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CEJIEKTUBHBIE CYIIPECCOPBI PELIEIITOPA DCTPOI'EHA

YPOBEHb TEXHUKH

CenextuBHble cynpeccopsl penentopa scrporena (CCPJ) cBsi3pIBaIOTCS € peLEenTOPOM
actporeHa (PQ) n nomasisroT onocpenoBaHHyO PO TpaHCKPUIIIMOHHYIO aKTHBHOCTh. JTO
paspyiuenue u nayHrperyssiaus, BeizeanHast CCPO, mosker ObITh MOJIE3HO NMPH JIEYSHUH
HapyIlIeHui nposudepanun KIeToK, TAKHX Kak pak. Hekoropsie mpuMepsl HU3KOMOJIEKYJIS PHBIX
CCPD onucansl B utepatype (cM., Hanmpumep, W02005073204, W0O2014205136 u
WO02016097071). Onnaxo ussectHsie CCPD moka He Tak MMoJIe3HBI, KaK 3T0 HEOOXOAUMO IS
a¢pdexTuBHOrO Neyenus paka. Hanpumep, obnapyxenne CCPJI ¢ myurmmmu
dapmaxokunernuecknmu (PK) u papmakomunamuyeckumu (/) cBoiictBamu, OoJiee BEICOKOM
3¢ (hEeKTUBHOCTBIO IPU KIMHUYECKOM MPUMEHEHHH U XOPOLIeH OMOIOCTYITHOCTBIO IIPH
epopaibHOM BBEIEHHH ObLIO OBl OYEHB MOJIE3HBIM IpH JieueHnu paka. Huctenii antaronunct CCPO
C CHUIBHBIM HHIHOUPOBaHKUEM onocpenoBaHHoi PO tpaHckpumnimu Obu1 Ob1 OCOOEHHO MOJIE3eH MPU
neuenun paka. CymectByer norpedHocTs B HOBbIX CCPD 1yist jleueHust TakKux BHIOB paka, Kak pak
I'PYIH, PaK SHYHUKOB, PAK SHIOMETPUS, PaK MPOCTATHI, PAK MATKH, PAK JKeJyKa U PaK JErKuX, a
TaK)KE MyTallMK U3-3a BO3HUKAIOUIEH PE3UCTEHTHOCTH. B 4aCTHOCTH, CyIecTByeT MOTPEOHOCTD B

HOBBIX CCPD st neuenust PO-1mo3uTHBHOIO paka Ipyau, paka KeJlyaKa /Ui paka JErKux.

CYThb U3OBPETEHUA

Coenunenust GoOpMyIIbL:

U ux (hapMalEeBTHYECKH MTPHEMJIEMbIE COJIH U MX (hapMaleBTUUYECKHE KOMITO3UIIHH
NPENCTABIEHBI B JAHHOM JIOKyMeHTe. B 31oit ¢popmyie uiu R!, um R? He3aBucHMO BBIGUPAIOT U3
Cl, F, -CF3 unu -CHs, a apyroii npencraBisier coO0i BOIOPO/I.

Taxke mpeaycMOTpPEHBI CIOCOOBI MPUMEHEHHSI OMMCAHHBIX B TAHHOM JOKYMEHTE

COeIMHEHUH, UX (hapMaleBTHUYECKH TPHEMJIEMBIX COJIed 1 (papMalleBTHUECKUX KOMITO3ULIUI ISt
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JICYEeHUs paka IPyau, paka SHYHHUKOB, paKka SHIOMETPUS, paka MPOCTATHI, paKa MaTKH, paKa
JKemyaKa uin paka jierkux. CrocoObl BKIIIOYAOT BBEIEHHE TepaneBTHYECKH 3(PPEeKTHBHOTO
KOJIMYECTBA COSIUHEHHS, OMMCAHHOTO B JAHHOM JOKYMEHTE, WK ero (papMareBTHUECKH
NPUEMJIEMON COJIH, HY)KAAIOIIEMYCsl AUEHTY.

Kpome toro, npeayaraercs CoOeiMHEHHE, ONMCAHHOE B TAHHOM JIOKYMEHTE, U ero
(bapManeBTHYeCKH PHeMJIEMbIE COJIH I IpUMeHeHus B Tepanuu. ONUCaHHBIE B TAHHOM
NOKYMEHTE COEIMHEHHsI U UX (papMaLieBTUUECKH MPUEMIIEMBIE COJIU MOKHO HUCITOJIb30BATh
B JICUEHHH paKa rPyaH, paKa SHUYHUKOB, paKa SHIOMETPHs, paKa MPOCTATHI, PaKa MATKH, paka
JKEJTyJIKa MJIH PaKa JIeTKUX.

Taxoke npemaraeTcst IpUMEeHEHHE ONMCAHHBIX B JAHHOM TIOKYMEHTE COSMHEHUHN 1 UX
(dbapMareBTHYeCKH MPUEMJIEMBIX COJIEH AJIsl IPOU3BO/ICTBA JIEKAPCTBEHHOTO CPEACTBA ISl JICUSHHSI
paka rpyau, paka sHYHHKOB, paKa SHIOMETpPHsI, paKka MPOCTATHI, paKa MATKH, paKa >KeJlyIKa WK

paka JIETKHUX.

HOAPOBHOE OIIMCAHUE CYTHU N30BPETEHUSA

B nanHOM JOKYMEHTE OMMCAHbl HOBBIE TETPALIMKIMYECKHUE COSTUHEHUS U X
dapmanestuueckue coyu, kotopsie neiicteyot kak CCP3. Henasuo otkpeiteie CCPD, koTOphIE
OMKCAHbI B JAHHOM JOKYMEHTE, 00€CIeUnBaOT HHITHOMPOBAHUE OMOCPENOBAHHON PO
TPAHCKPUIILKMH, YTO OyIEeT MOJIE3HO MPHU JICUEHHH TAKUX BUIOB paka, Kak pak rPyau, paK SsMUYHHKOB,
paK SHIOMETpHUs, PaK MPOCTATHI, PAK MATKHU, PaK JKETyAKa U PaK JIETKHUX, a TAK)KE MyTallHH U3-3a
BosHHKaroulel pesucteHTHOCTH. ITH CCPD MOryT HCIO/IB30BaTHCS JIMOO B KAUECTBE OTAENBHBIX
areHToB, 10O B KOMOHHALIMK C APYTUMH KJIACCAMH JIEKAPCTBEHHBIX CPEICTB, BKIIIOUAs
CEJIEKTUBHBIE MOAYJIATOPHI penentopa sctporena (CMPJ), uHruOUuTOpBI apoMaTa3bl, HHTHOUTOPEI
CDK4, uarubutopsr CDK6, uarn6utopst PI3K u uarubutopst mTOR mist nevenus paxka,
MO3UTHBHOI'O MO PELENTOPY TOPMOHOB, TAKUX KaK PakK IPYAH, PaK JKETyAKa U/UITH paK JIETKUX.

OnucaHHble B JAHHOM JOKYMEHTE HOBbIE COEMHEHUS TTpeacTaBiieHbl Dopmyinoii I
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1 X hapManeBTHYECKU TPUEMIIEMBIMH CONsIME, Tae umk R, umm R? He3aBrucuMO BHIOHPArOT
u3 Cl, F, -CF; unmu -CH3, a npyroit npencraeisier coboii Bogopoa. Crienuaauct B JaHHOH 001acTH
MOWMET, UTO COeOMHEHMsI, onucanHbie @opmyroi I, umu ux dapManeBTHUECKH TPUEMIIEMbIE COJTH
COZepIKAT XUPAJbHBIN LIEHTP, MOJOKEHHE KOTOPOro 06o3HaueHo * Beime. Crienuaauct B JaHHOM
00JIaCTH TEXHHKH Taroke Moiimer, uto obo3nadenus no Kany-Huromsay-Ilpenory (R) wmu (S) s
XUPATBbHBIX HEHTPOB OyIyT BApbHUPOBATHCS B 3aBHCHMOCTH OT CXEM 3aMEILEHHS] BOKPYT XUPAIBHOTO
neHTpa. XupaJbHblid HEeHTp B coequHeHnn @opmysl I obecneunBaer R-aHanTHOMEpHYIO hopmy,

npezncrasieHnyo @opmysoi II:

111

Bce nHnuBuAyaibHbIE CTEPEON30MEPhI, SHAHTHOMEPHI U TUACTEPEOMEPHI, & TAKKE CMECH
3HaHTHOMEPOB U AuactepeoMepoB coenuHennit @opmyisl [, ®opmynsl I u @opmynel 1, Bxmroyas
paneMaTsl, BKJIIOYEHbI B 00bEM ONMHCAHHBIX B JAHHOM JOKyMeHTe coenuHeHnit. CoennHeH s st
(bapMareBTHYECKOrO MPUMEHEHHSI, KOTOPbIE COAEPIKAT XHPATbHBIE LIEH TPhI, YACTO BBIEJICHBI B
BHUJE OTIAEIBEHBIX SHAHTHOMEPOB HJIM IUACTEPEOMEPOB, U TAKHE BBIJCIIEHHBIE COCIUHCHHS
®opmyiel I, @opmyser 1T u @opmyiet 111 BkrOUEHBI B 00BEM COETUHEHUH, OMUCAHHBIX B TAHHOM
nokymeHnTe. Crienuainct B JaHHOW 00J1aCTH TaKKe MOWMeT, uTo coenuHennst @opmyier 1,
®opmyiel II 1 @opmyier I, onucanHble B JaHHOM JOKYMEHTE, U UX (hapMaleBTHUYECKH

npUeMJIEMbIE COJIM MOTYT OBITh el TepUpPOBaHBI (Iie BOJAOPOA MOKET ObITh 3aMEHEH AelTeprueM), 1



4

CUMTAETCS, YTO TAKHE MOJIEKYJIbI JOJDKHBI OBITh BKJIIFOYEHBI B 0OBEM OMUCAHHBIX B JAHHOM
JIOKYMEHTE COSAMHCHUM.
KonkpetHbie npumepsl coenuHeHunit @opmyiel | (BKIIIOUAs HOMEHKJIATY PHbIE HA3BAHHSI

IUPAC) nokazaHsl B JaHHOM JTOKYMEHTE:

5-(4-{2-[3-(pTopmermn)azeruaun-1 -un|arokcu § permn)-8-(tpudropmerni)-SH-

[1]6en3onupano[4,3-c]xunonuH-2-07;

o F
\/Cl/\'/\/ B
F T
1
HO N7

5-(4-{2-[3-(dTopmermn)azeruaun-1 -un|arokcu } pernn)-7-(tpudropmerni)-SH-

10  [1]6ensomnupano[4,3-c]XxuHOIUH-2-0T;
N> O
F \/Ef O 0 cl
L -
~
HO N

8-xsop-5-(4-{2-[3-(propmerun)azeruaun- 1 -un|stokcu } permn)-SH-[ 1 |6enzonupano[4,3-

c|xuHommH-2-07,
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7-xnop-5-(4-{2-[3-(dpTopmernn)azetuaun- 1 -unlarokcu } penwn)-SH-[1]0enzonupano[4,3-

c|xuHommH-2-07,

N0
F\/Ej 0 F
O X O
Z
HO N

8-prop-5-(4-{2-[3-(propmermn)azeruaun- 1 -un|stokcu } pernn)-SH-[1]6enzonupano(4,3-

c|xuHommH-2-07,

7-brop-5-(4-{2-[3-(bropmermn)azeruauH- 1 -unlatokcu } pennn)-SH-[ 1]0enzonupano[4,3-

c|xuHoMmH-2-07,

5-(4-{2-[3-(pTopmermn)azeruaun-1 -un|arokcu } pernn)-8-merun-SH-[ 1 |6enzonupano[4,3-

C]XHUHOJIMH-2-0JT; U
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5-(4-{2-[3-(pTopmermn)azetuaun-1 -un|atokcu } penmn)-7-merun-SH-[ 1 |6enzonupano[4,3-

c|xuHOMMH-2-071.

H3-3a xupanbHOro LEHTPa, YKA3aHHOTO BbILIE, KaKIbIN U3 3TUX KOHKPETHBIX IPUMEPOB
coemuHeHuit @opmybl 1, moka3aHHBIX BhIle, nMeeT R- u S-sHaHTHOMEpHEBIE (HOPMEI (TO €CTh, R-
sHaHTHOMepHbIe coenuHenust @opmyiel 11 u S-sHaHTHOMEpHBIE coemuHenHuss Dopmyns 1IT), kak
nokasaHo B Tabmume 1.

Tadauna 1: JuanTuomepusie popmsl coennHennii Popmy.ni 1

XuMuueckoe Ha3BaHUe R-snanTHOMep (Popmyna IT) S-snanTHOMEp (Dopmymna III)

5-(4-{2-[3-

(dropmernn)azeTnaun-
1-un]aTokcu } pern)-
8-(tpudropmeriun)-
5H-

[1]6en3onupano[4,3-
C]XuHOIUH-2-0J1

5-(4-{2-[3-

(dropmernn)azernaun-
1-us]arokcu } perHm)-
7-(tpudTopmeT)-
SH-

[1]6en3onupano[4,3-

c]xuHONMMH-2-071

8-xsop-5-(4-{2-[3-

(dropmernn)azernaun-

N/\,O N/\,O
1-nn]aTokcu } pern)- F O\ F O o

SH-

[1]6enzomupano[4,3-

c]xunoMMH-2-01




7-xn0p-5-(4-{2-[3-
(pTopmernn)azeruauH-
1-un]stokcu } perm)-
SH-
[1]6enzomupano[4,3-

c]xunonuH-2-01

8-¢prop-5-(4-{2-[3-
(pTopmermn)azeruaun-
1-un]srokcu } permn)-
SH-
[1]6enzomupano[4,3-

C]xuHOMMH-2-01

7-¢rop-5-(4-{2-[3-
(dropmernn)azernaun-
1-un]aTokcu } penn)-
SH-
[1]6en3onupano[4,3-

c]xuHONMMH-2-071

5-(4-{2-[3-
(pTopmernn)azeTuaun-
1-us]arokcu } peHm)-
8-meTmi-SH-
[1]6en3onupano[4,3-

c]xunoNMMH-2-01

5-(4-{2-[3-
(pTopmernn)azeTuauH-
1-us]atokcu } peHm)-
7-metnn-SH-
[1]6enzomupano[4,3-

c]xuHoNMMH-2-01
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B naHHOM nOKyMEHTe TakyKe OMMCAaHbI (hapMALIEBTHUYECKAE KOMITO3ULIUH, BKJIFOYAIOLIHE
coequHeHus @opmyiinl I, @opmysst II 1 @opmyser 111, onucanHele B JAHHOM JOKYMEHTE, WIH UX
(bapManeBTHYEeCKH MpHeMJIEMbIE COJIM B KOMOMHALUY C (papMalieBTHUECKU MPUEMIIEMbIM
HAMOJTHUTENIEM, HOCUTENeM WiH pa3dbaButereM. ONHCaHHBIE B JAHHOM JOKYMEHTE
(apMareBTHYeCKHe KOMIIO3HLUU MOTYT OBITh MOJIYYEHBI C UCIOIb30BAaHHEM (DapMaLleBTUYECKH
npuemiieMbix 100aBok. Mcrnonb3yemblii B JAHHOM TOKYMEHTE TEPMHH «(papMaleBTHYECKH
npuemsieMasi 100aBKa()» OTHOCUTCS] K OHOMY MJIH HECKOJIBKHUM HOCHTENISIM, pa30aBUTENSIM H
HATOJTHUTENSIM, KOTOPbIe COBMECTUMBI C APYTHUMH TOOABKaMH KOMIIO3ULIUU WIIK COCTaBa U HE
Bpeans! i nanuenta. Coemuuenust @opmyiel [, ®opmyner II u @opmyer I unn ux
(bapmManeBTHYECKH MPHEMJIEMbIE COJIH, OMMCAHHBIE B JAHHOM JOKYMEHTE, MOT'YT OBITh COCTABJICHBI
B BUJe (DapMaLleBTUUECKUX KOMIIO3HINN, BBOAUMBIX PA3JIMYHBIMU MY TSIMH, TAKUMH KaK
HepOPaIbHO HIIH BHYTPHBEHHO. BHOAOCTYIHOCTE YacTo sBjsieTcst PakTopoM JIeUeHus paka, u
H0JIE3Ha BO3MOYKHOCTE BBIOOPA CIIOCOOOB BBEAEHUS U (hapMalleBTUIECKUX KOMITO3ULIMH ISt
KOHTPOJISL HUTH ONTUMHU3AIHK OMOIOCTYITHOCTH aKTUBHOI'O HHrpearenTa. Hanpumep, nepopaibHast
ouonocrymuas komnosuisi CCPD Oyner ocobenHo nmosiesHoi. Cuntaercs, 4To COeTUHEHMSI
®opmyer I, Dopmyet 11 u @opmyser I wnm ux papmaneBTHUECKH TPHEMIIEMBIE COJIH,
OIMCAHHbIE B JAHHOM JOKYMEHTE, 00J1alat0T MepopaIbHOil OMOAOCTYMHOCTEIO. [IpumMepsl
(dapMareBTHYECKUX KOMITO3UIHI 1 CIOCOOOB MX MOJyueHust MOXKHO Haiiti B "Remington: The
Science and Practice of Pharmacy", L. V. Allen Jr, Editor, 22nd Ed., Mack Publishing Co., 2012.
HeorpannunBaromue npuMeps! hapMaleBTHIECKH TPHEMJIEMbIX HOCHTENIEH, pa3daBuTesei u
SKCIHUIMEHTOB BKJIIOYAIOT Cleayroliee:; (U3n0JIOrHYECKUil pacTBOP, BOAA, KpaxXMali, caxapa,
MaHHHT U POU3BOHBIE CHIIMKOHA, CBSI3bIBAIOLIME ar€HThI, TAKHE KaK KapOOKCHMETHIILEIUTION03a U
IpyrHe MPOU3BOAHBIE IEJUTIONIO3bI, AJIbTHHATHI, JKEJIATHH M IMOJTUBUHUIITHPPOIIUIOH;, KAOJIUH U
OEHTOHHUT, W MOJIUD THIJITJIHKOJIH.

Janee B JaHHOM TOKYMEHTE OMUCAHBI CIOCOOBI JieueHust paka. OnucaHHbIe B JAHHOM
JNOKYMEHTE CIIOCOOBI BKJIFOYAIOT BBEIEHHE MALUEHTY, HY)KIAIOLIEMYCSl B TAKOM JICUECHHH,
a¢dexTuBHOTO KONMMUecTBa coequnenuss opmynsl [, @opmyiet 11 u @opmyier 11, onucanHbie B
JaHHOM OKYMEHTE, WJIH UX (hapMaleBTHUECKH mpuemieMoii comu. Hanmpumep, ciocob BBeneHwust
a¢dexkTuBHOTO KONMMUecTBa coequnenuss opmynsl I, @opmyiet 11 u @opmyier III, onucanHbie B
JaHHOM OKYMEHTE, WJIH UX (hapMaleBTHUECKU MPUEMIIEMOI COJIH, MOKET MPEACTaBJISTh COOOI
nepopangbHOe BBeZeHnEe. Pak MOXET ObITh PakoM, YyBCTBHUTENLHBIM K 3CcTporeny. Kpome Ttoro,

PaKOM MOJKET MPEACTABISITh COOOH pak Ipyau, pak SHYHUKOB, PaK SHIOMETpPUs, paK MPOCTATHI, paK
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MAaTKH, paK »KeJlyIKa WK pak Jerkux. Hampumep, pak MokeT ObITh PD-MO3UTHBHBIM PakoM TPy,
PO-no3utuBHEIM pakom kenyaka wid PO-mO3UTHBHEIM PAKOM JIETKHX.

B nanHOM gokymeHTe Takke onucanbl coequHenus: @opmyiel I, @opmyiel II u @opmyiibl
I, onucanHble B JTaHHOM JOKYMEHTE, WK UX (papMaLleBTUUECKH MTPUEMIIEMBIE COJTH IS
IpUMEHEeHUs B Tepanuu. Takke B JAHHOM JOKYMEHTE IpeCcTaBieHbl coequHeHus @opmysl I,
®opmynet 11 u @opmyier II1, onucanHbie B JTaHHOM JOKYMEHTE, WK X (DapManeBTUYECKH
IpueMiieMble COJIM AJis IPUMEHEHHs IPH JICUSHUH PaKa I'PyIu, paka SUYHUKOB, paka SHIOMETpHS,
paka mpoCTaThl, paka MaTKH, paka >KeJyJIKa, HJI pak Jierkux. B uactHocTH, pak Mmoxer ObiTe PO-
MO3UTUBHBIM PAKOM I'pyau, PO-n0O3UTHBHEIM pakoM kenyaka Wik PO-mO3UTHBHBIM PAKOM JIETKHUX.
Hanpuwmep, coenunenne @opmyist I, @opmyier II u @opmyst I unn ux dapmareBtuyecku
MPUEMIIEMYIO COJIb MOXKHO BBOJUTH NIEPOPAIBHO.

Kpome Toro, coequuenust @opmyst I, @opmyist II u @opmysr 111, onucanHble B JaHHOM
OOKYMEHTE, HJTH UX (papMaleBTHYECKH IPUEMIIEMbIE COJTH MOYKHO HCIIOJIb30BaTh B IIPOU3BOICTBE
JIEKApPCTBEHHOT'O CPENCTBA s JieueHus paka. Hanpumep, nexapcTBo MOKHO BBOJUTH NEPOPATILHO.
Tunsl paka, [ist JJe4eHUsT KOTOPBIX MOTYT OBITh UCIIOJIb30BAHbI OMMCAHHBIE B JAHHOM JOKYMEHTE
JIEKapCTBEHHBIE CPEACTBA, BKIIIOUAIOT PaK I'PyAH, PaK IMUYHUKOB, PAK SHIOMETPUs, PaK IPOCTaThI,
paK MaTKH, paK >KeTyaKa WK pak Jerkux. B 4acTHOCTH, pak MOKeT ObITh PD-MO3UTHBHBIM PaKOM
rpyau, PO-mo3uTHBHBIM pakoM sKellyaka i PO-MO3UTHBHBIM PAaKOM JIETKHX.

Coemunennst ®opmyitet [, ®opmyier II u @opmyier I1I, onucanHbie B JTaHHOM TOKYMEHTE, H
ux (hapMaLeBTUYECKH MPHEMIIEMBIE COJTH MOT'YT HMETh KJIMHHUUECKOE MPUMEHEHHE B KAUeCTBE
€INHCTBEHHOI'O areHTa Wik B KOMOHHALIMU C OJJHHM WJIH HECKOJbKUMHE IPYTUMH
TepaneBTHYECKUMHU areHTamMmu (HampuMep, IPOTHBOPAKOBBIMU areHTaMH) IS JIEYEHHE paKa, TAKOTO
KaK paK rpyad, pak SIMYHUKOB, PaK SHAOMETPHS, PaK MPOCTATHI, PAK MATKH, PaK JKEJIyAKa U PaK
nerkux. [Ipu UCMONB30BaHUH B KOMOHMHALIMY C APYTHMH TEPANEBTUYECKIUMH areHTaMu (TaKUMHU KaK
NPOTHBOPAKOBEIE areHThl) coeaunenus opmyel [, ®opmysel 11 1 @opmyer 11, onucanHbie B
JaHHOM TOKYMEHTE, WJIH UX (hapMalEBTHUECKH TPUEMJIEMbIE COJIM MOYKHO HCIOJIb30BaTh
OJTHOBPEMEHHO, MOCJIEIOBATEIBHO HIIH OTAENBHO C APYTUMHU JiedeOHbIMU CcpencTBamu. [Ipumepst
KJIACCOB JIEKAPCTB, C KOTOPbIMH coearHerus: @opmyiel I, @opmynsl Il u @opmyinel 111, onucanHsie
B JAHHOM JTOKYMEHTE, WK UX (papMaleBTHUYECKU MPUEMIIEMBIE COJIH MOT'YT OBITh
ckoMOuHupoBaHbl, BKIOYa0T CMPJ, naruburtops! apomarassl, uHrudutopsl CDK4, nHrnbutopst
CDKG6, unaru6utopsl PI3K u uarudutopst mTOR s nedenus paka rpyau, MO3UTHBHOTO IO

penentopy ropMmoHoB. bosiee KOHKpETHBIE TPUMEPHI JIEKAPCTBEHHBIX CPEACTB, C KOTOPBIMU MOXKHO
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KoMOuHUpPOBaTh coequHenus: opmysl I, @opmyael I u @opmysner III, onucaHHble B JAHHOM
NOKYMEHTE, WK HX (hapManeBTUYECKH MPHEMIIEMbIE COJIH, BKJIIOUAIOT abeMaukind (MHruOuTOp
CDK4/6), sBeponumyc (narudutop mTOR), annenucud (marudurop PIK3CA) u 8-[5-(1-ruapokcu-
I-metrm i) nupuaus-3-uil-1-[(2S)-2-metokcunponui]-3-metun-1,3-auruapo-2H-umugazo[4,5-
c]xunomuH-2-0H (nHrH6uTOp PI3K/MmTOR).

Hcnonb3yembiii B JAHHOM TOKYMEHTE TEPMHH «3(P(PEKTHBHOE KOJIMYECTBOY» OTHOCUTCS K
KOJIM4YecTBY UM fo3e coeauHeHus @opmynsl I, @opmyssl II 1 @opmyssl 111, onucasHOro B JTaHHOM
NOKYMEHTE, WX ero (apMarieBTHYECKH NPUEeMJIEMON COJIH, KOTOPOE MPU OJHOKPATHOM HIIH
MHOTOKPaTHOM BBEIEHHH MalMEeHTy oOecneunBaeT TpedyeMblii 3¢ (dekT y mamueHTa, momieKamiero
IMATHOCTHKE WJIH JiedeHut0. [IpeanouturensHo KemaeMblid 3G QeKT mpeacrasisier codoit
UHrHOUpOBaHKe MPOJH(epalvi ONYXO0IEeBbIX KIETOK, THOEIb OMyXOJIEBbIX KJIETOK Win 00a.
Coenmunenust ®opmyuist I, @opmyasr I u @opmysl 111, onucanHbie B JTAHHOM TOKYMEHTE, WITH HX
(bapmManeBTHYECKH MpHeMJIEMbIe COM 00BIYHO 3(p(PEeKTHBHEI B LIIMPOKOM AHANA30HE 03
Hanpumep, nHeBHBIE JO3UPOBKH OOBIYHO HAXOISTCS B JHEBHOM Auamna3oHe oT okojio 100 mr 1o
okoJj10 2000 Mmr.

Hcnonb3yemblii B JTaHHOM TOKYMEHTE TEPMUH «JICUUTBY, «JIeHAIllUi» UIH «JI€YESHUE»
OTHOCHTCS K OTPAaHHYEHHUIO, 3aMEUICHUIO, OCTAHOBKE WJIH PEBEPCUPOBAHUIO MPOTPECCUPOBAHMS
WIH TSDKECTH CYLIECTBYIOLIErO CHMIITOMA HJIA PACCTPOMCTBA.

Hcnonp3yemelii B JaHHOM JOKYMEHTE TEPMHH IAIlHEHTY» OTHOCUTCS K YEJIOBEKY, KOTOPBIN
MOpaskeH OIpeeeHHbIM 3a00IeBaHHEM, PACCTPOWCTBOM HJTH COCTOSTHUEM.

Coemunenns ®opmyier I, ®opmyier 11 u @opmyie I11, onucanHbie B JaHHOM TOKYMEHTE,
WK uX (hapMaLeBTUUECKH MPUEMIIEMBIE COJTH MOYKHO TOJIyYaTh Pa3IMYHBIMU CIIOCOOAMH,
W3BECTHBIMHU B JaHHOW 00JIACTH TEXHUKH, HEKOTOPBIE U3 KOTOPBIX MPOUJUTFOCTPHPOBAHBI HIKE HA
cxemax u B [Ipumepax monyuenus u Ilpumepax. KonkpeTHbIe CTagNu CHHTE3a IS KAKIAOTO U3
OIMUCAHHBIX CITOCOOOB MOKHO KOMOMHHUPOBATH MO-Pa3HOMY HJIH B COYETAHHH CO CTAIHSIMH U3
Pa3HbBIX METOAMK, C oTyueHueM coenuHennii @opmysiel I, @opmyiel I u @opmyer 111,
OINMMCAHHBIX B JAHHOM JOKYMEHTE, WK UX (hapMaleBTHUYECKH MPHeMIIEMBIX cojied. [IpoayKTh
CTaauii CHHTE3a MOYKHO BBIIEJSTh CTAHAAPTHBIMH CIOCOOAMH, XOPOILIO H3BECTHBIMHU B JAHHOM
001aCTH TEXHHUKH, BKJIIOYAs SKCTPAKLUIO, BEIMAPHBAHKE, OCAKIEHUE, XPOMATOrpaduio,

(U TPALUIO, PACTUPAHUE M KPUCTAUTH3ALMIO. Y Ka3aHHbBIE PEareHThl U HCXOAHbIE MaTEPUAJIbI

JIETKO JTOCTYIHBI CIIENUAMCTAM B JAHHOW O0JIACTH TEXHUKH.



10

15

20

25

30

11

IIpomMexxyToUuHBIE COETUHEHHSI U CIIOCOOBI, UCIOJIB3YEMBbIE VISl CHHTE3a COeMHEHHIH
®opmyasl I, @opmynsl I u @opmynsl 11, onucaHHbIX B JAHHOM JOKYMEHTE, IpeIHA3HAYEHBI 151
BKJIIOUEHHS B 3T0 onucanue. Kpome Toro, onpeneneHHble MPOMEXKYTOUHbIE COSIUHEHUS,
ONHCAHHBIE B JAHHOM JOKYMEHTE, MOTYT COJEPKaTh OJHY MJIM HECKOJBKO 3aITUTHBIX
rpynm. BapuaGenbHas 3alUTHAS TPYINIA MOKET OBITh B K&YKIAOM CJIydae OJUHAKOBOH HJIH
Pa3IMYHON, B 3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBUN PEAKINU U KOHKPETHBIX MPOBOIUMBIX
npeBpaleHuil. Y CIIOBUS 3aLUThl U CHATHUS 3aIIUThI XOPOIIO U3BECTHBI CIIEIIUAIMCTAM B JAHHOMN
o0iacTi TEXHUKH M OMHCAHEI B JuTepatype (cm., Hanpumep, “Greene’s Protective Groups in
Organic Synthesis”, Fourth Edition, by Peter G- M. Wuts and Theodora W. Greene, John Wiley and
Sons, Inc. 2007).

