoneLwito, BiGTOPrHEHHS TpaHcnnaHTaTa opraHa abo xsopoby bexyera.

36. 3actocyBaHHs MyTeiHy noacbkoro IL-2 3a 6yab-skum i3 nn. 1-3 abo Fc-anutoro Ginka 3a 6yab-
AKMM i3 nNn. 4-12 gna nikyBaHHS cyb’exTa i3 3ananbHMM abo ayTOiIMyHHUM 3aXBOPHOBaHHSIM.
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