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3asBKa Ha JaHHOE M300peTeHNE 3asBIIET IPHOPUTET 10 TpeaBapuTenbHO 3asBke CIIIA Ne 61/926481, no-

JanHOi 13 sHBaps 2014 r., BKIIOUEHHO! B HACTOAIIMN JOKYMEHT BO BCEH CBOEH MOIHOTE MOCPEICTBOM CCHUIKH.
YpoBeHb TeXHUKH H300peTeHHs

PaznmuuHble MOCTTPaHCIAIUOHHBIE MOTU(HUKAINK, BKIIOYAIONINEC METWIHPOBAaHHUE, CyIb(haTHPOBaHUE,
(hochopunmpoBanue, TPUCOSTNHEHNE JTUMHUIOB U TIMKO3WINPOBAHNE, OCYIIECTBISIIOTCS BBICIINMH dYKapHOTa-
MU. M3BeCTHO, YTO MHOTHE CEKpETUpYEMbIEe OSIIKH, MeMOpaHHbIe OCITKH U OEJIKH, OPUEHTHUPOBAHHEIE Ha BE3UKY-
JIB WIA HEKOTOPbIE BHYTPUKJIETOUHBIC OPTaHEeIUIBI, TITUKO3MIHPYIOTCA. [ THKO3MINpOBaHNE - KOBAJICHTHOE TIPH-
KpEIJICHHE OCTAaTKOB CaXapoB K CHEIU(PUIHBIM aMHHOKHCIIOTAM, SBIISICTCS OJHOM M3 CaMBIX PacIpOCTPaHEHHBIX
MOCTTPAHCISIIMOHHBIX MOJU(HUKANNN PEKOMOMHAHTHBIX OCIKOB. [ THKO3MIMpOBaHUE OCITKOB UMEET HECKOJIBKO
(hyHKIMH B KJIETKE, BKJIFOYAs €r0 BaXXHYIO POJb B (DOJIUHIE U KOHTPOJIC KauyecTBa OCIKOB, MOJIEKYIIPHOW MH-
Tpalyy ¥ COPTHPOBKE M B3aUMOACHCTBUH MOBEPXHOCTHBIX KIETOUYHBIX PELETITOPOB.

N-CBsi3aHHOE TIHKO3HIMPOBAHKE, BKIIOYAONICe AOOABICHHE OJHMIOCAXapHIOB K OCTaTKy aclaparwHa,
00Hapy)X€HO B HEKOTOPHIX IIOCIIEIOBATENHHOCTSIX pacrlo3HaBaHUs y OenkoB (Hampumep, Asn-X-Ser/Thr),
N-cBsi3aHHBIC TIUKONPOTEHHEI COICPIKAT CTAHIAPTHHIC Pa3BETBJICHHBIC CTPYKTYPHI, COCTOSIIME W3 MaHHO3EI
(Man), ramakto3bl, N-aeTHATIIOKO3aMHHA W HEHPAMHHOBBIX KHCIIOT. BBICOKOMaHHO3HBIE OJUTOCaXapHJIbI
OOBITHO BKITIOYAIOT JBa N-alleTHIITITIOKO3aMUHA C HECKOJILKHMH OCTaTKaMH MaHHO3HI (5 wim 6osee). ['mukompo-
TEUIBl, IPOAYIHUPYEMbIE B KYIbTYpe KICTOK MJICKOIHUTAIOMINX, MOTYT COJAEPIKATh Pa3iIWIHbICe YPOBHU THX BEI-
coxomanHo3HbIX (HM mim HMN) rnukodopm, Takue kak ManHo3a 5 (Man5), manro3a 6 (Man 6), manHO3a 7
(Man7), manHo3a 8 (Man8) n manHo3a 9 (Man9).

B T0 Bpems kak TITUKO(GOPMBI PEKOMOWHAHTHOTO TIMKOIIPOTEHHA, HKCIPECCHPYEMOTO KIETKOH-X03IHMHOM
snyHrKa kutafickoro xomsuka (CHO), Bo MHOTOM OMpPENeNsitoTCs BHYTPCHHUMH TCHETHYCCKUMHU (haKTopamH,
COJICpKaHNEC BHICOKOMAHHO3HBIX TIIMKO(POPM TAKKE MOJIBCPIKCHO BIHMSHUIO YCIOBHSIM KICTOYHOH KYJIBTYPHI
(Pacis, et al., (2011), Biotechnol Bioeng. 108, 2348-2358).

'muKo3mIUpOBaHUE MOXKET BJIMATH HA TEPANCBTUYCCKYIO 3()D()EKTUBHOCTh PEKOMOWHAHTHBIX OCITKOBBIX
npenapaToB. BIusHUE TIIHKO3WIMPOBAHUS HA AKTUBHOCTH, (PapMaKOKUHETHKY, HMMYHOTEHHOCTh, PacTBOPH-
MOCTB | in Vivo KIMPEHC TePaneBTUYECKUX TNIMKOMPOTEHHOB CIIENATH MOHUTOPHHT W KOHTPOJIb TIMKO3HUIHPO-
BaHUS KPUTHYCCKUM TTapaMeTpoM It OroapMarieBTHIecKoro nmpomsBoacTa. Conepxanue BBICOKOMaHHO3HBIX
TIIUKO(OPM TEPANEeBTHUECKUX OCITKOB SIBIISETCS Ba)KHEHITNM KadeCTBEHHBIM IOKa3aTeleM, KOTOPBIH, KaKk OKa-
3QJI0Ch, BIHMSAET Ha (papMakOKMHETHYECKHE CBONCTBAa HEKOTOPHIX TepameBTHueckux antuten (Goetze, et al.,
(2011), Glycobiology, 21, 949-59; Yu, et al., (2012), MAbs, 4, 475-87). I1loaToMy ciocOOBI KOHTPOIUPOBAHUS
COJZIEpKAHNS BBHICOKOMAHHO3HBIX TIMKO(OPM TepameBTHUECKHX OelIKoB OyneT WMEeTh MPaKTUYECKYIO 3HAUH-
MOCTb.

CyIecTByeT MOTPEOHOCTh B (hapManeBTHYSCKOW MPOMBIILICHHOCTH, B YIPABICHUN U KOHTPOJIUPOBAHUH
COJICpKAaHUS BRICOKOMAHHO3HBIX MIMKO(POPM TEPANCBTHYCCKUX TITHKOMPOTCHHOB, U CIIOCOOKI JUIS BBITOJHCHUS
aToro ObuM ObI BocTpeOoBaHbl. Hacrosimee n3ooperenne obecreunBaeT crocod Uisl yIpaBiIeHHs CoJep)KaHHeM
BBICOKOMAHHO3HBIX TITUKO()OPM PEKOMOMHAHTHBIX TJTUKOTPOTCHHOB MYTEM PETYIUPOBaHMS METa0O0IU3Ma OPHH-
THHA B KJICTKaX-X035CBax.

CyurHocTh u300peTeHust

N3o0perenne obecreynuBaeT Crocod MOJyIeHUs pEKOMOMHAHTHOTO Oelika, B KOTOPOM CHIDKEHO COJIEpIKa-
HHE BBICOKOMAaHHO3HBIX TIIMKO(OPM, BKIIOUAIOMNN KYIbTHBHPOBAHHUE KIETKHU-XO35SMHA, KOTOpasi HKCIPECCHPY-
€T peKOMOWHAHTHBIN OEJIOK B KYJIbType KIETOK, P 3TOM METa0OJII3M OPHUTHHA PETYIHPYEeTCs IyTeM CHUXKE-
HUS HAKOIUIGHHS OPHHUTHHA B KIIETKE-XO3siMHE. B ONM3KOM BapHaHTe peann3alliil HaKOIUIGHHE OpPHHUTHHA B
KJICTKE-X03sSMHE CHIDKACTCS IyTeM KYJIbTHBHPOBAHUS KICTKH-XO3SMHA B KJICTOYHON KYJIBTypallbHOU Ccpele, COo-
JiepKaIei MHruOUTOp apTHHA3KI WIH CIICPMUH.

B Onm3koM BapuaHTe peanm3alyy HAKOIUIGHHE OPHUTHHA B KICTKE-XO3SWHE CHUXKACTCS MyTeM J00aBiie-
HUS WHTHOWTOpA aprWHA3bl B KICTOYHYIO KYIbTYPalbHYIO Cpedy. B Ipyrom ONM3KOM BapHaHTE peaau3aliu
MHTHOWTOpP apruHa3sl npenctasisier coboit BEC (S-(2-6opatwn)-l1-ninctenn) nim DL-o-mudTopMeTHIOpHUTHH.
B npyrom 6nmM3KOM BapHaHTE peajM3allii WHTMOWTOp apruHasbl npeacrasisier coboit BEC (S-(2-6opatuin)-1-
MUCTeMH). B JapyroM ONHM3KOM BapuaHTE pealn3allid WHTHOWTOP AaprhHA3bl MPEICTaBIsLCT CcoOOU
DL-a-mudropmetrinopauTiH. B 1pyrom GiiM3koM BapuaHTE peajn3alliid MHTHOWTOP aprWHa3bl COCTaBIAET IO
Menbmei Mepe 10 MxM. B apyroMm ONM3KOM BapHaHTE pealn3alliii WHTHOWTOpP aprHHA3bl COCTABISIET OT
10 MkM 1o 2 MM. B gpyrom OiM3KkoM BapuaHTe peaiu3alliil HHTHOWTOP aprHHAa3bl COCTaBISET OT
10 mo 20 MmxM. B nmpyromM OimM3KkOM BapHaHTE peaiM3allii HHTHOUTOP apruHa3bl cocTarisgeT 10 MkM. B apyrom
OJIN3KOM BapHaHTe pealu3allid HHIHOUTOp apruHasbl coctasisieT 0,5 MM. B apyrom O1u3KOM BapuaHTE pean-
3alM¥ HKHTUOUTOP apruHa3bl cocTaBisieT | MM. B npyrom O61u3koM BapuaHTe peain3aliiil HHTHOUTOP aprHHA3hI
cocraBisieT 2 MM.

B BapmanTe peanm3anuy HaKOIJICHWE OPHUTHHA B KIETKE-XO3SIMHE CHIDKACTCS ITyTeM KYJIbTHBHPOBAHHS
KIIETKU-X035MHA B KJIETOYHON KYJIbTYpallbHOH cpene, coaepkamieid 35 MKM wiM MeHee cliepMUHa KIETOYHON
KYJIBTypalbHOU cpele. B mpyrom OMM3KOM BapHaHTE pealu3aldd KOHIICHTPAlUs CHEpMUHA COCTABISCT OT
7 mo 35 mMxM. B gapyrom Onm3koM BapHaHTE pealu3alii KOHICHTpAIMs CIEPMHHA COCTaBISIET OT
17 mo 35 mMxM. B npyrom Onm3koM BapHaHTe peayM3allid KOHLEHTPALMs CHEpMHHA COCTAaBISIET OT
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0,07 no 0,17 ma/n. B apyrom 0:11M3K0M BapHaHTe peaau3allii KOHIIEHTpaLus CliepMUHa coctapisieT 35 MkM. B
JIpyroM OJIM3KOM BapHaHTe peallM3alliy KOHIEHTpaIys criepMuHa cocTtaBiseT 17 MkM. B npyrom Gmuskom Ba-
pHaHTE peanu3aluy KOHIICHTpAIs CIEpMUHA cOCTaBisieT 7 MKM.

B npyrom BapmaHTe peanm3anuy KICTKa-X03SHH, SKCIPECCHPYIOasi peKOMONHAHTHBINA O€IOK, KyJIbTHBH-
pyeTcsi B MEPUOIUYECKON KYJIbTYype, MEPUOJIUYECKON KYJNbTYpe C MOIMUTKOW, MPOTOYHOM KYJIbType WM UX
KoMOnHanmy. B emie omHOM ONM3KOM BapHaHTE pealH3alii KyJIbTypa IPEACTABISET cOO0H MPOTOYHYIO KYIIb-
Typy. B eme ogHom 65mM3koM BapuaHTe peanu3aiiy nepdysns BKIIIOYaeT HENpephIBHYIO epdysuto. B eme ox-
HOM OJIM3KOM BapHaHTE pean3alliii CKOPOCTH Nep(y3uH SBISIETCS MMOCTOSTHHON. B erme ogHoM OIM3KOM BapH-
aHTe peann3alyy nepysus OCYIIECTBISIETCS CO CKOPOCTBIO, MeHbIIei i paBHOH 1,0 pabGouemy oObemy B
cyTkH. B eme omHOM ONMHM3KOM BapuaHTe peanu3auuy nepdys3us JOCTHraeTcs IMyTeM YepeOBaHUs TaHTCHIIU-
QJIBHBIX TIOTOKOB.

B npyrom BapmaHTe peanu3anuy KIE€TKa-X035WH, KCIPECCUPYIONIas peKOMOMHAHTHBINA O€JIOK, KyJIbTHBHU-
pyeTcs B OnopeakTope. B eme ogHOM ONMM3KOM BapuaHTe peajn3alii OMOpeakTop MMeeT 00beM 10 MEHbIIeH
mepe 500 1. B eme ogHoMm Onm3koM BapHaHTE peaiu3alid OMOpEeakTop MMeeT oOBbEeM II0 MEHBIIEH Mmepe
ot 500 mo 2000 . B eme oqHOM OMM3KOM BapHaHTE peaau3aliiid OHOpEeaKkTop UMeeT 00beM 10 MEHbIIEH Mepe
ot 1000 mo 2000 1. B emie oqHOM OM3KOM BapHaHTE peaH3ariii OMOpeakTop HHOKYIMPOBAH M0 MEHbBINEH Me-
pe 0,5x10° kmeTkamu/miL.

B npyrom BapmaHTe peanm3anuy KJICTKa-X035HH, SKCIPECCHPYIOas peKOMONHAHTHBINA O€IOK, KyJIbTHBH-
pyercss B 0€CCHIBOPOTOYHOHN KIIETOYHOH KyJIbTYpalbHOH cpezie. B apyrom Oim3koM BapHaHTe peaM3anuu Oec-
CBIBOPOTOYHAS KJICTOYHAS KyJIbTypalbHas cpela IMpeAcTaBiIsieT co00i MPOTOYHYIO KIETOUYHYIO KYIbTYPaIbHYIO
cpeny. B eme ogHOoM GJIM3KOM BapHaHTE peann3aliiil KICTKH-X035€Ba SBILIIOTCSA KISTKAMH MIIEKOTITAIOIIEero. B
elle OIHOM OJIM3KOM BapHaHTE peali3alliy KIETKU-X035€Ba SIBISIOTCS KIETKaMH SMYHUKA KUTalCKOTO XOMSYKa
(CHO).

