202192056 Al

(19) EBpa3unckoe @) 202192056 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. GOIN 30/88 (2006.01)
2022.02.21 GOIN 30/72 (2006.01)
GOIN 30/74 (2006.01)
(22) [ata nonaum 3aaBku
2020.01.23
(54) KOJMYECTBEHHOE ONPEJEJEHUE U UAEHTUO®UKALIUSA TUMEPOB B
COBMECTHBIX COCTABAX
(31) 62/796,794; 62/852,591 (72) Waobperatens:
(32) 2019.01.25; 2019.05.24 SAue F031Hb, Baur Mlyuxaii (US)
(33) US )
(86) PCT/US2020/014825 (74) ;geeﬂ;“:;el’;"ﬁ ®RU)
(87) WO 2020/154525 2020.07.30 Apenes B2
(71) 3assurens:
PUIKEHEPOH
DAPMACBIOTUKAJI3, UHK. (US)
(57) TIpexcrapiensI criocoGbl M CHCTEMA JUTs HACHTHQMKAIH TUMEPHBIX MOJIEKYJT C HCITOTb30BAHHEM OHJIAiH

XpoMaTtorpaguu U Macc-CIICKTPOMETPUM C MOHHM3AIUCH JJIEKTpopachbuieHueM. Takke MpeicTaBICHBI
CHOCOOBI M CHCTEMA JUIS KOJMYECTBEHHOTO ONPENeIeHUS TeTePOJNMEPHBIX MOJIEKYII C HCIONb30BaHIEM
MMMYHOTIPEIUITUTAIINA ¥ KUIKOCTHOW XpoMaTorpaduu-Macc-CreKTPOMETPHH.

LenuTenb Motoka
Xpomarorpachnye- Tpems nytamin 120 ynbTpacmoneTo-
CKast KOMOHKA BbIIA IETEKTOP
100 130

MacC-CriekTpOMETD C MOHIM3ALMEI Pachibl-
TgHVem
110

IV 950C6170¢



ONMUCAHMUE U30OBPETEHMUS
2420-569884EA/042
KOJIUWYECTBEHHOE OIIPEAEJEHHUE U HIEHTH®UKALIUA TUMEPOB B
COBMECTHBIX COCTABAX

OBJIACTb TEXHUKH U30BPETEHUA

Hacrosiee n3o0pereHue B LEJIOM OTHOCHTCS K CIIOCO0Y U CHCTeMeE JUT MACHTH()UKALIH
AVIMEPHBIX MOJIEKYJI C HCIIOJNB30BAHUEM OHJIAHH XpoMaTorpaguu M Macc-CIEeKTPOMETPUHU C
WOHHU3AIUEH SJIEKTPOPACTIBUIEHHEM ¢ KOJUYECTBEHHOMY OINPENEJICHUI0 TeTepOIUMEPHBIX
MOJIEKYJI C HCIIOJIb30BAHHEM HWMMYHOIPELMITUTALMN U JKMIKOCTHOW Xpomarorpaduu - macc-
CHIEKTPOMETPHUH.

YPOBEHb TEXHUKU

benkoBbie OMoapMaLeBTHUECKHE MTPOAYKTHI CTAIH BaKHBIMU JICKAPCTBEHHBIE CPEACTBA
IUTsL JIEYeHHs] paka, ayTOMMMYHHOro 3aboneBaHus, WHQEKIUH W KapAUOMEeTaOOIUYECKUX
PacCTPOICTB, U OHU TPEACTABIIIOT COOOH OAMH U3 Haubojee ObICTPOPACTYLIMX CErMEHTOB
NPOAYKTOB (papMaLeBTHUECKOH MPOMBIIILIEHHOCTH.

Ctpareruss COBMECTHOTO  COCTAaBJECHHS [JBYX WM 0Oojiee  TEepameBTUYECKHX
MOHOKJIOHAJIbHBIX aHTHTEN (MAb) W/MiHM akTUBHBIX O€JNKOB B OIMH KOHEYHBIE JIEKAPCTBEHHBIH
NPOAYKT B HAcTosIIee Bpemsi npuodpena OONBHIVIO MOMYJSIPHOCTb, IMpemiaras HECKOJBKO
NPEUMYLIECTB, B TOM YHCJIE MOBBIIEHHYIO 3PPEeKTUBHOCTh, 00IIee CHIKEHNE HEXKENaTeIbHBIX
SBJIEHNH W TIOBBIIIEHHOE YAOOCTBO Ui MalMeHTa M COONIOZEHHE peXuMa JICYSHMUS.
CocraBneHue NByX pa3jHMuHbIX MAb W/MJIKM aKTHUBHBIX OEJKOB B OJIHWH COCTaB MOXET OBIThb
npoOJeMAaTUYHBIM U MPENyCMaTPUBAET BIOOP BCIIOMOTATENbHBIX BEILIECTB U YCIOBUH, KOTOPBIE
MOTYT MPEACTaBIATh co00H kommpomuce. [lomumo npobiem pa3paboOTKH COCTaBa, COBMECTHO
COCTaBJICHHBIE JIEKAPCTBEHHBIE CPENICTBA TAK)KE MPEICTABISIIOT COOON 3HAUUTEIbHbIE MTPOOIEMBI
AN aHAJUTHYEeCKON xapakrtepuctuku. Hampumep, audpdepeHnmamuss u KOJUYECTBEHHOE
OTNpeneeHne pPa3IUYHbIX AUMEPHBIX (POPM, MPHUCYTCTBYIOIIUX B COBMECTHO COCTABJICHHOM
JIEKAPCTBEHHOM CPENICTBE B HOPMAJIbHBIX YCJIOBHUSIX XPAHEHHS UM CTPECCOBBIX YCIOBHAX MOTYT
OBITh MPOOIEMATHYHBIMH U 3a49aCTYIO SIBJISTFOTCS] HEIOCTH)KMMBIMU TTOCPEICTBOM TPAAHIIMOHHBIX
CHOCO0OB, TAKMX KaK KCKIFO3UOHHAs XpoMaTorpadus.

benkoBrle OnodapmMarieBTHYECKHE MPOAYKTHI, B TOM HHCJIE COBMECTHO COCTAaBJICHHBIE
npenapaTel, AODKHBI COOTBETCTBOBATH JOCTATOYHO BBICOKMM CTAaHAAPTAM YHUCTOTHI. Takum
00pa3oM, MOXKeT OBITh BAXKHBIM OTCIIEIKUBATh KaKHE-JINOO MPUMECH B COBMECTHO COCTABIEHHOM
JIEKApCTBEHHOM CPEICTBE HAa pAa3IMYHBIX 3Tamnax pa3paOOTKH, MPOHM3BOACTBA, XPAaHEHUS U
00pabOTKH JIEKAPCTBEHHOI'O CPENCTBA. AHAIUTHUECKUE CITOCOOBI aHAN3a JIJIsl XapaKTEPUCTHKH
IOJDKHBI JIEMOHCTPHPOBATh AOCTATOYHBIE TOYHOCTb U pa3pelieHue sl OOHapyKeHus u
KOJINYECTBEHHOTO OMpeneNeHnss HeoOXonuMoro npoxnykra. IlpsmMoii aHamu3 mMoxer TpeOOBaTh
BBIJEJIEHUS] TMPOAYKTAa B JOCTATOYHO OOJBIIOM KOJUYECTBE MJISI aHAJIHM3a, YTO SIBJISETCS
HE’KeJIaTeIbHBIM U BO3MOXKHO JIMIIb B OTAEIBHBIX CITy4asix.

B nmanHOll oOjacTy NAaBHO CyIIECTBYET MOTPEOHOCTb B Crocobe W/WIIM CUCTEME

XapaKTEPUCTUKHU COBMECTHO COCTABJICHHBIX IIPCIIapaToOB.



CYIIHOCTD U3OBPETEHUA

Pocr pa3paboTku, mNpOM3BOACTBA U MPOJAKU OENKOBBIX OHO(papMaleBTHUECKUX
NPOAYKTOB  THpPUBET K  pPacTylleMy  CIpOCY  HAa  XapakTepUCTUKy  OENKOBOro
OnodapMalieBTUYECKOrO0 MPOAYKTa BMECTE C BO3MOXKHBIMU IpuMmecsiMu. Pa3pabortka
CTaOMJIBHBIX COBMECTHO COCTABJICHHBIX IPENapaToB SIBJSIETCS JOMOJHHUTENIBHON MpoOIeMol,
IIOCKOJIbKY OHa TpedyeT omnpeneneHus CTaOWIBHOCTH M PAa3JIOKEHHS OTAENbHBIX OEJKOB,
NPUCYTCTBYIOLIMX B CMECH aHTUTeN. Takoe OIpefeNeHue 3a4acTyr0 SIBJISETCS CIOXHBIM
BCJIEZICTBHE OOJIBIIOTO KOJUYECTBA OEJIKOB B COCTaBE, 00pa30BaHUs T€TEPOIUMEPHBIX MOJIEKYJI,
TOMOZMMEPHBIX MOJIEKYJI M MTOJO0HS MEXKy TAKUMH O€JTKaMH.

WmocTpaTUBHBIE BapHaHTBI OCYIIECTBJICHHUS, PACKPbITbIE B IaHHOM JOKYMEHTE,
YIOBJIETBOPSIIOT yKa3aHHbIE BbIlle TpeOOBaHMs, oOecreunBasi CrHOCOObI W/WIH CUCTEMY
UICHTU(PHUKAINYA JTUMEPHBIX MOJIEKYJ W/WJIH KOJMYECTBEHHOTO OIMpPENENICHHs TeTepOIUMEPHBIX
MOJIEKYJI.

B HacrosiimeM packpeITUH, 1O MEHBbIIEH Mepe B €ro 4acTH, NPEACTaBJIeH CIOCO0
UICHTU(QUKAINYA TUMEPHBIX MOJIEKYJ. B ONHOM HWIUTFOCTPaTHBHOM BAapHAaHTE OCYINECTBIICHHS
cnoco0 uneHTH(UKaIMKM AVNMEPHBIX MOJIEKYJ BKJFOUAET NPHUBENEHHE B KOHTAKT o0pasia,
COIepsKaIlero BHIbI AMMEPOB, C XpoMaTorpaguueckol CHCTEMOH, BKITIOYAKOLIEH CMOJY IS
xpomarorpaduu, NPOMBIBKY YKa3aHHOM CMOJIbI C HCIIOJIb30BAaHHEM IOJBIKHON (pasel ¢
nojiydeHueM (uIbTpaTa, BKIOYAOIMEr0 BUABI OUMEPOB, M HASHTHU(OUKALUI TUMEPHBIX
MOJIEKYJl B YKa3aHHOM DOJIIOCHTE C HCIOJIb30BAHUEM MAacC-CIEKTPOMETpa € HOHH3amen
3JIEKTPOPACTIbUIEHUEM.

B opmHOM acmekre MaHHOrO BapuUaHTa OCYLIECTBJICHUS CHOCOO HWAEHTH(PUKALIUU
IUMEPHBIX MOJIEKYJ MOXET BKJIOYAaTh XpPOMAaTOrpauuUecKyld CHCTEMY CO CMOJIOW s
HKCKJIFO3MOHHOH XpoMartorpapuu

B opHOM acmekre MAaHHOIO BapuUaHTa OCYLIECTBJICHUS Croco0 MAeHTH(UKALMH
OUMEPHBIX MOJIEKYJI MOXKET BKJIIOYATh CBSI3bIBAHHE MACC-CIEKTPOMETpa C HOHU3AIHeH
3JIEKTPOPACTIbUIEHHEM C  XpoMmarorpapuyeckodl CHCTEMOM, comepiKamiedl CcMoay  Juis
xpomaTtorpaduu.

B onHOM acrekre MAaHHOrO BapuaHTa OCYLIECTBJIIEHHsS CHOCO0 UAeHTU(DUKAIH
OUMEPHBIX MOJIEKYJ] MOKET BKJIOYAaTh CBSI3bIBAHHE MAacC-CIIEKTPOMETpa C HOHH3aIHen
SJIEKTPOpACTIBUIEHHEM ¢  Xpomarorpauyeckodl CHCTEMOH, comepikamiedl CcMOjy ISt
SKCKJIFO3UOHHOH Xpomarorpaduu.

B onHOM acmekre MAaHHOTO BapHUaHTa OCYLIECTBJIICHHS CHOCO0 UAeHTU(DUKAIH
TUMEPHBIX MOJIEKYJI MOKET BKIIFOYATh MAaCC-CIIEKTPOMETP C MOHHU3ALMEH 3JIEKTPOPACIIbLIEHHEM,
paloTaromuii B HEIEHATyPUPYIOIINX YCIOBHSIX.

B onmHOM acmekre MAaHHOTO BapHaHTa OCYLIECTBJICHHS CHoco0 uAeHTU(DHUKAIH
OUMEPHBIX  MOJIEKYJ] ~ MOXKET  BKJIOYaTh  HAHO-MAacC-CIEKTPOMETP C  HMOHH3aluel
3JIEKTPOPACTIBUIEHHEM.

B onmHOM acmekre MAaHHOrO BapuaHTa OCYLIECTBJICHHS CHoco0 uAeHTU(DUKAIH

AUMEPHBIX MOJICKYJI MOXKET BKJIKOYAaThb HAaHO-MaCC-CIICKTPOMETP C HOHH3aIHIEH



3JIEKTPOpacIbUIeHHEM, paboTa0IUil B HEACHATYPUPYIOLINX YCIOBHUSIX.

B opmHOM acrekre MAaHHOrO BapUaHTa OCYLIECTBJICHHS CHOCO0 WACHTU(DHUKAIH
AUMEPHBIX MOJICKYJI MOXET BKJIKOYATH IO MeEHBIIEN MEpPE OAWH ACIUTEIIb MMOTOKA IO MEHbIIEN
MEpEe C TpEMA My TsIMU JJISL CBsA3bIBAHUSA MacCC-CIICKTPOMETpa C PIOHPIS&L[PIGFI
3JIEKTPOPACTIbUIEHHEM C XpoMaTorpa(uueckoil CHCTEMOMN, coaepsKaliei CMoIy.

B omHOM acmekTe MAaHHOTO BapuUaHTa OCYLIECTBICHHsS CIOCO0 WACHTHU(PHUKALMU
JUMEPHBIX MOJIEKYJI MOXET BKJIIOUATh MO MEHbLIEH Mepe OJUH AEJNUTENb MMOTOKA 110 MEHbIIeH
Mepe C TpeMs MyTSIMH JJIsl CBSI3bIBAHUS YJIbTPa(UONETOBOrO AETEKTOPa C XpoMaTorpadmuecKo
CHUCTEMOI, coaieprKaliel CMOJTy.

B onHOM acrekre MAaHHOrO BapuUaHTa OCYLIECTBJIIEHHs CHOCO0 uAeHTU(DUKAIH
AUMEPHBIX MOJICKYJI MOXET BKJIKOYATH IO MEHBIIEN MEPE OAUH ACIUTEIIb MMOTOKA IO MEHbIIEN
Mepe ¢ TpeMs MyTSIMH JUIsl CBSI3bIBAHUS YJIbTPA(QHONIETOBOrO AETEKTOPA U MACC-CIIEKTPOMETPA C
WOHM3AINEH 3JIEKTPOPACIIBUIEHHEM C XpOMaTOrpauuecKkoil CHCTEMOM, CoepsKalieil CMOoy.

B onHOM acmekre MAaHHOTO BapuUaHTa OCYLIECTBJICHHUS CHOCO0 WAEHTHU(PHUKAIIUU
AUMEPHBIX MOJICKYJI MOXET BKJIKOYATH IO MEHBIIEN MEpPE OAWH ACIUTECIIb MOTOKA IO MEHBbIIEN
MEpE C TPEMsL noyTsamMunu IS CBA3bIBAHUA MacCC-CIICKTPOMETPa C I/IOHI/IBaL[HefI
BJICKTPOPACTIBUIEHHEM C  XpoMmarorpauyeckoll CHCTEMOW, comepikameil CMoiy  JUis
SKCKJIFO3UOHHOH Xpomarorpaduu.

B onmHOM acrekre MAaHHOrO BapHUaHTa OCYLIECTBJICHHS CHoco0 uAeHTU(DHUKAIH
AUMEPHBIX MOJICKYJI MOXET BKJIKOYATH IO MEHBIIEN MEpPE OAWH ACIUTECIIb MMOTOKA IO MEHbIIIEN
Mepe ¢ TpeMs MyTSMHU ISl CBSI3bIBAHUS YJIBTPA(QUONETOBOIO AETEKTOPa ¢ XpoMaTorpapuaeckoit
CUCTEMOM, coeprKalnell CMOJTy JJIsl SKCKJIFO3UOHHON Xpomarorpaduu.

B opHOM acmekre MAaHHOIO BapuUaHTa OCYLIECTBJICHUs Crnoco0 uaeHTH(UKALH
JUMEPHBIX MOJIEKYJI MOXET BKJIIOUATh MO MEHBIIEH Mepe OOUH JeJUTENb NMOTOKA M0 MEHbLIeH
Mepe ¢ TpeMs MyTSIMH JUJIsl CBSI3bIBAHUS YJIbTPA(QHONETOBOrO AETEKTOPA U MACC-CIIEKTPOMETpa €
HMOHM3ALIMEN 3JIEKTPOPACTIbIJICHHEM ¢ XpOMAaTOrpauveckoil CUCTEMOM, cofep kalieidl CMOJTy IJIst
SKCKJIFO3UOHHOH Xpomarorpaduu.

B onHOM acrekre MAaHHOrO BapHUaHTa OCYLIECTBJIIEHHs CHOCO0 uAeHTU(DUKAIH
AUMEPHBIX MOJICKYJI MOXKET BKJIFOYUATH IIPOMbBIBKY CMOJIbI C UCITOJIb30BAHHUEM HOL[BI/DKHOﬁ (1)3.351 C
MOJIYYCHHUEM Q)HanpaTa, BKJIFOUAOIIETO BUABI AUMEPOB, MPUYEM JSJIFOCHT MOXKHO BBOAUTH B
yIbTPaUONETOBBIH JETEKTOP MOCPEACTBOM IO MEHBIICH Mepe OIHOTO NENUTENsl MOTOKa IO
MEHBIIeH Mepe ¢ TpeMs MyTSIMH, CO CKOPOCTBhIO MOTOKa OT okoyio 0,2 mu/muH. 10 okojio 0,4
MJI/MUH.

B onHOM acmekre MAaHHOTO BapUaHTa OCYLIECTBJICHHS CHoco0 uAeHTU(DUKAIH
AUMEPHBIX MOJIEKYJ MOKET BKJIFOUATh MOABIDKHYIO a3y, COAep KAy JETYIYIO COJb.

B onmHOM acmekre MAaHHOTO BapHaHTa OCYLIECTBJICHHS CHoco0 uAeHTU(DHUKAIH
TUMEPHBIX MOJIEKYJ MOKET BKJIFOUATh MOABIDKHYIO a3y, COAEpIKAIIYIO alleTaT aMMOHHUSI.

B onmHOM acrekre MAaHHOTO BapuaHTa OCYLIECTBJIICHHS CHoco0 uAeHTU(DHUKAIIH
OUMEPHBIX MOJIEKYJ MOJKET BKJIOYaThb IPOMBIBKY CMOJIBI MOJBMXKHOHM (ha30i CO CKOPOCTBIO
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B onmHOM acmekre MaHHOrO BapWaHTa OCYIIECTBICHHS CHOCOO HWASHTH(PUKALIUN
IUMEPHBIX MOJIEKYJI MOXKET BKJIIOUaTh MOABIIKHYIO a3y ¢ pH okono 6,8.

B onmHOM acmekre MAaHHOrO BapuaHTa OCYLIECTBJICHHS CHoco0 UAeHTU(DUKAIH
AUMEPHBIX MOJICKYJI MOXET BKJIHOYATh o6paseu, COI[ep)KaH_II/Iﬁ BUABI JTUMEPOB B KOJIMYECTBE OT
0ko0J10 10 Mkr 10 0k0710 100 MKT.

B omHOM acmekTe MAaHHOTO BapuUaHTa OCYLIECTBICHHsS CIOCO0 WACHTHU(PHUKALMU
JUMEPHBIX MOJIEKYJI MOXKET BKJIFOUATh BUBI IUMEPOB, CONEPIKALIIE aHTUTEIO.

B onHOM acrekre MAaHHOrO BapHUaHTa OCYLIECTBJIIEHHsS CHOCO0 UAeHTU(DUKAIMH
TUMEPHBIX MOJIEKYJT MOKET BKJIFOUATh BHJIbI JUMEPOB, COAEPIKALINE CIUTHIA OEJIOK.

B onHOM acrekre MAaHHOrO BapuUaHTa OCYLIECTBJIIEHHs CHOCO0 uAeHTU(DUKAIH
TUMEPHBIX MOJIEKYJI MOKET BKJIFOYAaTh MACC-CIEKTPOMETpP C MOHU3ALMEH 3JIEKTPOPACTBUICHUEM
CO CKOPOCTBIO MOTOKA OT 0KOJIO 10 Hi/MUH. 10 0K0J10 SO HI/MUH.

B onHOM acmekre MAaHHOrO BapHWaHTa OCYLIECTBJICHHsS CHOCO0 uAeHTU(DHUKAIH
IUMEPHBIX MOJIEKYJI MOKET BKJIFOYAaTh MACC-CIEKTPOMETpP C MOHU3ALMEH 3JIEKTPOPACTIBUICHUEM
C HaIpsLKEHUEM IPU 3JIeKTpopacnbuieHnu oT okouo 0,8 kB no oxono 1,5 xB.

B opmHOM acmekre J[AaHHOrO BapHaHTa OCYIIECTBJICHUS] MPEICTAaBIEH CHOCO0
UICHTU(PHUKAINN AUMEPHBIX MOJIEKYJI, IPHYEM BHJIbI TUMEPOB MOTYT MPEACTABISATE COOOH BUBI
TOMOJMEPOB.

B opmHOM acmekre MAaHHOrO BapHaHTa OCYIIECTBIEHHs IPEACTABIEH CHOCOO
I/II[eHTI/I(I)I/IKa]_II/II/I AUMEPHBIX MOJICKYJI, MPUYEM BUAbI AUMECPOB MOT'YT NIPEACTABJIATH CO6OI>1 BHUbI
reTepPOAUMEPOB.

B onmHOM acmekre MaHHOrO BapuaHTa OCYLIECTBJICHHS CHoco0 UAEHTU(DUKAIIH
IUMEPHBIX MOJIEKYJ MOKET BKJIOUATh NPUBEAECHHE B KOHTAKT 00pasla, COAEp KaIlero BUAbI
AVMEPOB, C XpoMaTorpaprueckoil CUCTEMOM, coepKalel Moy 11 XpoMaTorpaduu, mpuuem
o0pazer; MOKeT BKJIIOYaTh MOHOMEPBI OeJiKa.

B HacrosiiieM pacKpbITHH, TIO MEHbLICH Mepe B €ro 4YacTH, NPEACTaBIeHA CHCTEMA,
BKJIFOYAIOIIAasi XPOMATOrpaUUeCcKyr0 KOJIOHKY, COIEp KaIlyro CMOJy s xpomarorpaduu. B
OJTHOM WJUTFOCTPATHBHOM BAapUAHTE OCYIIECTBJICHUS CUCTEMa BKJIFOYAET XPOMATOrPapUUECcKyro
KOJIOHKY, COAEPIKALIYI0 XPOMAaTOrpauyecKyo CMOITy, MpHYeM Xpomarorpaduyeckasi KOJOHKA
MOJKET OBITh CIIOCOOHA MOJy4YaTh MONABIKHYIO (pasy u obpaselw, comep:kamuii Oejok, U Macc-
CTIIEKTPOMETP C HOHM3ALHEH 3JIEKTPOPACTIBUICHUEM.

B onmHOM acmekTe MaHHOrO BapUaHTa OCYLIECTBJIEHHS CHCTEMa MOXKET BKJIIOYATh
XpoMaTorpaduuecKyro KOJIOHKY, COAEPIKAIIYIO CMOJY JUIsl SKCKIIFO3UOHHOW XpoMartorpaduu.

B omHOM acriekTe TaHHOTO BapHaHTa OCYIUIECTBJICHUS CHCTEMa MOXKET BKIFOYAaTh MacC-
CHIEKTPOMETP € MOHHU3ALMEH 3JIEKTPOPACTIBUIEHHEM C BO3MOXKHOCTBIO CBSI3BIBAHHUS C YKa3aHHOH
Xpomarorpaduueckoi KOJIOHKOH.

B omHOM acriekTe TaHHOTO BapHaHTa OCYIIECTBJIECHUS CHCTEMAa MOXKET BKIFOYAaTh MacC-
CIEKTPOMETP C HOHM3aLMeH 3JIeKTPOpaclbUICHHEM C  BO3MOXKHOCTBIO  3allycka B
HEIEHATYPUPYIOLIUX YCIOBUSIX.

B OAHOM aCIICKTE HAHHOI'O BapHaHTa OCYHMICCTBJICHUA CUCTEMA MOXKET BKIIFOYATb HAHO-



MacC-CIEKTPOMETP C HOHH3ALUEH 3JIEKTPOPACTIbIIIEHHEM.

B oaHOM acrmekTe MaHHOrO BapuaHTa OCYIIECTBJCHHUS CHUCTEMa MOXKET BKJOYATh
XpOMaTorpagu4eckyro KOJIOHKY C BO3MOXKHOCTBIO CBSI3BIBAHMSI C MACC-CIIEKTPOMETPOM C
UCTIONIb30BAHUEM JIEJIUTENIsI TIOTOKA 1O MEHBIIEH Mepe C TPeMsl Iy TSIMH.

B onHOM acmekTe NaHHOrO BapuaHTa OCYIIECTBJICHUS] CHUCTEMa MOXKET BKJIOYATh
XpOMaTorpa(guIecKkyro KOJIOHKY C BO3MOXKHOCTBIO CBSI3BIBAHMS YJIbTPa(UOIETOBOTO JETEKTOPA
C UCTOJIb30BAHUEM AEHUTEINS TIOTOKA 110 MEHbIIEH Mepe C TPeMs Iy TSIMH.

B onHOM acrekTe MaHHOrO BapuUaHTa OCYIIECTBICHUS CHUCTEMAa MOXKET BKIIFOYATh
XpoMaTorpagu4eckyro KOJOHKY C BO3MOXKHOCTBIO CBSI3BIBAHUSI C  YJIbTPa(QUOIETOBBIM
JETEKTOPOM U MacC-CIEKTPOMETPOM C MCIIOJIb30BAHUEM AEIUTENS MOTOKA MO0 MEHbIIEH Mepe ¢
TpeMsi My TIMH.

B ongHOM acmekTe MAaHHOTO BapHaHTa OCYINECTBJCHHS CHUCTEMAa MOXKET WMETh
BO3MOJKHOCTb UAEHTH(ULIMPOBATH BUBI JHMEPOB.

B HacrosiimeM packpeITUH, 1O MEHBbIIEH Mepe B €ro 4acTH, NPEACTaBJIeH CIOCO0
KOJIMYECTBEHHOTO OMpeNeNieHHs] TeTePOIMMEPHBIX MOJIEKYJl B OOpasiie, COmepsKalleM MepBbIi
Oenok u BTOpOH OeJoK, MPU 3TOM yKa3aHHBIN CIOCOO BKIFOYAET MMMOOWMITU3ALIUIO aHTHUTENA,
creru(pUIecKoro K mepromMy OeNKy, Ha TBEPIOW MOBEPXHOCTH, HHKYOAIHI0 00pa3ia yka3aHHbIM
AHTHUTEJIOM, 3aXBaT OCAXKIEHHOro obOpasma, cOop amoara, oOpaboTKa OCaKIEHHOTO oOpasma
NePBbIM COEIUHEHHE, 00pabOoTKa 3JIF0aTa BTOPBIM COCAMHEHHEM, CMEIINBaHHE 00pabOTaHHOTO
OCaXAEHHOro obpasua W Mo MeHbLIeH Mepe dacThu oOpaboTaHHOrO 3jr0ara ¢ 0Opa3oBaHHEM
CMECH U aHaJIM3 CMECH C HMCIOJb30BAaHHEM KHIKOCTHOIH Xpomarorpaduu, CBS3aHHOH C Macc-
CIIEKTPOMETPOM JJIsl KOJIMYECTBEHHOTO OMpPEAEIeHNUs FeTepOIUMEPHBIX MOJIEKYJ B 00pasLe.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJIEHUs] CHOCOO KOJMYECTBEHHOTO
OIpeAeNieHns] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OEJIOK M BTOPOH
0eJI0K, MOXKEeT BKIFOYaTh MMMOOMIIM3ALIMIO AHTUTENA, CHEeLU(HYECKOro K MepBOMy Oesky Ha
TBEPION MOBEPXHOCTHU, MPUYEM MEPBBIN OEOK MOXKET MPEACTAaBISATh COO0H MOHOKJIOHABHOE
AHTHUTEJIO.

B onHOM acrekTe MAaHHOrO BapuaHTa OCYIIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeieNieHns] TeTePOAMMEPHBIX MOJIEKYJl B oOpasiie, COIepsKalleM MepBbiii OeJOK U BTOPOM
OesoK, MOXET BKJIF0YaTh MMMOOWIM3ALUIO aHTHUTENA, CIEHU(PHIECKOro K mepBoMy Oenky, Ha
TBEPOH MOBEPXHOCTH, MPUYEM TBEPasi MOBEPXHOCTh COAEPIKUT MATHUTHBIE TPAHYJIbI.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeZieNieHns] TeTePOAMMEPHBIX MOJIEKYJl B oOpasile, CoAepskalleM MepBblii OeJNIOK M BTOPOW
OenoK, MOXeT BKJII0YaTh MMMOOWIM3ALMIO aHTUTENA, CIennu(UIecKoro K rneppoMy Oenky, Ha
TBEPOH MOBEPXHOCTH, MPUYEM TBEPAasi MOBEPXHOCTh COAEPIKUT CTPENTABUANH.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJICHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeeNieHns] TeTePOAMMEPHBIX MOJIEKYJ B o0pasiie, CoAepskalleM MepBbiii OEJOK U BTOPOH
0eJoK, MOXKET BKJIFOYaTh MMMOOMJIM3ALMIO aHTUTENA, CHEeLU(pHYECKOro K MepBOMy OeNiKy Ha
TBEPAOH TMOBEPXHOCTH M 3axBaT OCAKIEHHOro obpasia, MpU4YeM OCAKIACHHBbIH oOpaserl

BKJIFOYAC€T BUAbI TETCPOAUMEPOB, CBA3AHHBIC C AHTUTCIIOM, CHGLII/I(I)I/ILIGCKI/IM K MIEPBOMY 66.]'[1(}’,



Ha TBEPAOU MOBEPXHOCTH.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYIIECTBJICHUs] CHOCOO KOJMYECTBEHHOTO
OIpeneNieHNs] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OEJOK U BTOPOH
0eJIoK, MOXKeT BKJIFOYaTh MMMOOMIIM3ALIMIO aHTHTENA, CHenu(pUUecKoro K mepBoMmy Oenky Ha
TBEPIOH MOBEPXHOCTU U 3aXBaT OCAXKIEHHOro o0pasua, mpu4eM OCKIACHHBIH 00paser] COCTOUT
U3 reTepOJUMEPHBIX MOJIEKYJI, CBSI3aHHBIX C AHTUTENIOM, CHEeLU(IYecKUM K IepBoMy Oernky, Ha
TBEPAON NOBEPXHOCTH.

B onHOM acrekTe MaHHOrO BapHaHTa OCYINECTBJEHHS CHOCOO KONHYECTBEHHOTO
OIpeeNieHns] TeTePOAMMEPHBIX MOJIEKYJl B oOpasiie, COIepsKalleM MepBbiii OeJOK U BTOPOM
OeJIoK, MOKET BKJIFOYAaTh MMMOOWJIM3ALHUIO aHTUTENA, Creru(UIecKoro K nepsomy OesKy, Ha
TBEPIOH TMOBEPXHOCTH, 3aXBaT OCAKAEHHOro o0pasua, pecycleHIUpBaHHe OCaKAEHHOIO
o0pasiia 1 HarpeBaHUe PeCyCreHIMPOBAHHOTO OCAXKISCHHOTO 00pasiia.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeziesieHns] TeTePOAMMEPHBIX MOJIEKYJl B o0Opasiie, CoAepsKalleM MepBbiii OeJOK U BTOPOH
OenoK, MOJKET BKJIFOYaTh MMMOOWIM3ALMIO AHTHUTENA, CIEHU(PUUECKOro K MepBOMY OeNKy Ha
TBEpAOH MOBEPXHOCTH, 3aXBaT OCAKASCHHOTO oOpa3ua u coop puabTpaTa.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJICHHUs CHOCOO KOJMYECTBEHHOTO
OIpeeNieHUs] TeTePOAMMEPHBIX MOJIEKYJl B o0Opaslie, coAepskalleM MepBblii OeOK M BTOPOW
0eJIoK, MOXKET BKJIFOYaTh MMMOOMJIM3ALMIO aHTUTeNA, Crelru(UIecKoro K nepBoMy OesKy, Ha
TBEpAOW TOBEPXHOCTH, 3aXBaT OCaXKIEHHOro obpasma u cbop ¢uibTpara, U obOpadoTka
3aXBaYSHHOTO OCAKAEHHOr0 00pasua MnepBbIM COSAUMHEHHUEM.