OtnenpHbIe H30MEPBI, SHAHTUOMEPHI U JHACTEPEOMEPBI MOT'YT OBITh OTAEJIEHBI U
paszesieHbl CIeUATICTOM B JaHHOH 00JacTi B JIK000# yIOOHBIN MOMEHT CHHTE3a COeIHHEHHI
®dopmyer I, opmyel 1T u @opmyier II1, onucaHHbIX B JAHHOM JOKYMEHTE, TAKMMH CIIOCOOaMH,
KaK CIOCO0 CENeKTUBHON KPUCTAJUTM3ALMH WK XUpajbHas xpomarorpadus (cMm., Hanpumep, J.
Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, u E.L.
Eliel and S.H. Wilen,” Stereochemistry of Organic Compounds”, Wiley-Interscience, 1994). Xors
OTHENTbHBbIE H30MEPBI, SHAHTHOMEPHI U AUACTEPEOMEPBI MOTYT OBITh OTHEJIEHBI UJIH Pa3ei€Hbl, KaK
ykazaHo, ux obo3nauenus no Kany-Uuronsay-Ilpenory (R) wiu (S) st XupaibHBIX LHEHTPOB,
BO3MOJKHO, eine He onpenenensl. Eciu o6o3nauenus no Kany-Huromnsay-Ilpenory (R) umm (S)
HEIOCTYITHBI, HCIIONB3YIOTCS UAEHTH(HUKATOPBI «H30Mep 1» U «u3oMep 2», KOTOpbIe
komOuHupyrorces ¢ HazBanueM o IUPAC 6e3 o6o3nauenus crepeoxumuu mo Kany-UHromsay-
Ipenory. Coenunenus ®opmyusl I, ®opmyiner 11 u @opmyier I11, 0603HaueHHbIE B JAHHOM
JOKYMEHTe Kak «u30oMep 1» uimm «uzomMep 2», BBIIEIECHBI, KaK OMPeAesieHO B KOHKPETHBIX
OMHICAHUSX YKCIEPUMEHTOB HIKe. He3aBHCHMO OT TOro B KaKOM MOPSIAKE U30MepPBI « 1» mim «2»
®opwmyas I, @opmysl I u @opmynsl 111 amronpyroTcs U3 KOJIOHKH AJISI XUPAJIBHOM
xpomatorpaui B YKa3aHHBIX YCJIOBHUSX, KH30MeEp 1» 3IIOUPYETCs U3 KOJIOHKH MEPBBIM MPU
yKka3aHHBIX ycioBusax. Ecnu xupanbHas Xxpomarorpadusi HHULUUPYETCS HA paHHEH CTaauu CHHTE3a,
TO ke 0003HAYEHNE TPUMEHSETCS K MOCIEAYIOLUM MPOMEXKY TOUHBIM MPOIYKTaM U
coequHeHusIM @opmyisl I, @opmyiet 1T u @opmyier 111

Ecnu He yka3aHo WHOE, HCTIOIb3yEMbIe B TAHHOM JTOKYMEHTE COKpPAILEHHUs ONPeIeIeHbI B
cootBercTBuu ¢ Aldrichimica Acta, Vol. 17, No. 1, 1984. [Ipyrue cokpalieHus OnpeaesieHbl

cnenyroimm obpazom: K ACN» otHocuTCs K anleToHuTpIy, «BSA» otHOCHTCS K anbOyMuHy
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Obrubeii ceiBopoTkH; «cataCXium® A Pd G3» otaocures k [(au(1-amamantin)bytundocdun)-2-(2'-
amuHo-1,1'-6udennn)|merancynbsdonaty nawiaaus (I11); « DCM» OTHOCHTCS K TUXJIOPMETAHY HITH
Metunienxjopuny; «DMA» oTHocuTcs k numetrnanetramuny; «DMEA» oTHOCHTCS K
mameTmTHIaMuHy; «DMEM» otHocuTes k cpene Mrna, momuduiuposannoi Jyas0eKko;
«DMF» otnocutcs k N,N-gumerunpopmamunay; «KDMSO» OTHOCHTCS K TUMETHIICYJIB(GOKCHY;
«JIHK» otHOCHTCS K ne30KkcupuboHyKiIenHOBOH kucnote; «kJIHK» OTHOCHTCS K KOMIUIEeMEHTapHOM
JHK; «JIHKaza» oTHOCHTCS K ne3okcupudonykieaze, K DTT» OTHOCHTCS K AUTHOTPEUTOINY,
«EC50»0THOCUTCS K KOHLIEHTPALINK areHTa, KoTopas Bei3biBaeT 50% OTBeT LiesieBoil aKTUBHOCTH 10
CPaBHEHUIO C 3apaHee ONpeeTICHHbIM IO3UTUBHBIM KOHTPOJIBHBIM COEAUHEHUEM
(abcomoTHOEEC50); «kEDTAY» OTHOCHTCS K THJIEHAHAMUHTETPAYKCYCHON KHUCIIOTE; €€» OTHOCHTCS
K QHAHTHOMEPHOMY U30bITKY; «PDo» oTHOCHTCS K anbda-penentopy scrporena; «PIP» orHocuTes
K Oera-peunentopy actporena; «EtOAc» otHocutes k atmnaneraty; «EtOH» otHocuTes k ataHoy
Wi 3TusioBomMy crupry;, « FBS» otHocuTes k eranbHoit Obrubeii chiopotke; «K HBSS» oTHOCKTCS K
cOanaHCHUPOBAaHHOMY cojieBoMy pactBopy XoHKa, K HEC» OTHOCHTCS K THAPOKCHA THIILIEIUTIONO3E;
«HEPES» otHOCHTCS K 4-(2-ruapokcudTiu)- 1 -munepasuHatancyibGoHOBOM KucioTe, « BOKX»
OTHOCHUTCS K BBICOKO3(DPEKTHBHOM 71 IKOCTHOMN xpomaTtorpaduu; «ICs0» OTHOCHTCS K
KOHILIEHTPALUU arenTa, Kotopas Bei3biBaeT 50% MakCHMalIbHOW HHIHOUPYIOIIEeH peakiny,
BO3MOKHOM UIst 3TOro arenta, (otHocuteabHast[Cso) MM KOHIEHTPALIMK areHTa, KOTOPast BLI3bIBAET
50% uHrHOMpOBaHHE aKTHBHOCTH LEJIEBOro (DePMEHTA MO CPABHEHHIO C KOHTPOJIEM IL1ae0o
(abcomotHoe ICs0); «IPA» oTHOCHTCS K u3onponmiaMuay; «1IPrOH» OTHOCHTCS K H30MPOMaHoTy
WJIU U30MPONIIOBOMY ciupTy; «BB» OTHOCHTCS K BHYTpUBEHHOMY BBeneHuio; «Ki» oTHOCHTCS K
koHcTaHTe nHruduposanus; K MEK» otHocuTcst k MeTumaTuikerony, « MeOH» otHOCHTCS K
METHJIOBOMY CriupTy win metanony; « MTBE» otHocuTCs K MeTHI-mpem-0yTHIOBOMY 3QuUpy;
«PBS» otHOCHTCS K (pruznosornueckomMy pactsopy ¢ pochataeim Oydepom; «I[10» oTHOCHTCS K
nepopanbHoMy BBeneHuto; «PIlo» otHOCHTCS K anbda-peuentopy mporecrepona; «QD» OTHOCHTCS
K J03UpOBKe onuH pa3 B AeHb; K PHK» oTHOCHTCs K prboHykiienHoBo# kucnote; «PHKaza»
otHocutcs Kk pubonykiease; K OT-ITLIP» oTHOCHTCS K MOTMMEPA3HOM [IEMHON peaKIHK C 00PATHOM
tpanckpunuueit; «OT-xkITIP» oTHOCHTCS K KOTMUECTBEHHOH MONIMMEPA3HOM IIEMHON PEAKINU C
obpatroii Tpancknpunuei; «CXKX» OTHOCUTCS K CBEPXKPUTHYECKOM KU IKOCTHOM
xpomarorpadun;, « TEDso» oTHOCHTCs K 3¢ (dekTuBHOM n03e mysi noctixkenust S0% uHruOHpoBaHUs
muieHu B onyxoiisix;, « THF» oTHocuTcs k TerparuapodypaHny; «t®ry» OTHOCHTCS KO BPEMEHH

ynepxkuBanus; «XantPhos Pd G2» otHocuTcs k xnop[(4,5-6uc(audennndocduno)-9,9-
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IMMETUJIKCaHTeH )-2-(2'-amuno-1,1'-6udennn) |namnanuto (I1); u «XPhos Pd G2» otHoCHTCs
K XJ10p(2- muuukiorekcuidochuno-2',4',6'-rpunzonponmi- 1, 1'-6udpennn)|[2-(2'-amuno-1,1'-

oudennn) Jnamwanuto (11).

Crnenyromune criocoObl MONYYEHUsT i PUMEPBI TOTOJHUTENBHO HIUTIOCTPHPYIOT HACTOSIIEE

n3o0peTeHue.
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IMosy4yenne u Illpumepsi

Cxema 1

Ha Cxewme 1 mokasan cunre3 coenunenuit ®opmyier 1.

Ha craguu A ocymectsisiercss peakus I punbsipa. Peakius I punbspa Xopormo u3BecTHa B
JMaHHOW 00JIACTH KaK peakius 00pa30BaHuUs yriiepoa-yIJIePOOHbIX CBs3eil. Peakiius BKIIFOYaeT
METAJJIOOPraHNYECKYIO PEaKIUI0, B KOTOPOW apuiIMAarHUNHTaJIoreHna, peakTus I punbsipa,
NPUCOENHSAETCS K KapOOHUIBHOW TPYIINe, TAKOH KaK XJIOPAHTUAPUT COSIUHEHUS 2, C MOTyYeHUEM
coemunenuss Cramuu A. Hanpumep, 4-xj1op3aMelieHHbINH XHHOJIOH, coenuHenue 1, 00pabaTeiBarOT
peakTHBOM [ prHBsIpa, TAKUM KaK M30MPOMUIMATrHUIXJIOPHI, C 00pa30BaHHEM MPOMEKYTOUYHOTO
npoaykTa I prHbsApa ¢ MOCIENYIONUM J00aBIEHHEM XIIOpaHTHAPUIA, 4-hTOPOEH30MIXIOPHIA,
coequHeHus 2, B pacteoputeie, TakoMm kak THF. Ilo 3aBepiineHnu peakuuio MOXHO OTACUTh BOAON

C TIOJTyYeHUEeM COSUHEeHUS 3.
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Ha Cragnu B apunmetnioBsii a3¢gup coeqrHenus: 3 MOKeT ObITh IEMETHIINPOBAH B
Pa3IMYHBIX YCJIOBHSIX, H3BECTHBIX CHELHATUCTY B JAHHOM 00JaCTH, TAKUX Kak 00paboTka
tpubpomuom 6opa. Hanpumep, coenunenne 3 MemieHHO 00padaTeIBalOT TpuOpOoMuIOM OOpa mpu
temmepartype okosio 0 °C B pactopuTene, TakoM kak DCM. Cmech mepeMelnuBaroT npu
KOMHATHOH TEMIEPaType U racsaT ABYXOCHOBHBIM (Hhoc(haToM Kayius C MOJyUYeHUeM COeqHeHus 4.

Ha Craguu C, azeTuanHOBbIH 3¢up 6 MokeT ObITh 00pa3oBaH 00padbOTKOM
COOTBETCTBYIOLIEro n-propdennnkeTona 4 U CIUPTOBOM CONTM a3eTHANHA S Win
COOTBETCTBYIOLIEr0 CBOOOIHOrO OCHOBAHHUSI MOIXOISIIUM OCHOBAHHEM, HATIPUMED, THAPUIOM
HATpUS, Mpem-OyTOKCUIOM HATPUS HIJIU Tpem-OyTOKCHIOM KaJusl B MOAXOISIIEM MOJIIPHOM
anpoToHHOM pactBoputene, TakoMm kak DMF wiu THF, ¢ nonyuenuem a¢upa 6.

3arem coequHeHHE 6 aJKHIIHPYIOT COOTBETCTBYIOIIEH 3aMEIEHHOM apHIOOPOHOBOM
KUCJIOTOW, COeIMHEeHneM 7, B peakiuu koHaeHcaunu Cy3yKH C MOJIydeHHUEeM COeMHEeHus 8 Ha
Cramuu D. Crienpanmict B JaHHOM 00JIACTH MOIMMET, UTO CYILIECTBYET MHOKECTBO YCIIOBHH,
KOTOpBIE MOT'YT OBITh MOJIE3HBI IJIs1 OOJIErYeH sl TAKUX peakuuit konaeHcauuu. [logxonsiiue
najjiaaueBbie peareHThl MOryT BKIIFOYaTh XantPhos Pd G2, cataCXium® A Pd G3, xmnopun
ouc(tpudpenundochun)namanus (II), puc(nudbensmnunenaneron)aunauanuii (0) ¢
tputakiorekcmidochuaom, xmopun (1,1'-6uc(audenunndochuno)dpeppores)namiamus (1),
tetpakuctpudenusdochun namamus wiu anerat nayuiagus (II). Iogxoasiue OCHOBaHUS MOTYT
BKJIIOUATh (PTOPH T Katust, KapOOHAT 1e3us, KapOOHAT HATPHS, KapOOHAT KaJusl, TPET-OyTOKCH T
JIMTHS WA TPEXOCHOBHBIN MOHOTHIpaT pocdara kamms. CoenuHeHne 6, HATPUMeEpP, MOYKET
pearupoBaTh C COOTBETCTBYIOIIEH OOPOHOBON KHCIIOTOH, COEMHEHHEM 7, TAKHM Kak 2-(pTop-4-
(TpudTopmeri)heHnI00pOHOBAsI KUCIOTA B PACTBOPHUTENE, TAKOM KakK 2-MeTHII-2-0yTaHOJI, C
OCHOBaHHEM, TAKUM KakK KapOOHAT KaJius, M KaTanu3aTopom, Takum kak XPhos Pd G2, u Harpera no
0k0J10 80 °C B yCIOBHSIX MHUKPOBOJIHOBOT'O O0JIyUEeHHSsI, C MOTyYEHUEM COEeMHEHHs 8.

Crenuanuct B nanHo# obsactu noiimer, uto Ctagus D, peakuus konaencammu Cy3yku,
MOJKET OBITh 3aBepileHa 10 00pa3oBaHus azeTHAnHOBOro 3¢upa Ha Ctamuu C.

Crnenmanmuct B qandoi obnactu noimer, uro Ha Craguu E coemunenue 8 MoxHO
LMKJIM30BaTh TyTEM HA4aJIbHOI'O BOCCTAHOBJIEHHS KETOHA. DTO MOKET OBITh BHITIOJIHEHO C
HCIMOJIb30BAHHEM BOCCTAHABJIMBAIOLIETO areHTa, TAKOrO KaK TPUATHIOOPOTHAPHUI JIUTHS, B TAKUX
pactBoputensx, kak 1,4-muoxcan u THF, u npu temneparype ot okosio 0 °C mo koMHaTHON
TEMIEePaTyPbl, C MOJyUYeHHEM COOTBETCTBYIOLIErO BTOPHYHOTO CIIUPTA. ITOT MPOMEKYTOUHBIN

CITUPT MOKHO UCITIOJIB30BATh HCOUHNIICHHBIM U ACTIPOTOHHUPOBATE IPU IMOMOIIHN NOAXOOALICTO
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OCHOBAHHSI, TAKOT'O KaK KapOOHAT 1e3usi, THAPUI HATPHUS, Mpem-OyTOKCHT HATPHS HITH mMpem-
Oyrokcun kasus, B pacteopurene, Takom kak THF, DMSO unu DMF. IlonydeHHbI# alKOKCHT
MOJKET LIMKJIN30BAThCS B apiiipTOPU MPH KOMHATHON TEMIIepaType, NPy HATPEBAHUH IO KHIEHHUS
win ipu temnepatype okosio 60 °C. 3amerneHHbIN HUKIHUECKUH 3up, obpasyrommiics npu
3aMelnieHnd (GTOpHaa, 3aTEM MOXKET OBITh MOJy4YeH ¢ 00pa3oBaHueM coeauHenunit @opmyuer 1.

AJNbTEpPHATUBHO, KETOH 8 MO’KHO BOCCTAHOBUTD JI0 CIIUPTA M XUPAJTLHO OYUCTUTH HA
Cramuu F ¢ monyuenuem xupaiabHOro cnupra 9, u 3areM rukin3osats Ha Cranuu G, Kak ONUCaHO
Boitne 1y Craguu E, ¢ monyuenuem coennnennit @opmyiier 1.

B npyroii anpTepHATHBHOW peakLHU KETOH MOXKET ObITh BOCCTAHOBJIEH C HCIIOJIb30BAHUEM
XHPaAJBHOTO peareHTa, Takoro kak (R)-(+)-o.o-audennn-2-nupponuanHMeTaHosI BMeCTe ¢
TPUMETUIIOOPATOM U OOpaH-IUMETIIICY/Ib()HIOM, HENOCPEACTBEHHO C MOJYYEHHUEM JKETAEMOrO
XUPAJTBHOTO CIIUPTA, COSNMHEHUs 9, KOTOPBIN 3aTeM MOXKHO HuKM30BaTh Ha Ctanuu G, kak
OINUCAHO BhILIE i ctaguu E, ¢ monyuenuem coequuennit @opmyssr L

Ha HeoOsi3aTesibHON CTAAMU MOXKET OBITh MOJTy4eHa (papMareBTHUECKH TpremMiiemMasi CoJib
coemuHenust @opmysl I, @opmyssl I u @opmynsl 111, kak onucaHo B JaHHOM JOKYMEHTE,
MOCPENCTBOM B3aHMOIEHCTBHS COOTBETCTBYIOLIEr0 CBOOOMHOr0 ocHOBaHusI Dopmyiier I, Dopmyiisl
I u ®opmysel 111, onrcaHHBIX B JAHHOM JOKYMEHTE, C MOIXOISIIEN hapMalieBTHUECKH
MPUEMJIEMOH KHUCJIOTON B MOAXOISAIIEM PACTBOPUTENIEM B CTAHIAPTHBIX ycioBusx. Kpome Toro,
YKa3aHHbIE COJIA MOYKHO MOJTy4aTh OJHOBPEMEHHO C YAAJIEHHEM a30T3aIUTHBIX Ipymnn. Bo3moskaoe
oOpaszoBanue hapMaleBTHYECKH IPUEMIIEMBIX CoJiel xoporo u3sectHo. Cm., Hanpumep, Gould,

P L., “Salt selection for basic drugs,” International Journal of Pharmaceutics, 33: 201-217 (1986);
Bastin, R.J., et al. “Salt Selection and Optimization Procedures for Pharmaceutical New Chemical
Entities,” Organic Process Research and Development, 4: 427-435 (2000); u Berge, S M., et al.,
“Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19, (1977). Cneunanucram B
JAaHHOM 00JIACTH TEXHUKH OYIEeT MOHITHO, uTo coenuHenne @opmyisl [, @opmyis I u Gopmysbt
1, onucanHOEe B JAaHHOM JOKYMEHTE, MOKET OBbITh JIETKO MPEBPALLEHO U BBIIEIEHO B BH/IE
(dapMareBTHYeCKH MpreMieMOi cojii. [IprMepsl MOE3HBIX COJIEH BKIIIOUYAIOT, HO HE
OrPaHHUYHMBAIOTCS UMH, COJTH OEH30JICYIb(POHOBON KUCIOTHI U COJH 4-MeTUI0€H301CYIb(HOHOBOM

kucinothl. Conu 4-MeTHI0eH30/1CYIb(OHOBOM KUCIOTHI TAK)KE H3BECTHBI KAK TO3UJIATHBIE COJH.

Cunres 1

2-[3-(Dropmerun)azetuaus-1-nn|3Tan-1-o0m1
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F/\CN\/\OH

HobGasmsiroT Tpuanerokcubopruapun Hatpus (405 r, 1,91 mons) mopuusimu B Teuenue 15
MHUHYT K IIepeMelImBaeMomMy pactBopy 3-(propmermn)azeruauna ruapoxsiopuaa (160 r, 1,28 mos)
B DCM (2,4 n1) B atmocdepe N2 nipu 0 °C u nepemernnBatoT npu 0 °C B Teuenue 10 Munyr.
HobGasmsirot 1,4-auokcan-2,5-auon (99 r, 0,83 mons) npu 0 °C, 6 nopuii B Teuenue 1 yaca, 3atem
nepemewmnBaroT npu 0-5 °C B Teuenue 15 MunyT. [103BONISIOT peaKIMOHHON CMECH HArpeBaThCs A0
KOMHATHOI TeMnepaTypsl U IEPEMELINBAIOT B TeUeHue 2 4yacoB B atMochepe N,. Peakunonnyio

cmech oxynaxknaaroT 10 10-15 °C B reuenne 20 MuHyT, 3aTeM HarpesaroT 10 25-30 °C u

BBIZIEPKUBAIOT TIPH ATON TemmepaTtype B TeueHue 2 yacos. JJobasstor Boay (800 mi) B Teuenue 25
30 munyT npu 10-15 °C, no3BOSIOT HArpeThCs 1O KOMHATHON TeMIepaTypsl B Tedenue 5-10
MUHYT, U 3aTeM pa3naessior ciou. Boausli cioii mpoMeiBator DCM (800 mut), pa3nensroT Cliou,
3aTeM OXJIaXAaKT o0beanHeHHbIe BoaHbIe ciou 10 10-15 °C u noBomst pH no 13-14, ucnomns3ys
50% pactBop ruapokcuaa Hatpus (~540 mut). [103BOSSIOT BOAHOMY CJIOK HArPETHCS O KOMHATHOM
Temnepatypsl, dkctparupyot DCM (4 x 800 mu), cymat cyasdarom Hatpus (80 r), GuibTpyrOT U
KOHIIEHTPHPYIOT A0CYXa C MOJyYeHHeM yKa3aHHOTro B 3arojioBke coemuuenus (139 r, 82%) B Bune

rycroro xenroro macina. 9C/MC (m/z): 134,1(M+H).

Cunres 2

2-[3-(Dropmertiut)aszeTiuanH- 1 -un|3Tan-1-0J1 THAPOXIOPU

F/\C\N\./I\OH

HCI
PactBopsitot 2-[3-(dbropmern)azernus-1-mi|atan-1-on (529 r, 4 mons) B MTBE (2,6 1) n
oxnaxmaroT 10 0 °C. Jobasnstor pactsop HCI/EtOH (492 mn, 30 mac.%) o xamisMm B redenue 30
MUHYT, 3aTeM nepeMernuBatoT pu 0 °C B Teuenne 30 MuryT. OUIBTPYIOT TBEPAbIE YACTUIIBI U
npombiBatoT ocanok Ha punbtpe MTBE (2 x 200 mu1). Cymiar B atmocgepe N» B TeueHne 8 4acoB ¢
NoJyueHHEM YKa3aHHOTO B 3aroyioBke coemunenus (580 r, 86%) B Buae 6enoro TBEpIOro BELIECTRA.

DC/MC (m/z): 134,0 (M+H).

Cunres 3

(3-Xnop-7-meTokcuxuHONMMH-4-11)-(4-propdennn)meranon
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Oxnaxkmarot cMech 4-6pom-3-xyop-7-metokcuxunonuna (70 r, 254 mmons) B THF (1 1) mo -
40 °C B atmocdepe N2, UTO MPUBOIUT K OCAKIECHUIO MaTepuaa. Jlobasisior
usonponunmarauiixuopun (2 M 8 THF, 254 mn, 509 mmons) B Teuenne 20 MUHYT U IEPEMEIINBAIOT
cMmech B Teyenue 1 yaca. Jlobasnsitor pacteop 4-propbenzonmmxnopuna (66 mi, 559 mmons) 8 THF
(140 mu1) mo xamiIsM, 3aTeM MO3BOJISIIOT PACTBOPY HATPETHCS 10 KOMHATHOM Temmeparypsl. [acsr
peakiuio HaceieHHbiM pactBopoM NH4Cl (300 mun) u Bomoit (200 mit) 1 pa3aesnsitoT CIIOH.
Opranudeckuii ot mpomeiBatoT HackieHHbM pactBopomM NH4Cl (300 mu), cymat Hax MgSOy,
(GUIBTPYIOT H KOHIEHTPUPYIOT, C MOJIyYeHHEM MACISIHUCTOrO octaTtka. Chipoe KOPUYHEBOE MACIIO
GUIBTPYIOT Yepe3 CHTUKaresib, oupyroT cmecbio MTBE/rekcansr (1:1), ¢ moiy4yeHneM ceiporo
NPOAYKTa B BUIE XKeNTOro Teepaoro emectsa (84 r). ObpabdatsiBatoT TBepHoe BerecTeo 10%
cMmechio Metuarerar/rentas (800 MiT) ¥ mepeMeInBaloT MPH KOMHATHON TeMIIEpaType B TEYSHHE
Houn. PuabTPyIOT Wi cOOpa TBEpAbIX YacTULl U 3anaca. KOHIEHTPHPYIOT QHIIBTPAT U OYMIIAIOT HA
cunukaree, >monpyroT cmecsio 10-40% EtOAc/rekcansl, 3atem obpabaTeiBaroT mpoaykT 10%
Mmetunaerarom/rentanoM (200 Mit) U mepeMeInBaiOT PH KOMHATHOM TEMIIEpPAType B T€UEHHE 3
yacoB. [lonyyeHHble TBepAbIE BeleCTBA (PUTBTPYIOT, OOBEAMHSIOT C TBEPABIMH BEIIECTBAMH OT
npensiayeil GuIbTpaluy U CyIaT B BAKYYME B TEUEHHE HOUH C IMOJIYUEHHEM YKa3aHHOTO B
3arojioBke coeaunenusi (31 r, 38%) B Buae xkentoro teepaoro eewmectea. IC/MC (m/z): 316,0

(M+H).

Cunres 4

(3-Xn0p-7-ruapokcuxuHoNuH-4-n1)-(4-propdennn)meTanoH

HobGasmsirot Tpubpomun 6opa (1 M B DCM, 295 mu, 295 mmons) k cmecu (3-xiiop-7-

METOKCHXUHOINH-4-1u1)-(4-propdennn)meranona (31 r, 98 mmons) B DCM (217 M)
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IepeMeLlnBalOT CMECh TP KOMHATHON TeMIiepatype B TeueHue 3 qaeil. MemieHHO BBUIMBAIOT
CMeCh B pacTBOp ABYXOCHOBHOTO (hocdara xamms (2 M B Boge, 700 mur) u Boas! (200 mur) mpu 0 °C.
CmMech OCTaBIISIOT HArPeThCs IO KOMHATHOH TEMITepaTypsl M TepeMeIINBaioT B TeueHne 1 Jaca.
PacTBOp KOHLIEHTPUPYIOT B BAKyyMe JUIsl YAAJICHHSI OPraHMYeCKHX PacTBOPHTENEH, QUIBTPYIOT,
cobupatot punbTpar u cymat punabtpat B Bakyyme npu 45 °C B Teuenue Houn. O6pabdaTeiBaroT
TBepAble BemectBa cMeckio DCM/rentan (1:1, 450 mut) n nmepeMennBaoT B TEYSHUE HOYM.
CoOuparoT TBep/ble BeIeCTBa U CYLIAT B BAKYyMe B TeUSHHE HOUHM C ITOJyUYeHHEM YKa3aHHOTO B
3arosioBke coeuHeHus (32 r, KOJMUECTBEHHbIH BEIXOM) B BUE CBETIIO-KOPHYHEBOI'O TBEPAOTO

Bemectea. DC/MC (m/z): 302,0 (M+H).

Cunres 5
(3-Xnop-7-ruapoxkcuxunonu-4-mn)-(4- {2-[ 3-(propmernn)azerunun-1-

WI|3TOKCH } (PeHUIT)METAHOH

N0
A o
L Ol
HO g N7

HobGassiroT 2-[3-(dhropmerun)azetuant- 1 -un]atan-1-omn rugpoxmopun (3,90 r, 23,0
MMOJIb) K TIEPEMELTHBAEMOMY PaCTBOPY (3-XJ10p-7-TUapOKCUXHUHOIUH-4-11)-(4-
dbropdenmn)meranona (5,00 r, 15,3 mmons) 8 DMF (75 mu) ¢ nocnenyromum
nobasnennem ruapuaa Hatpus (60% B munepanibHoM Macie, 3,02 r, 76,8 mmous). [lepemernuBaroT
B atmocgepe N> u HarpesatoT 110 40 °C B Teuenue 45 munyT. ['acat pactBop Boxoit u
KOHIIeHTpHUPYIOT. Pasmenstor octatok Mexay 20% 1PrOH/CHCI3 u HaCBIIIIEHHBIM BOIHBIM
pacTBOpoM OukapOOHATA HATPUS U PA3AETISIOT, BOAHBIN PAaCTBOP dKCTparupyiot 2 x 20%
1iPrOH/CHCl3, 00benuHsIFOT OpraHH4eCKrue SKCTPAKThI, CyIIAT OObeIMHEHHbIE OPTAHUYECKUE CIIOU
Haj cysb(aToM Maraus, GUIBTPYIOT U KOHLEH TPUPYIOT QPUIBTPAT C MOJyUYEHHEM ChIPOTO MPOIYKTA
B BUJIE TEMHO-KpacHOro macya. CrIpoll MaTepHal OUHINAIOT XpoMaTorpaduei Ha KOJIOHKE C
CHJTHKAresem, 3IoupyroT rpaaueHToM 5-10% 7 N NH; 8 MeOH/DCM, ¢ nonyueHHeM YKa3aHHOTO

B 3arojioBke coeaunenus (5,31 r, 84%) B Buze xenroro tBepaoro Bemectea. IC/MC (m/z): 415,0

(M+H).

Cunres 6
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(4-{2-[3-(Dropmern)azeruauH- 1 -un|3tokcu } permn) {3-[2-pTop-4-

(TpudTopmerni)penu|-7-ruapOKCUXHHOTHH-4-1J1} METAHOH

Herazupytor Nz (5x) cmecsk (3-X10p-7-ruApOKCHXUHOMUH-4-11)-(4- {2-[3-
(dropmernn)azerunun-1-mn]3Tokcn § pernm)meranona (200 mr, 0,48 mmons), 2-dprop-4-
(rpudropmernin)pennndoponoBoii kucnotsl (158 mr, 0,72 mmons), kapbonara kamust (202 mr, 1,45
MMOJIB) , 2-MeTmi-2-0Oytanona (3 mu1) u Boae! (1 M) B cocyae uist MUKPOBOJIHOBOH 00paboTKHL.
Hobasnsror XPhos Pd G2 (12 mr, 0,015 MMoIib), FepMETU3UPYIOT U IOMELIAIOT B MHKPOBOJIHOBYIO
neus nipu 80 °C Ha 2 yaca. Pazgensror ocratok meskay MTBE u naceiennsim pactsopom NHyCl
Pazpensiror ciiou u skcTparupytor Boauyio ¢azy MTBE. O0benuHSIOT OpraHuyecKre SKCTPAKThI,
cymar cysib}aToM Maraus, GUIbTPYIOT U KOHLEHTPUPYIOT QUIIBTPAT C MOJyYEHHEM OPAHIKEBOT'O
ocrarka. CpIpoil MaTepral OUHIIAIOT KOJIOHOYHOU XpoMaTorpadueii Ha CHIKarese, dIoupyT 5%
MeOH/DCM, c¢ nonyueHreM yKa3aHHOTO B 3aroyioBke coemuaenus (205 mr, 78%) B Bu€e KeITOrO
tBepaoro Beumectea. IC/MC (m/z): 543,2 (M+H).