B npyrom BapmaHTe peanuzanuy peKOMOWHAHTHBIM OEJIOK MpeJcTaBisieT co00H TIMKONpoTenH. B npyrom
BapUaHTe peajn3aliuy PeKOMOWHAHTHBIH OEJIOK BBIOpaH M3 TPYIIIBI, COCTOSIIEH N3 YEIOBEUECKOrO aHTHTEINa,
T'YMaHU3UPOBAHHOTO aHTUTENA, XUMEPHOI'0 aHTHTEJa, PEKOMOMHAHTHOTO CIIMTOTO OEJIKa MM [IUTOKHHA.

B npyrom BapuaHTe peanu3anuyl BHIIICYIIOMSHYTBIE METOIBI JIOMOJIHUTEIBHO BKIIOUAIOT dTanm cOopa pe-
KOMOWHAHTHOTO OeJKa, MPOAYIHUPOBAHHBIN KIETKOH-XO35HMHOM.

B npyrom BapmaHTe peanu3anui peKOMOWHAHTHBIN O€l0K, POAYIUPOBAHHBIN KIETKOH-XO3SHMHOM, SIBJIS-
€TCsI OUMIIIEHHBIM H IIPEJOCTABIICH B COCTaBe (hapMaIleBTHICCKH IPUEMIIEMON JIEKapCTBEHHON (OPMEI.

B nmpyrom BapmaHTe peanm3aniyl MPeIOCTABISCTCS PEKOMOWHAHTHBIN OENIOK, MPOAYIIMPOBAHHBIA MO JIFO-
OOMy W3 BBINIEYIIOMSHYTHIX CIIOCOOOB. B CBS3aHHOM BapwaHTe peanu3alii peKOMOMHAHTHBIN OElOK SBIISIETCS
OUMINIEHHBIM. B npyrom BapmaHTe peanu3aiiy peKOMOMHAHTHBIN OEJIOK MPEeIoCTaBlIeH B cOCTaBe (hapMareBTH-
YeCKHU NMPUEMIIEMOH JIeKapCTBEHHOH (OpMBI.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

@ur. 1. Obmee npencrasienue o merabonusme opauTiHa. ARG -aprunasa; AZ - antusum; AZIN - uaru-
outop antnznma; P5SC muppommn-5-kap6okcunar; ASP - acmaprar; ORNT - opuutun Tpancnoptep; GATM -
rimnrHaMuHoTpancgepasa; NOS - cunTaza okcuna azota; OAT - opauruHamuHotpancdepasa; ODC opHHUTHH-
nexapookcunaza; OTC - opauTHHTpaHCKapOamminaza; SMS ciepmuHcuHATa3a; SRS - ciepMUAMHCHHTA3A.

Qur. 2. Unentndukanus OpHATHHA B KadyecTBE MeTabOIMIECKOTO MapKepa, aCCOIMMPOBAHHOTO C YPOB-
HSIMH BBICOKOMAaHHO3HBIX TTTHKAHOB. YPOBHH BBICOKOMaHHO3HBIX TIHKaHOB (% HM) cexpeTupyeMbIx peKkoMOu-
HAHTHBIX MOHOKIIOHAJBHBIX aHTUTEJ M3 BOCEMH Pa3HBIX KJIETOYHBIX JHHUH (KIeTouHbIe THHUHN OT A 10 H), 06-
HapyxeHHbIX Ha 8 aenb (D8, 6enbie momockl), aeHb 9 (19, ceprie mosockr) u 10 (110, depHBIE MOJIOCHI) TEPHO-
JIMIECKOTo Tporiecca ¢ MOANUTKON, m3MepeHHbIXx Ha cpene Ne 1 (A) wim cpene Ne 2 (B). Koppemsiius mexay
YPOBHSIMH BHICOKOMAaHHO3HBIX TJIMKAHOB M YPOBHSIMHM BHEKJICTOYHOTO OPHUTHHA, U3MEPEHHBIMH B OTpPa0OTaH-
Ho# kyibType (C). B cpennem Ha 9 eHb cpaBHUBAIM YPOBEHb OPHUTHHA U YPOBEHb BEICOKOMaHHO3HBIX TIIHKA-
HOB M3 BOCEMH KJIeTOYHBIX JMHUH. Koadduument koppemsiunu [Tupcona, R=0,83.

@ur. 3. Koppemsnuss MeXIy BBHICOKOMAaHHO3HBIMH YPOBHSIMH M YPOBHSIMH BHEKJICTOYHOTO OpHHUTHHA!
A) comepkaHue BBICOKOMAaHHO3HBIX INTMKO(OpPM, U3MEPEHHBIX, KOT/Ia KileTouHas JIMHKus H monaBepranach Bock-
MH Pa3IMYHBIM YCJIOBHSAM KyibTHBHpOBaHUS (Ne 1-8); B) cOOTBETCTBYIOIIME OTHOCHTENLHBIE BHEKIJICTOUHBIE
ypoBHH opHHUTHHA; C) KOppemsnus Mexry % coaepskaHusi BBICOKOMAaHHO3HBIX TTHKO(GOPM U OTHOCHTEIHHBIMH
YPOBHSIMH BHEKJIETOUHOTO opHUTHHA. Koaddurment koppemnsaiuu [Tupcona, R=0,78.

®ur. 4. OtHOocHuTenbHBIC YpoBHH 3Kcipeccun MPHK aprunaspi-1 B ocankax KJIETOK, COOpaHHBIX U3 8 pas-
JUYHBIX KJIETOYHBIX JIMHUN Ha 3, 6, 8, 9 u 10 cyTku. Takxke Mmoka3aHO COOTBETCTBYIOIIEE CONEPKAaHNE BHICOKO-
MaHHO3HBIX TITHKO(QOpM.

@ur. 5. ConepkaHne BBICOKOMAaHHO3HBIX TINIMKO(GOPM B PEKOMOWHAHTHBIX OellkaX, HKCIPECCHPYEMBIX
KJIETKaMH, pacTyLIMMHU Ha cpeJie KyJIbTHBHPOBAHUS KIIETOK, COJEpiKaIleil CIEpMHUH TETParuapoXjiIopua B KOH-
nenTpamwmsx 0, 7, 17, 35 u 100 MmxM. O6pa3ip! OblIH 0TOOpaHBI HA 5 CYTKH KOHTPOJIBHOTO Mep(y3HOHHOTO aHa-
mm3a. O6pa3npl 35 MKM CITyKHiIM B Ka4eCTBE KOHTPOJIS.

®ur. 6. KoHnieHTpanys BHEKJIETOYHOTO OPHUTHHA (MT/JI), 9HAOTEHHO MPOIYLUPYEMOT0 KIETKAMHU KYJIBTYP
MOZBEP’KEHHBIX BO3/ICHCTBUIO CIIEpMHHA TeTparuapoxiopuaa B konnentpauusx 0, 7, 17, 35 u 100 mxM. O6-
pasibl OB OTOOPAHBI HA 5 CYTKM KOHTPOJBHOTO Nepdy3noHHOro aHanmm3a. O6pasubl 35 MKM CITy KW B Ka-
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YecTBE KOHTPOJIS.

@ur. 7. ConepkaHue BBHICOKOMAaHHO3HBIX INIMKO(GOPM B PEKOMOWHAHTHBIX OelIKaX, HKCIPECCHPYEMBIX
KJIETKaMH, pacTYIIMMHU Ha cpesie KyJIbTUBHPOBAHUS KIIETOK, CoAepiKamel L-OpHUTHH MOHOTHAPOXJIOPH] B KOH-
nenTpanusx 0, 0,6, 6 u 14,8 MM. O6pa3iel ObUTH 0TOOPAHBI HA 5 CYTKH KOHTPOJBHOTO MEPPY3MOHHOTO aHAIH-
3a. O6pasipl 0 MM CITYXHITH B Ka4eCTBE KOHTPOJIS.

®ur. 8. ConmeprkaHre BEICOKOMaHHO3HBIX TIUMKO(OPM B pEKOMOMHAHTHBIX OeJIKaX, dKCIIPECCUPYEMBIX Kile-
TouHOM nmuHUeH "I", pacTymiei Ha cpeie KyJIbTHUBHPOBAHUS KIETOK, coaepxkameit 0,1 r/m L-opHUTHH MOHOTHI-
poxiopu (depHbIe CTONOIIBI), UM KOHTPOJIBLHOHN KIETOYHON KyIbTYPOH, HE COEprKalieil IK30r€HHO BHECEHHO-
ro oprutuHa (6emnbie cTosousr). O6pasibl ObuTH 0TOOpaHb! Ha 6, 8 1 12 CYTKH.

@ur. 9. ConepkaHue BBICOKOMAaHHO3HBIX TINIMKO(QOPM B PEKOMOWHAHTHBIX OellKaX, HKCIPECCHPYEMBIX
KJIETKaMH, PacTyLIMHU Ha Cpelie KyJIbTHBHPOBAHUS KJICTOK, COAEpIKallel aprMHUH MOHOTHIPOXJIOPHI B KOH-
neHtpanusx 2,2, 4,4, 6,5 8,7 u 17,5 MM. O6pazen 8,7 MM BBICTyIaN B KauecTBE KOHTpOuIst. OOpasiipl ObLIH OTO-
Opanbl Ha 4 CYTKH KOHTPOJIBHOTO Nep(y3nOHHOTO aHaJIH3a.

®ur. 10. CoxmepxaHue BHICOKOMaHHO3HBIX TNTMKO(OPM B PEKOMOMHAHTHBIX O€JKax, 9KCHPECCHPYEMBIX
KJICTKaMH, PACTYIINMH Ha Cpelie KyJIbTUBUPOBAHUS KJICTOK, JOIOTHEHHON Pa3TUYHBIMHA MHTHONTOpPaMH apriHa-
31. BEC rugpoxsopun (BEC), DL-o-mudropmermnopautus rugpoxiopun (DL-a), coms NO-ruapokcu-L-
apruanH MoHoarerata (NG) u conmb Nco-ruapokcu-HOp-apruHuH nuaretata (Nw) B xkoHmeHTpanusx 1, 10 u
20 MxM. KoHTpoms He comeprkan nHruoutop. O0pasip! ObIIH 0TOOpaHbl HA 4 CYTKH KOHTPOJIHHOTO MepQy3uOH-
HOTO aHaJIH3a.

®ur. 11. Coxepxkanue BHICOKOMaHHO3HBIX TIUKOGOPM B PEKOMOWMHAHTHBIX O€KaxX, dKCIPECCUPYEMBIX
KJIETKaMH, PAcTyIIUMH Ha cpele KyJIbTHBHPOBAHUS KIIETOK, coaepikameld mHruoutop apruHazsl BEC ruapo-
xynopun (BEC) B xonnentpamusax 0,0, 0,01 u 0,5 MM u DL-a-mudTopmermnopautud ruapoxiopua (DL-a) B
koHneHTpanusax 0,0, 0,01, 1,0 u 2,0 MM. O6pa3itsl ObUTH 0TOOpPaHBI Ha 4 CYTKH KOHTPOJBHOTO Mepy3HOHHOTO
aHamu3a.

IMoapo6Hoe onucanue CymHOCTH H300peTeHust

Bbu1o ycTaHOBIIEHO, UTO CoJepKaHHE BBHICOKOMAHHO3HBIX TNTMKO(OPM SKCIPECCHPYEMOT0 PEKOMOWHAHT-
HOTO TJIMKONPOTEHHA HAaXOAWJIOCH I0J] BIMSHAEM aKKyMYJISIIMM OPHUTHHA B KJICTKE-XO3SMHE W B PE3yJbTaTe
MOXET YIPaBIATHCS ITyTEM PETYJINPOBAHUS METa00IM3Ma OPHUTHHA B KJIETKE-X03SHHE.

OpHHUTHH TIPEACTABIIACT COO0H HEKOAMPYIONIYIO OEJIOK aMUHOKHCIIOTY, KOTOpasi y4acTBYeT B IHKJIE 00pa-
30BaHMsI MOYEBUHBI, CHHTE3€ MOJMAMHUHOB U MeTabonm3Me apruauHa. OpHUTHH TakKe SBISICTCS MPEKypCcOpoM
rIyTamaTa v MpoJIMHA Yepe3 aKTUBHOCTh OpHUTHH-5-amuHOTpancdepasnl (OAT), cm. dur. 1. YV genoseka nedu-
it OAT npuBoOAMT K TUpaTHOH atpoduu cocyaucToit 060mouku u ceryatku (GA), pacCTpoONCTBY, XapaKTepH-
3yIOMEeMycsl IereHepalineil ceTyaTky, U HakoruieHuIo B miasMe opuutuHa (Takki K. et al., Br. J. Ophthalmol.
1974; 58(11):907-16). B mprmmnuo# monenn OAT-neduinra apruHUH-OTpaHUTIHBAIONIAs JHUETa TPOJAEMOHCTPH-
poBaiia yMEHBIICHHE YPOBHEH OPHHTHHA B IUIa3Me W NpefoTBpamana aerenepanmio ceryatku (Wang T. et al.,
PNAS, 2000; 97(3):1224-1229). Opuautnnaekap6okcunaza (ODC), koTopast KaTalnn3upyeT NpeBpalleHre OpHH-
THHA B IIYTPECLUH, SBISETCS CKOPOCTh-IMMHUTHPYIONM (hepMeHTOM IyTH OHMOocHHTe3a nonmaMuHOB (Pegg A.,
JBC. 2006; 281(21):14529-14532). Cunre3 u crabmisHocTh ODC, a Takke akTUBHOCTH TpaHCHOpTEpa MOJIH-
aMMHOB 3aBHCAT OT OCMOTHYECKHX YCJIOBHUI okpy»Karomel cpensl (Munro G. et al., BBA, 1975; 411(2):263-281;
Tohyama et al., Eur. J. Biochem. 1991; 202(3):1327-1331; Michell J. et al., 1998; 329:453-459). VcuneHHusbIit
OMOCHHTE3 TONHAMUHOB CBSI3aH C ITOBBIIICEHHONW YCTOHYHMBOCTBIO K OCMOTHYECKOMY CTPECCy y PpacTeHHH
(Alcazar R. et al., Biotechnol Lett. 2006; 28:1867-1876). IIpeBpamenue opHUTHHA B IUTPYJUIMH KaTaTU3APYET-
cs1 opauTHHTpaHckapoamminazoi (OTC) kak wacTh nukiaa obpasoBanus ModeBHHBI. Jlepumur OTC y monei
MIPUBOIUT K HaKOIUIeHUIO aMMuaka B kpoBu (Hopkins et al., Arch.Dis.Childh., 1969, 44:143-148). Merabomu3m
OpHHUTHHA MIPOUCXOIUT U B IIUTO30JI€, 1 MUTOXOHAPHAX ¢ KatammupyeMbiMu nocpeactsoMm OTC u OAT wmera-
OOJIMUECKMMHU OTallaMM, IMPOMCXOAIIMMH B MHUTOXOHIPHUSIX. MHTOXOHAPUAIBHBIH TPaHCHOPTEp OpPHHTHHA
ORNT1 tpebyercs 11 UMIIOpTa OPHUTHHA B MUTOXOHApHH. Y yenoBeka myTaruu B ORNT1 oTBevaror 3a cuH-
JpOM THIIEPOPHUTHHEMUH, TunepaMMonuemun, romorurpymiunypun (HHH), xoTtopslii xapakTtepusyercs mo-
BBIIIEHHBIM ypPOBHEM OpHHUTHHa W amMmuaka B ruazme (Camacho et al., Nat. Genet. (1999); 22:151-158);
(Valle D. et al, 2001, 1857-1896).