B onHOM acmekTe MAaHHOTO BapHaHTa OCYIIECTBIEHUS CHOCOO KOJNMYECTBEHHOTO
OIpeneNieHns] TeTepOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OeJIOK M BTOPOH
0eJ0K, MOXET BKJIFOYAaTh MMMOOMJIM3ALIMIO aHTUTENA, CIelu(UIecKoro K mnepBoMy Oesky, Ha
TBEPIOW MOBEPXHOCTH, 3aXBaT OCAKIECHHOro obOpasua u cOop ¢uabrpara, u 00paboTKa
(unbTpaTa NepBbIM COSAMHEHUEM.

B onHOM acrekTe MaHHOrO BapuaHTa OCYIIECTBJIEHHUs] CIOCOO KOJMYECTBEHHOTO
OIpeeNieHNs] TeTePOAMMEPHBIX MOJIEKYJT B oOpasile, COIepsKalleM MepBbiii OeIOK U BTOPOM
OeJIoK, MOKET BKJIFOYAaTh MMMOOWJIM3ALHUIO aHTUTENA, CIeHU(HIEecKOro K mepBomy Oenky, Ha
TBEPJIOH MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00paboTKy
3aXBaYEHHOTO OCAXKIEHHOro o0pas3la TMepBbIM COEAMHEHHEM, a (QUIbTpata BTOPHIM
COEIMHEHHUEM.

B onHOM acmekTe MAaHHOrO BapuaHTa OCYLIECTBIEHHsSI CHOCOO KOJUYECTBEHHOTO
OIpeZieNieHUs] TeTePOAMMEPHBIX MOJIEKYJ B o0Opasiie, CoAepskalleM MepBbiii OeJOK U BTOPOH
OeJIoK, MOXKeT BKJIF0YaTh MMMOOMJIM3ALHUIO aHTUTeNa, Crelru(UIecKoro K nepBoMy OesKy, Ha
TBEPIOH MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00padoTKy
3aXBaYEHHOTO OCAXIEHHOro o0pas3la TMepBbIM COEAMHEHHEM, a (QUIbTpata BTOPHIM
COENMHEHUEM, TPUYEM IEPBOE COCAMHEHHE MOXKET MPENCTaBJIsATh COOOH HM30TON BTOPOrO
COEIMHEHUSI.

B omHOM acmekre HaHHOIO BapuaHTa OCYLICCTBJICHUA Crocod KOJIUYECTBEHHOTO



OIpeeNieHns] TeTePOAMMEPHBIX MOJIEKYJ B oOpasie, CoiepskalleM MepBbiii OeOK U BTOPOH
0eJIoK, MOXKET BKJIFOYAaTh MMMOOWJIM3ALMIO aHTUTENA, Crelr(UIecKoro K mnepBoMy OesKy, Ha
TBEPIOM MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, u 00pabOTKy
3aXBAYEHHOIO OCAXIEHHOro o0pas3la TMepBbIM COCAMHEHHEeM, a (UIbTpaTa BTOPBIM
COeMHEHHEeM, M CMeLINMBaHhue O0pabOTaHHOrO OCAXKIEHHOro oOpasua M MO MEHbInell Mepe
yactu 00paboTaHHOro (puIbTpaTa ¢ 00pa3OBAHUEM CMECH.

B onHOM acrekTe MAaHHOrO BapHUaHTa OCYIIECTBIEHUs CHOCOO KOJMYECTBEHHOTO
OTpeieNieHUs] TeTePOAMMEPHBIX MOJIEKYJl B OOpasie, CoIep:kalieM MepBbiii OeOK U BTOPOM
OeJIoK, MOXKET BKJIFOYAaTh MMMOOMJIM3ALHUIO aHTUTENA, Creru(UIecKoro K nepBomy OesKy, Ha
TBEPJIOW TMOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro obpasuma u cOop ¢unbrpata, u 00paboTKy
3aXBaYEHHOTO OCAXKIEHHOr0 o0paslia TMepBbIM COEAMHEHHEeM, a (UIbTpaTa BTOPHIM
COEMHEHHEM, U CMelnBaHue oOpabOTaHHOTO OCaXAEHHOro odpa3la W MO MEHbLIEH Mepe
yactu obpaboTaHHOro QUIbTpaTa ¢ 00pa3OBaHUEM CMECH, U PACIIECTIEHUE CMECH.

B onHOM acmekTe MAaHHOrO BapuUaHTa OCYLIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeZieSieHNs] TeTepOAMMEPHBIX MOJIEKYJ B o0Opasiie, CoAepikalleM MepBbiii OeJOK U BTOPOH
OeNoK, MOXET BKJII0YATh MMMOOWIM3ALMIO aHTUTENA, Cenu(UIecKoro K rneppoMy Oenky, Ha
TBEPIOH MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00paboTKy
3aXBaYEHHOTO OCAXIEHHOro o0pasla mMepBbIM COEOHMHEHHEeM, a (UIbTpaTa BTOPHIM
COEAMHEHUEM, CMELINBaHNe 0OpabOTAHHOTO OCAXKIEHHOro o0pasla U Mo MEeHbIIEH Mepe JYacTH
obpaboranHoro  ¢QuibTpatra ¢  oOpa3oBaHMEM  CMeCH, pacIlelUIeHHe CMeCH, W
AETJINKO3WINPOBAHHE PACLICTIIICHHONH CMECH.

B onHOM acmekTe MAaHHOrO BapHaHTa OCYIIECTBJIEHHS CHOCOO KOJNMYECTBEHHOTO
OIpeneNieHns] TeTepOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OeJIOK M BTOPOH
0eJ0K, MOXET BKJIFOYAaTh MMMOOMJIM3ALIMIO aHTUTENA, CIelu(UIecKoro K mnepBoMy Oesky, Ha
TBEPAOH IOBEPXHOCTH, 3aXBaT OCAKAEHHOro obpasua u cOop ¢unbTpata, u 00paboTKy
3aXBAYEHHOTO OCAXKIEHHOro o00Opas3lia TMepBbIM COeAMHEHHeM, a (QUIbTpata BTOPHIM
COEAMHEHUEM, CMELINBaHHe 00pabOTAHHOTO OCAKIEHHOro 00pasla U MO MEHbIIEH Mepe YacTH
obpaboTtanHoro (uibTpata ¢ 0Opa3OBaHMEM CMECH, PACIIEIIEHHE CMECH, M aHAJH3 CMECH C
UCIIOJIB30BAHUEM KHIKOCTHOH XpomaTorpaduu, CBS3aHHOH C MacC-CIIEKTPOMETPOM ISl
KOJIMYECTBEHHOT'O OMpPEIeNICHUs] TeTepOANMEPHBIX MOJIEKYJT B 0OpasLe.

B onHOM acmekTe MAaHHOrO BapuaHTa OCYLIECTBJIEHHUs CHOCOO KOJMYECTBEHHOTO
OIpeesieHns] TeTePOAMMEPHBIX MOJIEKYJ B oOpasie, comepikalieM MepBblii OeOK M BTOPOW
OenoK, MOXET BKJII0YaTh MMMOOWIM3ALUIO aHTUTENA, CIenu(UIecKoro K neppoMy Oenky, Ha
TBEPJIOH TMOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00paboTKy
3aXBaYEHHOTO OCAXKIEHHOro o0pas3lia TMepBbIM COEAMHEHHEeM, a (QUIbTpaTa BTOPHIM
COEAMHEHHEM, CMELINBaHNe 0OpabOTaHHOTO OCAXKIEHHOro o0pasla U M0 MEHbIIEH Mepe J4acTH
obpaborannoro QuibTpara ¢ 0OpasoBaHUEM CMECH, PACIISIUICHHE CMECH, NeTJTNKO3UIHPOBAHHIE
pacIIerUIeHHOW CMeCH M aHaju3 CMeCH C HCIOJIb30BAHUEM >KMAKOCTHOH Xpomarorpaduw,
CBSI3aHHOW C MAacC-CIIEKTPOMETPOM JUII KOJMYECTBEHHOTO OIPENENCHUS] TeTepPOIUMEPHBIX

MOJIEKYJT B oOpasLe.



B onHOM acmekTe MAaHHOrO BapuUaHTa OCYIIECTBJICHUs CHOCOO KOJMYECTBEHHOTO
OIpeAeNieHNs] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoiepskalleM NepBblii OEJOK U BTOPOH
0eJI0K, MOXKET BKJIOYATh aHAJM3 C UCTIOJIb30BAHUEM JKHIKOCTHON XpoMaTorpaduu, CBSI3aHHON €
MacC-CIIeKTPOMETPOM  JUUIsl  KOJIMYECTBEHHOTO OIPEAENeHUS] TeTePOAMMEPHBIX MOJIEKYJ B
oOpasle, mNpuYeM MacC-CIIEKTPOMETP MOXKET NPEeACTaBisATb COOOH TaHIEMHbIH Macc-
CIIEKTPOMETP.

B onHOM acrekTe MAaHHOrO BapHUaHTa OCYIIECTBIEHUs CHOCOO KOJMYECTBEHHOTO
OTpeeNieHUs] TeTePOAMMEPHBIX MOJIEKYJl B oOpasile, comep:kalleM IepPBblii OeOK M BTOPOW
OeJIoK, MOXKET BKJIFOYAaTh MMMOOMJIM3ALHUIO aHTUTENA, Creru(UIecKoro K nepBomy OesKy, Ha
TBEPJIOW TMOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro obpasuma u cOop ¢unbrpata, u 00paboTKy
3aXBAYEHHOTO OCAXKIEHHOro o0pas3lla TMepBbIM COEAMHEHHEM, a (QUIbTpata BTOPHIM
COeMHEeHUEM, 1 100aBJIEeHHE BOCCTAHABIUBAIOIIETO CPENCTBA K 00pa0OTAHHOMY OCaXKIEHHOMY
oOpa3siy.

B onHOM acmekTe MAaHHOrO BapuUaHTa OCYLIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OIpeZieSieHns] TeTePOAMMEPHBIX MOJIEKYJ B o0Opasiie, COAepsKalleM MepBbiii OeJOK U BTOPOH
OeNoK, MOXET BKJII0YaTh MMMOOWIM3ALMIO aHTUTENA, Cenu(UYEecKoro K neppoMy Oenky, Ha
TBEPIOH MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00paboTKy
3aXBaYEHHOTO OCAXIEHHOro o0pas3la TMepBbIM COEAMHEHHEM, a (UIbTpata BTOPHIM
COeANHEHHEM, U 10OaBJIEHNE BOCCTAHABIIMBAOIIETO CPECTBa K 0OpadoTaHHOMY (pHIIBTpaTYy.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBJICHUs] CHOCOO KOJMYECTBEHHOTO
OIpeAeNieHNs] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OeJOK U BTOPOH
0eJIoK, MOXKET BKJIFOYAaTh MMMOOMJIM3ALMIO aHTUTENA, Crelr(UIeckoro K mepBomy Oenky, Ha
TBEPAOH MOBEPXHOCTH, 3aXBaT OCAXKAEHHOro obOpasua u cOop ¢uubTpara, U 00pabOTKY
3aXBAYEHHOIO OCAXIEHHOro o0pas3la TMepBbIM COEAMHEHHeM, a (uiIbTpata BTOPHIM
COeNMHEeHHeM, CMelMBaHHe o0pabOTaHHOro oOcaxkaeHHoro obpasma u  okono  10%
obOpaboTaHHOro (QuibTpata ¢ OOpa3OBaHMEM CMECH, M aHAJU3 CMECH C HCIOJb30BAaHHEM
JKUIKOCTHON Xpomarorpapuu, CBS3aHHOH C MAacC-CIEKTPOMETPOM JJisl KOJHYECTBEHHOTO
OIpeIesICHUs] TeTEPOIUMEPHBIX MOJIEKYJT B 00pasLie.

B onHOM acrekTe MAaHHOrO BapuaHTa OCYLIECTBJIEHHUs] CHOCOO KOJMYECTBEHHOTO
OTpeZiesieHUs] TeTePOAMMEPHBIX MOJIEKYJ B o0Opasiie, COIepsKalleM MepBbiii OeJOK U BTOPOM
0eJIoK, MOXKET BKJIFOYAaTh MMMOOWJIM3ALHUI0 aHTUTeNA, Crelru(U4ecKoro K nepBoMy OesKy, Ha
TBEPIOH TMOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, m 00paboTKy
3aXBAYEHHOTO OCAXKIEHHOrO o0pasia TmepBbIM COEAMHEHHEeM, a (UIbTpaTa BTOPHIM
COEAMHEHHEM, CMeIlnBaHHe OOpabOTaHHOrO oOcaxAeHHoro obpasua u  okomo  10%
obpaboTtanHoro ¢uibTpata ¢ 00Opa30OBaHHEM CMECH, PACILICTUIEHHE CMECH, W aHaJu3 CMECH C
UCIMIOJIB30BAHUEM KHIKOCTHOH XpomaTorpaduu, CBS3aHHOW C MacC-CIEKTPOMETPOM ISl
KOJIMYECTBEHHOT'O OMpPEeNICHUs] TeTepOANMEPHBIX MOJIEKYJT B 0OpasLe.

B HacrosimeM packpeITUH, 1O MEHbIIEH Mepe B €ro 4acTH, NPEACTaBJIeH CIOCO0
KOJIMYECTBEHHOI'O OMNPECACIICHUSA TCTCPOAUMEPHBIX MOJICKYIJI. B OOAHOM HJUTKOCTPATUBHOM

BapHUaHTEC OCYLICCTBIICHUSA CIoCco0 KOJHUYECTBEHHOI'O ONpPEACNICHUS IETCPOAUMEPHDBIX MOJICKYJI



BKJIFOUAET UMMYHOIIPELIUIUTALUIO0 F€TePOIUMEPHBIX MOJIEKYJ U KOJIMUYECTBEHHOE OINpefeeHIe
reTePOAMMEPHBIX MOJIEKYJ] TIOCPEACTBOM TPUMEHEHHUs CTaOUJIBbHOrO Crocoda HaHECEHHs
U30TOIMHOM METKH C TOCHENYIOMeH KHUIKOCTHOW Xpomartorpaduei, CBSI3aHHOW C Macc-
CIIEKTPOMETPOM.

B onHOM acmekTe MAaHHOrO BapHUaHTa OCYLIECTBICHUs CHOCOO KOJMYECTBEHHOTO
OTIpEeAENIeHUs] TeTePOANMMEPHBIX MOJIEKYJI MOKET BKJIHYaTh BUJbI FE€TEPOJUMEPOB, B TOM UUCTE
AHTUTEJIO.

B onmHOM acmekre JAaHHOrO BapUaHTAa OCYLIECTBICHHS CIOCOO KOJUYECTBEHHOTO
OTIpeieNIeHUs] TeTEPOANMEPHBIX MOJIEKYJI MOKET BKJIIOYAaTh BUJbI FE€TEPOIUMEPOB, B TOM UUCTE
CITUTBIH OeJIoK.

B onmHOM acmekre JMaHHOTO BapuUaHTa OCYLIECTBICHHS CIOCOO KOJHMYECTBEHHOTO
OTpeAeNeHus] TeTepOAMMEPHBIX  MOJEKYJ MOXET BKJIOYaTh  HMMMYHOIPELUIUTALHIO
reTepoUMEPHBIX MOJIEKYJI TOCPEACTBOM IIPUMEHEHUsI AaHTUTENA Ha TBEPAON MOBEPXHOCTH.

B onmHOM acmekre JaHHOrO BapUaHTa OCYLIECTBICHHS CIOCOO KOJIMYECTBEHHOTO
ONpefeNeHus] TeTepoOAMMEPHBIX  MOJEKYJ MOXET BKJIOYaTb  HMMMYHOIPELUIUTALIUIO
reTepoMMEPHBIX MOJIEKYJ IOCPEACTBOM IPHUMEHEHHs aHTUTEeNa Ha TBEpAOW IOBEPXHOCTH,
NPUYEM aHTHUTENIO MOXKET CBSI3BIBATHCS ¢ OEITKOM U3 reTepoAnMeEpa.

B onmHOM acmekre [aHHOrO BapuaHTa OCYLIECTBICHHS CHOCOO KOJIMYECTBEHHOTO
OTIPENENICHUs] TeTEPOUMEPHBIX MOJIEKYJl MOXKET BKIIFOYATh MPUMEHEHHEe CTaOMIIBHOrO criocoba
HAHECEHMsI U30TOMHON METKH C aJKUIMPYIOIUM COSTUHEHUEM.

B onmHOM acmekre [aHHOrO BapuaHTa OCYLIECTBIEHHS CHOCOO KOJIMYECTBEHHOTO
OTIpeIENIeHUs] TeTePOJUMEPHBIX MOJIEKYJl MOXKET BKIIIOYATh NPUMEHEHHEe CTaOMIIBHOrO criocoda
HAHECEHMsI U30TOMHON METKH C aJKUIUPYIOIIUM COSTUHEHU EM.

B onHOM acmekTe MAAaHHOrO BapHUaHTa OCYIIECTBIEHUS CHOCOO KOJMYECTBEHHOTO
ONpENEIEHUs] TeTEPOAUMEPHBIX MOJIEKYJ MOXET BKIIOYATh OCYLIECTBJIEHUE PACILEILICHUS
MIOMHUMO TIPUMEHEHHUST CTA0OMIIBHOTO CrIOco0a HAHECEHUST M30TOTHON METKH.

KPATKOE OITUCAHUE T'PAOUYECKUX MATEPHAJIOB

Ha ¢wur. 1 mokasaH WUIIOCTPATUBHBIA BAPHAHT OCYLIECTBJICHUS CHUCTEMBbI, CIIOCOOHOH
UICHTU(QULIHUPOBATH BHIBI JUMEPOB.

Ha ¢wur. 2 nokasaH WUTFOCTPATHBHBIN BAPUAHT OCYIIECTBJIEHUS CIIOCO0a, MPUMEHSIEMOTO
IUIE  KOJMUECTBEHHOTO OIPENENICHUs] Te€TEePOANMEPHBIX MOJIEKYJ B 00pasle COBMECTHO
COCTaBJIEHHOI'O IIPENapara.

Ha ¢ur. 3 mnokasaH cmoco® KOJHMYECTBEHHOrO ONpENeIeHus] HeCenu(puiecKoro
CBSI3bIBaHUS O€JIKa C aHTUTEJIOM B OTPHLIATEIbHOM 00pa3lie B COOTBETCTBUH C WILTFOCTPATHBHBIM
BAPUAHTOM OCYLIECTBJICHUS.

Ha ¢wur. 4 nokasan WUTFOCTPATHBHBIN BAPHAHT OCYINECTBJICHUS CIOCO0a, MPUMEHSIEMOTO
Il KOJMYECTBEHHOTO OIPENENIEHUs] TE€TEePOANMEPHBIX MOJIEKYJ B 00Opasle COBMECTHO
COCTaBJIEHHOIO IIPENapara.

Ha ¢ur. 5 mokazaHo mectb AUMEPOB, KOTOPbIE BO3MOXHO MOTYT INPHCYTCTBOBATh B

COBMECTHOM COCTaBE€, COACPIKALICM TPpU MOHOKJIOHAJIbHBIX aHTUTEJIA.
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Ha ¢wur. 6 nokazana nneHTHUKALNSA Fe€TEPOAUMEPHBIX MOJIEKYJ B COBMECTHOM COCTABE,
COJIeprKallleM TP MOHOKJIOHAJIbHBIX aHTUTENA, C UCIOIb30BaHNEM HaTUBHOro aHanusza SEC-MS
B COOTBETCTBUU C WUIFOCTPATUBHBIM BAPUAHTOM OCYLIECTBIICHUS.

Ha ¢ur. 7 moka3zaHO KOJMYECTBEHHOE OIpEIeNeHHe TIeTepOJUMEPHBIX MOJIEKYJ B
COBMECTHOM COCTaBe, COAEpXKalleM TPU MOHOKJIOHAJIBHBIX AHTUTENA, C HCIOJIb30BAHUEM
HaTuBHOrO aHanu3a SEC-MS B COOTBETCTBUM € MILTIOCTPATUBHBIM BAPUAHTOM OCYLIECTBIICHHUS.

Ha ¢ur. 8 mnokasaHo Tpu aumepa, KOTOpPbIE BO3MOXKHO MOTYT IPHUCYTCTBOBATH B
COBMECTHOM COCTaBe, COAEP KalleM MOHOKJIOHAJIbHBIE AaHTUTEJNA U CIIUThINA OEJIOK.

Ha ¢ur. 9 nmokasana skcrpakiuoHHass uWoHHas xpomarorpamma (XIC) coBmecTHOTro
cocraBa, nu(pHepeHIUPOBAHHOTO B  COOTBETCTBHH ¢  HWJUTIOCTPATUBHBIM  BapUAHTOM
OCYLLIECTBJICHUS.

Ha ¢ur. 10 mokazano omnpeneieHrne OTHOLIEHHWE MAacChl K 3apsily OTUMEPHBIX MOJIEKYJI
COBMECTHOT'O COCTaBa, N1 HepeHINPOBAHHOTO B COOTBETCTBUH C MILTFOCTPATHBHBIM BapUAHTOM
OCYILECTBJICHUS.

Ha ¢ur. 11 nokazan pabounii mpornecc UMMYHOIPELUITUTALIMN U CTPATETUH HAHECEHHUS
WU30TOMHOM METKU I KOJUYECTBEHHOIO OINpEAENeHUs] IeTepojuMepa B COOTBETCTBUHU C
WJUTIOCTPAaTUBHBIM BAPUAHTOM OCYLIECTBJICHUS.

Ha ¢ur. 12 nmokasanbl OTHOLIEHHs] MAaCChI K 3apsiAy (pakiuii aHAIH3a ¢ COOCAKICHUEM
U (unpTpaTa, MOIYUYEHHOrO AJIsI COBMECTHOIO COCTaBa B CTPECCOBBIX YCIIOBHUSIX XOJOIHOTO
Oenoro cBeTa W OTPHLATENBHOrO 00pas3la B COOTBETCTBUU C WJUIIOCTPATHUBHBIM BapUAHTOM
OCYLIECTBJICHUS.

Ha ¢ur. 13 nokaszana muarpamma s rerepomumepa% ciuroro Oenka 1 B deTbIpex
nentumax ciauroro Oenka 1, oOHapykeHHOro B oOpasLax, HOABEPKEHHOTO Pa3JIMYHBbIM
CTPECCOBBIM YCJIOBUSAM, MPUYEM KOJIUYECTBEHHOE OINPEAEICHUE OCYIUECTBIISIIA B COOTBETCTBUU
C WUIIOCTPATUBHBIM BAPUAHTOM OCYILIECTBJICHUSI.

Ha ¢ur. 14 nokazana quarpaMma OTHOLIEHHS MACChI K 3apsiay nentuaa 1 ciauroro Oenka
1 (xax nerkux, Tak W TsOKENbIX (pparMeHTOB) B oOpasuax, MOABEPIKEHHBIX Pa3IUYHBIM
CTPECCOBBIM YCJIOBHSIM, NPUYEM KOJIMYECTBEHHOE OIPENENIEHUE IeTepoauMepa, COAEp Kallero

ciuTeli  Oemok 1, OCYIIeCTBJISZIM B COOTBETCTBUM C WJUIFOCTPATHBHBIM — BapUaHTOM

,
OCYLLECTBJICHUS].
Ha ¢wur. 15 nokazana quarpaMma OTHOLIEHHS MACChI K 3apsAy MenTuaa 2 CIUToro Oenka
1 (xak Nerkux, Tak W TOKENbIX (pparMeHTOB) B oOpasuax, MOABEPIKEHHBIX Pa3IUIHBIM
CTPECCOBBIM YCJIOBHSIM, IPUYEM KOJINYECTBEHHOE OIpEAEICHHE I'eTepOANMepa, COIEPIKAIIEro

ciuTeli  Oemok 1, OCYINECTBJISZIM B COOTBETCTBUM C HWJUTFOCTPATUBHBIM  BapUaHTOM

,
OCYIIECTBJICHHUS.
Ha ¢ur. 16 nokazana quarpaMma OTHOLIEHHS MACCHI K 3apsiAy MenTuaa 3 CIUTOro Oenka
1 (xak Nerkux, Tak W TsOKENbIX (QparMeHToB) B o0Opaslax, MNOABEPKEHHBIX Ppa3IMYHBbIM
CTPECCOBBIM YCJIOBHSIM, IMPUYEM KOJIWYECTBEHHOE OIpENeNeHHe I'eTepOANMepa, COMEpPIKAIIero

ciuTeli  Oemok 1, OCYINECTBNAAM B COOTBETCTBUM C HWJUIOCTPATUBHBIM  BapUaHTOM

2

OCYILECTBIICHHUSI.
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Ha ¢wur. 17 nokasana quarpaMma OTHOLIEHHsI MACChI K 3apsAAy NenTuaa 4 CiamToro Oenka
1 (xak nerkux, Tak W TsOKENbIX (pparMeHTOB) B o0Opasuax, MOABEPIKEHHBIX Pa3IUIHBIM
CTPECCOBBIM YCJIOBUSIM, NPUYEM KOJWYECTBEHHOE OIpEIENeHHe IeTepOANMEpa, COAepPIKAIIEro
cnuTeli  Oemok 1, OCYINECTBNAIM B COOTBETCTBUM C WJIIFOCTPATUBHBIM  BapUaHTOM
OCYIECTBJICHHSI.

Ha ¢ur. 18 mnokazanbl pacyerbl s mnpeoOpasoBaHus % rerepoaumepa B %o
rerepoauMepa ciuToro Oenka 1, TpUUeM KOJMYECTBEHHOE OIpelesieHHe TeTepoauMepa,
COZEpIKALIETO CIUTHII OeoK 1, OCYIIeCTBISUIM B COOTBETCTBUU C WUTFOCTPATUBHBIM BAPHAHTOM
OCYIECTBIICHHSI.

@ur. 19 npexacrasnsieT codoit nuarpammy % rerepoanmMepa ciuroro Oenka 1 B oOpasiax
IUTSL MCTIBITAHMSI, TIPUBENEHHBIX K %0 rerepogumepa CIUTOro Oenka B oOpasue Ui MCIIBITAHUS
0e3 pa3BeneHUs, MPUYEM KOJIMYECTBEHHOE OMpEIENICHHE reTepOarMepa, COAEPKAILIETro CIUTHIHI
Oenok 1, OCyIIECTBIISIN B COOTBETCTBUH C MILTFOCTPATHBHBIM BAPHAHTOM OCYIIECTBIICHHSL.

Ha ¢wur. 20 nokasan rpaduk % rerepomumepa ciauroro Oenka 1 mo cpaBHeHHIO ¢ %
oOpaslia B CTPECCOBBIX YCJIOBUSIX XOJIOMHOrO OeJioro CBeTa B CMEIIAHHOM O0pasle IJIsl Tpex
NENTHUIOB, NPUMEHSEMbIX U1 KOJIMYECTBEHHOIO OMNpeneieHus ciutoro Oenka 1, mpuuem
KOJINYECTBEHHOE OIpEeIeHUE TeTEPOIUMeEpa, COAEPIKALIEro CIUTHIN OeoK 1, OCyIecTBIsIN B
COOTBETCTBUH C WIITFOCTPATUBHBIM BAPUAHTOM OCYILIECTBIICHHSI.

Ha ¢ur. 21 nokazan % rerepogmmepa ciuroro Oenka 1 B oOpasmax OT COBMECTHO
COCTAaBJIEHHBIX I[IPENAapaToB, XPAHAIMUXCA B YCIOBUSAX OKpPY)KAOIIEeH Cpenbl, MpHYeM
KOJINYECTBEHHOE OIpEJeIEHHE TeTepOoIuMepa, COAEPIKALIEero CIUTHIN OeoK 1, OCyIIecTBIsIN B
COOTBETCTBUH C WIITFOCTPATUBHBIM BAPUAHTOM OCYILIECTBIICHMSI.

MNOJAPOBHOE OITMCAHHUE

Wnentndukanyst ¥ KOJIMYECTBEHHOE  ONpeseseHue  OenmkoB B OEJNKOBBIX
O6uodapmaneBTHYECKUX TMPOAYKTaX MOTyT OBbITh OU€Hb BAKHBIMH B XOAE INPOU3BOACTBA U
pa3paboOTKK TPOAYKTAa. AHAIU3 TMpuMeceid B JHOOOM OeJKOBOM OuodapManeBTHYeCKOM
MPOAYKTE MOJKET OKa3aThCsi HEOOXOMUMBIM TpHU pa3paborke OezomacHOro u 3(dexTuBHOrO
nponykra. CrnenoBarenbHo, 3¢ dexTuBHbli cmocod wwnmm  paboumit  mpoumecc IS
XapaKTEPUCTUKU MPUMECE MOJKET ObITh MPEUMY LIIECTBEHHBIM.

BonpmmHCTBO OHMOdapManeBTUYECKUX MPOAYKTOB MOTYT COAEpKaTh OAuH Oejok. B
HEKOTOPBIX CIIy4asix, HECKOJBKO OEJIKOB, HANpPaBJIEHHBIX HAa OAHY MHIIEHb HJIH HECKOJIBKO
MUIIEHEeH, BBEACHHBIX B KOMOHWHALMM, MOTYT VJy4llaTh WX JUATHOCTHYECKHE WM
TepaneBTHUECKHe MOoKa3aHusd M 3PQPekTHBHOCTh. Pa3paboTka TakMX COBMECTHO COCTABIIEHHBIX
IpenapaToB CTAHOBUTCS Bce OoJiee MOy IIpHBIME JieKapcTBeHHbIMH (popmamu (Svend Havelund
et al., Investigation of the Physico-Chemical Properties that Enable Co-Formulation of Basal
Insulin Degludec with Fast-Acting Insulin Aspart, 32 PHARMACEUTICAL RESEARCH 2250-2258
(2015); Sanjay Kalra & Yashdeep Gupta, Injectable Coformulations in Diabetology, 6 DIABETES
THERAPY101-111 (2015); Ryzodeg, EUROPEAN MEDICINES AGENCY - FIND MEDICINE - RAXONE,
https://www.ema.europa.eu/en/medicines/human/EPAR/ryzodeg (last visited Jan 17, 2019)).

Tem He MCHCEC, pa3pa60TKa COBMECCTHO COCTABJICHHBIX IPECIapaToOB HUMECT HECKOJIBbKO
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npoOJyieM, TMOCKOJNIbKY OHa TpeOyeT HCCIeNOBaHMs IMOTEHLIUAIbHBIX (HapMaKOAMHAMUYECKUX
B3aUMOJIEHCTBUN, TOTEHLUUANbHBIX (PAapaMKOKHHETHYECKUX B3aMMOAEHCTBHH, BEPOSTHOCTH
TOKCUKOJIOTHUECKUX B3aUMOJEHCTBHN, BEPOSTHOCTH W3MEHEHHUS YPOBHS WM aKTHBHOCTH
SHAOTEHHBIX B3aUMOIEWUCTBUIN, M BEPOATHOCTH HapyleHus H(PGPEKTUBHOCTH OAHOTO U3
nexapctBeHHbIX cpeacts (Claudia Mueller, Ulrike Altenburger & Silke Mohl, Challenges for the
pharmaceutical technical development of protein coformulations, 70 JOURNAL OF PHARMACY
AND PHARMACOLOGY 666-674 (2017)). IIpon3BOACTBO CTAOMJIBHOTO COBMECTHO COCTABICHHOM
npernapar Takke MOXKeT TpeOOBaTh NOTOJIHUTENBHBIX MOMBITOK 00ecreueHus: CTaOMIbHOCTH elie
IBYX OEJIKOB Ha PA3JIMYHBIX CTAIUSIX MPOHU3BOICTBA.

B xone xpaHeHUs, TPAaHCTIOPTUPOBKU U BBEICHHs KOHEYHbIE COBMECTHO COCTABJICHHBIC
NPOAYKTHI MOTYT IOABEPTATHCS BO3AEHCTBUIO CBETA, TEIIa M KHCJIOPOAA U OHU MOTYT BBI3bIBATh
arperaiiito (I TOMOJUMEPHOW(-bIX) W/WUJM TeTePOJUMEPHON(-bIX) BBICOKOMOJIEKYJISIPHON
4acTUIbI(-11)), TATTepH 3apsna, (PparMeHTalHIo, XHUMUYEeCKHe Momudukamu (Harpumep,
OKHCJIeHUE, Te3aMHIUPOBAHUE) U T. .

Xopourne XapakTepPUCTHKH M YyBCTBUTEIBHOCTH CIOCOOA aHATN3a MMEIT pellarolnee
3HaueHHe MJsi O0eCredeHUs] BBICOKOTO KauecTBa M 0€30MaCHOCTH KOHEYHOTO COBMECTHO
COCTABJIEHHOTO NPOAYKTa. TeM He MeHee, aHAIMTUYECKUN TOAXOM A pa3padOTKH M OLEHKH
COBMECTHO COCTAaBJICHHBIX IMIPENapaTOB MOXKET 3HAUYUTENbHO Ooliee TPYOO3aTPaTHBIM M|
CJIOKHBIM, Y€M TOIXOJ, NMPUMEHSIEMbIH Ui COCTABOB, COIEpPIKAIIUX OAMH OENIOK B KauecTBe
aKTUBHOTO (PapMaleBTUYECKOrO MHIPEAMEHTA. JTO MOXET CTaTh NPOOIEeMOH, HOCKOJIbKY
HEKOTOpbI€ CTaHAAPTHBIE CIIOCOOBI, MPUMEHSIEMbIE Il COCTaBa, COMAEPIKAINEro OANH OeJoK, He
BCerna no3BoystoT AudGepeHInpoBaTh OEJIKH B COBMECTHO COCTABIIEHHBIX Iperaparax.

