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OIIMCAHHUE U30BPETEHHUSA
2420-560662EA/019
CUCTEMBI 1 CTTIOCOBBI U151 BBINTIOJIHEHUSA AHAJIN3A ITTIMKAHOB B
OBPA3IIE B PEXKUME PEAJIBHOI'O BPEMEHHU

ITEPEKPECTHAA CCBIJIKA HA POJICTBEHHVIO 3ASABKY

Hacrosimas 3asiBka ucnpaiimupaeT MpeuMyLiecTBO MPUOPUTETA NPEIBAPUTENBHON 3asBKU
Ha nmateHT CIITA Ne 62/539798 mon nHaszanueMm "Systems and Methods for Performing a Real-
Time Glycan Assay of a Sample" u monanHnoit 1 aBrycra 2017 rona, mojgHOe pacKpbITHE KOTOPO
HACTOSIIUM BKJIFOUEHO B IaHHBIN JTOKYMEHT IMOCPEACTBOM CCHLIKH.

OBJIACTb TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHUE

Hacrosimee n3o0pereHue B 1IEJIOM OTHOCHTCS K aHAJIM3aM INIMKAHOB H, 00Jiee KOHKPETHO,
K BBIIOJIHEHHIO aHAJIN3a TJINKAHOB B 00paslie B PeXKUME PEaIbHOTO BPEMEHH.

[TEPEYEHb [TOCJIEJJOBATEJIbHOCTEU

Hacrosimas 3asiBka momaercs ¢ mepedyHeM MoCIe0BaTENbHOCTEH B 3JIEKTPOHHOH (opMe.
[lepeueHp moOCNENOBaTENBPHOCTEH  mpenocTaBieH B Buae (daiina mox  Ha3BaHUEM
"51970 Seqlisting.txt", cozmannoro 31 mronsa 2018 roma m umeromero pasmep 263980 Oaiir.
HUndopmanmst 0 mepedHe MOCIeA0BaTEIbHOCTEH B 3JIEKTPOHHOW (hopMe BKIIOUEHA B JTAHHBIN
JOKYMEHT MOCPEACTBOM CCBUIKH BO BCEH CBOEH MOJHOTE.

YPOBEHb TEXHUKHU

AHanu3bl OOBIMHO BBIMIOJHSIOT AJISI KOJMUYECTBEHHON OLIEHKH OAHOTO WIJIM HECKOJBKHX
NapaMeTpPoOB aHAJHNTA, TAKOrO KakK JIEKAPCTBEHHOE CPENCTBO, OMOXMMHUYECKOE BELIECTBO WIIH
kietka. [IpuMepoM Takoro aHanusa sIBJSIETCS aHAJIU3 HA OCHOBE MHOTOIAapaMeTPOBOrO CIocoba
(MAM), ¢ nDOMOIIBIO KOTOPOrO MOXKHO OOHAapy>KMBaTb W KOJHYECTBEHHO OLIEHHUBATh
kputnueckne mapamerpsl kauectBa (CQA) ofpasua, uIeHTU(PHIHMPOBAHHBIE B LEJIEBOM
npo¢une kagectsa npenapara (QTPP) (Development of a quantitative mass spectrometry multi-
attribute method for characterization, quality control testing and disposition of biologics. Rogers
RS, Nightlinger NS, Livingston B, Campbell P, Bailey R, Balland A. MAbs. 2015; 7(5): 881-90).
MAM-aHanmu3 npeacTasisieT COO0H MPOBOAUMBIN BPYYHYIO MPOLECC, BHIMTOIHSIEMbIH, HAIPUMEp,
B J1abOpaTOpUM MO KOHTPOJIKD TOTOBOW NPOAYKLHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH
(LMRT). MAM mnpencraisieT coO0i crocod KapTHPOBAHUS MENTHIOB HA OCHOBE YKHJIKOCTHOM
xpomatorpadun (LC) - macc-cnekrpomerpuu (MS), umeromuii Tpu craguu: (1) mMOAroTOBKU
oOpasma (kOoTopas MOJKET BKJIOYATh, HAnpuUMep, JACHATYPaLHK, BOCCTAHOBJIICHHE,
ANKWJIMPOBAHWE W PACLICIUICHWE TOJUIIENTHAOB); (2) pas3meneHus  pacIueruIeHHBIX
nojunenTuaos ¢ nomombo LC n ux obHapykeHus ¢ nomouipto MS; u (3) aHanmu3a JaHHBIX
oTtHOcUTENBHO eneBbIx CQA n oOHapyXeHHss HOBOTO CUTHaja (T. €. MMUKOB) NP CPABHEHUH C
STAJIOHHBIM CTaHJAPTOM.

CQA mnpexacraBisitor coboli xumudeckre, (Gpusndeckue wid OUOJIOTUYECKUEe CBOWCTBA,
KOTOpble HAaXOASATCA B Mpenenax Creun(puuecKkoro 3HAUeHWs WM [Hana3oHa 3HAYeHUIL.
Hanpumep, B ciyudae TepaneBTHUECKHMX MOJEKYJ, TPEACTABISAIOMUX COOOH  KpyITHBbIE

nojunenTtuapl, BaxHbIMM CQA sBs1rOTCA  QU3NYECKUE TapamMeTpsl M MOAU(UKALUH



AMHMHOKHCJIOT (CTPYKTYPHBIX 3JI€MEHTOB IMOJIMIENTHIOB), KOTOpbIE OTCJIEKHUBAIOT B XOIE MU
HOCJIe TIOJYYeHHs, a Takke BO BpeMsi pa3pabOTKH JIEKApCTBEHHOTO CpeicTBa. B oTnmume oT
TPAIULMOHHBIX aHAJTUTHYECKUX METOIOB, B KOTOPBIX OTCIIEKUBAIOTCS H3MEHEHHUS pa3Mepa MukKa
u (HOpMBI MHKA LENbIX MOJUIENTUAOB MM uX 4actei, MAM oOHapykuBaeT crieruduyueckue
CQA Ha aMHMHOKHUCJIOTHOM YPOBHE.

Hanpuwmep, 3avactyro CQA sBisieTcsi aHaju3 TNIMKAHOBOTO MPOGUIIST MOJHUITENTHIHOTO
TEPANEeBTHYECKOTO CPEeNCTBA. JTO OCOOEHHO CHPABENJMBO B Cliydyae OMOSKBHUBAJIEHTHBIX
MPOAYKTOB, KOraa MpoQuiib IMKO3MIMPOBAHKS OMOIKBHBAJIEHTHOTO TMPOAYKTA HOJKEH ObITh
COMOCTaBUM C MpoduieM HMHHOBALMOHHOTO MPOAYKTa. B ciydae H3BECTHBIX CIOCOOOB
BBITIOJTHEHMSI aHAJIU30B TJIMKAHOB TpedyeTcs, 4ToObl 00pas3elr] mpoaykTa ObLT COOpaH BPYYHYIO,
IOCTaBjIeH B JIaAOOPATOPUIO MO TECTHPOBAHUIO M CKOHLIEHTPUPOBAH, OYHIIEH, HAlpUMep, U
NOATOTOBJIEH Uil aHaimu3a Bpy4dHYr0. OOBIYHOE BpeMsi OCYINECTBJCHUS 3THX H3BECTHbIX,
MPOBOAMMBIX BPYUYHYIO, CITOCOOOB COCTABJISIET MPHUOIM3UTENBHO MSITh AHEH. DTOT MPOMEKYTOK
BpeMEHHM Be#eT K 3aTpaTaM © 3a7epkkaM B pa3paboTKe JIeKapCTBEHHBIX CPEICTB
(MHHOBAIIMOHHBIX W OWOSKBUBAJIEHTHBIX) M KOHEYHOM BBINYCKE JIEKAPCTBEHHBIX CPENCTB.
Hampumep, BO Bpemsi pa3palOOTKH JIEKAPCTBEHHOTO CPENCTBA 3TH 3a4ePKKU B IMSTh JHEH
HAKATUTHBAIOTCSI, HATPUMEP, MPH ONTUMH3AIMK YCJIOBUN KyJbTHUBHPOBAHUS IJIsi OOeCreueHHsI
ONTHMAJIbHOTO TJIMKO3WJIMPOBAHUS, YTO 3aJ€P’KUBAET CHAOKEHHE NALMEHTOB BAXKHBIMU U
HOBBIMH TOJIMIIENTUAHBIMU (papMaLIEeBTHYECKUMHU CPEACTBAMU. bonee TOro, Takue 3amepskku
NPUBOISIT K TOMY, 4TO NpOduiM, OmMpenesNeHHble MOCHEe H3TOTOBJCHHs, BJIEKYT 3a COOOH
HEOOXOAMMOCTh TIOBTOPHOTO HM3TOTOBJICHHE MPOAYKTOB, KOTOpbIe HE COOTBETCTBYIOT
cneuu(UKaUsiM, B OTJIMYHE OT KOPPEKTHPOBKH MapaMEeTPOB MPOU3BOACTBA B PEKUME
peanbHOro BpemeHH. Takum oOpa3oM, cyiiecTByeT moTpeOHOCTh B 3 (eKTUBHBIX U Ooee
OBICTPBIX crioco0ax, CONEHCTBYIOMMX MPOBENEHHUIO AHAIHM3Y TJIMKAHOB, BKJIFOYAs MOATOTOBKY
00pa31oB AJIsl TAKUX aHAJIU30B.

KPATKOE OITMCAHUE

B ogHOM acriexTe HaCTOSIIEro H300pEeTeHUs MPEeNyCMOTPEH CIIOCO0 MOArOTOBKH 00pasia
B pEXHMMe peajbHOrO BPEMEHHU JUIsl aHanu3a riukaHoB. Criocob mpemycmarpuBaer cranuu. (a)
nepeMerieHrss o0pasiia, COIEPKAINero MOJHUMENTHUIbl, B KOJOHKY Ui  CBSI3bIBAHUS
NOJIMMIENTHIOB Yepe3 yAepKUBAOIINUN 3MeeBHK, (b) CBA3bIBAHMS IMOJUIENTHAOB B oOpasue C
KOJIOHKOW JUIsl CBSI3bIBAHUSI TOJIMMENTUAOB, (C) TMEpeMelleHHs TJIMKAaHa3 B KOJOHKY ISt
CBSI3bIBAHMSI TIOJIUIIENITHIOB Y€pe3 YASPKUBAIOIIUI 3MEEBHK AJIsi BHICBOOOKACHHSI [JIMKAHOB U3
CBSI3aHHBIX MONUNENTHIOB; (d) mepeMeleHns pacTBOPa-HOCUTENS B KOJIOHKY JJIsi CBSI3bIBAHHS
NOJIMIIENITUIOB  Yepe3 YIACpPKUBAIOIIUI 3MEeBHK U 4epe3 KOJOHKY JUIs  CBSI3bIBAHHS
MOJIMIIENITUIOB, 3a CYET Yero OCYLIECTBIISETCS MepeMelleHne BbICBOOOKICHHBIX TJIMKAHOB U3
NEepPBOil  KOJOHKH JJIsl TMONUIENTUAOB;, (€) CMEIIWBaHUS BBHICBOOOKIAEHHBIX TJIMKAHOB C
peareHTOM JJisi MEYEHHUs] TJIMKAHOB IOCJe KOJIOHKU Uil CBsi3biBaHHs monunentuaos; (f)
nepeMeIleHss CMeCH BBICBOOOXKICHHBIX TJIMKAHOB W peareHTa AJisi MEYEHUs] TJIMKAHOB B
PEaKIMOHHBIN 3MEEBUK, CMOHTHPOBAHHBINM MOCJI€ KOJIOHKH JJIsl CBS3bIBAHUSI MOJUIENTHIOB; (g)

I/IHKY6I/IpOBaHI/IH CMECHU BbICBO60)KI[eHHbIX NIMKAaHOB U pe€arcHra AJjisi MEUCHUA [JIMKAHOB B



PEAKIIMOHHOM 3MEEBHKE, 32 CUET Uero OCYIIECTBJISETCS MeueHHne rinkaHos; (h) mepemerneHus
CMeCH B OXJKNAIOUINN 3MEeBHUK, CMOHTHUPOBAHHBIN IOCIE PEAKIMOHHOro 3MeeBHKa, (1)
CHIDKEHHsI TEMIIePaTypbl CMECH C IOMOIIBI0 OXJAKIAIOIEro 3MeeBHUKa; (J) HepeMeleHHs
OXJIAKIEHHOW CMeCH B KOJOHKY Ul CBA3BIBAHUS TJIMKAHOB, CMOHTHPOBAHHYIO IIOCIIE
OXJIAXKJAoLIero 3MeeBuKa; (k) CBI3bIBAaHMS MEUEHBIX INIMKAHOB C KOJIOHKOW JJISl CBSI3BIBAHUS
riaukaHoB U (1) mepemernenust smoupyroniero Oydepa B KOJIOHKY JJIS CBA3BIBAHUS TIMKAHOB U
yepe3 KOJIOHKY JUIsl CBSI3BIBAHMS IVIMKAHOB C SJIFOMPOBAHHEM MEYEHBIX INIMKAHOB, CBS3aHHBIX C
KOJIOHKOH JIJIs1 CBSI3bIBAHUSI TTMKAHOB.

B npyrom acmekTe HAcTOSIIEro W300peTeHUs MPenyCMOTPEeH Crnoco0 MOATOTOBKU
o0pasma B peXuMe peaJbHOrO BpPEMEHHM Ui aHAIM3a TJIMKAHOB B 3aKPBITOH CHCTEME,
BKJIFOYAIOLIEN MHOIONOPTOBBIA KJANaH, VAEPKUBAKOLIMNA 3MEEBUK A0 MHOIONOPTOBOIO
KJIaTaHa, KOJIOHKY JUIsl CBSI3bIBAHUS MOJUIENTHIOB, COEIMHEHHYIO 110 TEKy4eil cpeie ¢ mepBbIM
NOPTOM MHOTOMOPTOBOTO KJIAllaHa M CMOHTHPOBAHHYKO IOCJE HEro, PEaKIHOHHBIN 3MEEBUK,
CMOHTHPOBAHHBINA TOCE KOJOHKH JUIS CBSI3bIBAHUS TOJHITCNITHIOB, OXJIAKAAOIINN 3MEEeBUK,
CMOHTHPOBAHHBIA TIOCJIE PEAKIIHOHHOTO 3MEEBHKA, M KOJIOHKY IUI CBSI3bIBAHUS TJIMKAHOB,
CMOHTHPOBAHHYIO TOCIIE OXJIAXKIAIOIIEr0 3MEEBHKa, a TAK)Ke COEMHEHHYIO IO TeKy4el cpene
CO BTOPBIM IOPTOM MHOTOMOPTOBOTO KJAllaHA M PAaCHOJIOKEeHHYI0 mocie Hero. Cmocob
npeaycMaTtpuBaeT: (a) TmepeMelleHue, IO  YIPaBJIEHHEM KOHTPOJUIEPA, CBS3aHHOTO
KOMMYHHKAIIMOHHBIM B3aUMOJEHWCTBUEM C 3aKPBITOM CHCTeMOH, o0pasla, coaep Kaero
NOJIUIENTH/IBI, U3 Pe3epByapa, COAEPIKALIero MOJUNENTUIBI, B yAepKUBArOIIMi 3MeeBUK; (b)
YCTAHOBKY, IOJI YIPABJIEHUEM KOHTPOJUIEPA, MHOTOMOPTOBOIO KJIANIAHA B TEPBOE IOJIOKEHHE,
OpU KOTOPOM YIEPKUBAIOIIMKA 3MEEBHK COEAMHEH 10 TeKydel cpene ¢ KOJOHKOH I
CBSI3bIBAHMSI TIOJIMIENTHIOB Yepe3 MEepBbI MOPT MHOIOMOPTOBOIO KJamaHa, Tak 4To oOpaser
nepeTekaeT B KOJOHKY Ui CBSI3bIBAHUS IOJIMIENTUIOB, B PE3YJIbTAaTe UEro NMpakTUYECKH BCE
HOJUIENTUABI B OOpasle CBSI3BIBAIOTCS C MEPBON KOJOHKOW JJIs MOJMIIENTHUAOB, (C) Kornma
MHOTOIMOPTOBBIN KJIalaH HAXOAWTCS B NIEPBOM MOJIOKEHHH, TEPEeMEIIeHHe, MO YIPaBICHUEM
KOHTPOJUIEPA, TJMKAHA3 B KOJOHKY JUIS CBS3BIBAHHS TMOJMIENTHAOB Yepe3 YAepP KUBAIOIIUN
3MEEBHUK i1 BBICBOOOXKICHHS TJINKAHOB U3 CBSI3aHHBIX MOJHIIENITHIOB, a 3aTeM IepeMeLIeHHE,
NIOJ] YIIPABJICHUEM KOHTPOJLIEPA, PACTBOPA-HOCUTENSI B KOJIOHKY JJISI CBSI3bIBAHUS TIOJTUITETITHIOB
Yyepe3 yAep)KUBAIOIIUN 3MEEBHK M CKBO3b KOJIOHKY JUISl CBSI3BIBAHHSI MOJIUMENTHUIOB, 33 CUET
4ero BbICBOOOKIEHHBIE IIMKAHBI MEPEMEINAIOTCS] U3 KOJOHKH JIJIsl CBA3BIBAHUS MOJIUIENITH/IOB,
(d) mnepememeHue, mOA yOpaBIEHWEM KOHTPOJUIEPA, BBICBOOOKIEHHBIX TJUKAHOB B
HANpaBJICHUH PEAKIOHHOTO 3MEeBHKa, (€) IMepeMelneHre, MOJ YIPaBICHUEM KOHTpPOJIIepa,
peareHTa sl MEUYEHHs TJIMKAHOB B HAIPABJIEHHUH BBICBOOOXIEHHBIX TJIMKAHOB MEpen HX
NOTIATAHUEM B PEAKLIMOHHBIA 3MEEBHK, TaK YTO PEAreHT JJIs1 MEUEHHs! TJIMKAHOB CMEIINUBAETCS C
BBICBOOOKIEHHBIMU TJIMKaHamMu W ¢epmentamu; (f) mnepemerneHue, Mox yHIpaBIeHHEM
KOHTPOJUIEPa, CMECH B PEAKLMOHHBIH 3MEEBHK, B pE3yJbTaTe€ HEro MNPOHCXOOUT MEYEHHUE
TJINKAHOB B CMecH;, (g) mepeMeleHre, Mo yIpaBJIeHueM KOHTPOJJIepa, CMECH B OXJIAKAAO LI
3MEEBUK, CMOHTHPOBAHHBIM IOCJIE PEAKIIMOHHON CIHUPANU, 32 CYET Yero TeMIeparypa CMecu

cHmxkaercs; (h) nepemernenue, oy yrpasieHHeM KOHTPOJUIEPA, OXJIAXKIEHHON CMECH B KOJIOHKY



IUTsE TJIMKAHOB, CMOHTHUPOBAHHYIO IIOCJIE OXJIAXKAAIOIIET0 3MEEBHKA, B pe3yJbTaTe dYero
MIPAKTHYECKH BCE MEUEHbIC TNIMKAHBI CBSI3BIBAIOTCS C KOJIOHKOW JUIS CBSI3BIBAHUS TJIMKAHOB, (1)
YCTaHOBKY, MO YIIPaBJIEHHEM KOHTPOJLJIEPa, MHOTOMOPTOBOIO KJlallaHa BO BTOPOE IMOJIOKEHHE,
pU KOTOPOM KOJIOHKA /ISl CBSI3bIBAHUS MIMKAHOB COEAUHEHA IO TeKy4del cpefe ¢ UCTOYHUKOM
pacTBopa sJroupyoiiero Oydepa uepe3 BTOPOil MOPT MHOTOMOPTOBOrO KJjamaHa, (j) Korma
MHOTOTIOPTOBBII KJIallaH HAXOAUTCS BO BTOPOM IOJIOKEHUH, TIepeMeIeHne, TI0] yIpaBlIeHueM
KOHTPOJUIEpa, AIOHpYyIoero Oydepa M3 HCTOYHHMKA SIIOUPYOIEro Oydepa B KOJOHKY IJis
CBSI3bIBAHUS TIMKAHOB M CKBO3b KOJIOHKY ISl CBSI3bIBAHUS TNIMKAHOB, 33 CYET YEro dJIFOUPYIOTCS
TJIMKAHbI, CBSI3aHHbIE C KOJIOHKOM MU CBsI3bIBaHHUS TNMKaHOB, u (K) mepemerneHue, mMox
yIpaBJIEHUEM KOHTPOJUIEPA, SJFOUPOBAHHBIX TNIHKAHOB B YCTPONCTBO ISl aHAJIN3a TJIUKAHOB.

B npyrom acmekte Hacrosiiero u300peTeHHs MPEayCMOTPEHA 3aKphbITas CHCTEMa s
MOJITOTOBKU 00pasiia B peKUMe PeajbHOr0 BPEMEHH JJIsl aHAIU3a TJIUMKAHOB. 3aKpbITasi CUCTEMA
BKJIFOYAET MHOTOMOPTOBBIN KJIATaH, YASPKUBAIOIIUN 3MEEBHUK IO MHOTOMOPTOBOTO KJIAINaHa,
KOJIOHKY JJIsl CBSI3bIBAHUS MMOJIMITENITHIOB, COSIMHEHHYIO MO TeKy4Yel cpele ¢ MePBbIM MOPTOM
MHOTOTIOPTOBOTO ~ KJIallaHA ¥  PACIOJIOXKEHHYIO TIOCJE HEro, PEeaKIMOHHBbIA 3MEeeBHK,
CMOHTHPOBAHHBIN TIOCJIE KOJOHKH JUIsI CBSI3BIBAHUS MOJHUIENTUIOB, OXJIAXNAIOIUN 3MEEBUK,
CMOHTHPOBAHHBIN IIOCJIE PEAKIHOHHOW CHHPAIH, KOJOHKY JUIS CBSI3BIBAHUSI TJIMKAHOB,
COEMHEHHYIO MO TEeKy4el Cpele ¢ OXJAKIAIOLIUM 3MEEBUKOM M PACIIOJIOKEHHYIO TOCIIE HETO,
KOJIOHKY JUIsi CBSI3bIBAHHS TJIMKAHOB, COEIUHEHHYIO MO TEKydel cpele ¢ MHOTOIOPTOBBIM
KJIATIAHOM 4epe3 BTOPOW IMMOPT MHOTIOMOPTOBOTO KJIANAHA, W KOHTPOJUIEpP, CBSI3aHHBIN
KOMMYHHUKAIIHOHHOM  CBS3bK0 C  MHOTOINMOPTOBBIM  KJjlamaHoM. KOHTpoJuiep  BKJIFOYAeT
3alIOMHHAIOLIEe YCTPOHCTBO, MPOLIECCOP U AITOPUTM, XPAHUMBbIN B HAKOIIUTEJIE M UCIIOJIHSIEMBbIH
nporeccopoM ist: (a) mepemerieHus oOpasia MPOAYKTa, CONEPIKAIIEro MOJHUMENTHABL, B
yIepKuBarouii 3MeeBrK;, (b) yCTaHOBKHM MHOTOMOPTOBOIO KJAlaHa B MEPBOE MOJIOKEHUE, TPU
KOTOPOM YAEP>KUBAIOLINN 3MEEBUK COENMHEH I0 TeKyuel cpele ¢ KOJOHKOW JJIsi CBS3bIBAHMUS
MOJIUTIENITHIOB Yepe3 MePBbIii OPT MHOTOMOPTOBOIO KJlanaHa, Tak 4To oOpasel] MepeTekaeTr B
TIEPBYIO KOJIOHKY, B PE3yJIbTATE YE€ro MPAKTUYECKH BCE TOJUIIENTHABI B 00pa3iie CBSA3BIBAIOTCS C
KOJIOHKOHM IJIsl CBSI3bIBAHUSI MOJIUIIENTHAOB; (C) KOrZa MHOTOMOPTOBBINA KJIANaH HAXOIUTCS B
TIEPBOM TOJIOKEHUH, TIEPEMELISHHS TJIFOKaHa3 B KOJIOHKY JUIs CBSI3bIBAHUS MTOJIUTIENITHIOB Yepe3
yIAEeP KUBAO I 3MEEBUK JJIsI BBICBOOOKIEHUS TJIMKAHOB U3 CBS3aHHBIX MMOJIUIMENITHAOB, a 3aTEM
TepeMEIIeHNs] PAacTBOPA-HOCUTENST B KOJIOHKY IS CBSI3bIBAHUS TIOJIUIENTHUIOB dYepes
YAEePKUBAOIINA 3MEEBHK M CKBO3b KOJIOHKY JJISI CBSI3BIBAHUS TOJUMENTHIOB, 32 CUET Yero
MPAKTHYECKH BCE BBICBOOOKIEHHBIC TJIMKAHBI MEPEMEINAIOTCS U3 KOJOHKH JUIsl CBSI3bIBAHHSI
nonunentunoB; (d) mepeMemeHus: BBICBOOOKIACHHBIX TJIMKAHOB B HATPABIEHUU PEAKIIHOHHOTO
3MeeBHKa, (€) TepeMelleHus] peareHTra JUisi MEYeHUs TJIMKAHOB B  HAINpPaBJICHUU
BBICBOOOKICHHBIX MIMKAHOB TEpe]] UX MOMaJaHueM B PEaKLIMOHHBIA 3MEEBUK, TAK YTO PEareHT
IUTsI MEUEHUs] TIIMKAHOB CMELIMBAETCS C BbICBOOOKIEHHBbIMU rimkaHamu, (f) mepemerneHws
CMECH BBICBOOOKIEHHBIX TJIMKAHOB M peareHTa i MEUEHHUs TJIMKAHOB B PEaKI[MOHHBINI
3MEEBHK, B PE3YyJIbTaTe Yero MPOUCXOAUT MEUEHUE IIIMKAHOB B CMeCH; (g) MepeMeLIeHus] CMeCH

B oxnamna}omnﬁ 3MECCBUK, CMOHTI/IpOBaHHbeI nocJjIC PCaKMOHHOI0 3MECBHKA, IMPU 3TOM



OXJIXKAOLINI 3MEEBUK CHIDKAET TeMriepatypy cMmecH, (h) nmepemerneHnst cMeCH B KOJIOHKY ISt
CBSI3bIBAHUS TJIMKAHOB, B PE3YJIbTATE YEr0 MEYEHbIE INIMKAHBI CBS3BIBAIOTCA C KOJIOHKOH IS
CBSI3bIBAHUS TJIMKAHOB; (1) YCTAHOBKM MHOTOIOPTOBOTO KJalaHa BO BTOPOE MOJOXKEHUE, MPH
KOTOPOM KOJIOHKA JUIsI CBSI3bIBAHHS TJIMKAHOB COEJUHEHA IO TeKyded cpele ¢ HMCTOUYHUKOM
pacTBOpa soupyroiero Oydepa depes BTOPOH MOPT MHOTONOPTOBOrO KjamaHa; H, (j) Koraa
MHOTOIMOPTOBBIM  KJIalIaH HAXOAMTCS BO BTOPOM IIOJIOKEHUH, II€PEMEINEHUs] pPacTBOpa
smoupyromero Oydepa M3 HCTOYHHMKA pacTBOpa JJIOUpyrolmero Oydepa B KOJOHKY Ul
CBSI3bIBAHUS TJIMKAHOB M CKBO3b KOJIOHKY JIJIsl CBSI3bIBAHUS TNIMKAHOB, 3 CUET YEro 3JIFOUPYIOTCS
TJIUKAHbBI, CBSI3aHHBIE C KOJIOHKOH ISl CBSI3bIBAHUS TITHKAHOB.