Kak ommcano B HacTosIIeM JTOKYMEHTE, CTEICHb HAKOIUICHNS OPHUTHHA B KJIETKE-XO3SMHE, U3MEpPEHHAS
MOCPEJICTBOM BHEKJICTOUHBIX YPOBHEH OpPHUTHHA B KIETOYHON KyJIBbTypaJIbHOW cpesie, KOppenmpoBaia ¢ colep-
JKAaHUEM BBICOKOMAHHO3HBIX TIUKO(POPM IKCIPECCUPYEMBIX PEKOMOWHAHTHBIX TIMKOMPOTEHHOB. YIIPaBIICHHE
BBICOKMM COJICp)KaHUEM MAaHHO3BI MOKET OBITh JOCTHTHYTO IIyTEM PEryIUpOBaHMS MeTabomm3Ma OpHHTHHA B
KJIeTKe-xo3suHe. V300peTenne obecnednBaeT crocod s YIpaBIeHHUS COACPKAHUEM BBICOKOMAHHO3HBIX TJIH-
Ko(popM peKOMOMHAHTHOTO Oelka, BKIIOYAIOMNKA KyJIbTHBHPOBAHME KIIETKH-XO3SHMHA 3KCIPECCHUpPYIOMEH pe-
KOMOWHAHTHBIA OEJIOK B KYJIbType KIETOK B YCIOBHSX, KOTOPBIE PEryIUPYIOT METa00IM3M OPHUTHHA B KIIETKE-
x03s51He. MeTaboiIu3M OpHUTHHA MOXKHO PEryJIHpOBaTh ITyTEM YMEHBUICHUS WM YBEJIMYMBAHUS HaKOIJICHUS
OpPHHTHHA B KJETKe-xo3suHe. Hacrosimee n3obperenne obecneynBaeT CrocoObl MONTYyYeHHsT PeKOMOMHAHTHBIX
0€JIKOB, B KOTOPBIX CHIKEHO WMJIM MOBBIIIEHO COEP’KaHNEe BHICOKOMAHHO3HBIX IIIMKO(OPM, BKIIOUAIOIIUE KYJIb-
THUBHPOBAHHE KIETKU-XO35MHA, KOTOPAsk HKCIIPECCUPYET PEKOMOWHAHTHBIH OEJIOK B KYJIBTYpEe KIETOK, IIPH 3TOM
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peryaupyeTcsi HAKOIIJIEHHE OPHUTHHA B KJIETKE-X03sMHE.

MeTa0oa13M OpHUTHHA OTHOCHTCSI K XUMHYECKUM MM ()epMEHTATUBHBIM PEaKIUsSM U ITyTSM, BOBJICYEH-
HBIM B OHMOCHHTE3, TPaHCIIOPT, KaTabOJIMYECKHE TPOIECCHl U MeTaboJMYecKue mpeoOpa3oBaHWs OPHHUTHHA.
Hukn oOpa3oBaHIsI MOYEBHHEI, CHHTE3 [TOJTHAMHHOB, CHHTE3 KpEeaTHHA ¥ MUTOXOHAPHAIBHBIN ITyTh KaTaOOIH3-
Ma OpHHTHHA SIBIIOTCS MpuMepaMu MeTabonmm3ma opHuTHHA. OOIee mpencTaBieHne MPOAEMOHCTPHPOBAHHO
Ha ¢wur. 1.

Hakomnenne opHUTHHA B KIETKE-XO3SMHE SBIAETCS CIEACTBHEM H3MEHEHHOTO METa0OoJM3Ma OpPHHUTHHA.
CreneHb HAKOIUICHUSI OPHUTHHA B KJIETKE-XO3SMHE MOXKET YIPABIATHCS ITyTEM PEryIHUpOBaHMS MeTaboim3Ma
OpPHHUTHHA. YPOBHH BHYTPHKJIETOYHOTO META0OJINTa MOTYT OBITH OTPaXKEHBI BO BHEKJIETOYHBIX YPOBHSX (T.€.
M3MEPEHHBIX B KIETOYHOW KyJIbTypalbHOH cpene). HIMKaTop HaKOMIeHUsI ODHUTHHA B KIIETKE-X035MHE MOXKET
OBITH TOJYYEH IIyTeM H3MEPEHHUsS KOJIMYECTBA OPHUTHHA, CEKPETHPOBAHHOTO B KJIETOYHYIO KYJIbTYpPaJbHYIO
cpeay. OnucaHHbIe B HACTOSAIIEM JOKYMEHTE TUHAMHYECKHE MOBBILICHHUS] YPOBHS OPHUTHHA OBUTH 3a(MKCHPO-
BaHbI B KJIETOYHOH KyJIbType 0e3 J0OaBIeH!s SK30T€HHOTO OPHUTHHA.

"Conep:kaHHe BHICOKOMaHHO3HBIX TIIMKO(QOpPM", "ypOBEeHb BBICOKOMAaHHO3HBIX IJIMKaHOB" M "ypOBHH BBI-
COKOMaHHO3HBIX BHUAOB" HCIIONB3YIOTCS B3anMO3aMeHseMO B 00o3HavatoTcst abopesuarypamu "HM", "% HM",
"HMN" nmn "% HMN" 1 oTHOCSTCS K OTHOCHUTEIHHOMY MPOIICHTHOMY COACPKaHUIO KOMOMHUPOBAaHHBIX BHIIOB
TJIMKaHOB MaHHO3bl 5 (Man5), manao3bl 6 (Man6), manHo3bl 7 (Man7), MmanHO3bl 8 (Man8) W MaHHO3BI 9
(Man9).

Bruto ycTaHOBNIEHO, YTO YPOBEHb OPHHUTHHA, CEKPETHPYEMBI B KIETOYHYIO KYJIbTYypPaJbHYIO Cpeny, Kop-
PENUPYIOT C COAep KaHNeM BBICOKOMAaHHO3HBIX TTTUKO(GOPM peKOMOMHAHTHBIX TIMKOMPOTEHHOB, SKCIIPECCUpYe-
MBIX KJIETKaMH-X035€BaMH B KyJbType KJIETOK. B Tex ciydasx, Korja HaKOIUIEHHE OPHUTHHA B KJIETKE-XO3SIHHE
OBUIO CHM)KEHO ITyTE€M KYJBTHBHPOBAHUS KIETKHU-XO3SMHA Ha Cpeje KYJIbTHBHPOBAHHUS KIIETOK, COJIEpIKaller
MHTHOUTOP apryHa3bl WM CHEPMHH, COJEpXKaHNE BHICOKOMaHHO3HBIX INIMKO(GOPM pEeKOMOMHAHTHBIX JKCIIpEC-
CHPYEMBIX TJIMKOIPOTEHHOB OBUIO CHIDKEHO. B Tex ciyuasx, Korja HakoIJIEHHE OPHUTHHA B KJIETKE-XO3SHMHE
OBUIO TOBBIIICHO IYTEM KYJIbTUBHPOBAHMS KIIETKH-XO35MHA Ha CpeJie KyJIbTHBHPOBAHUS KIETOK, COJCPIKaILCH
OpPHHUTHH WX apTUHHH, COJICpKaHNE BEICOKOMAHHO3HBIX TITHKO(OPM PEKOMOWHAHTHBIX YKCIPECCHPYEMBIX TIIH-
KOTIPOTEHHOB OBLIO MTOBBIIICHO.

Hacrosmee m3o0perenne obecriedynBaet crnocod peryarnpoBaHUs HAKOIUICHNS! OPHUTHHA B KIETKE-XO35SHHE
MyTeM KYJIbTHBHPOBAHUS KIETKH-X03MHA Ha Cpefie KyJIbTUBHPOBAHUS KIETOK, COMAEpPKAIISH WHTHOUTOp apru-
HAas3bl

ApTUHHMH SBISETCS METabOJIMYeCKUM IMPEIIIECTBCHHUKOM OPHHWTHHA, a apruHa3a MIpeACTaBiIseT COOOM
(epMeHT, KOTOPBI KaTalu3UpyeT NpeBpallleHHe apriHiHa B OPHUTHH. BBIJIO OTMEYEHO, YTO ypOBHH IKCIIpEC-
cun MPHK aprunaselr cooTHOCSTCS ¢ 00BEMOM HaKOIUICHHSI OPHUTHHA IPH CPaBHEHUH METabOIMYecKuX npodu-
nel n npoduiteit dKCIIpeccHy pasIMYHBIX KJIETOYHBIX JIMHHUH. BIIOKMpYs aKTMBHOCTH aprHHa3bl HHTHOWTOPOM
apruHa3bl, MO>KHO MOTEHINAIBHO CHU3UTH YPOBHU NMPOAYLHPOBaHUS OpHUTHHA. OnHAKO 3((EKTHBHOCTD NHTHU-
OUTOPOB apruHa3bl MOXKET OBITh HapyIIEHa M3-32 BBICOKOTO YPOBHS aprMHHHA B KJIETOYHOH KyJbTypasbHOM
cpene. Kpome Toro, cyImecTByroT U Apyrue MeTaboJMYecKre MpeleCTBeHHUKN OPHUTHHA (HAIpUMep, IIyTa-
MaT | MPOJIHH, cM. (uUT. 1), KOTOphIE MOTYT CIIOCOOCTBOBATH HAKOTIECHUIO OPHUTHHA.

Kak ommcaHo B HacTosmmIEeM JTOKyMEHTE, OBUIO YCTAaHOBJICHO, YTO COAEPKAaHHE BRICOKOMAaHHO3HBIX TIIHKO-
(hopM pPEKOMOMHAHTHBIX TJIHUKONIPOTEHHOB, 3KCIPECCHPYEMBIX KYJIHTHBHPYEMOW KIETKONH-XO35SMHOM, MOXET
YOPaBIATHCS IIyTeM I00aBIICHHUS WHTHOWTOpA aprWHAa3bl B KIETOYHOW KYJNbTypaJibHOW cpere. brokupoBanme
AKTUBHOCTH apTHHA3BI COKPATHIIO 00BEM NPOAYIMPOBAHMS OPHHUTHHA B KIIETKAaX-X035€BaX, CHU3MIO yPOBEHBb
BBICOKOMAHHO3HBIX TJIMKAHOB AKCIIPECCHPYEMBIX PEKOMOMHAHTHBIX INIMKOIIPOTEHHOB.

ApruHaza Takxe HHruoupyet opHuTHHTpaHckapoamunasy (OTC) (Vissers et al., (1982), J. Gen. Microbio.
128:1235-1247). bnokupoBaHie aKTUBHOCTU aprMHA3bl HE TOJBKO YMEHBIIAET MPOAYLUPOBAHUE OPHUTHHA U3
aprvHUHA, HO MOTEHIUAJIBHO MOXKET ocyiabuth moxasienue aktuBHoctd OTC, obecrieunBas mnpeoOpazoBaHue
OPHHTHHA B IUTPYJUIMH, IPUBOJISIIEE K IOTMOIHUTEILHOMY CHIDKCHHUIO HAKOIUIEHHUS OPHUTHHA (cM. ¢ur. 1).

VY nauuenToB ¢ HepoctaroyHOCThI0 OTC HabIrONArOTCS MOBHIMICHHBIC YPOBHU amMMHuaka. [Ipu moBbinieH-
HOW SKCHPECCHH WM aKTHBHOCTH apTHHA3Bl B JIMHUSAX KIIETKaX-XO035€B, KCIIPECCUPYIOMHNX PEeKOMONHAHTHBIN
0eJIOK ¢ BBICOKMMH YPOBHSIMH BBICOKOMAHHO3HBIX TJIMKaHOB, KOTOPHIA HHAyLHpyeT uaruonposanue OTC, sto
TakXKe MPUBOIUT K YBEIHMUCHHUIO YPOBHSA aMMHaKa. YBEIWYCHHE BHYTPHKICTOYHOTO YPOBHS aMMHAaKa MOXET
n3MeHHTh rpagueHT pH B anmapare ['onpIku ¥ BBI3BaTh HEONTHMAJIBHOE MEpepacipeesieHie TINKO3UITPAHC-
(epas, 9TO IPUBOIUT K TIOBBIIIICHAIO YPOBHS BHICOKOMAHHO3HBIX INIMKAHOB, W3-32 HEMIOJIHOTO BETBIICHHS TJIMKA-
Ha B koMimiekce ['ombmxu (Campbell et al., (1973), NJM, 288(1):1-6; Hopkins et al., (1969), Archive of Disease
in Childhood, 44(234):143-148; Miihling et al., (2001), Amino Acids, 21(3):303-318; Park et al., (2000), J.
Biotechnol. 81(2):129-140; Rivinoja et al., (2009), J. Cell Physiol. 220(1):144-154; n Axelsson et al., (2001),
Glycobiology, 11(8):633-644).

[TpuroHple HHTHOUTOPBI APTUHA3BI U3BECTHBI B JAHHOW 00JIACTH TEXHUKHU M JOCTYITHBI U3 KOMMEPUYECKUX
UCTOYHUKOB. Takue MHrHOUTOPHI apruHasbl BkIodatoT BEC ruapoxmopua, DL-o-nmudTopMeTHIOpHUTHH THII-
pOXJIOpH; NG—FI/I,I[pOKCI/I—L-apFI/IHI/IH 1 NO-TUIPOKCH-HOP-apTHHUH. B 0THOM BapuaHTe peanu3aliid HHTHOUTOp
apruHasbl npezactasisier coboit BEC (S-(2-6opatwmn)-l-tucrenn) nian DL-o-mudropmernnopauTra. B ogHOM
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BapuaHTe pealM3allii WHTHOUTOp apruHassl npencrasisier coooil BEC (S-(2-6opatmin)-l-niucrenn). B ogHom
BapHaHTE peaji3alii HHTHOUTOP apTUHA3H! IpeacTaBisieT coboit DL-o-audTopMeTHIOpHUTHH.