OnuH U3 cnoco0oB BKIFOYAET MPUMEHEHHE SKCKI03UOHHON Xpomatorpaduu (SEC) s
XapaKTePUCTUKH OHOMOJIEKYJISIPHOW arperauuu U (parMeHTauuu B OHOTEXHOJOTHYECKOMH
npombinuieHHoctd (Hong Paule et al., Size-Exclusion Chromatography for the Analysis of
Protein  Biotherapeutics and their  Aggregates, 35 JOURNAL OF LIQUID
CHROMATOGRAPHY AND RELATED TECHNOLOGY 2923-2950 (2012)). Pa3nenenue
mosiekyn nocpencteoM SEC ocHoBano Ha auddepeHunasbHOM B3aMMOINEHCTBHU MOJIEKYI C
KOHTPOJIMPYEMOH TMOPUCTON CTpyKTypol Ha HenonswxkHoi ¢asze. Ilockomeky B SEC
NPUMEHSIOTCST Oy(epHbIe YCIOBHs, KOTOPBIE COXPAHSAIOT HATHUBHYIO CTPYKTYpPY OENKOB B
pacTBOpe, OH TMO3BOJIIET XapaKTepU30BaTh OHOMOJIEKYJbl O€3 HapylIeHHs] HX HATUBHOU
koH(popmauuu. Kpome Toro, cpeam pa3iuyHbIX PeKUMOB OOHApPYKEHUS, KOTOPBIE MOTYT OBbITh
ceszanbel ¢ SEC, wmacc-cnektpomerpuss (MS) mo3BONI€T OAHO3HAYHO U TOYHO
UICHTU(QHUIUPOBATh OTIENbHbIE KOMIIOHEHTHI B CJIOXKHBIX oOOpasuax. Panee coolmanoce o
komMOuHatmu SEC u MS, B Tom umcne o cbope mukoB SEC ¢ mocnenyromeit MS mpsimoit
uHdysueit (Basak Kikrer et al., Mass Spectrometric Analysis of Intact Human Monoclonal
Antibody Aggregates Fractionated by Size-Exclusion Chromatography, 27 PHARMACEUTICAL
RESEARCH 2197-2204 (2010); Frangois Debaene et al., Innovative Native MS Methodologies for
Antibody Drug Conjugate Characterization: High Resolution Native MS and IM-MS for Average
DAR and DAR Distribution Assessment, 86 ANALYTICAL CHEMISTRY 10674-10683 (2014)) unu
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onnaiiH-SEC-MS (Khaja Muneeruddin et al., Characterization of Small Protein Aggregates and
Oligomers Using Size Exclusion Chromatography with Online Detection by Native Electrospray
Ionization Mass Spectrometry, 86 ANALYTICAL CHEMISTRY 10692-10699 (2014); C. F.
Mcdonagh et al., Engineered antibody-drug conjugates with defined sites and stoichiometries of
drug attachment, 19 PROTEIN ENGINEERING DESIGN AND SELECTION 299-307 (2006)). Tem He
MeHee, sl MPsSMOM MOHM3aLMU BBICOKOIO IMOTOKA, co3paBaeMoro mnpu pasgenenuu SEC,
TpeOYIOTCS JKECTKHE YCJIOBUS HOHHM3ALUH, KOTOPbIE 4YacTO HECOBMECTHMBI C COOCTBEHHBIM
aHaTM30M MS, TeM cambIM OrpaHMYHBas MOJE3HOCTh OOBEAMHEHHS JAHHBIX TEXHOJOTHH IS
aHaJIN3a HEKOBAJIEHTHBIX B3auMoeicTerii. Kpome Toro, 4yBCTBUTEIBPHOCTh MACC-CIIEKTPOMETPA
MOJKET MOCTPaaaTh BCICACTBHE BHICOKMX KOHIIEHTPALMH conu, mpuMensieMbix B Oydepax SEC.

B nomonHeHWMe K YKa3aHUIO KOJIMYECTBEHHOE OIpeneleHue rerepoaumepa(-oB),
00pa30BaHHBIX B COBMECTHO COCTABJICHHOM IMPOAYKTE, TaKXKE€ MOXKET BBI3bIBATH MPOOJIEMBI,
MOCKOJIbKY KOJIMYECTBO OOpa30BaHHOTO(-bIX) TreTeponuMepa(-oB) HEOOXOAWMO OLIEHHBATh B
MPHUCYTCTBUH MOHOMEPOB OeJjIKa U JII00OTo MPUCYTCTBYIOIIEro roMoanMepa(-oB).

YuuThIBas OrpaHUYEHUs CYIIECTBYIOIIHNX CIIOCOOOB, ObLTH pa3zpaboTaHbl 3P PeKTHBHBIE U
IeHCTBEHHBIE CITOCOOBI OMPENENeHHsT U KOJMYECTBEHHOTO ONPEAESICHHs AMMEPHBIX MOJIEKYJL.

Ecnu He yka3aHo MHOE, BCe TEXHUYECKHUE U HAyYHbIE TEPMUHBI, IPUMEHSEMbIE B JTAHHOM
IOKYMEHTE, UMEIOT TO K€ 3Ha4eHHEe, KOTOpPOe OOBIYHO MOHUMAETCS CIENAIICTOM B O0JIACTH, K
KOTOPOU TMPHHAIUICKUT Hacrosimee m3odperenne. HecmoTpst Ha TO, 4To JEOOBIE CHIOCOOBI |
Marepuaibl, MOJOOHBIE WIJIM SKBHBAJIEHTHbIE OINMUCAHHBIM B JAaHHOM JOKYMEHTE, MOTYT
NPUMEHSTHCS Ha MPAKTUKE WK MPH HCITIBITAHUH, Terepb OyIyT ONMHCAaHbl KOHKPETHBIE CIIOCOOBI
u Matepuansl. Bece ynoMsiHyThle MyOIMKaAILMK BKIFOUYEHBI B HACTOSIIUN JOKYMEHT IOCPEACTBOM
CCBUIKH.

@DOpMbI €IMHCTBEHHOT'O YUCJIA CIeyeT MOHUMATh KaK O3HA4aloIue «I10 MeHbIIe Mepe
OIVHY», M TEPMHUHBI «OKOJO» M KIPHOIM3UTENBLHO» CJIEAYEeT MOHMMATh KaK JOMYyCKAOLINe
CTaHIAPTHBIE BapUALMH, KaK OyJeT MOHSITHO CIEeLUATUCTaM B JAHHOW O0JIACTH TEXHHUKH, a €CIIH
yKa3aHbl THAMIA30HbI, TO BKJIFOYEHbI KOHEUHbIC TOUKH.

B HEKOTOpBIX WTIOCTPATUBHBIX BAPUAHTAX OCYIIECTBJIEHUS JAHHOTO PACKPBITHS
NPEACTaBICH Crnocod HWACHTU(PHUKALMM JITUMEPHBIX MOJIEKYJ B COBMECTHO COCTaBJICHHOM
npemnapare.

B koHTEKCTE TAHHOTO AOKYMEHTa COBMECTHO COCTABJICHHBIN MpErapar» BKJIIOYAET BA
win OoJiee akTHBHBIE (hapMalleBTHUECKHE HHIPEIUEHThl B CTAHAAPTHON JIEKAPCTBEHHOH (opMme.
JIaHHYIO0 JIeKapCTBEHHYI (OPMY MOMKHO TNPHUMEHSTH U JICUEHHs, MPEOYNpPEKICHUS WIN
o0JierdeHus1 OMpeNeJIeHHOro OOJE3HEHHOTO COCTOSIHUSL TIOCPEACTBOM — HAIleNMBaHHUA Ha
pa3NUYHbIE MOJIEKYJISIPHBIE MHIIEHH M TOJyYeHHUs OO0INero yiay4IleHUs METULIHHCKOTO
COCTOSIHUSI TALIMEHTa 3a CYeT JOIMOJIHUTENbHBIX W/WIN CHHEpreTudecknx 3(@dexkToB 1o
CPaBHEHHIO CO cTaHAapTHHIM(-H) tekapcTBeHHBIM(-1) cpenctBoM(-amu) (Claudia Mueller, Ulrike
Altenburger & Silke Mohl, Challenges for the pharmaceutical technical development of protein
coformulations, 70 JOURNAL OF PHARMACY AND PHARMACOLOGY 666-674 (2017)). Hekoropsie

U3 TPENMYINECTB BKJIIOYAIOT TMOBBINEHHYIO 5()()EKTUBHOCTh IO CPAaBHEHUIO C OIHUM
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JIEKApCTBEHHBIM CPENICTBOM, O0IIee CHIDKEHHE HeXKeaTeIbHbBIX SBJICHHH, OBBIIIEHHE y100CTBa
I TIALMeHTa U COONMIOIeHUE pekMMa JieueHUs (TOBBILMIEHHAs IMPHUBEPIKEHHOCTh MAIHEeHTa
JIEYEHHIO, YIPOLIEHHOE pPYKOBOACTBO NAIMEeHTa MU OOyYeHHe), COKpalleHHWe 3aTpaT Ha
3/paBoOXpaHeHue (IPOM3BOJACTBO U 3aKYIKa), YIPOIIEHHE IPOLECCOB IOCTABKU M HOBBIE
BO3MOXKHOCTH B paMKax YIIPaBJIEHHUs >XM3HEHHBIM LIMKJIOM CYLIECTBYIOIIUX IPOAYKTOB Ha
PBIHKE.

B HEKOTOpBIX MIUTIOCTPATHBHBIX BAPUAHTAX OCYILIECTBICHHS ABA WM 0OJee aKTHBHBIX
(bapMaleBTHYECKIX UHTPEIHUEHTOB MOTYT MPEACTABISTh COO0M OesKu.

B HEKOTOpBIX WILTIOCTPATHBHBIX BAPHAHTAX OCYIIECTBJIEHUS COBMECTHO COCTABJICHHBIN
npenapaT MOKeT BKJIIOUATh 110 MEHbIIeH Mepe 11Ba OeJka.

B HEKOTOpBIX MILTFIOCTPATHBHBIX BAPUAHTAX OCYLIECTBJICHHS COBMECTHO COCTABJIEHHOM
npenapaT MOKET BKJIIOUATh 110 MEHbIIEH Mepe TpH OeJika.

[IpuMmeHsieMbli B HOaHHOM JIOKYMEHTe TEPMHH «O€JOK» BKJIIOYaeT JIOOOMH
AMHHOKHUCJIOTHBIHM MOJIUMEP C KOBAJIEHTHO CBSI3aHHBIMH aMHIHBIMHU CBsi3siMU. benmku comepikar
onHy uii 60Jee AMUHOKHCIIOTHBIX TOJMMEPHBIX Lienel, 0OBIYHO U3BECTHBIX B JAHHOH 00JacTh
Kak «nojumentuab». «llomumentua»  OTHOCHUTCST K MOJNUMEPY, COCTOSIEMY U3
AMHHOKHUCJIOTHBIX OCTaTKOB, COOTBETCTBYIOIIMUX BCTPEUAOLIMXCS B MPUPOAE CTPYKTYPHBIX
BAPUAHTOB M UX CHUHTETUYECKUX HE BCTPEYANOIUXCA B MPHPOJE AaHAJIOIOB, CBSI3aHHBIX
MOCPEICTBOM MENTHUIHBIX CBsI3€H, COOTBETCTBYIOLINX BCTPEUAIOINUECS B MPUPOAE CTPYKTYPHBIX
BAPUAHTOB, M UX CHHTETHYECKHUX HE BCTPEUANOIIMXCSA B NpUpoxae aHajioros. « CHHTETHYECKHE
NEeNTUABl WM TOJHIENTHIB OTHOCATCA K HE BCTPEYAOIIMMCS B NPUPOAE NENTUAY WIIH
nojunentuny. CHHTETHYECKHE MEeNTHAbl WM IOJUIMENTHIbl MOTYT OBITh CHHTE3UPOBAaHBI,
HalpuMep, C HCIOJb30BAaHMEM AaBTOMATUYECKOrO CHHTE3aTOpa MOJHUMENTHNOB. I3BECTHBI
pasnuuHble crIocoObl TBepAO(a3HOro MENTHAHOIO CHHTE3a. beok MoXkeT comepkaTh OOMH WM
HECKOJIbKO MOJIMIIENTUAOB ¢ 00pa30BaHUEM €IMHOH (QyHKIHOHHUpYromeil Onomonekynsl. bemnok
MOJKET BKJOYaTh JIOOOW U3 OHOTepaneBTHUECKUX OENKOB, PEKOMOMHAHTHBIX OEJIKOB,
NPUMEHSIEMBbIX B MCCJICAOBAHUSIX WJIH TEPAINUH, OENKOB-JIOBYLIEK U APYrux Fc-cauThix OenkoB
XUMEPHOTO  pElenTopa, XHUMEpPHBIX OENKOB, AaHTUTEN, MOHOKJIOHAJIbHBIX  AHTHTE,
NOJIMKJIOHAJIbHBIX aHTUTEJI, YEJOBEYECKUX AHTHUTEN U Oucrenuduueckux antutena. B apyrom
WITFOCTPATHBHOM acCIeKTe OEJIOK MOJKET BKJIOYATh (PpAarMEHThI aHTUTENA, HAHOTEJNA, XUMEPHI
PEKOMOMHAHTHOTO aHTHUTENA, LIUTOKHWHBI, XEMOKHHBI, TIENITUIHbIE TOPMOHBI U T.11. benku MoryT
OBITH TOJIY4EHBI C HCIOJB30BAHMEM CHUCTEM MPOAYLHPOBAHUS HA OCHOBE PEKOMOWHAHTHBIX
KJIETOK, TAKUX KaK CUCTeMa OaKyJOBHUPYCOB HACEKOMBIX, CUCTEMBI ApOskkel (Hampumep, Pichia
sp.), cuctemsbl mutekormrtaromux (Hanpumep, CHO-kxnetku u npoussoansie CHO-kieTok, Takue
kak CHO-K1-knetkn). O030p OmorepaneBTHUecKnX OenkoB U ux noiydenus cMm. B Ghaderi et
al., «Production platforms for biotherapeutic glycoproteins. Occurrence, impact, and challenges
of non-human sialylation,» (BIOTECHNOL. GENET. ENG. REV. 147-175 (2012)). B
HEKOTOPBIX WJUTIOCTPATUBHBIX BApHAHTAX OCYIIECTBJICHUS O€NKU comepikaT Moaudukanuy,
anayKThl M JIPyrHe KOBAJIEHTHO CBs3aHHble (parmentsl. [lanHble Moaudukanmu, angykTel U

(dparMeHThbl BKIIOYAIOT, HAPUMEp, aBUIHMH, CTPENTABUANH, OMOTHH, IMHKaHbl (Hampumep, N-
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alleTUITaNIaKTO3aMHH, TaJIaKTO3y, HEWPAMHUHOBYIO KHCIOTY, N-alleTHIIIIOKO3aMuH, (yKo3y,

MaHHO3Y 151 apyrue MOHOCaxapuabl), Ier MOJIMTUCTU/IUH, FLAG-meTky,

,
manbTo3ocBs3biBaomuil  O0enok (MBP), xuruncssbiBatomuii Oenok (CBP), rimyratuon-S-
tpancdepasy (GST), myc-snuromn, GpayopecleHTHbIE METKH U APYTrue KPacuTeslu U T. 1. benku
MOTyT OBITh KJIACCU(PHULUPOBAHBI HA OCHOBAHWUM KOMIIO3ULMH M PACTBOPUMOCTU M, TAKUM
00pa3oM, MOTYT BKJIFOYATh MPOCThIEe O€NKH, Takhe Kak rinoOyssipHble Oenku u GuOpuiusapHbIe
Oenky; KOHBIOTMPOBAHHBIE O€JNKM, Takue KaK HYKJIEONPOTEHHbI, TIJIHMKOIPOTEHHBI,
MYKOIPOTEUHBI, XPOMONPOTEHHBI, (HOCHONPOTEHHBbI, METAIJIONPOTEHHbI U JIUMONPOTEHHBI, U
NPOM3BONHBIE OENIKH, TaKUe KaK MEPBHYHBIE MPOM3BONHBIC OEJIKM U BTOPUYHBIE NMPOU3BOIHBIE
Oenku.

B HEKOTOPBIX MILTIOCTPATHUBHBIX BAPHAHTAX OCYINECTBJICHUS OEJIOK MOKET MPEICTaBIIATh
coboli aHTuTENo, OucnenuPUIeckoe aHTUTENO, MYyJIbTUCHENH(PUIECKOe AHTHUTENO, (parMeHT
aHTUTEJIAa, MOHOKJIOHAJIbHbIE aHTUTeJa WU Fc-cauThiii Oenmok. B omHoM acmekte Oefok
npencrasisier coboii 6enok npotuB VEGF. B korkpernom acnekte VEGF-6enok npencrasisiet
coboti adnubepuent.

[IpuMmeHsieMblli B [aHHOM JOKYMEHTE€ TEPMHUH «AHTHTEJIO», BKIOYAE€T MOJIEKYJIbI
UMMYHOTJIOOYJINHA, COIeprKaIlNe YeThIpe TIOMUIIENTHIHbIE neny, ase Tsokenble enn (H) u nse
nerkue nenu (L), ces3arHble MeXy cOOOH TUCYIb(PUIHBIMU CBA3SIMH, & TAKXKE UX MYJIBTHMEPHI
(mampumep, IgM). Kaxknas Tspkenas menb COOEpKUT BapuabeNbHYIO OOJIACTh TSDKENION Lenu
(cokpamenno obo3Hauaemyio B naHHOM paokyMeHTe kak HCVR wimm V) U KOHCTaHTHYIO
obnactb Tspkenol nenu. Koncrantaas 0051acThb TsoKeNon nenu coneps:kut tpu gomeHa Cyy, Cip u
Cus. Kaxpmast ymerka wnemb COAEPKUT BapuaOeIbHYIO 00JacTh JIETKOH Ienu (COKpaIleHHO
obo3Havaemyro B naHHOM aokyMeHTe kak LCVR mmm V |) U KOHCTaHTHYI0 00JacTh JIETKOH
uernn. KoncranTHas obOnacte jierkoi unenu copepskut ogud nomeH (Cpp). Vy- u Vi-obnactu
MOTYT OBbITh JOIOJIHUTEIBHO MOApa3/eNeHbl Ha 00JacTu runepBapuabeIbHOCTH, Ha3bIBAEMbIE
obnactsimu, ompenensomuMu  komriemeHTapHocTh  (CDR), ¢ BkpameHusimu — Oonee
KOHCEPBAaTUBHBIX 00JacTel, Ha3biBaeMbIXx kapkacHbiMH oOmactsmu (FR). Kaxmas Vy u Vi
cocrout u3 Tpex CDR u yetsipex FR, pacnonoskeHHbIX OT aMHHO-KOHIIA 1O KapOOKCH-KOHIIA B
cnenyromem mopsinke: FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. B pazauunbix
WIUIFOCTPATHBHBIX BapwaHTax ocymectsieHuss FR antutena nporme big-ET-1 (wmm ero
AHTUTCHCBS3BIBAIOIIEH YacTH) MOTYT OBITh MAEHTHYHBI IOCJIEIOBATEIBHOCTSIM 3apObIIIEBON
JVHUM 4YeJIOBeKa WM MOTYT OBbITh MOIU(UIIMPOBAHBI €CTECTBEHHBIM WJIM HCKYCCTBEHHBIM
nyTeM. AMHHOKHCIIOTHAasi KOHCEHCYCHAasl IOCJIENOBATENIbHOCTb MOXKET OBITh OINpeneieHa Ha
OCHOBE TapaJuleNibHOro ananusa aAyx min Oonee CDR. IlpuMeHsieMblli B TaHHOM JTOKYMEHTE
TEPMHUH AHTUTEJIO» TAK)KE BKIIIOYAET AHTHICHCBSA3BIBAIOIIME (PPAarMEeHThI MOJEKYJ MOJHOTO
aHTuTeNa. TepMUHBI «AHTUTCHCBSA3BIBAIOINAS YACTh» AHTUTENA, «aHTHUTE€HCBSI3bIBAOLIHIA
¢parmMeHT» aHTHUTENA U T. I, WCHOJB3yeMble B ITAHHOM JAOKYMEHTE, BKJIIOYAIOT JIIOOOH
BCTPEYAOLINICS B MPUPOAE, PEePMEHTATHBHO IMOTy4aeMblii, CHHTETUUECKUN WM T€HETUYECKH
CKOHCTPYMPOBAHHBIM TOJUNENTH WIA TJIMKONPOTEUH, KOTOPBIH CIELU(PUYHO CBS3BIBAET

aHTUTEH ¢ 00pa30BaHUEM KOMILIEKCa. AHTUIEHCBS3bIBAIOLINE (PPAarMEHThI AaHTUTENIA MOTYT OBITh
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MIOJIyY€HBI, HAIIPUMEP, M3 MOJIEKYJI [TOJTHOIO aHTUTENA ¢ UCMOIb30BAHUEM JIFOOBIX IMOAXOISAIINX
CTaHIAPTHBIX METOAMK, TaKUX KaK IPOTEOJUTUYECKOe pAacCIleIUIeHHe WIH METOIUKU
PEKOMOMHAHTHON I'€HHOM MHXKEHEPHH, BKIIIOHAIOINE MaHWIyJIupoBaHue U skcnpeccuto JJHK,
KOAMpYHoIel BapualOeabHble U HEOOs13aTebHO KOHCTaHTHbIE NOMeHbl aHTHTena. Takas JIHK
W3BECTHA W/WJIM JIETKO JOCTYITHA, HAIIPUMeEp, U3 KOMMEpUYECKHX MCTOYHMKOB, Oubmmorexk JTHK
(BxurO4asi, HapuMep, ¢aroBbie OMOIMOTEKH aHTUTEN), UM MOXeT ObITh cuHTe3uposaHa. JJHK
MOXET OBITh CeKBEHMpPOBaHa M 00paboTaHa XHMMHYECKH WM C HCIIOJb30BAHHEM METOAOB
MOJIEKYJISIPHOM OMOJIOrHH, HAPUMEp, TS Pa3MEIeHUs] OAHOTO WJIM HECKOJIBKUX BapHaOesIbHBIX
W/WIM KOHCTAHTHBIX JOMEHOB B MOIXOASALIEH KOH(QUTIYpalMH WU ISl BBEIEHHUS KOIOHOB,
CO3JIaHUsI LIUCTEUHOBBIX OCTATKOB, MOTU(HUKALMH, TOOABICHUS WIH YAAJIEHHUS] AMUHOKHCIIOT H T.
hi

Hcnonp3yeMblii B JTaHHOM JOKYMEHTE TEPMHH «(ParMeHT aHTUTENay BKJIIOYAET YacTh
MHTAKTHOTO AHTHUTENA, TAaKyl KakK, HampuMep, AHTUICHCBS3BIBAIOINAS WM BapHaOelbHas
oOnacte anTuTena. Ilpumepsl pparMEHTOB aHTHTEN BKIIIOYAIOT, HO HE OTPAHHYHBAIOTCS HWMH,
¢parment Fab, pparment Fab’, pparment F(ab’)2, pparment Fc, pparment scFv, pparment Fv,
nuateno dsFv, ¢pparment dAb, ¢pparment Fd’, pparment Fd u oOnacte BeigeneHHO# o0nacTy,
onpenensromedi  komruieMentapaocte (CDR), a Takke Tpuarena, Terparenia, JIMHEHHBIE
aHTHUTENA, OJHOLIETIOYEUHbIE MOJIEKYJIbI AHTUTENl M MYJIbTUCTIEUU(UYHbIE aHTUTENA,
oOpaszoBaHHbIe U3 ¢parMeHTOB aHTuTeNn. @parmentsl Fv mpencraBnsior coOoii KOMOMHALUIO
BapuadeIbHBIX O0JNacTell TsDKeJIOW W JIeTKol wnereld uMmyHornoOymuHa, a ScFv-Oenku
NPEACTABISIIOT COO0H pPEKOMOMHAHTHBIE OHOLETIOYEYHbIE IOJHIENTHIHbIE MOJIEKYJIbI, B
KOTOPBIX BapuabenbHblE OOJIACTU JIETKOM W TSDKENOW Lened MMMYyHOIJIOOyJNHA COEIUHEHBI
NEeNTUIHBIM JHHKEPOM. PparMeHT aHTUTeNa MOXHO NOJYYUTh PA3IMYHBIMH CIIOCOOAMH.
Hanpumep, ¢parmeHT anTHTEna MOXeT ObITh MOJNy4eH (PEPMEHTATUBHBIM WM XUMUYECKUM
IyTeM C IMOMOIIBIO (pparMeHTalMy HHTAKTHOTO AHTUTENA W/WIN OH MOXET OBITh IOJy4eH
PEKOMOMHAHTHBIM MyTE€M M3 I'€Ha, KOAUPYIOLIEro YaCTUYHYIO MOCHEN0BATEIbHOCTh aHTHUTENA.
ANBTEPHATUBHO WJIM JOIMOJHUTEIbHO (PArMEHT aHTUTEJIa MOXKET OBbITh IOJHOCTBIO HIIH
YaCTUYHO TIOJyYeH CHHTETHYEeCKUM myTeM. @PparMeHT aHTHUTeNna MOXET HeoOs3aTeabHO
COIepKaTh OIHOLETIOYEYHbIN (parMeHT aHTUTeNa. AJIBTEPHATUBHO WM JOIMOJHUTEIBHO
(parMeHT aHTHTENa MOKET COIePIKATh HECKOJIBKO LIEMNeH, KOTOPbIE CBS3aHbl BMECTE, HAIIPUMED,
oucynbGUAHBIME  CBs3siMH.  DparMeHT aHTUTENa MOXKET HeoOs3aTeNbHO  COAEpIKaTh
MHOTOMOJIEKYJISIPHBIA KOMILIEKC.

[IpuMeHsieMbli B HAHHOM JOKYMEHTE€ TEPMHUH «MOHOKJIOHAJbHOE AaHTUTENIO» He
OTPaHUYMBAETCS AHTHUTENAMH, TMOJYYEHHbBIMH C TIOMOINBI0 THOPUAOMHON TEXHOJOTHH.
MOHOKJIOHAJIPHOE aHTHUTENIO MOXKET OBITh MOJYYEHO W3 OJHOTO KJIOHA, BKJIOUas JIFOOOH
SYKapUOTUYECKUHN, MPOKAPUOTUYECKHH I (DAroBblii KJIOH, MOCPEIACTBOM JIFOOBIX CIIOCOOOB,
TIOCTYITHBIX WJIM M3BECTHBIX B JNAHHOH 00JacTH. MOHOKJIOHAJbHBIE AHTUTENA, MPUTOAHbBIE AJIS
UCTIONIb30BAHUSI B HACTOALIEM H300pPETEHUH, MOTYT OBITb TOJYYEHbl C HCIOJIb30BAHUEM
IIUPOKOTO CHEKTPAa METOOB, U3BECTHBIX B TAHHON 00JIACTH TEXHHUKH, BKIIFOYAsl UCIIOJIb30BAHHE

TEXHOJIOTUI THOPUIIOMHOM, peKOMOMHAHTHON U (paroBoi MHANKALMHI UIIH UX KOMOMHALIIH.
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IIpumeHsiemMblli B JAHHOM JIOKyMeHTe TepMUH «Fc-ciuThie Oenkm» BKIIIOYAET YacTh HIIH
BCce nBa win Oojiee OENKOB, OOWH M3 KOTOPBIX NpPEACTaBisieT coOoi Fc-dacTb Monekyibl
UMMYHOTJIOOYJIMHA, KOTOPBIE HE CIUTHI B UX IPUPOIHOM COCTOSIHUHU. [IpenapaT ciuThix OeNKoB,
COZIEep KAl ONpeNeJeHHbIE ITeTePOJOrHYHbIE MOJUNENTU I, CIUTBIE C PA3JIMYHBIMU YacTSIMU
NOJIMIENTHIOB, MOJYYEHHBIX U3 aHTHTena (Bkirodas nomeH Fc), Obul omumcal, Hampumep, B
Ashkenazi et al., Proc. Natl. Acad. ScL USA 88: 10535, 1991; Byrn et al., Nature 344:677, 1990;
u Hollenbaugh et al., "Construction of Immunoglobulin Fusion Proteins", 8 Current Protocols in
Immunology, Suppl. 4, ctp. 10.19.1-10.19.11, 1992. «Peuenropubie Fc-ciutbie Oeaxu»
BKJIFOYAIOT B ce0si OAuH Wi 0ojiee BHEKJIETOUHBIX OMEHOB pEeIenTopa, CBs3aHHBIX ¢ Fc-
(parMeHTOM, KOTOpPBbIi B HEKOTOPBHIX BAPUAHTAX OCYINECTBJICHUS CONEPKUT IIAPHUPHYIO
obnacte, 3a kxoropeiM cienytor nomeHel CH2 u CH3 wummyHornoOymmHa. B HekoTOpBIX
BAapUAHTAaX OCYyLIeCTBICHHs Fc-ciuThlli OeNoKk ComepKUT 1Ba Wi Oojee pPasIHYHBIX
PeLeNTOPHBIX IeNel, KOTOPbIe CBSI3BIBAIOTCS ¢ OJHUM Wi Oojiee nurannamu. Hanpumep, Fc-
CIUTBIN OENOK MpencTaBisieT COOOU JIOBYIIKY, Kak, Hampumep, JioBymka IL-1 (Hampumep,
PHJIOHOLIETIT, KOTOPBIA COAEp:KUT obnacth, ces3biBaromyo jurann HMJI-1RAcP, cmutyio ¢
BHeksieTouHoi oOmacteto MJI-1R1, ciouroii ¢ Fc u3 hlgGl; cm. marent CIIHA Ne 6927004,
KOTOPBII BKJIFOYEH B JaHHBI JOKYMEHT IOCPEACTBOM CCBUIKM BO BCEH €ro MOJHOTE), WU
noeymiky VEGF (Hanpumep, adimbepuent, koTopslii cogep:xkut aomeH 2 Ig penentopa VEGF
Flt1, cmteiii ¢ nomenom 3 Ig peuenrtopa Flk1 VEGF, cnuteiii ¢ Fc hlgG1, nanpumep, SEQ ID
NO: 1, cm. marentr CIIA. NeNe 7087411 um 7279159, koTopble BKIJIFOUEHBI B HACTOSLIUN
TOKYMEHT IIOCPECTBOM CCBUIKH BO BCEH CBOEI MOIHOTE).

B HexOTOpBIX WMIUIOCTPATHBHBIX BAPUAHTAX OCYLIECTBJIEHUS COBMECTHO COCTABJIEHHBIN
npenapar MOXKET BKJIOYAaThb BHIAbI JUMEPOB. B OJHOM acmexkTe COBMECTHO COCTABJICHHBIN
npenapar MOXKET BKJIOYaTb BHUABI TOMOAUMEPOB. B  HEKOTOPBIX JPYrMX KOHKPETHBIX
WUTIOCTPATUBHBIX BAapPHAHTAX OCYIIECTBJIEHUS COBMECTHO COCTAaBJICHHBIN MpernapaT MOXKET
BKJIOYATh BUBI T€TEPOANMEPOB. B 1pyrom acrekre COBMECTHO COCTaBIEHHBIN MpenapaT MOXKeT
BKJIFOYATh BU/IbI TOMOJUMEPOB U BHJIbI T€TEPOANMEPOB.

B HexOoTOpBIX WIUTIOCTPATHBHBIX BapHAHTAX OCYLIECTBJIEHHS COBMECTHO COCTaBJICHHBIN
npernapar MOXeT BKJIFOUaTh BUbl AUMEPOB B KaueCTBE IIPUMECH.