[Nony4aroT creayromme COeAMHEHUs CIocOOOM, IO CYTH aHAJIOTHYHBIM crioco0y Cunresa O,
CO CIEAYIOIUMH BApHAHTAMH CIIOC00a, MPOIOJDKUTENBHOCTRIO HArpeBanus 1-2 yaca, SKCTpaKiiuei
MTBE unu EtOAc u cyiukoii OpraHuyecKix CIOeB CyIb(aToM MarHus WIH CyIb()aToM HATPHSL.
OunIaroT KOJOHOUHOM XpomaTorpaduei Ha cuiukarene, uenonb3ys 10 10% (MeOH wiu 7 M
ammuak B MeOH) 8 DCM (Cunre3s 10: rpaguent 3-8% 7 M ammuak 8 MeOH B DCM; Cunres 9 u
11: rpaguent ot 4 no 10% 7 M ammuak B MeOH B DCM) u/unu obpateHHo-(ha30BoM

xpomarorpacdueit npu BeicokoM pH, kak ykaszaHo.
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Tabsmna 2: Coeqnnennsi, nosrydeHnsnie corjacao Cunresy 6

Cunres

No

XUMHAUYECKOE HA3BAHUE

Ctpykrypa

DC/MC
(m/z)
(M+H)

(4-{2-[3-
(Propmerun)azeTuaun-1-
un|srokcu } enn){3-[2-
¢rop-3-
(tpudpropmermn)benun]-7-
TUJIPOKCUXUHOINH-4-

Y1} METaHOH

5430

8a

[3-(4-Xn0p-2-propdennn)-
7-TU IPOKCUXUHOJIMH-4-
wn)(4-{2-[3-
(bropmerun)aszerumun-1-

WI|3TOKCH } PeHUIT)METAHOH

509,0

[3-(3-Xnop-2-propdhennun)-
7-THAPOKCUXUHOJIMH-4-
wi|(4-{2-[3-
(bropmernn)aszerumun-1-

WJI|3TOKCH } PEHIIT)METAHOH

509,0

10

[3-(2,4-Iudropdernn)-7-
THJIPOKCUXUHOJINH-4-
mi)(4-{2-[3-
(propmerun)azeruaun-1-

WJI|3TOKCH } PEHIIT)METAHOH

493,0

11

[3-(2,3-Audropdernn)-7-
THJIPOKCUXUHOJINH-4-
un|(4-{2-[3-
(propmerun)azeruaun-1-

WJI|3TOKCH } PEHIIT)METAHOH

493,0
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CRPEER
(®ropmermn)azeTuauH-1-

wi|3Tokcu § pern)[3-(2-
12 : } 13~ 489,2

¢drop-4-metundennn)-7-

TUZIPOKCUXUHOJINH-4-
UJI|MeTaHOH

2B

(®ropmermn)azeTuauH- 1

NSO
wi]aTokc § pern)[3-(2- F\/Cl

brop-3-metundennn)-7-

13 4892

TUZIPOKCUXUHOINH-4-

WI|METaHOH

4 Quuinatot obpareHHO-(ha3oBoi ¢unIn-xpomatorpadueii npu BeicokoM pH (komoHka
RediSep Rf GOLD® High Performance C18, anroupyror 35-45% ACN B 10 MM BoHOM

bukapOonate ammonus ¢ 5% MeOH).

YTlocne ounctku Ha cunukarene, smoupyor 4-10% 7 M ammuk B MeOH B DCM,
5  OMOJIHUTENBHO OuMInau odpaieHHo-(a30Boi (uaim-xpomarorpadueii mpu Beicokom pH
(xomonka RediSep Rf GOLD® High Performance C18, sanroupytor 30-44% ACN B 10 MM BomHOM

oukapbonate ammonus ¢ 5% MeOH).

Cunres 14
10 Panemunyeckuii 4-{2-[3-(®ropmerni)azetuaus- 1 -ni|stokcn § bern)(ruapoxcu )MeTn|-3-

[2-dbrop-4-(Tpud TopMeTHII ) PEHMI | XUHOTHUH-7-0JT

Hobasnstot (4-{2-[3-(bropmerun)azetunun-1-mn]atokcu } pennn) {3-[2-pTop-4-
(Tpudropmernin)bennn]-7-ruapokcCuXHHONNH-4-1m1} MetanoH (305 T, 562,2 mmons) u THF (1,5 n)
15  Bmecre B atMochepe N2 u oxsaxkaaroT pactsop 1o 0-5 °C. Ilo kamisim 106aBisOT

tpudTHnOopruapun st (1 M 8 THF, 1,5 i, 1,5 mons). [lepememsator npu 0-5 °C B Teuenue 1
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yaca. [To kamism nobasnsitot Boay (300 mun) u HaceimenHsrii NH4Cl (1 ;1). Cmech Harpesarot Ao
KOMHaTHOI Temnepatypsl. Jlobasnsror EtOAc (2 11) u coOuparoT OpraHuyecKuil CJIOM.
Opranuyeckuii cyioi mpoMbIBatOT paccosoM (500 mu), cymat Hag MgSO4, GrIbTpyIOT U
KOHIIEHTPUPYIOT Aocyxa. OctaTok pacTBOpstOT B cMecu 95:5 anerona u 2 M ammuaka B MeOH u
(GUIBTPYIOT Yepe3 CHIIMKArelb, C MOJIyYeHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (264 r, 86,2%)

B BUJe opamxkeBoro teepaoro Bewmectsa. IC/MC (m/z): 545,2 (M+H).

Cunres 15
4-{2-[3-(Propmernn)azetunun-1 -uinlatokcu § penmn)(ruapokcu)mernn|-3-[2-¢prop-4-

(Tpudropmernn)ennn |xunomun-7-o01, U3omep 1

Ouniarot pauemuueckuii 4-{2-[3-(dropmernn)azeruaus-1-
wi|3Tokcu } peru)(ruapokcu )MeTi |-3-[ 2-prop-4-(tpudropmerin)ber |xunonus-7-oi (354 r,
0,62 monb) XupanbHOI XxpoMaTtorpadueii B cienyroumx ycaopusx: kononka Chiralpak AD-H, 150 x
50 mm, ckopocTh motoka 300 r/mun, Y® 350 um, noaemwkHas dasza 35% iPrOH ¢ 0,5% DMEA/CO.,
temnepatypa kojouku 40 °C ¢ monyueHHeM yKka3aHHOTO B 3aroyioBke coemunenus (171,4 r, 48%)
MIEPBOTO dJIIOUPyeMOro usomepa. [loarsep:knaroT sHaHTHOMEPHOE oOorarenne M3omepa 1 mpu
MoMOIIM XupalibHoi aHamutuueckoi CKX, >98% ee, twr) = 0,79 MunyThI, KOJIOHKA: 4,6 X 150 MM
Chiralpak AD-H, smoupyroT noasuxkao# ¢aszoit 35% 1PrOH ¢ 0,5% DMEA B CO», ckopocTs
notoka 0,6 mi/mMuH, Y®-nerekruposanue 350 HM.

AnbTepHATUBHBIA CHHTES 15

HobasmsroT Tpumerundopart (65 mr, 0,62 Mmons) k pacteopy (R)-(+)-o.a-mudennn-2-
nuppommanameTanona (132 mr, 0,52 mmons) B THF (20 mur). Cmecs nepemerinBaroT B atMochepe
N, npu KOMHATHO# TemrepaTtype B Teuenue | vaca. Jlobasnstor 6opan-gumerwicyinbdun (2,0 M B
THF, 2,6 mu, 5,2 mMous), a 3ateM (4-{2-[3-(dbropmernn)azernans-1-un|stokcn } henmn) {3-[2-
¢drop-4-(tpudropmerii)denu]-7-runpokcuxuHonua-4-un} meranoH (1,0 r, 1,73 mmoss).
Harpesarot peakioHHy!o cMechk B TedeHne Houn npu 45 °C. J[o0aBnsoT OMONHATENBHO OOpaH-

mumetwicynbdun (2,0 M B THF, 2,6 M, 5,2 MMOJTB) U IEpeMEIIMBAIOT B TEYEHHE S YacoB mpH 45
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°C. Memnienno nobasistror HaceeHHbIH pactBop NH4Cl (25 mi1) ¥ BEIAETSIOT OpraHHYecKyIo
(azy. IToeTopHO 3KCcTparupyioT BoaHbi skcTpakT 20% 1PrOH/CHCIs. Opranudeckue SKCTpaKThI
o0bemuHsIOT, cymat Haa NaxSQ4, GUIbTPYIOT U YIAPUBAIOT, C MOJYYEHHEM MTPOMEKYTOUHOTO
6opanoBoro komiuiekca (1,2 r). PacTBopstoT OHY TpeTh MPOMEKYTOYHOTO OOPAHOBOI'O KOMILIEKCA
(0,4 1, 0,6 Mmous) B 1,4-mrokcane (4 mut) u atanonamuse (0,3 M1, 5 MMOJIB) B HarpeBaroT
peakunoHHyto cmech 10 70 °C B Teuenue 3 yacos. ['acaTt peakuuto HaceileHHBIM pacTBopoM NH4Cl
(25 M) 1 BRIIENSIOT OpraHuueckyo ¢a3y. [IoBTOpHO sKCTparupyroT BoAHBIH SKCTpakT 20%
1IPrOH/CHCI3 (4 x 25 mu). O0benuHsSII0T Opranudeckue SKCTpakThl, cymat Haa NaxSOq, GunbTpyror
U KOHLIEH TPUPYIOT OCYXa C MOJIYYEHHUEM YKAa3aHHOT'O B 3ar0JIOBKE COSIMHEHHSI B BUJIE OPAH)KEBOTO
tBepaoro Beuectea (0,33 r, 0,57 mmob, Beixox 100%). XKX/MC (m/z): [M +H] * 545.
INonTteepxmaroT sHaHTHOMEPHOE oboramenue M3omepa 1 mpu moMoInu XupaabHON aHATHTHYECKOM
CXX, 96% ee, tr) = 0,79 munyTsl, kononka: 4,6 x 150 mm Chiralpak AD-H, amouposanue
nonsuxHOM (aszoit 35% 1PrOH ¢ 0,5% DMEA B CO», ckopocts oroka 0,6 mi/mun, Y-

nerektauposanue 350 HM.

IMTPUMEP 1
Panemuueckuii 5-(4-{2-[3-(dpropmeruin)azernaun-1-wmn|3Tokcu § pennn)-8-(tpudropmer)-

SH-[1]6en3onupano[4,3-C]XuHONMMUH-2-0J1

Oxnaxkmarot pactBop (4-{2-[3-(dropmernn)azeruaun- 1 -umn|stokcu } perm){3-[2-¢prop-4-
(Tpudropmernn)denn]-7-ruapokCuXuHOIHH-4-11} MeTanoHa (5,27 r, 9,71 mmoss) B 1,4-quokcane
(100 mn) mo 5 °C. Aobasnsror tpudtinbopruapu s (1 M 8 THF, 30,0 mu1, 30,0 MMos).
Yo6uparoT oxJak Aoy 0aHio 1 nepeMernBaroT 1,5 yaca mpu KOMHATHO#H Temneparype. Cmech
racat Bonoii. JlobasmstoT Hackimenusid pactBop NH4Cl u EtOAc. Pasnensitor ciou u
aKcTparupyioT oAbl o EtOAc. Opranuyeckue 3KCTPaKkThl OOBEAUHSIOT, CYIIAT HAl
6e3ponubiM MgSQ4, QUIBTPYIOT  KOHIEHTPUPYIOT (GUILTPAT. PAaCTBOPSIOT HEOUHIIIEHHBII OCTATOK
B THF (100 mun). HoGaensroT ruapuna Hatpus (60% B MunepaiisHOM Macie, 1,94 1, 48,5 mmorb).
PactBop KumaATAT ¢ 00paTHBIM XONOAUILHUKOM 1,5 yaca. JI00aBIAIOT MOMOJHUTENBHO THAPH T

HaTtpus (60% B MuHepassHOM Macie, 1,94 r, 48,5 MMOJb), 3aT€M KUMSTIT C OOpaTHBIM
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xonoausHUKOM etre 30 MuHyT. OXJIaXaaroT pacTBOP A0 KOMHATHOW TEMITEPaTyphl H racsiT BOJOH.
HobGasmnsirotr EtOAc u Haceinennsiit pacteop NH4Cl. PaznensroT ¢jiou 1 3KCTparupyoT BOIHBIH
cinoit EtOAc. OpraHnueckuii SKCTpakT 0ObeqUHSIOT, cymaT Hax 6e3BoaHbM MgSOQ4, GHIbTPYIOT U
KOHIIEHTPHPYIOT PpriibTpaT. OUUIIAIOT OCTATOK KOJIOHOYHOM XpomaTtorpadueii Ha cuimukarese,
amoupyIoT rpaaueHToM 3-7%MeOH B DCM, ¢ monmydyeHHeM yKa3aHHOTO B 3ar0JIOBKE COeMHEHUS
(3,70 1, BeIxOx 72%) B BUe kenroro nenuctoro Beuiecrsa. IC/MC (m/z): 525,2 (M+H).
Crenyromue COeTMHEHUs MOYYaOT CIIOCOOOM, MPAKTHUECKH aHAJIOTHYHBIM CITOCO0Y
IIpumepa 1, co cnenyomuMu BapuaHTaMu METOAUKHU. J[71s1 BOCCTaHOBJIEHHUSI UCIOJIB3YIOT OT 3 110 5
SKBHUBAJIEHTOB TPUATHJIOOPTUAPUIA JIUTHSI CO BpeMeHeM peakuuu oT 30 MUHYT IO OAHOTO Yaca U
CyLIaT OpraHuYecKue CJIou Haj cysibdaTtom Maraus win cyibdarom Hatpus. HeounimeHHbIi
OCTATOK HCIOJB3YIOT HEMOCPEACTBEHHO UITH OUHILAIOT KOJIOHOYHOM XpoMaTorpadueii Ha
CUJIMKarese, 3JMoupyroT rpagueaTom 0-5-7,5-10% MeOH B DCM nepen uukmm3anuei. [IpoBoast
LUKJIM3ALIIO TPH HAarpeBaHuu ¢ 00paTHbIM XooauibHukoM B THF B Teuenne 16 yacos uiu B
DMF, or 2 yacoB npu koMHaTHOH Temnepartype ais [Ipumepa 2, no 2 yacos npu 85 °C mis
ITpumepa 8. Dxcrparupyror DCM nmmu EtOAc u cymat opranudeckue ciou Haf Cyab(paToM MarHus
i cynbpatom HaTpus. QOUHIIAIOT KOJIOHOYHOW XpoMaTorpadueii Ha CHITHKArese, HCIOIb3ys 10
10% (MeOH wnu 7 M ammuak B8 MeOH) 8 DCM (Ilpumep 2: rpamuent 0-10% MeOH B DCM;
IIpumep S: rpaguent 4-10% 7 M ammuak 8 MeOH B DCM,; Tlpumep 8: rpaguent 5-7,5% 7 M
ammuak B8 MeOH B DCM) wiu nipu momotnu obpartienno-dazosoit BAXKX mpu Beicokom pH, kak

YKa3aHOo.

Taoauna 3: [lpuvepsr Coequnennii, nosrydeHHbIxX coryacuo [lpumepy 1

XUMHYECKOE HA3BAHHE Crpykrypa
N (M+H)

Panemuyeckuii 5-(4-{2-
[3-
(dropmernn)azernauH-
1-mn]aTokcu } pennn)-7-

525,2
(TpudTopmernn)-SH-

[1]6enzonupano[4,3-

c]xunONMMH-2-01




26

33

Panemuueckuit 8-xj10p-
5-(4-{2-[3-
(dropmermn)azeTnaun-
1-un]atokcu } perm)-
SH-
[1]6en3onupano[4,3-

c]xunoNMH-2-01

491,0

4b

Panemuueckuit 7-xy10p-
5-(4-{2-[3-
(dropmerm)azeTnauH-
l-un]atokcu } pern)-
5H-
[1]6en3onupano[4,3-

c]xuHONMMH-2-01

491,0

SC

Pauemuueckuii 8-prop-
5-(4-{2-[3-
(dropmernn)azernaun-
1-us]atokcu } perm)-
SH-
[1]6en3onupano[4,3-

c]xuHONMMH-2-01

475,0

6d

Pauemuueckwuii 7-¢hrop-
5-(4-{2-[3-
(dropmermn)azeTnauH-
1-us]stokcu } peHm)-
SH-
[1]6en3omupano[4,3-

c]xuHONMMH-2-01

475,0
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Panemuuecknii 5-(4-{2-
[3-

- n SO
(pTopmernn)azeruauH . \/Q O 5
7° 1-mn]arokcu } pennn)-8- O 471,2

=
meTmiI-SH- ‘ 7
[1]6enzonupano[4,3-

c]xunoNMH-2-01

Panemuueckuit 5-(4-{2-
[3-

6]
(propmernm)aserumun- | . \/C/Nm O o

8 1-un]atoken } penun)-7- O 471,2

Ry
meTmii-SH- -
HO N

[1]6en3omupano[4,3-

c]xuHONMMH-2-01

4 Quucrka mpu nomotu obparienHo-pa3zooit BOXX ¢ Beicokum pH (KINETEX®
C18, 5 mkmM, kosonka 30 x 250 mm, amoupyrot 35-50% ACN B 10 MM BoaHOM OukapOoHaTe
ammonus ¢ 5% MeOH).

Y Quucrka npu nomoru obparenno-daszosoit BOXKX ¢ Beicokum pH (KINETEX®
C18, 5 mxmM, xkosonka 30 x 250 mm, smroupyror 35-43% ACN B 10 MM BogHOM OHrkapOOHaATE
ammonus ¢ 5% MeOH)

¢Ilocyne ouncTku Ha cuymkarese, dmoupyoT 4-10% 7M ammuak B MeOH B DCM,
NPOBOMAT AOMOJHUTEIBHYIO OUUCTKY MPH MOMOLIH oOparneHHo-(pazoBoit BOXKX npu
BbicokoM pH (KINETEX® C18, 5 mxwm, kosonka 30 x 250 mwm, amoupyrot 30-44% ACN B
10 MM Boanom OukapbonaTe ammonust ¢ 5% MeOH).

4 Quucrra npu nomomu obpaineHHo-hazosoit BOYKX npu Beicokom pH
(XBRIDGE® C18 5 mxm OBD, xononka 30 x 75 mm, amroupytot 10-75% ACN B 10 MM
BOAHOM OukapOoHaTe ammoHnus ¢ 5% MeOH).

¢ Quucrka npu nomoru obpamenHo-¢pazosoit B3XKX ¢ Beicokum pH (XBRIDGE®
C18 5 mxm OBD, kononka 30 x 75 MM, anroupytor 10-60% ACN B 10 MM BogaOM

bukapbonate ammonus ¢ 5% MeOH).

ITPUMEP 1A
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5-(4-{2-[3-(PropmeTn)azeTuauH- 1 -mi|3tokcu } penmn)-8-(tpudropmerin)-SH-
[1]6en3onupano[4,3-c|xunonun-2-oma, Uzomep 1
"
ITPUMEP 1B
5-(4-{2-[3-(PropmeTmn)azeTuauH- 1 -mi|3Tokcu } penmn)-8-(tpudropmerin)-SH-

[1]6en3onupano[4,3-c|xunonun-2-oa, Uzomep 2

Pasnenstor nBa snantuomepa 5-(4-{2-[3-(bropmerin)azeruaun- 1 -mi|atokcu § permn)-8-
(rpudropmernn)-SH-[1]6en3onupano[4,3-c|xunomn-2-01 npu nomouu xupansHoi CXX B
creayromux yciaosusx: kosonka: LUX® Cellulose-1, 5 x 25 cm; a5moupyroT moaBuxHOM (azoit
30% 1PrOH (c 0,5% DMEA) B CO»; Temnepatypa kosonku: 40 °C; ckopocts nmotoka: 300 r/muH;
muHA BOJTHBI Y @-nerektupoBanus: 270 HM ¢ nonydeHuem [Ipumepa 1A B kauecTBe mepBoro
amoupyemoro snantuomepa (Mzomep 1). 3C/MC (m/z): 525,2 (M+H). [Toareepskmaror
sHaHTHOMEpHOe oboramienue M3omepa 1 nmpu momoruu xupaabHoit anamutuueckoin CKX, >99%
ee, (). 1,30 munyTsl; kosonka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JTIOUPYIOT MTOABUKHOMN
dasoit 30% MeOH (0,2% IPA) B CO»; temnepatypa kojouku: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH;
JuTiHA BOJTHBEI Y @D-nerekTupoBaHus: 225 HM. BeIIensioT yka3aHHOE B 3arojIOBKE COeTMHEHUE
IIpumepa 1B, ¢ nonydyenuem Broporo snonpyemoro snantuomepa (Mzomep 2). 3C/MC (m/z):
525,2 (M+H). IToateepkaaroT SHAaHTHOMEPHOE oboraienre M3omepa 2 npu mOMOLIH XHPaTbHON
anamutrueckor CXKX, 98% ee, 1(r): 2,03 munyTsl; kononka: CHIRALCEL® OD-H, 4,6 x 150 mwM;
aroupyroT noasmkHOM (azoit 30% MeOH (0,2% IPA) B CO»; temneparypa xosonku: 40 °C;

CKOPOCTBb IOTOKA: S5 MJI/MUH; [UTHHA BOJHBI Y ®-neTekTrpoBanus: 225 HM.

AnsrepnatuBabiii cuates [IPUMEPA 1B
Kpucrammuaeckuii 5-(4-{2-[3-(dropmermn)azernaun-1-un|stokcn } penmn)-8-
(tpudropmernn)-SH-[1]6en3onupano[4,3-c|xunomin-2-o051, U3omep 2
INepememmBarot 5-(4-{2-[3-(bropmerin)asetnau- 1 -mi|stokcen } penmn)-8-
(tpudropmernn)-SH-[1]6en3onupano[4,3-c]xuHomiH-2-01, 4-MeTUI0EH30JICYIIb(HOHOBYIO KUCIIOTY,

Hzomep 2 (23,8 1, 0,034 mons) B Boge (250 ma) mpu 1000 06/mun. {obasnstor NaOH (76 mxin) u
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nepeMeLInBalOT PacTBOp B TeueHue 2 yacos. JJobasmstor DCM (600 mu). Paznensirot cMech, cymat
akctpakT DCM cyneaTtom Maraus, QUIBTPYIOT MaTepua yepes mmnpuieBoi Gpuiabtp (0,45 Mkm) u
KOHIIEHTPHUPYIOT Aocyxa. OcTaBisiioT Matepral B moToke N» B TeueHne Beixoaubix. Jlodasnstor 1:1
EtOH/Bona (80 M) 1 mepeMeInBaOT cMeCh YabTpa3BykoM. COOHPAIOT PhIXKEBATO-KOPHUHEBOE
TBEPO€ BELIECTBO (PHIIbTPOBAHHEM HA HEIJIOHOBON MeMOpaHe C MOJyYeHHeM YKa3aHHOTO B

3arojyioBke coenunenus (10,47 r, 0,02 monsb, 59%).

Pentrenosckas noporrkosas nugppaxromerpus (PITT)

PenTrenorpaMMel KpUCTAJIIIMYECKUX TBEPABIX BEIIECTB IOJYUYEHbI HA PEHTT€HOBCKOM
noporikoBoM nugpakromerpe Bruker D4 Endeavour, ocHamennom ucrounukom CuKo u
netekTopoMm Vantec, paboraromem mpu 35 kB u 50 MA. Ob6paser| ckaHupoBaJid B AUANA30HE OT 4 10
40 26°, ¢ marom 0,008 26°, u ckopoCThIO CKaHHpOBaHuUs 0,5 CEeKyH/IIAr, U HCIOJIB3YsI
muBepreHiuio 1,0 MM, HEOABIDKHYIO OTCEHBAIOLIYIO pelIeTKy 6,6 MM U wmenb aetexropa 11,3 M.
Cyxo0ii MOpOIIOK YIAKOBBIBAIOT B KBAPLEBYIO KIOBETY U TJIAAKYIO TOBEPXHOCTh MOJIYYAIOT PH
HOMOLIM IpeaMeTHOro crekia. JudpakrorpaMmel KpUCTALTMYECKON (POPMBI CHUMAH IPU
TeMIIepaType OKPY Karoliel Cpebl 1 OTHOCUTENBbHOM BIaXHOCTH. [1010’KeHNsT MUKOB KPUCTAIIOB
onpenensitor B MDI-Jade mocsie mosHOro casura audpakTorpaMm Ha OCHOBE BHYTPEHHETO
cranmapta NIST 675 ¢ nmukamu npu 8,853 u 26,774 26°. B obnactu kpucramiorpaduu Xoporio
W3BECTHO, YTO ISt JIIOOOW JAHHOW KPHUCTAJTMYECKOH (POPMBI OTHOCUTENbHBIE HHTEHCUBHOCTH
m(paKIHOHHBIX TUKOB MOT'YT BApbUPOBATHCS BCIIEACTBHE MPEAMOUTHTEILHON OPHEHTALINH,
00yCJIOBIIEHHON TakiMH (pakTopaMu, Kak Mopdosiorus u CTpyKTypa kpuctauia. Eciu npucyrcreyer
BJIUSTHUE TPEANOYTHTEIFHON OPHEHTALNH, WHTEHCUBHOCTH THKOB U3MEHSIFOTCS, HO XapaKTepHbIE
MOJIOJKEHHSI MUKOB TojiuMopda octarotcs HensmeHnHbiMu. CM., Hanpumep, The United States
Pharmacopeia #23, National Formulary #18, pages 1843-1844, 1995. JlonoaHUTENBHO, B 00IACTH
KpHCTa/UTOrpad iy TAK)Ke XOPOLIO H3BECTHO, UTO [is JTIF000H naHHOW (HOPMBI KPUCTAILIA YIJIOBBIE
MOJIO’KEHHUSI TUKOB MOT'YT HE3HAYUTEIFHO U3MEHAThCA. Hanpumep, moyIoskeHnst MUKOB MOTYT
CMeLIAThCs M3-32 H3MEHEHHS TEMITEPATYPhI, IPH KOTOPOW aHAIM3UPYETCs 00pa3ell, CMEIEeHHUs
o0pa3ua Wi HAJTMYKS WM OTCYTCTBUSI BHYTPEHHEr0 CTaHAapTa. B JaHHOM Ciiyyae H3MEHUYHBOCTh
noJiockeHnst muka B = 0,2 20° yuanuTeIBaeT 3T MOTEHINAIbHBIE H3MEHEHHUSI, He Melllasi OTHO3HAYHON
UAeHTU(UKALIUY YKa3aHHOH KpucTautinieckoil popmel. [loaTBepKaeHNnEe KPUCTAIUTUHYECKOH GOPMBI

MOJKET OBITH CIIENIAHO HA OCHOBE JIFO00H YHHKAIbHOW KOMOWHAIIMN OTJIMYHTENbHBIX THKOB.
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IMonyuennsiii oOpasen kpuctam4eckoro S-(4-{2-[3-(dpropmernn)azernaun-1-
wi|3Tokcu § pennn)-8-(tpudropmermn)-SH-[1]0enzonupano|4,3-c|xunonuH-2-oma, Uzomep 2,
XapaKTepPHU30BaJIi O PEHTreHOrpaMMe C ucnosb3oanueM uanydenus CuKa, umerorero
mupakunOHHBIE MUKH (3HAYEHUs 2-TeTa), Kak onucaHo B Tabnuie 3 HUKe, U, B YACTHOCTH,
uUMeroLIero nuku npu 19,8 B koMOMHAIME C OTHUM HJTH HECKOJBKUMH M3 MHUKOB, BEIOPAHHBIX U3

rpymimbl, cocTosmiei u3 6,8, 16,0 u 22,1; ¢ monmyckom Ha yrisl qudpakuuu 0,2 rpagyca.

Tadimua 4: Ilnkn peHTreHoBCKOH NOPOMIKOBOH AH(PPAKTOMETPHH KPHCTAJIJIHYECKOT 0

Ilpumepa 1B
Mo Vron (“2-tera) /- 0.2° OtHocuTenbHast ”HTEHCUBHOCTH (%0
oT HanboJiee MHTEHCHBHOTO MHKA)

1 6,8 29,40
2 15,3 8,30

3 16,0 20,10
4 17,4 7,60

5 18,1 16,00
6 19,8 100,00
7 21,1 14,60
8 22,1 28,90
9 24,9 16,40
10 25,4 21,90

AnbrepunatuBHnsblii cuate3 [IPUMEPA 1B

Pacteopsitor 4-{2-[3-(dbropmernn)azeruanH- 1 -mn]|3Tokcu § pennn)(ruapokcu)meti|-3-[ 2-
drop-4-(rpudropmerni)bennn|xunonun-7-om, U3omep 1(63,05 r, 104,7 mmoins) B DMSO (1,3 n) B
atmocgepe N npu koMHaTHOU Temmepatype. JlobassitoT mopiusimu kapoonart me3us (108 r,
331 mmons) B Teuenue S MmuHyT. Harperarot cmech n0 60 °C B Teuenue 15 yacos. Cmech
OXJIAJKAAIOT A0 KOMHATHOM TeMrepaTtypsl U pa3dasisror BoxoH (2,1 m) u EtOAc (1,3 m). Cmech
NePeMEIINBAIOT S MUHYT U pa3aessitoT. [IoBTOpHO sKcTparupyroT Boaubiil matepuan EtOAc (1,3 i)
¥ IEPEMEIINBAIOT B TeUEeHHEe 5 MUHYT. Pa3nensior u o0beqMHSIIOT OpraHnYecKrue 3KCTPAKTEL,
npoMbIBatOT paccosiom, Bogon u EtOAc. Oprannueckue skctpakthl cymat Hag MgSQOy,
KOHLIEHTPHPYIOT U CYLIAT B BAKYYME B T€YEHHE HOUU MPU KOMHATHOW TEMIEpPAType C MOJyueHUEM

YKa3aHHOTO B 3ar0JIOBKE COEMHEHUS B BH e KOPUUYHEBOr0 TBEPAOro BewecTra (52,69 r, 95,9%).
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IMoaTeepsxmaroT sHaHTHOMEpHOE oborarienue [Ipumepa 1B npu momoru XupaabHOH
anamutrueckoi CXKX, 98,1% ee, 1r):2,03 munythl; konionka: CHIRALCEL® OD-H, 4,6 x 150 mwm;
aroupyroT noasmwkHOH (azoit 30% MeOH (0,2% IPA) B CO»; temnepatypa kosionku: 40 °C;

CKOpPOCTb IOTOKA: 5 MJI/MHH; [UTHHA BOJIHBI Y ®-neTekTupoBanus: 225 HM.