Wuruburops! apruHassl MOTYT OBITH 100OaBIEHBI B KJICTOYHYIO KYJIbTYPAJIbHYIO Cpely B KOHICHTpAIWH,
paBHO# 1o MeHbIei Mepe 10 MKM, U1 CHHXKEHUsI YPOBHEH BRICOKOMAaHHO3HBIX TJIMKAHOB JKCIIPECCUPYEMBIX
PEKOMOMHAHTHBIX OEJIKOB 0e3 CYIIeCTBEHHOTO BIMSIHHS HA MPOAYKTHBHOCTH. B OIHOM BapmaHTe peanu3aliiu
KOHIIEHTpAIsl MHTHOUTOpa apruHasbl cocTarisieT oT 10 MkM o 2 MM. B npyrom BapumanTe peanw3aiiui KOH-
[EHTpanrs HHrHOuTOpa apruHasbl coctaBisieT 10 MkM. B npyrom BapuanTe peann3anny KOHIICHTPALUS WHTH-
6uropa apruHassl coctaBimseT 0,5 MM. B npyrom BapmanTe peanm3anny KOHIEHTPAIWS HHTHOUTOpa aprHHA3HI
cocrapmsieT | MM. B apyrom BapuaHTe peanu3ariii KOHIEHTPAHUS HHIMOUTOpa apruHa3bl COCTaBisgeT 2 MM.

Hakxomnenne opHUTHHA B KIETKE-XO3SMHE MOXKET TaKXKe PETYIHPOBATHCS IyTEM KyJIbTHBHPOBAHUS KIIET-
KH-X035MHA Ha Cpeie KyJIbTUBUPOBAHMS KIIETOK, COAEpIKallel CIIepMUH, KaK ONMCAaHO B MpuMepax Huxe. OpHu-
THH, NIOA JeficTBHEM opHUTHHAEKapOokcunassl (ODC), nmpeacraBisier cobo0it OTIPaBHYIO TOYKY ISl IIyTH MeTa-
0oJM3Ma MOJIMAaMHMHOB M CHHTE3a IOJMAMUHOB IyTPECIMHA, CIIEPMUINHA U CHIEPMHHA. JK30T€HHO BHECEHHBIH
CIIEPMUH MOXXET OBITh MCIIOJIb30BaH JuIsd nHakTHBanmuu ODC HanpsiMylo win yepes aHTH3uM, cM. ¢ur. 1. MuHak-
tuanusi ODC MoeT NpuBECTH K HAKOIUICHHWIO OPHUTHHA, KaK ONMUCaHO HIbke. [lyTeM orpaHndeHus KoJIndecT-
Ba IK30T€HHO BHECEHHOTO criepMiUHa nojasiieHne akTuBHOCTH ODC MokeT OBITh CHATO ¥ OPHUTHH MOXET OBITh
METa0OIM3UPOBAH 10 MYTH MOJIHAMHHOB, YTO IIPUBOIUT K COKPAIIEHUIO 00beMa HAKOIUICHNSI OPHUTHHA B KJICT-
Ke-XO35HHE.

CriepMuH MOXeT OBITh JOOaBIIeH B KIETOUHYIO KYJIbTYPAIbHYIO CpeAy B KOHIICHTPAIIUN MEHBIIIE WIIH PaB-
HOU 35 MKM 17l CHW)KEHHUS YPOBHEH BHICOKOMAaHHO3HBIX TJIMKAHOB 3KCIIPECCHPYEMBIX PEKOMOMHAHTHBIX Oe-
KOB 0€3 CYIIECTBEHHOTO BIMSHHUS Ha MPOTYKTHBHOCTh. B 0lHOM BapmaHTe peain3anyuy KOHIICHTPAIUS CIIePMH-
Ha cocTaBisieT oT 7 10 35 MKM. B onHOM BapuaHTe pealn3alyy KOHLEHTpaLUs cliepMUHa cocTaBisieT ot 17 a0
35 MxM. B ogHOM BapuaHTe peanu3aliil KOHLEHTpalus cCIepMHHa cocTaBiugeT oT 7 go 17 MmxM. B apyrom Ba-
pHaHTe peanu3alMy KOHIEHTpAIWs CIIEpMUHA cocTaBiseT 35 MKM. B apyroMm BapmaHTe peann3anyy KOHICH-
Tpanus criepMuHa cocrapisieT 17 MKM. B npyrom BapuaHTe peanuzaniiv KOHIEHTpaNUUs CEpMHUHA COCTABIISAET
7 MKkM.

JpyruM criocoboM peryaupoBaHus MeTaboIU3Ma OPHUTHHA SIBIISIETCS YBEJIMUCHNE HAKOTUICHHSI ODHUTHHA.
B oxHOM BapmaHTe peanu3anuy M300peTeHNE 00SCIIeYNBAET PEryIHPOBaHNE HAKOIUICHUS OPHUTHHA B KIICTKe-
XO3SIMHE TYTeM KyJIbTHBHPOBAHUS KIIETKH-XO35IHA Ha cpeje IS KyJbTHBHPOBAHUS KIIETOK, COAEpIKaIiel op-
HUTHH, apTHHUH, UHTHOUTOP OPHUTHHIEKAPOOKCHIIA3bl, HHTHOUTOP OPHUTHHAMUHOTpAHC(EPa3bl, HHTHOUTOP
CHHTA3bI OKCHU/Ia a30Ta WM HHIHOUTOP apTHHUHACKapOOKCHIIA3EI.

Kak ommcano B HacTosmeM ITOKyMEHTE, YPOBHH BHEKJIETOYHOTO OPHUTHHA B KJICTOYHOH KyNbTypalbHOU
cpelie KOPPEeIHpOBAIHA C YPOBHSMH BBICOKOMAHHO3HBIX TJIMKAHOB PEKOMOWHAHTHBIX TIMKOIPOTEHHOB. BBLIO
YCTaHOBIICHO, YTO KyJbTHBUPOBAHHUE KIICTOK-X035€B, IKCIPECCUPYIONINX PEKOMOMHAHTHBIC OEJKH B KJICTOYHOMN
KyJIbTypaJIbHOH cpefie, colepikalieil OpHUTHH, IPUBOAMIO K 00pa30BaHHIO PEKOMOMHAHTHBIX TIIHKOIPOTEHHOB,
MMEIOIINX TOBBIIIEHHBIH YPOBEHb BHICOKOMaHHO3HBIX TIIMKaHOB.

Kak onncano BbIle, HAKOIIEHHE OPHUTHHA B KJICTOYHON KYJIbTYPAJILHOM cpenie, BEPOSTHO, OTPasKaeT U3-
MEHEHHsI B METa0OJIM3Me OPHUTHHA, KOTOPhIE MOTYT NPUBECTH K HAKOIUICHUIO aMMHaKa, [TOX0)KHUE Ha TakKHe y
TAIMEHTOB, UMEIONTNX Je(PeKTHBIC TeHBl MeTabonm3Ma OpHUTHHA (Hampumep, HenocratouHocth OTC umu my-
tarst ORNT1). B To Bpems Kak KJIETOYHBIH MeXaHW3M, 00yCIOBINBAIOIINN YBETUICHUE KOJINISCTBA BHICOKO-
MaHHO3HBIX TIMKO(OpPM, MHAYIIUPOBAHHOE aMMHAKOM, HE HM3BECTEH, OBLJIO BHICKAa3aHO HPEATIONIOKEHHE, UTO
n3MeHeHns B rpaauente pH B anmapate ['onbmpkn MOXXET TPUBECTH K HEONTHMAIFHOMY II€pepaclpeieIeHUuIo
TIIUKO3UNITpaHCchepa3. ITH M3MEHEHUSI MOTYT NPUBECTH K CHIDKECHHIO JOCTYITHOCTH (PePMEHTOB TIHKO3HIUPO-
BaHUS, /ISl 3aBEPIICHNUS BETBIICHHS TIIMKAHOB, U, CIEIOBATEIBFHO, IPUBECTH K IMOBBIIICHHBIM YPOBHSIM BBICOKO-
MaHHO3HBIX TJIMKAHOB.

Jlpyroii BepOsITHBIN CIIEHapHi COCTOUT B TOM, YTO HAaKOIUICHHE OPHHUTHHA MOTEHIMAIBHO BBI3HIBAET Ha-
pYLIEHHE OKHCIHMTEILHO-BOCCTAHOBHTENILHOTO roMeocTasza (Zanatta et al., (2013), Life Sciences, 93(4):161-
168). OpHUTHH KOppEIUPYET MOJOKUTEIEHO ¢ BHICOKOMaHHO3HBIMH TJIMKaHAMH, CBUETEIILCTBYS O BO3MOXKHO-
CTH TOTO, YTO COJICP’KaHHWE BBHICOKOMAHHO3HBIX TIIMKO(OPM PETYINPYETCS] OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIM
cocTosiHMEM KJIeTKH. OpHUTHH MOXXET YBEJIWYHUTh YPOBHHM OKHCIICHMS JHUMUAOB. IIOCKOJBKY MHOTHE pErynu-
pYIOIIHe TINKO3UINPOBaHNE (PEPMEHTHI CBSI3aHBI C JIUITUAHON MEeMOPaHOH, M3MEHEHHUS JINITUIHOTO OKHCIICHHS,
BBI3BAaHHOTO HAKOIUICHWEM OPHHUTHHA, MOXKET MOTEHIHMAJIHHO MOBIHUATH HA EJIOCTHOCTD M aKTHBHOCTD (pepMeH-
TOB PETYIUPOBAHMS TIUKO3IINPOBaHMA B ammapare ['ompmku u OIIP u BmocieacTBuy MOBIHMATE HAa CONEpKa-
HHE BEBICOKOMAaHHO3HBIX TIIUKO(OpPM.

OpHUTHH MOXET OBITh N00OABICH B KIETOYHYIO KyIbTYPaJbHYIO CpeAy B KOHIICHTPAaLWUH, PABHOM IO
MmeHsbleit Mepe 0,6 MM, IS TOBBIIEHUS] YPOBHEH BHICOKOMAHHO3HBIX TJIMKAHOB AKCIIPECCHPYEMBIX PEKOMOH-
HaHTHBIX OENKOB 03 CYIIECTBEHHOTO BIHSHUS HA MPOAYKTHBHOCTh. B 0IHOM BapmaHTe peann3aluy KOHIICH-
Tpauus opHuTHHA cocTaBiseT 0,6-14,8 MM. B onHOM BapuaHTe peann3aluyl KOHIEHTPALUs OPHUTHHA COCTAB-
nset 6-14,8 MM. B npyroM BapuanTe peanu3aluu KOHIEHTpanus opHUTHHA cocTaBugeT 0,6 MM. B npyrom Ba-
pHaHTe peanu3anuy KOHLEHTpALKs OPHUTHHA cocTaBisieT 6 MM. B npyrom BapmanTe peanu3alyn KOHIEHTpa-
sl OpHUTHHA cocTaBiser 14,8 MM.

APTHHHH SIBISETCS METa0OJIMYECKUM IPEANIECTBEHHIKOM OpHUTHHA. BpiTo 00HapykeHO, 4TO YpOBHH BHI-
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COKOMAaHHO3HBIX T'TMKAHOB YBEJIMUYMBAIOTCS B PEKOMOWHAHTHBIX OE€JKaX, S9KCIPECCUPYEMBIX KIETKaMH, PacTy-
IIMMH Ha Cpejie KYJIbTHBHPOBAHMUS KIETOK, COJepiKallleil IK30TCHHBII apruHUH. YBEIHYSHHE KOJIMIECTBA IK30-
TEeHHOTO apTrHHHWHA YBEIWYMBAET KOJMYECTBO METabOIMYECKOTO MPEIIIeCTBCHHNUKA, TOCTYITHOTO JJIS CHHTE3a
OpHHUTHHA, TEM CaMBIM yBEIMYNBAsI YPOBCHb OPHUTHHA B KJICTKaX-X035€Bax.

Hacrosmiee m3o0perenne obecniednBaeT peryaupoBaHHE HAKOIUICHHWS OPHUTHHA B KJIETKAaX-X03s€Bax ITy-
TeM J00aBJICHUS B KIETOUHYIO KyJIbTYPaJbHYIO Cpeqy aprHHMHA B KOHIICHTPAIMH IO MeHbIIeH mepe 8,7 MM
JUTS TIOBBIIICHUSI YPOBHEH BBHICOKOMAHHO3HBIX TNIMKAHOB KCIIPECCHPYEMBIX pPeKOMOMHAHTHBIX OeiKoB 0e3 cy-
[IECTBEHHOTO BIUSIHHUA Ha MPOAYKTUBHOCTH. B OHOM BapmaHTe peaym3alliil KOHIIEHTPAINS apTHHIHA COCTaB-
nser ot 8,7 go 17,5 MM. B npyrom BapuaHTte peanu3aluu KOHLIEHTpAIUs apTHHUHA cocTaBiseT 8,7 MM. B npy-
TOM BapHaHTE pean3aliy KOHIEHTPAIs apruHIHa cocTaBisier 17,5 MM.

HaxoruieHre opHUTHHA MOXKET PETYJIMPOBATHCS MyTeM J00ABICHHS B KJIETOUHYIO KYJIbTYPaJbHYIO Cpery
MHrHONTOpOB opHUTHHAEKapOokcmiassl (ODC), opantuHamuHOTpancepassl (OAT), cuHTa3pl oKkcuaa asoTa
(NOS) mu apruansaekapookcmiassl (ADC), TeM caMbIM TPEAOCTABIAS BO3MOKHOCTh PETYIHPOBAHUSA METa00-
JM3Ma OPHUTHHA U HAaKOIUICHUS OPHUTHHA B KJICTKE-XO3SIMHE, [UIS YIPABJICHUS COAEPKAHUEM BBICOKOMaHHO3-
HBIX TIUKOGOPM PEKOMOWHAHTHOTO OeIKa.

Hakomnenne opHUTHHA MOKET OBITH YBEJIMYEHO ITyTeM OJIOKMPOBAHUS aKTHBHOCTH METaOOIM3UPYIOIINX
opuuTuH GepmenToB, Takux kak ODC u OAT (cm. ¢ur. 1). HuzkomomnekyisspHbie HHTHOUTOPHI, CIISITUGUIHBIE K
ODC, Takue kak anbda-gudpropmermiopantu (DFMO) n muneponmnoyrokeun (ITHO), sBistoTcs koMMepUe-
cku poctynHeiMA. OAT Omoxupyetcst S-¢propmerunopautuaoM (5-FMOrn) T (Daune et al., 1988, Biochem J.
253:481-488). Hacrosimmee m3o0peTeHne obOecreunBaeT JOMOJHEHHNE KYJIbTYphl KJIETOK THMH WHTHOWTOpaMu
JUIS YCUJICHUS HAKOIUICHUS OPHHUTHHA B KJIETKAX-X035€BaX VIS YIPABJICHUS COACPKAHUEM BBHICOKOMAHHO3HBIX
TIIMKO(OPM PeKOMOMHAHTHOTO OeJKa.