[IpuMeHsieMblli B JAaHHOM JOKYMEHTE TEPMHH <«IIPHUMECh» MOXKET BKIIOUYaTh JIOOOH
HE)KeJIaTeNIbHbIA OEJIOK, NPUCYTCTBYIOIIMHA B OeakoBOM OHO(apMarieBTUYECKOM MPOAYKTE.
IIpumechk MOXKET BKIIFOYAaTh TEXHOJIOTMYECKUE U POACTBEHHbIE puMecH. [IpumMecs Takke MOXKET
UMETh M3BECTHYIO CTPYKTYPY, YaCTUYHO XaPaKTEPU3OBAHHYIO WM HEHIEHTU(HULIUPOBAHHYIO.
TexHONOrHYECKHE MPUMECH MOTYT ObITH 00OpPa30BaHbI B XOA€ IMpoLecca MPOU3BOACTBA U MOTYT
BKJIFOYATh TPU OCHOBHBIE KaTeropuu: 00pa3oBaHHBIE U3 KJIETOUHOro cyOcTpara, oOpa3oBaHHbIE
U3 KJIETOYHOH KyJbTypbl W OOpa3oBaHHBIE B XoAe mochenyimmx craawid. [Ipumecw,
o0Opa3oBaHHbBIC U3 KJIETOYHOTO CyOCTpaTa, BKIIOUAIOT O3 OrpaHUYeHHs O€JKH, MOJyUYeHHbIE U3
OpPraHN3Ma-XO3siMHA, U HYKJIEWHOBYIO KHCJIOTY (IF€HOMHYIO, BeKTOpHyK win obmyro JIHK
KJIETKH-X03d1Ha). IIpuMecH, mONydeHHble U3 KJIETOYHOW KyJNbTYphl, BKIIOHYAIOT 0Oe3

OTrpPaHUYEHUs] MHAYKTOPbL, AHTUOMOTHKH, CBIBOPOTKY M JpPyrU€ KOMIIOHEHTBHI CpEabl.
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OOpa3oBaHHble B XOn€ IMOCIHENYIOIIUX CTAAMH TNPUMECH BKJIOYAIOT 0O€3 OrpaHHyYeHHs
(bepMeHTBI, XUMHUYECKHE U OMOXUMHUECKUE peareHThl Ayt 00paboTku (Hampumep, OpOMHUCTBHIH
[IUaHOTEeH, T'YaHWJWH, OKHCISIOIINE M BOCCTAHABJIMBAIOIINE CPEICTBA), HEOPraHMUYECKHE COJIH
(HarmpuMep, TSDKENBIX METAJUIOB, MBbIIIbAKA, HOHA HEMEeTalla), PacTBOPUTENH, HOCHUTEINH,
JauraHabl (HarmpuMep, MOHOKJIOHAJbHbIE aHTUTENAa) M JPYyrue BbIIeIauUBaeMble IPOIYKTHI.
PoncreenHble mpuMecHu (Hampumep, MPEKypcopbl, HEKOTOPbIE MPOAYKTHI PA3JIOKEHHs) MOTYT
IPENCTAaBISITh COOON MOJIEKYJIIPHbIE BapHAHTBI, BO3HHMKAIOIINE B XOZE NPOU3BOIACTBA W/MIN
XPaHEHHsI, KOTOpbIe He 00JIaIal0T CBOMCTBAMH, COMOCTABHUMBIE CO CBOWCTBAMH HEOOXOIUMOIO
NPOAYKTa OTHOCUTEBHO aKTUBHOCTH, 3¢ exkTrBHOCTH 1 Oe3onacHocTH. Takue BapUaHThl MOTYT
TpeOOBaTh 3HAYUTEIBHBIX YCHUIIMI JJIs1 BBIACIEHHUS U XapaKTEPUCTUKH C LIENbI0 UIeHTH()UKALNN
tuna Mmomudukarmu(-uii). PONCTBEHHbIE TPUMECH MOTYT BKIIKOYATh YCEUeHHbIE (HOPMBEI,
MonuduIMpoBaHHbIe (HOPMBI M arperartbl. YceueHHble (HOpMbl 00pa3oBaHbl THAPOQPIIBHBIMU
(depMeHTaMH WM XUMHYECKHMH BEINECTBAMH, KOTOpPbIE KATAJIU3UPYIOT OTIIEIUICHHE
NeNTUAHBIX  cBs3eil.  MonudunupoBanHble  (GopMBl  BKIIIOYAOT 0€3  OrpaHUYEHUs
Ie3aMHIUPOBAHHbBIC, H30MEPHU30BAHHBbIC, OMMOOYHO COEJUHEHHBIE MOCPENCTBOM S-S,
OKHCIJICHHbIE HJIH W3MEHEHHbIE KOHBIOTHPOBAaHHBIE (HOPMBI (HAMIPUMED, TITMKO3UIMPOBAHHBIE,
dbochopunnpoBannbie). MoaupuuupoBanuble (HOPMBI TaKkKe MOTYT BKJIOYATh JIFOOBIE
NOCTTPAHCIISIUOHHBIE MOAN(UIIUPOBaHHbBIE (POPMBL. Arperatbl BKJIOYAOT AUMEPbl U OONbIINe
BeNMYMHBI HeoOxoxumoro mponykra. (Q6B Specifications: Test Procedures and Acceptance
Criteria for Biotechnological/Biological Products, ICH August 1999, U.S. Dept. of Health and
Humans Services).

IIpumensieMblli B JaHHOM JOKYMEHTe OOIMH TEPMHUH «IIOCTTPAHCIALIUOHHBIE
momudukaimu» win  «PTM»  oOTHocATCS K  KOBAJEHTHBIM MOAM(UKALUAM, KOTOPBIM
HOABEPraroTCs MOJUMENTUABL, JUO0 B Xoae (KO-TPaHCISIMMOHHAS MOAMGUKAIMS) WIN IOCIe
(mocTTpaHcasuMOHHas Momudukauus) ux pudocoMHoro cuHresa. PTM oOblMHO BBOZSTCS
cneunpuyeckumMu QpepMeHTaMu Wi (PEPMEHTHBIMH MyTSAMU. MHOTHE M3 HUX BO3HHKAIOT B
Mecte cneun(uYeckod  XapakTepHOH OeJKOBOH  MOCHENOBaTeIbHOCTH  (CUTHATYPHOM
NOCJIEIOBATENIbHOCTH) BHYTPU OEJIKOBOrO Kapkaca. BpUIo 3aperucTpupoBaHO HECKOJIBKO COTEH
PTM, u nanHble MOAU(UKAIMM HEM3MEHHO BIIMSIFOT HAa HEKOTOPBIE aCMEKThl CTPYKTYpPbI HIIH
dbynkuu Oenka (Walsh, G. “Proteins” (2014) second edition, published by Wiley and Sons,
Ltd., ISBN: 9780470669853). Pa3znu4nble MOCTTPAHCISILUMOHHBIE MOAU(PHUKALIMY BKIOYAIOT 03
OTpaHUYEHUs] OTIIEeIUIeHHe, N-KOHIEBbIE YIJIMHEHUs, pa3jiokeHue Oenka, anumiupoBaHue N-
KOHI[a, OMOTHHUJIMPOBaHUE (AMINPOBAHNE JIN3MHOBBIX OCTATKOB OMOTHHOM), aMUJHPOBAHHE
C-KOHIAa, TIMKO3WIMPOBAaHUE, HOAMPOBAHME, KOBAJICHTHE TNPUKPEIUICHHE MPOCTETHYECKIX
TPy, aleTHINpoBaHHE (noOaBlieHHE AaleTHIOBOH rpymmbl, OObMHO y N-KOHIA Oenka),
aNKWINpoBaHue (noOaBJEeHUE ANKWJIBHOW TIpPyNIbl  (HampuMmep, METWUJIBHOH, JTHIIbHOH,
NPONMIBHONH) OOBIMHO Y JIM3MHOBOIO WM APTHHMHOBOTO OCTaTKOB), METHUJIMPOBAHUE,
aneHmnmpoBanue, ADP-pubo3unupoBaHue, KOBaJEHTHOE CIIMBAHME BHYTPH, WIH MEXAY,
NOJIMMENTHIHBIX LieneH, Cynb(OHUPOBAaHUE, MPEHWINPOBAHUE, 3aBUCHMble OT BuUTamuHa C

Moaudukanuy (TMAPOKCHIIMPOBAHUS NPOJMHA M JIM3MHA U aMHUIUPOBaHHE KapOOKCH-KOHIA),
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3aBucuMasi ot ButamuHa K mopudukarms, npudem ButamuH K npencrasisier codoii kodakrop B
KapOOKCHJIMPOBAHUM OCTATOKOB TIJIyTAMOBOM KHCIJIOTBI, OOecrednBaromeM oO0pa3oBaHUE -
kapbokcuriyramara  (glu-ocraTka), TIyraMUJIupoBaHue (KOBAJIEHTHAass CBsi3b  OCTAaTKOB
IJIyTAMOBOM  KHCJIOTBI), TJHLMINPOBaHHE (KOBAJICHTHAsl CBSA3b TIUIMIMHOBBIX OCTATKOB),
TJIMKO3WIINPOBaHue (o0aBIeHNe TIIMKO3WIbHON IPYIIBI JHOO K acmaparuHy, T’MAPOKCHIN3HHY,
CepHHY WJIM TPEOHHHy, oOecnedynBaroliee TIIMKONMPOTENH), M30NpPEeHIIHpoBaHue (nobaBneHne
W3OMPEHOUHONW TPyNIbI, TakoH Kak (papHE30] W TepaHIITepaHHo), JHIOUINPOBAHHE
(IpuKperieHne  JIMNOATHOW  (YHKUMOHANBHOH  rpymmbl), (GochOnaHTETeMHUIMPOBAHUE
(nobaBnenne 4'-pochonaHTeTeMHWIBHOTO (parMeHTa u3 KopepMeHTa A, Kak B SKUPHOH
KHCJIOTE, MOJIMKETUAe, HEpHOOCOMHOM MenTuae U OnocuHTese NeinuHa), ¢ochopunnpoBanue
(nobaBnenue ¢ochaTHON rpymnIbl, OOBIYHO K CEPHHY, TUPO3UHY, TPEOHUHY WJIM TUCTHIMHY) U
cynbdarupoBanue (mobaBneHne Cyiab(paTHON rpynmbl, OOBIMHO K THPO3UHOBOMY OCTATKY).
[TocTTpaHCASLMOHHBIE ~ MOAW(UKALIMK,  KOTOPblE  M3MEHSIOT  XHMHYECKYK)  MPUPOAY
AMHHOKHUCJIOTHI BKJIIOYAIOT 0€3 OrpaHHYeHus [UTPYJUIMHUPOBaHue (1peodpa3oBaHne aprHHUHA
B IMTPYJUIMH TOCPEICTBOM J€3UMHUHHUPOBAHMA), U Je3aMUAMpoBaHHe (TpeoOpazoBaHHe
IyTaMHHA B TJIYTAaMOBYKO KHCJIOTY FUIM aclapardH B acClapardHOBYK) — KHCJIOTY).
[TocTTpaHCAsLMOHHBIE MOIU(UKALMK, KOTOpble BKJIOYAIOT CTPYKTYpPHbIE HM3MEHEHUS,
BKJIFOUAIOT O€3 OrpaHu4eHus1 00pa3oBaHMe JUCYIb(PUIHBIX MOCTHKOB (KOBAJIEHTHOH CBSI3U ABYX
LIUCTENHOBBIX AMHHOKHCJIOT) M TPOTEOJUTHYECKOe paclierieHne (OTIIerieHne Oenka y
nentuaHoON  cBsi3u).  OmnpeneneHHble  MOCTTPAHCISLMOHHBIE MOAU(DHUKAIMHM  BKJIOYAIOT
nobaByieHUe IPYrux O€NKOB WM MENTHAOB, HarpuMep, ISG-unupoBanue (KOBaJeHTHAs! CBSA3b C
oenxom ISG1S5 (ren, crumynupyemsblii uHTepdpeponom)), SUMO-unupoBanue (KoBaJeHTHAs
cBs3b ¢ Oenkom SUMO (manblit yOUKBUTHH-IONOOHBIN MOAH(UKATOpP)) M YOMKBUTHHHPOBAHHE
(xoBaneHTHast cBsA3b ¢ OenkoM yOukBuTHH). bonee monpoOHeIil KOHTpoIHpyeMblii cinoBaps PTM,
co3nansbiii UniProt, cm. European Bioinformatics Institute Protein Information ResourceSIB
Swiss Institute of Bioinformatics, EUROPEAN BIOINFORMATICS INSTITUTE DRS - DROSOMYCIN
PRECURSOR - DROSOPHILA MELANOGASTER (FRUIT FLY) - DRS GENE & PROTEIN,
http://www.uniprot.org/docs/ptmlist (mocnennee nocemenue 15 saBaps 2019 r.).

B HEKOTOPBIX MJUTOCTPATUBHBIX BAPHAHTAX OCYLIECTBJIEHHS BUIBI AUMEPOB MOTYT ObITh
UIEHTU(ULMPOBAHbI TIOCPEICTBOM TMPHUBEICHUS B KOHTAKT 00pasia, BKJOYAIOIIErO BHIbI
IUMEPOB, C XpoMaTorpaduueckoi CHCTeMON.

[TpumeHsieMbIii B JaHHOM JOKYMEHTE TEPMHUH «XpoMaTorpadus» OTHOCHTCS K MPOLIECCY,
B KOTOPOM XHMHUECKasi CMECh, IIEPEHOCHMAsl JKUIKOCTBIO MJIH ra30M, MOXKET ObITh pa3aeiieHa Ha
KOMITOHEHTbI B pe3ysibTare AupPepeHIHaNbHOrO pa3fefeHns] XUMHYECKUX €IMHHUL] MPH UX
NPOTEKAHWH BOKPYr WMJM 4Yepe3 CTALUMOHAPHYI0 JKUAKOCTb WM  TBEPAYID  (dasy.
HeorpanuuuBarormue pUMEpBI xpomatorpaduu BKJIFOYAIOT TPaIULHOHHYIO
obpamennonogaszosyro (RP), nonoodmennyro (IEX) xpomarorpaduro, xpomarorpaduro co
CMEIIaHHBIM PEKUMOM U Xpomarorpaduio ¢ HopmainbHbIMH (azamu (NP).

[IpumeHsieMblii B JAaHHOM JOKYMEHTE€ TEPMUH «Xpomartorpadus CO CMeIIaHHbIM

pesxkumoM (MMC)» mnu «xpomarorpadus Ha MyJbTUMOJANBHBIX PA3ENIUTENbHBIX MATPHULIAX)»
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BKJIFOYAaeT  XpomaTtorpadudeckuii  crmocod, B  KOTOPOM  PAacTBOPEHHBIE  BEIIECTBA
B3aMMOJAEHCTBYIOT CO CTalMOHApHOH (ha3oil mocpencTtsoM Oojiee YeM ONHOTO pPEKUMa WU
MexaHu3Ma B3aumopeiictBud. MMC MOXXHO TPUMEHATb B KAa4eCTBE AJbTEPHATUBHOTO WU
KOMIUIEMEHTAPHOTO ~ MHCTPYMEHTa K  TPaAMUMOHHON  oOpamienHoHodaszoBoit  (RP),
noHooomennori (IEX) wu HopmanbHOdazoBoii xpomarorpaduu (NP). B  ormmume or
xpomatorpapuu RP, NP u IEX, B xoropeix ruapodpoOHOe B3auMOAEHCTBHE, TUAPOPUIBHOE
B3aUMOJIEHICTBHE M HOHHOE B3aNMOJEHCTBHE, COOTBETCTBEHHO, SIBJISIOTCS AOMHHHUPYIOLIMMHU
PEKUMOM B3aUMOZEHCTBUS, B XpOMAaTOrpaguu CO CMEIIAHHBIM PEXHMOM MOXKHO NMPUMEHSITh
KOMOMHALIMIO IBYX WJIM OoJiee JaHHBIX PEKUMOB B3ammMonencTsust. Cpena s xpomarorpaduu
CO CMEMIAHHBIM PEXKHUMOM MOXeT 00eCrednBaTh YHHKAJIBHYIO CEJIEKTUBHOCTb, KOTOpask He
MOXeT OBITh BOCIPOU3BENEHA IMOCPENCTBOM XpoMarorpapuu € OZHHM  PEKHUMOM.
Xpomarorpaduss CO CMEIIAHHBIM PEXUMOM TaKkKe MOXKeT oOecreunBaTh MOTEHLHAIbHYIO
SKOHOMMIO 3aTpaT U TUOKOCTh B paboTe MO CPaBHEHUIO CO CIoco0amMu Ha OCHOBE a)(PUMHHOCTH.

B HEKOTOpBIX WIUTFOCTPATHBHBIX BapHAaHTaX OCYLIECTBIEHUS XpoMarorpadusi MOXKer
MPEICTaBISITh COOOH SKCKITFO3UOHHYIO XpOMaTOrpaduro.

[TpumeHsieMble B TaHHOM JOKyMeHTe TepMuHbI «cMona SEC st xpomarorpadpumy wunu
«cpena SEC st xpomaTorpadgum» MpUMEHSIOTCS B3aUMO3aMEHSIEMO M MOTYT BKITFOYATh JIFOOOH
BUA TBepmoil ¢as3pl, mpumensemoir B SEC, xoropas oThenser mpuMech OT HEOOXOAMMOTO
NpoAyKTa (HampUMep, 3arps3HAIOIEE BEIECTBO TIOMOAMMEpPA I TMPOAYKTAa HAa OCHOBE
oucnermduueckoro anturena). OObeM CMONBI, IIMHA U JUAMETP NMPUMEHSEMOW KOJOHKH, a
TaK)Ke JUHAMUYECKas MOIIHOCTb W CKOPOCTh IIOTOKAa MOTYT 3aBHUCETb OT HECKOJBKHX
napaMeTpoB, TAKUX Kak o0beM oOpabaTbiBaeMOM KUIKOCTH, KOHLEHTpAIUs OejKa B *KHUIKOCTH,
NOJIBEPraeMON JAHHOMY TPOLIECCY.

B HEKOTOPBIX MIUTFOCTPATUBHBIX BapHUAHTAX OCYIIECTBICHMS CIOCOO HMACHTH(UKALMH
AVIMEPHBIX MOJIEKYJ MOKeT BKJIOYaTh IPHBEICHHE B KOHTAKT o0pasia, COIepIKaliero
OenkoBblli  OMOdapMalleBTUYECKHII  MPOAYKT, C  XpOMaTrorpapuueckoil  CHUCTEMOH ¢
UCTIOJIb30BAHUEM TOABIDKHOMN (ha3bl C OJy4YeHHEM (UIIbTPaTa, COAEPIKAIIEero BUIAbI TUMEPOB;
uneHTuukanus Oeaka B YKa3aHHOM OSJFOEHTE C HCHOJb30BAHHEM MAacC-CIEKTPOMETpa C
MOHU3AIUEH 3JIEKTPOPACTBUICHHEM.

[IpumeHsieMblli B JaHHOM JOKYMEHTE TEPMHH «MAacC-CIEKTPOMETP»  BKJIIOYAET
YCTPOWCTBO, CIIOCOOHOE MAESHTH(HULIHUPOBATh KOHKPETHBIE BUABI MOJICKYJI U TOYHOE M3MEPEHUE
ux wmacc. IlogpasymeBaercsi, 4YTO TEPMHH BKJIHOYAaeT JHOOOH MOJEKYJSIPHBIA IE€TEKTOp, B
KOTOPOM TMOJIMNENTHI W TEeNTHI MOTYT OBIThb JJIIOMPOBAHBI I JAETEKUUU H/HUIH
XapaKTEPUCTUKU. Macc-CIIeKTPOMETP MOKET BKJIFOUATh TPU OCHOBHBIE YaCTH: HCTOYHHUK HOHOB,
Macc-aHaIu3aTop U JAeTeKTop. Ponb MCTOYHMKAa MOHOB 3aKiIOuYaeTcs B OOpa3OBaHUH HMOHOB
rasoBoii (a3pl. ATOMBI, MOJEKYJbl WA KIJIACTEHbl OIPENENIEMOro BEIIeCTBA MOTYT
NEePEeHOCUTBCS B Ta3oByld (a3sy M HMOHU3UPOBAHBI OJHOBPEMEHHO (Kak B HOHHU3ALUH
3JeKTpopacbuieHHeM). BbIOOp NCTOYHNKA HOHOB B OCHOBHOM 3aBUCHT OT NTPUMEHEHUS.

B HeKkoTOpBIX BapuaHTaX OCYIIECTBIEHHS MAacC-CIEKTPOMETP MOXKET IpPEICTaBIATh

co00li Macc-CIEKTPOMETP C AIIEKTPOPACTIBIICHHEM.
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[TpuMeHsieMbIH B JaHHOM JOKYMEHTE TEPMHH «HOHHU3ALMUS HJICKTPOPACIbUICHUEMY HJIH
«ESI» oTHOCHMTCS K TpoLeCCYy MOHM3ALMUH pPACIbUIEHHEM, B KOTOPOM JIMOO KaTHOHBI, JTHOO
AHMOHBI B PACTBOPE MEPEHOCITCS B Ta30oBYIO (ha3y MOCPEACTBOM 00Opa3oOBaHHs U YIOAJICHUS
pacTBOpUTENIS IPU aTMOC(EPHOM JTaBJIEHHH MOTOKA KAaIeNb ¢ BBICOKUM 3apsiIOM, BOSHUKAIOIIINX
BCJICICTBHE TPHMEHEHUS pAa3HHULBl IOTEHLMAJIOB MEXIy HAKOHEYHUKOM WIJIbl IS
3JIEKTPOPACTIBUICHHUS, COAEPIKAIUM PACTBOP, M MPOTUBOIEKTPOAOM. OOBIYHO CYINECTBYET TPH
OCHOBHBIE CTaJU¥ NPOM3BOACTBA MOHOB B I'a30BOM (ha3e M3 MOHOB 3JIeKTpoauTa B pacTBope. K
HUM OTHOCSITCS. (@) TPOM3BOJCTBO 3apsDKEHHBIX Kamesib B HakoHeuHuke st uHdysuu ES; (b)
COKpallleHHe 3apsDKEHHBIX Karejib TMOCPEICTBOM BbIMAPUBAHMS PACTBOPUTENS] U TOBTOPHOTO
pasNoKeHUs Karejb, 00eCeUnBAIOLIMX HEOONBIINX BBICOKO3APSUKEHHBIX Karlellb, CIOCOOHBIX
BbIpaOaThIBATh MOHBI Ta30BOW (ha3bl, U (C) MEXaHU3M, MOCPEACTBOM KOTOPOTO HOHBI T'a30BOM
(ha3bl BEIPA0ATHIBAIOTCS M3 HEOOJBIINX U BHICOKO3apsKEHHBIX Karenb. Ctamauu (a) - (¢) 0ObdHO
NPOUCXOIAT B 00JIACTU YCTPOHCTBA C aTMOC(HEPHBIM 1aBJICHUEM.

[lpumeHsieMblii B JaHHOM JOKYMEHTE TEPMHH «yCTaHOBKa st HUHOY3uH ¢
3JIEKTPOPACTIbUICHHEM» OTHOCUTCS K CHCTeME HMOHHM3ALMH 3JEKTPOPACTIbUICHUEM, KOTOpast
COMOCTaBMMAa C MAacC-CIeKTPOMETPOM, MpHMEHsSeMbIM Uil aHanu3a Maccel Oenka. [lpum
MOHHM3ALMU  3JICKTPOPACTIbUICHHMEM HIJIa Uil 3JIEKTPOPACbUIEHHsS HMMEEeT OTBEpPCTHE,
pacrmoyioKeHHOE pPSAOM C BXOIHBIM OTBepcTHeM crekTpomerpa. OOpasern, comeprKaiuii
NPENCTABISIIOINI HHTepeC OEJIOK, MOMKET 3aKayMBaThCs Yepe3 WMIJy LIMPHLA. DJIEKTPUUECKHHA
NOTEHLAJ MEKAY OTBEPCTHEM MIJIbI LIMPHIA M OTBEPCTHUEM, BEAYIIUM K MaccC-aHaIU3aTopy,
oOpa3yer pacmbuieHHEe («3JIEKTPOPACIbIICHUE») pPacTBOpa. IJEKTPOPACIBUICHHE MOXHO
OCYLIECTBJISATh MPU aTMOC(EPHOM AABJICHUU U OHO OOECIEeYMBAET BBICOKO3APSIKEHHBIE KAIlIH
pacTBopa. YCTaHOBKAa Uil MH(Y3UU C BJIEKTPOPACIBUICHUEM MOKET BKIIIOYATh H3JIy4aTellb
3JIEKTPOPACTIbUIEHHSI, PACTIBUTUTENbHBIA ra3 wW/uin ucTouHuK nuranusi ESIL YcraHoBka
HEeOoOs13aTeIbHO MOKET OBbIThb aBTOMATHYECKON JJIsi OCYLIECTBICHHs aclupaluu o0pasua,
BbIeNIeHHsI 00pasia, 1ocTaBku oOpas3iia u/wiu pacibuieHus oOpasia.

B HEKOTOpBIX HJUIFOCTPATUBHBIX BapHAHTAX OCYILIECTBJIEHHS MAacC-CIIEKTPOMETP C
HOHHU3ALKEH 3JIEKTPOPACIbUIEHHEM MOXKET MPEACTaBIsATh COOOW HaHO-MacC-CIIEKTPOMETP C
HOHH3ALHEH 3JIEKTPOPACIIBIIIEHHEM.

[lpumeHsieMblii B JaHHOM JOKYMEHTE TEPMHH «HAHOBJEKTPOPACIbUICHHEY» HIIH
HAHOPACTIbUIEHHE» OTHOCUTCS K WOHHU3AIMU BJIEKTPOPACTIbUICHUEM I[PU OYeHb HHU3KOM
CKOPOCTH MOTOKA PAaCTBOPHUTEJIsI, KaK MPABHIIO, COTHH HAHOJUTPOB PacTBOpa oOpasla B MUHYTY
WK HIDKE, 3a4acTyio 0e3 mpUMeHeHHsl TOCTaBKU PacTBOpa u3BHe. B ycraHoBKe i nHGY3HU C
3JIEKTpOpaclblUieHHeM,  O0Opasymoleil  HAHOAJIEKTPOPACHbUICHHE, MOXKET  MPUMEHSATHCS
CTaTHYECKMH  M3JydYaTesib  HAHOBJEKTPOPACTIbUICHHS WM  JUHAMHUYECKHH  HM3JIy4aTelb
HaHO3JIeKTpopacnbuieHuss. CTaTUYeCKUil M3JIydaTesib HAHOAJEKTPOPACIBUIEHHS OCYLIECTBIISET
HEeNpephIBHBINA aHamu3 HeOOIbIKUX 00BEMOB pacTBOpa obpasua (OompenessieMoro BElIeCTBa) B
TeUeHHe [UINTEBHOrO TMepHoja. B IMHAMHYECKOM U3Jydareie HaHOAJIEKTPOPACIIbIICHUs
NPUMEHSIETCS] KalWULIPHAs KOJOHKA U CHCTeMa JOCTaBKAa PACTBOPUTENS ISl OCYINECTBIICHUS

XpOMaTOFpa(bI/ILIeCKOl"O pasaciiCeHus cMmeceit nepea aHaJiu3oM nocCpeacTBOM MaCC-CIICKTPOMETPA.
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IIpumensieMbli B JaHHOM JOKYMEHT€ TEPMHH «MAacC-aHAJIM3aTOpP»  BKIIIOYAET
YCTPOICTBO, KOTOPOE MOXKET pPa3AeNsTh YaCTHULIbL, TO €CThb, aTOMbI, MOJIEKYJIbl HJIU KJIaCTEPhl, B
COOTBETCTBUM € MX Maccoil. HeorpaHnumparomumu npuMepaMu Macc-aHalIU3aTOpPOB, KOTOPbIE
MO>KHO IIPUMEHSTH JJIs1 OBICTPOTrO CEKBEHUPOBAHUS OENKOB, sSBIsA0TCSA BpemsinpodeTHelii (TOF),
MarHUTOAJIEKTPUYECKUI CEKTOp, KBaApymnoibHbI Macc-puupTp (Q), KBagpynosjbHas HOHHAs
nosymka (QIT), opOuTanbHas JOByIIKA, HOHHBII IUKJIOTPOHHBIN pe30HAHC ¢ MpeoOpa3oBaHUEM
®ypoe (FTICR), a Takke METOAMKA YCKOPUTEIbHOI Macc-criekTpomerpun (AMS).

B HEKOTOpBIX WJUIIOCTPATHBHBIX BapHaHTaX OCYIIECTBJIEHUS MAacC-CIIEKTPOMETPHIO
MOJKHO OCYIIECTBJIATH B HEEHATYPUPYIOIIUX YCIOBUSAX.

[TpuMeHsieMblli B TAHHOM JOKYMEHTE€ TEPMUH «HEIEHATYPUPYIOIIHNE YCJIOBUS» WIH
«HatuBHass MS» wmu «natuBHass ESI-MS» Moker BKIIOYAaTh OCYIIECTBJICEHHE MAaccC-
CIIEKTPOMETPUU B YCJIOBUSX, KOTOpPbIE COXPAHSIOT HEKOBAJEHTHbIC B3aUMOICHCTBUS B
onpenenseMoM Betectse. [logpobusiii 0030p HatuBHOI MS cMm. B Elisabetta Boeri Erba & Carlo
Petosa, The emerging role of native mass spectrometry in characterizing the structure and
dynamics of macromolecular complexes, 24 PROTEIN SCIENCE1176-1192 (2015). Hekoropsie
pazuus mexkay cooctBeHHbIM ESI n oObrunbiM ESI mokasansl B Tadmnuine 1 (Hao Zhang et al.,

Native mass spectrometry of photosynthetic pigment-protein complexes, 587 FEBS Letters 1012-

1020 (2013)).
Tabauua 1.
Hartusnas ESI OO0biunas ESI
PactBop Bonnslii pactBop YacTu4HbIl OpraHUYECKUN PacTBOP
o0pa3ua BOJIa, AL[ETaT AMMOHHSI BOJA, MypaBbHHAs KHCIIOTA,
aueronutpwi/meranon (pH 1-2)
Yeaosus 10-50 Hn/muH. 10-50 un/muH.
pacnbliIeHus Hanpsixenne npu pacnbuienun 0,8- | Hanpsixenue npu pacnbuienuu 0,8-
1,5 kB 1,5 xB
Temnepatypsi 20-30°C Temnepatypsri 20-30°C
CoaeBas ObecconuBanne opduaita ObecconuBanne oHaitH/oddraiin
o0paboTka ¢ ucnonb3zoBanuem RP-HPLC
Konuenrpauusi | 1-10 MM (kxomruiexc) Menee 1 MkM (cyObpenuHuULA)
Oesika
Hudopmanus MornekynsipHblii  Bec  OenkoBoro | MonexyJsipHbIN BEC OZHOU
AJIs1 BBIBOAA KOMITIEKCa 1 CyObeTMHULIBI CyOBbeTMHHLIBI
HekoBaneHTHbIE B3aNMOAEHCTBUS
Crexuomerpus
CrpykTypa

B HEKOTOPBIX UJUIFOCTPATUBHBIX BapUaHTAX OCYILICCTBIICHUS MACC-CIICKTPOMETP MOXKET
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MPEICTaBIISITh COOOH TAaHIEMHBIN MacC-CIIEKTPOMETP.

IIpumeHsieMblli B [aHHOM JOKYMEHTE€ TEPMUH «TaHIEMHAas MacC-CIIEKTPOMETPHUS
BKJIFOYAET METOJUKY, B KOTOPOH CTPYKTYPHYIO MH(OPMAIIMIO O MOJEKyJIaXx oOpasla MoiIyydaroT
NOCPENCTBOM TNPHUMEHEHHs] HECKOJBKUX 3TallOB MAacCOBOIO OTOOpa M pPasleNeHus U30TOIIOB.
OO0s3aTeNbHBIM YCIIOBHEM SIBJIIETCS TO, YTO OOpasLibl MOJIEKYJ MOTYT ObITh HEepeBEICHbI B
rasoByi0 a3y U HOHU3UPOBAHBI B WHTAKTHOM COCTOSIHUM M YTO OHHU MOTYT OBITh BBI3BAHBI
pacmagoM HEKOTOPBIM TMPENCKa3yeMbIM M KOHTPOJMPYEMBbIM 00pa3oM IOCHe NEepBOH CTaguu
MaccoBoro orbopa. Muorocranuiinyro MS/MS, unu MS", MOKHO OCYLIECTBIATH TOCPENCTBOM
mepBOro BHIGOpA W BBIZENEHHs HOHA mnpekypcopa (MS?), ero QparMeHTamum, BblIeICHHs
nepBudHOro (parmMentHoro wnona (MS?), ero (dparMeHTaLus, BbIIENEHHE BTOPHYHOTO
dparmenta (MSY), 1 Tak 10 Tex mop, MOKa MOXKHO GYAET MONYYHTH 3HAYMMYKO MH(POPMALIHIO
WIN CUTHaT (parMeHTHOro WOHa mnoanaercs obOHapyxkeHuto. Tamgemayro MS  ycmemHo
OCYIIECTBIISUTH C ITUPOKUM Pa3sHOOOpa3neM KOMOHMHALMK aHamu3aTopa. To, Kakue aHaIu3aTopbl
crenyer KOMOWHUpPOBaTh Ui OMNpPENEIEHHOTO BapHUaHTa NPUMEHEHHs, OIpenelsieTcs
MHOYKECTBOM PA3JIMYHBIX (DAKTOPOB, TAKUX KaK UyBCTBUTENBHOCTD, CEJIEKTUBHOCTb U CKOPOCTD,
a TaKke pa3Mep, CTOUMOCTb U JJOCTYIHOCTb. JIB€ OCHOBHbIE KaTerOpuH CIIOCOOOB TaHIEMHOMN
MS mnpencraBnsroT coOOW TAaHAEMHYIO B IMPOCTPAHCTBE M TAaHIEMHYIO BO BPEMEHH, HO €CTh
Takke THOPHIbL, TJe TaHAEMHbIE BO BPEMEHH AHAIM3ATOPBI COENUHEHbI B MPOCTPAHCTBE WJIH C
TAH/EMHBIMU B TMPOCTPAHCTBE aHAIM3aTOpaMu. TaHIEMHBII B IPOCTPAHCTBE MACC-CIIEKTPOMETP
BKJIFOYAET UCTOYHUK MOHOB, YCTPONWCTBO aKTHBALMU HOHOB-TIPEKYPCOPOB U MO MEHbINEH Mepe
7IBa HE 3aXBaTBIBAIOIIMX Macc-aHanu3aTopa. KoHkpeTHble (YHKIMU pa3/eleHus Macchl/3apsna
MOTYT OBITb CHPOEKTHPOBAaHbI TAaKMM O0pa3oM, 4YTOOBI B OJHONW CEKIMU INPHOOpa HOHBI
BBIOMpAJNCh, AMCCOLMUPOBAIM B IPOMEXKYTOUHONW OONacTH, a MOHBI MPOAYKTa 3aTeM
IepenaBaiiCh B JAPYrod aHAMM3aTOp I pas3leNieHuss Macchl/3apsiia U cOopa naHHBIX. B
TAaHJEMHOM BO BPEMEHH MAacC-CIIEKTPOMETpPe HOHBI, O0pasyroluecss B MOHHOM MCTOYHHUKE,
MOTYT OBITh 3aXBa4Y€HbI, BbIIENEHbBI, ()ParMEHTHPOBAHBI U Pa3AeIeHbI IO Macce/3apsay B OTHOM
U TOM ke (PU3MYECKOM YCTPOUCTBE.