IMTPUMEP 2A
5-(4-{2-[3-(Propmermn)azeTuauH- 1 -mi|atokcu } penmn)-7-(tpudpropmerin)-SH-
[1]6en3onupano[4,3-c]xunomun-2-oi, M3omep 1
u
ITPUMEP 2B
5-(4-{2-[3-(Dropmermn)azeTuauH- 1 -mi|atokcu } penwnn)-7-(tpudropmeriu)-SH-

[1]6en3onupano[4,3-c|xunonun-2-o, Uzomep 2

Paznensiror nBa sHantuomepa S-(4-{2-[3-(dropmernn)azeruaun-1-unlarokcu } hern)-7-
(tpudropmernn)-SH-[1]6en3onupano[4,3-c]xunoninH-2-o01a xupaapaoit CKX B cnemyrommx
yenosusix: kojoHka: CHIRALPAK® IC, 21 x 250 cm; amroupyroT noasrkHOM (azoit 30% 1PrOH (c
0,2% IPA) B CO»; remneparypa xosonku: 40 °C; ckopocts motoka: 70 r/MuH; AyiiHa BOJIHBI Y ®-
neTeKkTupoBanus: 225 HM ¢ nosydeHueM [Ipumepa 2A B kauecTBe MEPBOTO SITIOUPYEMOTO
sHantuomepa (Msomep 1). 3C/MC (m/z): 525,1 (M+H). IToaTBep>kaat0T SHAHTHOMEPHOE
oboramenue M3omepa 1 npu momomu xupansHoi anamutayeckoit CKX, >99% ee, (r): 1,56
munyThl; kojionka: CHIRALPAK® IC, 4,6 x 150 mwM; amoupyrot noaemxaou dazoit 30% 1PrOH
(0,2% IPA) B CO»; Temnepatypa kojonku: 40 °C; CKOPOCTb MOTOKA: 5 MJI/MUH; UTHHA BOJTHBI Y D-
IeTeKTUpoBaHus: 225 HM. Beiaensror ykaszaHHoe B 3arojioBke coenunenne [Ipumepa 2B ¢
noJiyueHHeM BTOPOro aoupyemoro snantuomepa (Uzomep 2). 3C/MC (m/z): 525,2 (M+H).
IMonTBepskmatoT SHaHTHOMEpHOE oboramenune M3oMepa 2 npu mOMOLIH XUPATBHOW aHATU THUECKOMH
CKX, 98% ee, t r): 2,33 munyThl; kononka: CHIRALPAK® IC, 4,6 x 150 mM; otoupyoT
nonsmxHOH ¢a3zoit 30% 1PrOH (0,2% IPA) B CO»; temnepatypa kononku: 40 °C; CKOpPOCTb MOTOKA!

S ma/muH; mirHa BOJIHB Y ®-nerekTupoBaHus: 225 HM.
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IMPUMEP 3A
8-Xuop-5-(4-{2-[3-(dpTopmernn)azeru muH- 1 -un|atokcu } penmn)-SH-[1]0enzonupano[4,3-
c|xunomun-2-om1, U3omep 1
u
IMTPUMEP 3B
8-Xuop-5-(4-{2-[3-(dTopmernn)azeru mun- 1 -un|atokcu } penmn)-SH-[1]0enzonupano[4,3-

c|xunonun-2-om1, U3omep 2

N0
F\/Ej O (¢] Cl
%
HO N7

Pasnenstor nBa sHanTroMepa 8-xyop-5-(4-{2-[3-(dropmermn)azernaun-1-
wi|arokcu } pennn)-SH-[1]6enzonupano|4,3-c|xunonun-2-o1a mpu nomornu xupaibaoit CKX B
cnenyrommx ycnoBusx: kojonka: CHIRALCEL® OD-H, 21 x 250 cm; 3oupyrOT MOABUKHOM
dasoii 35% MeOH (c 0,2% IPA) B CO»; remneparypa kosnouku: 40 °C; ckopocts notoka: 80 r/mMuH;
IUTHHA BOJIHBI Y D-netekTupoBanus: 225 HM, ¢ mojydeHueM Ilpumepa 3A B kKauecTBe MEPBOTO
amoupyemoro snantuomepa (Mzomep 1). 3C/MC (m/z): 491,0 (M+H). I[Toareepskmaror
sHaHTHOMepHOe oboramienue Mzomepa 1 npu nomoruu xupaabHoit anamutuyueckoin CXKX, >99%
ee, (r). 1,55 munyThl; kononka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JTIOUPYIOT MOABUKHOMN
dasoit 35% MeOH (0,2% IPA) B CO»; temnepatypa kojouku: 40 °C; CKOpOCTb MOTOKA: 5 MJI/MUH;
JutiHA BOTHEI Y @D-nerekTpoBanus: 225 HM. BeIIeNnsioT yka3aHHOE B 3ar0JIOBKE COeTMHEHUE
IIpumepa 3B ¢ monyueHunem Broporo smoupyemoro snantauomepa (Uzomep 2). 3C/MC
(m/z): 491,0 (M+H). IToareepxaaroT SHAaHTHOMEPHOE oboraienre M3omepa 2 npu mOMOLIH
xupanabHo# aHamuTHueckor CKX, >99% ee, 1(r): 2,26 munyTsr; kononka: CHIRALCEL® OD-H,
4,6 x 150 mm; smroupyroT noasmkuoi daszoit 35% MeOH (0,2% IPA) B CO2; Temmnepatypa

kostoHKH: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH; AjrHA BOJIHEI Y D-neTekTupoBaHus: 225 HM.

ITPUMEP 4A
7-Xnop-5-(4-{2-[3-(dbropmernn)azetnaun- 1 -un|arokcu } pennn)-SH-[ 1 |6enzonupano[4,3-
c|xunomuHu-2-0m1, U3omep 1

)51
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IMTPUMEP 4B
7-Xnop-5-(4-{2-[3-(bropmernn)azetnaun- 1 -un|arokcu } pennn)-SH-[ 1 ]|6enzonupano[4,3-

c|xunomun-2-o0m1, U3omep 2

Paznensiror nBa sHanTHOMEpa 7-Xx510p-5-(4-{2-[3-(Propmermn)azernaun-1-
wi|stokcu § perni)-SH-[1]6en3onupano[4,3-c|xunonuH-2-o01a npu nomouru xupaibHoi CXKXX B
cnenyrouux ycaopusx: kononka: CHIRALCEL® OD-H, 21 x 250 cm; 3110upyOT TOABHKHON
daszoii 35% MeOH (c 0,2% IPA) B CO2; remneparypa xosouku: 40 °C; ckopocts motoka: 80 r/mMuH;
IuTiHA BOJIHBI Y ®-nerekTupoBanus: 225 HM, ¢ monydeHueM [Ipumepa 4A B KauecTBe MePBOro
amoupyemoro sHanTHoMepa (Mzomep 1). 9C/MC (m/z): 491,0 (M+H). [Toareepxmarot
sHaHTHOMepHOe oborarenne M3omepa 1 npu momomu xupansHoi anamutudeckoit CKX, >99%
ee, tr). 1,71 munytsr; komonka: CHIRALCEL® OD-H, 4,6 x 150 MMm; 3JIOUPYIOT MOBUKHOM
daszoii 35% MeOH (0,2% IPA) B CO»; Temnepatypa xosnoHku: 40 °C; cKOPOCTh HOTOKA: 5 MJI/MUH,
IUTiHA BOJTHBEI Y @-nmerekTupoBaHus: 225 HM. BeIIensioT yka3aHHOE B 3aroJIOBKE COeTMHEHUE
IIpumepa 4B ¢ monyuerrem BToporo daoupyemoro snantauomepa (Uzomep 2). 3C/MC
(m/z): 491,0 (M+H). ITonreepxaaroT SHAaHTHOMEPHOE oboraiienre M3omepa 2 nmpu moMOLIH
xupanbHoi aHammTHueckor CKX, >99% ee, 1(r): 2,38 munyTsr; kononka: CHIRALCEL® OD-H,
4,6 x 150 mm; smroupyroT noasmkHo# daszoit 35% MeOH (0,2% IPA) B CO»; Temmnepartypa

kostoHKH: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH, AjHA BOJIHBEI Y D-neTekTupoBaHus: 225 HM.

IMTPUMEP SA
8-Drop-5-(4-{2-[3-(bropmernin)azerumin-1-un]arokcu } penmn)-SH-[1]6enzonupano[4,3-
c|xunomunu-2-0m1, U3omep 1
u
IMTPUMEP 5B
8-Drop-5-(4-{2-[3-(pTopmernn)azerumin-1-un]arokcu } penmn)-SH-[1]6enzonupano[4,3-

c|xunomun-2-o0m1, U3omep 2
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Paznenstor nBa sHanTHOMEpa 8-hTOp-5-(4-{2-[3-(dTropmermn)azeTnauH-1-
wi|atokcu } perni)-SH-[1]6en3onupano[4,3-c|xunonuH-2-o01a npu nomouru xupaibHoil CXKX B
cnenyromux ycnosusx: kojgonka: CHIRALCEL® OD-H, 21 x 250 cm; aoupyroT MOABUKHOM
dazoit 30% MeOH (c 0,2% IPA) B CO;; Temneparypa xkononku: 40 °C; ckopocts noToka: 80 r/mMuH;
IuHa BOTHBI Y D-nerektupoBanus: 225 HM, ¢ nojydeHneM [Ipumepa SA B kauecTBe MepBOro
amoupyemoro sHanTHOMepa (M3omep 1). 9C/MC (m/z): 475,0 (M+H). [Toareepxnatot
sHaHTHOMepHOe oboratenne M3omepa 1 mpu momomu xupansHoi anamutudeckoit CKX, >99%
ee, I(r): 1,56 munyTsr, komaonka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3J0UpYIOT HOABHKHOMN (ha3oi
30% MeOH (0,2% IPA) B CO»; Temnepatypa kosoHku: 40 °C; ckOpOCTb IOTOKA: 5 MJI/MUH, UTHHA
BOJIHBI Y @-nerekTupoBanus: 225 HM. Breinenstor ykasanHoe B 3aroyioBke coequnenue [Ipumepa SB
C MoJIy4eHHueM BTOpOro smoupyemoro snantuomepa (Msomep 2). 9C/MC (m/z): 475,0 (M+H).
IMonTBepskmaroT sSHaHTHOMEPHOE oboramenue M3omepa 2 npu mOMOLIH XHPATbHONW aHATH THUECKOM
CKX, >99% ee, tr): 2,29 munyThl; kosionka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JIIOUpYIOT
nonsuxHOH (azoit 30% MeOH (0,2% IPA) B CO»; temnepatypa kosonku: 40 °C; ckopocTs

noToKa: 5 MJI/MuH; [UTMHA BOJIHBI Y D-nerekTupoBanus: 225 HM.

ITPUMEP 6A
7-D1op-5-(4-{2-[3-(bropmernn)azeTranH- 1 -mn|3tokcu } pernn)-SH-[ 1]6ensonupanol4,3-
c]xunomun-2-0m1, U3omep 1
u
IMTPUMEP 6B
7-d1op-5-(4-{2-[3-(bropmernn)azeTiann- 1 -mn|3tokcu § pennn)-SH-[ 1]6enzonupanol4,3-

c|xunomun-2-o01, U3omep 2
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Pazpensirot nBa sHanTHOMEpa 7-pTOp-5-(4-{2-[3-(PTopmern)azernanH-1-
wi|stokcu } perni)-SH-[1]6en3onupano[4,3-c|xunonuH-2-o1a npu nomounn xupaibHoil CXKX B
cnenyromux ycnosusx: kojgonka: CHIRALCEL® OD-H, 21 x 250 cm; aoupyrOT MOABUKHOM
dazoit 35% MeOH (c 0,2% IPA) B CO»; Temneparypa kononku: 40 °C; ckopocts noToka: 80 r/MuH;
JUTMHA BOJIHBI Y @-nerekTupoBanus: 225 M, ¢ nonydeHueM IIpumepa 6A B kauecTBe nepBoro
amoupyemoro sHantuomepa (Mzomep 1). 3C/MC (m/z): 475,0 (M+H). IToarBepkmaror
sHaHTHOMepHOe oboramienne M3omepa 1 mpu nomorm xupanabHoit anamutuyeckon CXKX, >99%
ee, 1r):1,32 munyTer;, kononka: CHIRALCEL® OD-H, 4,6 x 150 mwm; 370upyOT NOABMXKHOH (hazoi
35% MeOH (0,2% IPA) B COz; Temnepatypa kosionku: 40 °C; ckopoCTh MOTOKA: 5 MJI/MHH;, JUTHHA
BosiHEI Y @O-nerextupoBanust: 225 HM. Beyiensior ykazanHoe B 3aroyioBke coenunenue IIpumepa 6B
C MOJIy4eHreM BTOporo amoupyemoro sHantuomepa (Mzomep 2). IC/MC (m/z): 475,0 (M+H).
IonTeepxmaroT sHAHTHOMEPHOE oboraienue M3omepa 2 mpu MOMOIIN XUPATIbHON aHATHTHYECKOM
CXKX, >99% ee, tr):1,95 munyTsl; konouka: CHIRALCEL® OD-H, 4,6 x 150 Mmm; 30upyoT
nonsikHOH (aszoit 35% MeOH (0,2% IPA) B CO»; Temnepatypa kosonku: 40 °C; ckopoCTb

OTOKA: 5 MJI/MUH, AiMHA BOJHBEI Y D-nerextupoBanus: 225 HM.

ITPUMEP 8A
5-(4-{2-[3-(Propmermn)azetuanH- 1 -mwi]|3Tokcu } pernn)-7-metmn-SH-[ 1]6enzonupano[4,3-
c]xunomun-2-om1, Uzomep 1
u
ITPUMEP 8B

5-(4-{2-[3-(Propmermn)asetnanH- 1 -mwi]|3Tokcu } pernn)-7-metm-SH-[ 1]6enzonupano[4,3-

c|xunomun-2-o01, U3omep 2

Paznenstor nBa sHanTHOMEpa 5-(4-{2-[3-(dbTOpMeTin)aszeTnauH- 1 -mi|stoken § penwn)-7-
metii-SH-[ 1]6en3onupano[4,3-c|xunoaun-2-o5a mpu nomoruu xupanshoit CXKX B crnenyromumx
yenoBusix: kojoHka: CHIRALCEL® OD-H, 21 x 250 cwm; anroupytot noasuwxkHo# ¢aszoit 30%

1PrOH (c 0,2% IPA) B CO»; temnepatypa kosionku: 40 °C; ckopocts motoka: 80 r/MuH; AIHHA
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BosHBI Y ®-nerekTupoBanus: 265 HM, ¢ nonydenueMm Ilpumepa 8A B kaduecTBe mepBoro
amoupyemoro 3Hantuomepa (Mzomep 1). 3C/MC (m/z): 471,2 (M+H). [ToarBepkmaror
sHaHTHOMepHOe oboramienne M3omepa 1 mpu nomorm xupanabHoit ananutuueckoin CKX, >99%

ee, Ir). 1,47 munyThl; kononka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3MIOUPYIOT TOABUKHOMN
dazoit 30% 1PrOH (0,2% IPA) B CO»; temnepatypa koionku: 40 °C; CKOPOCTh MOTOKA: S MJI/MUH;
JUTHHA BOJIHBEI Y D-1eTeKTUpoBaHus: 225 HM. BeIIensroT yka3aHHOE B 3arOJIOBKE COSIUHEHNE
IIpumepa 8B ¢ monyueHnem BToporo saroupyemoro snantuomepa (Uzomep 2). 3C/MC (m/z): 471,2
(M+H). IToaTeeprxaatoT sHaHTHOMEpHOE oboramienue M3omepa 2 npu NOMOIIN XHPATbHOM
anamutrueckoir CXKX, >99% ee, #r):2,05 munyTsl; kojoHka: CHIRALCEL® OD-H, 4,6 x 150 mm;
amoupyroT noasmkHOM (azoit 30% 1PrOH (0,2% IPA) B CO;; remnepatypa kononku: 40 °C;

CKOPOCTb IOTOKA: 5 MJI/MUH; [UTMHA BOJHBI Y O-neTekTupoBanust: 225 HM.

ITPUMEP 9
5-(4-{2-[3-(Dropmermn)azeTuauH- 1 -mi|3tokcu } penmn)-8-(tpudropmeriu)-SH-

[1]6en30onupano[4,3-c]xunonun-2-om, M3omep 2, Gen3omcynbhoHOBas KHCIOTA

Harpesator cycnensuto 5-(4-{2-[3-(dbropmeruin)azeruaus- 1 -un|3Tokcu § henun)-8-
(tpudropmernn)-SH-[1]6en3onupano[4,3-c]xunomin-2-omna, Uzomep 2 (Ilpumep 1B) (100 mr, 0,19
MmoJis) B ACN (3 M) mpu 50 °C. [ToGaBisiroT pacTBOP MOHOTHAPATa OEH30JICYIb(OHOBOM KHCIOTHI
(40 mr, 0,23 mmoub) B ACN (1 mu1). Harpesarot mpo3pausblii KeNThlil pacTBOp B TeueHune 10 MUHYT
npu 50 °C. [IpekpainaroT HarpeBaHue, MO3BOJIIIOT PEAKIMOHHOW CMECH OCTHITh O KOMHATHOMN
TEMIIEPATyPhl U MEPEMELINBAIOT CMECh B TeueHne Houn. Jl00aBstoT Toayosn (2 M) u
MEPEMEITHMBAIOT PEAKITHOHHYIO CMeCh 2 yaca. PactBop GuisTpyroT, coduparoT oOpasoBaBIieecs
TBEpIOE BellecTBO 1 npomMbiBatoT TBepaoe Bemectso ACN (1 mu). Cymart TBepaoe BEIeCTBO B

BaKyyMe, C MOJIyYeHHEM YKAa3aHHOTO B 3aroyioBke coemuHenus (74 mr, 55 %).

AnsrepnatuBnbiii cuate3 [IPUMEPA 9
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Harpesatot cycnensuto 5-(4-{2-[3-(¢bropmerin)aserinaus-1-un|3Tokcu } penn)-8-
(rpudTopmernin)-SH-[1]6en3omupano[4,3-c]xunonun-2-ona, Mzomep 2 (Ilpumep 1B) (124,1 wr,
0,24 mmons) B MEK (4 mu1) mpu 50 °C. J1o6aBisitoT pacTBOp MOHOTrHApaTa OEH30JICYIb(OHOBOM
kucnotel (50 mr, 0,28 mmons), pactBopernsrii B MEK (1 mu). Ilpekpararor HarpesaHue,
MO3BOJISIIOT PEAKLIMOHHON CMECH OCTBITh IO KOMHATHOH TEMIEPATYPhI U IEPEMEIINBAIOT CMECH B
TeueHune BoIXOaHbIX. KoHueHTpupyroT B moToke N». Jlob6asnsror MEK (1 mut) u cycieHaupyroT ¢
HOJTy4EeHHEeM JKeJITOr0 KPUCTAJUINYECKOro TBepaoro semectsa. Cobuparot TBepaoe BEIecTso,
npomeiBatoT MEK 1 cymiat B BakyymMe Ipu KOMHATHOM TeMIepaType € IIOJIyUYeHUEM YKa3aHHOTO B

3arosioBke coenuHenus (78,8 mr, 48%).

P11, ITpumep 9
Bemonustor P/, xak onucano mis [Ipumepa 1B. Xapakrepusyrot nosiydeHHslit obpasern (4-
{2-[3-(dbropmeriun)azetuaun- 1 -unlatokcu § penwn)-8-(tpudropmeriun)-SH-[ 1]0ensonupano(4,3-
c]xunommn-2-ona, M3omep 2, 6eH301CYyI6(HOHOBOI KHUCIIOTHI IO PEHTTEHOrpaMMe C
ucnosb3oBanreM usnyudenus CuKa, nmerorero nudpaxiinoHHbIe THKU (3HAUYEHHUS 2-TETa), KaK
onucano B TaOsuue 4 HUXKe, U, B YaCTHOCTH, UMEROIIEro Mk mpu 20,5 B KOMOWHALIMH C OJHUM
WJIM HECKOJIbKMMH IMMKaMH, BBIOPAHHBIMH M3 TPYIIIbI, cocTosimei u3 12,3, 22,2 u 23,1; ¢ nomyckom

Ha yriiel mudpakuuu 0,2 rpamyca.
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Tabauna S: [Inku peHTreHOBCKOH NOPOMIKOBOH TH(PPAKIHH KPHCTAILIHYECKOT0

IIpumepa 9
OTtHOcHTeNnpHAsE HHTEHCHBHOCTH (%0
IIux | VYron (°2-tera) +/- 0,2° oT HanboJiee HHTEHCUBHOI'O ITHKA)
1 7,6 27,10
2 10,6 34,50
3 12,3 42,10
4 12,6 32,30
5 17,7 32,80
6 19,2 26,70
7 20,5 100,00
8 222 45,50
9 23,1 36,30
10 242 29,80
ITPUMEP 10

Kpucranmaueckuii 5-(4-{2-[3-(dbropmerun)azeruaun- 1 -ui|arokcu § henunn)-8-

(tpudropmernn)-SH-[1]6en3onupano[4,3-c]xuHomuH-2-01, 4-MeTUI0EH30IICY b (HOHOBASI KUCIIOTA,

Hzomep 2

O0wenunstor BMecte S-(4-{2-[3-(propmernn)azetuaun- 1 -us|sTokcu } perr)-8-
(tpudropmernn)-SH-[1]6en3onupano[4,3-c|xunoman-2-o1, Uzomep 2 (Ilpumep 1B) (204,2 r, 389
mmouis) 1 EtOAc (5 1) u nepemeruuarot npu 60 °C ¢ nocnenyroumm nodasneanem MeOH (200
wi1) mpu 60 °C ¢ monyueHreM npo3pavHOro KOPUUHEBOTO pacTBopa. JJo0aBsIFOT yKa3aHHBIH B
3arojioBke npoaykT (11,48 r) mnst 3aTpaBku pacTBOpa ¢ MOCIEAYIOIIUM A00aBIeHHEM
NpeaBapUTEIHHO CMEMIAHHOTO PACTBOPA 4-MeTHIOEH30JICYIb()OHOBOM KHCIOTHI, THAPATHPYIOT
(81,4, 428 mmous) B EtOAc (800 M) ¢ monryueHueM xkentoi cycnensun. Ilepemenmpaior
cycnensuio 30 munyT npu 50 °C. KOHIEHTPUPYIOT CycneH3uio 10 Y2 o0bema. PacTBop oxakaaror

Py KOMHATHOW TeMIepaType B TeueHnue 1 daca, QHIbTPYIOT, COOMPAIOT TBEPIOE BEIECTBO U
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npoMeiBaioT TBepaoe BemectBo EtOAc. Cymar tBepnoe BemecTtBo B BakyyMme nipu 30 °C B TeueHue
BBIXOJIHBIX C ITOJIy4eHHEM YKa3aHHOTO B 3arojioBke coenuHenus (239 r, 343 mmons). [ns
JOIOJHUTENILHON OYNCTKH MaTepraia To0aBJISIOT YKa3aHHOE B 3arojioBKe coequHeHue (229,
328,7 mmone) u 2-nponanon (4,6 1) BMecte u HarpepatoT 10 60 °C B Teuenue 2 yacop. OXIaxaaoT
IO KOMHATHOH TeMIiepaTypsl B TeueHue 30 MuHyT. @UiIbTPYIOT TBEPOE BEIECTBO U IPOMBIBAIOT
Bonoit (100 mi). Cymat TBepaoe BelecTBO B MOTOKe N2 B TEYEHHE HOUH C OJyYEeHHEM
yKa3aHHOTO B 3arojioBke coemunenus (174,4 r, 76,2%). O0benuHSIOT pa3InyHble NAPTHH
YKa3aHHOTO B 3ar0JIOBKE COSMHEHUs, TOJIyYeHHOTO [0 CYTH TaKUM ke 00pa3oM, i J0OaBISIOT
rentad (2 ). CycneH3uio nepeMemnBaioT B Tedenne 30 MHHYT, TBepAOe BEIecTBO QHIBTPYIOT U
npombiBatoT rentaHoM (300 mun). Cymat cobpanHOe TBEpIOe BELIeCTBO B MOTOKE Ny B TeUeHHE

HOYM C TOJy4YeHHEeM YKa3aHHOTO B 3arojioBke coenunenus (199,7 r, 99,5%).

P, ITpumep 10
Beimosnasitor PJI, kak onucano mist [Ipumepa 1B. XapakTepusyroT monydyeHHsiin odpaser S-
(4-{2-[3-(dropmernn)azeruans-1 -un|stokcu § perun)-8-(tpudropmernin)-SH-[ 1 |6enzonupano[4,3-
c]xunomH-2-0na, 4-MeTundeH305Ccynb(honoBol KucaoTel, M3omep 2 (ITpumep 10) mo
pEHTreHorpamme ¢ ucmnojis3osanneM uanydenns CuKa, nmerornero nudpakinoHHbIE TTHKH
(3HaueHwus 2-teta), kak onucano B Tabmuie 5 HUXKe, U, B YaCTHOCTH, UMeroLnero nmuku npu 20,1 B
KOMOHHAIMH C OJHHM HJIM HECKOJbKUMH IMHUKAMH, BEIOPAHHBIMHU M3 FPYIIILI, cOcTOoseH u3 12,8,

19,5 u 22,8; ¢ nonyckom Ha yriel audpakmuu 0,2 rpamyca.
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Tadosmuna 6: Ilukn peHTreHOBCKOH NOPOIIKOBO#H AHPPAKIHHE KPHCTAIHYECKOT 0

IIpumepa 10
OtHOCUTENBHAS. HHTEHCUBHOCTD
(% ot HanboJsiee HHTEHCHBHOTO
IMux Yron (°2-tera) +/- 0,2° IUKA)
1 7,6 25,70
2 12,4 27,90
3 12,8 36,80
4 18,9 26,50
5 19,5 56,90
6 20,1 100,00
7 20,9 41,50
8 21,8 40,90
9 22,8 39,40
10 25,4 29,70

Buonornueckne anam3bl
JlokazaTensCcTBa B3aUMOCBSI3H MEXKAY dKcnpeccuelt PO u HeKOTOphIMU BUIAMH paKa
XOPOLIIO U3BECTHBI B JAHHOM 00JIACTH.
Pe3ynbTathl ClienyrOmMKUX aHATH30B IEMOHCTPHPYIOT, YTO coenuHeHus Gopmyusl I,
®opmyet 11 1 @opmyasr I npumepos npencrasistor coboit aktuHeie CCPI u cunrtarorcs

IMMOJIC3HBIMU IIPU JICUCHUU pakKa.

AHa/IN3 KOHKYPeHTHOro cBsi3biBanus PIo (auxuii Tun), PIo (myrant YS37S) u PIOf

Ienbio ceayromuX aHATM30B KOHKYPEHTHOTO CBsi3bIBaHus PO sBIIsieTcs onpeneneHue
appuHHOCTH TecTUpyemoro coenuHenus k POo (mukuit Tumn), POo (mytant YS537S) u POJ.

3amyckaroT aHaJIN3 KOHKYPEHTHOTO CBsisbiBaHus B Oy(depe, conepkamem S0 MM HEPES, pH
7,5, 1,5 MM EDTA, 150 MM NaCl, 10% rnunepusn, 1 mr/mun suunoro ansOymuna u S MM DTT,
ucnons3ys 0,025 mxKu Ha nynky *H-sctpamuona (118 Ku/mmons, 1 MKu/mi), 7,2 ur/nynky PDa
(muxwii Tan), nm 7,2 vr/nyaka POo (Y5378 myrant) unu 7,7 vr/nynky POP. {obasnsior
TecTupyemoe coenuaenne B 10 pa3mnuHbIX KOHIeHTpanusx B auana3oHe ot 10000 aM go 0,5 aM u

OIpeneNsIOT Hecnenn(pruueckoe csi3biBanne B mpucytcTBuu 1 MkM 17-f actpaauona. UHKyOupyroT
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peakuuto cBs3biBaHus (140 MKJ1) B TeueHue 4 4acOB MPH KOMHATHOW TEMIIEPAType, U 3aTEM
NO0aBJIAIOT XOJIOHBIN AeKCTpaH-yrobHbIi Oydep (70 mki) (comepskarumii Ha SO M
aHanmutaeckoro oydepa 0,75 r npesecHoro yriis u 0,25 r AekCTpaHa) K KaKAOH PeakLuu.
[lepeMennBarOT MJIAHIIETH B TEYEHUE 8 MHHYT Ha OpOUTABEHOM Ielikepe npu 4 °C, u 3atem
neHTpudyrupytot npu 3000 o6/mun npu 4 °C B Teuenue 10 munyT. Ilepenocst anuksoty (120 mx)
CMecH B Apyroiu 96-nyHouHbIH Oenblii mianmer ¢ miockuM nHoM (Costar) u mobaBnsiorT
CUMHTWUHOHHYIO skuakocTh Perkin Elmer Optiphase Supermix (175 MkJ1) B K&XKIyIO JYHKY.
I'epMeTH3HPYIOT MIAHIIETHI U SHEPTUYHO BCTPSIXUBAIOT HA OpOuTaibHOM 1erikepe. [locne
UHKyOalny B TeueHne 2,5 4acoB CUMTHIBAIOT JaHHBIE TUIAHIIETOB Ha cueTunke Wallac Microbeta.
PaccuntsiBaror ICso ¢ ncronb3zoBanuem 4-napameTpuyecKoi JOrHCTUUECKONH KPUBOH
paccunTeIBatoT % unrudbuposanus npu 10 MxM. IIpeobpaszosiBaroT 3Hauenus 1Cso mist
coemuHenus B Kj ucnonesys ypaBuenue Uenra-Ilpycodda. Pesynsrater aT0ro ananmmsa
neMmoHcTpupyioT, uro [Ipumepsr 1, 1A u 1B (4 apyrue) cBs3bIBAIOTCS C peKOMOMHAHTHBIM PDo
mukoro tuna u mytantom POa (Y537S), kak nokaszano B Tabnurie 7 Huxe, U Takke ObLIO

onpezneneno, uto [Ipumep 1B ceszbiBaercs ¢ PO xoukypupys ¢ Ki (aM) POB 0,11 + 0,07, n=3.
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Tabauna 7: pe3yibTaTbl KOHKYPEHTHOr0 cBsi3biBaHHs PJo (quxui Tan), PJo (MyTanT

Y537S) n PO

Ki (1tM)
Ne npumepa e ) PIa. (myTaHT
PIo. (nuxuii THI)
YS37S)
1 0,87 5,80
1A 12,45+932,n=3 |57,18 +£39,13,n=3
1B 0,31 +£0,38, n=5 2,79 + 3,00, n=5
2 2,17 6,78
2A 0,65 7,92
2B 60,4 293,6
3 2,36 6,69
3A 8,11 27,23
3B 0,59 2,79
4 0,64 12,11
4A 16,78 54,97
4B 0,34 2,34
5 2,82 19,47
5A 12,54 81,15
5B 1,30 6,56
6 4,14 15,77
6A 8,53 45,99
6B 1,13 5,71
7 1,55 8,55
8 3,20 11,4
8A 9,33 66,94
8B 0,94 5,44

U3 npuBeeHHBIX B KaUeCTBE MPUMEPOB MPOTECTUPOBAHHBIX coenuHenuit, Ki mis POa
5 JIMKOTO THIIA HAXOAUTCS B auamnazone ot okoso 0,300 HM no okono 65 uM. Ki mns mytanta POa

Y537S naxonutcs B quanaszoHe ot okoio 2 10 300 HM. Pe3ynbTaThl 3TOr0 aHanmmsa
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JIeMOHCTPUPYIOT a(HUHHOCTH CBSI3bIBAHUS U 3P (HEKTHBHOCT MPUBEIECHHBIX B KAUECTBE MPHMEPOB

coemuuenuii k 6enkam POa nukoro tuma, mytantam (ESR1 Y537S) u 6enkam POf.