HaxoruieHus: OpHUTHHA MOXET PETYJIHNPOBATHCS ITyTeM OJIOKUPOBAHUSI aKTUBHOCTH (DEPMEHTOB, PETYIIH-
pytomux HakoruieHue apruHuHa (¢ur. 1). HrnOupoBaHne akTHBHOCTH CHHTa3bl OKCHAA a30Ta HU3KOMOJICKY-
JEPHBIMA ~ WHTHOWTOpPAMM, TaKUMH Kak 2-3THI-2-THOIICEBJOMOYCBHHA. W  N-HHUTpO-L-apruHuH,
N-MoHOMeTHI-L-apriHyH, W/HIN aKTHBHOCTH aprHHHHICKAPOOKCHIA3H MOCPEICTBOM aCHMMETPHUYHOTO JIH-
MeTtwiapruanaa (ADMA) MOXKeT yCHITUTh TIOTOK ITpeoOpa3oBaHus apriHIUHA B OpHUTHH. Hacrosmiee m3o0pete-
HHE o0ecreYnBaeT JOMOTHEHUE KYIbTYPHI KJIETOK STHMH HHIHOUTOPAaMU [UIS YCHJICHHS HAKOIIJICHUS OPHUTHHA
B KJIIETKE-XO035MHE JUIS YIIPABICHHS COJICPKAHNEM BHICOKOMaHHO3HBIX TNIMKO(POPM PEKOMOMHAHTHOTO OelKa.

B ommHoM BapmaHTe peanm3andy H300peTeHHS MPEAYCMOTPEHO, YTO KIIETOYHAs KyJIbTypalbHas cpena
MpEeACTaBIsIeT co00ii OECCHIBOPOTOYHYIO KIETOYHYIO KYJIbTypalbHYIO Cpedy. B ogHOM BapmaHTe peaam3aunun
KJIETOYHAs KyJIbTypajbHas Cpea MpeCTaBiIseT COO0H MPOTOYHYIO KIICTOUHYIO KyJIbTypalIbHYIO CPEAYy.

Hcnonp3yemble B HACTOSIIIIEM N300PETEHUH TEPMHHBI "MIMTATEeNbHAS Cpe/ia sl KYJIBTHBUPOBAHUS KIETOK"
(Taxoke Has3bIBaeMas "KyIbTypalbHas cpefa" "KIeTodHas KyJabTypalbHas cpefa", "IUTarenbHas cpepa s
KyJIbTYpBI TKaHEH'") OTHOCATCS K JIIOOOMY NMUTATEIILHOMY PacTBOPY, HCIOJIB3YEMOMY JUISl BBIPAIIMBAHUS KIICTOK,
HarpuMep KJICTOK KUBOTHBIX MJIM MJICKOITUTAIOIINX, 1 KOTOPBIH 0OBIYHO 00ECIIeYrnBacT 10 MEHBILCH Mepe OIuH
WM OoJsiee KOMIIOHEHTOB M3 CJIEAYIONINX: HCTOYHHUK dHEPIHU (0OBIYHO B (hOPME YIIIEBOJOB, TAKMX KaK TIFOKO-
3a); OJHa WK OoJiee W3 BCeX HE3aMEHHMBIX aMHUHOKHCIIOT M, Kak MpaBmio, 20 OCHOBHBIX aMUHOKHUCIIOT, ILTIOC
IICTEHH; BUTAMHUHBI W/WIH APYTHe OPraHWYeCcKUe BEIECTBa, KaK MIPAaBUIIO, HEOOXOANMBIC B HU3KUX KOHIICHTpA-
IUSIX; JKAPBI WIM CBOOOJHBIC JKHUPHBIE KUCIOTHI M MHUKPOAJIEMEHTHI, HAPHIMEP HEOPTaHUYECKHUE COCTUHEHUS
WA TIPUPOJHBIEC AJIEMEHTHI, KOTOPBIE OOBIYHO TPEOYIOTCS B OYCHb HU3KHX KOHIICHTPAILUAX, OOBIYHO B MHKPO-
MOJISIPHOM JHaIia30He.

[MuraTenbHBI pacTBOp MOXET HEoOsA3aTEIbHO OBITH JOTOJIHEH JOMOJHUTEIBHBIMA KOMIOHEHTAMHU JUIS
ONTUMU3AIMU POCTA KICTOK, TAKUMH KaK TOPMOHBI U APYrue (PaKTOphl pocTa, HAIPUMEP, HHCYIUHOM, TPaHC-
(dheppuHOM, SIHICPMATEHBIM (HAaKTOPOM POCTA, CHIBOPOTKOHM W T.I.; COJIIMH, HAIpUMEp, KalbIWsl, MarHus, u
¢docoaramu u 6ydpepamu, Hanpumep HEPES; Hykiieo3ugamMu 1 OCHOBaHUSIMH, HaIIpUMep aJICHO3MHOM, THMH/IU-
HOM, TUIIOKCAaHTHHOM; U OCIKOBBIM M TKAaHEBBIM T'HJIPOJIM3aTOM, HAIIPUMEDP TUAPOIU30BAHHBIM JKUBOTHBIM WU
pacTuTenbHBIM OelkoM (TIENTOH WIIM CMECH MENTOHA, KOTOPBIE MOTYT OBITH MOJIyYEeHBl U3 JKUBOTHBIX CyOIpo-
IYKTOB, OYHIIICHHOTO JKEJIATHHA WIH PACTUTEIBFHOTO CHIPHs); aHTHOMOTHKAMH, HATIpUMEp TeHTAMHUIITHOM; CPe]l-
CTBaMH JUTS 3alIUTHI KIETOK FITH TIOBEPXHOCTHO-aKTUBHBIMU BellecTBamMu, Hanpumep Pluronic® F68; momnamu-
HaMH, HaNpuUMep IyTPECIUHOM, CIIEPMUAMHOM WJIH CIIEPMHUHOM (CM., Hampumep, myonukamuio BOWC
Ne WO 2008/154014) u mupyBaToM (cM., Haripumep, ateHT CIIIA Ne 8053238) B 3aBUCMMOCTH OT TpeOOBaHMIA
KJIETOK B KYJIbTYpPE€ W/HIN HEOOXOAMMBIX ITApaMEeTPOB KIETOUYHOU KYJIBTYPHI.

Cpenpl 11 KyJIbTUBHPOBAHUS KIETOK BKIIFOYAIOT T€, KOTOPBIE OOBIYHO HMCIOIB3YIOTCS B W/HIIN M3BECTHBI
JUT UCTIOJIB30BaHUS B JIIOOOM IIpoliecce KyJIbTUBHPOBAHUS KIETOK, TAKOM Kak, 0€3 OrpaHHYEHHH, HMOTyHempe-
PBIBHOE, PACIIMPEHHOE TOJIyHEIPEPHIBHOE, EPHOANIECKOE C MOAMUTKOM W/MIM MPOTOYHOE WM HENPEpPHIBHOE
KYJIbTUBUPOBAHUE KJIETOK.

KoMITOHEHTBI KyJIbTypaqbHOM KIETOYHOHM CpeAbl MOTYT OBITH IOJIHOCTBIO MU3MEIBYECHBI B IOPOLIKOBYIO
Cpeay; YaCTUYHO M3MEJbUCHBI C XHIKUMU J00aBKaMM, BHECEHHBIMHU B KYJbTYpajbHYIO KJIECTOUHYIO CpEay II0
Mepe HeoOXOAMMOCTH; WIM NUTATENbHbIC BELIECTBA MOTYT OBITh NOOABJIEHBI B COBEPIICHHO XXHMIKOM BHJE B
KJIETOYHYIO KYJIBbTYPY.

"BazoBas" (wim nepuoamdeckas) KIeTOYHas KyJIbTypaibHasi Cpeila OTHOCUTCS K Cpefie KyJIbTHBUPOBAHUS
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KJIETOK, KOTOpast 0OBIYHO MCIOJIB3YETCS JUI MHULUALUK KYJIBTYPBI KJIETOK M SBJSIETCS IOCTATOYHO TOJIHOM IS
HOAJIEP)KKN KICTOYHON KYJIBTYPHI.

"PocToBas" kieToyHas KyJbTypalbHas cpela OTHOCUTCS K Cpele KyJbTUBHPOBAHHS KIETOK, KOTOpas
O0OBITHO WCTIONB3YETCS B KYJIbTYpax KJIETOK B MEPHOJ SKCIIOHEHITHAILHOTO pocTa - "da3el pocta" W sSBIsSETCS
JIOCTAaTOYHO TIOJHOW IS MOAACPKaHMS KyJIbTYpHl KIETOK BO BpeMs 3Toil ¢a3pl. PocToBas kierouHas KyiabTy-
parpHasi cpea MOXKET TakXKe COIEepPXKaTh areHTHI, KOTOphIe 00ECTeYMBAIOT BBIKWBAHUE WM YCTOWYHBOCTH K
CEJIEKTUPYEMBIM MapKepaM, BKIIOUYSHHBIM B JIMHUIO KJIETKU-X03i1HA. Taknue CeNeKIIMOHHBIE areHTHl BKIIFOYAIOT,
0e3 orpanwueHus, reHeTuuH (G4118), HEOMUIMH, TUTPOMUIIMH b, MypOMUIINH, 3€01IMH, METHOHUH CYIb(HOK-
CHMHH, METOTpEKCaT, Oe3rIyTaMHHOBYIO KJIETOYHYIO KYJIBTYPHYIO Cpely, OC3IJIMIIMHOBYIO KJIETOYHYIO KYJIb-
TYPHYIO Cpey, THIIOKCAaHTUH U THMHIMH WM TOJBKO TUMHIIVH.

"ITponsBoscTBeHHAs" KJIETOYHAs KyJIBTYpalbHasi cpeJja OTHOCUTCS K Cpelie KyJIbTHBHPOBAHUS KIIETOK, KO-
TOpast OOBIYHO HCTIONB3YeTCsS B KYJIbTypax KJIETOK BO BpeMs NEPEXOHOW M MPOU3BOJACTBEHHBIX (a3, mocie 3a-
BEpIICHHUs SKCHOHEHIIMAJIBHOTO POCTA, KOTAa HAauMHAeTCs NPOAYLHPOBaHUE OelKa, W SBISETCS JOCTATOYHO
TIOJTHOM /TSI TTOIepyKaHMs KeJIaeMOH IIJIOTHOCTH, )KU3HECTIOCOOHOCTH /MM POJYKTHBHOCTH KIIETOK BO BpeMs
aTuX (as.

"Tlepdy3noHHas" KIeTOYHAS KYIbTYpaJIbHAS Cpella OTHOCUTCS K cpefie KyJIbTUBUPOBAHHUS KIETOK, KOTOpast
O0OBIYHO MCTIONB3YeTCA B KYJIbTypaxX KIETOK JUIS MOJACp)KaHUsS Mephy3HOHHOTO MM HETPEPHIBHOTO CIIOCOOOB
KYJIbTUBHPOBAHHUS U SIBIIETCS TOCTATOYHO ITOJIHOW VTSI O ACPKAHMS KYIBTYPHI KIIETOK BO BpeMS 3THX IIpoIiec-
coB. CocTaBbl epy3NOHHOHN KIETOYHOW KYJNbTypadbHON Cpeabl MOTYT OBITh 00OTaleHHBIMA U 00JIee KOHIIEH-
TPUPOBAHHBIMH TI0 CPAaBHEHHIO C COCTaBaMH 0a30BOI KIETOYHON KyJIbTYPaILHON CpEeAbl IS IPUCIIOCOOICHHS K
Croco0y, UCTIONB3yeMOMY ISl yAajeHust oTpabotanHol cpeabl. [lepdy3nonHas kieToyHas KyJabTypalbHas cpe-
Jla MOXeT OBITh UCIIOJIb30BaHa KakK BO BpeMs (ha3bl pocTa, Tak U BO BpeMsl (a3bl MPOoayLUPOBAHUSL.

KonneHnTprupoBaHHast KI€TOYHAs KyJIbTypaJlbHas cpella MOXET COJIepiKaTh HEKOTOPHIE MJIM BCE TUTATEIb-
HBIE BEIECTBa, HEOOXOIUMBIE ISl TOAJCPIKaHHS KyJIbTYPHl KJIETOK; B YaCTHOCTH KOHIEHTPUPOBAaHHAS Cpeia
MOXET COZIepKaTh MUTATEIbHBIE BEIIECTBA, ONPE/ICICHHBIEC WIH, KaK U3BECTHO, OTpeOIsieMble B TeUeHUE (asbl
TPOAYIIMPOBAaHUS KICTOUYHOW KyIbTyphl. KOHIIEHTpHpOBaHHAs cpeia MOKET ObITh OCHOBaHA Ha JIFOOOM COCTaBe
KJICTOYHOW KyJIBTYpalbHOHM cpenpl. Takas KOHIEHTPHUPOBAHHAS MHUTATEIBHASI Cpea MOXKET COMepkKaTh HEKOTO-
pBIE WIIM BCE COCTABIIAIONINE CPEIbl A KYJIbTUBHPOBAHUS KIETOK, HAIIpUMeEpP, B KOHIEHTpanuu okoio 2X, 3X,
4X, 5X, 6X, 7X, 8X, 9X, 10X, 12X, 14X, 16X, 20X, 30X, 50X, 100X, 200X, 400X, 600X, 800X wumn maxe
okoJio 1000X oT MX HOPMATBHOTO KOJIMIECTBA.