BbIsSiBJIEHHBIE MacC-CIIEKTPOMETPOM  NENTHUABl MOTYT TIPUMEHSTBCS B  Ka4decTBE
CYpPpPOTaTHBIX MPEACTABUTENEH MHTAKTHOTO O€NiKa U WX MOCTTPAHCISIIMOHHBIX MOAU(UKALIUI.
Ux MOXHO TPHUMEHATh Ui XapaKTePUCTUKH OEJNKOB MOCPENCTBOM  COIOCTAaBJICHUS
SKCIIEPUMEHTAJIbHBIX M TEOPEeTHYeCKUX JaHHbIX MS/MS, mnocnenHue TEeHEepHUpYIOTCS W3
BO3MOXKHBIX NMENTHIOB B 0a3e NaHHBIX MMOCIENOBATEIbHOCTEH OENKOB. XapaKTEepUCTHKA MOXKET
BKJIFOYATh 0€3 OrpaHMYeHHsI CEKBEHHMPOBAHHUE aMHUHOKUCIOT ()ParMeHTOB Oellka, OmpeneiieHne
CEeKBEHHPOBaHUSl OenKa, OIpeneNeHne CeKBeHUpoBaHHs Oenka de novo, ompeneneHue
MECTOMNOJIOKEHUS MOCTTPAHCIISILIUOHHHBIX MoIU(UKAIIH 170071 oTipeniesIeHue
MOCTTPAHCIISIIUOHHBIX MOIU(UKALINH, W aHAJIN3 CONIOCTABUMOCTH, HIJTH UX KOMOMHALIUH.

IIpumeHsieMblli B [aHHOM JOKYMEHTE TepMHUH «0a3a [aHHBIX» OTHOCUTCA K
OnonH(pOpPMAaTHUECKUM HHCTPYMEHTAM, KOTOpble OO0ECIeYMBAIOT BO3MOXKHOCTb IIOMCKA
HEMHTEPIIPETUPOBAHHBIX CIIEKTPOB MS-MS 1o BceM BO3MOKHBIM IOCJIENOBATEIBHOCTIM B Oase

naHHbIX. HeorpaHuunparomue npuMepbl TaKUX HHCTPYMEHTOB IPENCTAaBISAIOT coboit Mascot
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(http://www .matrixscience.com), Spectrum Mill (http://www.chem.agilent.com), PLGS
(http://www.waters.com), PEAKS (http:/www.bioinformaticssolutions.com), Proteinpilot

(http://download.appliedbiosystems.com//proteinpilot), Phenyx (http://www.phenyx-ms.com),

Sorcerer (http://www.sagenresearch.com), OMSSA
(http://www.pubchem ncbi.nlm.nih.gov/omssa/), X!TaHneMHbIH
(http://www.thegpm.org/TANDEMY/), Protein Prospector (http://www.
http://prospector.ucsf.edu/prospector/mshome.htm), Byonic
(https://www.proteinmetrics.com/products/byonic) Wi Sequest

(http://fields.scripps.edu/sequest).

B HEKOTOpPBIX WITIOCTPATUBHBIX BAPUAHTAX OCYIIECTBJIECHUS ITaHHOTO PACKPBITHS
NPEACTABJICH CIIOCO0 KOJUYECTBEHHOTO OMPEAEICHHS reTePOIUMEPHBIX MOJEKYJL.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS CIIOCOO KOJMYECTBEHHOTO ONpPEAeTICHHUs
reTepoMMEPHBIX MOJIEKYJT B OOpaslle, coAep:KalleM IepBbid OelIOK U BTOPOH OeNloK, MOXKeT
BKJIFOYAaTh HMMMOOMIIM3ALMIO AHTHUTENA, CHenupUIecKoro K IepBOMYy O€JKy Ha TBEpIOH
MOBEPXHOCTH. AHTHUTEJIO, CIIELU(PUIECKOE K IIEPBOMY O€JIKY, MOXKHO IPUTOTOBUTH IOCPEACTBOM
1r000T0 U3 U3BECTHBIX B JIUTEPATYPE CIIOCOOOB.

[TpumeHsieMbIii B JaHHOM JOKYMEHTE TEPMUH «TBEPJON MOBEPXHOCTH» MOKET BKJIFOYATh
T00YI0 TTOBEPXHOCTDb, CITOCOOHYIO CBSI3bIBATHCS C NPENCTABIBIIOIIMM HHTEpEC aHTUTENOM. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJIEHHs U1 00pasla, COAEpIKaIlero MepBblii OEOK U BTOPOM
Oenok, TMpPEeACTABISIOINEe HWHTEPEC AaHTUTENO MOXKET TPEACTaBIATh COOOH  aHTHTEIO,
cneunguyeckoe kK mepBoMy Oenky. HeorpaHuunparoiiye npuMepbl TBEPAOH IMOBEPXHOCTH,
MOTYT BKJIOYaTh Aa(@PUHHBIE CMOJIB, MArHUTHBIE TPAHYJbl M TIOKPBITbIE IUTACTUHBI C
UMMOOHMIIN30BaHHBIM OEJIKOM, TAKUM KaK aBUJANH, CTPENTABUINH WIN HEHTPABUAMH.

B HekoTOpBIX BapuaHTax OCYLIECTBJICHHS CIOCOO KOJMYECTBEHHOIO OINpeeseHHs
reTePOAUMEPHBIX MOJIEKYJ MOXET BKJIOYaTh HMMYHOIPELUIUTALUID TIeTepOJIUMEPHBIX
MOJIEKYJ1. FIMMyHONPELMITUTALIMIO MOYKHO OCYLIECTBIISITh MOCPEICTBOM NMPUMEHEHHsI aHTUTEA,
UMMOOMITHI30BAHHOTO Ha TBEPIOH MOBEPXHOCTH, PUYEM aHTUTENIO MOJKET CBSI3BIBATHCS C OTHUM
U3 MHOTHX aKTHBHBIX (DapMaLleBTUUECKUX WHIPEAUEHTOB B COBMECTHO COCTaBJICHHOM
npemnapare, ¥ MpHYeM aKTUBHBbIE (papMalleBTUYECKHE MHIPEIUESHTHI MOTYT MPENCTABISATh COOOM
Oenku.

B HeKkoTOphIX BapuaHTaX OCYINECTBJICHUs oOpasel, conmepKalluii mepBblii OeNoK |
BTOPOI OEJIOK, MOXKeT ObITb MHKYOUPOBAaH C MMMOOWMITN30BAHHBIM aHTUTENIOM, CHelH(pUIeCKIM
K TepBOMy OeNnKy Ha TBEpIOH MNOBEPXHOCTH. Bpems HWHKyOammu MOXET COCTaBISITH OT
HECKOJIbKUX MHHYT JJO HECKOJIbKUX YaCOB.

B HekoTOphIX BapuaHTaX OCYINECTBJICHUS OOpasel, conepKalquii MepBblii OeNoK |
BTOpOIl OeNoK, WHKYOHWPOBAaHHBIH C HMMOOWJIM3OBAHHBIM AHTUTENIOM, CIeHU(DHUECKUM
nepBoMy O€JIKy Ha TBEPJOH MOBEPXHOCTH, MOXKET ObITh U3BJIEUEH.

B HeKoTOphIX BapuaHTaX OCYINECTBJIEHUs oOpasel], coAep Kaluil INepBblii Oenok u
BTOpOIl OeNoK, WHKYOMPOBaHHBI C WMMOOWIM30BAHHBIM AHTUTEJIOM, CIEHUPUUECKUM K

nepBoMy OenKy Ha TBEpAOH MOBEPXHOCTH, MOXKET OBITh LEHTPU(PYrupoBaH. B HekoTOpBIX
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KOHKPETHBIX ~ BapUAHTaX OCYINECTBJICHUS LEHTPU(PYTHPOBAaHHE MOXKET O0OecreynBaTh
OCaKAEHHBIN 00pasel 1 3JIF0EHT WU CYNepHATaHT.

B HexoTOpBIX BapHaHTaX OCYIIECTBIEHHS OCAXIEHHBIH 0Opas3el] U 3TI0EHT MOXKET OBbITh
BOCCTAHOBJIEH MIOCPEICTBOM NPHUMEHEHUs] BOCCTAHABIIMBAIOIIErO CPECTBA.

IIpumeHsieMblli B NaHHOM JOKYMEHTE TEPMHUH «BOCCTAHABIMBAIOLIUIDY OTHOCUTCA K
BOCCTAHOBJICHUIO ANUCYJIb(QHUIHBIX MOCTHKOB B Oejnke. HeorpaHmumBaromumu NpuMepamu
BOCCTAHABIIMBAIOLINX CPEICTB, MPUMEHSEMbIX JJIsI BOCCTAHOBJIEHHs O€nKa, SIBILSIFOTCS
mutnotrpenton (DTT), B-mepkanTostaHon, peakTuB JJuIMaHA, XJIOPUCTOBOIOPOIHBIN
THIPOKCWIIAMUH, LHAHOOOPTUAPUA HATpus, Tpuc(2-kapOokcudTII)ruapoxyuopun  ¢ochuna
(TCEP-HCI) unu ux KOMOMHAIHIA.

B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUS OCAKACHHBIH 00pasen W/WJIH 3JFOEHT MOKHO
o0pabaTbIBaTh C WCHOJB30BAHUEM COEIMHEHHs] MM COENMHEHHH. B HEKOTOPBIX KOHKPETHBIX
BapHUAHTaX OCYLIECTBIEHHUsI 00paboTKa MOXKET BKIIIOUYATh AKWIMPOBAHUE. B HEKOTOPBIX APYrux
KOHKPETHBIX HJUTFOCTPATHBHBIX BApUAHTAX OCYIIECTBJIEHUs 00paboTka MOXKET BKJIKOYATh
ANKWJIMPOBAHNE CYJIb(THIPIIIBHBIX TPYIII Ha Oenke.

[TpuMeHsieMblii B TaHHOM JOKYMEHTE TEPMHH «00pabOoTKa» MIIN KHAHECEHHE M30TOITHON
METKH» MOXXET OTHOCUTBCS K HAHECEHHI0O XHUMHYECKOW MeTKH Ha Oenok. HecenmexTuBHBIE
NPUMEPBI CIIOCOOOB HAHECEHUSI XUMHUECKOW METKH Ha OEJIOK BKIFOYAIOT N300apHUUECKUue METKH
I OTHOCUTENbHOrO U abcomotHoro ompenenerns (1ITRAQ) ¢ MCONb30BaHUEM pEareHTOB,
Takux Kak 4-plex, 6-plex u 8-plex; BOCCTaHOBUTENBHOE HEMETWIMPOBAHHE AMHHOB,
KapOaMUIUPOBAHNE aMHUHOB, ' O-MapkuposaHue Ha C-KOHIe Geka, i mobas aMHHO- KM
cyab(ruapuibHas rpynna Oenka U1 HAaHECEHUsS METKM Ha aMUHBbl WIH CYJIb(QTUAPHIBHYIO
rpyImy.

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS OCAKACHHBIH 0Opasell W/HIN 3I0CHT MOXKHO
00pabaThIBaTh C UCIONB30BAHUEM JIBYX OTJIHYAIOIINXCS COCAMHEHMH, MPUYEM IBa COEANHEHUS
SIBJISTFOTCS] I30TOTIAMH.

B HEKOTOpBIX BapuaHTAaX OCYIIECTBJICHUS OCAKIEHHBIH oOpas3er M MO MEHbLIeH mepe
4acTh (PUIbTPATAa MOXKHO CMELIMBATh MOCe X OOpabOTKU WM HaHECEHHsI Ha HUX HU30TOIMHOU
METKH.

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS CMeCh OOpa0OTAaHHOTO WJIM MEYEHHOTO
U30TOMAaMHU OCAXKIEHHOrO o0paslia M Mo MEHbIIeH Mepe 4acTu 0OpabOTaHHOTO HIIH MEYEHHOTO
U30TONaMHu (PUIIbTPATA MOXKET OBITh PACIICTIICHO.

[TpuMeHsieMblli B JAHHOM JOKYMEHTE TEPMHUH «PaCLICTIEHHE» OTHOCUTCS K TUAPOIIU3Y
OIHOro uiM OoJee nenTHAHBIX CBsizeil Oenka. CyIecTByeT HECKOIbKO MOAXOA0B K MPOBEISHHUIO
pacimeruieHns 6enka B oOpasiie ¢ HCIOMb30BAHIEM MOAXOMSIIEr0 THIPOJIU3YIOIIEro CPEeNCTBa,
Harpumep, GepMEeHTaTHBHOE paclieruieHHe WIH He)epMEHTATUBHOE PaCIleIICHHE.

ITpumeHsieMblli B JTaHHOM AOKYMEHTE TEPMUH «THAPOJM3YIOIIEe CPENCTBO» OTHOCUTCS K
moO0oMy OJHOMY MM KOMOHMHALMU OOJBILIOrO YHUCIAa PAa3JIMYHBIX CPEICTB, KOTOPBIE MOTYT
OCYLIECTBJIATh paciieruieHne Oenka. Heorpannuusaroiye npumMepsl TUAPONU3YIOLIUX CPEICTB,

KOTOPbIE MOI'yT OCYLICCTBJIIATD (1)epMeHTaTI/IBHOe paCcliCIUICHUE, BKIIKOYAOT TPUIICHUH,
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sHponporenHasy Arg-C, suponporenHasy Asp-N, sHponporennasy Glu-C, mporea3y BHeIHeH
memOpanbl T (OmpT), paspymarommii uMmmyHOrJioOysnuH (epmeHT Streptococcus pyogenes
(IdeS), xumoTpuICHH, ENCHH, TEPMOJIU3UH, MTaIlanH, MPOHa3y U nporeasy u3 Aspergillus Saitoi.
HeorpanuuuBaromuye npuMepbl THAPOIM3YIOIIUX CPENCTB, KOTOPbIE MOTYT OCYIIECTBIISTH
HehepMEHTATHBHOE  pacCLIeIUIeHHe, BKJIOYAIOT INPHMEHEHHE BBICOKOH  TeMIepartypshl,
MHKPOBOJIH, YJIbTPa3ByKa, BBICOKOTO MAABJIEHUs, MH(PPAKPACHOTO M3IYYEHUs, PacCTBOpUTENEH
(HEOrpaHMYMBAKOIIMMHU NPUMEpPAMU  SBJSIFOTCS 3TAHON W ALETOHMTPWII), pPAaCIIEIUICHUS
ummoOm3oBanHbiMUA (pepMenTamu (IMER), MMMOOHIM30BaHHBIX Ha MAarHUTHBIX YacTHULIAX
(bepMEeHTOB W HMMMOOWJIM30BAaHHBIX BHYTpH Kpuctrajuia ¢epmenroB. I[locnennuii 0030p ¢
oOcykeHneM JOCTYMHBIX METOAMK pacinerienus Oenka cMm. B Switazar et al., “Protein
Digestion: An Overview of the Available Techniques and Recent Developments” (J. Proteome
Research 2013, 12, 1067-1077). OnuH wiu KOMOWHALMS THUAPOIHM3YIOMUX CPEACTB MOXKET
pacIieruiiTh MENTHUAHbIE CBSI3M B Oelke WM TONUIenTHAe CcrneuuUu4ecKuM  Uis
NOCJIEIOBATENIbHOCTH  00pa3oM, Co37aBasi MPENCKa3yeMyl KOJUIEKIHIO Ooyiee KOPOTKHX
MEeNTH/IOB.

B HEKOTOpBIX BapUAHTAX OCYIIECTBJICHUS MPU PACIIEIUICHHH CMecH 00pabOTaHHOTO WIH
MEYEHHOT'O M30TOMOM OCAKIEHHOro oOpas3lia U MO MeHbIIeH Mepe 4acTh oOpaOOTaHHOTO WU
MEUYEHHOTO HM30TONOM (UIIbTPAaTa MOXKHO OCYINECTBJSITh AHAIU3 TOCPENCTBOM SKHIKOCTHOM
XpomaTtorpaduu B COYETAaHUU C Macc-CrieKTpoMeTpoM. OIMH TaKOH WIUTOCTPATUBHBINA BapHaHT
ocywiecTBieHust npenacrasieH Ha ¢ur. 2. Ha ¢ur. 2 mokasaH WUIIOCTPaTUBHBIA BapUaHT
OCYLIECTBJICHHs CIIOCO0a KOJMUECTBEHHOTO ONMpPEeeNICHUs] TeTePOANMEPHBIX MOJIEKYJ B 00pasie,
comepskameM TmepBbiii Oenok - mAbl, u Bropoii Oenok - ciureiii Gemok 1, B COBMECTHO
COCTaBJICHHOM Ipernapare, Py 3TOM YKa3aHHBIH COCO0 BKIIOYAET UMMOOMIM3ALINIO AaHTUTENA,
cnemuduyeckoro k mepBomy Oenky (antureno k mAbl) Ha TBepmOiH MOBEPXHOCTH,
MHKyOUpOBaHHe 00paslia ¢ YKa3aHHbIM aHTHTEJIOM, 3aXBaT OCAXKAEHHOrO 00pasla NOCPeACTBOM
ynanenus: rerepoaumepa mAbl u ciuroro Oenka 1, moHomep mAbl u gumep mAbl, cOop
bunbTpaTa, comepkamero MoHoMep ciuroro Oenka 1 u gumepa ciautoro Oenka 1, oOpaboTky
OCaXIIEHHOro o0pasua TepBbIM COCAMHEHHWEM - HeMedeHHbIM Homaneramunom (IAA),
00paboTKy (puybTpaTa BTOPBIM COSAMHEHHEM - MEYeHHBIM Honaneramunom (IAA), cMmermmBanue
o0paboTaHHOTO oOcCaxkaeHHOro ofpasua u  okojo 10% oOpaboranHoro ¢uibTpata C
o0pa3oBaHUEM CMeECH, paclUIelUIEeHHe YKa3aHHOH CMeCH, M aHaju3 CMEeCH MOCPEICTBOM
JKHIKOCTHOM Xpomarorpaguu, CBS3aHHOH C MAacC-CIEKTPOMETPOM JJisi KOJUYECTBEHHOIO
OIpeZiesieHUs] TeTePOIUMEPHBIX MOJIEKYJ B oOpasie. B Xxome KOJMYECTBEHHOrO OMpeneeHuUs
reTepOAMMEPHBIX MOJIEKYJI C HCIOJb30BAHUEM WJUIFOCTPATUBHOTO BapHAaHTA OCYINECTBICHUS
MOKET BO3HHKATh Hecneln(puuecKoe CBA3bIBaHHE BTOPOro Oesika Mpu MHKYOHpoBaHHH 0Opasua
C YKa3aHHbIM aHTHTeJOM. Takoe HecmeuupuIeckoe CBS3bIBAHHE MOXKET 00ecrneYnBaTh
3aBBILICHNE OLIEHKH KoyimuecTBa rerepogumepa. ClienoBaTeNIbHO, MOXET OBbITh MOJyueH
OTpHULIATENbHBIA 00pa3el] U MOXKET ObITh MOJYYEHO KOJHMYECTBO HECHEeLU(PUUECKH CBSI3aHHOTO
BTOpOro Oenka. [Ipumep ogHOMN U3 TaKUX BO3MOXKHOCTEH Mokas3aH Ha (ur.3.

B HEKOTOpBIX HIUTIOCTPATHUBHBIX BapUAHTAaX OCYLIECTBIIEHHs OTPULIATENbHBIN o0Opasew
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MOKET BKJIFOYaTh MOHOMEPBI H TOMOIMMEpPHI MepBOro Oejka M BTOPOro Oenka, B OTCYTCTBHE
reTepPONMEPHBIX MOJIEKY L.

Ha ¢ur. 3 nokasaH WUTFOCTPATHBHBII BApUAHT OCYINECTBJICHUS JUIS IOJNYYEHHS
oTpuuarenpbHoro obpasua. OH BKIOUAET NpUMEHEeHHe o0Opaslia, COAEpIKAIero MOHOMEPHI U
romMozxuMepsl nepsoro dOenka (mAbl) u Broporo Oenka (ciuroro Genka 1). JlaHHOE KOIUYECTBO
BTOpOro Oejka, HecreU(pUIECKH CBA3aHHOTO C AHTUTEJIOM, MOXKHO KOJIMYECTBEHHO OLICHHUBATb
C HCIOJIB30BAHUEM CIOCO0A, BKIIFOUAIOINEr0 MMMOOWJIM3ALMIO AHTHTENA, CIEeHU(PHIECKOro K
nepBoMy Oenky (aHTuteno Kk mAbl) Ha TBepaoil MOBEPXHOCTH, WHKYOMpOBaHHE oOpasua ¢
YKa3aHHbIM  QHTUTEJIOM, 3aXBaT  OCAKAEHHOro  oOpa3la  MOCPENCTBOM  yIOAJICHUs
Hecnenuduyeckn CBsi3aHHOTO ciautoro Oenmka 1, moHomepa mAbl u mumepa mAbl, cOop
¢unbTpara, comepKalmero MOHOMEp M auMmep ciauroro Oenka 1, oOpaboTka OCakKAEHHOTO
o0pasua mepBbIM COEAMHEHUEM - HeMeueHHbIM HonaneramuaoM (IAA), obpaborka ¢ubTparta
BTOPBIM COEJUHEHHEeM - cMedeHHbIM HomaueramuaoMm (IAA), cmernBaHne 00pabOTaHHOTO
ocaxaeHHOoro obpasma u okono 10% obpaboranHoro ¢uibrpata ¢ 0Opa3OBaHHEM CMECH, U
aHaJIN3 CMECH TMOCPEICTBOM JKUAKOCTHON Xpomartorpaduu, CBI3aHHOH C MacC-CIEKTPOMETPOM
IUTS1 KOJIMYECTBEHHOTO ONPEAENICHHsI TeTePOANMEPHBIX MOJIEKYJ B 00pasiie.

NnnocTpaTHBHBIE BAPHAHTBI 0CY IIECTBJIEHUS

B BapuaHTax OCYINECTBJIEHHs, PACKPBITBIX B JaHHOM JOKYMEHTE, TPEICTABJICHBI
crocoObl M CHCTeMa AJisi UAEHTH(UKALMN W/WIH KOJHMYECTBEHHOTO OMNpENeNeHHs ITUMEPHbBIX
MOJIEKYJI.

B HEKOTOPbIX MJUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBJICHUS JaHHOTO PACKPBITHS
NpPEeNCTaBleH Crnoco0 WASHTHOUKAMKM JUMEPHbIX MOJIEKYJ, BKJIOUAIOIUN MpPUBEICHHUE
oOpasma, coxepskallero BHUAbI AUMEPOB, B KOHTAKT € Xpomarorpauueckoil CHCTEMOH,
cozep Kalieit cMoNy JIsl XpoMaTorpaduu, MpOMbIBAHHE YKA3aHHOM CMOJIbI MOABHKHOMN (ha3oii ¢
HOJTy4eHHeM (UIIbTpaTa, COAEPIKAIero BUAbI TUMEPOB, U UACHTU(UKANSA JUMEPHBIX MOJIEKYJI
B YKa3aHHOM OJIFOEHT€ C  UCIOJb30BAHHEM  MAacC-CIIEKTpOMeTpa C  HMOHH3almein
3JIEKTPOPACTILLIEHHEM.

B HEKOTOpBIX HWIUTIOCTPATHBHBIX BapHaHTaX OCYLIECTBJCHUS BHIbl JUMEPOB MOTYT
NPEACTABISTh COOOI BUIbI TOMOIMMEPOB.

B HEKOTOpBIX WUIIOCTPATHBHBIX BapHAHTAX OCYLIECTBJEHHUS BUIbl JUMEPOB MOIYT
NPECTABISITh COOOI BUABI FE€TEPOIUMEPOB.

B HeKOTOpBIX WUIIOCTPATHBHBIX BAapHaHTaX OCYLIECTBJIEHHUsI Xpomarorpaduyueckas
crCTeMa MOXKET BKIOYATh TPAAHLMOHHYI0 obpameHHo(dazoByto (RP), monooOmennyro (IEX)
i HopMaTbHO(pa30Byr0 Xpomarorpaduto (NP).

B HEKOTOpBIX WUIIOCTPATHBHBIX BapUaHTaX OCYLIECTBJIEHHs Xpomarorpaduyeckas
cMojla MOXeT ObITh BeIOpaHa u3 adpuHHON cMONBI Ui XpomMartorpaduy, aHHOHOOOMEHHOM
CMOJIBI, KaTMOHOOOMEHHOW cMoubl, ap@PUHHON CMOJBI, CMOJBI IJIsI Xpomarorpaduu co
CMELIAHHBIM PEXHMOM, CMOJIbI JJIsi XpoMaTtorpadpuu ¢ ruapooOHBIM B3aUMOAEHCTBUEM WIIH
CMOJIbI JJIsl OKCKJIIO3MOHHOH Xpomarorpaguu. B OfHOM KOHKPETHOM HJUTFOCTPATHBHOM

BapUaHTE OCYLIECTBIEHHs XpoMaTorpapuyeckas cMOJia MOKET MPEACTABIATh COOONH CMOIY IS
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SKCKJIFO3UOHHOH Xpomarorpaduu.

B HEKOTOpBIX MJUIIOCTPATUBHBIX BAPUAHTAX OCYILECTBJEHHUS MAacC-CHEKTPOMETP C
MOHHU3aLUeH 3JIeKTPOPACHBbIIEHHEM MOXKET MPEACTaBlIATb COOONH HAaHO-MAacC-CHEKTPOMETP C
MOHU3ALUEN 3JIEKTPOPACIBICHUEM.

B HEKOTOpBIX MIUTIOCTPATUBHBIX BAPUAHTAX OCYILECTBJIEHHUS MAacC-CHEKTPOMETP C
VOHHM3ALUEH JIIEKTPOPACHbUIEHUEM MOXKET OBITh CBSI3aH OHJIAMH C XpoMmarorpapudeckon
CHCTEMOH, cozieprKalell CMoy AJist Xxpomarorpadum.

B HEKOTOpBIX MJUTFOCTPATUBHBIX BApUAHTaX OCYIIECTBJEHHUS MAacC-CIEKTPOMETP C
MOHU3ALUEH 3JIEKTPOPACTBICHHEM MOXKET ObITh 3aIyLIeH B HEIEHATYPUPYIOLIUX YCIOBHUSIX.

B HEKOTOpBIX WIJIFOCTPATUBHBIX BapHaHTAaX OCYILIECTBIIEHUS XpoMaTorpaduueckast
CHCTEMa MOXKeT OBITh CBsSI3aHA C MAcC-CIIEKTPOMETPOM C MOHHU3ALMEH 3JIEKTPOPACIBUICHHEM C
HCIIOJIb30BAHUEM JIEJIUTENS TOTOKA MO MEHBLIEH Mepe ¢ TpeMsl My TSIMU.

B HEKOTOpBIX WIUTIOCTPATHBHBIX BAapUAHTaX OCYINECTBIEHHs XpomaTorpadudeckas
crCTeMa MOKET OBITh CBs3aHA C YJIbTPA(HUOIETOBBIM JIETEKTOPOM C HCIIOJIb30BAHUEM JIETHTENIS
MIOTOKA MEHBbLIEH Mepe C TPEMsI My TAMHU.

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHaHTaX OCYIIECTBJICHUS Xpomarorpadudeckas
CHCTEMa MOXeET OBbITh CBS3aHA C MACC-CIEKTPOMETPOM C HMOHHM3ALHUeH 3JIEKTPOPACIbUICHUEM U
yIbTPaUONETOBBIM JIE€TEKTOPOM C HCIIOJIb30BAHHEM JEJHTENs] MOTOKA MO MEHbLIEH Mepe ¢
TpeMsI My TSIMU.

B HEKOTOpBIX WIUTIOCTPATHBHBIX BapUaHTaxX OCYIIECTBJICHUS Xpomarorpaduyeckast
CHCTEMa MOXET OBbITh CB3aHA C MACC-CIEKTPOMETPOM C HOHM3aLHUeH 3JIeKTPOPACIbUIEHUEM U
yIbTPadUONETOBBIM JI€TEKTOPOM C HCIIOJIb30BAHHEM JEJHMTENsI MOTOKAa IO MEHbLIeH Mepe ¢
TpeMsl NMyTsIMH, IPUYEM MACC-CIIEKTPOMETP C MOHU3ALUEH 3JeKTPOPACTIbUIEHUEM MPEACTABIAET
co00li HaHO-MacC-CIEKTPOMETP C HOHU3ALNEH 3IIEKTPOPACTIBUICHUEM.

B HEKOTOpPBIX WUIIOCTPATHBHBIX BAapUAHTaX OCYLIECTBIEHHUs Xpomartorpaduyeckas
CHCTEMa MOXeET OBITh CBS3aHA C MACC-CIEKTPOMETPOM C HMOHHM3ALMeH 3JIEKTPOPACIbUICHUEM U
yJIbTPaUONIETOBBIM JETEKTOPOM C HCIOJIb30BAHHEM JEJIHUTENsI MOTOKA MO MEHbLIeH Mepe ¢
TpeMsl MyTSIMH, MPHYEM MacC-CIEKTPOMETP MOKET MPENCTaBJATh COOOH MacC-CIIEKTPOMETP ¢
MOHU3AIUEH 3JIEKTPOpaCIbICHHEM, Pa0OTAIOLINIA B HEEHATYPUPYIOIIHX YCIIOBHSIX.

B HEKOTOpBIX WIIFOCTPATUBHBIX BapHaHTaX OCYLIECTBICHUsS Xpomarorpadpudeckas
CHCTEMa MOXET OBITh CBS3aHA C MACC-CIEKTPOMETPOM C HMOHHM3aLHUeH 3JIEKTPOPACIbUICHHEM U
yIbTPaUONETOBBIM JIE€TEKTOPOM C HCIIOJIb30BAHHEM JEJHTENsI MOTOKA MO MEHbLIEH Mepe ¢
TpeMsl MyTAMH, MPUYEM MACC-CIIEKTPOMETP C MOHHU3aLUeH 3JIEKTPOPACIBUIEHUEM MOXKET
NPEeACTaBIsITh  COOOHW  HAHO-MAcC-CIEKTPOMETP C  HOHM3ALUeHd  3JIeKTPOpaCIbUICHUEM,
paloTaromuii B HEIEHATyPUPYIOIIUX YCIOBHUSX.

B HEKOTOpBIX WJUIIOCTPATHBHBIX BapUAHTAX OCYLIECTBJIEHUS JJIFOEHT, COJEp KaLIUi
OeJIoOK MM KOMIUIEKC aHTUT€H-aHTHUTENO UM COHBIOraT aHTUTENO-JIEKAPCTBEHHOE CPEACTBO OT
IMPOMBIBKH CMOJIbl, MOXKXHO BBOOUTH B y.]'Ipra(bI/IOJ'IeTOBbII\/'I ACTCKTOP NOCPEACTBOM I10 MEHBIIEN
Mepe OJHOrO JENUTENs MOTOKA MO MEHbIIEH Mepe ¢ TpeMs MyTsAMH CO CKOPOCTBIO MOTOKA OT

okos10 0,2 Ma/MuH. 10 okosio 0,4 Mj/MUH.
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B HEKOTOpBIX WITFOCTPATUBHBIX BapHaHTaX OCYIIECTBJICHUS MOABWXKHAsA (aza s
IPOMBIBKHA MOXET UMETb CKOPOCTb MOTOKA OT 0K0JI0 0,2 Mi1/MuH. 10 0koo 0,4 Mi/MUH.

B HEKOTOpBIX WIIIOCTPATUBHBIX BapHAHTaX OCYINECTBJICHUS IMOIABIXKHAsA (pasa MOxKer
BKJIFOYATh JIETY4YIO COJIb. B HEKOTOPBIX KOHKPETHBIX BapUAHTAX OCYILNECTBJICHMs MOIBMKHAS
(aza MOKET BKJIFOYATh alleTaT aMMOHUS, OMKapOOHAT aMMOHHMS WK (POPMUAT AMMOHWUSI, WJIH UX
KOMOUWHALIMH.

B HEKOTOPBIX WILTIOCTPATHBHBIX BapUAHTAX OCYLIECTBJICHHs MPUMEHseMasi MMOJBIIKHAS
¢aza MoxkeT ObITb COBMECTHMA C MaCC-CIIEKTPOMETPOM.

B HEKOTOPBIX MIJUTIOCTPATUBHBIX BapUAHTAX OCYLIECTBIEHHs OOpa3er MOXET BKJIOYAThb
0koJi0 10 MKT 10 0k0J10 100 MKT IUMEPHBIX MOJIEKYJI.

B HEKOTOpBIX MJUTFOCTPATHUBHBIX BAPHUAHTAX OCYIIECTBJIEHHS] CKOPOCTb IMOTOKA B Macc-
CIIEKTPOMETPE C HOHU3ALUEH 3JIEKTPOPACIIbUIEHHEM MOKET COCTABJIATH OT OKOJIO 10 Hi/MUH. 10
okoJio 50 Hi/MHH.

B HEKOTOpBIX WILTFOCTPATHBHBIX BAapUAHTAX OCYILIECTBIEHHUS MacC-CIEKTPOMETP C
MOHHU3AIMeH 3JIEKTPOPACTIbUICHHEM MOXKET MMETh HANpsDKeHHE MPH PachbUIeHHH oT okojo 0,8
kB 10 okono 1,5 kB.

B HEKOTOpBIX MJUTFOCTPATUBHBIX BapUAHTAX OCYLIECTBJICHHS HIACHTH()UKALUS MOKET
BKJIIOYATh CEKBEHHpOBaHHE Oenika, CeKkBeHHpoBaHue Oenka de novo, wuaeHTHUKAIMS
MOCTTPAHCIISIUOHHBIX MOIU(UKALINHA WU CPABHUTENbHBIN aHAJIN3, UM UX KOMOWHAIINH.

B HEKOTOpBIX MIUTIOCTPATHUBHBIX BapUAHTAX OCYLIECTBICHUS O0pas3el] TakKe MOXKET
CofiepKaTh MOHOMED OEJKOB.