KPATKOE OITMCAHUE T'PA®UYECKHNX MATEPHAJIOB

@®UI'. 1 mpencrasisier coOO0i OJOK-CXeMy MTOTOYHON CUCTEMBI JJIsl BBIOJHEHUS aHAJIN3a
IJIUKAHOB B PEKHUME PEATbHOTO BPEMEHH, COOPaHHOH B COOTBETCTBHH C HMIESIMH HACTOSINETO
n300peTeHus.

OUI'. 2 nmpencraBisieT  coOoi  OJIOK-CXeMy — KOHTpPOJUIEpa U3 CHCTEMBI,
MPOWJITKOCTpUpOBaHHON HA OUI. 1.

OUI. 3A u 3B mpencraBmsroT coboli rpaduky, u300paskaromne pPe3yJIbTaThl
UCCIIEIOBAHMS 10 OTCIIEKUBAHUIO 3(()EeKTUBHOCTH cUCTeMBbl, n3oOpakeHHoW Ha ®PUI. 1, Ha
NPOTSDKEHUH MIPOU3BOICTBEHHOTO LIUKJIA MTPOAOIKUTEIBHOCTBIO 32 IHSL.

OUI'. 3C mnpexncrasnsier coboli rpaduk, H300paKAIOMUI KpaTKOe OIMHMCAHHE
pe3yabTaToB, n3o0pakeHHbIX Ha PUI. 3A, 3a nmepruon BpeMeHH YeThIpe JTHS.

OUI'. 3D u 3E mpencraBisitoT coOOM MOMONHUTEIbHBIE TpaduKu, H300parkaroIme
PEe3yJIbTaThl UCCIEIOBAHMSL.

ITOAPOBHOE OIIMCAHHME IMPEAITOYTUTEJIBHBIX BAPUAHTOB
OCYHIECTBJIEHHA

Ha ®UI". 1 npomumoctpuposana 610k-cxema cucrems! 100, coOpaHHOH B COOTBETCTBUH
¢ uaesiMu Hacrosiero uzooperenus. Cucrema 100, KOTOpasi MOXKET MOMEIIATLCS B JTAOOPaTOpUU
(Hampumep, Ja0OpPaTOPUM MO KOHTPOJKO TOTOBOH MPOAYKLUH  BbICOKOMOJIEKYJISIPHBIX
COEAMHEHUI), MPECTABISIET COOOH 3aKPBITYIO CUCTEMY JJIsl AaBTOMATUYECKOH WM MPAKTUYECKH
ABTOMATHYECKOW IMOATOTOBKH O0Opasla MPOAyKTa, COAEPIKAINEro MOJHUIENTHIbL Ul aHajn3a
IJIUKAHOB U aBTOMATHUYECKOTO BBINNOJHEHMS aHAJIN3a INIMKAHOB B TaKOM oOpasle, Kak Ooiee
noapobHo onmcaHo Huke. [lyTem aBTOMaTu3anuu (WIM MPAKTUYECKHU MOJHONH aBTOMATHU3ALIUH)
OaHHOTO crmoco0a ¢ mpuMeHeHueM cucteMbl 100 aHanmu3 MOMHO BBINOJHITH B PEKUME
peaTbHOro BpEMEHHU (MM MPAKTUYECKH PEAJbHOTO BPEMEHH), TaK YTO BECh CIIOCOO MOXKHO
BBIITOJIHUTh U TIOJYYUTh TPeOyeMbIll pe3yJIbTaT 3a CUMTAHHbIE Yachl (Hampumep, 3a 2-3 yaca),
YTO SIBJIIETCSI 3HAYUTEIBHBIM YJIYUYIIEHUEM B CPAaBHEHUH C S5 IHSMH, KOTOPBIE, KaK IMPABHIIO,
TpeOyroTcss mpu OOILIEU3BECTHBIX, MPOBOAMMBIX BPYUHYI0 criocobax. bonee Toro, 3akpbiras
NMPHUPOZIAa JAHHOTO Crocoda, B KOTOPOM UCToNb3yeTcst cuctema 100, moanepskuBaeT CTepHIIbHbIE
yCJIOBHSL.

B nmaHHOM BapuaHTe TOJUNENTUABI TPEACTABISAIOT COOOH  TepameBTUYECKHE

MNOJMIICIITUABI. TepaHeBTI/ILIeCKI/Ie MOJIUTICIITUAbI O6CY)KI[aI-OTC$I HUIKE.



Cucrema 100, mpounmroctpupoBanHas Ha @UI'. 1, B nenomM BKJIIOYaeT MHOTOMOPTOBBIH
knanaH 104, ynepxusaromuii 3meesuk 108, nepsyro kojnoHKy 112, peakunonnslii 3MeeBuk 120,
BTOPYIO KOJIOHKY 124 u xontposuep 132. B Bapuante, mpousumroctpupoBanHoM Ha OUI. 1,
cucremMa 100 Taxke Bkirouaer peseppyap 136, kamepy 138 must orxonmos, nepseiii Hacoc 140,
ucrouHuk 142 ¢epmenTos, nepBwiii ucrouHuk 144 Oydepa, Bropoil Hacoc 146, BTOpO¥
ucrounuk 148 Oydepa, Bakyym-ammapar 150, oxnakaaromuii 3MeeBuK 152, TpeTHii HCTOUYHUK
154 6ydepa, uerBepTsiii ncTouHuK 156 Oydepa, cMecuTenbHyo kamepy 157 m aHanuTHyeckoe
ycTpoiictBo 158 nnst ananusa raukaHoB. OnHAKoO B Apyrux BapuaHrtax cucrema 100 mosker He
BKJIFOYATh OJJMH WJIM HECKOJIbKO U3 JAAHHBIX KOMIIOHEHTOB. B kadectBe mpumepa, cucrema 100
MOJKET He BKJIIOUaTh pesepByap 136, Bakyym-ammapat 150, oxnaknarommii 3MeeBuK 152 w/vmm
aHamuTHYeckoe ycrporcTBo 158. B mroOom ciyuae, mpu HEOOXOAMMOCTH, OOBIMHO MEXKIY
KOKIbIM M3 KOMIIOHEHTOB cucTeMbl 100 mpOXOAWT TpPaaUIMOHHAS CHUCTEMa TPYyOOMPOBOIOB,
9TOOBI COIEHCTBOBATh COENMHEHHIO 110 TEKYUel cpene Mexxay KoMrnoHeHTaMu cuctemsl 100, kak
Oonee MOAPOOHO OMUCAHO HUKE.

MHoromnopTtoBblii  kjamadH 104 OOBIYHO BBIOJHEH C BO3MOKHOCTBIO YIIPABJICHUS
COEIMHEHHEM I10 TeKy4el cpefe MeXIy pa3IMYHbIMU KOMIoHeHTamu cuctemel 100. B nannom
BapUaHTE MHOTrOMOPTOBBIM KiamaH 104 mpencrasisier coOOH KiamaH C  JBEHAILATHIO
nepupepuIecKuMA TOPTAMH M LEHTPAIbHbIM OOImMM TopToM. [lpyrumm  cloBamu,
MHOTONOPTOBbIA KkianaH 104 mmeer neHTpanbHbli mopT 160 n aBeHaauaTh nepudepruuecKux
noptoB 164-175, xoropele M30MPATENBPHO COEAMHSIOTCS MO TEKydel cpene ¢ LEeHTPaJbHbIM
noproM 160. Muoronoprosbiii kyanaH 104 MoxeT nepeMelnarbCcsi MeXAy ABEHANUATBIO
Pa3IMYHBIMU MOJIOKEHUSIMH, KOTOPbIE IO TEKY4YeH CpeAe COSAUHSIOT LieHTpalbHbIi nopt 160 ¢
IABEHALATHIO PA3JIMYHBIMU Nepudepudeckumu nopramu 164-175 cooTBETCTBEHHO (HEKOTOpBIE
U3 KOTOPBIX HE UCTIOJNB3YIOTCS Tpu padote cuctembl 100, nzobpaskenHoi Ha ®UIL. 1). B apyrux
BapUAHTaX MHOTOMNOPTOBBIN KinanaH 104 MoxeT uMeTb OOJblIe WM MEHbIIE MepudepudecKux
MIOPTOB, MOKET MPEACTABNATh COOOM KJamaH JPYroro THMA WM MOXKET ObITh 3aMEHEH OJHUM
WIA HECKOJIbKMMH IPYTMMHU KJanaHamu (KaXAblii W3 KOTOPBIX UMEET OAMH MM HECKOJBKO
nopToB). B kadecTBe mnpuMmepa, MHOrOMOpTOBbIM kinamaH 104 wMoker OBITH 3aMeEHEH
COBOKYMHOCTBK) OJHOMOPTOBBIX KJIAMAHOB, Pa3AeibHO COEAWHEHHBIX C KOHTposuiepoM 132 u
YIPABISIEMbIX C €r0 MOMOIIBIO, MPH 3TOM KaXKIbI U3 OZHONOPTOBBIX KJIAMAHOB 3((EKTUBHO
3aMEeHsIeT OIMH U3 nepudeprueckux nmopros 164-175.

PesepByap 136 OOBIYHO BBINOJIHEH C BO3MOXKHOCTBIO COJEPKAHUS WA XPaHEHHS
NPOAYKTA, CONEPIKAIIEro MOJHUMENTHAbI ¢ IINKAHAMH, KOTOpble HEOOXOOUMO IMOATOTOBUTH H
npoaHaan3upoBath. PesepByap 136 B maHHOM BapHaHTE MPENCTAaBJIEH B BUAE OMOpPEAKTOPa, B
KOTOPOM COJAEPIKUTCSI WM XpaHUTcs NMpoAaykT. OnHako B Apyrux BapuaHTax pesepByap 136
BMECTO 3TOTO MOXET OBbITh NMPECTABIIEH B BUE pPe3epByapa AJsl KIETOYHOH KYJIBTYPBI, TAKOTO
Kak konba, muaHmer u T. A. PesepByap 136 coemuHeH mo Tekydel cpene ¢ nepudepruuecKkum
noprom 164 knamana 104 uepe3 kananm 180 cucrembl TpyOONpOBOAOB, Tak 4YTO IIPU
HeoOxomumocTH kiamaH 104 Mosker mnodydaTe oOpasel] NpOAyKTa, COAEpIKAIlerocss B

pesepsyape 136, u3 pezepsyapa 136.



Y nepxxusaromuii 3MeeBuk 108 nomemeH 1o knanana 104 u coeauHeH Mo TeKy4en cpeae
¢ ueHTpanbHbIM moproM 160 kmamana 104 uyepes kanan 184 cucremsl TpyOOIpPOBOIOB.
VYnepxupatrommii 3MeeBuk 108 cMOHTHpOBaH TakuMm 00pa3oM, 4TOOBI MoOJydaTh oOpasen
npoaykra u3 pesepsyapa 136 uepes kmanan 104, xorma xiamadn 104 HaxoauTcs B mepBOM
MOJIOKEHUH, TPH KOTOPOM LEHTpalbHbIi mopT 160 coeguHeH 1O Tekydel cpene ¢
nepudepuaeckum noptom 164.

IlepBriii Hacoc 140 momerieH 10 yaep:kuBaroliero smeesuka 108 u coequHeH ¢ HUM MO
TeKkydeil cpene depe3 kaHai 188 cucremsl TpyOompoBomoB. B manHom Bapuante Hacoc 140
NPEACTABJICH B BUAE MOPIIHEBOIO HACOCA, KOTOPBIH OOBIMHO BBINOJHEH C BO3MOXKHOCTBIO
o0JIerdeHust MOoTyueHUs Pa3IMYHbIX MATEPUAJIOB M O0JIeryaeT nepeMerieHine STHX MaTepralioB K
Pa3JIMYHBIM KOMIIOHEHTaM M Mexay HUMH B cucteme 100, kak Oosee mogpoOHO ONMUCaHO HUXKE.
B npyrux Bapuantax Hacoc 140 MoxeT ObITh HACOCOM APYTOro THIMA, U/ MM HECKOJIBKO HACOCOB
140 MOXeT MPUMEHSITBCS JIJIsl PA3JIMUHBIX MaTE€PHAJIOB M/MJIH JUIsl BBIBOJIA MATEPHAJIOB B APYTHE
KOMITOHEHTBI.

kynanaH 192 nomeieH Mexay nepsbiM HacocoM 140 u yaepsxkusaromum 3meeBukoM 108
1 M30MPaTEeNbHOrO COSMUHEHHsI N0 TeKydel cpene mepBoro Hacoca 140 ¢ yaepKHBarOImum
3meeBukOoM 108. bonee koHkpeTHO, Kimaman 192 MoxkeT mnepemMemarbCsi MEXAy IEepBbIM
MOJIOXKEHUEM, INpU KOTOpOM Hacoc 140 coeguHeH MmO TeKydeHd cpelne C yAEpP KUBAKOIIUM
3MeeBUKOM 108, U BTOpPBIM NOJIOKEHHEM, IMPU KOTOpoM Hacoc 140 u3onupoBaH Mo TeKy4eu
cpene oT ynepxkuparomero 3meeBuka 108. Jlpyrumu cimoBamu, Hacoc 140 m3buparenbHO
COEAUHSETCS MO TEKyded Cpeae C yAepKUBAKIIUM 3MeeBUKOM 108, B 3aBUCUMOCTH OT
MOJIOKEHUS KianaHa 192.

ITpu nHeoOxommmocTu M Korjma kiamaH 104 HaXOAWTCS B MEPBOM IOJIOKEHUU (TIpH
KOTOPOM IIeHTpasbHbIi nmopT 160 coennHeH no Teky4eil cpene ¢ nepudepudeckum noptom 164),
a kyjanaH 192 HaxoguTcs B MEPBOM MOJIOKEHUH, NepBbli Hacoc 140 MOXxeT COnencTBOBATH
nepeMelieHnio o0pasiia nMpoaykTa u3 pesepByapa 136 B ymep:kuBaromuii 3meeBuk 108 yepes
kianan 104. OOpasen mpoaykTa, B CBOKO O4Yepeb, MOXKET MEPEXOANTh B MEPBYIO KOJIOHKY 112
IJ1s1 CBSI3BIBAHMSL.

IlepBas kosonka 112 momemena nocne knamaHa 104 1 umMeeT BXOHA, COEAMHEHHBIN MO
TeKydeil cpene ¢ mepudepudeckuMm moproMm 165 knamana 104 uepes kanama 196 cuctembl
TpyOonpoBonoB. Takum obpazom, koraa knanaH 104 HaXOIUTCS BO BTOPOM MOJIOKEHUH, MPHU
KOTOPOM LIEHTpaJIbHBIN NopT 160 coennHeH mo Teky4en cpene ¢ nepudepudeckium noprom 165,
nepBbiii Hacoc 140 mokeT obnerdath mepeMerneHre (Hampumep, MpOKadyuBaTh, 00ECIEeYNBATh
nepexoy) obpasia MpoayKTa U3 yaepkuBaroiiero 3meeBruka 108 B mepByro konoHKy 112 depes
knanaH 104. Ilepeas xonsoHka 112 mMmeeT BBIXOA, KOTOPBIM COCAMHEH MO TEKy4YeH cpeae ¢
TPEXXOMOBbIM KJIalaHOM 198, BBIMONHEHHBIM C BO3MOJKHOCTBIO HM30MPATENbHO COEAMHSTDH IO
TeKy4ell cpene mepByro KoyoHKY 112 mubo ¢ kamepoit 138 mnst oTxXomoB, OO0 ¢ peaKLMOHHBIM
3MeeBUKOM 120. bonee KOHKPETHO, TPeXXOAOBOU kjamaH 198 mokeT mepeMelaTtbess MexXay
NEPBLIM MOJIOKEHUEM, NPU KOTOPOM IepBast KOJIOHKa 112 coenuHeHa mo Tekydeu cpene ¢

kamepon 138 st OTXONOB M M30JMPOBaHA IO TEKy4YeH cpeae OT Bakyym-anmapara 150, u



BTOPBIM IOJIOXKEHUEM, IIPU KOTOPOM IMepBasi KOJIOHKA 112 coenuHeHa mo Tekyden cpepe C
BakyyMm-anmnapatoM 150 u u3onuMpoBaHa MO TeKy4deu cpene ot kamepsl 138 mua orxomos. B
JAHHOM BapHaHTe MepBOE IMOJIOKEHHE TPEXXOAOBOro KjamaHa 198 sABiseTcs MONOXEHHEM IO
YMOJIYAHUIO, TaK 4YTO TPEXXOMOBOM KiamaH 198 mepemernaercss U3 NepBOro IMOJOXKEHUS BO
BTOpOE TOJIBKO B OTBET Ha NpHUBEJEHHE B eHCTBUE TPEXXOI0BOro kiamnana 198 (nanpumep, nox
yropasieHueM KoHTposuiepa 132, myTem mnonmayu Toka Ha knamaH 198). OpHako B Apyrux
BapUAHTAX IIOJIOXKEHHEM I10 YMOJNYaHUIO MOXKET OBITb BTOpPOE NOJOXKEHHE TPEXXOZOBOIO
kinanaHa 198. B mobom ciydae, koraa nepBast koyioHka 112 nmony4aer oOpaselr, nepBasi KOJOHKA
112 MokeT CBSI3bIBATH MPAKTHYECKH BCE MOJUMENTHUABI M3 o0pasua Mo Mepe NepeTeKaHHs
oOpa3lia CKBO3b Hee, a TPEeXXOAOBOW kjamaH 198 HaXOoOWTCSs B CBOEM MEPBOM IOJIOMKEHUH.
Takum oOpa3om, mepBasi KOJOHKA 112 MpakTUYECKU TOJHOCTBIO OTAENSET MOJUIENTUIbl B
o0pasie oT ocTaBLIeHcs yacTH 00pasiia, KOTopasi MOKET MEePEXOaUTh B kKaMepy 138 st oTxonos
yepes TPEXX0A0BOM KiianaH 198,

ITepBast xonmonka 112, koTopasi B JaHHOM JOKYMEHTE TaKXKe MOXKeT 0003HA4aThbCs Kak
KOJIOHKA JUJIsl CBSI3BIBAHUSI TOJMIIECNITHIOB, BBHIOpaHAa W3 TPYMIbL, COCTOSINEH W3 KOJOHKH C
OenxkoM A, koJloHKHU ¢ OenkoM G, koJIoHKH ¢ OenkoM A/G, KOJOHKHU ¢ OenkoM L, KOJIOHKH st
paszfeneHnuss aMUHOKHUCIIOT, KOJIOHKU C aBUAMHOM, KOJIOHKU CO CTPENTaBUANHOM, KOJOHKU IS
CBS3BIBAHUS YIJVIEBOJOB, KOJIOHKHM Ui pa3AelieHUs] YIJIEBOAOB, KOJOHKU C TJIyTaTHOHOM,
KOJIOHKH C TeNapuHOM, KOJOHKHM Uit TuapodoOHBIX B3auMoaeicTBui, UMMyHOapPUHHON
KOJIOHKH, KOJIOHKH JUIA pa3leJeHUus HyKJIEOTHUAOB/KOPEPMEHTOB, CIEIHATU3HPOBAHHOMN
KOJIOHKH ¥ KOJIOHKH 7151 apPuHHON XpomMaTorpaduul ¢ UCIONb30BAHHEM MMMOOUIM30BAHHBIX
meraiuioB (IMAC). Hampumep, B ciy4dae NOJMIENTHIOB, KOTOpbIE NPEACTABISAIOT COOOH
yenoeueckue 1gG nogknaccos 1, 2 unm 4, IgM, IgA wnu IgE (u copepkamue yenoBedeckyro
Fc-vactp w/unu Fab-o0nacte cemeiictBa VH3 denoBeka), mpurogHsl KOJOHKHU ¢ Oenkom A. Jlst
ouncTKH yenoBedeckux IgG monknaccoB 1-4 mMokHO mpumeHsaTh Oenok G. [l ounctku Beex
JAHHBIX KJIACCOB YEJIOBEYECKHX AHTHTEN TAK)KE MOKHO NMPUMEHSTh PEKOMOMHAHTHBIN CIUTHIN
Oenok A/G, MOCKOJIbKY B CITUTOM Oejike oOecrieueHbl CaiThl CBs3bIBaHUs Oejka A u Oenka G.
Taxum obpazom, it ouncTku uenoBeueckux IgG, IgA, IgE u IgM MOXXHO NMPUMEHSATDH CIIUTHIE
Oenku Ha ocHOBe Oenka A/G. Bonee Toro, ans ounctku yenoseueckux IgG, IgM, IgA, IgE u IgD
MOJKHO MPUMEHSTh OeJOK L, mpH yCIOBHH, YTO LEJEeBbIE aHTUTENA UMEIOT COOTBETCTBYOLIYIO
Jerkyr uenb noaruna kamma (k) (T. e. moarunoB Vil, VkIII u VkIV); 6enok L Takke MOKHO
NpUMEHSTh Ui OunuCTKH Fab- u scFv-(parMeHTOB, Takke MMEIOINX COOTBETCTBYIOLIYIO LIEMb
MOJITUTIA K, TIOCKOJIBKY Oeniok L cBsi3biBaeT Lemnb BapuadenpHol odnactu (V) aHTUTE.