Krnerounsie KynbTyphl TakKe€ MOTYT OBITH JOMIOJHEHBI HE3aBUCUMBIMHI KOHIICHTPUPOBAHHBIMH MOPIIUSMH
OTIpEeJIeTICHHBIX ITUTATENBHBIX BEIIECTB, KOTOPBIE MOXET OBITh TPYJHO NMPUTOTOBHTH MM KOTOPBIE SIBISIOTCS
ObICTPO MOTPEOIIICMBIMU B KIIETOYHBIX KyNIbTypaX. TaknuMH ITUTATEIbHBIMU BEIECTBAMH MOTYT OBITH aMHUHO-
KUCIIOTHI, HAIIPUMEP THPO3UH, IUCTEUH W/WJIM LUCTHH (CM., HanpuMmep, myonukanuio BOVC Ne 2012/145682).
B oxHOM BapmaHTe peanu3anuyl KOHICHTPUPOBAHHBIH PacTBOP THPO3WHA HE3aBHCHMO IIOCTYNAET B KYJIBTYPY
KJIETOK, BBIPAIMBAEMYIO B Cpelie KyJIbTUBHPOBAHMS KJICTOK, COJACP)KAIIUX THUPO3HH, TaK, YTO KOHIECHTpPALHS
THUPO3WHA B KyJIBTYpPE KIETOK He mpeBbimaeT 8 MM. B npyrom BapuanTe peann3anuy KOHIEHTPUPOBAaHHEIH pac-
TBOp THPO3MHA U IIICTHHA HE3aBHCHMO IIOCTYIAET B KyJIbTYPY KICTOK, BBIPAIIBACMYIO B Cpelie KYIbTHBHPOBA-
HUS KJIETOK, JIMIIEHHON THPO3MHA, IUCTHHA WK ITUCTenHa. He3aBucumast moAnrTKa MOXKET HAUMHATHCS 10 WITH
B Hauaje dTama MpoxynupoBaHus. HezaBUCHMEBIC MOAMUTKH MOTYT OBITH BBITIOJHEHBI ITyTEM HOIIMHUTHIBAHUS
KJICTOYHOW KYJIbTYypaJbHOW CPEIBl B TOT XK€ WJIM Pa3HBIC THH, YTO M BBIIOJIHIEMBIC I KOHIICHTPHPOBAHHON
MUTATENbHON cpesl. HezaBuCHMEbIe TOAMUTKH TaKKe MOTYT OBITH BIMTHI B TOT K€ WIIM pa3HbIC JAHH, YTO W IIep-
¢dy3noHHas cpena.

Kieroynas kymbTypaibHasl cpelia B ONpPEENICHHBIX BapHaHTAaX pealM3aliy sSBISIETCS OECCHIBOPOTOYHOM
W/MIM He coJieprKalleil MpOXyKThl WIIM MHTPEIUEHTHI )KUBOTHOTO MPOUCXOKAeHHs. KileTouHast KynbTypaibHas
cpeza B Olpe/eICHHbIX BapHaHTax peali3alny SBISETCS XUMUYECKH ONPE/ICIICHHOM, TaKoii, B KOTOPOH M3BECT-
HBI BCE XUMUYECKHE KOMITIOHEHTHI.

CrenpanucraM B JaHHOH OOJIACTH TEXHHWKH JIOJDKHO OBITH SICHO, YTO KJIETKH JKUBOTHBIX MJIM MIIEKOIIH-
TAIOMUX KYJIBTHBHPYIOTCS B Cpelie, IOAXOIIICH s KyTbTHBHPOBAHNS KOHKPETHON KICTKH M KOTOPBIE MOXKET
OTIPENICNIUTh CIIEIHATIUCT B TAaHHON 00JIaCTH TeXHHWKH 0€3 M3JIHIITHETO YKCIEPUMEHTUPOBAHUA. B0o3MOXHO mpH-
MEHECHHE KOMMEPYECKH AOCTYITHBIX MMATATEIBHBIX CPEll, BKIIOYAIOMNX, 0€3 OrpaHn4IeHus, MOIU(PHUINPOBAHHYIO
Iscove cpeny Jynpbekko, RPMI 1640, MuHIMansHyI0 TUTaTeNbHYIO cpeny anbha (MEM-alpha), Mmomudunmpo-
BaHHYIO Jlynp0ekko cpexy Urma (DMEM), DME/F12, ansda MEM, 6a3oByto cpeny Urna ¢ BSS Dpie, Beicoko-
rmoko3Hyi0 DMEM c¢ rimyraMuHOM, BRICOKOTIIOKO3HYI0 DMEM 6e3 riryramuHa, Hu3KoTItoko3Hyto DMEM 6e3
riryramuHa, DMEM:F12 1:1 ¢ rnyramuaom, GMEM (I'nmasroy MEM), GMEM c rnyraMuHOM, NOJHYIO Cpeay
I'peiicst ast KIETOK HaceKOMBIX, cpeny ['pedicst s kimetok HacekoMblx 6e3 FBS, Xama F-10 ¢ rimyramuHOM,
Xawma F-12 ¢ rimyramunom, IMDM ¢ HEPES un rimyramunom, IMDM ¢ HEPES u 6e3 rnyramuna, IP41 cpeny ans
KJIETOK HaceKoMbIX, 15 (Jleit6oBuna) (2X) Ge3 riryramuHa min heHonoBoro kpacHoro, 15 (Jleitbosura) 6e3 riy-
TaMHHa, Moau¢unupoBanHas cpega MaxKost SA, cpena 199, MEM Urna 6e3 rryramuHa M (EHOJIBHOTO
kpacHoro (2X), MEM MUrna-Opne BSS ¢ rnyramunom, MEM Hrna-Opiae BSS 6e3 rmyramuna, MEM Urina-
Xankca BSS 6e3 rmyramuna, NCTC-109 ¢ rimyramudoM, cpena Purtdepca CM ¢ rimyrammuaom, RPMI 1640 ¢
HEPES, riyramMmuHOM H/Uiu EHUIUIMHOM-cTpenToMuttnaoMm, RPMI 1640 ¢ rimyramuaoM, RPMI 1640 6e3 riry-
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tamuHa, cpeny Llleiimepa s KIETOK HACEKOMBIX WM JIFOOYIO APYTYIO CPEy, U3BECTHYIO CICHUANUCTY B JaH-
HOW OOJIACTH TEXHWKH, Pa3paOOTaHHYIO UIS OMpPEICIICHHBIX THIIOB KJICTOK. K BBIIECKa3aHHBIM 00Pa3IOBBIM
cpenaM MOryT OBITh JOOaBIICHBI JOMOTHUTENbHBIE KOMIIOHEHTHI WJIM HHTPEIUEHTHI, BKIIOYas JTOTOJIHUTESIHHBIE
KOMIIOHEHTHI, B COOTBETCTBYIOIINX KOHIICHTPAMAX UM KOJMYECTBAX, KAaK HEOOXOANMO FITH JKEIaTeIbHO B KaK
W3BECTHO CIICIUAIUCTY B TAaHHOM 001aCTH TEXHUKH, C IPUMEHCHUEM CTaHAAPTHBIX YMCHHH.

B omHOM BapmaHTe peanm3anny KIETKH-XO035eBa ABISIOTCS KIETKaMHM MIICKONHTAIONMero. B ogHoMm Bapu-
aHTe pean3aliy KICTKH-X035eBa SBISIFOTCS KIETKaMH SHYHUKa kKutakickoro xomstaka (CHO).

Krnerounsie muHUM (Takke Ha3bIBaeMble KakK "KIETKH-X035€Ba"), HCIOJb3YEMbIE B HACTOSIIEM H300peTe-
HUH, SBIISTIOTCS TCHHO-MOIUGUIIMPOBAHHBIMU IS KCIIPECCUPOBAHMSI KOMMEPYECKU HIM HAYYHO BOCTPEOOBaH-
HOrO moJunenTtuaa. KiietouHsle IMHUY, KaK MPAaBIIIO, TOTYYAIOT U3 MOKOJICHUS KICTOK, TOJYYCHHBIX OT OCHOB-
HOW KYJBTYpBI, OHH MOTYT ITOJICPKUBATHCS B KYJIbTYPE B TCUCHHE HEOTPAHUYCHHOTO BpeMeHH. KitleTku Moryt
COJIepKaTh BBCACHHBIC, HATIPUMED, ITyTeM TpaHchopMaIuu, TpaHCHEKIUU, HHPESKIINA WU UHBEKIIUU SKCIIPeC-
CHOHHBIC BEKTOPHI (KOHCTPYKTHI), TAKHE KaK ILIa3MHUJIBI ¥ MTOJOOHBIE, KOTOPBIC COMEPKAT KOTUPYIOIIUE MOCTe-
JIOBATCIILHOCTH WJIM UX YACTH, KOJUPYIOIIUE YKCIPECCHPYEMbIC U MPOAYIHPyEeMbIe OCIKH B TPOIECCEe KYJIbTH-
BUpOBaHMA. Takue SKCIPEeCCHOHHBIE BEKTOPHI COAEPIKaT HEOOXOANMBIC 3JIEMEHTHI I TPAHCKPUIIIMH U TPaHC-
JSIIIAHA BCTaBJICHHOW KOAMPYIOMIEH mocienoBaTeabHOCTH. CIIOCOOBI, KOTOPBIE XOPOIIO W3BECTHHI M MPAKTHUKY-
FOTCS CIICIHANMCTAMU B JAHHOM 00JIACTH TEXHHUKH, MOTYT OBITh MCIIONB30BAHEI /ISl KOHCTPYHPOBAHHUS BEKTOPOB
SKCIIPECCHH, CONEPKAINX ITOCIEA0BATEILHOCTH, KOAUPYIOIIHE MPOAYIUpYyEeMble OSNKH 1 IOIHANICITHIB, a TaK-
’K€ COOTBETCTBYIOIIHE YIPABIISIOIINE JIEMEHTH TPAHCKPUIIIMK U TPAHCIBIIHAN. JTH CIOCOOBI BKIIFOYAIOT METO-
nmukn pekoMOuHaHTHEIX JIHK in vitro, cHHTETHYEeCKHE METOIMKH M TeHETHIECKYI0 peKOMOMHAIHIO in vivo. Ta-
KHe METOIUKHU omucasbl B J. Sambrook et al., 2012, Molecular Cloning, A Laboratory Manual, 4-¢ u3n., Cold
Spring Harbor Press, Plainview, N.Y. wm mo6oe npensinymee m3nanue; F.M. Ausubel et al., 2013, Current
Protocols in Molecular Biology, John Wiley & Sons, New York, N.Y, wnu mo0oe mpeabinyiiee H3IaHHE;
Kaufman, R.J., Large Scale Mammalian Cell Culture, 1990, Bce 13 KOTOPBIX BKITFOUCHBI B HACTOSIITUHA TJOKYMCHT
IS JIFOOBIX LIENIEH.

KrneTku ’XMBOTHBIX, KIIETKH MJIIEKOMHUTAIONINX, KYITbTUBUPYEMBIX KIETKH, KICTKHU-X0359€Ba )KUBOTHBIX HIIH
MIIEKOIIMTAIOMINX, KIETKH-X035€Ba, PEKOMOWHAHTHBIE KJIETKH, PEKOMOWHAHTHBIE KJIETKH-XO0351€Ba M T.II. COOT-
BETCTBYIOT KJIETKAaM, KOTOPBIE MOXHO KYJIbTHBHPOBAaTh B COOTBETCTBHUHU CO CIIOCOOAMH HACTOSIIETO M300peTe-
HUA. Takue KIeTKH OOBIYHO TPENCTAaBIISIOT COOON KJIETOYHBIC JIMHHUH, MOJIYYCHHBIC WM MPOM3BEICHHBIE OT
MIIEKOIIMTAIOMINX M CIIOCOOHBIE PACTH M BBDKHMBATH IIPU Pa3MEIICHUN B MOHOCIOH TN CYCICH3HIO KYJIbTYpPhI Ha
cpelne, coaepiKamiei COOTBETCTBYIONINE MUTATENbHBIC BEIIECTBA W/WIN APYTHe (aKTOPHI, Takue, KaK Te, YTO
OIKCAaHBI B HACTOSIIEM JTOKyMeHTe. KieTku 00bI9HO BEIOMPAIOT TaK, YTOOBI OHHU MOTIIH 3KCIIPECCUPOBATh H CEK-
peTHPOBAThH OCNKH, WU KOTOPBIE MOTYT OBITh MOJICKYJISPHO MOIUGUIIMPOBAHHBIMY, I SKCIIPECCHUU WIIH CCK-
perwn OOJBIIOrO KOJMYECTBA KOHKPETHOTO OelKa, TOYHee, HeoOXOAUMOTro TIIMKONPOTEHHA, B MUTATEIBHYIO
cpeny. IloHATHO, YTO OENOK, MPOAYIIUPOBAHHBIA KIICTKOW-XO3IUHOM, MOXET OBITH SHIOTCHHBIM WJIA TOMOIIO-
THYHBIM KJIETKe-X03suHy. KpoMe Toro, OeloK SBISETCS TETCPOJIOTUYHBIM, T.e. NPUBHECCHHBIM, B KICTKY-
XO3sIMHA, HATIPUMEP YCIOBCUCCKUI OENOK, MPOIYyIUPYEMBIH U 3KCIIPECCUPYEMBI KICTKAMU-XO035CBaAMH STUYHU-
ka kutaiickoro xomsaka (CHO). Kpome Toro, GeNku MIIEKOIUTAIONINX, T.€. MMEPBOHAYAIBHO MOJYICHHBIC TN
MPOM3BEICHHBIE M3 OPTaHM3Ma MIICKOMUTAIONINX, MOyYaroTCs METOJaMH HACTOSIIEr0 M300pETeHUS M MOTYT
OBITH CeKPETUPOBAHBI KIETKaMHU B KYJIbTYPAIbHYIO CPENyY.