B HEKOTOPBIX HIUTIOCTPATHUBHBIX BapUAHTAX OCYLIECTBJICHHS AUMEP MOXKET BKIIFOYATh
nepBbIil OeNIOK U BTOPOH OeJIoK, mprdyeM HepBblil OeOK U BTOPOH OEIOK MOXKET MpeacTaBiIATh
co0oll TepamneBTUUECKOE AHTHTENIO, AHTUTEJIO, MOHOKJIOHAJIBHOE AHTHUTENO, MOJUKIOHAIBHOE
aHTUTENo, Oucneundpuyueckoe AaHTUTENO, (PAarMEeHT AaHTUTENa, CIUTBIH OenoK WM UX
koMOuHanmu. B omHOM acmekre (¢parMeHT aHTHTEIa MOXKET BKMo4yarh (parmeHt Fab,
¢parment Fab’, ¢pparment F(ab’)2, ¢pparment scFv, ¢pparment Fv, nuareno dsFv, ¢parment
dAb, ¢parment Fd’, ¢parmenT Fd u BbIIEICHHYIO ONpPEOENsIOMIYI0 KOMIUIEMEHTAPHOCTb
obnmacte (CDR), Tpuarena, Terpareia, JMHEHHbIE AHTUTENA, OIHOLIETIOYEYHBIE MOJIEKYJIbI
aHTHTEJNA U MoNucennpuIeckue auTuTena, 00pa3oBaHHbIC U3 PPAarMEHTOB aHTHUTENA.

B HEKOTOpBIX WUIIOCTPATHBHBIX BAapHAHTAX OCYLIECTBJCHHUS BHUIbl JUMEPOB MOIYT
NPEACTaBISITh COOOH CBS3aHHYKO C NPOXYKTOM MPHUMECh, IMPHCYTCTBYIOIIYID B COBMECTHO
COCTaBJICHHOM TIpernapare.

B HEKOTOPBIX HIUTFOCTPATHUBHBIX BAPUAHTAX OCYIIECTBJICHHS AUMEP MOXKET BKIFOUATH
nepBblii OEOK M BTOPOHW O€NOK, NpUYeM TNepBblii OeNoK W BTOPOH OENOK MOXKET
xapakrepuzoBatbes pl B auanazone ot okono 4,5 1o okono 9,0. B oqHOM acniekTe O0eI0K MOXKET
xapakrepusoBatbcs pl okono 4,5, okono 5,0, okono 5,5, okono 5,6, okono 5,7, okono 5,8, 0koJ0
5,9, okomo 6,0, okosno 6,1 okojyo 6,2, okoio 6,3, okojo 6,4, okoyo 6,5, okojio 6,6, okoyo 6,7,
okoJi0 6,8, okoio 6,9, okono 7,0, okono 7,1 okono 7,2, oxomno 7,3, okojo 7,4, okojio 7,5, OKOJIO

7,6, okoJio 7,7, okono 7,8, okono 7,9, okono 8,0, okono 8,1 okoio 8,2, okojyo 8,3, okoio 8,4,
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okoJ10 8,5, okoio 8,6, okoio 8,7, okojo 8,8, okojo 8,9 miu okono 9,0.

Cnenyer moHuMarh, 4TO CIOCOOBI HE OTPAHMYEHbl KAaKUM-JNOO YKa3aHHBIM BbIIIE
OenKoM, TPUMECHIO U KOJOHKOHM, M 4YTO CIOCOObI MASHTU(PHUKALMM WIH KOJHYECTBEHHOTO
OTIPEENIEHUs] MOTYT OCYILECTBIIATHCS MTOCPEACTBOM JIFOOBIX MOAXOASALINX CPEACTB.

B HEKOTOPBIX WIUTIOCTPATHBHBIX BAaPHAHTAX OCYIIECTBJIEHHsS] HACTOSLIETO PaCKpPbITUS
npeACTaBjeHa CUCTeMa, coepkalas Xxpomarorpadudeckyro kononky 100, conepskariyro cMoity
s xpomarorpaduu, NpuYeM Xpomarorpaduyeckas KOJOHKA MOMKET HMETh BO3MOXKHOCTb
NOJIy4aTh TOABMKHYIO (asy u obpasen, coxpepkamuii O€lOK, W Macc-CIEKTPOMETP C
noHuszauei snekrpopacneuieanemM 110 (cy. dur. 1).

B HEKOTOpBIX WJUTIOCTPATHBHBIX BAapUAHTAX OCYINECTBIEHHUs XpomaTorpadudeckas
kononka 100 MokeT comepkaTb CMOJY, BBIOPAHHYIO M3 CMOJIBI JJIsi Xpomarorpadum c
runpo@oOHBIM  B3aMMOAEHCTBHEM, AHUOHOOOMEHHOW CMOJIbl, AHHOHOOMEHHOW CMOJIBI,
appuHHON cMOIBI 11 XpoMmaTorpaduu, CMOJIBI ISl SKCKIIFO3MOHHON XpoMaTtorpaduu, cMoja
111 XpoMaTorpaduu Co CMEIaHHBIM PEKUMOM, HIIH UX KOMOWHAITHH.

B HEKOTOpBIX WIUTFOCTPATHBHBIX BAapUAHTAX OCYLIECTBIEHHUS MacC-CIEKTPOMETP C
noHu3anuen snekrpopacnsuieHueM 110 MokeT MMeTh BO3MOKHOCTB CBSI3bIBAHUS C YKa3aHHOH
xpomarorpaduueckoii kononkoi 100.

B HEKOTOpBIX WIUTFOCTPATHBHBIX BApPUAHTAX OCYILIECTBIEHHUS MAacCC-CIEKTPOMETP C
noHu3auuen snekrpopacnbuieHueM 110 moxker uMeTh  BO3MOXKHOCTH — 3alycka B
HEJIEHATYPUPYIOIINX YCIOBUSIX.

B HEKOTOpBIX WIUIFOCTPATHBHBIX BAapUAHTAX OCYILIECTBIEHUS MAacC-CIEKTPOMETP C
HMOHM3anuen syekrpopacnbuieHreM 110 Moxer npencTaBisiTb COO0M HAHO-MAaCC-CIIEKTPOMETP C
MOHU3ALUEH 3JIeKTPOPACIIBIICHUEM.

B HeEKOTOpBIX WIIIOCTPATHBHBIX BAapUAHTAX OCYLIECTBJIEHUS MacC-CIEKTPOMETP C
MoHM3auuen snekrpopacnsuieHreM 110 MoxeT npeactaBiaTh coO0H HAHO-MacC-CIIEKTPOMETP C
WOHU3ALUEH 3JIeKTPOpaCbUICHHEM, padOTAIOLINI B HEIEHATYPUPYIOLINX YCIOBHUSX.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BAapUAHTAX OCYINECTBIEHHUs XpomaTorpadudeckas
kojoHka 100 MokeT UMeTh BO3MOXKHOCTb CBSI3BIBAHUS C MAacC-CIIEKTPOMETPOM C MOHHM3ALUei
snexTpopacnbuieHneM 100 ¢ ucnonp3oBaHHEM AENUTENs MOTOKA MO MEHbLIEH Mepe C Tpems
nytsamu 120.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapUaHTAaX OCYIIECTBIEHHs XpomaTorpadudeckas
kojioHka 100 MoxeT UMeTh BO3MOKHOCTh CBSI3bIBAHUS C yibTpaduoseToBbim nerekropom 130 ¢
HCIOJIb30BAHUEM JIEIUTEN IOTOKA MO MeHblIeH Mepe ¢ TpeMs nmyTsmu 120.

B HEKOTOpBIX WJUTIOCTPATHBHBIX BapUaHTAaX OCYIIECTBICHUS Xpomarorpaduyeckast
kosorka 100 MokeT IMeTh BO3MOXKHOCTH CBSI3bIBAHUS C yibTpaduonerossim nerektopoM 130 u
Macc-CIEeKTPOMETPOM € HMOHHU3alMel snekTpopacnbuieHueM 110 ¢ MCTHOMb30BaHUEM NETUTENS
MOTOKA MO MeHblIel Mepe ¢ Tpems nyTsimu 120.

B HEKOTOpBIX WIIIIOCTPATUBHBIX BapMaHTaX OCYLIECTBIEHUs AenuTenb noroka 120 c
TpeMs MyTSIMU MOXET UMETh BO3MOXXHOCTb HEIPONOPLMOHAIBHO pa3esieHbl Al 00ecTiedeHns

notroka u3 xpomarorpapuueckoit kononku 100 Ha ynbrpaduonerossiii nerektop 130 m macc-
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CIEKTPOMETP ¢ MOHM3aLMen anekTpopacnbuieHuem 110.

B HEKOTOpBIX MJUTFOCTPATUBHBIX BAPUAHTAX OCYINECTBICHHS CHCTEMa MOXET ObITh
criocoOHa MACHTHU(PULIMPOBATH BUIBI TUMEPOB.

NnmocTpaTUBHBIN BapUaHT OCYILNECTBJIEHUs CUCTeMBbl n3o0pakeH Ha ¢ur. 1. Jlemurens
NOTOKA IOCJE KOJOHKM MO MEHbINEH Mepe C TpeMsl NyTsIMH NPHMEHSIOT AN OOecredeHus
aBoitHoro nerextuposanust Y ®/MS. HeOompbuiast oObeMHast (ppakiiysi MOKeT ObITh HAIIPaBJIEHA B
MS, a Gonbinas oovemHas ppakuus - B YP-nerextop. OOHapyKeHUE MPAKTUUECKH 3aHUMAET TO
ke Bpemst ynepxkuBaHus. ®pakuun YD-merektopa MOryT ObITh COOpaHBI AJSI H3BJICYEHUSI
obpasua.

Crenyer mOHHMaTh, YTO CHCTEMa HE OrpaHMYeHa KaKUM-JIHOO M3 YKA3aHHBIX BBIIIE
OenkoB, XpomaTorpaguyeckoil KOJOHKOH, Macc-CIeKTPOMETPOM, KOHBIOTATOM aHTHTEJNO-
JIEKapCTBEHHOE CPENICTBO, KOMILIEKCOM aHTHI€H-aHTUTEJIO.

B HacrosimeM pacKpeITUH, 1O MEHbIIEH Mepe B €ro YacTH, MPEACTaBIeH Crocod
KOJIMYECTBEHHOTO OMpeeNieHHs] TeTePOIMMEPHBIX MOJIEKYJl B OOpasiie, COmepsKalleM MepBbiil
Oenok u BTOpOH OeJoK, MPU 3TOM yKa3aHHBIN CMOCOO BKIIFOYaeT UMMOOWJITM3ALIMIO aHTHTENA,
crieru(pUIecKoro K mepBomMy OeNKy, Ha TBEPJOU MOBEPXHOCTH, MHKyOAI0 00pasia yKa3aHHBIM
AHTHUTEJIOM, 3aXBaT OCAXKIEHHOro obOpasma, cOop amoara, oOpaboTKa OCaKIEHHOTO oOpasma
NEePBbIM COEUHEHHE, 00paboTKa 3JIF0aTa BTOPBIM COCAMHEHUEM, CMEIlNBaHHEe 00paboTaHHOTO
OCaXKIEHHOro obpaslia W MO MeHbIIeH Mepe 4acTH oOpabOTaHHOrO 3jr0ara ¢ o0pa3oBaHUEM
CMECH U aHaJIM3 CMECH C HCIOJb30BAHHEM KHIKOCTHOH Xpomarorpaduu, CBS3aHHOH C Macc-
CIIEKTPOMETPOM JJIsl KOJIMYECTBEHHOTO OMpPEeIeH s FeTepOJMMEPHBIX MOJIEKYJI B 00pasiie.

B HEKOTOpBIX WJUIIOCTPATHBHBIX BapHUaHTaX OCYLIECTBJIEHHsS MEPBBbIH OENOK MOXKeT
IPeNCTaBIsITh COO0I aHTUTENO, OucHenn(pIeckoe aHTUTENO, MOJHCIEUPUIECKOe aHTHTEIO,
(dparMeHT aHTUTENa, MOHOKJIOHAJIBPHOE AHTUTENO MM MOHOKJIOHAJIbHOE aHTUTENO Fc-cimuroro
Oenka. B HEKOTOPBIX WITIOCTPATUBHBIX BapUAHTAX OCYIIECTBJIECHHUS IEPBbIH OENOK MOXKET
MPENCTABISITh COO0I MOHOKJIOHAJIbHBIE AHTHTEIIA.

B HEKOTOpBIX WJUTIOCTPATUBHBIX BapUAHTAX OCYIIECTBJCHHS BTOPO OENOK MOKET
NPEACTaBISITh COOOH aHTUTENo, OucnennpuIeckoe aHTUTENO, MOJUCTIeUU(PUIECKOe aHTHTEINO,
(dparMeHT aHTUTENa, MOHOKJIOHAJBHOE AHTUTENO Wik Fc-cnuthii Oenok. B HEKOTOpBIX
WUTIOCTPATHBHBIX BapUAHTAX OCYLIECTBJIEHHs MEpBbIii OEJOK MOXKET MpeacTaBisiTh coboit Fe-
CJIUTBIN OEJIOK.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs OOpasel, COAep’Kaluii TMepBblii OeloK u
BTOpOil OENOK, MOXET MOMOJHHUTEJIbHO COAEepKaTh BHIbI, BHIOPAHHBIE H3 TOMOJUMEPHBIX
MOJIEKYJ TIepBOro Oejika, TOMOJUMEPHBIX MOJIEKYJI MEPBOro Oelika, reTepOauMEPHBIX MOJIEKYJT
nepBoro Oeyika U BTOPOro Oefika WM UX KOMOWHAIUH.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs OOpasell, COXep Kalluii TepBblii OeloK u
BTOpOI1 OEJIOK, MOYKET IOMOJHUTEIBHO CONEPIKATh MO MEHbLISH Mepe ele OUH OeJIOK.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS] TBEPJAAas MOBEPXHOCTb MOXET ObITh BbIOpaHa
u3 apUHHBIX CMOJI, MATHUTHBIX TPAHYJ M MOKPBITHIX IUIacTUH. HeorpaHuymnBaromuii npuMepsl

ap(UHHBIX CMOJI BKJIFOUAIOT arapo3Hbl TpaHyJibl Oenka A, araposHble rpaHyibl Oenka G,
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cedaposnble rpanyIibl Oenka A u cedaposHbie rpanysibl Oenka G.

B HEKOTOpBIX BapuaHTaX OCYIIECTBIIEHHS] MArHUTHBIE TPAHYJIbI MOTYT UMETh MOHOCIION
PEKOMOMHAHTHOTO CTPENTaBUANHA, KOBAJEHTHO CBSA3aHHOIO C MIOBEPXHOCTHIO.

B HekOTOpBIX BapHaHTax OCYILECTBJIEHUS aHTUTEJO, crenu(pUuIeckoe K IepBoMy Oenky
Ha TBEPAOH MOBEPXHOCTH, U OOpaser MOKeT ObITh MHKYOMPOBAaH B TEYEHHE OT HECKOJBKHX
MHUHYT HECKOJIbKUX YacOB.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJEHUS OCAKIEHHBIH 00paser MOXKET OBbITh MOJy4YeH
NOCPECTBOM LEHTPU(PYTUPOBaHUs. B HEKOTOPBIX KOHKPETHBIX BAapUAHTaX OCYIIECTBIICHUS
3IFOCHT MOXKET OBITh MOJIyYeH MOCPENCTBOM cOOpa CyrepHaTaHTa.

B HeKOTOpBIX BapuUaHTAaX OCYLIECTBJICHHS OCAKICHHBIA oOOpasery MoOkeT ObITb
pecyCrneHANPOBaH MOCPEACTBOM HArPEBAHMS PECYCIIEHANPOBAHHOTO OCAKACHHOTO 00pasna.

B HeKOTOpBIX BapuUaHTAaX OCYLIECTBIEHHsS OCAKIEHHBIH oOpasen MOXKeT ObITh
pecyCreHANPOBaH MOCPEACTBOM HArPEBAHMSI PECYCIIEHANPOBAHHOTO OCAKAEHHOTO 00pasna.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHUS OCAKICHHBIN 00pas3el MOXKET MOIBEPraThbCs
3FOMPOBAHUIO.

B HEKOTOpPBIX BapHaHTax OCYLIECTBICHUS OCAKACHHBIH 00pas3el U 3JFOEHT MOTYT OBITH
BOCCTaHOBJIEHbI TIOCPEICTBOM IPHUMEHEHHUs] BOCCTAHABIHMBAIOINETO CpencTBa. B HEKOTOPBIX
KOHKPETHBIX BapHUaHTAaX OCYINECTBJIEHUS] BOCCTAHABIMBAIOLIEE CPEACTBO MOXKET IMPEICTABISTH
cO00¥ TUTHOTPEUTOI.

B HekOTOpBIX BapuaHTax OCYIIECTBJIEHUS 00pabOTKa MOXKET BKIIFOUATh AJIKMIIUPOBAHUE.

B HeKkOoTOpBIX BapuaHTax OCYIIECTBIIEHHsS INEPBOE COENUHEHHE U BTOPOE COENUHEHHE
MOTYT MPENCTABIATh COOOI H30TOIIBI.

B HEKOTOpPBIX WIUTFOCTPATHBHBIX BapUaHTaX OCYLIECTBJIEHUS IO MEHbIIEH Mepe 4acTb
obpabotaHHOrO (pUIIBTpaTa MOKET BKJIIOUYaTh 0KoJo 10% obpaborannoro ¢unsrpara. B ogHOM
acriekTe Mo MeHbLIeH Mepe 4acTb 0OpadOTaHHOro (UIBTPaTa MOXKET COCTaBJIATh OKOyo 1%,
okosio 2%, okoso 3%, okoso 4%, okoso 5%, okono 6%, okoiao 7%, oxono 8%, okono 9%,
okouio 10%, oxono 15%, oxono 20%, okoso 20%, okoio 25%, okono 30%, okono 35%, okoio
40%, oxoiio 45%, okojo 50%, okoso 55%, okono 60%, okoao 65%, okonao 70%, oxono 75%,
okouio 80%, okojio 85%, oko0 90%, okoyo 95% unu 100%.

B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHHsSI NMEPBOE COENUHEHHE U BTOPOE COENUHEHHE
MOTyT OBITh MEUEHHBIMH HONALIETAMUIOM U HEMEUEHHBIMH HOAALeTAMHIIOM, COOTBETCTBEHHO.
B HEKOTOpBIX OPYyrux HIUTIOCTPATUBHBIX BApHAHTAX OCYIIECTBJICHUS MEPBOE COENUHEHHE U
BTOPOE COEOUHEHWE MOTYyT ObITh HEMEUYEHHbIMH HOAALETAMHIOM M  MEUYEHHBIMH
HonaneTaMuIoM, COOTBETCTBEHHO.

B HeKoTOpBIX BapHaHTaX OCYLIECTBIEHUS CMECh MOXKET PACINEIUIATHCS Mepea aHATU30M
C HWCTIOJIb30BAHUEM JKUIKOCTHON XpoMaTorpaduu, CBSI3aHHOW C Macc-CIeKTpoMeTpoM. B omHOM
acIieKTe CMeCh MOXKET pAaCIIeIUIATBCS C HCIOJNb30BAHUEM THIAPOJIM3YIOIEro CPEnCcTBa,
BBIOPAHHOTO M3 TPUIICHHA, SHIONpoTenHa3bl Arg-C, sHgonporenHasbl Asp-N, 3HIONPOTENHA3HI
Glu-C, nporeass! HapyxHOI MemOpanbl T (OmpT), pa3pymaroumii *UMMyHOTTIOOYJIHH (GEepMEHT

Streptococcus pyogenes (IdeS), paspywmaromuuii ummyHornooyanH gepmeHT Aspergillus Saitoi.
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B  HEKOTOpBIX BapHaHTaX OCYLIECTBJICHHS CMEChb MOXKET pPaCLICIUIATBCS  C
HUCIIOJIb30BAHUEM TPUIICUHA.

B HekOTOpBIX BapHaHTax OCYLIECTBIEHHUS CMECh MOXKET ObITh AETJIMKO3UIMPOBAHA MEPeN
aHAJIM30M C MCIOJIb30BAaHUEM JKUIKOCTHOH XpoMaTorpaduu, CBSI3aHHOH ¢ MacC-CIIEKTPOMETPOM.

ITpumep OOHOrO WJUTIOCTPATHBHOIO BapUaHTA OCYIUIECTBJICHHs NMpeAcTaBiieH Ha ¢ur. 4.
Kak mokasano Ha ¢ur. 4 cMecb MOXHO pacIeNHTb, a 3aTeM pas3fenuTb nomojgaMm. OnHy
NIOJIOBMHA MOKHO aHAJIM3HUPOBATh IOCPEICTBOM KMIKOCTHOH XpoMarorpauu B COYETAHUU C
MacC-CIIEKTPOMETPOM, a APYIYIO TOJIOBHHY MOKHO JAErNTHKO3MJIMPOBATh W aHAJIHU3UPOBATH
MIOCPEICTBOM JKHIKOCTHOM XpoMaTorpaguu B COYETAHHH C MACC-CIIEKTPOMETPOM.

B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHUA JKUAKOCTHas XpOMaTOl"pa(bI/Iﬂ MOXET
npeAcTaBsiTh coboit obpamenHopazoByro (RP), monoodOmennyro (IEX) xpomatorpaduro,
xpomaTtorpadusi Co CMEeIaHHbIM PEKUMOM U HOpMalibHO(a30Byr0 XpomaTorpaduro (NP).

B HEKOTOPBIX HUJUIFOCTPATUBHBIX BapUAHTAX OCYILICCTBIICHUSA MACC-CIIEKTPOMETP MOXKET
MPEICTaBISITh COOOH TAHIEMHBIN MacC-CIIEKTPOMETP.

B HEKOTOPBIX HUJUIFOCTPATUBHBIX BapUAHTAX OCYILICCTBIICHUSA MACC-CIIEKTPOMETP MOXKET
NPECTABISTh COOOI Macc-CIEKTPOMETD € 3JIEKTPOPACTIBUICHHUEM.

B HEKOTOPBIX UJUIFOCTPATUBHBIX BapUAHTAX OCYLICCTBIICHUSA MACC-CIICKTPOMETP MOXKET
HPENCTABISITh COO0I MacC-CIEKTPOMETP C HAHO-3JIEKTPOPACTIBUICHHUEM.

B HEKOTOpBIX MIUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBJICHHUS CIIOCOO KOIMYECTBEHHOTO
OIpeneNieHns] TeTePOAMMEPHBIX MOJIeKys B oOpasiie, CoiepskalleM MepBblii OEOK U BTOPOH
0eJIoK, MOXKET BKJIFOYaTh MMMOOMJIM3ALMIO aHTUTENA, Crelr(UIecKoro K mnepBoMy OesKy, Ha
TBEPIOM MOBEPXHOCTH, 3aXBaT OCAXKAEHHOro oOpasma u cOop ¢unbrpata, u 00pabOTKy
3aXBAYEHHOIO OCAXIEHHOro o0pas3la TMepBbIM COEOUMHEHHEeM, a (HIbTpata BTOPBIM
COeIMHEeHNEeM, CMeIInBaHne 00pabOTaHHOIO OCAKIEHHOro 00paslia U 10 MEHbLIeH Mepe 4acTh
oOpaboranHoro  ¢uubTpata ¢  0o0pa3oBaHMEM CMeCH, pacClIelUIeHHe CMeCH, |
IETTHNKO3WIMPOBAHIE PACIIETJIEHHONH CMECH.

B HEKOTOpBIX HIUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBIEHHS CHOCOO KOJHYECTBEHHOTO
OIpeeNieHNs] TeTePOAMMEPHBIX MOJIEKYJT B oOpasile, COIepsKalleM MepBbiii OeIOK U BTOPOM
OeJIoK, MOXKET BKJIFOYAaTh MMMOOMJIM3ALHUI0 aHTUTeNA, Creru(UIecKoro K nepsomy OesKy, Ha
TBEPJIOW MOBEPXHOCTH, 3aXBaT OCAXKAEHHOro obpasma u cOop ¢unbrpata, U 00pabOTKy
3aXBAYEHHOTO OCAXKIEHHOro o0pas3la TMepBbIM COEAMHEHHEM, a (QUIbTpata BTOPHIM
COEMHEHUEM, CMELINBaHNE 0OpaOOTAHHOTO OCAXKIEHHOro o0pasla U MO0 MEHbIIEH Mepe J4acTH
obpaboTtanHoro ¢uibTpata ¢ 0Opa30BaHHEM CMECH, PACIUICTUIEHHE CMECH, W aHaJN3 CMECH C
UCIOJIb30BAHUEM KHIKOCTHOH Xpomatorpaduu, CBS3aHHOH C MacC-CIIEKTPOMETPOM ISl
KOJIMYECTBEHHOT'O OMpPEeeICHUs] TeTepOANMEPHBIX MOJIEKYJT B 0OpasLe.

B HEKOTOpBIX MIUTFOCTPATUBHBIX BAPHAHTAX OCYILIECTBJICHHUS CIIOCOO KOIMYECTBEHHOTO
OIpeesieHNs] TeTePOAMMEPHBIX MOJIEKYJl B oOpaslie, comepkalleM MepBblii OeJIOK M BTOPOW
0eJIoK, MOXKET BKJIFOYAaTh MMMOOWJIM3ALMIO aHTUTENA, Crelr(UIecKoro K mnepBoMy OesKy, Ha
TBEPIOM MOBEPXHOCTH, 3aXBaT OCAXKAEGHHOro oOpasma u cOop ¢unbrpata, u 00pabOTKy

3aXBAYEHHOIO OCAXIEHHOro ofpas3lia NepBbIM COEAWHEHHEeM, a (uIbTpaTa BTOPBIM
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COEAMHEHHEM, CMELINBaHNe 00OpabOTAHHOTO OCAKIEHHOro o0pasla U Mo MEHbIIEH Mepe JYacTH
obpaboranHoro ¢uibpTpaTa ¢ 00Opa30OBaHHEM CMECH, PACLICTUIEHHE CMECH, M aHaJu3 CMECH C
UCIMIOJIB30BAHUEM KHIKOCTHOH XpomaTtorpaduu, CBS3aHHOH C MacC-CIEKTPOMETPOM IS
KOJINYECTBEHHOT'O ONpPEeNICHNs] TeTePOANMEPHBIX MOJIEKYJ B 0Opasiie.

B HEKOTOpBIX MJUTFOCTPATUBHBIX BAPHAHTAX OCYIIECTBICHHS CIIOCOO KOJIMYECTBEHHOTO
OIIpeAeNeHns] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM NepBblii OeIOK M BTOPOH
0eJI0K, MOXKET BKJIFOYATh aHAJIM3 C UCIIOJIb30BAHNEM JKHKOCTHON XpoMaTorpadpu, CBI3aHHOM ¢
MacC-CIIEKTPOMETPOM, ISl  KOJIMYECTBEHHOTO OINpeNeNieHHsT TeTePOAUMEPHBIX MOJIEKYJ B
oOpaslie, MpUYEeM MacC-CIIEKTPOMETP MOXKET TMPencTaBIsTh COOOW TAaHOEMHBIH Macc-
CIIEKTPOMETP.

B HEKOTOpBIX HIUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBICHUS CIIOCOO KOJHMYECTBEHHOTO
OTpeZiesieHNs] TeTePOAMMEPHBIX MOJIEKYJ B o0Opasile, COIepsKalleM MepBbiii OeJOK U BTOPOH
0eJIoK, MOJKET BKJIFOYaTh MMMOOMJIM3ALMIO aHTUTENA, CHEeLU(PHYECKOro K MmepBoMy Oesiky Ha
TBEpAOW TOBEPXHOCTH, 3aXBaT OCAXKIEHHOro obOpasma u cbop ¢unbTpara, u obOpadoTka
3aXBaYEHHOTO OCAKAEHHOro o0pasla TMepBbIM COeAUHEHHeM U (QuiabTpata BTOPHIM
coenMHeHHeM, 1 100aBIeHHe BOCCTAHABIMBAIOIIETO CPEACTBA K OCAKICHHOMY 00pasiy.

B HEKOTOpBIX MIUTFOCTPATUBHBIX BAPHAHTAX OCYIIECTBJIECHHUS CIIOCOO KOIMYECTBEHHOTO
OIpeieNieHns] TeTepOAMMEPHBIX MOJIEKYJ B oOpasie, comepskailieM MepBblii OeOK M BTOPOH
0eJIoK, MOXKET BKJIFOYaTh MMMOOMIIM3ALMIO aHTUTENA, CHEeLU(pHYECKOro K MepBOMy OeNKy Ha
TBEpAOW TOBEPXHOCTH, 3aXBaT OCaXKIEHHOro obpasma u cbop ¢uibTpara, U obOpadoTka
3aXBaYEHHOIO OCAKIEHHOro o0paslia TMepBbIM COCAMHEHHeM M (uibTpata BTOPBIM
COeMHEeHNeM, 1 100aBJIeHNE BOCCTAHABIINBAIOIIETO CPEACTBA K (PUIIbTPATY.

B HEKOTOpPBIX MJUTFOCTPATUBHBIX BAPHAHTAX OCYIIECTBJICHHS CIIOCOO KOJIMYECTBEHHOTO
OIIpeAeNIeHNs] TeTePOAMMEPHBIX MOJIEKYJ B oOpasiie, CoAepskalleM IHepBblii OeIOK M BTOPOH
0eJI0K, MOXET BKJIFOYAaTh MMMOOWMIM3ALIMIO AHTUTENA, CIeu(UIecKOro K nepBoMy OenKy, Ha
TBEPIOW TMOBEPXHOCTH, 3aXBaT OCAXKAEHHOro obpasuma u cOop ¢unbrpata, U 00pabOTKy
3aXBAYEHHOTO OCAXKIEHHOro o00pasiia TMepBbIM COeAMHEHHeM, a (QUIbTpata BTOPHIM
COeMHEHHEM, CMeIluBaHue OOpabOTaHHOrO OcakaeHHOro obpasua u  okoso 10%
obpaboranHoro ¢QuubTpata ¢ OOpa3OBaHMEM CMECHU, U aHAJU3 CMECU C KCIOIb30BAaHHEM
JKUIKOCTHOM Xpomarorpaguu, CBS3aHHOH C MAacC-CIEKTPOMETPOM JJisi KOJUYECTBEHHOTO
OIpeZieSICHUs] TeTePOIUMEPHBIX MOJIEKYJT B 00pasLe.

B HEKOTOpBIX HIUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBIEHHS CIOCOO KOJMYECTBEHHOTO
OIpezesieH!s] TeTepOAMMEPHBIX MOJIEKYJ B o0Opasiie, COAepsKalleM MepBbiii OeJOK U BTOPOH
OenoK, MOXeT BKJII0YaTh MMMOOWIM3ALMIO aHTUTENA, CIennu(UIecKoro K rneppoMy Oenky, Ha
TBEPIOH MOBEPXHOCTH, 3aXBaT OCAXKAEHHOro obOpasma u cbop ¢umbrpata, m 00padoTKy
3aXBaYEHHOTO OCAXIEHHOro o0pas3la TMepBbIM COEAMHEHHEM, a (UIbTpata BTOPHIM
COEMHEHUEM, CMeIlNBaHHe OOpa0OTaHHOrO oOcaXKAeHHOro obpasma u  okosmo  10%
obOpaboranHoro ¢QuibTpata ¢ OOpa3oBaHMEM CMECHU, U aHAJIU3 CMECH C HCIOIb30BAHHEM
JKHIKOCTHOM Xpomarorpapuu, CBA3aHHOH C MAacC-CIEKTPOMETPOM JJisl KOJUYECTBEHHOTO

OTIpeJIeNIeHHs TeTEPOUMEPHBIX MOJIEKYJI B oOpasLe.
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B HEKOTOpBIX MIUTFOCTPATUBHBIX BAPHAHTAX OCYLIECTBJIECHHUS CIIOCOO KOIMYECTBEHHOTO
OTIpeeNIeHUs] TETePOANMEPHBIX MOJIEKYJ B 00pa3iie MOXKET BKJIFOYATh MEPBBIH OEJOK U BTOPOH
Oenok, mpudeM o0pasell MOKET HAaXOAUTHCS B CTPECCOBBIX YCIOBHAX MOCPEACTBOM IOJIBEPTaHHS
€ro yCJIOBUIO, BBIOPAHHOMY M3 TPYIIB], BKJIIOYANOILIEH BO3AENHCTBUE XOJIOAHOTO OeNoro CBeTa,
BO3JeliCTBUE TMEPEeKHCU BOIOPOAA, BO3AEHCTBHE YIbTPA()HUONETOBOrO CBETa, TeIUIa HIM HX
KOMOMHAIMH, BKJIIOYas YCKOPEHHOE pAa3joK€HHE B COOTBETCTBUM C  PYKOBOASLIMMHU
npuniunamu ICH.