[Tocne TOro, Kak MPAaKTUYECKH BCE MOJMIIENTHAB M3 00pas3la CBSIKYTCS C TEPBOH
KOJIOHKOH 112, pacTBOp, conepskainii rIOKaHassl (HapuMep, COCTOSIIINNA U3 HHX), TIOAETCs B
cucremy 100 3a cuer ucrounuka 142 ¢GepMeHTOB, KOTOPBIA COEOUHEH IO TEKy4del cpene ¢
nepudepudeckuM noproM 166 kmamana 104 uepes kananm 200 cucrembl TpyOompoBonos. B
JAHHOM BapHaHTE pacTBOp, COAEPKAILIMI IJFOKAaHA3bl, INEpEeMEILIaeTCs B YAEPKUBAIOLIUIM
3meeBuk 108 yepes kimanan 104 u npu nmomoun Hacoca 140, korma knanan 104 Haxomutcs B

TPETbEM IOJIOKEHUH, NMPU KOTOPOM LEHTPaJbHbIA MOpT 160 coenuHeH mo Tekydeu cpene ¢



nepudepudeckuM noproMm 166, u koraa kiamaH 192 HaxoguTcs B MEpBOM MONOKEHHH. B cBOFO
ouepenlb pacTBOP, COAEPIKALIMMI TNIIOKAaHA3bl, IEPEMELIAETC U3 YAEePKUBAKOIIEero 3meesuka 108
B IIEpBYI0 KOJNIOHKY 112 uepes3 knanan 104 u, omsare xe, npu nomouiu Hacoca 140, korna kianas
104 HaxomuTCs BO BTOPOM MOJOXKEHUHU (IIPU KOTOPOM LEHTpaibHBIA mopT 160 coexuHeH 1o
Tekyuell cpene ¢ nepudepuueckum noptoMm 165), u korga kinanmad 192 HaxomuTCs B MEPBOM
nojoxeHuu. OJHAKO B JAPYTUX BapHaHTax pacTBOP, COAEPKAIIMN TJIFOKAHA3bl, MOXKET
IIOAaBaThCs B MEPBYIO KOJOHKY 112 MHBIM criocoboM (Hampumep, HEMOCPEACTBEHHO B MEPBYIO
KojioHKy 112 6e3 momommu Hacoca 140). B mobOom ciaydae, korma pacTBOp, COAEPIKALIMA
IJIIOKAHA3bl, MONAfaeT B NEPBYIO KOJOHKY 112, rmokaHasel B pacTBOpE IPOHMUKAKOT B
NOJIMIENTH/IbI, CBsI3aHHbIE Ha TepBOi koyoHKe 112, IIpOHMKHOBEHHMIO OOBIYHO CONEHCTBYET
UHKYOMpOBaHUE TEPBOH KOJIOHKH 112, KOTOpoe B JaHHOM BapHaHTE OCYLIECTBJISIOT MyTEM
NoAAepKaHusl TepBOoW KoJoHKM 112 mpu Temmeparype ot mnpubmmsurensHo 35°C  no
npubmmsutensio  40°C  u  Ooyjee  TNPEANOYTUTENILHO  TeMIlEpaType, COCTaBJISIOLIEH
npubnusutensHo 37°C. Jlna sToro K mepBod  KoJOHKe 112 MOXHO TPUCOCIHHHUTH
HarpeBaTeNbHbINA 3JIEMEHT (HampuMep, HarpeBaTeNbHbIH 3MEEBHUK, HMHAYKLUOHHBIH HarpeBaTelb,
TEIUIOBOW HACOC, MATPOHHBIM Harpemareib) Ui MOABONA TeIJla, HEOOXOOUMOro s
noaaepskaHust mepBoi konoHku 112 mpu TpeOyemoii Temneparype. B moboMm ciyuae MOHSTHO,
YTO TNPOHUKHOBEHHE TIJIFOKAHA3, COAEPIKAIIMXCS B PACTBOPE, CIYXKHUT IS BBICBOOOXKIEHUS
TJINKAHOB B CBSI3aHHBIX MOJIMMENTHIAX U3 CBSI3AHHBIX MOJUIENTUIOB B paCTBOP.

I'mokaHasbl B pacTBOpE NPEANOYTHUTENFHO BBIOPAHBI W3 TPYMIbL COCTOSIIEH U3
SHAOTNHNKO3Ma3, rinuko3amugaz u O-roukaHa3 u ux komOuHammii. Korma rimokaHasel
NPEACTABISIIOT  COOOH MM BKIIOYAIOT  SHJIOMVIMKO3WAA3bl, TOTAA  SHIOTJIMKO3UAA3bI
HPEANOYTUTENIFHO BBIOPAHbI M3 TPYIIIbI, COCTOSINEH M3 SHAOTIIMKO3UAa3bl D, S3HAOTIIHMKO3UAA3bI
F (snpmornukosunasel F1, sHpornukosunassl F2 u sHpormukosuaassl F3 u ux komOuHauumii),
sHAornuko3unassl H, snnornuko3ugasel S, sHnornukosugasel M u sHpornukosungasel B. Korna
TJIFOKAHA3bl TMPENCTABISIOT COOOM MM BKJIIOYAIOT TJIMKO3aMHIA3bl, TOTAA TJIMKO3aMHUAA3bI
NPEATIOYTUTENIEHO BBIOPAHBI U3 TPYIIIBL, COCTOSLIEH U3 MIMKOMEeNTHUAA3, MenTua-N-TIHKO3H/Ia3,
PNGa3, N-mmmumkorugpona3 u N-rimkanas. Korma rirokaHasel MPeACTaBISIOT cOOOH Ik
BiiroyatoT PNGasel, Torna PNGasbl npeanoutuTenbHo BkIOHaroT nentua:N-riaukosuaasy F
(PNGF). Kornma rirokaHassl HpeacTaBISIIOT coOoi mim BrmouaroT O-rmkanasel, torga O-
TJIUKaHA3bl TPEANOYTUTENIbHO MPEACTABISIOT co00l 3Hn0-GalNAc-a3y D nnn suno-GalNAc-asy
A.

ITocne BrICBOOOXKIEHUST (MJIM MPAKTUYECKH TOJHOTO BBICBOOOXKIEHHMsI) TIIMKAHOB B
CBSI3aHHBIX IOJIMIENTHAAX B PacTBOP U NPU HAXOXKAEHHWU TPEXXOJOBOro kiamaHa 198 B ero
BTOPOM TIOJIOKEHUH (WJIM TIEPEMEIIEHUH B €ro BTOPOE IOJIOKEHHE) PacTBOP-HOCUTEND
(manmpumep, nenonmsuposannyto (DI) Bony) nepemernaror B nepByro KooHKY 112 1 CKBO3b Hee,
9TOOBI MEPEMECTUTh BBICBOOOXKIIEHHBIE TJIMKAHBI (B pPacTBOpPE C TIIIOKaHA3aMH) U3 MEPBOH
kosionku 112. PactBop-HOCcuTeNnb 00bIYHO momaeTcs: B cuctemy 100 3a c4eT mepBOro NCTOYHUKA
144 Gydepa, xoTOpHIN CoenqUHEH MO TeKy4el cpene ¢ nepudepuueckum noprom 167 kinamnaHa

104 uepe3 kanan 204 cucrembl TpyOOmpoBonoB. B maHHOM BapuaHTe pacTBOP-HOCUTENb
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nepeMelnaercs: B yaep:kuparoui 3meeBuk 108 uepes knanan 104 u npu nomomu Hacoca 140,
koraa knanad 104 HaXOAWTCsS B 4€TBEPTOM IOJIOKEHUH, IIPU KOTOPOM LEHTPabHbIN nopT 160
COeIMHEH MO TeKy4el cpere ¢ nepudepudecknM noptoM 167, u xorga kinanad 192 HaxonuTCs B
NEPBOM IOJIOKEHUHU. B CBOXO odepenb pacTBOP-HOCUTENb MEPEMELIAETCsl U3 yAECPKUBAIOLIETrO
3meeBuka 108 B mepByro kOnOHKY 112 u ckBO3b Hee uepe3 kianaH 104 u, omATh ke, mpu
nomormu Hacoca 140, xorma kjamaH 104 HaxoauTcs BO BTOPOM IMOJIOKEHMM (TIPU KOTOPOM
LIeHTpaIbHBIHA NOpT 160 coenuHeH o Teky4del cpene ¢ nepudepuyeckum moprom 165), u koraa
knanad 192 HaxoguTcst B mepBoM MojokeHHH. OQHAKO B IPYTUX BapHaHTaX PacTBOP-HOCHUTENb
MOJKET TIOAABAThCS B MEPBYIO KOJOHKY 112 mMHBIM criocoboMm (Hampumep, HEMOCPEIACTBEHHO B
nepByro KoJIoHKY 112 w/unu 6e3 momoiu Hacoca 140). B 1r000M ciiydae MOHSTHO, YTO PacTBOP-
HOCHUTENIb TMEPEHOCUT WM TepeMeInaeT BhICBOOOXKICHHbIE TJIMKAaHbI (M TIIFOKaHA3bl) CKBO3b
NepBYIO KOJIOHKY 112 u u3 Hee.

Bropoii Hacoc 146 momemeH mocie nepoi konoHku 112. TlomoOHo mepBoMy Hacocy
140 BTopont Hacoc 146 B naHHOM BapuaHTE NMPEACTABJIEH B BUJE NOPLUIHEBOIO HACOCA, KOTOPBIN
OOBIYHO BBINOJHEH C BO3MOXHOCTBIO OOJIETYEHHs] TMOJYYEHHs PAa3JIMYHBIX MAaTEPHAIOB H
o0yierdaer nepeMerneHrue STUX MaTepPHaOB K PAa3JMYHbIM KOMIIOHEHTAM U MEXAY HUMH B
cucreme 100, kak Oonee mogpoOHO onmcaHo HUXe. B npyrux BapuanTtax Hacoc 146 MOXeT ObITH
HACOCOM JIpyroro THUIIA, W/WJIM HECKOJIBKO HAcOCOB 146 MOXKET NMPUMEHSATBHCS Ui Pa3IMYHBIX
MaTepHaioB W/HWIJIN JJIsl BBIBOJIA MATEPUAJIOB B IPYT'He KOMITOHEHTBL.

knanaH 208 mnomelieH MexAy BTOPbIM HacocoM 146 u kanamom 212 cucremsl
TPyOONPOBOZIOB, MOMEIIEHHBIM TIOCJIEe MePBOM KOJOHKU 112, myist u30uparenbHOro CoeNHHEeHUs
[0 TEeKy4eu cpeae BTOpOro Hacoca 146 ¢ xanamom 212 nocne nepsoil konoHku 112. bonee
KOHKpPETHO, kiamaH 208 MOXeT mepeMellaTbCs MEKAY IEPBbIM IOJOKEHHUEM, NP KOTOPOM
Hacoc 140 coenuHeH MO Tekydel cpene C yAEp:KUBAIIUM 3MeeBUKOM 108, U BTOpbIM
MOJIOKEHUEM, NMPHU KOTOPOM Hacoc 140 u30mupoOBaH MO TEKydell cpene OT yAEp KUBAIOLIErO
3meeBuka 108. Jlpyrumu cioBamu, Hacoc 140 u3OuparenbHO COENUHSETCS MO TEKy4Yel cpene C
yAEP KUBAOLIUM 3MeeBUKOM 108, B 3aBUCUMOCTH OT MOJIOKEHHUS KJianaHa 192.

Bropoit Hacoc 146 B naHHOM BapHaHTe TAaKXKe€ COEIUHEH IO TEeKydeil cpele CO BTOPbIM
ucTouHUKOM 148 Oydepa, KOTOpBIA BBINOJHEH C BO3MOXKHOCTBIO IIOIABAaTh PEAreHT IS
MEUeHUs TJIMKAHOB, TaKOH Kak, Hampumep, ¢uyopodop (Hampumep, BBIOPAHHBIH W3 TPYIIIHL,
coCTosIled W3 2-aMUHOOCH30HHOW KHUCIIOTBI, JWHATPUEBOW conn 8-amuHOHadTanus-1,3,6-
TPUCYJIb(GOHOBOH KHCIOTBHI, TPUHATPUEBOW conu 8-amuHOHadTamuH-1,3,6-TprcynbhOHOBOI
KHUCJIOTBl U aHTPAaHWIAMHUAA, 4-MEeTOKCHOeH3aMHUInHA) 1 XpoMmodop (Hampumep, 3-meTwi-1-
(b eHun-2-nupa3onuH-5-oH win peHunruapasud). Takum obpasom, koraa kinanad 208 HaxoguTcs
B TIEPBOM IOJOXEHHUH, BTOPOH Hacoc 146 MoxkeT mnepemernarb (HampuMep, MPOKAYHUBATh,
HANpaBJIATh) PEAreHT [UIsI MEYeHHs TJIMKAaHOB CKBO3b KaHanm 212 u B HampaBieHUH
BBICBOOOKIIEHHBIX INIMKAHOB, IEPEHOCUMBIX U3 NepBoil KooHKH 112 yepe3 kanan 216 cucremsl
TpyOompoBomoB. Takum o0Opa3oMm, peareHT [IJisi MEUeHHs TJIMKAHOB CMEIIUBAeTCS C
BBICBOOOKICHHBIMH TNIMKAHAMH B MOJIOXKEHHUHU TOCIIE IEPBOH KOJIOHKHU 112.

Bakyywm-annapar 150 noMmelneH nocie kak neppoil KoJoHku 112, Tak u BTOporo Hacoca
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146. Bakyym-anmmapar 150 coemuHeH mo Tekyueil cpene kak ¢ kaHaioMm 216 (mo xortopomy
NEePEHOCATCS] BBICBOOOKICHHBIE IIMKAHbI M3 MepBOH KoJoHKU 112), Tak u ¢ xaHamoM 212 (1o
KOTOPOMY TIEPEHOCHUTCS TJIMKAHOBBIA peareHT M3 BTOpPOro Hacoca 146) uepe3 kamanm 220
cucreMbl TpyOomnpoBoznoB. CrenoBaTenbHO, BakyyM-ammapar 150 CMOHTHpOBaH s Ipuema
CMeCH BBICBOOOKIEHHBIX TIJIMKAHOB W TJIMKAHOBOrO peareHta. Ilo Mepe TOro, kKak cMech
nepeTekaeT CKBO3b BakyyMm-ammapaTr 150, Bakyym-ammapar 150 ynanser my3bIpbKu rasa
(Hampumep, Bo3ayxa) Uz cMmecH (T. €. 00ecrneunBaeT Aera3amo CMeCH), KOTOpbIe, KaK U3BECTHO
U3 YpPOBHS TEXHUKU, MOTYT TPEMSITCTBOBaTh 3(PPeKTHBHON padoTe HMKEepPaCIONIOKEHHBIX
KOMITOHEHTOB cucteMbl 100 (Hanmpumep, IPensiTCTBYSI AOCTaBKE 10 IPATUEHTy KOHLIEHTPALIHH).

Peakunonnblii 3MeeBrk 120 momenen mocie BakyyM-anmapara 150 (4, Takum oOpasom,
TaK’Ke Mocje nepBoi KonoHkH 112 u Broporo Hacoca 146). Bxox 224 peaklIMOHHOTO 3MEeBUKA
120 coenuHeH mo Texkydell cpene ¢ BbIxoAoM 228 BakyyM-ammapara 150 gepe3 kanan 230
CHCTEMBbI TPYOOIPOBOJOB, TAaK YTO PEAKLHOHHBIH 3MeeBUK 120 CMOHTHpPOBAaH IJIsl IpUeMa
CMECH, COJep’Kalleld peareHT UIi MEUYEHHUs] TJIMKAHOB W BBICBOOOKIACHHBIE TJIMKAHBI.
Peakunonnblii 3MeeBuk 120, B CBOIO o4epenib, OOBIMHO BBITIOJIHEH C BO3SMOXKHOCTBIO COAEHCTBUS
MeueHUIO (Harpumep, (GpIyopeceHTHOMY MEUEHHI0) BBICBOOOKIAECHHBIX IMTUKAaHOB. OHO OOBIYHO
OCYIIECTBJISIETCS] 32 CYeT MHKYOWpOBaHHS CMECH B peaknHOHHOM 3MmeeBuke 120. J[ist sToro
peaxkLMOHHBIN 3MeeBUK 120 B JTaHHOM BapUaHTE HArpeBarOT 3a CYET HArpeBaTEIbHOIO 3JIEMEHTA
232, cOenuHEHHOro (HampuMep, YCTAHOBIEHHOTO HEMOCPEACTBEHHO BOJM3H, OKPYIKAIOLIEro) C
peakLUMOHHbIM 3MeeBUKOM 120. JIpyrumMu CJIOBaMH, HArpeBaTeNbHbIA 3JEMEHT 232 MOKET
NOJBOJUTH TEILIO, MPEAIOYTHTENBHO TEIUIO, UMEIOLIee TeMIepaTypy OT npuonmusurensbHo 75°C
no mnpubmusurensHo 85°C u Oonee NPEANOYTUTENHBHO TEIUIO, MMEIOIIee TEeMIepaTypy
npubnusurensHo  80°C, k  peakuMoHHOMY 3MeeBuKy 120, cTUMynupys MedeHHeE.
HarpeBatenbHblil 351eMeHT 232 MOKeT ObITh MPECTABIEH B BUJE, HAPUMED, HArPEBATEIBHOTO
3MEEBHKA, HHAYKIMOHHOIO HarpeBaTelisi, TEMIOBOr0 HacOCa, MaTPOHHOIO HarpeBaTelsi, IPOBOa
3JIEKTPUYECKOTO CONMPOTHUBJIEHUS] WIN APYTOro 3JIEMEHTA, MOAXOASIIErO JJIsl HarpeBaHUsi OAHOU
WJIM HECKOJIBKUX YacTel peakLIMOHHOro 3meeBuka 120.

Oxnaxparomuii 3mMeeBUK 152, KOTOpbIi B [aHHOM BapUaHTE BBINOJIHEH U3
HEPIKABEIOLIEH CTaju, MOMEIIEH MMOCJe PEeakUUOHHOro 3MeeBHKa 120 W COEIMHEH C HUM IO
TeKkydeill cpene. bonee kKOHKpeTHO, BXOA 234 oOXJaxkJarolero 3MeeBuka 152 coenwHeH Mo
TeKydeill cpeae C BbIXOAOM 238 peakUMOHHOro 3MmeeBuka 120 uepe3 kaHan 242 cHUCTEMBI
TPyOONPOBOMIOB, TAaK YTO OXJIAXKNAIOIIUN 3MEeBUK 152 CMOHTUPOBAH IUIsi TMPHUEMA CMECH,
colep Kallel peareHT JJisi MEYEHHs TJIMKAHOB M BBICBOOOXIIEHHBIE (M Temepb MOMEYCHHBIC)
rnukaHel. Oxjaxkparommii 3MeeBHK 152 moanepskuBaercss (Hampumep, TOA  YIPABICHUEM
KoHTpoulepa 132) mpu Temmeparype, KOTOpas MeEHbIIE TEMIIEPaTypbl, TPU KOTOPOM
MO IEPKUBAETCST peakuOHHbIN 3MeeBHUK 120. Takum obpa3om, oxXJIakaaromuii 3MeeBrK 152 He
TOJIBKO CHMIKAET TEMIEPATypPy CMECH, HO TaKXKe PacTArMBAET CMECh IO MEpe €€ MepeTeKaHus
CKBO3b HErO, 33 CYET Yero COAEP:KaHUe OPraHUYECKUX BEILECTB B CMECH CHUXKaeTcs. Tem cambIM
peakHUOHHBbIN 3MeeBUK 120 yBeIMYMBAET CIIOCOOHOCTH TJIMKAHOB CBSI3BIBATHCS CO BTOPOM

KOJIOHKOH.



12

Bropas xonmonka 124, Taxke HaspiBaeMas B JAHHOM JOKYMEHTE KOJIOHKOH 124 nns
CBS3BbIBAHUS TJIMKAHOB, IPEANOYTUTENBHO IIPEACTaBI€HA B BHJE KOJOHKU C IOPUCTBHIM
rpadUTU3UPOBAHHBIM YTJIEPOIOM, KOTOpasl MOMEIEeHa MMOCHe OXJIAKAAIIIero 3MeeBruka 152 u
COEAMHEHAa C HUM MO TeKy4el cpene uepes kaHan 246. Bropas kosoHka 124 cMOHTHpOBaHa
TaKUM 00pa3oM, 4TOOBI MPUHUMATH OXJIAXKIEHHYIO U Pa3BEICHHYIO CMECh U3 OXJIAXKIAIOLIEro
3meeBuka 152. Jlnd cOOENCTBHUS MEPEMELICHUIO OXJIAXIECHHOM U pPa3BEACHHONH CMECU W3
OXJIaKIaroIIero 3meesruka 152 Bo Bropyro kojoHky 124 Bropoii Hacoc 146, xorga kiamad 208
HAXOIUTCS B TEPBOM IMOJIOKEHHH, MOXET IepeMeriats OygepHblii pacTBop (Hampumep,
nojy4eHHbl u3 aneronutpuia (5%) ¢ 0,1% pactBopom TFA) u3 Tperpero mcrounuka 154
Oydepa, KOTOpBIi MO TeKy4el cpefe COSAMHEH ¢ HUM, BO BTOPYIO KOJIOHKY 124 depe3 KaHabl
212, 220, 230, 234 u 246. B mobom ciydae, Korma BTopasi KOJIOHKa 124 mpuHUMAaeT cMech U3
OXJIAXKAAOLIEro 3MeeBuka 152, Bropas kKoynoHka 124 MOXeT CBSI3bIBATH MEUEHBbIE INIMKAHBI U3
CMECH TI0 Mepe MepeTeKaHusi CMeCH CKBO3b Hee. Takum oOpa3oM BTOpast KoJIoHKa 124 otnenseT
MeuYeHble TJIMKAaHbl B CMECH OT OCTaBILIEICS 4acTH CMECH, KOTOpasi MOXKET MePEXOJUTh B OTXOJIbI
(He moKa3aHo).

Bropas kononka 124 Taxke coequHeHa MO TeKyuel cpene ¢ nepudpepudeckuM MmopTOM
169 xnamana 104 uepes3 kanan 250 cucremsl TpyOonpoBonoB. B nmanHoM BapuanTe kaHanm 250
COENMHSECTCS] WU Iepecekaer KaHajl 240 10 BTOPOM KOJOHKH 124, HO B Apyrux BapHUaHTax
BMECTO 3TOro kaHana 250 MOxeT MHUHOBaTb KaHal 246 M HENOCPEACTBEHHO COEOUHATHCA CO
BTOpOIl koJIoHKOW 124. B mroboM ciywae, pacTBop smmoupyromero Oydepa (Hampumep,
nosyueHHbld u3 aneronutpmia (5%) ¢ 0,1% pacrBopom TFA) mepememaercss BO BTOPYIO
KOJIOHKY 124 1 cKkBO3b Hee uepe3 kaHai 250, 4ToObI 3JII0UPOBATh MPAKTUUECKU BCE CBS3aHHbIE U
MeueHble TIJIMKaHbl. PacTBop amoupyroiiero Oydepa OOBMHO MOAAETCS 3a CYET UYETBEPTOro
ucrouHuka 156 Oydepa, KOTOpBIN COEANHEH MO TeKy4el cpene ¢ nepupepudeckum noptom 168
kinanaHa 104 uepes kaHanm 254 cucrteMbl TpyOONpoBOMOB. B naHHOM BapuaHTe pacTBOp
samoupyroinero  Oydepa mepememiaeTcsi W3 4YeTBEpPTOro wucrounuka 156  Oydepa B
yaep:xkuBarouii 3MeeBuk 108 depes knanan 104 u mpu nomomu Hacoca 140, korga kinanan 104
HaXOJUTCsl B IATOM IOJIOKEHUH, IPU KOTOPOM LIEHTpasbHbIM nopT 160 coennHeH Mo Teky4deu
cpene ¢ nepudepudeckum nmoprom 168, u xorga knanaH 192 HAXOAUTCS B TIEPBOM MOJIOMKEHHH.
B cBoro ouepens pactBop sioupyroiero Oydepa nepeMernaeTcst U3 yaep KUBaOIIEero 3MEeBHKa
108 BO BTOPYIO KONOHKY 124 M ckBO3b Hee depes kyanaH 104 u, onATh ke, NPy MOMOIIM HAcoca
140, xorna knanan 104 HaxXOAUTCS B LIECTOM IMOJIOKEHHUH, TPH KOTOPOM LIEHTpaIbHbIA nopt 160
COEIMHEH MO TeKy4el cpene ¢ nepudepudeckum noptoM 169, u xorna kianan 192 Haxoaurtes B
nepBoM monokeHnH. ONHAKO B JPYTUX BapHaHTaX PacTBOP 3JIOUpYIOLIEro Oydepa MoOxer
TOJTABATHCSI BO BTOPYIO KOJIOHKY 124 WHBIM ciocoO0M (HampuMep, HEOCPEACTBEHHO BO BTOPYIO
KOJIOHKY 124 w/umm Ge3 momomu Hacoca 140). B moOom cnydae, momaBaemblii pacTBOP
smoupyrouero Oydepa MpakTUYECKH MOJHOCTBIO 3JIFOUPYET TJIMKAHBI, CBSI3aHHBIE CO BTOPOH
KOJIOHKOW 124, M MEepeHOCHUT WM NEPEMEINAET 3TH 3JIFOMPOBAHHBIC TNIMKAHBI CKBO3b BTOPYIO
KOJIOHKA 124 u u3 Hee.

B nanHOM BapuaHTe pacTBOp 3oupyroliero Oydepa MEpeHOCUT TNIMKaHBl U3 BTOPOIl
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KOJIOHKHU 124 B cmecuTenbHyr0 kamepy 157, koTopas momeuieHa nocje BTOpor KOJOHKU 124 u
COeAMHEHa IO TeKy4del cpexe ¢ Hero uepe3 kaHan 258 cucremsl TpybompoBono. Cmech
pacTBopa aoupyromero Oydepa v IJIMKaHOB MEPETeKaeT CKBO3b CMECUTENbHYIO kamepy 157,
KOTOpasi MOMOIaeT CHU3UTb COAEPKAHME OPraHUYECKUX BEIIECTB B CMECH M CIYXKUT IJIs
KOPPEKTUPOBKH KOMIIOHEHTA 3Ioupyomero Oygdepa ¢ riamkaHamMu, 4ToObl OH COOTBETCTBOBAJ
HA4YaJIbHOMY COCTOSIHMIO XpoMarorpauueckod MOABWXKHOW (¢asel.  [Jpyrumu cioBamuy,
cMmecuTesbHas kamepa 157 momoraer obecnednuTs TO, YTOObI CMECh XapaKTepH30Baia UCXOMHbIH
oOpasel, monyueHHbIH U3 pesepByapa 136.