Anaym3 pazpymenus PIos kiaerkax MCF7

Iensio cnenyromero anaamsa paspyuaemoctu POao sBisieTcss m3MepeHne pa3pymaeMoCTH
POa rectupyemsiM coenrHeHneM B POo-IO3UTHBHON KJI€TOYHON JIMHUH paka rPyIH, TAKOW Kak
MCF7.

Kynstusupyrot knerku MCF7 (mpuobperennsie y ATCC HTB-22) B cpene DMEM ¢
nobasnernuem 10% FBS, 0,01 mr/mn yenoedeckoro uucynuaa 1 u 1% aHTHOHOTHKOB
NEHULMUTMHA/CTPEN TOMUILITHA ¥ TOMELIAIOT B 384-JIyHOUYHbIE IUIAHIIETHI C IJIOCKHUM THOM MPH
wiotHoctr 4000 kyreTok Ha JIyHKY B cpene DMEM (20 mkir) 6e3 heHoII0BOro KpacHoro,
conepskaiueit 10% ouniennyro ot yrist FBS. Kierku nHkyOupyIOT B TeUeHIe HOUHM B HHKYOaTope
it KynbtuBupoBanus ki1etok (5% CO;, otHocuTenbHas BiaakHOCTh 95% u 37 °C) u mo3BONISIOT
KJIETKaM MpUKpenuTcs K ianmery. Ha cnenyromuii 1eHs BBOAAT B KJIETKH TECTHPYEMOe
coemuHenune. Ucnonp3yror akyctuueckuid nozatop Echo 555 s monyuenus cepuitHbIx pasBeneHuit
tectupyemoro coeaunenus (1:3) B auanaszone ot 6 MkM o 0,0003 MxM. J103UpYIOT KIIETKH,
no0aBIIsAs 5 MKJI U3 TUTAHIIETA [Isl CEPUHHOrO Pa3BENeHHUs B IUIAHIIET IS KJIETOK, MOJIydast
KoHeuHyI0 KoHIeHTpauio DMSO 0,2% ¢ nuana3oHoM 103 KOHEUHOH KOHIIEHTPALHH
TecTupyemoro coeauHenus ot 2 g0 0,0001 mxM. JIyist MakCHUMaJIbHOW TOUYKH HUCIOJIB3YIOT CPEy,
conepxainyto 0,2% DMSO, u 1iss MUHHMAaJIbHOM TOYKH UCIOJIB3YIOT (DyIBECTPAHT, pa3BeaeHHbIH
IO KOHEYHBIX KOHIIeHTpauuii 2 MKM B cpene muis BeipamuBanus, conepskammeit 0,2% DMSO. Tlocne
JO3UPOBAHUS TECTUPYEMOTO COEAMHEHHST HHKYOHPYIOT muiaHiueTs! ¢ kiaetkamu npu 37 °C u 5%
CO: B Teuenue 24 yacoB. @ukcupyrot kietku, nodassist 14% napadopmansaerun (10 mxi) B
teuenne 30 MUHYT pH KOMHATHOH Temmeparype. [IpombiBatoT kieTku ogus pa3 PBS (20 mxin) u
uHkyoupytor ¢ PBS (20 mki), conepsxarum 0,5% (06./06.) TWEEN® 20, B Teuenue 1 yaca.
IIpomeiarot kinetku PBS, conepskatum 0,05% TWEEN® 20 (2x), u 6mokupyior 3% BSA B PBS,
conepxatnem 0,05% TWEEN® 20 u 0,1% TRITON™ X-100 (20 mka/nyHKy), B TeueHue | yaca
npu KoOMHaTHOH Temmeparype. Jobasmsror 1:500 nepsuunoe antureno (20 mxin) (POa (Kion SP1)
MOHOKJIOHaJIbHOE aHTuTeNo Kpoiuka NeRM-9101-S, Thermo Scientific) B passenennn 1% BSA B
PBS, conepsxarem 0,05% TWEEN® 20 Ha iyHKY, 3aKpPBIBAIOT [JIAHLIETH H HHKYOUPYIOT B
teuenne Houn nipu 4 °C. Ha cnenyrommii nens npomeisaroT kietku PBS, copepsxammm 0,05%

TWEEN® 20 (2%), u uHKyOUpYIOT ¢ BTOpHYHBIM aHTHTeNIoM (20 Mij1/nyHKy) (pa3senenue 1:1000,
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ko3uit antukponnunii [gM ALEXA FLUOR™ 488) B PBS 1% BSA B teuenue 105 Munyt npu
KOMHAaTHOI Temnepartype. [locne npomeiBanus mianiieroB PBS (2 x 20 mki) nobasnsror PHKazy
(Sigma) (20 Mk, SO Mxr/mi) u pactBop ionuaa nponuaus B PBS 1:1000 na nynky (20 mk).
3aKkpBIBAIOT YAIIKKA U HHKYOUPYIOT 1 yac mpu KOMHATHOH TeMIepaType Ha CToJie (B 3aIUIIEHHOM
ot ceeta Mecte). Ckanupytot mianuetsl npu nomom ACUMEN EXPLORER™ [nazepHo-
CKaHUPYIOMIHA (PJIyOpeCIEHTHBINA IUTOMETP T MiaHineTos, npoussoaumeiii TTP LABTECH
LTD] nns usmepenus POo. Ananu3 n3o0paskeHuil OCHOBAaH HA KJIIETOYHBIX (DIyOpPECLEHTHBIX
CHTHANAaX JUIsl UASHTU(DUKALMY TO3UTUBHBIX KJIeTOK. Onpenensror PO-no3uTHBHbBIE KJIETKH MO
cpenHelt HHTEHCHBHOCTH. MICITONB3YIOT OOIIYI0O MHTEHCUBHOCTD 575-640 HM OT Hoauma
nporuaus/JIHK s unentudukanun oTaeabHbIX KiieTok. Pe3ynbTrat aHanusa cocrasisieT %
no3uTUBHBIX KJ1eToK PD. I1Cso onpenensror myTteM annpoKCUMAaIii KPUBOU IJIs JIOTHCTHYECKOTO
YpaBHEHHS C YEThIPbMs MapaMeTpaMu IJisl KayKaoro BeiBoaa ¢ ucnosib3oBanueM GENE DATA™,
PesynbraTe! 3TOr0 aHaIM3a IEMOHCTPUPYIOT CHIIBHYIO pa3pyliaeMocts POo, HHAYIIUPOBAHHYIO
coemuHeHusiMu @opmyutsl I, @opmyisl I u @opmyss! 111, onucaHHEIME B JAHHOM JOKYMEHTE, B
kietkax MCF7 paka rpynu. OtHocutensHbie 3Hauenus [Cso st mpumepos 1, 1A u 1B nokazansl B

Tabnure 8.
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Taomuna 8: Anann3 paspymenus PIo B knerkax MCFEF7

IIpumep Ne OtnocurenbHas ICso (MmxM)
1 0,003405 + 0,001086, n=3
1A 0,3940 + 0,1941, n—4
1B 0,003088 + 0,001523, =19
2 0,05220 + 0,006508, =2
2A 0,05125 + 0.01626, n=2
2B >2
3 0,03347 + 0,007830, n=3
3A 0.3905
3B 0,008664
4 0,02241 + 0,0003553, n=3
4A 0,4998
4B 0,006892
5 003653 + 0,03738, =2
5A 0,5221
5B 0,009493 + 0,001103, n=2
6 0,05086 + 0,006889, n=3
6A 0.1753
6B 0,009132
7 0,07879 + 0,007379, n=2
8 0,01738 + 0,008752, n=2
SA 0.2341
3B 0,009617 + 0,005198, n=2
10 0,004216 + 0,001619, n=2

B uwactHocTH, pe3yabTaThl B Tabnuie 7 NOKa3bIBaOT CUIIbHOE paspylienue POa
coemnuenueM IIpumepa 1 B knmetkax MCF7 paka rpyau. [l npuBeaeHHBIX B KAUECTBE IPUMEPOB
MPOTECTUPOBAHHBIX coenuHennit, orHocuTenbHas [Csp Bappupyercs ot 0,003 mo >2 MxM, uTo

YKa3bIBaE€T Ha TO, YTO Bce, kpome lIpumepa 2B, nposiBisiiu akTUBHOCTE ITPH TECTUPYEMOM
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KOHILIEHTpaLuuu. Pe3ybTaThl 3TOr0 aHaN3a AEMOHCTPHPYIOT, uTo coenuHenne ®opmyisl (1)

npexnctassiet coboit CCPO ¢ cuibHON aKTHBHOCTBIO pa3pylueHus: POo B KeTkax.

Wnnykunuonnbii anamms PIlo B knerkax MCF7

Hens cnenyromero nHAYKHHOHHOTO aHanmu3a Plla npeanasHavueHa mis onpeneneHus,
obnazaeT M TeCTHPYyeMOe COEMHEHUE arOHU CTHYECKO aKTHBHOCTBIO POTHB perentopa POa
(o’kMIaeTcst, YTO ArOHUCT AKTUBUPYET PELIETITOP).

Kynstuupyror MCF7 (npuobperennsie y ATCC HTB-22) B cpene DMEM c¢ no6aBnennem
10% FBS, 0,01 mr/mn yenoBedeckoro uHcyauHa 1 1 1% aHTHONOTHKOB
NEHULIMUTMHA/CTPEN TOMULIHA U TOMEeLIAIOT KiieTku (o ciusiaus Ha 70%) B 384-nyHOUHBIE
IUTAHIIETHI C TUIOCKUM JHOM ¢ IIOTHOCTEIO 4000 KjIeToK Ha TyHKY B 00beme 20 MKJI B cpeie
DMEM 6e3 denonoBoro kpacuoro, coaepskareit 10% FBS (ountnennsriit ot yris). Kietku
HHKYOHMPYIOT B T€UEHHE HOUM B HHKYOaTOpe IJis KynbTuBHpoBaHus kietok (5% COa,
OTHOCHTENbHAS BIAKHOCTh 95% 1 37 °C) 1 m03BOJSIIOT KJIETKAM MPUKPENUTCS K Tutanmery. Ha
CJIeYIOLINH 1eHb BBOJSIT B KJIETKU TECTUPYEeMOe coenuHeHue. Mcnonb3yloT akyCTUUeCKui 103aTop
Echo 555 nnst monyuenus cepuitHbIxX pasBenenuit coenunenus (1:3) B quana3zone ot 6 MkM 1o
0,0003 mxM. [{o3upyroT KJIETKH C 10OABIEHHEM TECTUPYEMOTO COEAMHEH s (5 MKIT) U3 TJIaHIIeTa
IUTSL CEPHIHOT'O pa3BEACHHUS B IUIAHIIET C KJIETKAMH, MOJTy4asi KOHEYHYIO KOHLeHTpaunio DMSO
0,2% ¢ KOHEeUYHOH KOHIIEHTpAI[HeH B AUana3oHe 103 TECTUPYeMOro coemuuenus ot 2 go 0,0001
MKM. 1511 MakcHUMaIbHOHM TOUKH MCIONB3YIOT cpeny, coaepxainyo 0,2% DMSO, a mis
MUHHMAJIBHON TOYKH UCIONB3YIOT (DYJIBECTPAHT, Pa3BENEHHBIN 10 KOHEUHBIX KOHLIEHTPALH 2
MKM B cpenie 11 BeipamuBanus, cogepskainei 0,2% DMSO. IToce no3upoBaHus TECTUPYEMOTO
COeMMHEHHUsT HHKYOHPYIOT manieTsl ¢ kierkamu nmpu 37 °C u 5% CO; B Teuenue 24 4acos.
OukcupyroT kietku, nodasisisi 14% mnapadopmansaerun (10 mxit) B Teuenue 30 MHHYT PH
KOMHAaTHOI Temnepartype. [IpoMbiBaroT kietku oauH pa3 PBS (20 mki) u makyOupyror ¢ PBS (20
MKJ), conepskaruMm 0,5% (06./06.) TWEEN® 20, B Teuenue 1 yaca. JIBaxapl MPOMBIBAIOT KJIETKH
PBS (20 mxku), comeprkamum 0,05% TWEEN® 20, u 6mokupyiot 3% BSA B PBS, conepsxaruem
0,05% TWEEN® 20 u 0,1% TRITON™ X-100 (20 MkJ1/1yHKY), B TeueHHe | yaca mpu KOMHATHOM
temnepatype. Jobdasmsror 1:500 neperuunbix antuten (20 Mxi1) (MOHOKIIOHANBHBIE aHTHTeNa PIT
MBILIH K YenoBeKy, kKioH PgR 636 Dako, M3569) B paseenenuu 1% BSA/PBS ¢ 0,05 TWEEN® 20

Ha JIYHKY, 3aKPBIBAIOT MJIAHLIETH U HHKYOUPYIOT B Teuenue Houn npu 4 °C.
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Ha cnenyrowmii nens npomeiBatoT kieTku npu nomord PBS 0,05% TWEEN® 20 (2 x 20
MKJI) 1 HHKYOUPYIOT CO BTOpUYHBIM aHTUTENOM (20 MKj1/nyHKy) (paseBenenue 1:1000, ko3uii aHTH-
kposunii [gM ALEXA FLUOR™ 488) B PBS 1% BSA B Teuenue 105 MUHyT npu KOMHATHOM
temnepatype. Ilocine npomeisanust PBS (2 x 20 mxu) nobasnsiror PHKazy (20 mxut, 50 Mkr/mun)
(Sigma) u paseomsT Hoaumom nponuaus 1:1000 B PBS Ha nyHky. ['epMeTH3NPYIOT MIIAHIIETH U
UHKYOUPYIOT 1 yac mpu KOMHATHOM TeMIlepaType Ha cTosie (B 3aIUUIIIEHHOM OT CBETA MECTE).
Ckanupyror mnanwmetsl npu nomoin ACUMEN EXPLORER™ [na3epHblil CKAHUPYIOIIUAN
(byopecueHTHBINH HUTOMETp it MUKporianmeTos, npoussoaumelii TTP LABTECH LTD] nns
usmepenus Pllo. Ananu3 n3o0paskeHnii OCHOBAH HA KJIETOYHBIX (DJIyOPECLEHTHBIX CUTHAJIAX IS
UAeHTU(UKALIIY TO3UTUBHEBIX Ki1eToK. Onpenensitor PII-mo3uTiBHBIE KJIETKH 1O CpeaHei
UHTEHCUBHOCTH. MCOMB3yIOT 001IYI0 HHTEHCHBHOCTD 575-640 M ot foauna npormuaus/JJTHK mst
uneHTH(DUKALNH OTAENBHBIX KJIETOK. Pe3ynbraT aHamm3a coctassierT % Mmo3UTUBHBIX Ki1eToK PII.
ICso onpenensimm myTeM anmpoOKCUMALMK KPUBOH JUTSI IOTHCTHYECKOTO YPABHEHUS C YETHIPhMSI
napaMeTrpamMu uist Kaxxaoro Beieoaa ¢ ucnosibzopanneM GENE DATA™., Pe3ysibTaThl 3TOTO
aHaHM3a HE IEMOHCTPUPYIOT 3HAYMTENBLHON aroHucTuyeckoi aktuBHOCTH [Ipumepos 1, 1A u 1B B
otHowennu kyetok MCF7 paka rpyau. Jlns Tectupyemsix coequnenuit otHocutensHeie ICso B aTOM
aHaJM3e COCTaBJIOT > 2 MKM. Pe3ynbraTel 3TOro aHajin3a AEeMOHCTPHPYIOT OTCYTCTBUE
3HAYNTEIPHON arOHU CTUYECKOH aKTUBHOCTH IMPUBENEHHBIX B KAUECTBE MPUMEPOB COSOMHEHHH,
TecTUpyeMbIX B oTHOIIEeHHH KieTok MCF7 paka rpymu. DT pe3ysbTaThl TaKKe IEMOHCTPUPYIOT,
YTO MPHUBEACHHBIC B KAUECTBE MPUMEPA TECTUPYEMBIE COSTMHEHUS SBJISTIOTCS aHTaronucramu POo B

knetkax MCF7 paka rpynu (1.e. onu obnanarot aktuBHocThi0 CCPJ).

Anann3 uaruouposanus Pllo (pyaknnonanbHbelii antaronunsm PIo) B kieTkax
MCF7-ESR1 YS537N 682 CRISPR

Hens cnenyromero ananu3a uaruduposanus Pllo (QyHkiroHnanpHbIi anTaronusm POao) B
KJIETKaX MpeIHA3HAuEeH IS ONpeeieHHs] aHTAarOHUCTHYECKOH aKTHBHOCTH TECTUPYEMOTO
COeMHEHUS MTPOTHUB MyTaHTHOTO penentopa P2a YS537N. Oxxunaetcs, UTO aHTArOHUCT B 3TOM
ananuse onokupyer pyHkuuo POo penenropa. PIlo sBisieTcss HUKECTOSIIIENR TPAHCKPHITITHOHHON
MUIIEHBIO PO, U, ClienoBaTeNbHO, OKUIAETCS, YTO aHTaroHUCT POa OyaeT HHruOMpoBaTh
skcrapeccuto Plla.

Kynstuupyror MCF7-ESR1 Y537N-682 (creHeprpoBaHHasi pEIaKTUPOBAHUEM T'eHA
CRISPR/Cas9 rena ESR1 B xiterkax MCF7, kiton Ne 682) B cpene DMEM c¢ no6asnennem 10%
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FBS u 1% anTHONOTHKOB NEHUIMJUTHHA/CTPENTOMHILIMHA U TIOMEINAIOT KJIETKH (10 JocTiKeHus 70
% xOH(IIOIHTHOCTH) B 384-JyHOYHBIE IJIAHIIETHI C TUNIOCKUM THOM mpu miiotHocTH 4000 Ki1eTok Ha
nyHky B cpeae DMEM, He coneprkaineii penonororo kpacHoro, 10% FBS (o6bem 20 M)
(oumtensslit yromp). Kinerku nHKyOUPYIOT B TE€UeHHE HOYH B HHKYDATOpE AJIs1 KYJIb THBHPOBAHUS
k1eToK (5% CO», otTHOCUTENBHAS BIaKHOCTE 95% 1 37 °C) 1 MO3BOJISIOT KJIETKAM MPUKPETUTCS K
wianwery. Ha cneayromuit neHs BBOAAT B KJIIETKH TeCTUpPyeMoe coeanHenne. Mcnonb3yoT
akyctuueckuit nozatop Echo 555 nns nonyuenust cepuitnbix passenenuii coequnenus (1:3) B
muanaszoHe ot 6 MKM 1o 0,0003 mxM. J1o3upyroT KJIeTKH, A00ABIIsAsS S MKJI M3 IUIAHIIETa JIs
CEepUIUHOTO pa3BeNeHus B IUTAHIIET IS KJIETOK, C MOJyueHneM KOHeUHOU koHueHTpauun DMSO
0,2% c auana3oHOM 103 KOHEUHOM KOHLIEHTPALUU TeCTUpyeMoro coenunenus ot 2 a0 0,0001 mxM.
Jlns MakcuMaabHOW TOYKH MCIOJB3YIOT cpedy, comepskainyto 0,2% DMSO, u s MUHUMAJIBHOM
TOYKH UCIONB3YIOT (PyJIBECTPAHT, pa3BEeAEHHBIN 10 KOHEUHBIX KOHIEHTpauid 2 MkM B cpene [uis
BhIpamuBanus, coaepxatuei 0,2% DMSO. ITocne no3upoBaHusi TECTHPYEMOTO COSTUHEHHS
UHKYOUpyIOT maHeTsl ¢ kietkamu npu 37 °C u 5% CO; B reuenue 72 yacoB. DUKCUPYIOT
kietku, nobassis 14% napadopmansaerns (10 mxin) B redenne 30 MUHYT IPU KOMHATHOM
temmneparype. [Ipomeits knetku PBS (1x20 mki) u uakyoupyror ¢ PBS (20 mki), comepskarmum
0,5% (00./06.) TWEEN® 20 B Teuenue 1 yaca. [IpombiBatot kitetku PBS (2x20 mkir), 0,05%
TWEEN® 20 u 6mokupyior 3% BSA/PBS 0,05% TWEEN® 20, 0,1% TRITON™ X-100 (20
MKJI/IIYHKY) B TeueHue | vaca nmpu koMHaTHOM Temmepatype. Jobasnsror 1:500 nepBUUHBIX
arTurten (20 mx) (MoHOKIOHANBHBIE aHTHTENAa PIT Mbitu k yenmoBeky, kiioH PgR 636 Dako,
M3569) B paseeneruu 1% BSA/PBS ¢ 0,05 TWEEN® 20 Ha nyHKY, F€pMETH3UPYIOT TUIAHIIETHI 1
UHKYOUPYIOT B TeueHue Houu npu 4 °C.

Ha cnenyrowuii nens npomeisatot kjaetku PBS 0,05% ® (2x20 mMki1) 1 HHKYOUPYIOT CO
BTOpHUYHBIM aHTHTENIOM (20 MKJI/yHKY) (pa3senenue 1:1000, ko3uii antukponnunii [gM ALEXA
FLUOR™ 488) 8 PBS 1% BSA B Teuenne 105 munyT npu koMHaTHOH Temmeparype. [locne
npomeiBanus PBS (2x20 mki) nobasmsiror PHKazy (20 Mk, 50 mxr/mn) (Sigma) u pa3Bogst
fonuaom npormuaust 1:1000 B PBS Ha nynky. ['epMeTH3UpYIOT Yalliku 1 HHKyOupyroT 1 yac npu
KOMHATHOI TeMIepaType Ha CToJie (B 3alUIIeHHOM OT cBeTa MecTe). CKaHUPYIOT IJIAHIIETHI IPH
nomoin ACUMEN EXPLORER™ [na3zepHblii CKaHUPYIOIIUN (IyOPECUEHTHBIH IUTOMETP IS
wianeros, npoussoaumbii TTP LABTECH LTD] mnst usmepenust PIla. Ananu3 nuzobpakeHui
OCHOBAH Ha KJIETOYHBIX (hJIYOPECLEHTHBIX CHTHAJAX AJIs HASHTH(PHKALMHA TO3UTHBHBIX KJIETOK.

Onpenensitor [TP-nmo3uTHBHBIE KJIETKH MO CPeAHEH HHTEHCUBHOCTH. MICIOB3yIOT 001IyI0
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HHTEHCUBHOCTH 575-640 um ot fioauna nponuaus/JIHK mist unentuduKanmy OTAETbHBIX KIETOK.
Pesynwrat ananuza cocrapnser % nosutuBHbIX KieTok PIL ICso onpenenstor mytem
AnnpPOKCHUMAIMH KPUBOH ISl JIOTHCTUUYECKOT'O YPABHEHHUSI C UETHIPEMSI ITApaMeTPaMH ISl KaXKI0TO
BbIBOAA ¢ ucnonb3osanneM GENE DATA™,

Pe3ysbTaThl 3TOr0 aHANIM3a IEMOHCTPUPYIOT CHIbHOE nHrnOuposanue Pllo u
¢byHkunoHaNBHEINA aHTaronn3m npumepos 1, 1A u 1B B kinetkax MCF7 (ESR1 YS537N,
reTepO3UrOTHRIA MyTaHT) paka rpyau. OtHocurtenbHbie 3HaueHus [Cso mpumepos 1, 1A u 1B (u
AOPYrux) B 3TOM aHaju3e nokas3ansl B Tabmuie 9 vmwke. OtHocutensHbie ICs0 TecTHPYEeMBbIX
MPUMEPOB COSIMHEHNN HaXoasITCs B auana3one ot okoyio 0,0118 no > 1,6 MxM, uto yka3biBaeT Ha
TO, YTO IPHUBEACHHbIC B KAUeCTBE NPHUMEPOB COSAUHEHHUS SBJISIFOTCS CHJIbHBIMU aHTarOHUCTaMHU
mytanta POo (Y537N) u cunbHBIMH HHTHOUTOPAMH TPAHCKPHIILMH, OOCcpenoBanHoN PDa, 3a
uckmrodyenuem npumepa 2B 1,6 mxM). PIlo (PGR) takske siBisieTcst MUIIEHbIO TpaHCckpuniu POa,
U pe3yJIbTAThI 3TOTO aHAJIN3a IEMOHCTPHPYIOT CHJIBHOE HHIHONPOBaHUE OMoCpenoBanHoi POa

tpanckpunuuu Plla.
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Tabanna 9: Anann3 HHrHOHPOBAHHS

Pllo. (pynxknuonansHbIi anTaronnsm PJo) B KieTkax

MCF7 YS37N 682 CRISPR
IIpumep Ne OTtHocuTeLHAA
ICso (MxM)

1 0,01679 + 0,00003, n=2
1A 1,20 + 0,29, n=2

1B 0,0130 £+ 0,0059, n=14
2 0,01451 + 0,002619, n=2
2A 0,02494 + 0,007386, n=3
2B 1,639 +0,2228, n=3

3 0,07717 £ 0,01154, n=2
3A 0,6117
3B 0,016

4 0,03854 + 0,003865, n=2
4A 0,5052
4B 0,01181

5 0,06614 + 0,01551, n=2
5A 0,3945
5B 0,01822 + 0,009815, n=2
6 0,06319 + 0,01609, n=2
6A 0,2364
6B 0,0136

7 0,1271

8 0,04124 + 0,006572, n=2
8A 0,4335 + 0,1946, n=3
8B 0,008926 + 0,003828, n=3
10 0,007936 + 0,003163, n=3
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Anamm3 uarnonposanus Pllo (pynxknnonansubii antaronnsm PJo ) B kieTkax
MCF7

Hens cnenyromero ananu3a uaruduposanus Pllo (QyHkmonansHbIi anTaronusm POa ) B
KJIETKaX MpeIHa3HauyeH Ul ONpeAesieHIs] aHTAarOHUCTHYECKON aKTHBHOCTH TECTUPYEMOTO
coemuHeHus npoTuB perentopa POa. Okumaercs, 4TO aHTArOHUCT B 3TOM aHaM3e OJIOKUPyeT
dyukiuio perentopa POo. Pllo siBnsercs HIKECTOSAIIEH TPaHCKPUIIIMOHHON MHIIEHBIO PO, 1,
CIIeIOBATEJIBHO, OJKUIAETCS, YTO aHTaroHUCT POa Oyner unrnbuposats sxcnpeccuto Pllo.

BrIMOMHSIOT yCI0BUS aHAIN3A, KaK MOAPOOHO OMKMCAHO B aHAIM3E Acumen OCHOBAHHOM Ha
KJIETOUHOM pas3pyuieHnu POa Beie, ncnos3ys Jnauio Kietok MCF7, 3a uckimodeHnemM Toro, 4to
nepen pacrnpeneieHneM TeCTUPYEMOTo COSMHEHNs] YAAJSIIOT Cpely C IJIAHIIeTa U IpeIBapuTeIbHO
00pabaThIBAIOT BCE JIYHKH, KPOME JIYHOK C OTPUIATEIbHBIM KOHTPOJIEM (cTosder 24 miaHieTa),
aHAIMTUYECKON cpenoit, conepskateit 0,47 HM sctpaguona, B Teuenue 30 MunyT. B aTOM ananuse
OPOBOISIT MMMYHOOKpaIuuBanue st ooHapyskerusi PIlo v CKaHUPYIOT MUIAHIIETHI TPU TTOMOLIH
ACUMEN EXPLORER™ [na3epHblii CKaHUPYIOIIH# (DIIyOpECLEHTHBII IUTOMETP [UIs
mukporanieTos, npou3soaumeiii TTP LABTECH LTD] ans uzmepenus Plla. Ananu3
U300pakeHUI OCHOBAH HA KJIETOYHBIX ()JIyOPECHEHTHBIX CHTHAJIAX ISl UASHTU(DUKALINN
no3uTHUBHBIX KiIeToK. Onpenenstor PIlo-mo3uTHBHBIE KJIETKH O CPEHEH HHTEHCUBHOCTH.
Hcmonb3yroT o0IyI0 HHTEHCUBHOCTD 575-640 M ot fomuna nporuaus//THK mis unentrdukammm
OTHEeNbHBIX KJIeTOK. Pesynbrat ananmm3a cocrasiser % Pllo-nosutuBHbIX Kiietok. [Cso onpenensoT
MyTeM anmpOKCUMAIIUN KPUBOH IS JIOTHCTHYECKOTO YPABHEHUS C YETHIPbMS TApaMeTpaMu IJIst
kaxkoro BeiBoja ¢ ucnojibdopanueM GENE DATAT™., Pe3ynbTaThl 3TOrO aHAIN3a TEMOHCTPUPYIOT
cunpHOe uHrubuposanue Pllo u pynkunonansHbiii anTaronu3m [Ipumepor 1, 1A u 1B B kimetkax
MCF7 paka rpynu. OtHocutenbhbie [Cso IIpumepos 1, 1A u 1B B 5TOM aHamu3e moka3aHbl B
Tabnuie 10 Huke. OtHOCUTENBHBIE [C50 MPUBENEHHBIX B KAUECTBE MPHUMEPOB COEAUHEHHIT
HaxoAuTcs B auanas3one ot okojio 0,029 mo >2 MxM, 4To yKa3slBaeT Ha TO, YTO BCE NPUBEICHHBIE B
KauecTBe NPUMEPOB COSNNHEHNS, 32 HCKIIIOYeHneM 1 A u 2B, sSBISIFOTCS CHIIBHBIMU aHTAarOHUCTAMHU
Oenka aukoro tuna POo U CHIBHBIMH HHTHOMTOPOM TPaHCKpUILUH, onocpenoBanuoi POa. PIla
(PGR) Takske sBNIsieTCS MHIIEHBIO TPAHCKpUIIHK PDa, 1 pe3ynbpTaTsl 3TOr0 aHaIN3a
JIEMOHCTPUPYIOT CUIIbHOE HHIHOMpOBaHue onocpenoBanuoi POo tpanckpuniuu Plla B
TECTUPYEMOH KOHIIEHTPALIUH.