B HEKOTOpBIX BapMaHTax OCYLIECTBJIEHHs % rerepoarMepa BTOporo Oenka B oOpasie,
colep:KalieM TepBblii OeJoK W BTOpOW OOk, mpuyYeM TmepBblii Oeok 00padaThIBAOT
HEMEUYEHHBbIM COCUHEHHEM, a BTOpPOU Oesiok oOpadaThiBAIOT MEYEHHBIM COEIUHEHHEM, MOYKHO

paccuYmTaTh C UCTIOIB30BAHUEM (DOPMYJIBI, TIPUBEICHHON HIKE!
KOJIMYEeCTBO BTOpOro GejKa B BUJe reTepoauMepa__
o0L1ee KOJMYeCTBO BTOPOro Gejka -

% reTepoauMepa BTOPOTrO Oenka =

Jerkast 06J1acTb
Jerkasa o6jacTb+ TsbKesad o61acts’

rae Jerkas o0nacTb MpencTaBiseT CcoOOM IUIOmAAb IMOX KPHBOH NHMKOB MS,
ompeneNieHHasl JJisi BTOporo Oenka, oOpabOTaHHOrO HEMEYEHBIM COSAMHEHHEM, a TshKesast
o0xyacTe mpencrasisieT coOOH muomanp moj KpuBOoi mMUKOB MS, ompeneneHHast UIsi BTOPOTO
Oenka, oOpaboTaHHOTO MeueHbIM coeqrHeHneM. Criocod TakKe MOXKET OBITh pean30BaH TAaKUM
oOpa3oMm, uTO mepBblii Oenok 00padaThIBAIOT MEYEHBIM COEIUHEHUEM, a BTOpPOW Oesok
00pabaThIBaIOT HEMEYEHBIM COSTUHEHUEM.

B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHHS % reTepoanmMepa BTOporo Oenka B oOpasie,
cozepxalieM TmepBblii Oelok W BTOpOW Oeok, mpuueM ImepBblii Oenok 00padaThIBaOT
HEMEYEHHbIM COEMHEHUEM, a BTOpo Oeok oOpadaThIBalOT MEYEHHBIM COEJHHEHHEM, MOKHO

paccuuTaTh C UCTIOIB30BAHUEM (OPMYJIbI, IPUBEACHHON HIXKE!
KOJIM4E€CTBO BTOPOI'o fesika B BUJE reTepogumepa_

0 =
/o rereponumepa BTOpOToO Gernka o6lLee KOJIMYeCTBO BTOPOro Geska

Jierkasi 06;1acTb
Jerkas o6actb +10 (Tspkesas 061acTb)’

rae Jierkas o0NacTh MpencTaBisieT CcoOOHM IUIOImaAb IMOX KPHUBOH NHUKOB MS,
ompeneNeHHasl JJisi BTOporo Oenka, oOpabOTAaHHOrO HEMEYEHBIM COEIUHEHHEM, a TsDKesast
o0xnacTe mpencrasisieT coOOH momane oA KpUBOH MUKOB MS, ompeneneHHast Ui BTOPOTO
Oenka, oOpaboTaHHOTO MeueHbIM coeqrHeHneM. Croco0 TakKe MOXKET OBITh pean30BaH TaKUM
oOpa3oMm, 4TO mepBblii Oenok 00padaThIBAIOT MEYEHBIM COEIUHEHHEM, a BTOpOW Oeok
00pabaThIBAIOT HEMEYEHBIM COSTUHEHUEM.

[locnenoBarenbHasi MapKUPOBKA STamoB CIOCOOOB, MPEMJIOKEHHBIX B JaHHOM
AOKYMEHTE, HOMCpaMn I/I/I/IJ'II/I 6y1(BaMI/I HE MOApPasyMEBACT OTPaHUYCHUSA cnoco6a WM KaKHX-
100 BaAPHAHTOB €0 OCYLIECTBICHUSI KOHKPETHBIM YKa3aHHBIM MOPSIIKOM.

B Tekcre omnmcaHus LHUTHUPYIOTCA PA3JIMYHBIC HY6J'II/IKaL[I/II/I, BKJIKOYasA IIaATCHTHI,
IMaTCHTHBIC 3asBKH, OHY6J'II/IKOBaHHbIe NaTCHTHBIC 3asABKU, HOMEPA AOCTYIId, TCXHUYICCKUE CTATbU
U HAy4YHbIC CTaTbH. Kax(;[aﬂ U3 JaHHBIX TMPUBCACHHBLIX CCBLIOK BKJIFOYCHA B HaCTO;IH_[I/Iﬁ

JOKYMEHT MOCPEACTBOM CCBUIKHM BO BCEH CBOEH MOJHOTE U JJIs1 BCEX LIEJIEH.
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JlanHOe M300peTeHne craHeT Ooyiee MOHATHO CO CChUIKOM Ha CIEAYIOIINE HPUMEpH,
KOTOpbIe MpUBEACHBI 11t Oojee moapodbHoro onucanus nuzodbperenusi. OHU MpeaHA3HAYCHBI IJIsI
WITIOCTPAllMM TNPUMEPOB W HE JOJDKHBI BOCIPUHHUMATBCA KaK OrPAaHUYMBAOLINE O0BEM
n300peTeHusl.

INPUMEPHI

Martepuaabl u pearentbl. Bony npuobperanu y Honeywell (Mackeron, Muuuran).
Anerar ammonust npuobperanu y Sigma-Aldrich (Cenr-JIyuc, Muccypu). 1 M tpuc-HCI, pH
7,5 mpuobperanu y Teknova (Xommucrep, Kanupopuus). TpyOku U3 IUIaBJIEeHOro KBapia
(BayTpennmii aumametp (ID) 150 mxwm, BHemnuii auamerp (OD) 360 MKM), TpexxOmOBOIi
coeprHUTENb U THIB3Y npuodperamu y IDEX (Ox XapOop, Bammarron). Hakoneunuk PicoTip
EMITTER SilicaTip (FS360-20-10-D-20-7CT) mnpuoOperanmu y New Objective (BoOypH,
Maccaugycerc). Kononxy ACQUITY UPLC Protein BEH SEC, 2004, 1,7 mxm, 4,6 x 300 MM
npuobperanu y Waters (Mundopn, Maccauycerc). HarpeBarenb KOJOHKH ¢ TOPSTYUM KapMaHOM
npuodperamn y Thermo-Fisher (Yontem, Maccauycerc). Bce pearentsl mpumensuin 0e3
JOTMOJHUTEIBHON OYMCTKH.

Ananu3 mnocpeactsom oHuaaiiH SEC-nano-ESI-MS.Cucrema ACQUITY UPLC 1
knacca (Waters, Mundopa, Maccadycerc) Obuia cBsizana ¢ Macc-ciektpomerpom Q Exactive HF
hybrid quadrupole-Orbitrap (Thermo Scientific, bpemen, I'epmanusi) ans BceX aHaIM30B
nocpenctsoM SEC-nano-ESI-MS. Kononky ACQUITY UPLC Protein BEH SEC (2004, 1,7
MKM, 4,6 X 300 mm) ycranasnuBanu npu 30°C u npumensnu ans pasgeneHuss mAb u ADC.
IMomBmxknas ¢asza cocraBmsuia 100 MM anerata ammonmst ¢ pH 6,8, Kaxnoe pasmenenue
3aHuMano 30 MUHYT CO CKOPOCThIO moToKa 0,3 MJI/MUH., U 0O0BEM BIIPbICKA YCTAHABJIMBAIN HA
40 mxkr. Jlenurens notoka ¢ Tpems nyTsamu (T-oOpas3Hblil genuTeb MOTOKA) MOAKIIOYAIN T1OCHEe
konoHku SEC. TpyOku u3 mnasneHoro keapua (L: 140 cm, ID: 150 MKM) U HaKOHEYHUK U3
cunukona (L: 5 cm, ID: 10 mxm) moxpkmouanu k T-oOpasHomy nenutento moroka. Dpaxiuro
Oonbiioro odvema nepenasanu B Y ®D-nerekTop yepes TpyOKy U3 MJIABJEHOIO KBaplia, TOrAa Kak
¢dpakumo majoro odbema oTBOAMSIM B MS depe3 HakOHEYHHMK M3 cuiHKOHa. Crenyrouiwe
napamerpsl MS npumMeHsin aJis onjaiiH-coopa nanHbeix SEC-nano-ESI-MS. Kaxnoe nony4yenue
JAaHHBIX JUTMJIOCH 25 MHMHYT, HAUMHAs Cpasy mociyie BBeneHus oopasua. OOpa3ibl HOHU3UPOBAIU
B TOJIOKUTEJIPHOM DPEXHME C HalpsoKeHHeM pachblUieHus 3 kB, Temmeparypoil kammuispa
200°C u yposem RF 70 S-nunsbl. Buytpennuit CID ycranasnusanu Ha 75 3B. IlomHoe
ckaHupoBanue MS ObUIO mosyueHo mpu paspernaroiieit criocobroctu 15 K ¢ nuanazonom mace
macca/3apso 2000-8000. J{nsg mosHOro CKaHUpPOBaHUS MS NpPUMEHSJTH MaKCHUMAJIbHOE BpeMst
Brpeicka 100 Mc, LeneBoe 3Ha4YeHHE ABTOMATUYECKOM pPEryJIupOBKH ycuieHus 3e6 u 10
MHUKPOCKAHOB.

AHanu3 aaHHBIX. [ NEKOHBOMIOLMH HCXOIHBIX JAHHBIX MPUMEHSUIH MPOTPAMMHOE
obecieuernne Protein Metrics Intact Mass. [las aHanmM3a SKCTPAKIMOHHOH HOHHOHN
xpomatorpammbl mpumensun  Opay3ep Thermo Xcalibur Qual. [lns pacueta DAR ADC
npumensuia Microsoft Excel.

Ipumep 1.
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1.1 UucTpymentsl aas onaaiiH SEC-nano-ESI-MS

Texunonoruu SEC u MS 00BIMHO NMPUMEHSIOT Ui XapaKTEPUCTHKH OOpa3IOB OEJKOB.
SEC oOecneunBaeT BbIIENEHHE M XaPAKTEPUCTUKY OEJNKOB B YCJOBHUSX, KOTOpPbIE CBOIAT K
MUHMMYMYy H3MEHEHHUs OeNKOBOH CTPYKTYphl, Torga kak MS oOecneumBaer HMACHTHUPHUKALMIO
OTAENbHBIX KOMIIOHEHTOB B KOMIUIEKCHbIX oOpasuax. KomOuHHMpOBaHHE OTHENbHBIX
Bo3MokHocTed SEC u MS B emmnyro margopmy Obuto Obl BeCbMa JKENAaTENbHBIM, HO 3TO
0Ka3aJoch CJIOKHOW 3ajauel, IMOCKOJNbKY BBICOKAas CKOPOCTb IOTOKA U HeJeTyd4asl COJlb,
npumeHsiemble st aHanu3za SEC, HecoBmecTHMBbI ¢ ucxomnnoii MS. [yt mpeonoieHus JaHHOTO
OTpaHUYEHUs] OCYLIECTBJSUIM CHIDKEHHME TMOCTYIUIEHUS pacTBOpUTENss U comu B MS 3a cuer
paznenenus: moroka 3moata u3 SEC ¢ ucnone3oBanneMm T-o00pasHOro AenuTessi MOTOKA MOCie
KOJIOHKH (cm. ¢ur. 1). 3atem T-oOpasHblii nenuTens MOTOKA MOAKIOYAIN K MS nocpencrsom
HAKOHEYHHKA W3 CIJIMKOHA M, MapajuieNibHO, K Y®-1eTekTopy NOCPEeACTBOM TPYOKH U3
IUIABJICHOTO KBapua. Takas KOMIIOHOBKA MO3BOJSIA IMPOBOAUTH OJHOBPEMEHHOE IBOMHOE
Y®/MS nerexkrupoBanue smoaros SEC. Usmensist nmuHy U auamerp TPpyOKU U3 TUIABJIEHOTO
KBapla, MOXHO PEryJHpOBaTb CKOPOCTh IMOTOKa K MS uepe3 HAaKOHEUHHK W3 CHJIMKOHA
(Harpumep, Oonee IIMHHBIE/y3KHE TPYOKH MOTYT CO3/1aBaTh Ooyiee BBICOKOE COMPOTHUBJIICHHUE,
BBI3bIBAsI MTOBBILIEHHBIN TIOTOK B HAKOHEUHHKe U3 cryinkoHa u MS). Obpasipbl Oenka pa3aensiim
nocpencrsoM kojioHkH 4,6 mm SEC ¢ ucnonb3oBannem ckopoctu noroka 0,3 mu/mun. TpyOka
U3 TUIABJIEHOTO KBapLa, COeNUHSIOMY T-00pa3Hblil nqenuress notoka u Y @-aeTekTop IIHHON
140 cm u BHyTpeHHHM nuamerpoM 150 MxM, obecrieunBana HEOOXOOUMYIO CKOPOCTb ITOTOKA ~1
MKJI/MHH. B HAKOHEYHUKE U3 CHIIMKOHA. JITHa U iuaMeTp TPyOKH M3 IJIaBJIEHOTrO KBapla TaKkKe
oOecrevnBaeT MOYTH CHHXPOHHOE OOHapyKeHue MOJIeKyJ mocpencrsoMm Y@ u MS.

1.2 CoBMeCTHO COCTaBJICHHBII npenapar

JIiist 5KCrIiepUMeHTa IPUMEHSUIH COCTaB, conepxkammii mAbl, mAb2 u mAb3. B cocrase
BO3MOJKHO MOXET IPUCYTCTBOBaTh LIECTh IUMEPHbIX MoOjekyn (cam. ¢ur. 5). OOpasusbl
NOJBEPTraJii  PAa3JIMYHBIM CTPECCOBBIM YCJOBHUSIM, BKJIIOYAsl YCJOBHs, TPENCTABICHHBIE B
pykoBomsiux npuHuunax ICH, nanpumep, ucnbiranue ¢ortocrabunbaoctu (UV 1XICH u CW
1xICH).

1.3 Pe3yabTaTtbl

ITare numepoB (mAbl-mAbl, mAbl-mAb2, mAb2-mAb2, mAb2-mAb3 u mAb3-
mAb3) ycnemno auddepeHunpoBain ¢ UCIOIB30BAHUEM CHCTEMBI, MPOWLIIOCTPHPOBAHHON B
n. 1.1, ¢ ucCnonp30BaHHMEM KakK HKCTPAKUMOHHBIX HOHHBIX xpomarorpamm (XIC), Tak u
U3MEpEHHsl MOJIEKYJIIPHOTO Beca, Kak TokazaHo Ha ¢ur. 6 u 7. EJIWHCTBEHHBIH
HenneHTHQULIUpPOBaHHbIN rerepogumep O0bu1 MAbI-mAb3, MOCKOIBKY €ro MOJEKYJSIpHBIA BeC
ObUT OueHb OJIN30K K Becy romoanmepa mAb2-mAb2 (oriamuancs va 15 [la) (cm. ¢wur. 7).

Ipumep 2.

2.1 HactpymenTsl A onjaiiH SEC-nano-ESI-MS

IIpuMensiin HHCTPYMEHTBI, TOKa3aHHble B I1. 1.1.

2.2 CoBMeCTHO COCTABJICHHBII npenapar

Jlnis SKCTIepUMEHTa IPUMEHSITN COCTaB, coneprxkainnii mAbl u cnutslii 6enok. B cocrase
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BO3MOXKHO MOXKET MPUCYTCTBOBATh TPH BHAa aumepos (cw. ¢ur. 8). Hammume N-rnmkaHoOB B
CIUTOM O€JIKe 3HAYUTENbHO YCIOXKHSAET aHAJIU3 MHTAKTHON MAaccChl.

CoBMmecTHBIN cocTaB, coxepxkamuii mAbl u ciaureiii Genok B cootHomenuu 120:40,
COBMECTHBII cOCTaB, coneprkarmuii mAb1 u ciuteiit 0enok B cootHomennu 60:40, coctas mAbl
(120 mr/mi), cocraB mAbl (60 mr/mi), u cocraB ciaurtoro Oenka (40 mr/mi) moxseprajiu
YeThIPEM CTPECCOBBIM yCIIOBUAM: (a) xonoxubiid Oenbiii cBeT (CW), (b) mepokcun Bomopona B
TeueHne 18 vacos, (c) ynsrpaduonerossiii ceer (Y @), u (d) nHarpesanue npu 37°C B Teuenue 28
yacoB. CTpeccoBble YCIOBUS BKIIFOYAIHM YCJIOBUS, MPENCTABICHHbIC B PYKOBOISLINX MPUHLIUIIAX
ICH.

CocTaBbl U COBMECTHBIE COCTABbI, OJBEPTHYTHIE HarpeBy npu 37°C B TeueHue 28 yacos
u 00paboTke MEepOKCHIOM BOAOpPOAa B TeueHue 18 wacoB, obecreuuBalii HE3HAYUTENIbHOE
MOBBIIIEHHE MOJIEKYJI C BBICOKUM MOJIEKYJSIPHBIM BECOM (IUMEpBl WJIM JIPYTHe arperaTsl).
HanpoTuB, cocTaBbl U COBMECTHBIE COCTaBBI, NOJABEPTHYThIE OOPaOOTKE XOJOIHBIM OENbIM
CBETOM U YyJIbTPadUOIETOM, COAEPIKAT BBICOKHE YPOBHH MOJIEKYJ C BBICOKUM MOJIEKYJISIPHBIM
BECOM.

2.3 UnenTudgukanus JMMEPHBIX MOJIEKY.JT

CoBMmecTHBIN cocTaB, comepkamuii mAbl u ciureiii Genok B cootHomeHnuu 120:40,
NOJBEPTHYTHIN BO3IEHCTBUIO XOJIONHOTO OEJIOro CBeTa, AHAIM3UPOBAIM C HCIOJIB30BAHHUEM
cucTeMbl, TpowurocTpupoBaHHo Ha 1.1. Ha ¢ur. 9 mnokasana 3KCTpakIMOHHAsT HOHHAs
xpomarorpamma (XIC) coBMecTHOro cocrasa, aHanu3upoBaHHOro nocpencrsoM SEC-nano-ESI-
MS. Cniocob obecnieunBaet nuddepeHurnanuo MOHOMEPHBIX MOJIEKYJI U TUMEPHBIX MOJIEKYIL.

ITIpumenenne crnoco0a yMEHbIIEHUS 3apsAfa 3HAUUTENbHO YJIYYIIWIO U3MEPEHHE MaccChl
0eJIKOBOro MHIPEINEeHTa, KOTOPBIH ObLI 3HAYNUTEbHO FeTEPOreHHbIM 10 MOJIEKYJSIPHOH Macce,
Kak nokaszano Ha ¢wur. 10.

Paspaborana onnaiia-margopma SEC-HaHO-MOHM3aLUs 3JI€KTpOpacIbUIeHneM (HaHO-
ESI) -MS c¢ nBoitHbiM yabTpaduoneroBeiM (Y®) u MS-nperexktupoanuem. I[IpuromHocts
naHHON matopMbl OblUla TMOATBEPIKIACHA MOCPENCTBOM HACHTU(UKALUN TOMOAUMEPHBIX MU
reTepOAMMEPHBIX MOJIEKYJI B COBMECTHO COCTAaBJIEHHOM Tpernapare.

Jlenurenp MOTOKA C TPEMsl MyTSAMU MPUMEHSUTH I HEPOIIOPLIMOHAIBHOTO Pa3IeIeHuUs
smoaroB SEC Ha MS u Y®-gerektop, npu 3ToM HU3K00ObeMHas (ppakius HarpasisieTcss B MS,
a BbICOKOOOBeMHast (pakuuss B Y®-gerekrop. Tekymas maardpopma obecredunBaeT
BO3MOYKHOCTb JIONIOJIHUTENILHOTO IBOHHOTO OOHapyskeHus nocpeactsoM Y@ u HatuBHOro MS ¢
BO3MOXKHOCTBIO cOOpa (pakuuii ¥ MOXKET NPUMEHSTHCA JUISI XapPAKTEPUCTUKU TUMEPHBIX
moniekyn. JlanpHeimue wmomudukanuu naHHoi onnaiiH SEC-nHaHo-ESI-MS, Takme kak
U3MEHEHHE XUMHUYECKOrOo COCTaBa KOJOHKHM Wi mpuMmeneHue mpubopa Q Exactive UHMR,
MIO3BOJISIT AIaNTHPOBATDh €€ Uil APYTUX BaPUAHTOB IMPUMEHEHHS, TAKUX KaK aHAJINU3 BaPUAHTOB
3apsia WM OueHb OOJBIINX OEIKOBBIX KOMILIEKCOB. OTIMCAHHBIN B JAHHOM JOKYMEHTE CIoco0
OTKPBLI BO3MOXKHOCTh KOMOWHUPOBAHUS METOIUK BBICOKOH cenapaiuu cojei (Hanpumep, HIC,
WCX) ¢ o0HapyxeHHEeM Ha OCHOBE Macc-crekTpomerpun. B 3akmouenue, onnaiin SEC-HaHO-

ESI-MS mMokeT mHupoKO MPUMEHSTHCS AJIsl aHaIn3a OnodapMaleBTHIECKHX IMpernapaToB Oenka
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IUTSL PA3JINYHBIX BAPUAHTOB IIPUMEHEHUS.

Ipumep 3.

3.1 Horyuyenue o6pazua

IIpumeHnsinu COBMECTHBIN cocTas, copepxaumuii mAbl u cnuteni Oenok 1. Paznuunbie
obpasus! (50 MKI), MpUMeHsieMble B 3KCIEpUMEHTe, MokasaHbl B TaOnuue 1. OTpunarenbHbIi
KOHTpoJb (00pasen 3) mosydand MOCPEACTBOM CMELIMBAHUS CIUTOrO Oenmka 1 B CTPECCOBBIX
ycnoBusix (oOpasen 1) u mAbl B cTtpeccoBbix ycnoBusax (oOpaser] 1) HEMOCPEACTBEHHO INepen
aHAJTU30M, MpHYeM O0paslbl MOABEPrajid CTPECCOBBIM YCJIOBHIM YJIbTPa(pHOJIETOBOIO CBETA,
KaK yka3aHo B pykosomsmux npuHuumnax ICH. Jlpyro#i otpunartenbHbiii KOHTpob (oOpasert 7)
NOJIy4aJIi TTOCPECTBOM CMEIIUBAHUsI CIUTOro Oenka | B CTpeccoBbIX ycioBusX (oOpasen 6) u
mAbl B cTpeccoBrix ycnoBusix (oOpasel; 5) HENMOCPENCTBEHHO Tepel] aHAJU30M, MNpUYeM
00pa3ibl MOBEPraid CTPECCOBBIM YCIOBHUSIM € MCIIOJIB30BAaHIEM XOJIOIHOTO O€JIoro cBeTa, Kak

yKa3aHo B pykoBonswmux npuHiunax ICH.

Tabauna 1.
% Oo0muin
Oopa3ubt % moHOMepa
Konu. MOHOMeE % % %
(cTpeccoBbie CJIUTOrO
Hudpopmanusn pa moHome | HMW | LMW
yCJI0BHSI) Oenka 1
mAbl pa
1 mAbl (Y®) [ mAbl (120 mr/mm)| 80,25 H/J 80,25 | 18,51 1,24
cnuthiil Oenok 1| cnutelit Oenok 1
2 H/ 81,03 81,03 | 18,97 0
YD) (40 mr/mi)
Cwmech 1Byx
OTpuuarenbHbI
NPUBEICHHBIX
3 1 KOHTPOJIb
BBIIIIE
(YO)
KOMITOHEHTOB
120:40,
mAb 1+caurbiii
4 mAb1:cnutbrii 67,64 14,75 82,39 | 16,63 | 0,98
oenok 1 (YD)
oenok 1
51 mAbl (CW) [ mAbl (120 mr/mm)| 73,75 H/J 73,75 | 2491 | 1,33
cnuthlil Oenok 1|  cnuterit Oenok 1
6 H/J 81,78 81,78 | 18,23 0
(CW) (40 mr/mn)
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Cwmechb nBYX
OTtpunarenbHbl
MIPUBEIEHHBIX
7 1 KOHTPOJIb
BBIIIIE
(CW)
KOMITOHEHTOB
120:40,
mAb 1+cauTbrit
8 mADb]:cauTbrit 62,01 12,87 74,88 | 24,15| 0,99
oenok 1 (CW)
Oenok 1

3.2 UMmyHonpeuunuTanus

HNMMyHONIPEUITUTALINIO OCYINECTBJISUIH, KaK NokasaHo Ha ¢ur. 11. B mects mpobupok
s uentpudyrupoanus godasmsum 0,5 mu Dynabeads MyOne Streptavidin T1 (MarHuTHBIE
rpanyJiel) 1 100 Mkr anturena k mAbl. Obpasusr 1, 2, 4, 5, 6 u 8 nobaBnsIM B OTHENbHBIE
npoOUpKu U WHKYOMpoBasu B TedeHue 30 MUHYT NMPU KOMHATHOW TEMIEpaType MOCPENCTBOM
aKKypaTHOTO NepEeMEIINBaHMs B MOAXOAAIEeM cMecuTene. [IpoOupku momemmani Ha MArHUTHYO
NOACTaBKY Ha 3 MHHYTHI sl obecrieueHusi coOopa Bcex rpanys. CymepHAaTaHT yOalsuld U
nobGasysmn 0,4 mn 100 MM Oydepa Ha ocHOBe anerara ammoHnusi. [IpoOupku nHKYOHpOBau B
TedeHne 5 MuHyT Ha Thermomixer co ckopocteio 800 00./mMuH. JIaHHYIO CTaIuIO TOBTOPSUTA
nBakabl (Bcero 3 pasa). Bech cynepnaranr, 1,2 mn cynepHaranTa, cobupanu B 1,5 M mpoOupky
(m wmapxupoBamu kak FTl-amoenTt). Marnuthaele rpanynbl npomeBamn 0,4 min 10%
alleTOHUTpUJIA C ucnonb3oBaHueM Thermomixer co ckopocteto 800 00./mMuH. I'panynsl
NOMEIIAJM Ha MAarHUTHYIO IOJCTaBKY Ha 3 MHUHYTBI U1 oOecreueHHss cOopa BCEX IpaHyJL
CynepHaTaHT yAaimsuid MeXAy NpoMbIBKamMH. JIaHHYIO CTaAMIO TOBTOPSUIM TPIDKABI (Bcero 4
paza). CobOupamu Becp cynepHatant - 1,2 i cynepHatanta. B 1,5 mu  mpoOupky,
mMapkupoBaHHyro kak FT2; moGasmsim 0,2 ma Oydepa s smouposanus (50% ACN, 0,1%
MypaBbHHOHN KUCJIOTbI) U UHKYOMPOBAJIM MPH KOMHATHOH TeMIlEpaType B TEYCHHUE 5 MUHYT Ha
Thermomixer co ckopoctbio 1000 06./munH. Bech cynepHatanT cobupaiu B TpPOOHPKY,
nomedeHHyr kak PD-ynanenue.

3.3 Anaau3

AHanmu3 obpasua BKIOUA cienyromue craauu: nodasnenue 20 Mxa 8 M MOYEBHUHBI B
100 MM Tpuc-HCI (pH 7,5) B kaxayro npobupky ¢ obpasuom. Jodasute 1 mxn 100 MM
mutnorpentona (DTT) B Bome Milli-Q k kaxxmomy oOpasiy, BCTpSXUBaHHE MJII XOPOIIETro
nepememnBanust, U uHKyOuposanue npu S0°C B teuenne 30 mmuyT. Ilocne mHKyOHMpoOBaHUS
nobasnenne 1,1 mxnm 200 MM nerkoro #omaueramupa (nerxkoro IAA) B Bome Milli-Q u
nobasnenue 1,1 mxn 200 MM iopaneramuna (Tspkenoro IAA) B Bome Milli-Q B smroeHT.
WukyOupoBaHHe M yNAJEHHOTO BELIECTBA, M (PHIbTpAaTa NPH KOMHATHOW TEMIIEpaType B
TeMHOoTe B TeueHue 30 munHyT. Ilocnenyromee cmemuBaHue Bcero pacrsopa u okosno 10%
¢unbTpaTa M paciieruieHue MOCPEACTBOM 100aBleHHUs 4 MKI TPHUIICMHA U WHKYOHMpOBaHHE B
tedyeHue Houu npu 37°C. Ananu3 paciuerieHHo# cmecu nocpenctsom LC-MS (cucrembr Waters
ACQUITY UPLC u macc-criektpomerpa Thermo Q Exactive).
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Ha ¢ur. 12 noka3aHbl OTHOIIEHUSI MAaCChl K 3apsily yAaJEHHOTO BEINeCcTBa U (QUIIbTPaTa,
NOJIy4eHHBIX il o0pa3noB 7 u 8. VYpanenHas (paxkiuusi COAEpPKUT CIUTBIA Oemok 1 B
rerepogumepe, a ¢Gpakuus (UIbTpaTa COACPXNKUT CIHUTBHIA Oenok 1, MPUCYTCTBYIOLIMHA B
MoHOMepe U romoaumepe. Ha ¢ur. 13 mokasaHo paccuuTaHHOE IPOLEHTHOE OTHOILIEHUE
rerepoaumMepa ciauroro 6enka 1. Pacuer nposonunu no ¢gopmysie, mokaszanHoi Ha ¢wur. 4. s
HEKOTOPBIX MENTHIOB, NPUMEHSIEMbIX AJIsI KOJMYECTBEHHOTO ONpeneNeHusl CiuToro Oenka |1,
auarpaMMbl OTHOLIEHHUS] MacChl K 3apsiay B oOpasuax 3,4, 7 u 8 mokasansl Ha ¢ur. 14-17.
Mentun 1, nmentun 2, mentun 3 u nentua 4 Ha (QuUrypax NpencTaBiseT COOOM MenTHn
PELVIPCRY, mentun “EIGLLTCEATVNGHLYK® | nenrux '"’LVLNCTAR'
" SDQGLYTCAASSGLMTK '"** coorsercraenHO.

% rerepogumepa ciuroro Oenka 1 mpeoOpasoBbBa B % reTepoauMep MOCPEICTBOM

U IENTUR

2 >

crenyrolero crnocoba, mokasanHoro Ha ¢ur. 18. Ha ocHoBanum pacueToB miist % rereponumMepa,
npencraBieHHbX Ha ¢ur. 18, % rereponumepa B obpasue 4 u obdpasue 8 cocrarun 6,4% u 8,5%,
COOTBETCTBEHHO. HM3KHe YpOBHHM «CHUTHAla reTepomumepa» H3 OOpasLoB OTPULATEIBHOIO
KoHTposst (00pa3ipl 3 U 7) MOXKHO OOBSICHUTH B3aUMOJEHCTBHEM Mexay mAbl u ciuTbiM
Oenkom 1 mociie CMelIMBaHWA W HeECTeHU(PUUYECKUM B3aUMOAENUCTBHEM Mexay mAbl u
a¢pduHHOM cMmoIol. % reTepoanMepa cOOTBeTCTBOBa obmemy % HMW

Ipumep 4.

JUsi OLIEHKM KOJIMYECTBEHHOI'O OMpeAeieHHs] mpenesa M JHHEHHOCTH reTeponumepa
CIUTOro Oeyika MOCPENCTBOM MMMYHOIPELHIUTALNN MPUMEHUTH 00pasLibl ¢ MOCIEI0BATENBHO
pa3BEeCHHBIM COBMECTHO COCTABJICHHBIM IperapaTroM, MOABEPTHYTHIM CTPECCOBBIM YCIIOBHSM
XOJIOAHOTO O€JIoro CBeTa.

HcnbiTbiBaeMble 00pasipl MOJydYandd, Kak MokasaHo B Tabmuue 2. [Ipumensuiun
COBMECTHBII coCTaB, comepkamuii mAbl u ciauteiii Oenok 1, W moxBepraiu CTPECCOBBIM
YCJIOBUSIM C MCIIOJIB30BAHUEM XOJIOIHOTrO Oenoro cBera. CMemaHHbIi oOpas3en OTpUIaTeIbHOTO
KOHTPOJISI TIOJy4ali MOCPEICTBOM CMEIIMBAHUS CIUTOr0 Oefka 1 B CTPECCOBBIX YCIOBHSIX
(obpazerr 6) u mAbl B cTpeccoBbIX ycioBusix (oOpasell 5) HEMOCPENCTBEHHO MePe aHATH30M.
Pasnuunble 00pasmbl JUIsi WCIBITAHWS, TPUMEHsSEMbIE JJIsi SKCIIEPUMEHTa, MOJyYald Kak

MOKa3aHo B TabmuLe 2.

Tabauua 2.
CMmemiaHHbIE PACTBOPbI
. CoBMecTHO CMmemaHHbIN 00pa3en
HcnbiThiBaembliii 06pasen Koneunbrii
coctaBjeHHbIH CW OTPHLATEIBLHOI 0
00bem
o0paszen (MKJI) KOHTPOJISI (MKJI)
COBMECTHO COCTaBJIEHHBIH
1 20 0 20
CW-1
COBMECTHO COCTaBJIEHHBIH
2 10 10 20
CW-1/2
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COBMECTHO COCTaBJIEHHBIHN

3 5 15 20
CW-1/4
COBMECTHO COCTaBJICHHBIN
4 2.5 17,5 20
CW-1/8
COBMECTHO COCTaBJIEHHBII
5 1,25 18,75 20
CW-1/16
6 | OTtpuuaTenbHbII KOHTPOJb 0 20 20

NMMyHONIPEMITUTALINIO U aHAJIN3 OCYINECTBIISUIH, Kak mokasaHo B mi. 3.2 u 3.3. I'padpuxk
% rerepoauMepa CIUTOro OejKka B UCTIBITBIBAEMBIX 00pa3lax, MPUBEACHHBINH K % rerepoaumepa
cnutoro Oejka B UCTIBITBIBAEMOM oOpasie 0e3 paszbasyieHus, mokasan Ha ¢ur. 19. Kpome toro,
rpaduk 3aBUCUMOCTU % rerepomumMepa ciuToro Oenka ot % obpasla B CTPECCOBBIX YCIOBHSIX
XOJIOMHOTO Oeynoro cBera B CMeIaHHOM oOpasle mokasaH Ha ¢wur. 20 ans Tpex NEenTHIOB,
NPUMEHSIEMBbIX U1 KOJMUYECTBEHHOTO ompeneieHus ciurtoro Oenka 1, mpuuem obpaser B
pasBeneHun 1 mnpexacrapnsieT coOoil OecrpuUMeCHBIH COBMECTHO COCTaBJIEHHBIH oOpasen B
CTPECCOBBIX YCJOBUSX XOJIONHOro Oenoro cmera. Crmoco® KOJNMUECTBEHHOTO OIPEeNIeHHs
MOJJEPKUBAT JOCTATOYHYK) JIMHEWHOCTh MO MeHbinell mepe He Oonee 0,8% rerepomumepa
(HaMHU31IEeE UCTIBITHIBAEMOE 3HAUEHHE).