Ilocne Toro, kak cMechb HaxXOAWJIACh B CMECHUTENbHON kKamepe 157 B TeueHue 3apaHee
33JJaHHOTO BPEMEHH, CMECh MOXET MepeMeLaThbCs, HalpuMep C IMNPUMEHEHHEM pacTBOpa
smoupyromiero 0ydepa, B aHaIuTHYECKOE YCTPOHCTBO 158, KOTOpOE, Hampumep, MOXKET ObITh
NPEACTABICHO B BHIE YCTPOWCTBA JUIA KUIKOCTHOH Xpomarorpaduu, ycCTpOWCTBA IJIs
BBICOKO3((EKTUBHOW KHIKOCTHOW Xpomartorpaduu, ycTpodcTBa s cBepxd3(ddexTuBHOI
KUJIKOCTHOHM XpomaTtorpaduu, yCTPONUCTBA AJIsI MacC-CIEKTPOMETPHH, YCTPOMCTBA [T aHAIIN3a
IJIUKAHOB, YCTPOMCTBA Ui JAPYroro aHaju3a MM UX KoMOumHaumu. B naHHOM BapuaHTe
AHAJIUTUYECKOE YCTPOHCTBO 158 momeleHo mocie BTOPOH KOJOHKM 124 W COeNMHEHO Mo
TeKy4eil cpene co BTOpOH KOJNOHKOW 124 uepe3 kaHan 262 cucrtembl TpyOompoBonoB. Tak, B
JAHHOM BAapUAHTE CMECh MOXKET aBTOMAaTHYECKHU MEPEMEINAThCsl B aHAJTUTHYECKOE YCTPONCTBO
158 nnst aHanmM3a TIMKAHOB (HATPUMED, ISl KOJTMUYECTBEHHON OLEHKH U Pa3JeNIeHHUs IINKAHOB B
cmecH). OHAKO B APYTrUX BapUaHTAX aHAIUTHYECKOE yCTPOMCTBO 158 MOkeT He OBITh 4acThiO
cuctembl 100 (HampuMep, HE COEAUHSTHCS 110 TEKy4el cpene ¢ TpeTheil KoNoHKOo# 128), B Takom
CJlyyae CMeChb MOXKET ObITh INepeMellleHa B aHAJINTHYECKOe yCTpoiicTBo 158 mHBIM crocoOom
(Harpumep, BPy4HYIO).

Kak BkpaTue ormeudanoch Bbime, cuctema 100 Taxke BriIo4aeT KoOHTposiep 132,
KOTOpBIA B JAHHOM BapHaHTE CBSI3aH KOMMYHMKAL[MOHHBIM B3aUMOJEHCTBUEM WU COCIUHEH C
Pa3NIUYHBIMH KOMITIOHEHTaMH cucteMmbl 100, 4TOOBI OTCEXKHMBATh M CONEHCTBOBATH WJIU
HANPaBJIATh BBILICONMHCAHHYIO paboty cuctembl 100 myreM mepenayn CUTHAJIOB (Hampumep,
CHUTHAJIOB YIIPABJIEHUs], TAHHBIX) K PA3JIMYHBIMA KOMIOHEHTaMu cuctembl 100 M monyueHwus
CUTHAIOB (Hampumep, JaHHBIX) OT Hux. Konrpomnep 132 Moxker ObITh NOMEIIEH
HETIOCPEACTBEHHO PSAOM C IOPYTMMH KOMIOHEHTamu cuctembl 100 (Hampumep, B TOM 3Ke
OKpY>keHHUH, 4To 1 cucrema 100) mu MoxeT OBITh MOMEIIEH YAAJEHHO OT IPYTUX KOMIIOHEHTOB
cucrembl 100. Kak mnpounmrocTpupoBaHo, KoHTposuiep 132 CB3aH KOMMYHHKAlMOHHBIM
B3aUMOJICVICTBUEM UJIM COEIMHEH C MHOTOMOPTOBBIM KjanaHoM 104 depe3 KOMMYHHUKALIMOHHYEO
cetp 300, nepBbIM U BTOpbIM Hacocamu 140, 146 yepe3 xkoMMyHukanuoHHsle cetu 320, 324
COOTBETCTBEHHO, AHAIUTUYECKUM YCTPOMCTBOM 158 4yepe3 KOMMYHHUKALMOHHYX CeTb 330,
knanmanamMu 192, 208 wuepe3 koMMmyHukanuoHuele cetu 340, 344 COOTBETCTBEHHO W
HarpeBaTeNIbHbIM 3JIEMEHTOM 232 4yepe3 KOMMYHHUKALMOHHYIO ceTb 348. B Apyrux BapuaHTax
KOoHTpoJuiep 132 mMokeT ObITh CBSI3aH KOMMYHUKALIMOHHBIM B3aUMOJEHCTBUEM MIIM COCIUHEH C
OONBIIMM WM  MEHBUIMM  KOJIMYECTBOM KOMIIOHEHTOB cuctembl 100, Hampumep,

yaepkuBaromuM 3MeeBUKoM 108, mepsoil komoHkoi 112, peakunoHHBIM 3MeeBUKOM 120,
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BTOPOU KOJOHKOW 124, pesepByapom 136, oxnaxnaromuM 3MEEBUKOM 152, cMeCHUTENbHOU
KaMepoit 157 n/numm TpexxoaoBbIM KianaHom 198,

IIpuMmeHsiemMble B HaHHOM JAOKYMEHTE (pas3bl "CBSA3aHHBI KOMMYHHMKALIMOHHBIM
B3anMozeiicTBieM" U "COENWHEHHBIH" 10 OmpeAeNeHHuI0 O0O03HAYal0T HEMOCPEACTBEHHO
CBSI3aHHBIN WJIM COECUHEHHBIH WM OMOCPEIOBAHHO CBS3aHHBIN WM COEIMHEHHBIN Yepe3 OAH
WIM HECKOJBKO NMPOMEKYTOYHBIX KOMIIOHEHTOB. Takue MpOMeXyTOYHblE KOMIIOHEHTbI MOTYT
BKJIIOYATD amlapaTHbIE W/WIN MPOrpaMMHble KOMIOHEeHTHI. IloHsaTHO, uro cetn 300-348 moryt
NPEACTaBIATh CO00i OeCrpOBOAHBIE CETH, MPOBOAHBIE CETU WM KOMOMHALUM TPOBOAHOH H
OecrnpoBOIHOM ceTH (HampuMmep, COTOBOH TeneOHHOM ceTH w/wu cetu cranmapra 802.11x) u
MOTYT BKJIIOYATh OOIIENOCTYIHYIK) CETh, TaKyl Kak HWHTepHEeT, 4YacTHYK CeTb WIH HuX
koMOuHaumto. Tunm u koHpurypauus cereir 300-348 3aBUCAT OT cocoda peau3auu, 1 MOKHO
NPUMEHSTh CETH C KOMMYHHUKauued Jro0Ooro Tuma, KOTOpbIE COACHCTBYIOT OIHMCAHHOM
KOMMYHUKALIUU MeXAy KOHTpoJuiepoM 132 u xomnonentamu cucrtemsl 100, goctynHble Ha
TaHHBI MOMEHT HJIH T€, KOTOpBIe OyIyT pa3paboTaHbl MO3KeE.

Kak nokasano na ®UI". 2, konrpomnep 132 Brirouaer npoueccop 352, 3anomMuHarolee
YyCTPOUCTBO 356, KOMMYHUKALMOHHBIA HHTEepdeiic 360 W BBIYUCIUTENBHBIA anroputMm 364.
ITpoueccop 352 MoskeT mpencTaBisATh COOOH yHHBEpPCANBHBIA MPOLECCOp, MPOLECCop s
mudpoBoii  obpabotrku  curHanos, ASIC, norudyeckyro MaTpuily, MNPOTPAMMHUPYEMYIO
MOJIb30BaTeNIeM, TpapUIeCcKuil MPOLeCCop, aHAJOTOBBIA KOHTYD, HU(POBOI KOHTYP HIIH JIFOOOM
APYro# M3BECTHBIM MPOLECCOP MM MPOLIECCOp, KOTOpbIi OyneT paspaboran mozxke. IIponeccop
352 paboTaer B COOTBETCTBHM C UHCTPYKLUAMH, HAXOJSIIUMUCS B 3aIIOMUHAIOIIEM YCTPONCTBE
356. 3anomuHamomee yCTpOHCTBO 356 MOXKET MNpPEencTaBisTh COOOH 3HEPro3aBUCHUMOE WIIH
5HEPTrOHE3aBUCHUMOE 3allOMUHAIOLIEE YCTPONCTBO. 3alOMHHAIOIIEE YCTPOMCTBO 356 MOKET
BKJIFOYAaTh OJHO WJIHM HECKOJBKO M3 IOCTOSIHHOrO 3amoMuHaroiero ycrpoicrsa (ROM),
3aIIOMUHAIOLIET0 YCTPOHCTBO € MPOU3BONIBHOI BbIOOpKOH (RAM), (hiiu-namsaTy, 3J1eKTPOHHO-
NepenporpaMMHUpPYEMOro MOCTOSIHHOTO 3anoMuHaromero yctpoiicta (EEPROM) unu npyroro
TUMA 3alIOMUHAIOIIET0 YCTPOICTBAa. 3alOMMHAOLIee YCTPOWCTBO 356 MOXKET BKIIOYATH
ONTHUYECKYI0, MATHUTHYIO (CKECTKHI TUCK) MM JIFOOYI0 Ipyryro (OpMy YCTPOHMCTBA XpaHEHHUS
JAHHBIX.

KommyHnukamonseiii uarepdeiic 360 npenycMoTpeH st oOecredeHus BO3MOKHOCTH
WU COAEUCTBUS 3JIEKTPOHHON KOMMYHHUKALIMU MEXKAY KOHTpOJulepoM 132 M KOMIOHEHTaMu
cucrembl 100 oxnaxxnenus: yepe3 cetn 300-348. KommyHuKamoHHbIH uHTepdeiic 360 MoxeT
NPEACTABIATh COOOH MM BKJIOYATh, HANIPUMEP, OAMH MM HECKOJIbKO TIOPTOB YHUBEPCAIBHOM
nocnenosatenbHON muHbl (USB), OAMH WM HECKONBKO MOPTOB JIOKAJIBHON CETH W/ OIVH
WIA HECKOJIbKO APYTHX IOPTOB WM HHTephEHCcOB. DNEKTPOHHAs KOMMYHHUKALUS MOXKET
NPOUCXOOUTh C TIOMOLIBIO JIFOOOrO M3BECTHOTO IMPOTOKOJNA KOMMYHHKALIMH, BKJIOYAs,
Hanpumep, USB, RS-232, RS-485, WiFi, Bluetooth w/mnu moboit apyroit momxomsuiwii
IIPOTOKOJI KOMMYHUKALIUU.

AnroputM 364 OOBIMHO BKJIIOYAET OAHY WM HECKOJBKO CTAHAAPTHBIX IPOTPaMM

YHpaBJICHUA U/ WH OAHY WJIKM HECKOJIbKO CTaHAAPTHBIX IMOANMPOrpaMM, OCYLICCTBIIACMbBIX KakK
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MalIMHOYUTAaEeMble MHCTPYKLMH, XpaHUMbBIE B 3allOMHUHaroIIeM ycTpolictee 356. CtaHagapTHbIe
NpOrpaMMbl W/HWIJIM TIOATIPOTPaMMBbl YVIPaBIEHUs MOTYT BbIMONHATH PID (mpomopiimoHanbHO-
UHTErpaibHO-TU(pPEepeHINaTIbHOE) YIIPABIEHUE, YIPABISHHE C HCHOJb30BAHUEM HEYETKOM
JIOTHIKH, HEJIWHEHHOe yIpaBleHue WM JIO00OH ApPYyrod NOAXOAALIMHM THI YIIPAaBJICHUS.
ITpoueccop 352 OOBIMHO MCIOJHSIET aNrOpuTM 364 NJisi BBITIOJIHEHUS] NEHCTBUM, CBS3aHHBIX C
paboroii cuctemsr 100.

B o0mux ueprax, anroputMm 364, mpH ero HCIOJHEHHH, 3aCTaBiisieT mpoueccop 352
YIPaBJISATh KOMIIOHEHTaMU cucTeMbl 100, B HaCTHOCTH MHOTONOPTOBBIM Ki1antaHoM 104, nepBbIM
u BTOpeIM Hacocamu 140, 146, aHanuUTHYECKUM YyCTPONHCTBOM 158, mepBBIM U BTOPBIM
knanaHamu 192, 208 u HarpeBaTeNnbHbIM 3jieMeHTOM 232, Tak 4to cucrema 100 pabortaer
TpedyembiM 00pa3oM, OOCY:KIaeMbIM B JAHHOM JOKyMeHTe. bojiee KOHKPETHO, alroputm 364,
NPU €ro HCIOJNHEHWH, MOXKET 3aCTaBJsATh mpoueccop 352 (i) mepemeniatb MHOTOIIOPTOBBIH
kinanadn 104 B mo0oe MONOKEHUE, OMMCAHHOE B JAHHOM JOKYMEHTE, WM MEXKAY TaKUMH
MOJIOKEHUSIMHY, 34 CUET 4Yero pa3jM4Hble KOMIIOHEHThI cucTeMbl 100 COeNUHAIOTCS MO TeKydeu
cpene, Kak OMUCaHO BbIe, (11) ynpaBisaTh mepBbIM HacocoM 140 (Hampumep, 3aCTaBJIsITh HACOC
140 monydaTe WM HANpaBIsATb MaTepUaNbl, KaKk OMUCAHO Bbime, (iil) YHOpPaBIsITh BTOPBIM
HacocoM 146 (Hampumep, 3acTaBisATh Hacoc 146 monydaTh WM HAIMpPAaBISATh MATEPUAbI, Kak
onucaHo BeIIe), (1v) OTKPBIBATh WJIM 3aKpbIBaTh KiamaH 192, (V) OTKpbIBaTh WM 3aKPHIBATh
kianad 208, (vi) ynpaBiaTh HarpeBaTeNbHbIM 3JeMEHTOM 232 (IIpH €ro HWCHOJIb30BAHUH) JJIS
YIPaBJICHUS] TEMIEPaTypol peakIMOHHOro 3MmeeBuka 120 3a cuer m30MpaTenbHOrO MOABOIA
TeIula K peakLIHOHHOMY 3MeeBHKY 120 u (Vil) yrpaBisaTh aHATUTUIECKUM YCTpOiicTBOM 158.

B npyrux BapuaHTax anroput™m 364, mpu €ro UCHOJIHEHUH IPOLECCOpoM 352, MOXKET
3aCTaBJISATh BBIMOJIHATH JIOTIOJIHUTENbHbIE (DYHKLUH, MEHbIee 4YucCIO (PYHKUIUN W/WiIu HHBbIE
¢yHkmm. B xauecTBe mpumepa, anroputM 364, mpu ero HCIOJHEHUH MPOLEccoOpoM 352, MOXKeT
He NepeMelaTh IVIMKaHbl U3 BTOPOW KOJIOHKH 124 B aHaIUTH4YECKOE YCTPOHCTBO 158 mnm He
3aCTaBJISITh AHATUTHYECKOE YCTPOUCTBO 156 BbIMONHATH TpeOyemblli ananu3. bomee Toro, B
JIPYTUX BapUAHTAX aJIrOpuUTM 364 MOXKET HUCIOJHATHCS MPOLECCOPOM 352 B MHOM MOPSIAKE, YEM
ONMHUCAaHHBIN B JAHHOM JAOKyMeHTe. HakoHel, MOHATHO, YTO aJirOpUTM 364 MOXKET UCTIOJHSITHCA
nporeccopoM 352 mo0oe YUCIIO OTAENBHBIX pas, MOCKOJbKY cucteMy 100 MOXKHO MPHUMEHSITH
IUTSL BBITIOJTHEHUSI aHAJIM30B HECKOJIbKUX 00pa3uoB (OT OIHOTO M TOTO K€ MPOAYKTA W/WIH OT
APYToro MPOAYKTA) B PEIKIME PEATbHOTO BPEMEHH.

Ha ®UI". 3A-3E npomumroCTpUPOBaHbI PE3YJIbTaThl IOTOYHOTO HCCIENOBAHUS TPOQUIIS
TJTIUKO3WIIMPOBAHUS B PEXHME PEaJbHOTO BPEMEHHU [UIS OTCIESKUBAHHUS 3(PPEKTUBHOCTH
cucrembl 100 mpu moaroroBke odpasia TepaneBTHYECKOro MOJUMENTHIA Ha OCHOBE aHTUTeNa. B
YaCTHOCTH, B XOJI€ MCCIEOBAHUS OTCIEKHUBATIH 3P PeKTUBHOCTh cucteMbl 100 Ha MPOTSHKEHUN
IPOM3BOJICTBEHHOTO MHKJA MPONOJUKUTENBbHOCTEIO 32 mHs. OTcnekuBaHue M cOOp JaHHBIX
CQA, Takux kak %Al1GOF, %A2GOF, %A2GIF (rmukanel) u %MS (maHHO32 5) B
UCCJIEIOBAHUM HAYMHAJIM HA 4YETBEPTBHIM A€Hb 32-IHEBHOIO NMPOU3BOACTBEHHOro Lukna. Kak
npownnroctpupoano Ha PUI. 3A u 3B, cucrema 100 Oputa crmocobHa u >ddexTuBHO

BBINOJIHSANA 3ajaHHble (PYyHKIMH, 00Cy’KAaeMble B JTaHHOM JOKYMEHTE, Ha BCEM MPOTSKEHUH 32-
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JHEBHOIO MPOU3BOACTBEHHOIO LUKJIA, U, Kak npowumocTpuposano Ha OUI'. 3D u 3E, nanHble
CQA, cobpanHble B IEpUOJ OT AHS YEThIpe 10 HA 32 ObLIM CTAOUIIBHBIMH, T. €. OTCYTCTBOBAJIO
U3MEHEHHE KauecTBa IpPOAYKTa C TEYEHHUEM BpPEMEHM, 3a CUeT 4Yero IeMOHCTPHUpYeTCs
3¢ (eKTUBHOCTD U HaIEKHOCTh cucTeMbl 100. ITO MPOUCXOAMIO HECMOTPSI Ha TOT (PAaKT, UYTO HA
neHb 20 MPOM3BOACTBEHHOIO LMKJIA MOTOK ra3000pa3HOro Kuciopozpa B pesepByap 136 Obun
IpepBaH Ha J[Ba 4aca BCJIEACTBHE YTEUKHU B KUCJIOpPOAHOM OajuioHe. B cBOO ouepenp, 4acToTy
3abopa oOpa3oB u3 pesepByapa 136 yBenuuuBaiu (B JAHHOM ciydae OT 3a0opa uepe3 24 daca
o0 3abopa uepe3 MIECTh 4acOB), YTOOBI OTCIEKUBATH pesepByap 136 ¢ Oonee BBICOKUM
paspeleHrueM U OLEHUTh PUCK MPOAOJDKEHHUS MPOU3BOACTBEHHOTO Iukia. Tem He MeHee, Kak
npoaemoHcTpupoBaHo Ha PUI". 3A-3C, 570 npepriBaHNe OKa3bIBAJIO JULIb BPEMEHHOE BIHMSIHUE
Ha Hekotopble naHHble CQA, u nanabie CQA OBICTPO BEPHYJIUCH K 3HAYEHUSIM 0 MPEPBhIBAHUS
u  crabwmmsnpoBaiuchb. COOTBETCTBEHHO, OBUIO  NPUHITO  PEUICHHE  MPOAOJIKUTH
MIPOU3BOJCTBEHHBIN LUK

TepaneBTHUECKHE MOJHIIENTHIbI

B packpreIThIX ycTpoiicTBax U crnocodax MOTYT ObITh MPHUMEHHUMBI OEJKH, BKIIIOYAs Te,
KOTOpBIE CBSI3bIBAIOTCS C OAHUM WJIM HECKOJIBKIMHU M3 HIDKEYKa3aHHOro. OHU BKIIFOYAIOT O€JKH
CD, sxirouass CD3, CD4, CD8, CD19, CD20, CD22, CD30 u CD34, Bkirouasi OeJKu, KOTOpbIe
MPENSTCTBYIOT CBSI3bIBAHUIO ¢ peuentopoM. benku cemelictsa peuenropos HER, B Tom uucne
HER2, HER3 u HER4, u peuentop EGF. Monekynbl kiaero4yHoii aare3uu, Hanpumep, LFA-1,
Mol, pl50, 95, VLA-4, ICAM-1, VCAM wu anbda-v/6eta-3 unterpun. @akTopsl pocra, Takue
kak (axrop pocra sHmorenus cocynoB ("VEGF"), ropmMoH pocTa, THPEOTPOIHBIH TOPMOH,
(b ONMHMKYIOCTUMYJIUPYIOIIUNA TOPMOH, JIOTEHHU3UPYIOIUN TOPMOH, (PakTOp BBICBOOOKAECHUS
rOPMOHA pOCTA, TAPATUPEOMIHBIH TOPMOH, MIOJUIEPOBA HHrUOMpYyOmas CyOCTaHIs,
BOCHIAJITENbHBIN Oenok Makpodaros uenoseka (MIP-I-anbda), sputponostur (EPO), daxrop
pocta HepBHOH TKaHH, TakolW kak NGF-Oera, TpomOoumntapusiii ¢akrop pocra (PDGF),
¢akTopsl pocta pudpodnacros, Brmouasi, Hanpumep, aFGF u bFGF, snunepmanbublii paxrop
pocra (EGF), tpanchopmupyromue dakropsl pocta (TGF), Brimouas, cpenu npodero, TGF-a u
TGF-B, Bxmrowas TGF-B1, TGF-B2, TGF-f3, TGF-f4 wmu TGF-BS, uaCcynuHOmomoOHbIE
¢dakroper pocta-l u -II (IGF-I u IGF-II), me3(1-3)-IGF-I (IGF-I romoBHoro mosra) u
OCTEOUHAYKTUBHBIE (PaKTOPbL. MIHCYIMHBI M pOICTBEHHBIE HHCYJIMHY OEJKH, BKJIFOYasi HHCYJIUH,
A-nenb  wHCyJNMHA, B-memp  MHCYNWMHA, NPOUMHCYJIMH W O€JKH,  CBS3BIBAIOIINE
uHCyIMHONONOOHBIH (akTop pocta. benku, 3amelicTBOBaHHBIE B MPOLECCAX KOATYJISLUUA H
CBSI3aHHBIE C KOATyJISIUEH, Takue Kak, cpenu npouero, ¢pakrop VIII, TkaneBoi daktop, dhakrop
¢don Bumnebpannra, 6enok C, anbga-1-aHTUTPUIICHH, aKTUBATOPHI TJIA3MHUHOTEHA, TaKUe Kak
YpOKMHAa3a ¥ TKaHeBOW aktuBarop IuiasmuHoreHa ("t-PA"), Oom0Oe3mn, TpoMOuUH u
TpoMOomoaTHH; (Vil) npyrue OeKu KpOBH M ChIBOPOTKH, BKJIFOUAst 03 OrpaHHueHUs] allbOyMUH,
IgE u amturens! rpymnmel kpoBu. KonoHuectumymnupyromue (akTopbl W HX PELenTOpsl,
Bkirouast, cpenu npoyero, M-CSF, GM-CSF u G-CSF u ux peuentopsl, Takue Kak peLenTop
CSF-1 (c-fms). PeuenTopbl U acCOMUpPOBaHHBIE ¢ peLIENITOPAMU OeNKH, BKIFOYAsi, HAIIPUMeE),

peuenrop f1k2/flt3, peuenrop oxupenus (OB), peuentop LDL, peuentopsl rOpMOHOB POCTAa,
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peuenTopsl TpomOomoatuHa ("TPO-R", "c-mpl"), peuenTopel TJHOKAroHa, pPELENTOPHI
MHTEPJICHKUHOB, peLenTOpbl HHTEPPEpOHOB, T-KIETOUHBbIE PELENTOPhl, PeLenTopbl (HakToOpoB
CTBOJIOBBIX KJIETOK, Takue kak c-Kit, u apyrue peuentopsl. JIuranasl penentopos, BKIIOYAs,
Hanpumep, OX40L, nwuranng peuenropa OX40. Heiiporpoduueckue (axTopsl, BKIOUAs
HelipoTpoduueckuii pakrop koctu (BDNF) u neiiporpodun-3, -4, -5 nmm -6 (NT-3, NT-4, NT-5
win NT-6). A-uensb penakcuna; B-nenb penakcuHa; mpopeaakcuH; HHTEp(EepOoHbI U peLenTopsl
uHTep(depoHa, BKIIOYast, HApUMep, HHTephepoH-a, - 1 -y 1 ux peuentopsl. MHTEpIEHKUHBI 1
peuenTopsbl UHTepeKUHOB, BKIo4as IL-I - IL-33 u peuentops! IL-I - IL-33, Takue kxak, cpenu
npouero, peuentop IL-8. BupycHble aHTUTeHBbI, BKJIIOYAas AHTUTeH OOOJIOUKHU BHpYCa,
BBI3BIBAIOIIETO CITU/I. JlunonporeuHsl, KaJIbILIUTOHMH, [JIFOKaroH, NIpeACEPIHBIN
HaTpuityperuueckuii akrop; cypdakraHT Jierkoro, (akTop HEKpo3a Omyxosiu-aibda u -Oera,
sHkepanmmHaza, RANTES (perymupyemblii mpu  aKTUBALUHM, OSKCIPECCHPYEMBIH U
CEeKPEeTHPYEeMbIii HOPMaJIbHBIMH T-KJI€TKaMH), MBIIIHHBIA TOHATOTPONUH-CB3aHHBIA TENTHI,
JAHKa3a, wnarmOuH u aktuBuH. MHTerpuH, Oemoxk A wimm D, peBmatoupsblie (QakTophI;
UMMYHOTOKCHHBI, KOCTHBIM MopdoreHeTnueckuii Oemok (BMP), cymepokcuanucmyrasa,
MOBEPXHOCTHBIE MeMOpaHHble Oenku, (akTop yckopenus pacnana (DAF), obomouka Bupyca,
Bb3bIBatomero CIIM/I, TpaHciopTHBIE OENKH, XOMHUHI-PELENTOPbI, aIPECCHHBI, PETyJIATOPHBIE
Oenkn, WMMyHOAnre3WHbl, aHTuTena. Muocratunel, Oenxku TALL, Bxmouwass TALL-1,
amMmiionaHble Oenku, BKMo4yas 0Oe3 orpaHudeHus Oenku  OeTa-aMHIIONA, THUMYCHBIE
crpoManbhbie uMbonosTunbl ("TSLP"), nurann RANK ("OPGL"), c-kit, peuentopsr TNF,
Biiouasi peuenrop TNF tuma 1, TRAIL-R2, anrumonostuHbl ¥ OWONOTUYECKU AKTHUBHBIC
(bparMeHThbI WK aHAJIOTH WM BAPUAHTHI JIFOOOTO U3 BBILIEYKA3aHHOTO.