CrocoObI HACTOSIIETO N300PETEHUS MOTYT OBITh UCTIOJIB30BaHbI B KYJIBTYPE Pa3IMIHBIX KIETOK. B omHOM
BapHaHTE pealu3alliii KyJIbTHBHPYEMbIE KJICTKH HPEACTABISIOT cO00H dyKapHOTHYeCKHe KIETKH, TaKHe Kak
PACTHTEIbHBIC W/WIHM JKUBOTHBIC KJIETKH. KIeTkH MOTyT OBITh KJICTKAMU MIJICKOMUTAIONIUX, KICTKAMH PHIO,
KJICTKAMU HACEKOMBIX, KIIeTKaMu aM(pHUOUH WU KIIETKaMH MTUIl. Pa3niyHble KIETOYHBIC JIMHUH MIICKOTUTA0-
MIMX, TOJXOIAIINE A POCTa B KYJBTYpe, JOCTYITHBI M3 aMEpUKaHCKOW KOJUIEKIMU KyiabTyp (MaHnaccac, mirat
Bupmkunus) U Ipyrux IENO3UTapUEB, a TAKKE KOMMEPUYCCKHX MOCTABIMUKOB. KileTkH, KOTOpBIE MOTYT OBITH
UCIIOJIB30BaHbl B TpOIlECCax HM300pETCHUs, BKIIOYAIOT, Oe3 orpanmdcHus, kietku MK2.7, PER-C6 xnerkwu,
KJICTKH sIMYHUKa KuTaiickoro xomstaka (CHO), takue kak CHO-K1 (ATCC CCL-61), DG44 (Chasin et al., 1986,
Som. Cell Molec. Genet., 12:555-556; Kolkekar et al., 1997, Biochemistry, 36:10901-10909; u WO 01/92337
A2), murunpodomnarpenykraza neratuBHble kietku CHO (CHO/-DHFR, Urlaub and Chasin, 1980, Proc. Natl.
Acad. Sci. USA, 77:4216) u xnerku dpl12.CHO (marent CIIIA Ne 5721121); xnetku mouku o6e3nsiHel (CV1,
ATCC CCL-70); xnerku mouku o6e3bsiuel CV1, tpancdopmupoBannsie SV40 (kiaerku COS, COS-7, ATCC
CRL-1651); xknetkn HEK 293 u xietkn Sp2/0, knetku rudpunaoMel SL8, kinerku Jaymu, knetku EL4, kineTku
HeLa, ketkn HL-60, xnetkn K562, knetku Jurkat, knerku THP-1, knetku Sp2/0, mepBUYHBIC SMATETHATLHBIC
KJICTKH (HAmpUMep, KEPaTHHOIMTHI, SIHUTEIHATIbHBIC KICTKH IICHKH MATKH, OPOHXHAJIBHBIC JITHUTCIUATBHBIC
KJICTKH, SIUTEITUATBHBIC KICTKH TPaXeH, SITUTEIHATbHBIC KICTKH TIOYCK U AIHUTCIHATIBHBIC KICTKH CETYATKH) U
YCTaHOBJICHHBIC KJICTOYHBIC JTHHUW W MX IITaMMbI (Hampumep, SMOpPHOHATIBHEIC KICTKH IOYEK YejoBeKa (Ha-
npumep, KIeTkd 293 unu kinetkn 293, cyOKIIOHMpOBaHHbIE IJIsl POCTa B CYCIICH3MOHHOH KyibType, Graham et
al., 1977, J. Gen. Virol., 36:59); xierku mouku HoBopoxkaeHHOTO XoMska (BHK, ATCC CCL-10); knetku Cep-
tomu Mermu (TM4, Mather, 1980, Biol. Reprod., 23:243-251); KIeTKH KapIMHOMBI IICHKHA MAaTKH YeJOBEKa
(HELA, ATCC CCL-2); knetku nouyek cobak (MDCK, ATCC CCL-34); xierku nerkoro yenoBeka (W138,
ATCC CCL-75); xnetku renatoMbl yenoBeka (HEP-G2, HB 8065); kIeTKu OmyX0Ju MOJIOYHOH JKEJIe3bl MBITITH
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(MMT 060562, ATCC CCL-51); knerku neuenu kpoickl bypdano (BRL 3A, ATCC CRL-1442); xmerkn TRI
(Mather, 1982, Annals NY Acad. Sci., 383:44-68); knetku MCR 5; xnerku FS4; knerku cetuatku PER-C6,
kietkn MDBK (NBL-1), knetku 911, xknerkn CRFK, xnerku MDCK, knetkn BeWo, kinerku Chang, kiaeTku
Detroit 562, knetkn HelLa 229, kmetkn HelLa S3, xietkn Hep-2, xinerku KB, xinetku LS 180, xirerku LS 174T,
etk NCI-H-548, knetku RPMI 2650, xmerku SW-13, xkinetkn T24, WI-28 VAI13, ximetku 2RA, kieTku
WISH, knetku BS-C-I, knetku LLC-MK,, xietkn Clone M-3, knetku 1-10, knerkn RAG, xierkun TCMK-1,
knetkn Y-1, kinerku LLC-PK;, xnerkn PK(15), xnerku GH;, xnerku GH;, knerku L2, xnerku LLC-RC 256,
knetkn MH,C,, ketkn XC, xinerku MDOK, knetkn VSW, u xierkn TH-1, Bl wim ux npou3BoaHbIe), KISTKH
(hubpobiacToB U3 MOO0H TKaHU WM OpraHa (BKIIodYas, 0e3 OrpaHHYCHHS, CEpIIe, MEYEHb, MOYKY, TOJCTBIN
KUIICYHHK, KUIICYHUK, MTUIICBOI, KEIyOK, HEPBHBIC TKaHH(MO3T, CIMHHOW MO3T), JIETKOE, TKaHU COCYJIOB (ap-
TEPUH, BEHBI, Kamwisipa), JUMGOUTHbIC TKaHU (TUMQaTHyecKas ele3a, alecHOWA, TJaHIa, KOCTHBIH MO3T H
KPOBB), Cele3eHKa, u (HUOpoOIacThl, U GUOPOOIACTONOOOHEIC KICTOYHBIC JIMHUU (Hampumep, kieTku TRG-2,
knetkn IMR-33, knetku Don, xretku GHK-21, kietkn nutpymuinHemun, kietku demricu, kiaetku Detroit 551,
kieTku Detroit 510, kmetku Detroit 525, xnetku Detroit 529, knetku Detroit 532, xknetku Detroit 539, kneTku
Detroit 548, knerkn Detroit 573, xkmerku HEL 299, ximerkn IMR-90, xierkn MRC-5, knerkn WI-38, kieTkn
WI-26, knetku MiCl;, etk CV-1, knerkn COS-1, xnetkun COS-3, kietkn COS-7, KIeTKH MOYKU appHUKaH-
ckoit 3eneHoit 06e3bsiHbl (VERO-76, ATCC CRL-1587; VERO, ATCC CCL-81); knetkn DBS-FrhL-2, kinetku
BALB/3T3, knetku F9, knerku SV-T2, knetku M-MSV-BALB/3T3, knetku K-BALB, xiterkn BLO-11, knetku
NOR-10, xmerku C;H=H/IOTI/2, xnmerku HSDM,C;, xierkn KLN205, xmerkn MakKos, L-Ki1eTku MBIIIH,
mramMm 2071 (L-xmetkn mprmm), L-M mramm (L-knetku mpimm), L-MTK (L-knetku mpimm), NCTC ki1oHBI
2472 u 2555, xiretku SCC-PSAL, knerku Swiss/3T3, kieTku nHAMIACKOTO MyHTKaka, Kietku SIRC, kinetku Cy,
U KIeTku J[>KeHCeHa, WK UX TMPOU3BOJHEIC) WM JAPYTHE THUIIBI KIIETOK W3BECTHHIC CIICIUAUCTY B JaHHOM 00-
JIACTH TEXHUKH.

KneTku MOTYT OBITH MPUTOIHBI JUIS aJr€3MBHOM, MOHOCIOWHON WM CYCICH3HMOHHOH KYJBTYPHI, TPaHC-
(heKIuM U IKCIpPECCHH OCIKOB, HAPUMEP aHTUTEN. KIIeTKH MOTYT OBITh HCIIONB30BAHEI B IMONYHEIPEPHIBHOM,
MIEPHOANIECKOM C TIOAIMUTKON U TIPOTOYHOM WJIM HETIPEPHIBHOM CIIOCO0aX KyJIbTHBHUPOBAHUSI.

B omHOM BapmaHTe peanm3ariy KJIeTKa-X035UH, dKCIPECCUPYIOas peKOMOUHAHTHBIN OENOK, KyJIbTHBHU-
pyercs B OnopeakTope. B npyrom BapuanTe peanuzaimy OHopeakTop nMeeT oobeM 1o MeHblrel mepe 500 1. B
ere OJJHOM OJIM3KOM BapHaHTE pean3alui OMOpeakTop uMeeT o0beM Mo MeHbIne Mepe ot 500 mo 2000 i B
ele OJTHOM OJTM3KOM BapHaHTE pealn3allii OMopeakTop uMeeT oobeM 1Mo MeHbIrer mepe oT 1000 mo 2000 1. B
OJIHOM BapHWaHTE peaju3alliil HACTOSIIEr0 W300peTeHUs, KyIbTypy KIETOK MOJIYYaroT IMyTeM BHECEHHS HX B
BHOPEAKTOp C HCIIOIB30BAHMEM 110 MeHbIeil Mepe oT 0,5%10° KieTok/Mi1 B GecCHIBOPOTOUYHOI KyIbTYpatbHOM
cpene. B ogHoM BapmaHTe peanu3aliuu M300pETEHHE TAaKKe BKIIIOUAeT dTanm cOopa peKOMOWHAHTHOTO Oerka,
MPOAYIMPOBAHHOTO KIECTKOW-XO3SMHOM. B 0IHOM BapuaHTe peanu3aiuyd PeKOMOHMHAHTHEIN OCIOK, POAYIIHPO-
BaHHBIN KICTKON-XO3SIMHOM, SIBIISICTCS OYMIIICHHBIM U MPEIOCTABJICH B COCTaBe (hapMalleBTHUCCKU MPUSMIIEMON
JICKAPCTBCHHOM (DOPMEL.

s neneit moHUMaHus, HO 0€3 OrpaHWYCHUS, CIICIIUATICTY B JaHHOW OOJIACTH TEXHHUKH OYIET SICHO, 4TO
KYJIBTYPBl KJICTOK M IUKJIBI KYJTbTUBUPOBAHHS JJI MPOTYNUPOBAHHS OElKa MOTYT BKIIFOYATh TPU OCHOBHBIX
THTIA, @ IMEHHO TIOJYHETIPEPHIBHOE, PACIIUPEHHOE TOMYHETPEPHIBHOE, MMEPHUOTUIECKOE ¢ MOAIMUTKOHN, TPOTOU-
HOE WJIM X KOMOWHAINIO. B mosryHeTIpephIBHON KyIbType KIETKH W3HAYAILHO KYJIBTHBHPYIOTCS B Cpelie, U 3Ta
cpena He ymaseTcs, He 3aMEHSETCS VI JOTOJHIETCS, T.€. KISTKU He "MOoAKapMIIMBAIOT" CBEXEH Cpenoi, BO
BpEMS HJTU JI0 OKOHYAHUS IMKJIA KYJIGTUBHPOBaHMsI. JKemaeMblit MPOayKT cOOMPAIOT B KOHIIE IMKJIA KYJIbTHBH-
pOBaHMS.

B nepuonndeckux KyabTypax ¢ IMOAMUTKON ITUKI BRIPAIIIMBAHMSI YBEITUUUBACTCS ITyTEM TOTIOTHEHHS TTHTA-
TEJNBHOW Cpelbl OJWMH WU 0oJiee pa3 B CYTKU (WM HETPEPBIBHO) CBEKEH Cpemor BO BpEeMs IMKIIA, T.C. KICTKH
"moaxapMIIBatoT" HOBOM cpenoi ("'cpena-noaxopMka') B TeUEHHE Meproa Ky IbTuBupoBanus. [leproanaeckue
KYJIBTYPBI C TIOAMUTKOW MOTYT BKIFOYATh PA3JIMYHBIC PEKHUMBI U BpeMsl TOAMUTKH, KaK OMUCAHO BBIIIC, HAMIPH-
Mep €XKECyTOUHO, Yepe3 CYTKH, KaXIbIe JTBOE CYTOK H T.I., 00Jice YeM OJMH pa3 B CYTKH WK PEXke YeM OJUH pa3
B CYTKH 4 T.JI. Takke NepUOTHUUCCKUE KYIBTYPHI C MTOMMUTKON MOTYT JOTIOJTHATHCS CPEAOH-TIOIKOPMKOI Herpe-
peiBHO. JKemaeMbIit MPOIYKT 3aTeM COOMPAIOT B KOHIIE UK KYJIbTUBUPOBAHUS/ TIPOAYIIPOBAHUS.

[IporouHas KynabTypa SBISETCS TaKOW, B KOTOPOH KyJIbTypa KJIETOK IMOIYYaeT CBEXYIO MEPPy3HHOHHYIO
cpeny, a orpaboTtannas cpena ynamsercs. [lepdys3us cBexelt cpenbl B KyJIbType KISTOK M yJaJIeHHE 0TpaboTaH-
HOW Cpellbl MOTYT MPOUCXOTUTH HEMPEPHIBHO, TOATAITHO, C MEpPEephIBAMH WM B COUETAHHH JIIOOBIX MM BCEX
9TUX BapuaHToB. ITokaszarenu mepdy3un MOTYT BapbUpPOBATh OT MEHEE OJHOTO pabodyero oobeMa B CYyTKH O
MHOKeCTBa pabounx 00BEMOB B CYTKH. [IpeNmodTUTENhHO KIETKH COXPAHSIOTCS B KYJIbTYype, a OTpaboTaHHAs
cpela, KOTopas yIaIsIeTcsl, MPaKTHYSCKH HE COJCPKUT KICTOK MITH COACPIKUT 3HAUUTECIFHO MEHBIIICE KOTHYCCT-
BO KJICTOK, YeM KyJIbTypa. PeKOMOMHAHTHBIC OCIKH, 3KCIIPECCUPYEMEBIC B KYJIBTYpPE KIIETOK, TAKIKE MOTYT OBITH
COXpaHCHBI B KYJBTYpE N YIAJICHBI C OTpabOTaHHOM cpemoil. Y aneHue oTpabOTaHHOW Cpeasl MOXKET OBITh
JIOCTUTHYTO C TIOMOIIBIO Psiia CPEJICTB, BKIIIOYAIOIIUX IICHTPU()YTUPOBAHKE, CCAUMEHTALIUIO WITH (PIITBTPAIIHIO,
Cwm., Harrpumep, Voisard et al., (2003), Biotechnology and Bioengineering, 82:751-65. [IpeamnouTurebHbIM CIIO-
co0oM (DMIBTpanuu SABJISACTCS (PUIBTPAIUS MEPEMEHHBIM TaHI'CHIIMAIEHBIM MOTOKOM. [lepeMEeHHBIN TaHTCHIIH-
aJBHBIN IMOTOK 00ECIIEeYMBACTCS MMEPEKAYMBAHUEM CPEIbI Yepe3 MOMYJIN TTOJOBOJIOKOHHBIX (PMIIBTPOB C HCITOJIb-
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3oBaHueM yctpoiictBa ATF. CMm., Hanpumep, nateHT CIIIA Ne 6544424; Furey (2002), Gen. Eng. News. 22(7),
62-63. OUIBTPB! OTAEISAIOT YaCTUIBI IO Pa3Mepy WM MOJIEKYJIApHON Macce. B 3aBHCHMOCTH OT MpUMEHEHHS,
(UIBTPEI MOTYT OBITH BEIOpPAHBI MO pa3Mepy IOp WM 3HAUYCHHIO MOJIEKYJISIPHOW MacChl OTCEUEHHsI (HOMHHAb-
HOE OoTcedeHne 1mo Moyiekyisipaoit Mmacce (MWCO)). @unbTphbl BKIIOYAIOT MEMOpaHHBIE QUIBTPHI, KepaMuye-
ckre GUIBTPHI U METAIUTHUECKHE QUIBTPHI U MOTYT OBITh JII000# (POpPMBI, BKITIOYAs CIIUpAIbHbIE, WM TpyOUa-
ThIe, WK B (popme JuCTa.

TepmuH "ckopocTh TIOTOKa Mepdy3un" 03HAYAET KOJIMYECTBO CPENbI, KOTOPOE MPOXOIUT depe3 (mobdas-
JIEHHas W yAalieHHas) OMOpeakTop, OOBIYHO BBIPAKAETCS B BHIC HEKOTOPOM YaCTH MM HECKOJBKHX pabodux
00beMOB 3a repuo BpeMeHH. "Pabounii 00beM" oTHOCHTCS K 00BEMy OHOpEaKTopa, UCIOIb3YEMOTo JUIsl KyJIb-
THUBHPOBAHHMS KJIECTOK. B 0THOM BapuaHTe peann3anuy CKOPOCTb MOTOKa Mep(y3ur COCTABISIET OANH pabounii
00BEM B CYyTKH M MEHEe.