Ta6anna 10: Anann3 uarn6uposanus Pllo (pyHKIHOHANLHBIH AHTATOHH3M

PIa ) B knerkax MCF7
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IIpumep Ne OtHocuTtesnbHas ICsy (MxM)
1 0,1283 + 0,0226, n=3
1A >2,000
1B 0,04129 + 0,03370, n=16
2 0,1634
2A 0,1215 +0,05368, n=2
2B >2,000
3 0,07666 + 0,02101, n=3
3A 0,9274
3B 0,03435
4 0,07626 + 0,1676, n=3
4A 0,8465
4B 0,02866
5 0,1180 +0,01230, n=2
5A 0,6002
5B 0,03203 + 0,005306, n=2
6 0,08258 + 0,005682, n=3
6A 0,2528
6B 0,02835
7 0,1134 +0,02087, n=2
8 0,06835 +0,02273, n=2
8A 0,2058
8B 0,04848 + 0,02944, n=2
10 0,02633 + 0,004459, n=3

Ananuz npoaundepanun kierok B MCF7 u MCF7-ESR1 YS37N-682
enbio crieayomux aHATM30B Mposndepannu KJIETOK OObIUHO SIBJIIETCS OMPeNeIeHne TOro,
OKa3bIBAET JIU TECTUPYEMOE COEIMHEHHE BIIUSHIE HA MPOH(epaItio KIETOK.
Bricesator kinetkn MCF7 (mprobperennsie y ATCC HTB-22) ¢ mnotaHocTthio 2000 kiieTok
Ha yHKY B cpene DMEM, cBoboaHoit ot penosnosoro kpacuHoro, 10% FBS (o6sem 20 mki1)

(oumieHHbIH OT yruisi) B 384-1yHOYHBIH IUIAHINET AJIs1 KYJIbTHBUPOBAHUS KJIETOK C MPO3PAYHBIM
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naom. [Tomemator MCF7-ESRY 537N -682 (creneprpoBaHHbIE IOCPEICTBOM PEAAKTUPOBAHUS TeHA
CRISPR/Cas9 rena ESrl B knetkax MCF7, kion Ne682) B cpeny DMEM ¢ no6asnenrnem 10% FBS
1 1% aHTHOMOTHKOB NEHHIMJUTHHA/CTPENTOMHULUHA TPU MIOTHOCTHA 1000 KJIETOK HA JIYHKY.
Hukyoupyrot mnaniets! npu 37 °C u 5% CO». Ha cnenyromiumii 1eHb BBOIAT B KJIETKH
tectupyemoe coenunenue. Mcnomb3yrot akycruyeckuii nozatop Echo 555 mis nmonyuenus
CepuitHBIX pa3BeneHuil TecTupyemoro coeaunenus (1:3) B muanazone ot 60 MxM mo 0,003 mxM.
J03upyIOT KJIeTKH, 100ABJIsist S MKJI M3 IUIAHILETa JIsl CEpUHHOTO Pa3BEEeHUs B IIAHIIET IS
KJIETOK C MOjTydeHreM kKoHeuHol koHuerTpaunn DMSO 0,2% ¢ nuanazoHoOM 103 KOHEUHOU
KOHIIeHTpaluu tectupyemoro coequaenus ot 20 go 0,001 mxM. JIjs MakcUMaJIbHOM TOYKH
UCIIONB3YIOT cpeny, coaepkainyio 0,2% DMSO, u njis MUHIMAJIBHON TOYKH UCTIOJB3YIOT
(bynBecTpaHT, pa3OaBIeHHbI 10 KOHEYHBIX KOHIEHTpauuil 2 MKM B cpezie AJis BRIPAIUBAHHS,
comepskaiueit 0,2% DMSO. [Tocne no3upoBaHus TECTUPYEMOTO COEMHEHUSI HHKYOUPYIOT
wianersl ¢ kiaetkamu np 37 °C u 5% CO». Uepes cemb anel nmocie n00aBieHus TECTUPYEMOTO
COEIMHEeHNs] BBIHUMAIOT IUIAHIIETHI U3 HHKYOaTopa u 1o6asisitor 96% xonoxxoro EtOH (65 mxin) B
KakAyro JyHKy. Uepes 30 munyT ymanstor cpeny u nodasisiror PHKazy (20 Mk, 50 mkr/m)
(Sigma) u pacteop omuna npornuaust 1:1000 B PBS Ha nysky. ['epMeTH3HPYIOT MIAHIIETH 1
HHKYOUPYIOT 1 Yac mpu KOMHATHOM TeMIlepaType Ha cTosie (B 3aIUUILIEHHOM OT CBETA MECTE).
Ckanupyror mianmetsl npu nomoin ACUMEN EXPLORER™ [na3epHbIi CKAHUPYIOIIHAN
(bnyopecueHTHbIN uTOMETp Uis TianineTos, npoussoaumbii TTP LABTECH LTD]. Knerounas
munaust MCF-7 pacter, 00pasys arperatsl, KOJMYECTBO KJIETOK KaK KOJMUECTBO OOBEKTOB HE MOKET
OBbITh MCIIOJIB30BAHO Il CYMTHIBAHHUS, TAKUM 00OPa30M, KOJIMYECTBO KIIETOK MOKET OBITH OLIEHEHO
NPU TOMOIIHU TPEANOIaraeMoro KOJHMuecTBa KJIETOK (PaCCUNTHIBAETCS P MOMOLIH MapameTpa
Tomiaay (OTHOLEHNe O0Lel MIoma M K O0Imel Momy ISy KJIETOK (3aaHHbIH qUana3oH
nukoBoi nHTeHcusHocTH FL-1 (ITH) u cpenueli miomany momyJisiuy OTASIBHBIX KIETOK
(onpenensiercs no nepumetpy)). ICso onpenensroT myTeM annpoKCUMALMK KPUBOH TSI
JIOTUCTUYECKOTO YPaBHEHUS C YETHIPHMS MapaMeTpamMu AJisl KaKIOTO BEIBOJA C MCHOJB30BAHUEM
GENE DATA™, Otuocutenshbie ICso [Tpumepos 1, 1A u 1B (u apyrux) B kiierkax MCF7 ESR1
miukoro tumna u MyTaHTHbIX KiaeTtkax MCF7-ESR1 Y537N nokasanst B Tabnuie 10 Huxe.
PesynbTaTel 3TOr0 aHAM3a JEMOHCTPUPYIOT CHIIBHYIO aHTUIIPOIU(DEPATHBHYIO aKTUBHOCTD H
UHrUOMPOBaHKE POCTA KJIETOK mpu nmomouryu npumepos 1, 1A u 1B (u apyrux) B kinerkax MCF7
(ESR1 pukoro tuna) u MCF7 (mytant ESR1 Y537N) paka rpynu. OTHOCHTEIBHEIE

ICso mpuBeneHHBIX B Ka4eCTBE MPUMEPOB COSIMHEHNI HaXOMsITCs B Auana3one ot okojo 0,0035 no
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1,176 mxM B MCF7 ESR1 nmukoro tuna u ot 0,014 no 1,86 mxM B kinerkax MCF7 (myrant ESR1
Y537N) paka rpynau, 4ToO yKas3bIBa€T HA TO, YTO BCE IPUBEIEHHBIE B KAYECTBE MPUMepa COSIMH HUS
JEMOHCTPUPYIOT CHIIBHYIO aHTHIPOJIM(DEPATHBHYIO AKTHBHOCTh M HHTHOUPOBAaHUE POCTA KJIETOK

MCF7 (ESR1 muxoro tuna) 1 MCF7 (mytant ESR1 Y537N) paka rpymu.



Taomuna 11: Anaym3 npoaundepanuu kierok B MCF7 u MCF7-ESR1YS37N-682
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Otnocureasnas 1Cso (MxM)

OTHOCHUTEILHAS

ICso (kM) MyTaHTHBIX

IMpumep Ne
MCF7 ESR1 auxoro Tuna kjaerok MCF7 ESR1
YS37N
1 0,00768 + 0,01263, n=3 0,0321 + 0,0068, n=2
1A 1,18 + 0,68, n=4 1,86 + 1,03, n=4
1B 0,00349 + 0,00225, n=11 0,0167 + 0,0091, n=12
2 0,00425 0,05113
2A 0,00612 0,04284 + 0,002666, n=2
2B 0,4053 0,7777
3 0,3287 0,0239%4
3A 0,303 0,6169 + 0,1735, n=3
3B 0,008785 0,02144 + 0,008938, n=3
4 0,02861 0,02664
4A 0,2862 0,5442 +0,2181, n=3
4B 0,003496 0,01433 + 0,004925, n=3
5 0,08009 0,07252 + 0,02632, n=2
S5A 0,4095 0,5167 + 0,09497, n=3
5B 0,007666 0,02131 + 0,01300, n=3
6 0,05128 0,02362
6A 0,0759 0,3234 + 0,1758, n=3
6B 0,01539
7 0,01902 0,04479 + 0,01188, n=2
8 0,04157 0,03290 + 0,003002, n=2
8A 0,1743 0,6621 +0,1173, n=2
8B 0,005083 0,01419 +0,01108, n=2
10 0,004379 0,01059

Anajn3 nesiesoro narudouposanud In Vivo (HUIV) (anamms PGR RT-qPCR) B

omyxoasax MCF7
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Hensto atoro anamusa ULV siBasieTcs uaMepenne CiocOOHOCTH TECTUPYEMOTO COSANHEHUS
(CCPD) unrubupoats 3kcnpeccuto (Tpanckpunuuio) resa Pllo vuxe POa B
KCEHOTPAHCIJIAHTUPOBAHHBIX OMYXOJISIX, HMIJIAHTUPOBAHHBIX MBILIAM.

HNmmnnaatupyror camkam meitieir NOD SCID (22-25 r) ot Envigo RMS, Inc., Maaucos,
Buckoncun noakoxkno 5x10e® PO-nosutusnbie knetkn MCF7 paka rpymu (ATCC, Ne HTB-22) B
obnacte npasoro ¢uanra B 1:1 pacreop HBSS+MATRIGEL™ (200 mki1). UMnuiaHTHPYIOT
rpanyisl 17-B acrpamuona (0,18 mr/rpanyina, BeicBobokaenue 90 nueit, ot Innovative Research)
MOAKOKHO 32 1 IeHb A0 UMIUTAHTALMH ONMYXOJIEBBIX KJIETOK. M3MepsroT poCT ONMyXoJH | Maccy Tena
IBaXKIbI B HEJEJI0, HaUMHAas C CeIbMOro JHs nocie uMmIutantauuu. Korpa pasmep onyxomnu
nocturaeT 250-350 MM?, paHIOMU3HPYIOT )KUBOTHBIX ¥ TPYIIUPYIOT MX B IPYIIIIBI MO MATH
JKMBOTHBIX. BBOSIT )KMBOTHBIM HECKOJIBKO 7103 TECTHPYEMOI'O COEAMHEHHUS B CIIELH(PHUECKOM sl
Tectupyemoro coenunenust Hocutene (1% runpoxcud Tmenoio3a/0,25% TWEEN® 80/0,05%
NEHOTracUuTe b B OUUIIEHHOH BOJIE) MJIM TOJIbKO HOCHTENIEM ITEPOPAILHO B T€UEHUE 3 THeH U
COOMPpAIOT OIYXOJIM U KPOBb Yepe3 KelaeMble HHTEPBAJIbl BPEMEHH MOCIe MOCIeTHEH TO3bL.
YMepIIBISIOT )KUBOTHBIX HCIIOJB3Ysl AHECTE3HIO H30(TyPAHOM H BBIBHX IIEHHBIX ITO3BOHKOB.
BricTpo 3amopakuBatoT omyxosu u xpausat npu -80 °C no o6pabotku s Beienenus PHK u
ananmsa PB-kIILP. Cobuparor kposs B npobupku ¢ EDTA, 3amemisaroT Bpaienue ais coopa
ia3mel 1 3amopaxkuBatoT npu -80 °C B 96-nyHouHOM maHiere. OnpenenstoT BO3AeHCTBHE
TECTUPYEMOTO COeTMHEHUS TTPH MOMOIIN MACC-CIIEKTPOMETPHUH.

H3MenpyaroT OMyXO0JIH B JKUAKOM a30Te U JIU3UPYIOT B Oydepe mst smsuca 1 XxPHK (u3
Habopos s Beiaenenust PHK) ¢ ucnons3zoBannem mapukos Matrix D (MP Biomedical, Ne 6913-
500) B mamune FASTPREP-24 ™ Cell Disrupter (MP Biomedical). [TepenocsaT nmu3atsl onyxonei B
cBexkre mpoOupku mocse Bpawenus npu 14000 o6/muH B Teuerne 20 munyT npu 4 °C. Beigensior
PHK u3 onyxonessix su3atos npu nomoru Habopa PURELINK® RNA Mini (Invitrogen Ne
12183018A) unmu RNeasy Mini Kit (Qiagen Ne 74104 u Ne 74106). V nansitor 3arpsizaenus JTHK mpu
nomoinu Habopa PURELINK® DNase (Invitrogen Ne 12185010) uni Habopa RNase-Free DNase
(Qiagen Ne 79254). U3mepsiroT koHIeHTpawuio BeiaenenHoi PHK, pa3baBue obpasiiel BOIOH,
ceobomnoit ot PHKasel, 1 u3mepsitor noryomenue npu 260 HM Ha CYMTHIBATENE ISl JIAHIIETOB
(SpectraMax190). BeruntaroT cpeHee nuaMepeHue noroieHus npu 260 HM NyCTOro OnbiTa
(ronbko Bona, He conepikamias PHKa3y) u3 uamepenuii npu 260 M Bcex apyrux obpasios PHK.
Pazeomst obpasust PHK no paBHbIX KOHIIeHTpawuii B Boae, cBoboauoi ot PHKa3el. CuHTE3UupYIOT

kJIHK u3 pazbasnennoii PHK, ucnone3ys cucremy cunTtesa nepoit uenu ais PB-TTLP (Invitrogen,
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Ne 18080-051). ns nposenenus PB-kIILP, cHauana pasz6asnstor k/JHK B Bone, cBoO0IHOM OT
PHKa3ze1l. O6vemunsitor 2x Absolute Blue gPCR ROX Mix (Thermo, Ne AB-4139/A), npaiimep
PGR (Thermo, Hs01556702 m1) u pa3seenennyro k/IHK s kaykaoit peakiiuy B MJIAHIIETE ISt
PCR (Applied Biosystems, Ne 4309849). Ammmudunupyror k/IHK, nakyOupys o0pa3ubl B Te4eHHE
2 munyt npu 50 °C, a 3atem 15 munyt npu 95 °C B repmonukiepe (ceentatop ABI Prism
7900HT). IIponomxatot uakybuposats npu 95 °C B Teuenne 15 cexynn, a 3arem npu 50 °C B
teuenne 60 cexynn, Bcero 40 mukiioB. LUKl HOPMAJIM30BAHBI 10 IOMAIITHEMY T'eHY H
UCTIONB3YIOTCA Ui pacuera % uaruduposanust PGR nmo cpaBHEHUIO C OHUM HOCHTEJIEM.
AHaIM3HUPYIOT KOKABIH 00pasen B ABYX SK3EMIUIIPaX U HCIOJIb3YIOT CPEIHHE YUCIIA JIsl PACUETOB.
PaccunteiBarot nenesoii npouent uaruouposanus (PGR) npu nomomu Excel u XL Fit.

PesynbraTh 3TOr0 aHanusa qeMoHCTpupyioT, uto [Ipumep 1B unrubupyer sxcupeccuro Pl
(PGR) B Mozenu kceHOTpaHCIIAHTHPOBaHHOU onyxoiu. [Ipumep 1B unrubupyer sxcnpeccuro Plla
(PGR) Ha ~78% B MOzeny KCEHOTPAHCIUIAHTHPOBAHHON OMYXOJIM B TeueHue 24 4acos ¢ 1030 30
MI/KT IPH [I€POPATLHOM BBEIEHUH. JTH PE3yJIbTATHl JEMOHCTPHUPYIOT 3HAUUTEIFHOE H YCTOWYHBOE
HHrHOMPOBAHKE AHTATOHUCTHYECKON aKTUBHOCTH PDo, 11 onocpenoBanHoi POo, TpaHCKPUTIIIUOHHOM

AKTUBHOCTH i1 VIVO HA MOJEHN KCEHOTPAHCIIJIAH THPOBAHHOMN OMYXOJIH.

HccnenoBanne HHruOHPOBaHHUS POCTA OMYX0JH in vivo Ha PI-no3uTuBHbIX (ESR1
AHKOI0 THNA) MOJAEJISIX KCEHOTPAHCIUIAHTHPOBAHHOH ONYXOJIH paKa rpyam,
HMILUIAHTHPOBAHHOH MBIIIAM
Ienbro creayromiero aHaau3a HHruONPOBaHKS KCEHOTPAHCINIAHTUPOBAHHOM OITyXOJTH
SIBJISIETCS] HU3MEPEeHNEe YMEHBIIeHUs] 00beMa OIyXOJId B OTBET Ha BBEIEHUE TECTUPYEMOTO
COSIMHEHNS.
Pasmuosxkarot knetku MCF7 paka rpynu genoseka (ATCC Ne HTB-22) u HCC1428 (ATCC
Ne CRL-2327) B kyabType, cobuparot u Beoaar 5x10e® knetok B pacteope HBSS+MATRIGEL™
1:1 (200 mxJ1) HOAKOXKHO HA 3aAHUH npaBblii 00k camok Mmeierd NOD SCID (22-25 r, Envigo RMS,
Inc). 3a nBamuaTh YeTHIpe Yaca M0 UMILIAHTALIMH KJIETOK UMIUTAHTUPYIOT rpanysisl actporena (0,18
mr/rpanyiny, 17 acrpanuon, Beiceoboknenue 90 queili, Innovative Research) moakoskHo.
Pasmuoskarot kietku T47D paxa rpymu uenoseka (ATCC Ne HTB-22) B kynbType, cCOOHpAIOT
BBOIAT 5% 10€® Ky1erok B pactBope HBSS+HMATRIGEL™ 1:1 (200 MKJT) MOAKOKHO HA 3aTHUM
npassiii 6ok camok Meimedr NOD SCID (22-25 r, Envigo RMS, Inc). 3a 24 yaca 1o HMIUaHTauH

KJIETOK UMIUIAHTHPYIOT rpanysibl actporena (0,38 mr/rpanyiny, 17 actpanuon, BeiceobokaeHue 90
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nuel, Innovative Research) moakosxHo. Pasmuoskarot kietku ZR-75-1 paka rpyau yesioBeka
(ATCC Ne CRL-1500) B kynbType, cobuparoT u BBoaat 5x10e® kierok B pacTBOpe
HBSS+MATRIGEL™ 1:1 (200 MkJ1) MOJKOKHO Ha 3aHUN npaselii 60k camok Mermeit NOD SCID
(22-25 1, Envigo RMS, Inc). 3a aBanuarte 4eTbIpe 4aca 10 UMIUIAHTALMH KIIETOK KHBOTHBIM BBOIST
BHyTpHuMbILIeuHo (10 mr/mi) 50 Mk actpaauona Banepata (Delestrogen®), u 3aTem oauH pa3
kaxzele 14 gHelt B TeueHue BCero ucciienopanus. M3mMepsoT poCcT OMyXOJId U MacCy Tejla ABAKIbI B
HeJlelI0, HAUKHAsI C CeAbMOro AHs nocie uMmiuiantanuu. Korna pasMepsl onyxonu gocturaiotr 250-
350 MM?, )KUBOTHBIX PAaHIOMHU3MUPYIOT U TPYNIUPYIOT B IPYIIIHI IO 5 5KUBOTHBIX. [ OTOBAT
TecTUpyemoe coenunenue, npumep 1B B mogxonsiem Hocurene (1%
ruapokcudTHIET0103a/0,25% TWEEN® 80/0,05% nenoracuTens B OUHILNEHHOW BOAE) H BBOIST
yepes JKeyIouHbIl 305 B TeueHne 28 nuer, QD. Onpenensior OTBET ONyXOJH IMyTeM H3MepEeHHs
o0bema OmyXoJu /1Ba pasa B HEJEIIO B TeYeHHe Kypca JieueHus.. [Ipu n3mepennu oObemMa OnyxoJi B
Ka4yecTBe 00Iel Mepbl TOKCHYHOCTH MPUHUMAIOT MAcCy Teja.

Bruto oOHapyskeHo, uto coenuHenue [Ipumepa 1B umeer 3nauenus nensta T/C%, xak
nokasano B Tabnune 12 Huke. ITH pe3yabTaThl MOKA3BIBAIOT, 4TO coequnenne [lpumepa 1B
JEMOHCTPUPYET XOPOIUYIO NEPOPAIBHYIO OMOIOCTYITHOCTh Y MBIIIEH U 3HAUUTENIBHYIO
POTHBOOMYXOJIEBYIO aKTUBHOCTh UJIH perpeccuto omyxoju Ha PO-nosutuBHbix (ESR1 mukoro

THTA) KCEHOTPAHCIJIAHTUPOBAHHBIX MOJIENSIX paKa IPyad YesioBeKa.
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Tabauna 12: UccoienoBanne HHrHOHPOBAHHSI POCTA ONMYXOJIH iR Vivo
HA KCEHOTPAHCIJIAHTHPOBAHHBIX Moae six PJ)-no3uTuBHOrO paka rpyam,

HMILJIAHTHPOBAHHOI'0 MbILIAM

Henwsra T/C%
Monenp onyxomnu Jo3a (mr/kr) wi % p-3HaueHHne
perpeccuu

MCF7 3 -26 0,001*
(Kcenorpancruianrar 10 -46 <0,001*
paka rpy/m) 30 -36 <0,001*

T47D 3 30 0,008*
(Kcenorpancmantat 10 -11 <0,001*
paka rpy/am) 30 -28 <0,001*
ZR-75-1 3 4 <0,001*
(Kcenorpancmianrat 10 0 <0,001*
paka rpyam) 30 19 <0,001*
HCC1428 10 -45 <0,001*

(KcenoTpaHcmiaHTaT

paa rpyn) 30 -22 <0,001*

Anann3 o0beMa OMmyx0JId OCHOBaH Ha KOBapHarnoHHOU cTpykType Log 10 u SpatialPower.

*: sHaunTeNbHO (p<0,05) MO CPaBHEHUIO C PACTBOPUTETIEM KOHTPOJIEM .

Henvta T/C% paccunThIBarOT, KOr/1a KOHEUHBIH 00BEM ONMyXOJid B 00paboTaHHOM rpyrme
HAXOJMJICS HA YPOBHE UJIM BBILIE HCXOAHOr0 o0beMa onyxonu. @opmyna 100%*(T-To)/(C-Co), B
koTopoii T u C SBASIOTCS CpEAHUMU KOHEUHBIMU O0BEMaMHU OMyXOJH B 00pabOTaHHOI HITH
KOHTPOJIbHOM Trpyrine cooTBeTcTBeHHO. To u Co - cpeiHue HCXOIHbIe OOBEMBI OMYyXOJIel B JAHHBIX
rpyImnmax.

% perpeccuu pacCUUTBHIBAIOT, KOrIa KOHEUHBIH 00beM Huke ucxoaHoro. ®opmyna 100*(T-

To)/To, B koTOpOIt To - CpemHMit HCXOMHBINH 00BEM OMYyXOJH i 0OPabOTAHHOI FPYIIEL.

OOb1ee cpefHee 3HAYEHUE BCEX TPYIIN OT HCXOAHOTO YPOBHs (paHIoMu3anus) Ha 32 neHb

UCTOJIb3yeTcs isl Beruucienus % uamenenus T/C.
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HccnenoBanne HHrHOHPOBAHHS POCTA OMYXOJIH in vivo Ha moaeau onyxoum (ST941/HI)

B mytanTHOi ESR1 (YS37S) paka rpyan PDX, uMnianTHpoBaHHOH MbIIIaM
Ienbio cenyromiero aHaan3a HHrHONPOBaHHS KCEHOTPAHCINIAHTUPOBAHHON OITyXOJIH

SABJICTCS UBMEPCHUE YMCHBILICHU S obnema OIIYyXOJIM B OTBET HA BBCACHHUEC TCCTUPYEMOI'O

coemquuenus B MytanTHbIN ESR1 u HezaBucumyio ot ropmonoB (HI) kceHOTpaHCIIIaHTHPOBAHHYIO

(PDX) monens paka rpyau, HOJYyUYEHHYIO OT MAIMEHTa.

Mogens ST941/HI PDX 6sbina pa3zpabotana u Beinyinena South Texas Accelerated Research

Therapeutics (Can-Antonno, Texac). ®parMeHTsI OMyX0IH COOUPANN Y KUBOTHBIX-XO0351€B U
UMIUIAHTHPOBAJIN MBIIIaM ¢ UMMYyHoAedurutom (madopatopus JkekcoHa), U HCCIETOBAHHE
HAYMHAJIM TIPU CpeHeM 00beMe omyxom okoso 125-250 mm?. TlomyuaroT TecTupyemoe
coemuuenue, [Ipumep 1B B noaxonsimem Hocurene (1% ruapokcudtunienitoo3a/0,25%
TWEEN® 80/0,05% nenoracuTes B OYHLIEHHOW BOJE) U BBOIST YePe3 JKEJTyTOUHBII 30H B
teuenne 28 nueit. OnpenensoT OTBET OMYyXOJIH yTeM H3MepPeHUs 00beMa OIyXOJIH [1Ba pasa B
HeZeNIo B TeueHue Kypca jieuenusi. [Ipu nuamepennn o0beMa Onyxoiu B KauecTBe O0Ieil Mepbl
TOKCUYHOCTU IIPUHUMAIOT MAcCCy Tefa.

Bruto oOHapyskeHo, uto coenuHenue [Ipumepa 1B umeer 3nauenus nensta T/C%, xak
nokaszaHo B Tabnuue 13 Huske. DTH pe3ysibTaThl MOKA3BIBAIOT, UTO coenunenne [Ipumepa 1B

JEMOHCTPUPYET XOPOIIYIO MEPOPANIbHYIO OHOIOCTYITHOCTh Y MBILIEH U 3HAUMTETBHYIO

MPOTHBOOITYXOJIEBYIO aKTHBHOCTh HJIA perpeccuio onyxoiim B monenu PDX paka rpyau yenoseka ¢

mytanTHbiM ESR1 (Y537S).

Tadommua 13: UccienoBanne HHrHOMPOBAHHUS POCTA OMYXOJIH i ViVO HA MOAEJH

onyxosu PDX myranTHoro ESR1 paka rpyan, HMIUIAaHTHPOBAHHOW MBILIAM

Henwsra T/C%
Mognens
Ho3za (Mmr/kr) I'padux nm % p-3HaYeHHE
OIyX OJTH
perpeccuun
ST941C/HI 3 QD 66 0,213
(monens PDX 10 QD 15 <0,001*
MYTaHTHOT'O
ESRI1 paka 30 QD 6 <0,001*
rpym)

Ananu3 o0beMa OmyxoJid OCHOBaH Ha KoBapualnoHHou ctpykrype Log 10 u SpatialPower.
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*: 3HaunTeNnbHO (p<0,05) MO CPaBHEHHUIO C PACTBOPUTENIEM KOHTPOJIEM.

Henbta T/C% paccunThiBaim, KOTAa KOHEYHBIH 00beM OMmyxoyu B 00pabOTaHHOM rpymme
HaXOJIMJICS HA YPOBHE WJIH BBILIE HCXOAHOrO o0beMa onyxonu. @opmyna 100%(T-To)/(C-Co), B
koTopoii T u C sBASIOTCS CpeAHUMHU KOHEUHBIMU O0BEMaMHU OMyXOJH B 00pabOoTaHHOM HitH
KOHTPOJILHOH rpynne cootseTcTBeHHO. To 1 Co - cpeiHue NCXOaHbIe 00BEMBI OITyXO0JIel B JAHHBIX

rpymnmnax.

% perpeccuu pacCUUTBHIBAETCS, KOT1a KOHEUYHBIN 00BbeM HIbke ucxoguoro. @opmysna

100*(To)/To, B koTOpOit To - cpenHuit HCXOMHBIN 00BEM OMYXOJH It 00pabOTAHHOM TPYIIIBL.

Ob1ee cpeanee 3HaYEHUE BCEX TPYIT OT HCXOAHOTO YPOBHs (paHaoMu3anus) Ha 32 neHb

UCTIOJIB3yeTCs AyIst Bhruucyienust % n3menenus T/C.

KoMOuHHpOBaHHbIE HCC/ICIOBAHUSA

H3-3a HEOTHOPOJHOCTH ONMYXOJIH M MPHOOPETEHHON YCTONYMBOCTH K SHAOKPUHHON
Tepanuu, KOMOMHUPOBAHHAS TEPAIUs CTajla HE3AMEHUMOI NpH JiedeHud PDO-no3uTHBHOTrO U
PacIpoCTpaHEHHOI'0/METACTATUYECKOTO paKa rpyau uist 3(HPeKTHBHOM Tepanuu Win MpeoaoeHus
npuoOPETEHHOM yCTOHYMBOCTH. MBI TpOTECTUPOBATH KOMOHHIpoBaHHbIH 3 dekT [Ipumepa 1B ¢
uaruduropom CDK4/6 - abemarukimbom, uaradouropom mTOR - aBeposumycom, HHTHOUTOPOM
PIK3CA - annemicu6om u uarudouropom PI3K/mTOR - 8-[5-(1-ruapokcu-1-MeTHIa THIT ) THPU THH-
3-mn]-1-[(2S)-2-meroxcunponui]-3-metui-1,3-muruapo-2H-umunazo[ 4,5-c]xuHomiH-2-
onoM («Coemunenue Ay) B msiti PO-MO3UTHBHBIX JIHHUSIX KJIETOK paka Cpyau in Vitro.

AHAJIH3 )KU3HECTTOCOOHOCTH KJIETOK /IS KOMOHHHPOBAHHBIX HCCJIE10BAHHI

BriceBaroT KJIETKH € IUIOTHOCTHIO, YkaszanHOM B TaOmuie 14 Hiwke, B o0beMe cpenpl 20 MK,
OMUCAHHOH B TaOnuue, B 384-1yHOUHBIN MJIAHIIET C MPO3PAYHBIM JHOM ISl KYJIbTHBHPOBAHHUSI

KJICTOK.
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Tadoauna 14: Undopmanus o KJIeTOYHOH JIHHHH JJIsI AHAJIA3A *KH3HECNOCOOHOCTH

KJIETOK
Bpewms
Knerounas | IlnotHOCTB Kommepueckas
Cpena (bukcanuu
JIMHHUS BBICEBAHUS CCBLIIKA
(gacer)

RMPI 10% FBS 1% I1/C,

T-47D 1000 ATCC HTB-133 0,008 Mr/mi ObIUBETO 72
WUHCYJINHA
DMEM 10% FBS 1%

MCF-7 1000 ATCC HTB-22 IT/C 0,01 mr/mn 96

YeJIOBEYECKOro HHCYJIMHA
EFM-19 3000 ACC 231 RMPI 10% FBS 1% I1/C 144
ZR-75-1 1000 ATCC CRL-1500 | RMPI 10% FBS 1% I1/C 144

HYBRI-CARE (1 1 H20,

1,5 r/n Gukapbonara
BT-474 1000 ATCC HTB-20 144
Hatpus, 10% FBS, 1%
I1/C)

ZR-75-30 1000 ATCC CRL-1504 | RMPI 10% FBS 1% I1/C 240

HNukybupyrot mnanmets mpu 37 °C u 5% CO». Ha cnenyromuii 1eHb BBOAST B KJIETKH
TecTupyemoe coequnenue, Ilpumep 1B.