HnmocTpaTUBHBIE TOJMIIENTHABI U aHTUTENa BKIO4alOT Activase® (ambprennasa);
anupokymad, Aranesp® (mapbamnostun-anbsda), Epogen® (3mosTuH-anbdha Uil SpUTPONOITHH),
Avonex® (unrepdepon [-la); Bexxar® (tosutrymomald), Betaseron® (unTepdepon-p);
Ookoumsymad (MoHokjOHanbHOe aHTuTeno kK PCSK9, ob6o3snayennoe kak LI1L3, cowm.
US8080243); Campath® (anemry3ymad); Dynepo® (3nosTuH-nensra);, Velcade® (Goprezomud);
MLNO0002 (mAb k o4B7); MLN1202 (mAb x peuenropy xemokumHa CCR2); Enbrel®
(aranepuent); Eprex® (smostun-anbda), Erbitux® (uerykcumad), sBonokymad; Genotropin®
(comatpornun);, Herceptin® (Tpacty3ymad); Humatrope® (comMaTponuH [MCTOYHHK MOTYYESHHUSI
pAHK] nmnst umbekumm), Humira® (agamumymad); Infergen® (umnTepdepon ambdakon-1);
Natrecor® (mecupurun), Kineret® (anakunpa), Leukine® (capramoctum), LymphoCide®
(smpaty3ymab);  BenlystaTM  (Gemmmyma0d), Metalyse®  (tenekreruiaza);  Mircera®
(METOKCHITOJIUA TUIICHTJTHKOJTb-3MI03THH-0eTa); Mylotarg® (remry3ymab ozoramuiuus), Raptiva®
(apamuzymad); Cimzia® (ueprommsymad mneron), SolirisTM (skynuzymad), mekcenuzymad
(aaTuTeno x CS5-xommoneHty cucrembl kommuiementa), MEDI-524 (Numax®), Lucentis®
(panubusymabd), sapekosomad (Panorex®), Trabio® (nepmenumymad); tepauum hR3
(aumoty3ymal); omuurapr (mepty3ymad, 2C4); Osidem® (IDM-I); OvaRex® (B43.13),
Nuvion® (Bucmiuzymad), kantysymad mepransud (huC242-DMI); NeoRecormon® (3mosTun-

oera), Neumega® (ompensekun); Neulasta® (nmerusmpoBaHHbINA (UITaCTPUM, MTETHIHPOBAHHBIN
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G-CSF, nerunmuposansbiii hu-Met-G-CSF); Neupogen® (¢unrpactum);, oprokiaon OKT3®
(mypomoHa6-CD3), Procrit® (snostun-anbda); Remicade® (undpmmkcumad), Reopro®
(abumkcumad), Actemra® (mAb kx peuenropy IL6), Avastin® (6eaumzymad), HuMax-CD4
(3anonmumymal), Rituxan® (purykcumab);, Tarceva® (sprorunud); Roferon-A®-(unrtepdepon
anbga-2a); Simulect® (6a3unukcumad); StelaraTM (yctekunymad); Prexige® (mymupakokcuo);
Synagis® (manmuBuszymad), 146B7-CHO (antureno k IL15, cm. US7153507), Tysabri®
(matamuzymad), Valortim® (MDX-1303, mAb x 3amurHomy aHTureny B. anthracis),
ABthraxTM; Vectibix® (manurymymad), Xolair® (omamusymab), ETI211 (mAb x MRSA),
aopymky mns IL-I (Fc-dacte wuyenoBedeckoro IgGl u BHEKkJeTOYHBbIE JOMEHBI O0OMX
komroHeHTOB penentopa IL-I (penentopa I Tuna u akueccoproro Oenka)), nopymky aiss VEGF
(Ig-momenst VEGFR1, ciiuteie ¢ Fc IgG1), Zenapax® (makiusymad), Zenapaxc® (makiausymao),
Zevalin® (ubpurymomad tmykceraH), 3etuto (33etumud), arauuuent (TACI-Ig), mAb k a4p7
(Bemomm3ymal), ramukcumad (MoHOKJOHajgpHOe aHtuteno k CD80), mAb k CD23
(momukcumad); BR2-Fc (ciuteiii Gemox huBR3/huFc, pactBopumsiii antaronuct BAFF);
SimponiTM (romumymal); mamatymymad (uemoBeueckoe mAb k peuentopy TRAIL-1);
okpemm3ymad (uenosedeckoe mAb k CD20); HuMax-EGFR (3anytymymab); M200
(Bonmormkcnmad, mAb x wmHTerpuny aS5B1); MDX-010 (unummmymad, mAb x CTLA-4 u
VEGFR-I (IMC-18F1); mAb k BR3; mAb x tokcuny A u Tokcuny B C. difficile (MDX-066
(CDA-I) u MDX-1388); xonntoratel PE38- dsFv x CD22 (CAT-3888 u CAT-8015); mAb k
CD25 (HuMax-TAC); anturena k TSLP; aarureno k peuenropy TSLP (US8101182); antureno
kK TSLP, o6o3nauennoe kak AS (US7982016); (mAb x CD3 (NI-0401); anexkarymymad (MT201,
mAb xk EpCAM-CD326); MDX-060, SGN-30, SGN-35 (mAb x CD30); MDX-1333 (anTureno x
IFNAR); HuMax CD38 (mAb k CD38); mAb k CD40L; mAb k Cripto; antuteno k CTGF,
BBI3bIBAIOLIEMY HMIHONATHYECKHH JIerouHblil Gudpo3, xoTopoe mpoxoauT ucnbitanue 1 ¢assi
(FG-3019) ot Fibrogen; mAb x CTLA4; mAb k sorakcuny (CAT-213); mAb x FGF8; mAb k
raurnuosuny GD2; anturena k ckiepoctuny (cm. US8715663 mmm US7592429) antureno k
CKJIEpOCTUHY, oOo3HaueHHOe Kak Ab-5 (US8715663 wmnu US7592429); mAb x ranrimmo3uny
GM2; genoeyeckoe mAb k GDF-8 (MYO0-029); mAb k peunenropy GM-CSF (CAM-3001);
mAb x HepC (HuMax HepC); MEDI-545, MDX-1103 (mAb k IFNa); mAb k IGFIR; mAb k
IGF-IR (HuMax-Inflam); mAb k IL12/IL23p40 (6pnakunymad); mAb k IL-23p19 (LY2525623);
mAb x IL13 (CAT-354); mAb k IL-17 (AIN457); mAb k IL2Ra (HuMax-TAC), mAb x
peuentopy ILS; mAb k penenropam wmaTerpuHoB (MDX-0OI8, CNTO 95); mAb x IPIO
sisBeHHOro komura (MDX-1100); awtuteno k LLY; BMS-66513; mAb x peuentopy
maHHO3bI/hCGP (MDX-1307); xonbtorat PE38-dsFv x meszorenuny (CAT-5001); mAb x PDI
(MDX-1 106 (ONO-4538)); antureno k PDGFRa (IMC-3G3); mAb k TGFB (GC-1008);
gyenoseueckoe mAb k penentopy-2 TRAIL (HGS-ETR2); mAb k TWEAK; mAb k VEGFR/Flt-
I; mAb k ZP3 (HuMax-ZP3) 1 MOHOKJIOHaJIbHOE AHTUTEJO K aMWJIOHAYy-OeTa, comeprkalnee
nociaenosarenbHocTd SEQ ID NO:8 u SEQ ID NO:6 (US7906625).

IIpumepsl aHTHUTEN, NOAXOASIIUX Ui CHOCOOOB M (papMaleBTUYECKHX COCTAaBOB,

BKJIFOYAIOT AHTUTENA, IOKa3aHHble B TaOmmue 1. Jlpyrue mpumepsl MOAXOMALIMX AHTUTEN
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BKIIIOYArOT HWHGpMKcUMad, OeBaumsymad, werykcumad, paHuOu3ymad, maiuBU3yMad,
abaroBomal, abnukcumad, akTokcymad, agamumymad, adpenumomad, apyrysymad, amanusyma,
amaumsymadb meron, ald518, amemrysymalb, amupokymad, anbTymMomad, amarykcumad,
aHaryMomMa0 MadeHATOKC, aHPYKMH3yMad, amonu3ymad, apuurymomad, —aszenusymao,
antuHymal, aramsymad, aroponumuymad, Touunmzymad, OammHeysymald, Oasuiaukcuma,
OaButykcumad, Oexktymomal, Oemumymald, Oenpanmsymad, Oeprunumymad, Oesunecomad,
OeBaumsymad, Oesnmorokcymald, Ounupomab, OuBary3ymad, OuBaTy3ymad MepTaH3UH,
Onunatymomad, Onocosymad, OpeHTykcumald BemoTuH, OpuakuHymad, Opomanymad,
KaHAaKMHyMaO, KaHTy3ymMa0 MepTaH3MH, KaHTy3yMad MepTaH3WH, Karulauuzymad, kampomad
neHaeTun, kapaymad, karymakcomad, cc49, uenenusymad, nepronusymad Mmeroj, HeTykcumao,
nuraty3ymad OOraTtokc, HHMKCYyTyMyMad, KJa3aku3ymad, KIIEHONUKCUMAO, KiIMBaTy3ymad
TeTpaKceTaH, KoHaTymymad, kpeHesymad, cr6261, mamery3ymad, makim3ymad, najioTy3ymal,
napatymymad, aemmu3ymad, neHocyMad, aerymomad, IOpJAMMOMAad apuUTOKC, APO3uTymad,
ayaurorymad, aymmiymad, sSkpomekcumad, skyiausymad, spobakomad, sapekosomad,
spammzymad, s¢yHrymad, smory3ymad, sacumumoMad, >HaBaTy3ymad, SHIMMOMAd Mero,
SHOKM3YyMad, SHOTHKYMa0, SHCUTYKCUMAO, SMUTYyMOMad LIUTYKCETaH, 3mpary3ymad, speHyMao,
spim3ymad, sprymakcomad, sTapanusymad, dSTpoau3ymad, SBOJOKyMad, 3SKcOuBHpyMal,
¢banonecomad, papammomad, daprerysymad, pacuaymad, tbtalS, dpensuzymad, pesakuaymad,
¢buknatyzymad, ¢urutymymad, ranorymad, Qonrommszymad, ¢opamymad, ¢opaBupymad,
bpesonmumymad, ¢dynapanymad, ¢yrykcumad, rajiukcumad, raHuTymMad, TaHTeHepymad,
raBminMomMad, remMry3ymMad O30TaMHINH, TeBOKH3ymMad, THpeHTykcuMmad, riembaTrymymad
BEJOTHH, Troiumymad, roMuinkcumad, gs6624, wubamuzymad, ubputrymomad THUYKCETaH,
UKpyKyMa0, uroBomad, mMmuupomad, umratry3ymad, MHKJIaKymMad, MHAATYKCUMaO paBTaH3UH,
uHparkcumad, wuHTETYMyMad, WHOIMMOMA0, WHOTY3yMad O30TaMHUIUH, HUIHIMMyMao,
upatrymymad, wuToaM3ymad, wuKceknsymad, keiamkcumad, nabery3ymad, eOpukusymad,
nemane3omMad, sepaenrumymad, Jekcatymymad, JuOuMBHpPyMald, nureausymad, JUHTYy3ymal,
JUpUIyMad, JIOPBOTY3yMad MepPTaH3WH, JyKaTyMymald, JYMHJIHUKCHMAa0, Mamatymymao,
macrumMoMad, MaBpwIMMyMad, Maty3ymad, wmenonm3ymad, MerenuMymad, MUIaTy3yma,
MUHpeTyMOMab, MUTYMOMal, MoramyiusymMad, moposumymad, MOTaBu3yMad, MOKceTymMomad
NMacyqoTOKC, MypomMoHa0-cd3, HakojgomMad  TadeHATOKC, HaMmiiymMad, HanTymomad
scTapeHaTOKC, HapHYTyMad, Hatanu3ymad, HeOakymad, HeuuTymymad, HepeanMoma,
HecBakymMad, HHMOTy3yMad, HuBonymad, HoderymomMad MepHeHTaH, OKapary3ymad,
okpenuzymad, oxyaumomad, odarymymad, omapatymad, OJOKH3ymMad, oOMajau3yma,
OHapTy3yMald, omopTy3ymMad MOHATOKC, OperoBoMad, OpTHKyMald, OTEIHKCH3yMad, OKcemyMal,
o3aHe3ymad, o3opanm3ymad, mnarumbakcumad, mNaiuBH3yMad, NaHUTyMymad, mnaHoOakymao,
napcary3ymad, mnackonm3ymad, marexnusymad, mnaTputymMad, mnemrymomad, mepaku3ymad,
nepty3ymad, mekcenm3ymad, mnuamindymad, mnuHTYyMOMad, IUIaKyjaymad, TOHe3yMao,

npumukenmad, mputymymad, PRO 140, xBuimsymal, pakorymomad, pamgperymad,

2

paduBupymad, pamynupymad, paHuOmsymad, pakcubakymad, peraBupymad, peciuzymao,

pmwioTyMymad, putykcumad, pobatymymad, posjenymad, pomoco3ymad, pOHTaIu3ymao,
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poBenusymad, pyminsymad, camanu3ymad, capriymad, caTymMomald MEeHIOETHH, CEeKYKHHyMao,
ceBupyMad, cuOporysymad, cupanumymad, CHUITYKCMMad, CHUMTy3yMad, CHIUIU3yMal,
cupykymad, coianesymad, conmuromad, coHemuymad, COHTy3yMald, cramynymad, cyjecomal,
cyBm3yma0, Ttabamymad, Takarty3ymald TeTpakceTaH, Tagoumsymad, Tanu3ymad, TaHesymad,
TAIIUTYyMOMa0 manTokc, Tedubazymad, TenumMomad apuTOKC, TeHaTymMomad, Tedubdazymal,
TeHeaukcumad, Terum3ymad, Tempotrymymad, tesemenmymad, TGN1412, Tpemenumymao,
TaiuMyMad,  Tuiaapakusymad, rturatysymad, TNX-650, rtommmusymad, Topaausymad,
to3utrymoMad, TpanmokuHymad, Tpactysymadb, TRBSO07, tperanmsymad, TykoTy3ymad
LENIMOJIEMKUH, TyBUpyMad, yOnurykcumad, ypenymad, ypTokcazymad, yCTeKHHyMao,
Banajukcumad, BaTenu3ymad, Bemosu3ymad, BenTy3ymad, BemajaumMoMad, BeCeHKyMao,
BUCHIM3YMad, BoJoHMKcUMad, Bopcerysymad MadomoTHH, BOTYyMyMad, 3aayTymymad,
3aHOJUMYMAa0, 3aTyKCUMa0, 3upaTuMyMad, 30JJUMOMAa0 apUTOKC.

K aHTHUTENnam Takke OTHOCATCS anamumymad, OeBarnu3ymad, OnmHATyMOMAaO,
HeTyKcHMad, KOHATyMyMal, AeHOCyMmald, SKyau3ymald, speHyMad, 3BOJIOKyMad, uHOIUKCUMAO,
Hatanm3yMad, maHuTymymad, puiorymymad, puTykcumad, pomoco3ymad, Ttesemenymad u

TpacTty3ymad, a TakKe aHTUTENa, BbIOpaHHbIE U3 TaOIUIIbI 1.

MuineHnb KoHueHr Tun HC LC, HC,
BsaskocThb LC
(HeopunHaIbHOE  panusi (BKJII0OYASA pl SEQID SEQ
(cID) Tun
Ha3BaHHUe) (Mr/mu) AJJIOTHIIBI) NO 1IDNO
IgG1 (f)
Amunonsg 142,2 5,0 Kanmna 9,0 1 2
(R;EM)

GMCSF (247) 139,7 5.6 I1gG2 Kanma 8,7 3 4
CGRPR 136.,6 6.3 I1gG2 JIsmbna 8.6 5 6
RANKL 152,7 6,6 I1gG2 Kamnma 8,6 7 8

CknepoctuH
145,0 6,7 I1gG2 Kanma 6,6 9 10
(27H6)
IL-1R1 1539 6,7 IgG2 Karma 7.4 11 12
IgG1 (z)
MuocTtaTuH 141,0 6,8 Kamma 8,7 13 14
(K:EM)
B7RP1 137.5 7,7 IgG2 Karma 7,7 15 16
IgG1 (za)
Amunonn 140,6 8,2 Kamma 8,7 17 18
(K;DL)

GMCSF (3.112) 156,0 8,2 IgG2 Kanmna 8.8 19 20
CGRP (32H7) 159.5 8.3 IgG2 Karmma 8,7 21 22
CGRP (3B6.2) 161,1 8.4 I1gG2 JIambma 8.6 23 24

PCSK9 (8A3.1) 150,0 9,1 I1gG2 Kanmna 6.7 25 26

PCSKO9 (492) 150,0 9.2 IgG2 Kanmna 6.9 27 28



CGRP
TIenuununa
TNEFR p55)

OX40L

HGF
GMCSF
I'mokaron R
GMCSF (4.381)
CknepoctuH

(13F3)

CD-22

INFgR
Ang2
TRAILR2

EGFR
IL-4R

IL-15

IGF1R

IL-17R
Dkk1 (6.37.5)
Cknepoctun
TSLP
Dkk1 (11H10)
PCSK9

GIPR (2G10.006)

AXTHBUH
Cxunepoctus (2B8)
CxknepocTun

c-fms

155.2
147,1
1570
144.,5
155.8
162,5
146,0
144.5

155.0

143,7

154,2

1515

158.3

141,7
145,8

149.0

159,2

150.9
1594
134.8
134,2
145.3
145,2

150,0

133,9
150,0
141,4
146,9

9.6
9.9
10,0
10,0
10,6
11,0
12,1
12,1

12,1

12,2

12,2

12,4

12,5

14,0
15,2

16,3

17,3

19,1
19,6
20,9
214
22,5
22,8

23,0

294
30.0
30.4
32,1
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IgG2
IgG2
IgG2
IgG2
IgG2
I1gG2
IgG2
I1gG2

I1gG2

IgG1 (D)
(R;EM)
IgG1 (za)
(K;DL)
IgG2
IgG1 (D)
(R:EM)
IgG2
IgG2
IgG1 (f)
(R;EM)
IgG1 (za)
(K;DL)
IgG2
IgG2
I1gG2
IgG2
IgG2
IgG2
IgG1 (2)
(K;EM)
IgG2
IgG2
IgG2
IgG2

JIsimbna
JIsimbna
Kanma
Kamnma
Kanna
Kanna
Kanma

Kamma

Kanma

Kanma

Kanma

Kanma

Kanma

Kanma

Kanma

Kanma

Kanma

Kanma
Kanma
Kanma
JIamOna
Kanma

JIsmOna

Kanma

JIamOna
JIamOna
Kanma

Kanma

8.8
7.3
8,2
8,7
8.1
8.1
8.4
8.4

7.8

8.8

8.8

7.4

8,7

6.8
8.6

8.8

8.6

8.6
8.2
7.4
7.2
8.2
8.1

8.1

7,0
6.7
6.8
6,6

29
31
33
35
37
39
41
43

45

47

49

51

53

55
57

59

61

63
65
67
69
71
73

75

77
79
81
83

30
32
34
36
38
40
42
44

46

48

50

52

54

56
58

60

62

64
66
68
70
72
74

76

78
80
82
84
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a4p7 154,9 32,7 1gG2 Kamma 6,5 85 86

* HnmocTpaTuBHAs KOHIEHTpauus, NOAXofsmas s BBeneHus mnauuenrty, “HC -
TsKenas uenb anturena, LC - nerkas Lenb aHTUTeNA.

Hcxons w3 BBILIENPUBENEHHOIO OINMCAHUA, CIEAyeT IOHUMAThb, 4YTO YCTPOICTBA,
CHCTEMbI M CHOCOOBI, ONHCAHHBIE B TAHHOM JOKYMEHTE, COACHCTBYIOT aBTOMATUYeCKOW (Min
NPaKTHYECKH MOJHOCTBIO aBTOMATHYECKOH) MOATOTOBKE oOpasma MpOAyKTa, COAEepIKaIlero
NOJUIENITUABL, A1 aHAIN3a TJIMKAHOB M ABTOMATHYECKOMY (WJIM TPAKTHYECKHU IOJHOCTHIO
ABTOMATHYECKOMY) BBIMIOJIHEHHIO aHAJIM3a TJHKAaHOB B TakoM oOpasue. Takum oOpaszom,
MOJArOTOBKA W AHAJM3 MOTYT BBINOJHATHCS MPAKTHUECKU B PEKUME DPEaTbHOIO BpPEMEHU.
JIpyrumHu CJI0BaMH, BECh MPOLIECC MOXKET BBITIOJIHATBCS HAMHOTO OBICTpee, YeM 00eCTIeYrBaeTCsI
C TIOMOIIBIO TPAJIULIMOHHBIX ITPOLIECCOB B HACTOSIIIIEE BPEMS..