IIpumep 5.

JUisl OLIEHKH KOJMYECTBEHHOI'O OIpENeNIeHHs] FeTepOANMEPa COBMECTHO COCTABIIEHHBIX
00pa3LoB B CTPECCOBBIX YCIOBHUIX OKPYIKAIOIIEH Cpezpl, 00pa3Libl M3 COBMECTHO COCTABJIEHHOTO
npemnapara, conepskauuii mAbl u cnuteiii 6enok 1, xpanunu npu 25°C B Teuenne 12 mecsines u
5°C B TeueHue 46 mecsaues. IMMyHONPELMIUTALIMIO U aHAJIN3 OCYINECTBIIAIH, KaK MOKAa3aHO B
nm. 3.2 u 3.3. KonndecTBeHHOE onpeseseHne, BEIMUCISHHOe I 00pa3LoB, MTOKa3aHo B TabiHLe
3 u Ha ¢ur. 21, B KOTOPOM AJsi KOJMHYECTBEHHOTO OINpPEAENECHUS NPUMEHSUIM Pa3JINdHbIe

OENTUABI CIUTOro Oenka 1.

Tabauna 3.
Mix-CW
KonnuyecrBennoe
25°C 12 mec. 5°C46 mec. (OTpunarenbHbIit
onpeaeseHue
KOHTPO.Ib)

ELVIPCR 5,10% 3,38% 0,40%
SDQGLYTCAASSGLMTK 5,18% 3,56% 0,36%
EIGLLTCEATVNGHLYK 4,89% 3,47% 0,44%
Cpennuii % rerepomumepa 5,06% 3,47% 0,40%
% rerepomumepa 2,78% 1,91% 0,22%
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(paccunMTaHHbBII)

B nukoBwix odnactsax YO

% HMW

6,40%

5,26%

Takum oOpa3zom, Obi1  pa3paboTaH HOBBIM CMOCOO HMMYHONMPELUITUTALUN  JJIs
KOJIMYECTBEHHOTO OIPENEsIeH s YPOBHsI TeTepoanMepa B 00pasiax, Mmojy4eHHbIX U3 COBMECTHO
COCTABJICHHBIX IIp€rIapaToB. Ero YCIIEMHO NPUMCHAIN OJI1 KOJIHYECTBCHHOI'O OIPEACIICHUSA
YPOBHS reTepoauMepa Kak B 00pasiax, MoJABEPrHYTHIX CTPeccOoBbM yciioBusiM Y D/CW, Tak u B

oOpa3lax, MOABEPTHYTBIX CTPECCOBBIM YCIOBUSM OKPYKAKOWIEH Cpenbl, TMOJYYEeHHBIX U3

COBMECTHO COCTABJICHHBIX IPEIapaToB.
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®OPMYVYJIA H30BPETEHUA

1. Croco® wmpeHTHPHUKAMM TO MEHbILIEH Mepe OJHOrO BHAA AWMEPOB, NPH 3TOM
yKa3aHHBIN Cr1oco0 BKIIIOYAET B ce0s1 crenyrolnee:

NPUBEACHNE B KOHTAKT 0oOpasla, CoAaep Kalero BUabl TUMEPOB, C XpoMaTorpaduieckoi
CUCTEMOM, coepKalieil CMOJTy JUIst SKCKJIFO3UOHHON Xpomarorpaduu,

NPOMBIBKAa YKa3aHHOH CMOJBI JUI 3KCKIFO3MOHHOH Xpomartorpadguu ¢ ImpUMEHEHHEM
HIOABMIKHOM (ha3bl C MOJyYEHUEM 3JIFOSHTA, COAEPIKAIIErO BUABI JUMEPOB; U

ueHTH(GHUKALMSA TUMEPHBIX MOJIEKYJ B YKa3aHHOM JJIIOCHTE C HMCIOJIb30BAHHEM MacC-
CIEKTPOMETpPa C HOHU3ALMEN AJIeKTPOPACIbUIEHUEM B HEJIEHATYPUPYIOIIHX YCIOBHSIX.

2. Cnocodb mo m. 1, B KOTOPOM MaccC-CIEeKTPOMETP C MOHU3ALMEN 3JIeKTPOPaCblICHHEM
CBSI3aH OHJIAMH C XpomaTtorpaduyueckoil CHCTeMOM, comeprkaiel CMOJy IJisi SKCKIIFO3UOHHOM
xpomaTtorpaduu.

3. Crocob no 1. 1, B KOTOPOM Macc-CIIeKTPOMETP ¢ MOHU3ALUEH 3JIEKTPOPACIIbUICHUEM
NPEACTaBIsIET COOOH HAHO-MACC-CIIEKTPOMETP C HOHU3ALUEH 3JIEKTPOPACTIbUIEHHEM.

4. Criocob 1o m. 1, B KOTOPOM MO MEHbIIEH Mepe OMH JEeNUTENb MOTOKA M0 MEHbIIEH
Mepe C TpeMs MyTsAMH MPHUMEHSIOT s Oo0ecredeHus COOOIIeHMs JKHIKOCTeH ¢ Macc-
CIEKTPOMETPOM C HOHM3alIMeH 3JEKTPOPACIBUIEHHEM M XPOMAaTOrpaduveckoil CHCTEMOH,
coziep Kale CMOJTy ISl SKCKIJIFO3MOHHOH XpoMarorpadum.

5. Cnoco0 no m. 1, B KOTOPOM IO MeHbINEeH Mepe OAWH AEIHUTENb MOTOKA MO MEHbIIEH
Mepe ¢ TpeMsl MyTSIMH IPUMEHSIOT A COOOIIEHMs KUAKOCTEH MeXOy YiIbTpaduoNeTOBBIM
OETeKTOPOM M XpoMaTorpaduueckoil CHUCTeMOH, coaep:Kameld CMOJIy il SKCKIIFO3HOHHOM
xpomaTtorpadun.

6. Cnoco® mo m. 5, B KOTOPOM O3JIFOEHT OT NPOMBIBKM CMOJIBI JUISl 3KCKJIFO3MOHHON
XpomaTtorpaguu BBOAAT B yJIbTPa(GUONETOBBI NETEKTOP MOCPEACTBOM IO MEHbINEH Mepe
OJTHOTO AEJUTEJIsI TOTOKA CO CKOPOCTBIO MOTOKA OT 0K0J10 0,2 MiI/MUH. 10 0K0J10 0,4 MJI/MHH.

7. Cniocob mo . 1, B KOTOpOM MoABHIKHAs (a3a, MPUMEHsieMasi JIsl IPOMBIBKH CMOJIbI
IUTSL SKCKJTFO3UOHHON XpOMaTOorpapuu, COAEPKHUT alieTaT aMMOHHSI.

8. Crocob mo m. 1, B koTopoM monBmxkHas (asza, mpuUMeHsieMast Uit POMBIBKH CMOJIBI
IUTSL SKCKITFO3MOHHON XpoMaTorpagpuu, COAEPIKUT JIETYUYIO COJIb.

9. Crocob mo . 1, B KOTOpOoM moABHKHAs (a3a, MPUMEHsieMast IJIsl TIPOMBIBKH CMOJIbI
IUTSL SKCKITFO3MOHHON XpoMaTorpadpuu, ©IMeeT CKOPOCTb TIOTOKA OT OKoJo 0,2 MII/MHUH. 1O OKOJIO
0,4 ma/mMuH.

10. Crocob mo m. 1, B KOTOPOM KOJUYECTBO OOpaslia, COAEpIKaIlero BHUIbI TUMEPOB,
NPUBEACHHOTO B KOHTAKT C XpOMaTorpagpuyueckoi CUCTEMOH, cocTaBisieT oT okoso 10 MKr 1o
okoo 100 mxr.

11. Cnocob mo m. 1, B KOTOPOM 3JIFOCHT, MOJYYEHHBIH IMOCJIE MPOMBIBKH CMOJIBI IS
SKCKJIFO3UOHHON  XpomaTtorpaduu, BBOIAT B  MAacC-CIIEKTPOMETP C  HOHHU3aIHen
3JIEKTPOPACTIbUIEHHEM, IIPUYEM CKOPOCTb IIOTOKAa 3JIEKTPOPACHBUIEHMs] OT HMOHHU3ALUU
3JIEKTPOPACTIbUIEHHEM COCTABIISIET OT OKOJIO 10 Hi/MuH. 10 okoj0 50 HiI/MUH.

12. Cnocob mo m. 1, B KOTOPOM 3JIFOHT, TMOJYUYEHHBIH MMOCIEe MPOMBIBKA CMOJIBI JIJIs
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SKCKJIFO3UOHHOH  XpomaTtorpaduu, BBOIAT B  MAacC-CIIEKTPOMETP C  HOHHU3aIHeH
3JIEKTPOPACTIbUIEHHEM, ITPUYEM HaNpsDKEHUE PACHBIICHUS MPH 3JIEKTPOPACTIBIIIEHUH COCTAaBIISET
ot okouio 0,8 kB 10 okoso 1,5 kB.

13. Cnoco6 mo m. 1, B koTopoMm oOpaser] COXep>KUT MO MEHbLIeH Mepe IBa BHIA
JTUMEPOB.

14. Cniocob mo m. 1, B koTopoM 00paser COAEPKUT BUABI TOMOAUMEPOB.

15. Croco6 mo 1. 1, B koTOpoM oOpaser; CORepKUT BUbI F€TEPOIHMEPOB.

16. Crnocob6 mo m. 1, B xoTOopoM oOpasell MOJy4aroT U3 COBMECTHO COCTABJIEHHOTO
npenapara.

17. Cucrema, copepkalas Ciaeayroiee:

xpomarorpaduyeckas — KOJIOHKA,  CoAepikamiass  CMOJYy sl OKCKIFO3MOHHOM
xpomarorpaduu, mpuaeM Xxpomarorpaduiyeckast KOJOHKA CIOCOOHA MOJTy4YaTh MOABIKHYIO (aszy
u oOpaserl, conepskamiuii 0enok, u

MAacC-CIEeKTPOMETP ¢ MOHHU3ALMEH 3JIEKTPOPACIIBUIEHUEM, TPUYEM MacC-CIIEKTPOMETP C
MOHU3ALUEN SJIEKTPOPACTIBUIEHHEM HMEET BO3MOXKHOCTb CBSI3bIBAHMSI OHJIANH C YKa3aHHOMU
xpomarorpaguyeckol  KOJOHKOW, M  TpHYEeM  MacC-CIeKTPOMETpP C  HOHHU3aLuen
3JIEKTPOPACTIbUIEHHEM UMEET BO3MOKHOCTb 3aITyCKa B HEACHATYPHUPYIOIIUX YCIOBHUSX.

18. Cucrema no m. 17, B KOoTOpO# Xpomartorpadudeckass KOJOHKA UMEET BO3MOJKHOCTh
CBSI3bIBAHUS C MACC-CIIEKTPOMETPOM C HCIIOJIb30BAHUEM JIEIUTENS TOTOKA.

19. Cucrema o . 17, B koTOpo# Xxpomarorpadpuieckast KOJOHKA AOTOIHUTEIBHO UMEET
BO3MOXKHOCTb CBSI3BIBAHUSI C YJIBTPA(QUONETOBBIM JETEKTOPOM C HCIIOJB30BAHUEM JAETHTEN
NIOTOKA 110 MEHBIIEH Mepe ¢ TPeMsI My TAMU.

20. Cucrema mno mn. 17, B KOTOPOH MAacC-CHEKTPOMETp C HOHHU3aLUEN
HJIEKTPOPACTIbUICHHEM  MPEACTaBIsieT COOOH  HAHO-MAcC-CIEKTPOMETP C  HOHHU3alMei
3JIEKTPOPACTIBUICHUEM.

21. Cnoco® KOJMYECTBEHHOTO OMNpPENeeHUs] TeTepOIUMEpPHBIX MOJIEKYJ B 00pasiie,
coZieprKalleM MepBbiii OeJIOK U BTOPOI OeJIOK, MPU 3TOM YKa3aHHBIHA CrOCOO BKJFOYAET B ceOs
crenyoonee:

UMMOOMIIM3AIMsT  aHTUTENa, Crenuduueckoro K TmepBoMy OenKy, Ha TBepAOH
NIOBEPXHOCTH;

MHKyOanus o0pasia ¢ yKa3aHHbIM aHTHTENIOM,

3axBaT OCAKACHHOTO 00pasia;

cbop dunpTpara;

00paboTKa 0caxkIeHHOTO 00pasiia MePBbIM COSTUHEHUEM,

o0paboTka puIbTpaTa BTOPHIM COEAUHEHHUEM,

cMmemrBanue 00pabOTaHHOTO OCAKIEHHOTrO o0pa3la W MO MEHBbIIeH Mepe YacTu
obpabotanHoro puabTpara ¢ 00pa3oBaHUEM CMECH; U

aHaIM3 CMECH C HCIOJb30BAHHUEM >KUIKOCTHOH Xpomarorpaduu, CBS3aHHOH € macc-
CIIEKTPOMETPOM, JJIs1 KOJIMYECTBEHHOTO OIPEeNIeHHs FeTepOANMEPHBIX MOJIEKYJI B 00pasie.

22. Cnocob mo 1. 21, B KOTOPOM Macc-CIIEKTPOMETP MPEACTaBIsAeT COOON TaHAEMHBIN
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MacC-CIEKTPOMETP.

23. Cmoco®6 mo mn. 21, [OOMOJHUTENbHO BKIHOYAKOIMA B ceds moOaBiieHHE
BOCCTaHABIIMBAIOIIETr0 areHTa K OCAXAEHHOMY 00pasity.

24, Cnoco® mo mn. 21, [OOMOJHUTENbHO BKIKOYAIOMMNA B ceds moOaBiieHHe
BOCCTaHABJIMBAIOILErO areHTa K (QUiIbTpary.

25. Criocob o m. 21, TOMONMHUTENBHO BKJIIOYAOIINN B ce0sl paclIerieHHe CMECH Mepen
aHAJIU30M CMECH.

26. Cnoco0 o 1. 21, JOMOJHUTENBHO BKJIIOYAOIIHIN B Ce0sl NETTTMKO3MIMPOBAHUE CMECH
nepes aHaJIu30M CMECH.

27. Cnocob mo m. 21, mpudem oOpaboTaHHBI OCaKAECHHBIH oOpaszen u okoyo 10%
00paboTaHHOTO (UIBTPATA CMELTUBAIOT C O0OPa30BAHUEM CMECH.

28. Cnocob mo m. 21, B KOTOpPOM MEPBOE COENMHEHUE TPEACTABIISIET COOOW H30TOI
BTOPOT'O COEAMHEHUSI.

29. Criocob mo 1. 28, B KOTOPOM MEPBOE COSIMHEHNE TPEACTABIISIET COOO0M HomaeTaMu,

30. Criocob mo 1. 21, B KOTOPOM TiepBbIi OENIOK MPEACTABIISIET COOOM aHTUTENO.

31. Crocob mo m. 21, B KOTOpOM TiepBbIli OeJIoK MpeacTaBisieT coOOH MOHOKJIOHAIBHOE
AHTUTEJIO.

32. Crocob mo 1. 21, B KOTOPOM MEPBbI OEJOK MpencTaBisieT coO0H MOMUKIIOHATBHOE
AHTUTEJIO.

33. Criocob o 1. 21, B KOTOPOM BTOPOI OeJIoK mpencTapisieT coOO CIIUThIN OeoK.

34. Crmoco®6 mo m. 21, B KOTOpOM o00Opasell MOABEPTalT CTPECCOBOMY YCIOBHIO,
BBIODAaHHOMY W3 TpYMIbL, BKIOYAOMENl B ceds BO3AeHCTBHE XOJNOAHOrO O€Joro CBera,
BO3/IEHCTBHE NEPEKUCH BOAOPONA, BO3JEHCTBUE YIbTPadUONETOBOrO CBETA, TEIUIA MU HX
KOMOMHALHIO.

35. Cnocob mo m. 21, B koTOpoM oOpaser] MOJy4arT H3 COBMECTHO COCTABJICHHOI'O
npernapara.

36. Cnoco0 KOJMYECTBEHHOTO OIpENeNIeHUs] TeTePOJUMEPHBIX MOJIEKYJ, MPU 3TOM
yKa3aHHbBIN Croco0 BKIIIOYAET B ce0si crenyrolnee:

MMMYHOIPEUNIUTALUSA FETEPOIUMEPHBIX MOJIEKYII, U

KOJINYECTBEHHOE ONPEACNICHHE TeTEPOIUMEPHBIX MOJIEKYJl MOCPEACTBOM TPUMEHEHUS
croco0a cTabMIIPHOTO M30TOIMHOTO MEYEHHsS C MOCHEAYIOMEeH KUIKOCTHOH Xpomarorpaduet,
CBSI3aHHOH C MacC-CHEKTPOMETPOM.

ITo noBepenHocTn
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OUT. 1

Xpomarorpadmye-
CKast KOSIOHKA
100

569884

[ENTenb MoToka ¢
Tpema nyTami 120

YNbTPacroNeTo-
BbII IETEKTOP
130

Macc-CrekTpoMETp C UOHI3aLIMEN pacTibl-

JIBHNEM
110




OUr. 2

(COBMECTHO COCTAB/IEHHOE JIeKapCTBEHHOE CPE/ICTBO

BocCTaHOBMEHVIE V1 aNKUPOBA-
HIe C CTonb3oBaHeM Light-IAA

“mAbT  AHTUTENO K

OME-
mAb1 LVBA
HIE
» o T PACUENTEHE—= XXMC
CIvTbI 6enoK 1 . }sg
13677 NH,
‘ ___________________________________ BOCCTaHOBMEHME 11 an-
| ' KWVOBAHYE CUCMOMb- 4 v
| . - | 30BaHeM Heawy-IAA 0 oopaste
.’ | | W3-
ooy mear | T - A4t
] CAmTbIr GENoK . -0 Obnacte
CnuTbIn 6enok % = = X 100%

reTepoguMep

Crumbii 6enok Obnact -+ 10x Q6nacth

. TKENa
00LLMiA

eere



oul. 3

Hecneugdmyeckoe CBA3bIBaHME
Cmecb mAb1 m cnuToro 6enka 1 Lied

AHTUTENO K
’ mAb1 V,[l,aJ'IeHI/Ie

OTHOCWTENBHO

L Konmn4ecTso Mpu-

MEHEHIIE TOTO e
Crnocoda HaHeCceHNs

30TOMHOM METKM

€e/e



oUl. 4

(COBMECTHO COCTAB/IEHHOE JIeKAPCTREHHOE CPE/ICTBO

BoccTaHoBmeHvie 1 ankunmnposa-
Hie C vcnonb3osaqiem Light-IAA

- AHTUTENO K
mAb1 Cl\/lE-
U PAETEE—> OC
y PASJEMEHVE MOMOAM
Crwbiii 6enok 1 BoccraHoBeHve 1 - / ﬂEFﬂ%K%M
| B  KATVADOBaHAE C UCronb- / —>  KMC
- soeaven HeanyAA 0% obpesua IVPOBA/E
%AE?’HEMEE[ 90% 06pastia

HBS-T = 100 MM ALETATA AMMOHW
«  PECYCIEHOVPOBAHHBIE TPAHYIb
+  CBbOPFTH

| CnTb I 6enok 06nacts

v 0 = reTepoamgep Tnerkasi . o
CnnTbli 6enok - % - 0 0 06 x 100%
Cwbii enok g, VOIECTb o, + 1UX UONACTD

reTepoavMEp

TXENAA

eely
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OUl. 6

mAb1
mAb3 SEC-UV
mAb2
t= 28D, 40 °C, 75% RH
VK LMW [ eteoD
1 L] ¥ L) I L] ] 4 ¥ I LI | * & 1 L] L a4 ¥ g
] 13.00 KT MiH

06pasLibl ObIA TIIMKO3WIMPOBAHBI B HEEHATYPUPYHOLLVX YCOBUAX 19 YAANEHIAS FeTEPOreHHOCTI, 00eCrey/BagMON
Fc-N-rnukaHamu
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Our. 7

mAb2 mAb2

;{"“"‘i‘““l‘"“"“f”““‘!’wr““"“i‘""‘ j 1 T 1 “r ¥ T 1 T AN T ] L R LB R T T 1
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287,983 [la

5,00e+4 &
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t=28D,40°C, 75%
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293000 294000
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289000 200000
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291000
15%
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OTHOCKTESNBHOE COEPXaHIe
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OUl. 9
KT: 7,6-14,2 SM:/B
= 12.4 NL
3 HamsHas SEC-MC MoHomep 91
E mAb1
E MoHomep
- ; CIMATOTO
E ] 6enka 11,5
; [ Y B B B B R ", m T T T 1 %
8 9 10 11 12 13 14

Bpemst (MuH)

2E7



OTHOCKTENBHOE COAEPXAHIE

100 -

b

our. 10

M= A+66.3k[a
[ omoumep mAb1

., 11 33}%58 |

M= A +34«k[la
[ eTepoammep crmtoro 6eska mAb1

8o

M= A +k/la
[ OMOZIMEp CIMTOr0 6erka

acca/3apsp,
CHvxeHme 3apsia nocpeactsom napa ACN

€e/ol



our. 11

iﬁ
D,;L'*-‘?’; ck“wﬁg
o 7 1) KOMBIHALWS @%
P N 2). PACLLIENIEHVE \@
o+ 1) JEHATYPYPOBAHME/ TPI/IHCI/IHOI\/I § @
BOCCTAHOBITEHME | 3). AHATA3 LC-MS * I
=0 9) IVOOEPEHLVAE- |
¢ HOE ATKUTVPOBAHVE — -“”‘"
TNTHIN ; » J% L
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N ‘ BﬂgOK o LMTOCOJJEP)KAU_\I/IETPMHTMHECKI/IE
MADT ypaprHGE Vi E ] METTIATbI Y3 Fe-GTIMTON 0 BETKA
_ @ BELLIECTBO : Ne - L
: 1 : ; 1 : DT ' % F- —
ﬂ, PG CIUTOrO BETKAB FETEPOIVERE I +10%1,

< Ypansgemas pakLmsa CoaepXUT FC-CrMThIA OENoK, NPUCYTCTBYHOLLIMIA B TeTEPOAUMEDE

2 OpaKLWs AMHOEHTa COAEPXUT FC-CRINTBIA GENOK, NPUCYTCTBYOLLMIA B MOHOMEPE 11 roMouMepe (mpymeHsiiv 1051bko 1/10 dpakumm

3/1H0BHT)

eer/LlL
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OUl. 12

O6paseL 8
COBMECTHO COCTABINEHHOE OENMKOBOE 1IEKAPCTBEHHOE CPEACTBO B CTPEC-
COBbIX ycnoBusx CW

|1, (vaaneHHoe BeLLECTBO)
|, (amoeH)
f ﬂ i | | i
442 ' a4 M6 miz

O6pase, 7
OTpuLATENbHbIA KOHTPOSTL: OTZIENBHOE CMELLIMBAHME OEMKOB B CTPECCO-
BbIX ycrioBusx GW HENoCpeacTBeHHO Nepes aHanaom

|, (antoeHT)

|, (yAaneHHoe BeLLeCTBo)
i |
| v ]

442 ” 444 446 ' miz




oul. 13

15

# KOHTPOJTb-YO (OBPASEL. 3)

g CTPECCOBBIE YCTI0BUA YO-0OBJ1Y-

* YEHMSA (OBPA3ELL 4)

m KOHTPO/b-CW (OBPA3ELL 7)

3ELL8)

CTPECCOBbIE YCII0BUA CW (OBPA-

reTepoanmep

—h
o

o

%CnnToro 6enka 1

[Mermmg 1

[TpVIMEHEHIIe Pa3NNYHbIX NENTUIOB CAUTONO Oenka 1 [N1g KONMYECTBEHHOMO OnpeieHs

[enmg 2

[Menmig 3

Mermug 4

g

eerelL



OUrl. 14 KonnyecTBeHHOE onpe/ieneHme retepoanvepa

Mermng, 1

COBMECTHO COCTABIEHHbI

OTPULIATENbHBIA KOHTPONS

Tshkenas Llenb

GrocOb CO GTPECCOBBLIMIA Y CIIOBIAMMA

m/z

4457532
0 Jlerkaq Lenb | COBMECTHO COCTABIIEHHbIN CTDECCOBLIE
S ycnoBua YD-00my4enus (4)
== 443.7436
(ab)
S
=1
S
[N
S
— 4442449 2545
)
E '¢
B
|._
3 i 446 7560
= lasggs | Aan L0 augs 4450504
L 4441759 | 4445001 l M arrad ‘ e
4440 445 M50 455 446.0 446.5 S0 4475

el



OUT. 14 (npoporxkeHue)

Tshxenas Lienb
4457531

CTpeccoBble ycroBus YD-0011y4eHIs, CMELLBAHIe
nepe IP (koHTposb) (3)

446.2545

Jlerkas Lenb

446.7551

OTHOCUTESIbHAA PACTIPOCTPAHEHHOCTD

4452501

{ 4437436 444.2448 | 447.2535
4435 4440 4445 AB0 4455 446.0 O MBh 4470 M5
m/z

€e/gl



OUT. 14 (npoporxkeHue)

Jlerkas Lenb

100, 4437435

Tspkenas Lienb
4457530

444.2449

444.7458

OTHOCUTESTbHAA PACTIPOCTPAHEHHOCTD

1452495

COBMECTHO COCTaBIIEHHbIE CTPECCOBbIE YCII0BIAA
CW (8)

446.2544

4467554

€€/l



Jlerkas Lenb

OTHOCUTENbHAA PACMPOCTPAHEHHOCTb

OUT. 14 (npogorkeHne)

Tshkenas Lienb
4457531

CTpeccosble yenous CW, emeLlumnsarme nepef, [P (koH-
TpOsb) (7)

446.2545

446.7552

| E 4472566
] : ]

445.2501

443.57435 4442448
¥ o i
4440

R R R R T A
m/z

€eILL



*[JaHHbI NENTAZ YaCTYHO e3aMUMPOBAH; KONMMYECTBEHHOE ONpeAeneHI e B AaHHOM Cry4ae OCYLLECTBSHOT C UCT0Nb30Ba-
HIeM HATUBHOIO NenTuaa

OTHOCTESbHAS PACTPOCTPAHEHHOCTS

[ermnp, 2

6399951

OUr. 15

"~ 640.3294

640.6635

CTIOC0B CO CTPECCOB5MIYCITOBAAM
COBMECTHO COCTABTEHHbI

OTPULIATENHBIA KOHTPONS

641.6688

CTpeccoBbIe YCoBus
YO-0651y4eHns (4)

641.3342

640.9982

m/z

642.0029

€e/8lL



OUT. 15 (npoporxkeHn

641.3345

OTHOCUTENBHAS PACTIPOCTPAHEHHOCTH

639-%955 6403276 6406635 640-%996

e)

641.6668

KoHTPoNb-Y® (3)

642.0007

642.3369

m/z

5200 N L T

eemlBl



OTHOCUTESbHAA PACMPOCTPAHEHHOCTD

OUI. 15 (npogornkeHne)

639.9951
Crpeccosble yenosis CW (8)

640.3292

% CMECh TSPKENOro 1 Sro M30TOMHOIO MiAKa ner-
KOO, N03T0MY B CaMOM OrpeAgneHniA NCrosb-

641.3340 4 s
1" 30BICS TPETUI M30TOMHBIN MK KBKOTO.
640.6632 641.6686

642.0027

i

642.3373

[@>] |
o B,
O

€€/0¢



OTHOCUTESbHAS PACMPOCTPAHEHHOCTb

OUI. 15 (npogorkeHne)

641.3348

6416693
‘ KoHtporb CW (7)

642.0035

|

| 642.3377
641.0002 | “
6399952 | |
6400 5405 50 6415

m/z

ee/Le



OUl. 16 JTOC0B CO CTPECCOBBIMMAYCOB/ A
COBMECTHO COCTABNEHHBIN

Mermup 3 OTPULATENBHBIA KOHTPOMS

* [1aHHbI/A NENTAZL NOSHOCTBHO Ae3aMIIVMPOBaH; KOMMYECTBEHHOE ONPeAeneHiie B JaHHOM Cly4ae OCYLLIECTBAAKOT C MCM0/b30Ba-

HAEM AE3aMNANPOBAHHOIO NerriAd
474.2522

474.7534

4752536

OTHOCUTENbHAA PACNPOCTPAHEHHOCTb

475.7576
I 1

476.2611

476.7624

Crpeccosble ycnois YO (4)

4772631
E A77.7636
i

a5 40 a5 4760

m/z

4765

4770 4715 4780

gelee



OTHOCHTENbHAS PACTPOCTPAHEHHOCTS

474.2516

474.7531
I

OUT. 16 (npoporkeHue)

476.2611

KoHTponb-YO (3)

476.7624

475.7583 477.630

477.@7630

4745

4750

R R A R AT
m/z

€eree



OUT. 16 (npoporkeHue)

4742519

CrpeccoBble ycrous CW (8)

4747531

4762610

4752537 476.7626

\
| | l 4712607
1 T 2 77 4780
m/z

475.7569

OTHOCUTESIbHAA PACTIPOCTPAHEHHOCTD

eewe



OUT. 16 (npogornkeHune)

1004 476.2612

KoHTpors CW (7)

476.7627

477.2632
4747533 J. 4777633
: i i

qh0 45 40 b5 4m0 | 45 40 4is 47
m/z

475.7585

OTHOCUTESIbHAA PACTIPOCTPAHEHHOCTD

474.2519
i

€€/9¢e



OTHOCKUTENBbHAA PACNpOCTPAHEHHOCTb

[entup 4

597.2741

our. 17

597.6081

1CT10C0B CO GTPECCOBBIMIA YCIIOBUAMM

COBMECTHO COCTABMEHHbI

OTPULIATENbHBIA KOHTPOMT

508.6133

597.9416

508.2785

!

|
Il

m/z

598.9479

CrpeccoBble ycnosus UV (4)

509.2816

l

599.6154

€€/9¢



OTHOCUTESIbHAA PACTIPOCTPAHEHHOCTD

57 6072
S m R ——
5075

OUT. 17 (npoporxkeHue)

5086129
| 508.9473

598.2785
508.2585

598.0

KoHTpons UV (7)

599.2813

599.6160

€e/Le



OTHOCUTESNBbHAA PACMPOCTPAHEHHOCTD

597.2736

=

5976079

OUT. 17 (npoporxkeHue)

Ctpeccosble ycnosisg CW (8)

5986{”’%3 CMECH TSPKENOro 1 5ro M30TOMHOTO MiAKA JNErKo-

[0, NO3TOMY B CaMOM OMpeAeneHnn NCnosb30-
B%gg% 4T?%HTI/II7I M30TOMHBIV MK KK AOTO.

597.9420

598.2782 599.2813

50,6146

i

5075

5095

€€/8¢



OUT. 17 (npoporxkeHue)

598.9476

598.5‘)133 KoHtposs CW (7)

599.2820

599.6160

598.2584 ...
5382 5984

OTHOCUTESIbHAA PACTIPOCTPAHEHHOCTD

508,270

5070 5072 5974 5976 5978 5980 586 588 500 502 5994 59096 508

m/z
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our. 18

[peoOpa3oBaHme % crnoro Oenka 1 B % reTepoauMepa B MnKoBbIX 06nacTax YO

reTepoAvMED

/13BeCTHO:

a. 40 mr cnvmoro 6enka 11120 mr mAb1

b. MonekynsapHbIii BeC cruToro 6enka 1 (¢ rvkaxamn). 117 k[a

c. Cok cnmroro 6enka 11,15

d. MonekynapHbiii Bec mAb1 (¢ rivkaHamn); 148 k[a

e. CoE mAb1 1,37

f. MonekynapHbIi Bec retepoammepa (¢ ramkaHamn): 117+148=265 k[1a

0. CoE retepogumepa: (1,15*97,2+1,37*145)/(97,2+145)=1,28 [be3 y4eTa rvkaa]
h. [TpoLieHT camToro 6eaka 1, 06HAPY»KEHHOIO B reTepoamMmepe, no JaHHbIM MS: a%

[ocneytoLLmiA pacyeT NpoLieHTa retepoaumepa B nukax UW : AU « ( CoE X Co IIC)

AQ mr
117 k[a

(40Mrx 1,15+120 mr x 1,37)

xa%><265K£la) « 198

= (),.552%

€e/0¢e
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our. 19

CO_CW_1

100.00%*
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reTepoanmep

% CITOrO 6enka

our. 20

JIHelHoCTb cnoco6a NpoBepeHa ¢ Nocne0BarebHO pasdasneHHbIM reTepoa1MepoM

1 MENMA C L MENTAR 4 N * 1 nEnmas R
20 - : & - o Hy - A
/ g"’}ﬁ ‘,,s‘“’//‘
15 if./’ 15 - 5 -
10 MV“/ 10 10 . ﬁ@f‘"ﬁ
& y=1928x+01968 5- y = 20.492¢ + 0.2793 5 <" y=20.350x+ 01085
i **’M R = 0.8901 ' R = 09802 " ¥ R? = 0,9988
IR o ‘ o® \
0 % i L] 0.5 L L] 0.5 i
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