[Monyuator coennuenus B Buae 10 MM ucxonueix pacteopoB DMSO u ucnosne3ytor st
HCCIIEAOBAHHS OTBETA HA JI03Y ¢ MAKCUMAJIbHOM KOHIeHTpanuei, HaunHas ¢ 10 wm 1 MxM, nBa
COEIMHEHHSI, TECTUPYEMBIX BMECTE MpU (PUKCUPOBAHHOM COOTHOLIEHHH, U 3aTEM IMOJTyUEeHHbBIE
cepuitnbie pa3Benenus 1:3, a Takke COeIMHEHUS IO OTAeNbHOCTH Juis onpenenenue [Cso ¢
HavaJbHON KoHUeHTpauued 20 MkM. JI03UPYIOT KJIETKH MyTeM A00aBIEHHS S MKJT U3 MJIaHIIETA
IUTSL CEpHITHOTO pa3BeASHHS B IUIAHIIET IS KJIETOK, IMOJTydas KOHeUHYI0 KoHneHTpanuo DMSO
0,2% c nuama3oHOM KOHEYHOMU 1103bI TecTupyemoro coenuaenus ot 20 no 0,001 MxM s
OTHOKPATHON 00paOOTKH MJTH MEHBIIIETO AUANa30Ha Uit KoMOuHanui. JIJist MaKCMMaTbHON TOUKH
HCHOJIL3YIOT cpeny, copepkamyto 0,2% DMSO, u miss MUHUMaITEHON TOYKH UCHOJIB3YIOT
CTaypPOCIIOPHUH, pa3BeIEHHBIN /10 KOHEYHBIX KOHIIEHTpanid 2 MKM B Cpene Uil BhIPall[iBaHUs,

conepxkaieii 0,2% DMSO. Ilocre no3upoBaHusi TECTHPYEMOTO COEMHEHUSI HHKYOUPYIOT
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wianersl ¢ kiaetkamu npu 37 °C u 5% CO». Ilocne aBykpaTHON HHKYOAIUH C COSTUHEHHUSIMU
BBIHMMAIOT IUIAHIIEThI U3 HHKyOaTopa u nobasisor 96% xonoaueiit EtOH (65 Mki1) B kakayro
nyHky. Uepes 30 munyT yaanstor cpeny u godasisitor PHKazy (20 mki, 50 mxr/mi) (Sigma) u
pactBop Homuaa nponuaus 1:1000 B PBS Ha nyHky. ['epMeTH3upyroT miaHmeTsl 1 HHKYOUpyHoT 1
Yyac npu KOMHATHOH TeMmepaTtype (B 3aIIUIIEHHOM OT cBeTa MecTe). CKaHUPYIOT MUIAHIIETHI PH
nomorn ACUMEN EXPLORER™ [na3zepHblii CKaHUPYIOIINN (IyOPECHEHTHBIH HIUTOMETP IS
wianwmeroB, nponssoguMeiii TTP LABTECH LTD]. ITockonbky HEKOTOpbIE KJI€TOUHBIE IMHUU
pactyT, 00pa3yst arperaTthl, YUCJIO KJIETOK KaK YHUCIIO OOBEKTOB MOXKET HE UCIOIb30BAThCS IS
CUMTBIBAHUS; IOITOMY JIJIsl OLIEHKH KOJIMYECTBA KJIETOK MCIOJB3yeTC s O0LIast MOMYJISIUS MJIOIATN
(oOo3HauenHsbIit quana3oH nukoBoi nHTeHcuBHOCTH FL-1 (ITHM)) unu oOwmas natencuHocTs [TH.
JlanHbIe KOMOHMHALMHY 1N VItro MPeanoaraloT CHHEPTru3M (Kak OIpPENeeHo HIKE) C
xomOunanueii [Tpumepa 1B ¢ abemanukinOoM witl BEPOTUMYCOM B 5 U3 5 PO-mo3UTHBHBIX
KJIETOUHBIX JIMHUI paka rpyau, kak mokasano B Tabmuie 15. KomOunamus [Ipumepa 1B ¢
CoenunenneM A cuHepruuHa B 4 U3 4 UCIBITAHHBIX JUHUN PD-TO3UTUBHBIX KJIETOK paKa rPyH.
Kombunuposauusrii a¢dext [Ipumepa 1B ¢ annenucudbom siBisieTcst aaau THBHBIM B 2 u3 4 PO-
NO3UTHUBHBIX KJIETOYHBIX JIMHUSX PAaKa I'PYAU U CHHEPTUYHBIM B 2 13 4 PO-O3UTHBHBIX KJIETOUHBIX

JIMHUSIX paka Ipyau.



Taosmua 15: Komounauus in vitro Ilpumepa 1B ¢ apyrumu nenesbivMu arenramu B PJ-
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MO3UTHBHBIX KJICTOYHBIX JIMHUAX paKa rpyau

Kneroun Hnnexe
as muHus | O6pabot komOunupo | Cratuctuueckas buonornueckas
ObpaboTka 2
paka ka1 BaHHS UHTEpIpeTarus UHTEPIPETALUS
rpynu (CI50)
IIpumep | AbGemanukimb 0,2675 Cunepruueckuit AU THBHBINA
MCF7 1B
DBepoIuMycC 0,0389 Cunepruueckuit Cunepruyueckuit
Abemanukmb 0,2693 Cunepruueckuit Cunepruueckuit
IIpumep
DBepoIMMYyC 0,0609 Cunepruueckuit Cunepruueckuit
T47D 1B
Annenucu® 0,0818 Cunepruueckuit Cunepruveckuit
Coenunenne A 0,2401 Cunepruueckuit Cunepruyeckuit
Abemannkmb 0,2067 Cunepruueckuit Cunepruueckuit
IIpumep
DBeposmmyc 0,1853 Cunepruueckuit Cunepruueckuit
ZR-75-1 1B
Annemicu®b 1,3717 A UTHBHBIN AU THBHBIHA
Coenunenue A 0,3768 CuHeprudeckuii CuHepruveckuii
Abemanukmb 0,3960 CuHeprudeckuii CuHepruveckuii
IIpumep
DBEPOIUMYC 0,1248 CuHepruydeckuii CuHepruveckuit
ZR-75-30 1B
Annenucu®d 0,4149 A nUTUBHEIN A UTUBHBIA
Coenunenne A 0,7098 Cuneprudeckuii CuHeprudeckuii
Abemanukimb 0,3455 CuHepruueckuii CuHeprudeckuii
IIpumep
DBEpONUMYC 0,5033 Cunepruueckuit AU TUBHBIH
EFM-19 1B
Annenucub 0,2963 Cunepruueckuii CuHeprudeckuii
Coenunenne A 0,4326 Cunepruueckuii CuHeprudeckuii

AHANH3 TAHHBIX H HHTEPHpeTANHA KOMOHMHUPOBAHHOr0 3¢ dexTa

Hcnonb3ytot MeTozbl, OnyOIHKOBaHHBIE B JIUTEPATYPE, AJIsl pacueTa KOMOMHUPOBAHHOTO

addekra in vitro (L. Zhao, et al, Front Biosci, 2010, 2:241-249 u L. Zhao, et al, Clin Cancer Res,

2004, 10(23):7994-8004). [{ns BHISBICHNS] CHHEPreTHYECKUX HIIM AaHTArOHHCTUYECKUX

B3aMMOIEHCTBUI MEXKIY IBYMS JIeKapCTBaMK ObLT MPOBENEH aHAIN3 CIIBUTA KPUBOM C

HCIOJIb30BaHMEM HacTpoeHHoro mabnona XL ¢ naacrpoiikamu XLFit 5. Kpusbie oHOro arenra
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KOPPEKTUPYIOTCSI C HCIOJIb30BaHUEM 4 apaMeTpoB JIOTUCTHYECKOH perpeccun. Kpurepuu u
OTpaHWYeHHs], HCIOJb3yeMble st MOArOHKH: (1) HYbKHSSA yacTh <(-20) dukcupyercs Ha 0 u (i1)
BepxHss yacTh >120 dukcupyercs Ha 100. Eciu Bce Habm0neHUS HIKE OPOTa, YCTAHOBJICHHOTO
MOJIb30BATEJIEM, TO BBIIIOJIHSIETCS MOCTOSIHHAS annpokcumanus ¢ xoamoM = 0, u ICso cunraercs
BBILIIE, YEM MAaKCHMaJIbHAs BKJIIOYEHHAs1 KOoHUeHTpauus. [locie monydenus: abCoMOTHOrO 3HaUEHUS
ICsp anst kKaskoOro OTAENBHOIO areHTa paCCYUTHIBAIOT SKBUBAJICHTHYIO KOHIEHTparuio npu 50%
AKTUBHOCTH JJIs1 OTHEJIbHBIX areHTOB U KoMOuHarmu. Mcnosbp3yst 3TH SKBUBAJICH THBIE
KOHLIEHTPALIMU BMECTE C U3MEPEHHBIMH aKTUBHOCTSIMH, MbI IlepecunThiBaeM abcomoTHyo 1Cso,
KpHUBas ISl OTAENBHBIX areHTOB JOCTHUTHET akTUBHOCTU 50% npu 3HaUEHUSX SKBUBAJIEHTHBIX
KOHILIEHTPALUH, PaBHBIX |, B TO BpeMsl KaK CHHepreTuyeckne komOunHanuu 1octurayt S0% npu
Oostlee HU3KUX 3HAUEHHSIX, YTO MPUBEAET K OTKIIOHEHUIO CIBUra BJIEBO, H AHTATOHHUCTUYECKAs
KOMOHMHALS MOKAKET CIBUT BIPABO. DKBUBAJIEHTHbIE KOHLIEHTPALIMH TAKKE HCIOJB3YIOTCS ISl
pacuera Clso (manexc kombunuposanus npu 50% axtusaoctn), rae Clso paBen abcomoOTHOMY
ICso xpuBoit komOunauuu. Bmecre ¢ Clsp moryT ObITh paccuntansl apyrue CI (MHIeKChI
KOMOWHUPOBaHUS) NMPH pas3auuHbix nmpouentax aktusnoctu (CI10, CI120, CI30, CI40, CI60, CI70,
CI80, CI90). Hns pacuera CInn pacCUUTHIBAIOTCS SKBUBAJIEHTHBIE KOHIIEHTPALIMH TP Pa3IMUHBIX
MPOLEHTaX aKTHBHOCTH. [[J1s1 KakIOro MpoLeHTa aKTUBHOCTH MBI BEIUHCIISIEM TIPEIE
MOTPELTHOCTH, KOTOPBIN MPENCTaBIIIET COOOH NOBEPUTENBHBIN HHTEPBA IPpU 95%, U, UCTIOJB3YSI
STOT AOBEPUTENBbHBIN HHTEPBAJI, MBI PACCUATHIBAEM BEPXHUH MpeeN Kak q00aBIeHue AOMY CTUMON
norpemrHocTd K Cl 1 HIDKHUI npenen kKak BelYuTanue nonyctumoil morpemrHoct k CI. Bepxuuit
npenen = CI + noepurensusiii nHTEepBaT 95% 1 Hmwokuuii npenen = CI - noBepuTeNbHBIN HHTEPBAT
95%. DTu mpenensl 3aTeM UCHOJIB3YIOTCS JIsl HHTEPIPETALUN PEe3yIbTATOB.

Cratuctuyeckas MHTEPIPETALUS T KAKIOTO MPOLEHTA AKTUBHOCTH BBITJISIAUT

CIIEIYFOIIMM 00Pa3oMm:

Hwxuwnit npegen <1 u Bepxuuii npeaen >1 AU TUBHBINA
Bepxunii mpegen <1 Cunepruveckuit
Hwxunit npegen >1 AHTaroHucr
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buonornyeckas nHTEpIpeTALHS IS KAXKIOTO MPOLIEHTA aKTUBHOCTH BBITJISIAUT CJISIYIOIIAM

obpaszom:
ClInn <0,5 Cuneprudeckuii
CInn>05uClnn<2 AnuTUBHBIA
Clnn > 2 AHTaroHucr

Kom0uHupoBaHHBIE HCCIENOBAHUS iR VIVO

H3-3a HEOTHOPOAHOCTH OMYXOJIU M MPUOOPETEHHONW YCTOHUYUBOCTH K SHIAOKPHHHON
Tepaniy, KOMOMHUPOBAHHAS TEPANUsl CTajla HE3aMEHUMOM MpH JieueHH PO-mo3uTHBHOTO U
pacmpoCTPaHEHHOr0/METACTATUYECKOTO paKa rpyau uist 3(h(PeKTHBHOM Tepanuu Win IpeoaosIeHuUs
npuoOpeTeHHo ycToiiunBocTr. [Ipenmnonaraercs, 4to KOMOWHAIUS EIEBOM TEPAITUU MOXKET OBITH
Oonee 3¢ (hexTHBHOI B 3aMEIJICHUH WJIH JaKe MpeKpaiieHnn PI-mo3uTHBHOTO paka rpy/Iu.
KomOunanus nuarudutopos CDK4/6 u dynsectpanta Obuta onobpena mist neuenus PI-
HO3UTHBHOTO METACTATHUECKOT'O paka rPyau, HO y OOJIBIIOro MPOLIEHTA MALMEHTOB PA3BHBAETCSI
PE3UCTEeHTHOCTh U3-3a npuodbperenHbix MyTtamuii B ESR1 mm PIK3CA. B xauecTBe CHIIBHOTO
cynpeccopa u antaronucra PQo nepopansubiii CCPO, takoii kak npumep 1B, moxer ObITh OoJiee
3¢ dexkTHBHBIM B 3aMejieHnd win octaHoBke MyTaHTHOro ESR1 mnu myrantHoro PIK3CA paka
IPyaM B KQYeCTBE €IMHCTBEHHOIO areHTa uid B komOuHamu ¢ uaruounropom CDK4/6, takum kax
abemarukan0 uiu uaruouropom PI3K/mTOR, takum kak coequuenre A. B 3ToM KOHTEKCTE
coemuuenue [Ipumepa 1B Tectupyercst Ha HHTHOMPOBaHKE POCTA OMYXOJH B KOMOWHALIMU C
abeMarkIHOOM (MaTEHTHAs CChIJIKA) UJIH coenHeHneM A (maTteHTHas ccblika). boee KOHKPETHO,
coemuuenue [Ipumepa 1B TecTupyror B koMOuHaIHHK ¢ a0eManuKIMOOM HITH COEIMHEHHEM A Ha
KCEHOTPaHCIIAHTUPOBAHHON MoAesH paka rpyau mukoro tuna ESR1 u myrantHoro PIK3Ca
MCF7.

Pasmuoxarot kietku paka rpyau yenoeka MCF7 (ATCC Ne HTB-22) B kynbType,
cobupatot u BBOAAT 5%10€e® knerok B pacteope HBSS+HMATRIGEL™ 1:1 (200 MKJT) HOAKOKHO Ha
3agHui npasbiil 00k camok Mermed NOD SCID (22-25 r, Envigo RMS, Inc). 3a nBaguats uetsipe
yaca 10 UMIUIAHTAIMH KJIETOK, TOJAKOKHO HMILIAHTHPYIOT rpaHyJibl sctporeHa (0,18 mr/rpanyiny,
17 acrpamuon, Beiceobokaenne 90 muelt, Innovative Research). 3MepsitoT pocT onyXxonu U Maccy
TeJa ABAXKIbI B HEEJIO, HAUMHASI C CEABMOTO HS Mocje uMiutanTanuu. Korma pasmepsl omyxomu
nocturarot 250-350 MM?, JKMBOTHBIX PaHIOMH3HPYIOT W FPYIIHPYIOT B FPYIIIBI O 5 JKHBOTHBIX.

IMonyuator Tectupyemoe coenunenue, [lpumep 1B B momxonsimem nocutene (1%
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ruapoKCcUITHIETI01033/0,25% TWEEN® 80/0,05% neHoracuTes B OUMILEHHOWH BOJE) H BBOIST
4epes JKelyIOYHbIH 3001 B Teuenne 42 nueil. Maruburop CDK4/6 (abemanukinb) nomyvaroT u3
1% HEC B 25 MM Hatpuii-¢pochataom Oydepe, pH 2,0. Marudbutop PI3K/mTOR (Coenunenne A)
nony4yaroT u3 1% ruapokcud tuiiesutooser/0,25% TWEEN® 80/0,05% nenoracurtens B
ounieHHou Boae. OnpenensoT OTBET ONYXOJIM MyTEM H3MEPEHUs: 00beMa OMyXOJIH JBa pasa B
HEZeNI0 B TeueHne Kypca jeuenus. [Ipu uamepennn obbema OnmyxoJid B KauecTBe 00IIel Mepbl
TOKCHUYHOCTH MPUHUMAIOT Maccy Tena. O6beM Omyxoiu OLeHHBaKoT o ¢opmytie v =1x w2 x

0,535, rae 1 - Gosnblile H3MEPEHHOT'O THAMETPA, & W - MEHbIIIE TTEPIEHAUKYJIIPHOTO AUaMeTpa.

CraTucTrueckuii aHaJIu3

CraTucTrueckuii aHAIM3 JAHHBIX 00beMa OMyXOJId HAYHMHAETCS C MPeoOpa30OBaHus TAHHBIX
B JIorapu(hMHUUECKYIO IIKATY [JIsl BHIPABHHUBAHUS AU CIEPCHH IO BPEMEHH U TPYIIIAM JIEYESHUS.
HauHbie 00 00beMe OnyxJId aHATM3UPYIOT MIPH TOMOIIH IBYXCTOPOHHErO TUCIIEPCUOHHOTO aHAH3a
C MMOBTOPHBIMHU M3MEPEHUSIMH 110 BPEMEHH | JISYSHUIO ¢ ucnonb3oBanueM meroauk MIXED B
nporpammaom obecrieuennu SAS (Bepcus 9.3). Monens koppessiiuy it TOBTOPHBIX U3MEPEHHH
npexacrassier codoit Spatial Power. OOpaboTaHHbIe IPYIIIBI CPABHUBAIOT C KOHTPOJIBHOM IPYMITON
B KayKIIbIi MOMeHT BpeMenu. Meromuka MIXED taxske HCIOIB3YETCS OTAENBHO IS KasKAoU
[PYIIBI JIEYEHHUS AJIs1 pacueTa CKOPPEKTHPOBAHHBIX CPENHUX U CTAHIAPTHBIX OLIHOOK B KaKAbIi
MoMeHT BpeMeHu. O0a aHaJi3a YYHTHIBAIOT ABTOKOPPENSLUIO BHYTPH KaXKIOT0 KHBOTHOTO H
MOTEPIO NAHHBIX, KOTOPAs MPOUCXOIUT, KOT/Ia >KUBOTHBIE C OOJIBIIMMHU OMYXOJISIMH YAAJISIFOTCS U3
UCClieIOBaHus Ha paHHeM dTane. CKOppeKTUPOBAaHHBIE CPEIHIE U CTAHIAPTHBIE OMHOKH (C.0.)
HaHECEHbI Ha TpaduK i KaXKI0H SKCIIePHMEHTAIbHOMN TPYIIbI B 3aBUCUMOCTH OT BPEMEHH.
Ananu3 o0bemMa OnmyxoJid OCHOBaH Ha 10g10 M MPOCTPaHCTBEHHOW KOBAPHALIMOHHON CTPYKTYpe

MOIIHOCTH. 3HaYeHne P OCHOBaHO Ha CpaBHEHUH ABYX KOHKPETHBIX TPYIIIL.

Cnocob KOMOMHHUPOBAHHOrO aHAIM3a (He3aBHCUMBbIN aHanu3 no bivcey uis uccnenoBanuit
IVEF)

Bo-nepBbix, 00bIUHAS MOZEIb TOBTOPHBIX H3MEPEHUH MOAXOANUT AJIsl perucTpaunu oobema B
3aBHCHMOCTH OT TPYIIIBI U BPEMEHU. 3aTEM MOKA3aTe Il KOHTPACTA HCIONB3YIOT IS IPOBEPKH
a¢dexTa B3anMOIENCTBUS B KaK/IbIii MOMEHT BPEMEHH C HCIIOJIb30BAHUEM JIBYX
KOMOWHHUPOBAHHBIX CIIOCOOOB JieUueHHs. DTO 3KBHBAJIEHTHO CIIOCOOY HE3aBUCHMOro aHanu3a bicca

U npearojaracT, uTo 00beM OMMYyXOJIN TCOPECTUUCCKH MOXKET NOCTUTHYTE HYJIA, TO €CTh MMOJTHOM
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perpeccun. Oxxunaemerii anauTuBHel 0TBeT (EAR) 11 KOMOMHALIMY PACCUMTHIBAIOT MO IIKAJIE
obwema onyxosu kak: oteT (EAR) o6vem EAR= V1 * V2/VO, rme VO, V1 u V2 - pacuerHbie
cpenHue 00BEMBI OMYXOJIH [IJIs1 KOHTPOJISI HOCUTENSI, TOJIbKO 00pabdoTka 1 u Toyibko 0OpaboTka 2
COOTBETCTBEHHO. ECii TecT B3auMOAeNCTBUS SIBJISIETCS] 3HAYMMBIM, KOMOMHHPOBaHHBIH 3 ekt
OOBSIBJISIETCS] CTATUCTHYECKU OOJIBIINM, YeM aIJUTUBHBIN, UM MEHBIIUM, YeM aTUTHBHBIH, B
3aBHCUMOCTH OT HabOII0aeMoro cpeanero oobemMa KOMOMHALNN, KOTOPBI MEHBIIIE UJTH OOJIbIIIE,
yem 00beM EAR, cootBeTcTBeHHO. B MpOTHBHOM Cilyyae CTaTHCTUYECKUI BBIBO SIBJISIETCS
agmutHBHBIM. Kpome Toro, Onosiornyecku 3HaUMMbIi AUANA30H aJJUTUBHOCTH MOKET OBITH
onpeneneH kak % X Beiie U Hivke o0bema EAR. O6bruno X coctaBnser ot 25 no 40%. 3atem
OMOJIOrHYEeCKHii BBIBO MOKET ObITh CHEJAH JJisi KOMOMHAIMK KaK OOJIbIIe, YeM aIu THBHBII,
AU TUBHBIN WK MEHbLIE, YeM aJIUTUBHBIN, €CIIi HaOII0aeMblii cpeqHuil 00beM KOMOWHAIIH
HIKE, B HJIU BBILIE HHTEPBAJIA a1 TUTHBHOCTH.

MoryT ObITE CHTYyaLINH, KOTAA CTA3KC - JIYULIHHA OKHJAeMbIil OTBeT. B Takux cuTyauusx
criocod brircca Moxker ObITh MPHUMEHEH HENOCPEACTBEHHO K 3HaueHusM % nensta T/C s
nosryuenust npoueHTHoro otkinka EAR: % EAR npensra T/C=Y1 * Y2/100, rme Y1 u Y2 -
npoueHT 3HaueHus aenbra T/C s edeHnst OMHUM areHToM. B HacTosiiee BpeMst He CyIeCTBYeT
CTaTUCTHYECKOTO TeCTa IJisl cpaBHeHus HaOmomnaemoro % nensta T/C B KOMOMHUPOBAHHOM TPyIIE
¢ EAR, HO MOKHO IPUMEHUTH OMOJIOTMYECKHI KPUTEPUI, ONTUCAHHBIH BBILIE,

Kaxk nmokazano B Tabnuuax 15 u 16, neuenue npenapatom [Ipumepa 1B wiu abemanukmnbom
B KaueCTBe €MHCTBEHHOro areHTa npuBoamio K 32% (%dT/C = -32) u 52% (%dT/C = -52)
perpeccur OnyxoJii COOTBETCTBEHHO, i 00a OHM craTHCTUYecKH 3HauuMbl (p <0,001) mo
CpaBHEHHIO C paCTBOpHUTENIEM KOHTposieM . D¢ dekTuBHOCTh koMOuHanuu [Ipumepa 1B ¢
abeMakInOOM ObLIa «MEHbIIIE, YeM aJ AU THBHASY, HO 3¢ dexkTuBHOCT KomOuHanuu [Ipumepa 1B
wioc abemManukind Obla 3HAYUTENBHO BhIle, YeM 3¢ dekTuBHOCT KomOuHaiuu [Ipumepa 1B
otaensHO (p <0,001). OxHako 3¢ dexkTnBHOCTE abemMannkMba B KAUeCTBE €MUHCTBEHHOTO areHTa
He ObL1a CTATUCTUYECKH 3HAYMMOMH B cpaBHeHnH ¢ komOuHamuel (P = 0,055). KomOunauus

NMEPEHOCUTCA ) KUBOTHBIMHU 0e3 3HaYNTETLHON moTepu MaccChl TEIA.
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Taommuna 15: IdpdpexTnBHocTs KomOnHanuu [Ipumepa 1B ¢ abemanukandom B

MCF7 PJ-no3uTHBHOI MOAeIH paka rpyan

Jleuenue 1 Jleuenne 2 Pasnuna® CcoO p-3HauUeHue
IIpumep 15, 10
PactBOpuTesS,
mr/kr, QD x 42, 0,628 0,0658 <0,001*
QD x 42, T10
I1o
Abemanukiuo0,
PactBopuTess,
50 mr/kr, QD x 0,479 0,0658 <0,001*
QD x 42, T10
42, 110

IIpumep 1B, 10
mr/kr, QD x 42,

PactBopurens, 110
0,756 0,0658 <0,001*
QD x 42, 110 | /AGemanukiub,
50 mr/kr, QD x
42, T10
IIpumep 1B, 10
mr/kr, QD x 42,
ITpumep 1B, 10
110
wmr/kr, QD x 42, 0,128 0,0658 0,055
/AbeManukino,
110
50 mr/kr, QD x
42, TIO
ITpumep 1B, 10
mr/kr, QD x 42,
Abemanukiu0,
110
50 mr/xr, QD x 0,278 0,0658 <0,001%
/AbeManukIno,
42, TIO

50 mr/kr, QD x
42, 110 PO

Pasuuna® = neuenue 1 - neuenue 2; * p-3nauenue: 3HaunTebHO (p < 0,05)

CO - CranmapTHas orndka

Tadoimuna 16: IdppexTnBHocTs KomMOnHanuu [Ipumepa 1B ¢ abGemanukanéom B

MCF7 PJ-no3uTHBHOI MOAe/IH paKka rpyan
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% nenvta T/C
KomOuHupoBaHHbIi
Jleuenue nm % p-3HaUeHue Macca Tena
ad ekt
perpeccun
PactBopuTens H.C. H.C.
IIpumep 1B -32 <0,001*
Abemarukmob -52 <0,001*
IIpumep 1B/ bes
MeHnsbilie, ueM
Abemanukiub / -64 <0,001* SHAUYUTEIbHBIX
AU TUBHBIN
(Kombunanus) U3MEeHEeHUH

Anamu3z obrema onyxoiu ocHoBaH Ha Logio u Spatial Power koBapuanmoHHOW CTPYKTYPBI.
* p-3Hauenue: 3HaunTeNHHO (p < 0,05); H.C.. HE COOTBETCTBYET
% nenbta T/C paccUuTHIBAIOT, KOTIa KOHEYHBINH 00BEM OMyxoJi B 00pabOoTaHHON rpyIme
HAXOJIIJICS HA YPOBHE WJIX BBILIIE HCXOIHOrO 00beMa OMyXouiu; U % perpecciu pacCUUTHIBAIOT IS
5 oOBeMa omyxojm Huxe ucxomuoro sHaudenus. ®opmymna 100%*(T-To)/(C-Co), B koropoit T u C
SIBJSIFOTCSI CPETHUMH KOHEUHBIMH 00BeMaMHu OIyXOoJii B 00paOOTaHHOW MIJIM KOHTPOJIBHOM Ipyrine

cootBercTBeHHO. To 1 Co - cpeaHue UCXOAHBIE OOBEMBI OMYXOJIeH B JAHHBIX IPYIIAX.

Kaxk nmokazano B Tabnuuax 17 u 18, neuenue [Ipumepom 1B unu toneko Coenunennem A
10  mpusoguio k 32% (%dT/C = -32) u 36% (%dT/C = -36) perpeccuu OmyxoJii COOTBETCTBEHHO, U
oba sIBNAIOTCs cTaTucTiyecku 3HaunMbIMu (p <0,001) mo cpaBHEHHIO C PACTBOPUTETIEM
koHTpOJIeM. DddexTruBHOCTs KOMOUHanuu [Ipumepa 1B ¢ coenuuenrneM A Oblila KMEHBIIIE, YEM
aaIuTHBHONY, HO 3 dexkTrBHOCTE KOMOMHaUHU [Tpumepa 1B mtoc coenunenne A Obuia
3HAYHUTENBHO JTydlle, yeM 3 ekTuBHOCT TONBKO coemunenus [Ipumepa 1B (p <0,001) uau Tonbko
15  Coemunenus A (p=0,002*). KomOuHaLusi NEPEHOCUTCS )KUBOTHBIMU 0€3 3HAUNTENILHOW MOTEPH

MacCCEhI TCJja.



Tadommuna 17: IdpdpexTnBHocTs KomOnHanuu [Ipumepa 1B ¢ Coennnennem A B
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MCF7 moaesm PI-no3uTHBHOIO paka rpyau

Jleuenwne 1 Jleuenue 2 Pasnuna® CcoO p-3HauUeHue
IIpumep 1B, 10
PactBOpuTer®,
mr/kr, QD x 42, 0,479 0,0759 <0,001*
QD x 42, T10
I1o
Coemunenue A,
PactBopuTess,
7,5 mr/kr, BID x 0,504 0,0759 <0,001*
QD x 42, T10
42, T10
ITpumep 1B, 10
mr/kr, QD x 42,
Pacrteopurens,
I10/Coenunenune 0,761 0,0791 <0,001*
QD x 42, T10
A, 7.5 mr/kr,
BID x 42, T1O
IIpumep 1B, 10
IIpumep 1B, 10 | mr/kr, QD x 42,
mr/kr, QD x 42, | ITO/Coenunenue 0,282 0,0791 <0,001*
110 A, 7,5 mr/kr,
BID x 42, T10
ITpumep 1B, 10
mr/kr, QD x 42,
Coenunenne A,
I10/Coenunenue
7,5 mr/kr, BID 0,257 0,0791 0,002 *
A, 7.5 mr/kr,
x 42, 110
BID x 42, T1O
PO

Pasuuna® = neuenue 1 - neuenue 2; *p-3Hauenue: sHaunTeNBHO (p < 0,05)

CO - CranmapTHas orndka
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Tabauna 18: IppexTnBHOCTH KoMOnHannu [Ipumepa 1B ¢ aGemanukandom B

MCF7 PJ-no3uTHBHOI MOae/IH paKka rpyan

% nenbta
KomOuHupOBaHHBIH
Jleuenue T/C wma % p-3HaYeHue Macca tena
3 dext
perpeccuu
PactBopuTtens H.C. H.C.
IIpumep 1B -32 <0,001*
Coemunenne A -36 <0,001*
IIpumep 1B bes
MeHnb1ie, yem
/Coenunenue A / -65 <0,001* 3HAYHTEJIbLHBIX
aIUTUBHBIN
(KomOunanus) W3MEHEeHHH

Amnanmu3 o0bema onyxosu ocHoBaH Ha Logio u Spatial Power koBapuaimoHHOM CTPYKTYPBL

* p-3Hauenue: 3HaunTENHHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbta T/C paccUuTHIBAIOT, KOTIa KOHEYHBIH 00BEM OMyxoJi B 00paboTaHHON rpyIime
HAXOJIIJICS HA YPOBHE HJIX BBILIE HCXOIHOrO 00BeMa OyXoJiu; U % perpeccuu pacCUUTHIBAIOT IS
obbema omyxonu Huke ucxomHoro sHauenus. ®opmyna 100*(T-To)/(C-Co), B xoropoit T u C
SIBJIIIOTCSL CPEOHUMHU KOHEUHBIMU O0BEMaMHU OMyXOJId B 00pabOTaHHOW HIIH KOHTPOJBHOU TPYIIe

cootBeTcTBeHHO. To 1 Co - cpenHue UCXOaHbIE OOBEMBI OMYXOJIEH B JAHHBIX TPYIIIAX.