Crnenyer Tak»e MOHUMATb, YTO YCTPOHCTBA, CUCTEMBI U CIIOCOOBI, ONIMCAHHBIE B TAHHOM
JIOKYMEHTE, MO3BOJISIIOT JIETKO OTCJIEKHMBATh NPOIECC IMOATOTOBKM oOpas3la uisd aHajim3a
IJTUKAHOB U 3PP EKTUBHOCTh aHAIN3A IIMKAHOB B TAKOM 00pasiie ¢ npuMeHeHneM cucteMsl 100,
YTO, B CBOK Oue€pelb, MOXKET YMEHbIIAThb PUCK U MPOAJEBaTb NPON3BOACTBEHHBIN LUK
npoAykTa. B yacTHOCTH, 3TOT MPOLIECC MOXKHO OTCJIEKUBATh IyTEM ONpEEsIeHUs, HalpuMep, C
NPUMEHEHUEM KOHTPOJUIEpa, TAaKOro Kak KOHTposuiep 132, w/wmiu BpYYHYK OIEpaTOPOM
cuctemsbl 100, sBysiroTcs M ycnoBus B cucteme 100 onTuMaibHBIMHU, T. €. YAOBJIETBOPSIOT JIU
OHM  3apaHee  33JaHHOMY  [IOPOrOBOMY  3Ha4deHUIO  mpousBoautenbHocTd.  Kak
npousutoctpuposano Ha ®UI'. 3D u 3E, Hampumep, 3HaueHUs % TJIMKO3WJIMPOBAHUS IS
Habopa MOJIeKyJ TIMKo3WwIupoBanus (B naHHoM ciydae %o MS, A1GOF, A2GOF, % HM, % Fuc,
% Gal, A2GIF u % ruOpugoB) MOXKHO TOJAy4aTh U CPaBHUBATH C IOJYYEHHBIMU
PETPOCTIEKTHBHBIMU 3HAYSHUSIMH IJIS1 STHX MOJIEKYJI MIMKO3WINPOBAHHS, COOPAHHBIMHU BO BpeMs
Ka4eCTBEHHOH OLIEHKH Crocoba AJisi ONpeAeseHus! TOro, SBJISIOTCS JIU ycioBus B cucteme 100
OINTHMAJIbHBIMH, TaK YTO MPOU3BOACTBEHHBIH MK MOXKET OBbITh MHULIMUPOBAH, MIPOAOIDKEH HIIN
yanHeH. OIHaKO, eClTi OMPeaesieHo, YTO yCeioBHs B cucteMe 100 He SIBIISIOTCS] ONTHMAJIbHBIMHU,
TOTZla 10 MEHbIIeH Mepe OANH KOMIIOHEHT KyJbTYpPbl KJIETOK MOXXHO KOPPEKTHpPOBAaTh A0 TeX
nop, Mmoka He OyAyT IOCTUTHYTHI ONTHUMAJIbHBIE YCJIOBUS B 3aKpbITON cucteme. [Ipumepsr
KOMIIOHEHTOB ~ KYJIbTYPbl ~KJIETOK, KOTOpPBIE MOJKHO KOPPEKTUPOBaTh, BKJIIOYAIOT Oe3
orpanuueHusi: pH, naBieHue, Temmneparypy, HOTOK cpenbl (HampuMep, CKOPOCTh MOTOKA CPEIbl,
CKOpPOCTh TIOZAYU CPEAbl), COCTaB Cpedbl (BKIFOYAs aMHUHOKHCIIOTBHI, MHUTATEebHbIE BEINECTBA,
caxapa, Oydep), crpareruro cHaOKeHUs] razamu (HAMPUMEP, CMECh KUCJIOPOJAa U YIJIEKHCIIOTO
rasa, CKOpPOCTb NOJAuu ras3a), NepeMelINBaHHE (HampUMep, CKOPOCTh MepeMEIIUBaHMS),
nobaBku (HampuMep, MeTauindeckne 100aBKH, caXapHble JOOABKH), CKOPOCTh MOA4U 100aBOK
(HampuMep, TEHOracuTeNsl) M CKOpocTh mepdy3uu. B HEKOTOPBIX Ciydasx MOXKET OBITh
HEOOXOIMMO KOPPEKTHUPOBATh JIMIIb OIWH KOMIIOHEHT KYJbTYPBI KIJIETOK, YTOOBI YCJIOBHS B
3aKpBITON CHCTEME CTald ONTHMAJIbHBIMH, TOTJa Kak B APYTUX CIy4asx MOXeET ObITh
HEOOXOIMMO KOPPEKTHPOBATh HECKOJBKO KOMIIOHEHTOB KYJbTYpbl KJIETOK. B kadecTse
anbTEPHATHUBBI, €CJIM OIpPENEJeHO, YTO YCIOBUS HE SIBJIAIOTCS ONTUMAIbHBIMHU, WIH €CJIH

yciaosust B cucteme 100 He ABISAIOTCA ONTUMAJIBHBIMU JJAXKe MOCJIE€ KOPPEKTUPOBKHU 10 MEHbIIEH
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Mepe OTHOTO KOMITOHEHTa KYJIbTYPhI KJIETOK, KOHTPOJUIep 1/ uiu oneparop cucrems! 100 MoryT
BBIKJIFOYATh cuctemy 100.

Taxum oOpa3zom, yCTpOHMCTBA, CUCTEMBI M CIIOCOOBI, ONMMCAHHBIE B TAHHOM JOKYMEHTE,
TaK>)Ke CHIDKAIOT PUCK, CBA3aHHBINA C MPOAOJDKUTENBHON padoroit cucremsl 100, xoraa ycinoBus
HE SIBJSIIOTCS ONTHUMAJIbHBIMU WM KOTAAa IO MHOM INPUYMHE HEXKEIATEJIbHO INPOAOLKEHHUE
pabotel cucrembl 100. B WacTHOCTH, PUCK MOXKHO CHMXKATh ITyTeM OINpeneNieHus (Hampumep,
BBIYMCIICHHSI FUTH TIOJTyYeHHsT) NaHHBIX [TapaMeTpOB MPOLIeCca M KavecTBa MPOAYKTa, HAIIpUMep,
pH, Temniepatypbl, paCTBOPUMOCTH KHCJIOPOZA, JKU3HECTIOCOOHOCTH KJIETOK, TUNIOTHOCTH KJIETOK,
TUTPA, arperanuy, BApUaHTa 3apsna, TIUKO3WIMPOBAHUSA U T. 1., aCCOLMUPOBAHHBIX C TEKYLIEH
paboroii cuctemsl 100, onpeneneHus: TOro, YAOBJIETBOPSIOT JIM TaHHbIE TTAPAMETPOB MpoLecca U
Ka4ecTBa MPOAYKTA 3apaHee 3aJaHHOMY MOPOrOBOMY 3HAUEHMIO PUCKA (ONPEAeIeHHOMY Iepen
HavdaioM padboTsl cucteMbl 100 ¢ MOMOLIBIO KOHTPOJUIEPA, TAKOTO Kak KOHTposuiep 132, u/unm B
OTBET HAa BXONHOW CHTHalm OT omepatopa cuctembl 100), a 3arem oOmpeneneHust TOro,
NPONOJDKATD JIM, MPEKPAIIaTh WIA KOPPEKTUPOBaTh padory cucrtembl 100 HA OCHOBAaHUH TOTO,
YIOBJIETBOPSIIOT JIA AAHHBIE MapaMETPOB NMPOLECCAa U KA4eCTBA MPOAYKTA 3apaHEe 3aJaHHOMY
NOPOrOBOMY 3HA4eHMIO pucka. Hanpumep, 3apaHee 3ajaHHOE NOPOrOBOE 3HAYEHUE PHUCKA
MOXKHO onpenensTe nyteM (1) mpuUMeHeHHWs! AOCTYIHBIX AAaHHBIX MapaMeTpoB IMpolecca U
JAHHBIX KadecTBa MPOAYKTA JIs pacdyera CPEeOHUX PETPOCHEKTHBHBIX MHOrOMepHbIX (MV)
JAHHBIX, ACCOLMHPOBAHHBIX C Mpeneiaylield padoroit cuctembl 100 mnm KakoW-TO ApPYyroi
AHAJIOTHYHOW CHUCTEMBI, a 3aTeM (2) YCTaHOBJIEHUS PACCUMTAHHBIX CPEIHUX PETPOCIEKTHBHBIX
MV naHHBIX B Ka4deCcTBE IOPOTrOBOrO 3HaueHHs (IIOPOroBOE 3HAUYEHHE MOJXKET MPEACTaBIATH
co0ol paccuMTaHHBIE CpefHHE peTpocrekTuBHble MV naHHblE camu Mo ce0e UM HEKOTOpOoe
3Ha4YeHUe WM HabOp 3HAYeHUH Ha OCHOBE PACCUMTAHHBIX CPEIHUX PETPOCHEKTHBHBIX MV
JaHHBIX). B omHOM mpuMepe 3apaHee 3aJaHHOE IOPOrOBOE 3HAYEHUE PUCKA MOXKET
IPEeCTaBISTh COOOH MpHeMiIeMOoe OTKJIOHEHHe (HarpuMep, TPU CTAHAAPTHBIX OTKJIOHEHHsI) OT
PacCUMTAHHBIX CPEAHUX PETPOCHEKTUBHbIX MV naHHbIX. B kadecTBe anpTepHATUBBI WU
JOTOJHEHUs], 3apaHee 3aJaHHOE MOPOrOBOE€ 3HAYEHHE PHUCKA MOXKHO OINpPENEIUTh HAa OCHOBE
BXOJHOIO curHaja ot omneparopa cucrembl 100. B Hexoropsix ciydasx cucrtema 100 moxer
OBITh  BBIKJIFOYEHA, KOIZAa JaHHbIe TIapaMeTpoOB Tpomecca W KadecTBa MPOAYKTA,
acCOIMMPOBaHHBIE C Tekymel paboroii cuctemsl 100, He yIOOBIETBOPSIIOT (Hampumep,
NPEBBIIAIOT) 3apaHee 3aJaHHOe NOPOroBoe 3HadeHHe pucka. OZHAKO B APYTUX CIyYasx
cucremMa 100 MOXeT KOPPEKTHUPOBATBCsS, KOrAAa AAaHHbIE MapaMeTpOB IpoLiecca M KadecTBa
NPOAYKTA, aCCOLMMPOBAaHHBIE C TeKymueld paboTtoi cuctemsl 100, HE yIOBIETBOPSIOT 3apaHee
33JaHHOMY TNOPOrOBOMY 3HAYEHHUIO PUCKA, WM AK€ KOIZa JaHHBbIE MapameTpoB Ipolecca U
Ka4ecTBa MPOIYKTA YAOBJIETBOPSIOT, HO OJIM3KH K 3apaHee 3alaHHOMY IOPOTOBOMY 3HAYEHHIO
pucka. Hanpumep, u kak BKkpatie 00CyKIaeTcst BBILIE, MOKHO KOPPEKTUPOBATh YacTOTy 3a0opa
o0Opa3woB u3 pesepyapa 136.

Kpowme Toro, 3asBurens 0OHapy KU, YTO YCTPOHCTBA, CUCTEMBI M CIIOCOOBI, OTIMCAHHBIE B
JAHHOM JOKYMEHTE, TAK:K€ MO3BOJISIFOT MPOAJIEBATh MPOU3BOACTBEHHBIE LIUKIIBI C IPUMEHEHUEM

cucrembl 100. TpaguuuOHHBIE MPOLECCH], KaK MPAaBUIIO, MPEAyCMATPUBAIOT MIPOU3BOACTBEHHBIE
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IUKJIbI MAaKCUMAJIbHON JUIMTENBHOCTBIO 32-40 nuei. OgHAKO 3asiBUTENb OOHAPYKWII, YTO
YCTPOWCTBA, CUCTEMBI U CIIOCOOBI, OMUCAHHBIE B JAHHOM JOKYMEHTE, JIEJIal0T BO3MOKHBIMU S50-
80, eciiu He 100-kpaTHbIE YABOCHHUs MONyJALUH, T. €. npuMepHo 50-80, ecniu He 100-gHEBHBIE
IPOM3BOJICTBEHHbIE LIUKJIBL. TakuM 00pa3oM, MOXKHO NOJy4aTh OOJbIIee KOJINYECTBO MPOAYKTA,
noka pabora cuctemel 100 otcnexxuBaercs, YTOObI TapaHTUPOBaThb TO, YTO MPOAYKT
YAOBJIETBOPSIET MTOKA3aTENAM Ka4eCTBa, & PUCK CHUKEH.

B nmaHHOM JOKyMEHTE ONMCAaHbl NPEANOYTUTENbHbIE BapHUAHTHI OCYLIECTBICHMUS
HACTOSIIEro M300peTeHus], BKJOYAs HAWIYUIIMA CIOCO0 WM CIOCOObI, M3BECTHBIE aBTOPaM
HACTOSIIEr0 HM300peTeHHs, JJIi OCYLIECTBICHHMs HACTOSIIEro u300perTeHus. XOTs B TaHHOM
JOKYMEHTE MOKa3aHbl U OMHMCAHBI MHOTOYHCIICHHbIE TIPUMEPBI, CIIEIIUATMCTHI B TAHHOW 00J1acTH
TEXHUKH JIETKO TOHMYT, YTO JETAIN PA3JIMYHBIX BAPUAHTOB OCYIIECTBJICHUS HE OJKHBI OBbITh
B3aUMOUCKJIFOYAIOLTUMHA. BMecTO 3TOro, CrnenuaiucTsl B JaHHOW OOJAacTH TEXHHUKH TOCHe
NPOYTEHHsI MPEACTABICHHBIX B JAaHHOM JOKYMEHTE HAEH CMOTYyT CKOMOWHUPOBATh OIUH HIIH
HECKOJIbKO MPHU3HAKOB OJHOIO BapUaHTa OCYILIECTBJIECHHS C OAHUM WIH HECKOJIbKUMHU
MPU3HAKAMHU OCTAJIbHBIX BAPMAHTOB OCYILIECTBIEeHMs. KpoMe TOro, Takxke cienyer MOHMMATh,
YTO NPOMJUIIOCTPUPOBAHHBIE BAPUAHTBI OCYIIECTBJICHHUS SIBJISIOTCS JIMIIb WJUTFOCTPATUBHBIMU U
HE JOJDKHBI PAaCCMaTPHBATHCS KaK OrpaHMYHBaroIue oO0beM Hacrosimero m3odpereHus. Bce
CHOCO0BI, ONMMCAHHBIE B TAHHOM JTOKYMEHTE, MOKHO BBINOJIHATH B JEOOOM yIOOHOM MOpSIKE,
€CJIM MHOE€ HE YKAa3aHO B JAHHOM JAOKYMEHTE WM HWHOE sBHO HE NMPOTHUBOPEYUT KOHTEKCTY.
Hcnonp3oBanue Bcex 0€3 MCKIFOYEHHUS TPUMEPOB WM BBOAHBIX CJIOB (Hampumep, "Takoil kak"),
MPEACTABJICHHBIX B JAHHOM JAOKYMEHTE, IMPEIHA3HAYEHO WCKIIYUTEIBbHO U JIYYIIEro
OCBELICHUs] aCNEeKTOB WJUIFOCTPATUBHOIO  BAPUAHTA  OCYIUECTBJICHUS] WM BapUaHTOB
OCYLIECTBJICHHsI HACTOSLIErO M300pETEeHHs U He HajlaraeT OrpaHUYeHUs] Ha 00beM HACTOSIIErO
n3o0petenusi. Hu ogHa GopMyupoBKa B HACTOSILEM ONMMCAHUM HE JOJDKHA MCTOJKOBBIBATHCS
KaK YKa3bIBAalOLIass HAa KakKOW-TMOO HE3asABJIEHHbIH JJIEMEHT KaK CYIIECTBEHHbIH Ui

NPAKTUYECKON peau3alii HACTOSIIEero H300pETEHHSI.
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DOOPMYJIA U30OBPETEHUSL

1. Crioco6® moaroroBku o0pasua B pekuMe peasbHOrO BPEMEHHU ISl aHAJIN3a TJIMKAHOB,
pUYeM CIoco0 MpeayCMaTPUBAET CTAIHUM:

(a) mepememenusi oOpasia, CoAeprKallero MOJUIENTHAbl, B KOJOHKY JJisi CBS3bIBAHUS
HOJIUIIENITU/IOB Yepe3 yAepKUBAKOLINN 3MEEBUK;

(b) cBsi3pIBaHMS MOJMIIENITHAOB B 00pasLie ¢ KOJOHKOW JJIsl CBSA3bIBAHUSI OJUIIEITHIOB;

(c) mepemerneHusi TJMKaHAa3 B KOJOHKY JUIsl CBSI3bIBAHUSI MOJHUIENTHIOB 4epes
yIEpKUBAIO LU 3MEEBHUK JIJIsl BHICBOOOKIEHHSI TNIMKAHOB U3 CBSI3AHHBIX MOJIMIENTH/IOB,

(d) mepemereHust pacTBOPa-HOCUTESI B KOJIOHKY JUIsl CBSI3bIBAHUS TOJIUIENTUIOB Yepes3
yIEPKUBAIOIINUN 3MEEBHK W CKBO3b KOJIOHKY ISl CBSI3bIBAHUS TIOJIUIENTHIOB, 32 CYET Yero
BBICBOOOKICHHBIE TIMKAHBI TIEPEMEILAIOTCS U3 MEPBOI KOJIOHKHU JJIsI TOJHUIENTHIOB,

(e) cmemmBaHMsl BbICBOOOKAEHHBIX [NIHKAHOB C PEAreHTOM Uil MEYEHHs TJIMKAHOB
NOCJIe KOJIOHKH JJIsl CBSI3bIBAHUSI TTOJTUMENTHIOB,;

(f) mepemerenus: cMecu BICBOOOKICHHBIX TIMKAHOB U PeareHTa il MEeYeHHs! TINKaHOB
B PEaKIMOHHBIN 3MEEeBUK, CMOHTHPOBAHHBIH MOCJIE KOJOHKH JJIs1 CBSI3bIBAHMS TOJIUTENTH/IOB;

(g) uHKYOHMpOBaHHSI CMECH BBICBOOOKIEHHBIX TJIMKAHOB WM peareHra JUisi MEUeHUs
TJIUKAHOB B PEAKLIMOHHOM 3MEEBHUKE, 3 CUET YEero OCYIIECTBIISIETCS MEYCHNE TIIMKAHOB,

(h) mepememeHuss cMecH B OXJIAKTAIOMUN 3MEEBUK, CMOHTHPOBAHHBIA IOCIE
PEAKIIMOHHOTO 3MEEBUKA,

(1) CHIDKEHMSI TEMIIEPATyPbl CMECH € TIOMOLIBIO OXJIAXKIAIOIIEr0 3MEEBHKA;

(J) mepemerneHHs OXJAXICHHOW CMECH B KOJOHKY JJIsl CBS3BIBAHUSI IJIMKAHOB,
CMOHTHPOBAHHYIO ITOCJIE OXJIAKIAIOINEr0 3MEEBHKA;

(k) cBsI3bIBaHMSI MEYEHBIX TJIMKAHOB C KOJIOHKOM ISl CBSI3bIBAHUS TJTUKAHOB, U

(1) mepemernenust smoupyromero Oydepa B KOJOHKY JJIsl CBSI3bIBAHUS TJTUKAHOB U CKBO3b
KOJIOHKY JJISl CBSI3bIBAHMS TJIMKAHOB C JJIFOMPOBAHHMEM MEYEHBIX TJIMKAHOB, CBS3aHHBIX C
KOJIOHKOM JIJIsl CBSI3bIBAHUSI JTHKAHOB.

2. Cnocob mo m. 1, rme omHa wnu Heckonbko u3 (a), (c), (d), (e), (f), (h), ¢) u ()
BBITIOJTHSFOTCSI aBTOMATHUYECKH.

3. Cnocob no . 1 unm 1. 2, rae (a) - (1) BBIMONHSAIOTCS B 3aKPBITOI CUCTEME.

4. Cnoocod mnmo JyroOoMy W3  MPEAbIAYIIMX  MYHKTOB,  JOMOJHUTEIHHO
npenycmarpuBarommii, nocie (e) u mepex (f), mepememeHue cMecH B BaKyyM-ammapar,
CMOHTHPOBAHHBIN MOCIIE OXJIAXKIAOIIET0 3MEEBUKA U IO KOJIOHKH JUIsl CBS3BIBAHHS TJTMKAHOB, U
NPaKTHYECKH MOJHOE YAaJeHHe My3bIPbKOB ra3a M3 CMECH BBICBOOOJKIEHHBIX TJIMKAHOB MU
peareHTa JJIsi MEYeHHUs TJINKAHOB C TIOMOLIBIO BaKyyM-aInapara.

5. Cmnocod6 mo moboMy W3  TOPEObIOyIIUX  MyHKTOB,  JIOMOJIHUTEJBHO
npenycMmarpuBarommii, mocie (1), mepememieHue SIIOUPOBAHHBIX  T[JIMKAHOB  CKBO3b
CMECUTEJIbHYI0 KaMepy, CMOHTHPOBAHHYIO IIOCJI€ KOJIOHKH JJIsi CBSI3bIBAHUS TJIMKAHOB, U
KOPPEKTHPOBKY KOMIIOHEHTa JJIIOMpYyIoInero Oydepa ¢ Me4YeHBIMH TJIMKaHAMH, 4YTOOBI OH
COOTBETCTBOBAJ HAYAJIbHOMY COCTOSTHUIO XpOMAaTorpaduyeckoi MoABHKHON (a3l

6. Cmoco6 mo mo0oMy H3 MNpeabAyUIMX MYHKTOB, rae (a) mpexycMaTpuBaeT
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nepemMeleHre odpasua M3 pe3epByapa, comep:kaiiero odpasel, B KOJOHKY Uil CBS3bIBAHUS
HIOJIUIIETITU/IOB.

7. Crioco0 mo 1. 6, Tae pesepByap mpeaycMaTpuBaeT OUOpeakTop.

8. Cmoco® mno moboMy W3 MpeaplAyIIUX MYHKTOB, TAe (g) mNpenycMaTpuUBaeT
(yopecueHTHOe MeUeHHE TIIMKAHOB C TOMOLIBIO PEAareHTa AJIsi MEYEHHsI TINKAHOB.

9. Cnocob mo moboMy M3 HpeAbIIYLIMX IYHKTOB, rae (g) MpeayCcMaTpHUBAeT IMOJBO
TeIuIa K CMECH B PEaKLINOHHOM 3MEEeBUKE.

10.  Cmnoco6 mo smobOoMy W3 TPEObIAYIIUX  MYHKTOB,  JOMOJHUTEJBHO
npenycMaTpuBaromii (M) TepeMeleHne JJIOUPOBAHHBIX TJIMKAHOB W3 KOJOHKH IS
CBSI3bIBAHMSI TJIMKAHOB B YCTPONCTBO ISl AHAJIN3A TIIMKAHOB.

11. Cnoco6 mo n. 10, HOMOJIHHUTENBHO NPEAYCMATPHBAOLINI (n) OTHOENEeHHE |
KOJIMYECTBEHHYIO OLIEHKY TJIMKAHOB C MPUMEHEHNUEM YCTPOWCTBA ISl aHAJIN3a [JIMKAHOB.

12. Crnoco6 mo moboMy W3 TPEOBIAYIIUX  MYHKTOB,  JOMOJHUTEIHHO
npenyCMaTPUBAKOLINN TepeMeleHne KJaraHa, COSIMHEHHOro MO TeKyuel cpele ¢ KOJOHKOMN
IUIS CBSI3BIBAHHMSI TIOJIUTIENTHIOB U TMOMEIIEHHOrO MOCjie Hee, B MEepBOE TMOJOKEHHEe, MpH
KOTOPOM KJIAIaH HaMpaBJIsSeT OCTABIIYIOCS 4acTh 00pasLa, KOTopasi epeTeKaeT CKBO3b KOJIOHKY
ISl CBSI3bIBAHUS TTOJIUMIENITHIOB, B KAMEPY AJIsl OTXOZOB.

13. Cnocob no m. 12, 7OmoNHATENRHO NPEeAyCMaTPUBAIOIIUH, mepen (€), mepeMerieHne
KJIaraHa BO BTOPOE MOJIOXKEHHUE, MPU KOTOPOM IEPBbIN KJIalNaH HAmpaBisieT BbICBOOOXKIEHHbIE
IJIMKAHbI OT KOJIOHKH JUISl CBSI3bIBAHMSI MOJIUIENTHUIOB U U3 HEe B HANPABICHUU peareHTa IJis
MEUYEHUS TINKAHOB.

14. Cnoco6 moaroToBku o0pasia B pekUMe PeasbHOrO BPEMEHH JUIs aHAJIN3a TIINKAHOB
B 3aKPBITOH CHCTEMe, COAeprKalleil MHOTOMOPTOBBIM KJANaH, yAepKUBAIOIIUN 3MEEBHK [0
MHOT'OTIOPTOBOTO KJIaNaHa, KOJOHKY AJIsl CBSI3bIBAHMS MOJIMIIENITUIOB, COEIMHEHHYIO MO TeKy4en
cpene C TEepBBIM IOPTOM MHOTOIOPTOBOTO KJAIlAHA M PACIOJIOKEHHYIO IIOCJIe HEro,
PEaKLHOHHBI 3MEeBHK, CMOHTHPOBAHHBIN IMOC€ KOJOHKU JUIs CBSI3bIBAHMS TOJIMIENTHIOB,
OXJIKIAIOLINNA 3MEEBHK, CMOHTHPOBAHHbBIN MOC/E PEAKMOHHOTO 3MEEBHKA, M KOJOHKY IS
CBSI3bIBAHMS TJIMKAHOB, CMOHTHPOBAHHYIO TMOCJIE OXJIAKAAIOIIEro 3MEEBHKA M COEAUHEHHYIO TI0
TEKy4el Cpefie CO BTOPBIM MOPTOM MHOTOMOPTOBOIO KJIamnaHa U PACHONIOKEHHYIO TOCIE HEro,
NpUYEM Croco0d MpeayCcMaTpUBaeT:

(a) mepemelneHue, MOA YMNPaBICHUEM KOHTPOJUIEpPA, CBI3aHHOI'O KOMMYHHUKALIMOHHBIM
B3aMIMOJEICTBHEM C 3aKpBITOH cHCTeMOH, oOpa3na, CcoaeprKamero MOJUMENTHIbL, U3
pe3epByapa, CoAepIKallero MOJUMENTH b, B VAP KUBAIOLIHI 3MEEBHUK;

(b) ycraHOBKy, MOA yIpaBJeHHEM KOHTPOJIJIEpA, MHOTOMOPTOBOrO KJalaHa B TMEPBOE
NOJIOKEHHE, TPH KOTOPOM YIEpPKUBAIOIIUN 3MEEBUK COEAMHEH IO TeKy4el cpene ¢ KOJOHKOH
IUIsl CBSI3BIBAHMSL TOJMIENTHIOB Yepe3 IMepBblii MOPT MHOTOMOPTOBOIO KJamaHa, TaK YTO
oOpaser; mnepeTekaeT B KOJOHKY Uil CBSI3bIBAHHS TOJUIENTHIOB, B pe3yJbTaTe 4Yero
NPaKTHYECKH BCE TMOJUMENTHAbI B O0pasle CBA3bIBAIOTCS C MEpPBOW KOJOHKOH JUIst
HOJIUIIETITH/IOB;

(C) Koraa MHOFOHOpTOBbeI KJIaIriaH HaXOAUTCS B TIEPBOM IMOJIOXKCHUHU, IEPEMEILICHUEC, TIOA
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yIpaBJIeHUEM KOHTPOJUIEpa, TJIMKAHA3 B KOJOHKY [UIsS CBS3BIBAHUS MOJUIENTHIOB dYepes3
yIepKUBAOIINN 3MEEBUK JJIsl BHICBOOOJKICHHSI [NTMKAHOB M3 CBA3aHHBIX TOJIUIIETITHIOB, & 3aTEM
nepeMereHre, MoJ YIpaBIeHueM KOHTPOJLIepa, paCTBOPA-HOCUTENS B KOJIOHKY ISl CBSI3bIBAHHS
NOJIMIIENITU/IOB  Yepe3 YACPKUBAIOIUA 3MEEBHUK M CKBO3b KOJIOHKY ISl CBSI3bIBAHMSI
HOJIMIIENITHIOB, 332 CYET Yero BBICBOOOXIIEHHbIC IJIMKAHbI MEPEeMEIIAIOTCs] M3 KOJOHKH JUIS
CBSI3bIBAHUS TIOJIUIIETITH/IOB;

(d) mepemernenue, mox yHpaBJI€HHEM KOHTPOJUIEPA, BBICBOOOKIEHHBIX TIJIMKAHOB B
HaIpaBJIeHUH PEAKLIHOHHOTO 3MEEBHKA;

(e) mepemereHue, MO yIpaBIEHHEM KOHTPOJUIEpA, peareHTa IJisi MEYEeHHUs TIIMKaHOB B
HaIpaBJIeHUH BHICBOOOKIEHHBIX TNIMKAHOB MEPE UX MOMAJaHUEM B PEAKIIHOHHbIH 3MEEBHK, TaK
YTO peareHT /sl MEYEHUs TJIMKAHOB CMEIIUBAETCSI C BbICBOOOKIEHHBIMH TJIMKAHAMH U
bepmeHTamy,

(f) mepemerenue, mox ympasyieHHEM KOHTPOJLIEPA, CMECH B PEaKLMOHHbBII 3MEEBHK, B
pe3yJIbTaTe Yero MPOUCXOAUT MEYEHHEe TJIMKAHOB B CMECH;

(g) mepemelneHue, MO yMpaBIeHUEM KOHTPOJJIEPA, CMECH B OXJIAXKIAFOIIUI 3MEEBUK,
CMOHTHUPOBAHHBIA TMOCJIE pPEaKUHOHHOrO 3MEEeBHKa, 3a CuUeT Yero TemIeparypa CMecu
CHUKAETCS,

(h) mepemernenre, moa ymnpasieHHEM KOHTPOJUIEPA, OXJIAXKACHHON CMECH B KOJIOHKY IS
IJINKAHOB, CMOHTHPOBAHHYIO MOCJIE OXJIAXKIAIOIIEro 3MEeBHKa, B PE3YJIbTATE Uero MPaKTHYECKU
BCE MEUEHbIE [JIMKAHbI CBSI3bIBAIOTCS C KOJOHKOH ISl CBSI3bIBAHMS TJIMKAHOB;

(1) yctaHOBKY, TOJ yHpaBJI€HHEM KOHTPOJUIEPA, MHOTOIOPTOBOIO KiaraHa BO BTOPOE
NOJIOJKEHHE, MPU KOTOPOM KOJIOHKA JJIsl CBSI3bIBAHUSI TJIMKAHOB COEIMHEHA 10 TeKy4el cperne
MCTOYHHKOM PacTBOpa 3Jroupyromiero Oydepa yepes BTopoil mOpT MHOrOMOPTOBOTO KJIAINaHa;

(J) xorma MHOTOIOPTOBBIN KJIANIAH HAXOIHMTCS BO BTOPOM MOJIOKEHUH, NEepeMelleHue,
NIOJ] YIIPaBJIEHUEM KOHTpOJIIepa, 3JIOUpYIoIIero Oydepa 13 UCTOUYHUKA dI0Upyromero Oydepa
B KOJIOHKY JUJIsl CBSI3bIBAHHsI TJIMKAHOB M CKBO3b KOJIOHKY JUJIsI CBSI3bIBAHMsSI TJIMKAHOB, 33 CUET
Yero 3JIIOUPYIOTCS TJIMKAHBI, CBSI3aHHBIE C KOJOHKOMU JIJIs CBSI3bIBAHUSI [NIHKAHOB; U

(k) mepemelneHue, MoOx yHpaBlIEHHEM KOHTPOJUIEPA, SJIOMPOBAHHBIX TJIMKAHOB B
YCTPOMCTBO J1JIsl aHAJTN3A TIIHKAHOB.

15. Cnocob mo m. 14, momonHUTENbHO mpeaycMmarpuBaroinui, mocie (e) u nepen (f),
nepeMereHre, Mo YIpaBIeHHeM KOHTPOJJIepa, CMECH B BaKyyM-alnapar, CMOHTHPOBaHHbII
NOCJIe KOJIOHKH JJIsl CBSI3bIBAHHSI TIOJIUIENTHIOB U IO PEaKLIMOHHOTO 3MEEBUKA, 32 CUET Yero M3
CMeCH MPAKTUYECKH MOJHOCTBIO YAAJSIOTCS My3bIPbKH I'a3a.

16. Cnoco® mo m. 14 wnu m. 15, JOMONHUTENBHO NPEeRyCMaTpHUBAKOIINK, rmocne (J) u
nepen (k), mepemermenue, mMoa yrmpaBjieHUEM KOHTPOJLIEpPA, SJFOUPOBAHHBIX TIMKAHOB CKBO3b
CMECHUTEJIbHYIO Kamepy, CMOHTHPOBAHHYIO TMOCJIE KOJIOHKH il CBSI3bIBAHUS TJIMKAHOB U 0
YCTpPOICTBA 1JIsl aHAJIM3a TJIMKAHOB.

17. Cnocob6 mno mrobomy wu3 nm. 14-16, OOMONHUTENPHO MpenyCMaTPUBAOIIHNNA
yIpaBjieHUe, C TOMOIIBIO TPOLECCOpa, KOJOHKOW JUIi CBSA3BIBAHUS MOJMIENTHIOB IS

NOJ/IeP>KaHHsI KOJIOHKH ISl CBSI3bIBAHUS TOJIUIIENTUOB NIPU TeMIepaType NpudIu3uTenpHo 38
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rpanycos Llenbcus.

18. Cnocob6 mno mrobomy wu3 nm. 14-17, DONONHUTENBPHO MpenyCMaTpPUBAOIIHMNA
yIOpaBlieHUe, C TOMOINBIO IPOLECCOopa, pPEaKLUUOHHBIM 3MEEBUKOM [UIsl TOAJEp KaHUs
PEaKIMOHHOTO 3MeEBUKa MU Temreparype npudausurenbHo 80 rpagycos Llenbcus.

19. Cnoco6 mo mobomy u3 mm. 14-18, raoe (f) mpemycmarpuBaeT nepemerneHue, Mox
yIOpaBJI€HUEM KOHTpPOJIEpa, CMECH B PpEaKLUUOHHBI 3MEEBHK, B pE3yJbTaTe 4ero
OCyLIeCTBIIAETCS (PIIyOPECIIEHTHOE MEUEHHE TIIMKAHOB B CMECH.

20. 3akppiTasi cucTeMa JJsl MOATOTOBKU 0O0pas3lia B peXHME PeaJbHOrO BPEMEHHU st
aHaJM3a IMKaHOB, IPUYEM 3aKPhITasi CUCTEMAa COJIEPIKUT:

pesepByap, 00Janaromuii BO3SMOKHOCTBIO CONIEPIKaTh MOJUTIETITH/IBI,

YIEPKUBAIOIIUK 3MEEBHK, COCOMHEHHBI IO TeKyueH cpene ¢ OHOpPEakToOpoM H
CMOHTHPOBAHHBIN JJIsl TpUeMa 00pasna MOJHUIENTHIOB 3 OHOpeakTopa,;

MHOTOIOPTOBBIN  KJalaH, COECIMHEHHBbIH IO TEeKydel cpeae C YyAepPKUBAKOIIUM
3MEEBUKOM U NTOMEIEHHBIH [10Ce HEro,

KOJIOHKY JJIsl CBSI3bIBaHMS IOJIMIIENTUAOB, COEAMHEHHYIO [0 TeKyuel cpene ¢
MHOTOIMOPTOBBIM KJIAMTAHOM M CMOHTHPOBAHHYIO Ui NpHeMa o0pasla M3 YAEP KUBAIOLIETO
3MeeBHKa Yepe3 NepBblii NOPT MHOIOMOPTOBOTO KJIAINaHa,

UCTOYHUK IJIIOKAHA3, COEMHEHHBIN MO TeKyuell cpefe ¢ MHOIONOPTOBBIM KJIAMAaHOM U
CMOHTHUPOBAHHBIN AJI MOAAYU INIIOKAHA3 B KOJOHKY AJI CBSI3bIBAHUS IOJIMIENTHAOB, TaK UTO
INIIOKaHa3bl TPOHMKAIOT B IOJUIENTHAbI, CBSI3aHHBIE C KOJOHKOH Ui  CBS3bIBAHMS
NOJIUNIENTHUIOB,

UCTOYHUK PAaCTBOPA-HOCUTENs], COCAUHEHHBIH IO TEeKy4deill cpele C MHOTONOPTOBBIM
KJIATAHOM M CMOHTHUPOBAHHBIN A MOAAYU PacTBOPA-HOCUTENsS B KOJOHKY [JIsl CBSI3bIBAHMS
HOJIMIIETITU/IOB, I7l€ PACTBOP-HOCHTENb 00JIaaeT BO3MOKHOCTBIO BBICBOOOKIEHUS U MEpeHOca
IJINKAHOB U3 KOJIOHKHU AJIS CBSA3BIBAHUS MOJIUNENTHIOB,

NepBBI HACOC, CMOHTHUPOBAHHBIM IOCJE KOJOHKU Uil CBSI3bIBAHHS IOJIMIIENITUOB,
9yTOOBl HAMPABJIATH PEareHT JJisi MEUEHHs] TJIMKAHOB B HANpPaBJIEHHUH BBICBOOOIKIECHHBIX
TJIMKAHOB, MEPEHOCUMBIX W3 KOJIOHKH I CBSI3bIBAHMSI MOJMIENTHUIOB, TaK YTO pPEareHT AJis
MeYeHHUs [NINKaHOB CMEIINBAETCS C TIIMKaHaAMHU,

pPEaKLMOHHBbIM 3MEEeBUK, CMOHTHUPOBAHHBI TOCJIE€ KOJNIOHKM JJs  CBSI3bIBAHUSA
MOJIMIIENTHIOB M MEPBOrO HACOCA, MPUYEM PEAKIHMOHHBIA 3MEEBHK O0JIaaeT BO3MOXKHOCTBIO
nprueMa CMECH, COAepIKaIIel peareHT Al MEUSHHs TJINKAHOB U BBICBOOOKIACHHBIE TJIMKAHBL, U
o0ecriedeHns1 MeUeHHs! BBICBOOOKIEHHBIX ININKAHOB;

OXJIAKJAIOIIMM 3MEeBUK, CMOHTHUPOBAHHBII TIOCJE€ pPEaKLHUOHHOIO 3MeeBHKa U
oOnamaromuii  BO3MOXKHOCTBIO TpUEMa CMECH U3 PEAaKLUHMOHHOTO 3MEeEeBHKA, MPHYEM
OXJIAKIAIOLINI 3MEEBUK BBITMOJIHEH C BO3SMOKHOCTBIO CHUKEHUS TEMIIEpaTyphl CMECH,

KOJIOHKY JJIsl CBSI3bIBAHUS TJIMKAHOB, COEMHEHHYIO N0 TEKy4el Cpefie C OXJIaKAA0IIUM
3MEEBUKOM M C MHOTONOPTOBBIM KJIAallaHOM 4Yepe3 BTOPOH MOPT MHOTOMOPTOBOrO KJaraHa,
IpUYeM KOJIOHKA [JIs1 CBSI3bIBAHUS TIJIMKAHOB BBIMIOJIHEHA C BO3MOXKHOCTBHO CBSI3bIBAHMS

MPAaKTUYECKNU BCEX MCYCHBIX TJIMKAHOB, KOJIOHKa [AJis1 CBA3bIBAHUA TJIMKAHOB o6na)1aeT
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BO3MOXKHOCTBIO ITPHEMa PacTBOpa 3JIOHpyromero Oydepa yepe3 BTOpOil MOPT MHOTOIIOPTOBOTO
KJIallaHa, TJ€ PacTBOp JIIOUpyomero Oydepa >IOUPYET CBSI3aHHbIE MEUYeHbIE TJIMKAHBI U
NEPEHOCUT BJIFOMPOBAHHBIE MEYEHbIE INIMKAHBI B YCTPOICTBO I aHajiu3a TJIMKAHOB IIOCTE
KOJIOHKHM JJIs1 CBA3BIBAHUS [NINKAHOB.

21. Cucrema no 1. 20, re pesepByap MmpeaycMaTpuBaeT OUOpeaKkTop.

22. Cucrema mo m. 20 wim m. 21, JONONHUTENBHO COAEpIKallas BaKyyM-ammapar,
CMOHTHPOBAHHBII A0 PEAKLUUOHHOTO 3MEEBUKAa U IOCJIE KOJOHKH JJsl  CBA3bIBAHMS
MOJIUTMIENTHIOB U TEPBOr0 HAcOCa, NMPUYEM BaKyyM-amrapaT BBIIOJHEH C BO3MOXKHOCTBIO
MPaKTHYECKU MOJHOTO yaJeHHsl My3bIPbKOB ra3a U3 CMECH, COAepIKallel peareHT sl MeueHus
TJTUKAHOB U BBICBOOOKIEHHBIE TJIMKAHBI.

23. Cucrema o yrobomy u3 mm. 20-22, HOMOJHUTEIBHO CONEPIKaIlasi CMECHTEIbHYIO
KaMmepy, CMOHTHUPOBAHHYIO MOCJI€ KOJIOHKHU JJIsl CBSI3bIBAHUS IOJIUIIENITHAOB U 10 PEAKLIMOHHOTO
3MEEBHKa, T7Ie CMECHTENIbHAsl Kamepa o0jierdaer KOPPeKTHPOBKY KOMIIOHEHTA 3JIFOHUPYIOIIEro
Oydpepa C Me4YeHBIMH TIJIMKaHAMH, YTOOBI OH COOTBETCTBOBAJ HAYAJIbHOMY COCTOSTHHIO
Xpomarorpaduueckoil TOABIKHOM (a3bl.

24. Cucrema mo mobomy u3 mm. 20-23, rae MHOTONMOPTOBBIN KIIANaH MPEACTaBISET
cobotii knanaH ¢ 12 nepudepruaeckuMu MopTaMu U LEHTPAIBHBIM OOIIUM ITOPTOM.

25. Cucrema mo ymrobomy u3 mm. 20-24, rae KOJIOHKA ISl CBSI3bIBAHUS MOJUITCTITHIOB
BbIOpaHa W3 TPYIIBL, COCTOSALIEH M3 KOJOHKU ¢ OenkoM A, KOJOHKU ¢ OenkoM G, KOJIOHKH C
oenkom A/G, konoHku C OenkoMm L, KOJOHKM HJisi pasaeleHuss aMUHOKHCIJIOT, KOJIOHKU C
aBUIMHOM, KOJIOHKHM CO CTPENTABUIUHOM, KOJOHKH JJI CBSI3bIBAHMS YIJIEBOAOB, KOJOHKHU AJIs
pasfeneHuss yrieBOAOB, KOJOHKU C TJIyTaTUOHOM, KOJOHKH C TeNapuHOM, KOJIOHKU JJist
ruapooOHBIX B3aMMOIEHCTBUH, HMMMyHOA(Q(PHUHHONW KOJOHKH, KOJOHKH JJIsI pasfesieHus
HYKJIEOTUI0B/KOQEPMEHTOB, CHNENHUAIN3UPOBAHHON KOJIOHKM M KOJOHKH Uit adUHHON
XpomaTorpaduu ¢ ucrosp3oBaHneM HMMOOHII30BaHHbIX MeTaiuios (IMAC).

26. Cucrema 1o modomy u3 m. 20-25, rae riiroKaHasbl BRIOPaHbI U3 TPYIIIbL, COCTOSIIEH
U3 SHIOMIMKO3UAa3, Tiuko3amuaas U O-rimkaHas, a Takke UX KOMOWHALIUH.

27. Cucrema mo m. 26, rne SHIOTIMKO3UAA3bl BHIOPAHBI M3 TPYIIIBL, COCTOSINENH W3
sHAorauKo3unasbl D, supormmkosupasbl F (3Hmornmmkosunassl F1, sHpornmkosupassl F2 u
SHAOMMKO3UAa3bl F3, a Takke WX KOMOWHAIMI), SHAOTIMKO3WAa3bl H, sHIOrmKo3uaassl S,
SHAOTMIMKO3UAAa3bl M U 3HIOrIMKOo3uAa3k B.

28. Cucrema mo m. 26, rae TIMKO3aMHIa3bl BBIOPAHBI M3 TPYIIIbL, COCTOSIIEH U3
rnukonentunaas, nentua-N-riuko3una3, PNGas, N-rnmukoruaponas u N-riukaHas.

29. Cucrema mo n. 28, rne PNGasa npencrasnser coboii mentun-N-riukosunasy F
(PNGF).

30. Cucrema no 1. 26, rae O-ramkanassl npeacTaBisioT codoit s3an0-GalNAc-azy D wn
suno-GalNAc-a3y A.

31. Cucrema mo moOomy wu3 mm. 20-30, roe peareHT Iid MEYeHHs TJIMKaHOB
npencrasisier coooit uryopodop uimu xpomodop.

32. Cucrema mo mn. 31, rne ¢ayopodop BbIOpaH H3 rpymmel, cocTosmed H3 2-
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aMHUHOOEH30MHON KHUCIIOTBI, JUHATPUEBOH comu §-amuHoHaTanuH-1,3,6-TpucyaspoHoBOM
KHUCJIOTBI, TPHUHATPUEBOM conu  8-amuHOHAdTanMH-1,3,6-TpHUCyNbHOHOBON  KHCIOTBI U
aHTpaHWJIAMHIA, 4-MEeTOKCUOEH3aMUNHA.

33. Cucrema mo mn. 31, rme xpomodop mnpeaycmarpuBaer 3-MeTui-1-peHnin-2-
UPA30JIMH-5-0H I (peHUIruapasuH.

34. Cucrema mo jrobomy u3 mm. 20-33, rae KOJOHKA Uil CBSI3bIBAHUSI TJIMKAHOB
HpencTaBisieT COO0H KOJIOHKY € MOPUCTBIM I'PaUTH3NPOBAHHBIM YIIIEPOOM.

35. Cucrema no nmobomy u3 mm. 20-34, MOMOJHHUTENBHO COAep Kalnasi BTOPOW HACOC,
CMOHTHPOBAHHBIN 1O MHOTOMIOPTOBOTO KJAMaHa, Ul MPOKauYMBaHUs 00pasla MOJIMNEeNTUAOB 3
pesepByapa B yIEp>KUBAIOIINI 3MEEBUK.

36. Cucrema mo mobomy u3 mm. 20-35, NOMONHHUTENTBHO COAEpIKalasi KOHTPOJLIEP,
CBSI3aHHBII KOMMYHHKALIMOHHBIM B3aUMOJEWCTBUEM C MHOIONOPTOBBIM KJANAHOM, MpUYEM
KOHTPOJUIEP BBIMIOJHEH C BO3MOXHOCTBIO H30HMPATEIbHO OTKPHIBATH M 3aKPHIBATh MEPBbIA H
BTOPOI1 MOPTHI MHOT'OIIOPTOBOTO KJIAMAaHa.

37. Cucrema no modomy u3 mm. 20-36, ZONMOJHUTENBHO COAEpIKallasi HarpeBaTeIbHBIN
3JIEMEHT, YCTAaHOBJICHHBI HEMOCPEACTBEHHO BOJM3M PEAKLUMOHHOTO 3MEEBUKA, IPHYEM
HarpeBaTeNIbHbIIN 3JIEMEHT BBINIOJHEH C BO3MOXKHOCTBIO MOJAEPKaHUs PEAKLMOHHOTO 3MeeBHKa
npu Temreparype npudamsurensHo 80 rpagycos Llenbcust.

38. 3akpslTast cucTtemMa sl TOATOTOBKH 00pas3lia B peXMME PEajJbHOrO BPEMEHH IS
aHaJIN3a INIMKAHOB, IPUYEM 3aKPhITasi CUCTEMA COJIEPKUT:

MHOTOIOPTOBBIN KJIAIaH,

YAEPKUBAIOLIUI 3MEEBUK, PACIIONOKEHHBIM O MHOIOIIOPTOBOIO KJIalaHa,

KOJIOHKY IJIsl CBSA3BIBAHMs MOJIMIENTHUIOB, COEIUHEHHYIO MO TEeKy4el cpefe C MepBbIM
IIOPTOM MHOTOIIOPTOBOIO KJIallaHa U PACMIONIOKEHHYIO TIOCTIE HETO;

PEaKLUOHHBIM 3MEEBUK, CMOHTHPOBAHHBI TIOCJAE€ KOJIOHKM [l  CBSI3bIBAHUSA
MOJIUTIENITH]IOB,

OXJIAKIAIOIINH 3MEEBUK, CMOHTHUPOBAHHBIN MOCIIE PeaKIIMIOHHOTO 3MEEBHUKA,

KOJIOHKY JUIsl CBSI3bIBAHUS TJIMKAHOB, COEIMHEHHYIO 0 TeKy4del cpefie ¢ OXJIaXKAaIUM
3MEEBUKOM M PACIIOJIOKEHHYIO TIOCJ€ HEro, MpUYeM KOJOHKA JJisl CBSI3bIBAHMS TJIMKAHOB
COeMHEHa [0 TeKyuel cpede C MHOTOMOPTOBBIM KJamaHOM uepe3 BTOpPOH MopT
MHOTOMOPTOBOIO KJIanaHa; u

KOHTPOJIIEP, CBSI3aHHBIMI KOMMYHUKALIMOHHBIM B3aUMOJEICTBHEM C MHOIONOPTOBBIM
KJIANIaHOM U COJIEP KallHil 3alIOMHUHA0IIee YCTPONHCTBO, MPOLIECCOP U aJITOPUTM, XPAHSILIUICS B
3aMIOMHMHAKOIIEM YCTPONCTBE U UCTIOJIHSAEMBIN MPOLIECCOPOM IJIA:

(a) mepemeriennst oOpasa MPONYKTa, COAEPKAIIETO MOJUIENTUIBI, B YISPKUBAFOIIUN
3MEEBHK;

(b) ycraHOBKH MHOTIOMOPTOBOTO KJallaHA B MEPBOE TIOJIOKEHHE, TPH KOTOPOM
YAEPKUBAIOLIUNA 3MEEBUK COEAMHEH IO TEeKydel cpene C KOJOHKOM JJisi CBA3bIBAHUS
NOJIUIENTHIOB Yepe3 MEPBBbI MOPT MHOTOMOPTOBOTO KJANAaHAa, TaK 4YTO Oo0Opasel NmepeTeKkaer B

MIEPBYIO KOJIOHKY, B P€3YJIbTATE YEero MPAKTUYECKH BCE MOJUTIENTHABI B 00pa3Lie CBSA3BIBAIOTCS C
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KOJIOHKOH JIJIs1 CBSI3BIBAHUS ITOJIUTNIENTHAOB,;

(c) xorma MHOTOMOPTOBBIM KJIallaH HAXOAUTCA B TEPBOM IOJIOXKEHWUH, TEepPEeMeIleHNe
IJIIOKaHA3 B KOJIOHKY JUIsl CBSI3BIBAHUS IOJIMIIENTHIOB 4epe3 YA KUBAIOLIUN 3MEEBUK IS
BBICBOOOXKIIEHHs TJIMKAHOB M3 CBS3aHHBIX IOJIMIENTUIOB, a 3aTeM IepeMeleHHe pacTBopa-
HOCHUTEJISl B KOJIOHKY JUIsl CBSI3bIBAHUS IOJIMIENTUAOB Yepe3 YAEeP KUBAIOLINI 3MEEBUK U CKBO3b
KOJIOHKY IUIsl CBSI3bIBAHHSI IOJIUIENTHIOB, 32 CUET Yero MPaKTHYECKH BCE BBICBOOOKIEHHBIE
TJIMKaHbI TIEPEMELIAIOTCS U3 KOJIOHKH ISl CBSI3bIBAHUS MOJMIIENTHIOB,

(d) mnepemerneHuss BBICBOOOKIEHHBIX TIJIMKAHOB B HAIpPABIEHUH PEAKIUOHHOTO
3MEEBUKA,

(e) mepemMerneHus1 peareHTa JUIsi MEYSHHs TJIMKAHOB B HANPABJIEHUH BBICBOOOIKIEHHBIX
IJIUKAHOB TIepel UX TOMAaJaHUEM B PEAKIMOHHBIA 3MEEBHK, TaK YTO PEAreHT Ui MEUYEHHs
TJTUKAHOB CMELITUBAETCS C BBICBOOOKIEHHBIMHU TJIMKAHAMU,

(f) nmepemernenust cmecu BbICBOOOKICHHBIX INIMKAHOB U PeareHTa Uik MEYEeHUS TJIMKAHOB
B PEAKLIMOHHBIN 3MEEBHK, B PE3YJIbTATE YETrO MPOUCXOANT MEUEHHE ININKAHOB B CMECH,

(g) mepememeHUss CMeCH B OXJIAKTAIOMUNA 3MEEBUK, CMOHTHPOBAHHBIA IOCIHE
PEaKIMOHHOTO 3MEEBHKA, TIe OXJIAKIAAIOIIUI 3MEEBUK CHI)KAET TEMIIEPaTypy CMECH,

(h) mepemerneHust cMecu B KOJIOHKY AJISI CBSI3bIBAHUS TJIMKAHOB, B PE3yJbTaTe YEro
MEUEHbIE TIIMKAHbI CBA3BIBAIOTCS C KOJIOHKOM /IS CBSI3bIBAHUS TJIMKAHOB,;

(1) ycTaHOBKM MHOTOIOPTOBOTO KJIAIIaHA BO BTOPOE IOJIOKEHUE, MIPU KOTOPOM KOJIOHKA
I CBA3BIBAHMS IJIMKAHOB COEAMHEHA IO TeKy4dell cpene ¢ HCTOYHMKOM pacTBOpa
smoupyromiero Oydepa depes BTOpoi MOPT MHOTOIIOPTOBOTO KJTaNaHa, 1

(J) xorma MHOTOMOPTOBBIN KJIAIIAaH HAXOAWUTCS BO BTOPOM IIOJIOKEHUH, TEepeMeIleHNe
3MoupyoLero OypepHoro pacTBopa 13 HCTOYHHKA PAacTBOpa daoupyroiero Oydepa B KOJIOHKY
I CBSI3bIBAHMS TJIMKAHOB W CKBO3b KOJIOHKY JJIs1 CBSI3bIBAHUS TJIMKAHOB, 32 CUET Yero
SMOUPYIOTCS TIMKaHbIL, CBA3aHHBIE C KOJIOHKOMH JUIs CBSA3bIBAHUS ININKAHOB.