Kaxk nmokazano B Tabnuuax 19 u 20, neyenue npenaparom Ipumepa 10 umm abemauukinoom
B KaueCTBe €AMHCTBEHHOro areHTa npuBoamio K 51% (%dT/C =-51) u 70% (%dT/C = -70)
perpeccuu OnyxoJii COOTBETCTBEHHO, M 00a OHM craTHCTUYecKH 3HauuMbl (p <0,001) mo
CpaBHEHHIO C pacTBOpHTeeM KoHTposieM. D dekTuBHOCTh KOMOHHanuu [Ipumepa 10 ¢
abeMakIHOOM ObLIa KMEHbIIE, YeM aJ AU THBHASY, HO 3¢ dekTuBHOCTL KomOuHaruu [Ipumepa 10
witoc abemMauukiub Obl1a 3HAUUTENBHO BhIlIe, YeM 3¢ dexkTuBHOCT KomOuHarmu [Ipumepa 10
otaensHO (p =0,039). Onnaxo 3¢ dexruBHOCTE KOMOHMHALMH [Ipumepa 10 mwitoc abemanukiInb
CYLIECTBEHHO HE OTJIMYaNack OT 3((HEeKTHBHOCTU TObKO abemarnkmba (p=0,905). KomOunarus

NMEPECHOCUTCA ) KUBOTHBIMHU 0e3 3HaYNTETLHON moTepu MaccCel TCIA.

Tadoimuna 19: IdpdpexTnBHocTs KoMOnHanuu [Ipumepa 10 ¢ aGemanukaudom B

MCF7 PJ-no3uTuBHOI MoAeIH paka rpyan
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Jleuenue 1 Jleuenue 2 Pasana® CcoO p-3HauveHue
IIpumep 10, 15
PacteOpuTETH,
mr/kr, QD x 42, 0,659 0,113 <0,001*
QD x 42, I10
1o
Abemarmkanbd S0
PactBopuTess,
mr/kr, QD x 42, 0,445 0,1054 <0,001*
QD x 42, T10
1o
IIpumep 10, 15
mr/kr, QD x 42,
PactBopuTess,
I1O/abemarukano, 0,672 0,1054 <0,001*
QD x 42, T10
50 mr/kr, QD x
42,110
ITpumep 10, 15
IMpumep 10, 15 | wmr/kr, QD x 42,
mr/kr, QD x 42, | [10/abemarukiuo0, 0,013 0,1103 0,905
I1o 50 mr/kr, QD x
42, 110
IIpumep 10, 15
Abemarukmub, | mr/kr, QD x 42,
50 mr/kr, QD x | ITO/abemaruxiu0, 0,227 0,1054 0,039*%
42 110 50 mr/kr, QD x
42, 110 PO

Pasuuna® = neuenue 1 - neuenue 2; *p-3Hauenue: 3HaunTensHO (p < 0,05)

CO - CranmapTHas orudka
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Tadauna 20: IppexTnBHOCTH KoMOnHanuu [Ipumepa 10 ¢ abemanukandom B

MCF7 PJ-no3uTHBHOI MOae/IH paKka rpyan

% nenbTa
KomOuHupOBaHHBIH
Jleuenue T/C wnu % | p-3HaueHue Macca rena
a¢ ekt
perpeccuu
PactBopuTtens H.C. H.C.
ITpumep 10 -51 <0,001*
Abemarukmb =70 <0,001*
ITpumep 10
bes
/Abemaruximnd Mesmbiie, yem
-71 <0,001* 3HAYUTEJIbHBIX
/ aJlTA TUBHBIN
U3MEHEeHU!
(Kombunauus)

Amnann3 o0bema onyxosum ocHoBaH Ha Logio u Spatial Power koBapuainoHHOM CTPYKTYPBL

* p-sHauenue: 3HaunTeNbHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbTa T/C paccUuTHIBAIOT, KO KOHEYHBIH 00BEM OMyxoJi B 00paboTaHHON rpyIime
HAXOJIMJICS HA YPOBHE WJIM BBILIE HCXOIHOrO 00beMa OmyXouiu; U % perpeccuu pacCUUTHIBAIOT IS
oOBeMa omyxojm Huxke ucxomuoro sHaudenus. ®opmymna 100%*(T-To)/(C-Co), B xkoropoit T u C

yXx y , p

SIBJIIIOTCSL CPEOHUMHU KOHEUHBIMUA O0BEMaMHU OMyXOJId B 00paOOTaHHOW MIJIH KOHTPOJBHOU TPYIIe

cootBeTcTBeHHO. To 1 Co - cpenHue UCXOaHbIE OOBEMBI OMYXOJIEH B JAHHBIX TPYIIIaX.

Kaxk nmokazano B Tabnuuax 21 u 22, neuenue npenapatom [Ipumepa 10 wnu annenrncubom B
Ka4eCTBe eqMHCTBEHHOro areHTa npuBoaio K 51% (%dT/C = -51) u 21% (%dT/C = -21)
perpeccuu OnyxoJid COOTBETCTBEHHO, H 00a OHH craTrcTHyeckd 3HaunuMel (p <0,001 u p = 0,013)
10 CPAaBHEHUIO C pacTBOpHUTENEM KOHTpoJieM. DddexTiBHOCT, KoMOuHarmu [Ipumepa 10 ¢
anneaucuOoM Oblia «aaauTHBHASY, U 3 dekTuBHOCTh kKoMOuHanuu [Ipumepa 10 miroc annenucud
ObL1a 3HAUUTETHHO BhILIE, YeM dhdexkTuBHOCTE TONBKO [IpuMepa 10 (p =0,009). DddekTHBHOCTL
komOuHaimu [Ipumepa 10 u annenucuba taxke OblIa 3HAUUTENBHO BhILIE, YeM 3(h(HEKTHBHOCTD
Tonbko anmenucuba (p = <0,001). KomOuHaius nepeHOoCHTCS )KUBOTHBIMU 0€3 3HAYNTENIbHOM

mOoTEpHU MaCChI TCJIaA.

Tadauua 21: IppexTnBHocTs KoMOnHanuu [Ipumepa 10 ¢ annenncuéom Ha

moaesn MCF7 PJ-no3uTtuBHOro paka rpyan
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Jleuenue 1 Jleuenue 2 Pazaua CO p-3HauUeHue
IIpumep 10, 15
PacteOpuTETH,
mr/kr, QD x 42, 0,241 0,1121 <0,039*
QD x 42, I10
I1o
Anmemucub 15
mr/kr (d1-d7,), 10
PactBopuTers,
mr/kr (d8-42), 0,445 0,1121 <0,001*
QD x 42, T10
mr/kr, QD x 42,
I1o
ITpumep 10, 15
mr/kr, QD x 42,
INO/annenucu6 15
Pacrteopurens,
mr/kr (d1-d7,), 10 0,755 0,1121 <0,001*
QD x 42, T10
mr/kr (d8-42),
mr/kr, QD x 42,
1o
ITpumep 10, 15
mr/kr, QD x 42,
Ipumep 10, 15 | [IO/annemmcutd 15
mr/kr, QD x 42, | mr/kr (d1-d7,), 10 0,514 0,1121 <0,001
I10 mr/kr (d8-42),
mr/kr, QD x 42,
I1o
ITpumep 10, 15
Anmemacub 15 | wmr/kr, QD x 42,
mr/kr (d1-d7,), | I1O/annemncud 15
10 mr/kr (d8- | mr/kr (d1-d7,), 10 0,310 0,1121 0,009*
42), MIIK, QD mr/kr (d8-42),
x 42, 110 mr/kr, QD x 42,

10

Pasuuna® = neuenue 1 - neuenue 2; *p-3Hauenue: sHaunTeNsHO (p < 0,05)

CO - CranmapTHas orrndka
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Tabauna 22: IppexTnBHocTs KomOnHanuu [lpumepa 10 ¢ annenncudom Ha

moaesn MCF7 PJ-no3uTtuBHOro paka rpyan

% nenbTa
KomOuHupOBaHHBIH
Jleuenue T/C wnu % | p-3HaueHue Macca rena
a¢ ekt
perpeccuun
PactBopuTtens H.C. H.C.
IIpumep 10 -51 <0,001*
aJmeaucut -21 <0,013*
ITpumep 10 bes
/anmemcud -76 <0,001* ANUTHBHBIH 3HAYUTEIbHBIX
(KomOunanus) U3MEHEeHUN

Amnanmu3 o0bema onyxosu ocHoBaH Ha Logio u Spatial Power koBapuaimoHHOM CTPYKTYPBL

* p-3Hauenue: 3HaunTENHHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbta T/C paccUuTHIBAIOT, KOTIa KOHEYHBIH 00BEM OMyxoJi B 00paboTaHHON rpyIime
HAXOJIIJICS HA YPOBHE HJIX BBILIE HCXOIHOrO 00BeMa OyXoJiu; U % perpeccuu pacCUUTHIBAIOT IS
obbema omyxonu Huke ucxomHoro sHauenus. ®opmyna 100*(T-To)/(C-Co), B xoropoit T u C
SIBJIIIOTCSL CPEOHUMHU KOHEUHBIMU 00BEMaMHU OMyXOJId B 00pabOTaHHOW HIJIH KOHTPOJBHOU TPYIIe

cootBeTcTBeHHO. To 1 Co - cpenHue UCXOaHbIE OOBEMBI OMYXOJIEH B JAHHBIX TPYIIIAX.

Kaxk nmokazano B Tabnuuax 23 u 24, neuenue npenapatom [Ipumepa 10 um 5BepOIMMYCOM B
KauecTBe eqMHCTBeHHOro arenta mpuBoauT K 51% (%dT/C =-51) u 50% (%dT/C = -50) perpeccuu
OIyXOJIH COOTBETCTBEHHO, U 00a oHM craTiCcTUueckH 3HaunMbl (p<0,001 u p<0,001) mo cpaBHEHHIO
¢ pacTtBopHTENIEM KOHTPOJeM . DddekTuBHOCT, KoMOuHaluu [Ipumepa 10 ¢ aBepomumycom ObLiia
«anauTUBHOWY, 1 3 dexkTrBHOCTE KOMOMHALKHU [Tpumepa 10 mtoc sBepoumMyc Obliia 3HAUUTETEHO
BhILIE, YeM 3P dekTHBHOCTE ToNbKO [Ipumepa 10 (p = 0,004). D dexTHBHOCTE KOMOUHALIMH
IIpumepa 10 miroc 3BEpOMMYC TaKKe ObliTa 3HAUUTEBHO BhIIIIE, YeM 3(P(HEKTHBHOCTD TOIBKO
sBeponumyca (p = 0,04). KomOuHatus nepeHOCHTCsI )KUBOTHBIME 0€3 3HAUMTEIbHON MOTEPH MACChI

TCJA.

Tabauna 23: IpdpexTnBHOoCcTH KoMOnHanuu [Ipumepa 10 ¢ 3BepotEMycoM HA

moaesn MCF7 PJ-no3uTtuBHOro paka rpyan



77

Jleuenue 1 Jleuenue 2 Pasnuna® CoO p-3HaUeHue
IIpumep 10, 15
PacteOpuTETH,
mr/kr, QD x 42, 0,445 0,0999 <0,001*
QD x 42, T1O
1o
OBeponumyc, 5
PactBopuTess,
mr/kr, QD x 42, 0,433 0,1038 <0,001*
QD x 42, T1IO
1o
ITpumep 10, 15
mr/kr, QD x 42,
PactBopuTess,
I10/9Beponumyc, 0,748 0,0999 <0,001*
QD x 42, T1O
S mr/kr, QD x 42,
11(0)

IIpumep 10, 15
Ipumep 10, 15 | wmr/kr, QD x 42,

mr/kr, QD x 42, | TIO/9seponumyc, 0,303 0,0999 0,004*
I10 5 mr/xr, QD x 42,
I10

ITpumep 10, 15
Oseponumyc, S5 | mr/kr, QD x 42,

mr/kr, QD x 42, | I10/9sepoaumyc, 0,315 0,138 0,004*
110 5 mr/kr, QD x 42,
I10

Pazuuna® = neuenue 1 - neuenue 2; *p-3Hauenue: sHaunTensHo (p <0,05)

CO - CranmapTHas orudka
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Taoimua 24: IpdpexTnBHocTs KomOnHanuu [Ipumepa 10 ¢ 3BepotEMycom Ha

moaesin MCF7 PJ-no3uTHBHOrO paka rpyan

% nenbTa
KomOuHUpOBaHHBIH
Jleuenue T/C wnu % | p-3HaueHue Macca rena
a¢dext
perpeccuun
PactBopuTtens H.C. H.C.
IIpumep 10 -51 <0,001*
DBEpOoIUMYC -50 <0,001*
ITpumep 10 bes
/IBEPOIUMYC =76 <0,001* AT TUBHBINA 3HAUUTEIBHBIX
(KomOunanus) U3MEHEeHUN

Amnanmu3 o0bema onyxosu ocHoBaH Ha Logio u Spatial Power koBapuaimoHHOM CTPYKTYPBL

* p-3Hauenue: 3HaunTENHHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbta T/C paccUuTHIBAIOT, KOTIa KOHEYHBIH 00BEM OMyxoJi B 00paboTaHHON rpyIime
HAXOJIIJICS HA YPOBHE HJIX BBILIE HCXOIHOrO 00BeMa OyXoJiu; U % perpeccuu pacCUUTHIBAIOT IS
obbema omyxonu Huke ucxomHoro sHauenus. ®opmyna 100*(T-To)/(C-Co), B xoropoit T u C
SIBJIIIOTCSL CPEOHUMHU KOHEUHBIMU 00BEMaMHU OMyXOJId B 00pabOTaHHOW HIJIH KOHTPOJBHOU TPYIIe

cootBeTcTBeHHO. To 1 Co - cpenHue UCXOaHbIE OOBEMBI OMYXOJIEH B JAHHBIX TPYIIIAX.

AHaJIM3 nepopaibHOH OHOAOCTYIHOCTH Y KPbIC

Lens cnenyromero ananmusa - MPpOAEMOHCTPUPOBATH, SIBJISIETCS JIU TECTHPYEMOE COSTMHEHHNE
OMOMOCTYITHBIM TIPU TEPOPATHHOM BBEICHUU.

HcneiteiBaeMoe coemuaenne BBOAIT kpbicam uHuu Crpera-/{oynu Baytpuenno (BB) B
xonudectse 1 Mr/kr (¢ npuMenenueM pactsopureneii: 20% CAPTISOL® s 25 MM HaTpuii-
dhocharaom Oydepe, nocrarounoe koaruectso st pH 2; wmm 25% DMA, 15% EtOH, 10%
HPONUIEHT KOS, 25% 2-nupponunoHa u 25% ounineHHol Bosl) u nepopansHo (I10) B
konuyectBe 10 Mr/kr (c mpuMmeHeHuem pacteoputens: 1% ruapoxcudtuinueuonossl, 0,25%
noJicopdara 80, 0,05% nenoracutens 1510-US u goctatoyHOE KOJHYECTBO OUYUIIIEHHON BOJIBI).
Cepuiinbie o0pasubl kpoBu oroupanu depes 0,08, 0,25, 0,5, 1, 2, 4, 8 u 12 u nociie BB 60or0cHoro
BBesieHns 103kl 1 uepe3 0,25, 0,5, 1, 2, 4, 8 m 12 1 mociie mepopaibHOTO BBeneHus 10361, [locne
obpabotku koarynssatom EDTA, nnasmy nosydanu nyTeM HeHTPU(GYTUpOBaHUS U XPAHUJIH MIPH -

70°C no ananmuza mytem JKX-MC/MC. Onpenesnsiuii KOHIIEH TPAIIHIO TECTHPYEMOTO COETHHEHUS B
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n1asme u 3arpysxaiu B cucremy Watson LIMS™, rne nis pacuera nnomamm nox xpusoii (ITTK)
11t BB u T10 BeTBeli mpuMeHs I HEKOMIIAPTMEHTHBIA aHan3. PaCCUNTHIBAIOT IEPOPATTEHYIO
ouonocrynuocts (% F) mpu moMoiu cienyomero ypaBHeHHUS,
%F = (IIl1Kno X no3age)/(/1I1Kss X no3zamo) X 100.
Coemunenns Ilpumepa 1B nokaseiBator 3Hauenue % F ~ 50% B BrIeynoMssHyTOM aHanmse.
Dot aHanu3 nokaseiBaet, 4to [Ipumep 1B nMeer xoporryro OHOAOCTYTHOCTE TPU NEPOPATHHOM

BBEJCHHH.



POPMYJIA U3OBPETEHUA

1. Kpucrannueckas popma coequHeHNs1 GOpPMYJIbI:

N T = ; 1

i J oo L g
JWT bl

b~

i

HO™

B koTopoM win R', unmu R? nesasucumo Bribupator u3 Cl, F, -CFs unu -CHs, a apyroii
npeAcTaBisieT co0O0H BOJOPOT,
WM ero (papMaLeBTUYECKU MpUeMIIeMasi COJlb.

2. Kpucramnnyeckas ¢popMa 1o 1. 2, OTIINYAIOLIAsICS TEM, YTO COSUHEHUE MPEACTABIISAET

coboit

WK ero papMaleBTHUECKH TPUEMIIEMYIO COJIb.

3. Kpucrannudeckas popma 1o 1. 2, OTIIMYAIIAsICs TEM, YTO OHA UMEET PEHTT€HOBCKYIO
nopourkosyro audppaxrorpammy (PIL), conepxamyro nuk npu 20 (°) 19,8+0,2 B coueranuu ¢
OITHUM UJTH HECKOJIbKMMH TMHKaMH, BBIOPAHHBIMH U3 TPYMIbI, cocTosimen u3 6,8+0,2, 16,0+0,2 u
22,1402,

4. Kpucranmudeckasi popma mo 1. 2, OTJIHUYAKOLIAsICS TEM, YTO OHA UMEET PEHTTEHOBCKYIO
nopomkoByro audpakrorpammy (PITJ), comepskamyro muku npu 20 (°) £0,2°, umeromiue

CIEAYyOmMUE NMPOUECHTHBIE MHTCHCUBHOCTH IO OTHOLICHUIO K HanOoJjee HUHTEHCHUBHOMY ITHUKY:

1 6,8 29,40
2 15,3 8,30

3 16,0 20,10
4 17,4 7,60

5 18,1 16,00
6 19.8 100,00
7 21,1 14,60
8 2,1 8,90




9 24,91 6,40

10 25,4 21,90

5. Kpucramnndeckass gopma mo m 2, OTJIHYAIOMIAsICS TeM, 4TO (papMaleBTUIECKU
npremJieMasi CoJib PEACTABIISIET COOOU COTb OEH30JICYIb(HOHOBON KHCIIOTHL.

6. Kpucrannndeckast popma 1o m. 5, OTIIHYAI0IIAsiCsl TEM, YTO OHA HMEET PEHTTEHOBCKYIO
nopowmkoByio audpakrorpammy (PILJT), comepxamyro muk mpu 20 (°) 20,5+0,2 B coueraHuu ¢
OITHUM HJIN HECKOJIbKUMH IMHKAaMH, BBIOPAHHBIMU M3 TPYMIbI, cocTosmei uz 12,3+0,2, 22 2+0,2
u 23,1+0,2.

7. Kpuctannnueckast popma 1o 1. 5, OTIIMYAIOIIasiCsl TEM, YTO OHA HMEET PEHTT€HOBCKYIO
nopowmkoByo audpakrorpammy (PIIJ), comepkamyro muku mpu 20 (°) +£0,2°, umeromiue

cIeayromue nNpoueHTHbIC MHTCHCUBHOCTH MO OTHOLICHUIO K HauOosee WHTCHCUBHOMY IIHKY:!

1 7,6 27,10
2 10,6 34,50
3 12,3 42,10
4 12,6 32,30
5 17,7 32,80
6 19,2 26,70
7 20,5 100,00
8 222 45,50
9 23,1 36,30
10 242 29,80

8. Kpucramnuueckass popma mo m 2, OTJIHYAOLIAsICS TeM, 4YTO (hapMaleBTUYECKU
npremJieMas CoJib MPEACTABIISIET COOOU CONb 4-MeTUIIOEH30JICY b OHOBOM KUCTIOTHL

9. Kpucramnmueckas popma mo 1. 8, OTIIMYAKOLIAACS TEM, YTO OHA UMEET PEHTTEHOBCKYIO
nopoukosyio audpaxrorpammy (PILJ), conepxamyro nuk mpu 26 (°) 20,1+0,2 B couerannu ¢
OJTHUM WJIN HECKOJIbKUMU MHKAaMH, BEIOPAHHBIMU M3 TPYMIbI, cocTosmed uz 12,9+0,2, 19,5+0,2
u 22,8+0,2.

10. Kpucrammmyeckas ¢opMa mo 1. 8, OTIMYAKOMIAsICS TEM, YTO OHA UMeEeT
PEHTTeHOBCKYIO MOPOIIKOBYI0 nudpakrorpammy (PIIMI), coneprxamyro muku npu 26 (°) +0,2°,
UMEIIIMe CIEeNyIue MPOLEHTHbIE HMHTEHCHBHOCTH IO OTHOUICHHWIO K Haubojee

HHTCHCHBHOMY IIHUKY:

1 76 25,70

2 12,4 27,90

3 12,8 36,80




4 18,9 26,50
5 19,5 56,90
6 20,1 100,00
7 20,9 41,50
8 21,8 40,90
9 22,8 39,40
10 25,4 29,70

11. ®apmanesTHyeckass KOMIO3ULHUSA, COAEpXKAllass  COECAUHEHHE WU €ro
(bapmMaLeBTHUECKH TPUEMIIEMYIO COJIb 110 1. | B KOMOMHAaLMH ¢ (papMaLeBTHYECKU PHUEMIIEMbIM
HATIOJIHUTENIEM, HOCUTEJIEM WU pa30aBUTEIEM.

12. dapmauesTuyeckass komnosuuus no m. 11, comepxkammass OOUH WM HECKOJIBKO
APYTUX TepaneBTUYECKUX areHTOB.

13. Cnoco® neueHus: paka IpyaH, paka sSUYHHUKOB, paka SHIOMETpPUS, paka MPOCTATHI,
paka MaTKHM, paka >JKelIyAKa WM paka JIeTKUX, BKJIIOYAKOUIWI BBEJEHUE MALUEHTY,
HYKJAIOIIEMyCsl B TakoM JiedeHuH, 5((EeKTHBHOTO KOJMYECTBA COEIMHEHUS WIH €ro
(bapMaLIeBTHUYECKH MPUEMJIEMOM COou 1o 1. 1.

14. Cnoco® mo m. 13, oTaMYaroLMiCs TeM, YTO pakK Ipyau NIpencTasisier coboit PO-
MO3UTUBHBINA pak rpyau.

15. Cnoco0b mo m. 13, OTAMYAOIIUIACS TEM, YTO pak >KeJlyaKa MpeacTasiser codbo PO-
MO3UTHUBHBIN PaK JKEIyIKa.

16. Crocob mo m. 13, OTIUYAOIIMICS TEM, YTO PaK JIETKUX MpPEACTaBiseT coboii PO-
MO3UTUBHBIN paK JIETKUX.

17. TepaneBTUUeCKUI areHT AJIs JICUEHMs paka y MAalLMEeHTa, COAEp KAIUN COeNNHEHUE

dbopmyan I, 11 wom 11T

D,




(11D

B koTopoM win R', unmu R? nesasucumo sribupator u3 Cl, F, -CFs unu -CHs, a apyroii
npencrasisier codol BOIOPON;

Wil ero (apmManeBTUYeCKH TNPUEMIIEMYIO COJIb, IPUYEM TEPANeBTUUECKUN areHT
HAXOJUT NMPHMEHEHHE B KOMOMHAIIMH CO BTOPBIM TEPANEeBTHUYECKHM areHTOM, BHIODAHHBIM U3
TPYNIbI, COCTOSIIIEH W3 CEJEKTUBHBIX MOAYJSTOPOB pernentopoB 3crporeHa (CMPD),
uHruouTopoB apomarasbl, uHruOutopoB CDK4, unarudutopos CDK6, unruburopos PI3K,
uHruouropoB mTOR u unarnduropa PI3K/mTOR.

18. TepaneBTuyeckuii areHT no 1n. 17, OTIMYAKOLIUNCA TEM, 4YTO BTOPOH
TepaneBTUYECKUI areHT npezacrasisier coboit CMPJ.

19. TepanesTuueckuii areHT no M. 17, OTIMYAKOLIWICS TEM, YTO BTOPOH
TePaNeBTUYECKUI areHT MPEACTaBIsAeT COOOH HHIMOUTOP apOMaTasbl.

20. TepanesTuueckuii areHT no 0. 17, oOTAMYArOIUiCA TeM, 4YTO BTOPOWH
TepaneBTUYECKUH areHT mpeacrasisier codoit uarudourop CDK4.

21. TepaneBTuueckuii areHT no 0. 17, OTAWYAIOIMICA TEM, YTO BTOPOM
TEpaneBTUYECKUI areHT mpeacrasisier codoi narudburop CDKO.

22. TepaneBTuueckuii areHT no 0. 17, OTAWYAIOIMICA TEM, 4YTO BTOPOM
TEPaNeBTUYECKUN areHT MpeaCcTaBisieT co0oi abeMaukino.

23. TepaneBTuveckuii areHT mo m. 17, ornuyaromuiics Tem, 4ro uHruOutop mTOR
NPEACTABISIET COOOH IBEPOIUMYC.

24. TepaneBTuueCckuii areHT 0o 0. 17, OTAMYAIOIIMICA TEM, 4YTO BTOPOM
TEPaNeBTUYECKUN areHT MPeCTaBIsieT COO0H anmenncud.

25. TepameBTu4eckuil areHT mo M. 17, OTNIMYAKOLIMICA TeM, 4YTO (apMaLeBTHUECKU
npuemiieMasi CoJib BbIOpaHa M3 TPYIIIbL, COCTOSIIEH M3 COJNM OeH30JCYIb()OHOBOI KHUCIOTHI U
conu 4-meti 6eH30ICYTb(OHOBON KHUCIIOTHI.

26. TepaneBTUYECKHI areHT 1o M. 17, OTIIMYAOIUICs TeM, YTO coequHeHne hopmyJibl |

npencTaBisier CoOOM:
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coenunenue Gopmyisr I npencrasnseT coOO¥:

27. TepameBTUYECKUI areHT MO M. 26, OTJIMYAKOLIUICA TeM, 4TO (apMaLeBTHUECKU
npuemiieMasi Cojib BbIOpaHa U3 TPYIMIIbL, COCTOSALIEH M3 CONU OEH30JICYNb(HOHOBOH KHUCIOTHI
conu 4-metut 0eH30JCyIb(OHOBOI KHCIIOTHL

28. TepamesTudyeckuil areHT no M. 26, OTIMYAIOLIUINCA TEM, YTO Yy TNAalUeHTa
UIEHTU(UIMPOBAH WINM JUArHOCTUPOBAH PAaK, BBIOPAHHBIN W3 TPYNIbL, COCTOSIIEH H3 paka
IpyAH, paka SUYHUKOB, paka SHAOMETPUs, paka MPOCTAThl, paka MaTKH, paKa Kelyaka U paka
JIETKUX.

29. TepaneBTUUECKUI areHT MO M. 28, OTIUYAIOLIUNACS TEM, YTO PaK IPyau MPEACTaBIsET
coboti PD-n03UTUBHBIN pak TPyau.

30. TepameBTHYeCKMH areHT no 1. 28, OTIMYAIOMMICA TeM, YTO pakKk Kelyaka
npencrasisier coooi PO-no3UTHBHBIN pak sKeTyaKa.

31. TepaneBTuueckuil areHT 1O M. 28, OTJUYAIOIIMICA TEM, YTO paK JIETKUX
npencTasisier co0oi PO-MO3UTHBHBIN paK JIETKUX.

32. TepaneBTHdyeCckMil areHT o 1n. 28, OTIMYAKOLUNCA TeM, 4YTO BTOpPOH
TepaneBTUYECKUI areHT CONEpKUT abeMalMKIIHO, 3BEPOIUMYC UJTH AJTNETUCUD.

33. TepaneBTH4eCKUI areHT AJIs JIEUCHUs paKa, COAep Kalui

coenunenue Gopmysi I

coennaeHue Gopmyuer I1:



Wik ero (apmManeBTUYeCKH TNPUEMIIEMYIO COJb, TPUYEM TEPareBTUUECKUN areHT
HAaXOJHUT NMPHMEHEHHEe B KOMOWHALMU CO BTOPBIM TEPAIEBTUUECKHM areéHTOM, BBIOPAHHBIM U3
IPYNIbI, COCTOSIIIEH W3 CEeJNeKTUBHBIX MOAYJSTOPOB perentopos scrporeHa (CMPD),
UHruOuTOpoB apomatassl, uHruoutopoB CDK4, wmaru6uropos CDK6, unrudburopos PI3K,
uarudutopoB mTOR u uaruburopa PI3K/mTOR.

34, TepaneBTUdeCKMM areHT 0o 1. 33, OTIMYAKOLUNCA TeM, 4YTO BTOpPOH
TEpANeBTUYECKUN areHT COMAEPKUT a0eMauMKJIuO, SBEPONMMYC WU  ainenucud; W
OTJIMYAOLIUICS TeM, YTO (papMareBTUIECKH pueMiIeMasi COJIb BBIOpaHa U3 IPYIIIbI, COCTOSIIEH
U3 coii OeH30J1CYIb(OHOBOM KHCIOTHI U COJU 4-MEeTHIT O€H30JICYIb(OHOBON KUCIIOTBHI.

35. TepaneBTU4ecKHii areHT Mo M. 34, OTIIMYAIOLIUICS TEM, YTO PaK BbIOPaH U3 TPYIIIIbI,
COCTOSIIIEH U3 paka IPyaH, paka SHYHUKOB, paka SHIOMETPHS, paka IMPOCTaThl, paka MaTKH, paKa
JKEeJTy/IKa U paKa JeTKHX.

36. TepaneBTUUeCKUI areHT 1o 1. 35, OTIUYAIOIIUICA TEM, YTO paK IPyad NPeICTaBseT
co0o0ii PDO-MO3UTHBHBIN pak TPyaH, pak >KeyakKa MpeactaBiisieT coboil PO-mo3uTuBHBIN pak

JKENMYKA, U PaK JIETKUX MPEICTaBIIsieT CO00i PD-NIO3UTUBHBIN paK JIETKHUX.
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