39. Cucrema no 1. 38, TOMOJHUTENIBHO COAEpIKAILasl BaKyyM-armapaT, CMOHTHPOBAaHHBIN
J0 PEAKLHMOHHOTO 3MEEBHKAa M TMOCTE KOJOHKH JJIsi CBSI3bIBAHUS TOJMIICNITHIOB M IEPBOTO
HAcoca, MPUYEM BaKyyM-arapar BBIIOJIHEH ¢ BO3MOKHOCTBIO MPAKTHYECKH MOJTHOTO YIAJICHHS
Ny3bIPbKOB 'a3a U3 CMECH, COAEp KAl peareHT JJisi MeUeHHs TJIMKAHOB U BbICBOOOXKICHHBIE
TJTUKAHBL.

40. Cucrema 1o n. 38 wiu 0. 39, NONOJHUTENBHO COZepKallas CMECUTENIbHYIO KaMepy,
CMOHTHPOBAHHYIO TIOCJI€ KOJOHKH JUJIsl CBSI3bIBAHUSI TOJHIENTHAOB M 1O PEaKIHOHHOTO
3MEEBHKa, IJIe CMECUTENIbHAS KaMepa COACHCTBYET KOPPEKTUPOBKE KOMITOHEHTA 3JTFOUPYIOIIETrO
Oydpepa C Me4YeHBIMH TIJIMKaHAMH, YTOOBI OH COOTBETCTBOBAJ HAYAJIIbHOMY COCTOSTHHIO
Xpomarorpaduueckoi NOABIKHON (a3bl.

41. Cucrema mo mobomy m3 nm. 38-40, rae anropuT™, HCIONHSEMBIA MPOLECCOPOM,
nepemernaer oOpasen U3 pe3epByapa, coaepkaiiero oopasel, B yAep>KUBAIOIIUI 3MEEBHUK.

42. Cucrema o modomy u3 . 38-41, rae pesepByap npeaycMaTpubaeT OHOPEaKTop.

43. Cucrema mo smoboMy u3 nm. 38-42, rae anroputM, HCIOJNHSAEMBIA MPOLIECCOPOM,

NepeMEeacT 3JJIOUPOBAHHBIC INIMKAHBI U3 KOJIOHKU IJIA CBA3bIBAHUS INIMKAHOB B YCTpOﬁCTBO JJLA
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aHaJIN3a INIMKaHOB.

44. Cucrema mo jmrobOomy u3 mm. 38-43, rae KOJIOHKA ISl CBSI3bIBAHUSI ITOJUITCTITHIOB
BbIOpaHa W3 TPYIIBL, COCTOALIEH M3 KOJOHKU ¢ OenkoM A, KOJOHKU ¢ OenkoM G, KOJIOHKH C
oenkoM A/G, konoHku C¢ OenkoMm L, KOJOHKM HJisi pasaeleHuss aMHHOKHCIJIOT, KOJIOHKU C
aBUAMHOM, KOJIOHKHM CO CTPENTABUIUHOM, KOJOHKU JI CBSI3bIBAHMS YIVIEBOAOB, KOJOHKHU AJIS
pasfeneHusl yrieBOAOB, KOJOHKH C TJIyTaTHOHOM, KOJOHKH C TeNapuHOM, KOJIOHKU JJIst
ruapooOHBIX B3aMMOJEHCTBUH, HMMMyHOA(Q(GUHHONW KOJOHKH, KOJOHKH MU pasfesieHus
HYKJICOTHIOB/KOQEPMEHTOB, CIELUATU3UPOBAHHON KOJOHKH W KOJIOHKH JJisi  apPUHHOM
xpomMaTorpaduu ¢ UCMOIb30BaHUEM UMMOOMITN30BaHHBIX MeTaioB (IMAC).

45. Cucrema o modomy u3 . 38-44, rae riirokaHasbl BBIOPaHbI U3 TPYIIIBL, COCTOSIIEH
U3 SHIOMIMKO3UAa3, TiuKo3amuaas 1 O-rimKaHas, a Takke UX KOMOWHALINH.

46. Cucrema 1o 1. 45, rie SHAOTIUKO3UIa3bl BBIOPAHBI M3 TPYIIIbI, COCTOSIIIEN U3 SHIO-
D, supnormuko3unassl F (3rnornukosunasel F1, sanornukosunassl F2 u supnornukosunasser F3, a
Tak)ke X KOMOWHAIWIT), SHIOrInKo3uAa3el H, sum0-S, sH10-M 1 5H70-B.

47. Cucrema mo m. 45, rme riamkKo3aMuzaasbl BbIOpaHbl M3 TPYMIbL, COCTOSALIEH W3
rmkonentunaas, nentua-N-rnuko3una3, PNGas, N-rnmukoruaponas u N-riukanas.

48. Cucrema mo mn. 47, rne PNGasa mpencrasnser coboii nentua-N-rnukosunasy F
(PNGF).

49. Cucrema 1o 1. 45, rane O-rimKaHassl NPeACTaBISIOT cobol sHn0-GalNAc-a3y D nnn
sun0-GalNAc-azy A.

50. Cucrema mo smobomy u3 mm. 37-48, roe KOJNIOHKA MJisi CBS3BIBAHUS TJIMKAHOB
NPEACTABISIET COOON KOJIIOHKY C MOPUCTBIM I'paUTH3UPOBAHHBIM YTIIEPOAOM.

51. Cucrema mo moOomy wu3 mm. 37-49, raoe peareHT il Me4YeHHs TJIMKAHOB
npezacrasisier cobo ¢uyopodop uiu xpomodop.

52. Cucrema mo mn. 51, rae d¢uyopodop BbIOpaH W3 TpYIIBL, COCTOSIEH H3 2-
AMHHOAKpUIOHA, IUHATpHeBOH conu 8-amuHOHadTamnH-1,3,6-TprCyIbHOHOBON  KUCIIOTHI,
TPUHATPUEBOH conu 8-amuHOHAadTaIMH-1,3,6-TpUCYIB(POHOBON KUCIOTHI U aHTpPAHWIAMUAA, 4-
METOKCUOCH3aMUIHHA.

53. Cucrema mo m 51, rme xpomodop npeaycMarpuBaer 3-meTwi-1-¢peHunn-2-
UPA30JIMH-5-0H W (PeHUIrHaApasuH.

54. Cucrema mo mobomy u3 nm. 38-53, rae KOHTPOJUIEp BBINOJIHEH C BO3MOKHOCTBIO
NOJ/IePKAaHUsT KOJIOHKH ISl CBSI3bIBAHUS TTOJIUIIENTUOB NIPU TEMIepaType NpuOIU3UTENbHO 38
rpanycos Llenbcus.

55. Cucrema mo m. 54, rae KOHTPOJIJIEP BBIMIOJIHEH C BO3MOXKHOCTBIO TMOIAEPIKAHUS
PEaKIMOHHOTO 3MEEBHKA MPH Temrieparype npudausurensHo 80 rpagycos Llenbeus.

56. Cnoco0 mo mm. 1-19 mmu cucrema no mm. 20-55, rae monumentun U3 MPOAYKTa
NpPEeACTaBIsIET COOOH TeparneBTUIECKUN MOJHUITETITHI.

57. Crnoco® mnm cucrema mo 1. 56, rae TepaneBTUUECKUI NOJMIIENTHI BBIOpaH W3
IPYIIIBI, COCTOSIEN M3 aHTUTENAa WIM €ro aHTUT'€HCBS3bIBAIOLIErO (hPparMeHTa, MpOU3BOIHOTO

AHTUTECIIa UIIN (bparMeHTa AHTUTCIIa U CJIUTOrO MOJHUIICIITUAA.
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58. Crocob wnm cucreMa 1o 1. 57, Tie aHTUTENIO BBIOPAHO M3 TPYMIIbL, COCTOSIIEH M3
uHbpkcumaba, Oepaumsymada, pannOuzymada, nerykcnmada, pannOuzymada, majiuBu3ymaa,
abaroBomaba, aOumkcmmaba, akTokcymada, amamumymada, adenumomada, adyrysymada,
amaunzymaba, amanusymaba merona, aldS18, amemrysymaba, amupokymaba, anemTy3ymada,
anbTymMomaba, amarykcumaba, aHarymomaba MmadeHaTokca, aHpykuH3ymada, amonuzymada,
apuutymomaba, asenmsymaba, antuHyMaba, artiusymada, aroponumuymada, TOLMIN3ymada,
OanuHey3ymada, Oazunukcumada, OaBuTyKCHMa0A, Oexktymomada, Oenmumymada,
Oenpanmsymaba, Oeprunmmymada,  Oesmnecomaba,  OeBaumsymaba,  0Oe30TOKCyMala,
ournmpomaba, OwuBary3ymaba, OuBaTy3ymaba MepraH3uHa, OnuHaTymomaba, Oyoco3ymada,
Opentykcumaba BenoTuHa, OpuwakuHymaba, Opomanmymaba, KkaHakuHymaba, KaHTy3ymada
MepTaH3MHA, KaHTy3ymMaba MepTaH3WHa, KarampsyMmaba, karmpomaba neHaeTuaa, kKapiymada,
katymakcomaba, cc49, uenenusymaba, uepronmsymada merojia, merykcumada, murarysymada
forarokca, HUKCyTyMyma0a, Kja3akuzymada, KjaeHoaukcuMaba, KinBaTy3ymada TeTpakceTaHa,
koHaTymymaba, KpeHedymaba, cr6261, namerysymaba, nakiusymada, manoTysymada,
napatrymymaba, nemiusymaba, JneHocymaba, gnerymomaba, jgopamMomada  apuUTOKCa,
aposutymada, ayiurorymada, aymuiymada, 3KpoMekchmada, sKynusymada, 3mobakomada,
sapekoyiomada, sdammsymada, >¢pyHrymada, 3moTysymada, sicuiuMomada, SHaBaTy3ymaoa,
sHMMoOMaba  merojla,  JHOKM3ymMaba, 3HOku3ymada, 3HOTHKyMaba,  3HOTHKyMada,
SHCUTYKCHMaba, smuTtymMoMaba LUTYKCeTaHa, 3mpaTy3ymada, spimsymada, 3pTymakcomada,
srtapauusymadba,  aTponmm3ymaba,  skcOmBuUpymada,  skcOuBupymaba,  ¢aHomecomada,
dapanmumomada, daprnerysymada, dacunymada, tbta05, ¢ensusymada, ¢eszakunymada,
¢duknatysymada, ¢urnrymymada, ¢bnanBotymada, ¢dbonTONM3YyMa0a, ¢dopanymada,
¢dopasupymaba, ¢pesonumymada, Qynapanymada, ¢yrykcumaba, ramukcumada, raHutymada,
raHTeHepyMaba, raBuinMomada, reMrysymada O30raMHLMHA, FeBOKH3ymMada, TMpeHTykcuMada,
rnmembarymymaba  BegoTuHa, roiaumymaba, rommiumkcumada,  gs6624,  umbanmmsymada,
ubpurymomaba THUyKCeTaHa, UKpykymaba, wuroBomada, wummmupomada, wumMrary3ymaoa,
WHKJIakymMa0a, uHAaTykcumaba paBTaH3WHA, MHMIUKCMMada, WHTETYMyMada, HHOIMMOMAa0a,
WHOTy3ymMa0a O30raMHiMHA, unwinMymada, wupatymymada, wuronusymada, HKCEeKu3ymada,
KenukcuMata, nabery3ymada, nedpukuzymada, nemanesomada, JaepaenuMymaoa,
nekcatymymada, nubuBupymada, nurenusymada, nuHTy3ymada, nupriymada, JOpBOTy3ymada
MEpPTaHCHHA, JIyKaTymymaoa, JyMUIMKcumada, Mmaratymymaoa, MaciauMomaoa,
MaBpUIMMyMala, MaTy3ymaoa, Mernonuzymada, MerennMymada, MHIaTy3ymaoa,
MuHperymoMaba,  MuTymMomada,  Moramyiusymada,  Mopoiaummymada, — MoOTaBHU3yMala,
MOKceTyMoMada MacynoTokca, MypoMoHaba-cd3, Hakojomaba TadeHaTokca, HaMuiaymada,
HanTyMoMmaba scradeHaTtokca, HapHyTymada, Hartamusymada, Hebakymaba, Henmutymymada,
HepenuMomaba, HecBakymaba, HHMMOTy3ymMaba, HHBOJymMada, Hoderymomada MepIeHTaHa,
okapary3ymada, okpenusymada, onmymumomada, odarymymada, onaparymada, oJioKM3ymMada,
omanuzymaba, oHaptysymaba, omopry3ymaba MOHATOKca, operoBomada, OpTHKyMala,
orenukcuzymaba, okcenymada, o3aHe3ymada, o3opann3ymada, marubakcumada, manuBu3ymada,

naHuTymymada,  maHobakymaba,  mapcary3ymaba,  mackonuzymaba, — marekiusymada,
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narpurymada, meMTymMomada, mepakusymada, nepry3symada, mekcennzymada, muaminsymada,
nuHTYyMOMaOa, Tulakynymaba, moHe3ymaba, mnpuiankcumada, mnpurymymabda, PRO 140,
kBmiIn3ymMaba, pakorymomada, panperymada, padusupymada, pamynmpymada, panudbusymada,
pakcubakymaba, peraBupymada, peciuzymada, puinorymymada, purykcumada, podatymymada,
posnenymaba, pomoco3ymaba, poHTanuzymada, poBenusymada, pymiusdymada, camanuzymada,
capunymaba, carymomaba TmTeHAeTHaa, CeKykuHymaba, ceBupymada, cuOpoTy3ymalda,
cudanumymada, cunrykcumaba, cumrysymada, curimsymada, cupykymaba, cosaHesymada,
comuTomaba, coHemusymada, COHTy3ymaba, cramyjiymaba, cyjecomaba, CyBusymada,
tabanymaba, Takary3ymaba TeTpakceTaHa, Tajmouusymaba, Tanmusymada, TaHe3ymala,
TamuTymMmomMaba — manTokca, Tedubasymaba, Tenumomaba — apuTOKCa, TeHATyMoMaoa,
tepubazymada, Temumomada apuTOKCa, TeHarymomada, TeHelIukKcumada, Teruuzymada,
terporymyMaba, tesenenymada, TGN1412, tpemenumymabda, TunminMymada, THIApaKu3ymaoa,
turarysymaba, TNX-650, rtoummnmsymada, Topamusymada, To3uTymomMada, TpaiokuHymada,
tpacrysymaba, TRBSO7, tperamusymaba, tpemennmymada, TyKOTy3ymada LEIMOJIECHKIHA,
TyBUpyMaba, yomutykcumaba, ypenymada, yprokcasymaba, ycrekumHymada, BanmaJukcumada,
BaTenu3ymaba, Benonm3yMada, BenTy3ymada, Bemajgummomada, BeceHKymada, BUCHIM3YMada,
BOJIOIIMKCcUMaba, Bopcerydymada madomoTuHa, BOTyMyMada, 3anyTymymada, 3aHOIMMyMada,
3arykcumada, 3upamumymada, 30JuMOMada apuUTOKCAa M TE€X AHTUTEN, KOTOPbIe IMOKA3aHbI B
tabmmue 1.

59. Crocob mnu cucrema 1o m. 56, rae TepaneBTUYECKUI MOJUMENTH I MPENCTABISET
co0oli monunenTua, BeIOpaHHBIN U3 TPYIIIBL, COCTOALICH U3 rNIMKonpoTenHa, nomunentuaa CD,
nojunentuna peuenropa HER, monunenTuna kneToyHoW anare3uu, nojunentuaa (akropa
pOCTa, TOJMIMENTHIA HWHCYJHHA, POJCTBEHHOTO WHCYJIMHY MOJHUIENTUAA, KOAryJSIIHOHHOIO
MOJIUMENTHIA, POICTBEHHOIO KOATYJIILIMOHHOMY TOJHNenTHaa, anbOymuna, IgE, aHTHreHa
IPYIIIBI KPOBH, KOJIOHHECTUMYJIHPYIOLIETro GakTopa, peuentopa, Heliporpodudeckoro pakropa,
uHTeppepoHa, HHTEpJIEHKMHA, BUPYCHOrO AHTHIEHA, JIMIOMPOTEMHA, KaJbIIMTOHWHA,
TJIIOKAaroHa, MPEACepIHOro HaTpuilypeTudeckoro (akrtopa, JerodyHoro cypdakranra, dakropa
HeKkpo3a onyxoju-aibda u -Oera, SHKedaNIUHA3bl, ACCOLMHPOBAHHOIO C  MBIIIUHBIM
roHagorpornuHoMm nientuna, JHKas3el, unaruOuna, akTuBuHA, WHTEerpuHa, Oenka A, Oenka D,
peBMaTougHOro  (akropa, HMMMYHOTOKCHMHA, KOCTHOTO  MopdoreHerndeckoro Oenka,
CYMEPOKCHITUCMYTa3bl, MOBEPXHOCTHOIO MEMOPAHHOTO MOJHUMENTHAA, (aKkTopa YCKOPEHHs
pacnana, Oenka oOonouku Bupyca, BbBbiBatouiero CIIMJ], TpaHCMOPTHOroO MONUMENTHIA,
KXOMUHIT»-pPEIeNnTopa,  aApecCHHa,  PEeryJsaTOPHOrO  MOJHIENTHIA, HWMMYHOAre3HHa,
muocTatuHa, nomunentuaa TALL, aMHUIOMIHOTO TOJIMIENTHIA, CTPOMAIBHOTO JTUM(OMO3THHA
tumyca, jguranga RANK, nomunentuna c-kit, peuenropa TNF u aHTHOMO3THHA, a TaKke HX
OMONIOrnYecKr aKTUBHBIX (JPArMEHTOB, aHAJIOTOB HJIH BAPHAHTOB.

60. Croco0 OTCNeXHMBaHHMS BCTPOEHHOIO aHAJM3a B pPEXHUME PeaJbHOTO BpPEMEHH,
BBITIOJTHSIEMOTO 3aKpbITON cucTeMok 1o 1. 20 uin 1. 38, mpudem crocod npeaycMaTpuBaeT:

OIpeAeNICeHHe TOrO, VIOBJIETBOPSIIOT JIM YCJIOBUSL B 3aKPBITOW CHUCTEME 3apaHee

3aJaHHOMY IMOPOroBOMY 3HAYUCHUIO TPOU3BOAUTECIIBHOCTH, U
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€CIIM ONpENENIEHO, YTO YCJIOBUS B 3aKPBITOH CHCTEME HE YAOBJIETBOPSIOT 3apaHee
3aJaHHOMY MOPOTOBOMY 3HAYEHHUIO NMPOU3BOAMTEIBHOCTH, KOPPEKTUPOBKY IO MEHBLIEH Mepe
OJTHOTO KOMITIOHEHTA KYJIBTYPbI KJIETOK JI0 TeX NOp, TIOKA YCIOBUS B 3aKPBITON CHCTEME He OynyT
yIIOBJIETBOPSTH 3apaHee 3aJaHHOMY IIOPOrOBOMY 3HAUEHHIO TPOU3BOAUTENBHOCTH.

61. Crmoco6 mo m. 60, rae KOppeKTUPOBKA MO MEHbLIeH Mepe OJHOrO0 KOMITOHEHTa
KYJBTYpbl KJIETOK BKJIIOYAET pEryJsilui0 OIHOrO WM Heckoiabkux u3 pH, naBneHus,
TEMIIePATYpPbl, TIOTOKA CPEAbI, COCTABA CPEABI, CTPATErNN CHAOXKEHUSI Ta3aMH, NePEeMEIIBaHUS,
cocTaBa 700aBOK, CKOPOCTH MOAA4YH TOOABOK HITH CKOPOCTU Nepy3HH.

62. Criocod mpoIeHHs: MPOU3BOACTBEHHOIO IHUKJIA ¢ PUMEHEHUEM 3aKPBITOH CHCTEMBbI
no . 20 wiu 1. 38, mpuueM crocod mpeayCcMaTpUBaET:

OTNpeNeNIeHHe TOTO, VYIOBJIETBOPSIFOT JIM YCJIOBUSL B 3aKPBITOM CHCTEME 3apaHee
3aJaHHOMY TIOPOTOBOMY 3HAYEHUIO MPOU3BOAUTEIBHOCTH; U

€CIIM OMpPENENICHO, YTO YCJOBUS B 3aKPBITOH CHCTEME HE YAOBIETBOPSIOT 3apaHee
3aJaHHOMY MOPOTOBOMY 3HAYEHHUIO MPOM3BOAUTEIBHOCTH, KOPPEKTUPOBKY IO MEHBLIEH Mepe
OJHOTO KOMITIOHEHTA KYJIBTYPbI KJIETOK JI0 TeX TOp, TIOKA YCIIOBUS B 3aKPBITON CHCTEME HE OyIyT
yIIOBJIETBOPSTH 3apaHee 3aJaHHOMY IIOPOrOBOMY 3HAUEHUIO MPOU3BOAUTEIBHOCTH.

63. Crnocob mo m. 62, rme KOppeKTUPOBKA MO MEHBbIIEH Mepe OIHOTO KOMIIOHEHTA
KYJBTYPbl KJETOK BKJIIOYAET PEryJsIHi0 OOHOrO WM HeCKOJNbkux u3 pH, naBneHus,
TEMIepaTypbl, IOTOKA CPEIbl, COCTaBa CPEIbl, CTPATErMH CHAOXKEHHUS ra3aMH, IMepeMelInBaHMS,
cocTaBa 00aBOK, CKOPOCTH MOAAYH 100ABOK MM CKOPOCTU Nephy3HH.

64. Ciocob CHMKEHUS pUCKA, TTPH HTOM CIIOCO0 MPenyCMaTpUBAET:

OTIpeJieNIeHHe JTaHHBIX IMPOLecca M KauecTBa INMPOAYKTA, aCCOLMHUPOBAHHBIX C padoTOil
3aKpBITON cuctemsl no 1. 20 wim 0. 38,

OTIpeJIeNIEHHE TOr0, COOTBETCTBYIOT JIM JAaHHBIE MPOLIeCCa U KauecTBa MPOJYKTa 3apaHee
3aJJaHHOMY TIOPOrOBOMY 3HAUEHUIO PUCKA; U

OTpeNesIeHHe TOro, MPONOJKATh JU pabOTy 3aKpbITOH CHCTEMBbI Ha OCHOBE TOTO,
yIIOBJIETBOPSIFOT JIM JIaHHBIE MPOLIECCa M KAa4eCTBa MPOAYKTA 3apaHee 3alaHHOMY TOPOrOBOMY
3HAYEHHIO PHCKA.

ITo noBepenHocTn
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