KynbTypa Ki1eTok MOXKeT OBITh peaan30BaHa B YCIOBUSIX ISl MaIbIX U OOJBIINX MaciiTaboB MPOU3BOJICT-
Ba PCKOMOMHAHTHBIX OCJKOB C HCIIOJNIF30BAaHUEM KYJIBTYPaIBHBIX COCYIOB W/WIM KYJIbTYPAIBHBIX ammapaTos,
KOTOpBIC TPAIWIMOHHO MIPUMEHSIOTCS B KYJIBTYpe KJIETOK XMBOTHBIX WJIN MJeKonuTaromux. Crienuanicram B
JTAHHOW 00JIACTH TEXHUKH JIOJDKHO OBITh SICHO, 4TO 4damku [letpu, T-konObl U (UIakOHBI ¢ MepeMeIIMBaHHEM
WCTIONB3YIOTCS, KaK MPaBUIIO, B JJAOOpATOPHBIX MacmTabax. [[ist BeIpamuBaHus B OOJIBIITNX MacIiTabax MOKET
WCTIONIB30BaTLCS TAaKOE 000PYyI0BaHME, Kak, 0e3 orpaHmdeHus, OnopeakTopbl-pepMeHTepsl, 3paudTHBIE OHope-
aKTOPHI, OMOPEAKTOPHI C MCEBIOOKIKEHHBIM CIIOEM, ITOJIOBOJIOKOHHBIE OMOPEaKTOPHI, KYJIBTYPhl BO Bpalliaro-
muxcs hrakoHax, OMOPEaKTOPhl C MEXaHUIECKUM TIepeMEITMBAaHIEM, OHOPEAKTOPHI C GHIBTPYIOIIUM HAITOJTHU-
TEJIEM M OJTHOPA30BBIC MMAKETHI WX JIIO0BIE APYTHE MOIXOMAIINE YCTPOHCTBA, M3BECTHBIC CIICIIHATIHICTY B JAHHOU
00J1acTH TEeXHUKU. MUKPOHOCHTENIN MOTYT MCIIOJIB30BAaThCSl WIIM HE HCIOJIB30BATHCS B COUETAHHM C Bpallalo-
mUMHCS (IIaKOHAMH WM OMOPEaKTOpaMH ¢ MEXaHHYECKUM NepeMeInuBanueM. CHCTEMBI MOTYT HCIOJIB30BaTh-
Csl B IIOJTYHETIPEPBIBHOM, TIEPHOIUYECKOM C MOJIUTKON MM MPOTOYHOM/HETIPEPHIBHOM CIIOCO0aX KYJIbTHBHPO-
BaHUs. Kpome TOro, KyabTypasbHBIH amliiapaT WA CUCTEMa MOTYT OBITh OCHAIICHBI JOMOJHUTEIBEHBIM arapa-
TOM, TaKMM KakK Ceraparop KJICTOK Ha OCHOBE (PMIIbTPOB, IPAaBUTAINH, LICHTPOOEKHON CHIIBL, U T.II.

[Ipon3BOACTBO peKOMOMHAHTHBIX OEIKOB MOXHO MPOM3BOIUTH B MHOTOATAITHBIX KYJIBTYPHBIX IPOIECCAX.
B MHOTO3TAanHEIX mporieccax KISTKH KyJIbTHBHPYIOT B TCUCHHE ABYX U OoJiee pa3aimdHBIX 3TarnoB. Hampumep,
KJIETKH MOTYT OBITh KyJBTHBHPOBAHBI CHaualIa B OHON min Oojee (pa3ax pocTa B yCIOBHUAX, KOTOPHIC YBEINIH-
BAIOT KJIETOYHYIO MPONH(EPAIHIo U KUIHECTIOCOOHOCTD, 3aTeM, Iepeiinsg B ¢a3y NpOW3BOIACTBA, B YCIOBHUSX,
KOTOpBIE YBEIMYUBAIOT MPOAYIIMPOBaHUE Oenka. B KoMMepuecKknx mporeccax npoayIUpOBaHUs PEKOMOWHAHT-
HBIX OCJIKOB KJIETKaMHU MIJICKOTIMTAIONINX OOBIYHO CYIIECTBYET HECKOJIBKO, HAPUMED 10 MEHbIeH mepe 2, 3, 4,
5,6,7,8,9, 10 nim Gonee ¢a3 pocta, KOTOPBIE MPOUCXOIAT B PA3HBIX KyJIbTypalbHbIX cocynax (N-x - N-1),
NPEIECTBYIOINX OKOHYATEILHOMY ITPOU3BOJCTBY KyNbTypbl. dazam pocTa M MpOAYLHPOBAHUS MOXKET Tpe.-
IIECTBOBATH (MJIM OHU MOTYT OBITH pa3zieiieHbl) OJHa WK OoJiee IMepexonHbIX (a3. DTam MpoaynupoBaHus MO-
JKET BECTHCh B KPYITHBIX MacIuTabax.

Tepmun "daza pocra" KyabTYphl KICTOK OTHOCHUTCSA K MEPUONY IKCIOHCHIMAIFHOI'O POCTa KICTOK (Ha-
npumep, Jior ¢ase), Ipu KOTOPOM KIIETKH, KaK MPaBUIIo, OBICTPO pa3MHOKaroTcsi. KitleTku coxpanstoTest B dase
pocTa B TEUCHHE OKOJIO OJHUX CYTOK, FIIM OKOJIO JIBYX CYTOK, HMJIM OKOJIO TPeX CYTOK, MUIM OKOJIO YETHIPEX CY-
TOK, WJIA JTOJBIIIE YETHIPEX CYTOK. [IpomomKNTeIbHOCTE BpEMEHH, B TEYEHHE KOTOPOTO KIIETKH COXPAHSIOTCS B
(haze pocra, OymeT 3aBUCETh OT THIA KIETOK, M CKOPOCTH POCTa KIETOK, M YCIOBHUS KYJIbTHBHPOBAHUS, HAIIPH-
Mep.

Tepmun "mepexoanas ¢haza" OTHOCHTCS K TIEpHOIY BpeMeHU MeXAy ¢a3oit pocta u (ha3ol MpoayIupoBa-
Hus. Kak npasuiio, nmepexosaHast (a3a mpeacraBisieT co0oi BpeMs, B TE€UEHHE KOTOPOTO YCIOBHS CPEIbl MOTYT
OBITH KOHTPOJIMPOBAHBI IS [TOJUIEPXKAHUS Iepexoa oT (a3bl pocTa K (aze mpoaynupoBanus. Paznnunsle ma-
paMeTphl KIETOYHOW KyJbTYphl, KOTOPbIE MOTYT YIPaBIIATHCS, BKIIOYAIOT, O€3 OrpaHUyYeHHs], OJHO WU Ooiee
U3 TEMIIEPaTypbl, OCMOJIIPHOCTH, BATAMHHOB, aMUHOKHCJIOT, CaxapoB, IIENTOHOB, aMMOHUS U COJICH.

Tepmun "¢a3sl mpoaynupoBaHus" KyJbTYphl KIETOK OTHOCHTCS K IIEPHOJY BPEMEHH, KOT/Ia POCT KIETOK
BBIXOJIUT HA ILIATO.

Jlorapudmrrgeckuii pocT KIETOK, KaK MPaBHIIO, 3aKaHIMBACTCS TIEepe.l WM BO BpeMs 3TOH (ha3bl, 1 HAUMHA-
eTcs mpoxyuupoBanue 6enka. [Iporecchl meprnoguueckoi TOANMUTKA B IPOTOYHOW KYIBTYPHI KIETOK JOTOTHS-
0T KJICTOYHYIO KYJIbTYpPalbHYIO Cpeoy MIM 00eCHedMBAIOT CBEXKYIO Cpely A NOCTIDKCHUS U TOANCpKAaHUSA
TpeOyeMoi TUIOTHOCTH, KH3HECHOCOOHOCTH M THUTpa MPOAYKTa KIETOK Ha JAaHHOM 3Tame. DTal MpoIyHHpoBa-
HHUSL MOXKET BECTHCHh B KPYIIHBIX MacmrTabax. MacmTaOHbIe KIETOYHBIE KYJIBTYpBl MOTYT THOJEPKUBATHCSA B
o0BreMe 1o MeHbIner mMepe okoso 100, 500, 1000, 2000, 3000, 5000, 7000, 8000, 10000, 15000, 20000 1. B
NPEANOYTUTEIHHOM BapUaHTe peasM3aluyl CTaJuH MPOM3BOACTBA MPOBOJMUTCS B OHopeakTopax o0bemom 500,
1000 w/vmm 200051

Kaxk mpaBuito, KJIeTOUHBIE KYIbTYpHl, KOTOPBIE IPEIIIECTBYIOT OKOHYATEILHONW MPOAYLHUPYIOMEH KyJIbTY-
pe, IPOXOIAT Yepes3 JBa MPEAIIECTBYIOMINX JTala - CHCTEMbI TOCEBHBIX U MHOKYJISIIHOHHBIX (pepmenTepos. Da-
3a noceBHoro (epmenrepa (N-X) IpoucXoauT B MaJIBIX MacIITadax, rie KIeTKH OBICTPO YBEIMYHBAIOT YUCIICH-
HocTb. Ha ¢daze unoxymsamonnoro dgepmenrepa (N-1) KIeTku pacTyT, YTOOBI CO3/1aTh MHOKYJIAT ISl TIPOU3BOI-
CTBEHHOTO GHOPEAKTOPA, TAKHE KaK HHOKYJIATHI 10 MeHbIei Mepe ¢ 0,5x10° kietox/mi. ITocesusie u N-1 cuc-
TEMBI MOTYT MPOU3BOIAUTHCS JIFOOBIM KYJIBTYpPaJbHBIM CIOCOOOM, KaK IPaBUIIO, ITOJTYHEIIPEPHIBHBIMU KYJIBTypa-
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MH KIETOK. 3HadeHns mioTHocTH N-1 kietok >15x10° KIeTOK/MII XapaKTepHBI [T IIOCEBHBIX OHOPEAKTOPOB.
Bonee BricokUe 3HaYCHUS TUIOTHOCTH N-1 KJIETOK MOTYT YMCHBIIIUTE WK IaXKe YCTPAHUTH BpEMsi, HEOOXOAUMOE
JUTSL JOCTYDKEHHS JKEJIAeMOM TUIOTHOCTH KJIETOK B NMPOW3BOJACTBEHHOM OmopeakTope. [IpeArnmodTuTenbHbIM CIIo-
co0OM s TOCTHIKEHHS 0OJiee BBICOKUX 3HAUCHHUM TUIOTHOCTH N-1 KICTOK SBISETCS MPOTOYHAs KYIbTypa C
NpUMEHEHHEM (PUIbTpays NepeMEHHBIM TaHTCHIHATBHBIM MOTOKOM. N-1 KyJbTypa KIETOK, BBIpaIHBaeMas
MIPY TIOMOIIH TIporiecca nepdy3uu ¢ IpUMEeHEeHHEeM (IUIBTPAIlIN NepEMEHHBIM TaHTCHIIMATBHBIM TIOTOKOM, MO-
JKET 00eCeUnTh KISTKU C JIF000# jkeJaeMol MIOTHOCTBIO, TaKOH KaK IIOTHOCTh >90x10° xreTox/M1 i 6o-
nee. N-1 KynbpTypa KIETOK MOXET OBbITh MCTIOIh30BaHa ISl CO3MaHU STUHUIHON OOJIFOCHON MHOKYJISIITHOHHOM
KYJIBTYPHl WIH MOKET OBITh MCIOJH30BaHA B KaUeCTBE UEPEAYIOMIEHCS KYJIBTYPHI MOCEBHOTO (poHAa, KOTOpas
MOJICPKUBACTCA /ISl WHOKYJIAIMKM MHOXKECTBAa IPOM3BOICTBEHHBIX OHOpEakTOpoB. IIMOTHOCTH WHOKYIISINU
MOJKET UMETh MOJOXHUTEIbHOE BIMSHAE Ha YPOBEHBb MPOTYyIUPOBAHUS PEKOMOWHAHTHOTO Oeiika. YPOBHHU IIPO-
JyKTa UMEIOT TCHACHIMIO K YBEIMUYCHHUIO C YBEIUUCHHUEM TUIOTHOCTH WHOKYJISIAU. YIIYYIICHHE TUTPA CBA3aHO
HE TOJIBKO C YBEIHMUYCHHEM IIOTHOCTH HMHOKYJISIIMH, HO, CKOpEe BCEro, OYET O] BIUSHUEM 0OMCHA BEIICCTB U
COCTOSIHUS KJICTOYHOTO IMKJIA KIIETOK, KOTOPBIC IOMEIICHEI B TPOU3BOJICTBO.

TepMuH "IDIOTHOCTH KJIETOK" 03HAYACT KOJHMYECTBO KICTOK B 33JIaHHOM OOBEME NMUTATEIBHOM CpEabI.
"TIIOTHOCTD KU3HECTIOCOOHBIX KJIETOK" OTHOCUTCS K KOJIMYECTBY XKHBBIX KJICTOK B CIUHHIC 00BEMa MHUTATEIh-
HOW cpeJibl, KaK OMpPEICNICHO CTaHIAPTHBIM aHAIN3aMU YKH3HECIIOCOOHOCTH (HAIIPUMED, CITOCOOOM HCKITIOUCHHUS
TPUIIAHOBOTO CUHETO Kpacutelsi). TepmuH "o0beM ocaxkaeHHBIX KieTok" (PCV), Takke M3BECTHBIA Kak "Mpo-
HEHTHBIA 00beM ocaxaeHHBIX Ki1eTok" (%PCV), npeacrasiser coboif oTHOIEHNE 00BeMa, 3aHUMAeMOT0 KIIeT-
KaMH, K 00IeMy o0beMy KyJIbTyphl KIETOK, BEIpaKeHHOE B TIporieHTax (cM. Stettler, et al., (2006), Biotechnol.
Bioeng. Dec. 20:95(6):1228-33). O6beM ocCakIeHHBIX KIETOK SBISACTCS (QYHKIMEH TUIOTHOCTH KJIETKH W JHa-
MeTpa KJIETKH; YBEINICHNE B YIUIOTHEHHOM 00BheMe KIIETOK MOTYT BOSHUKHYTH H3-32 YBEIMUCHHS WIIH IUIOTHO-
CTH KJICTOK, WM JHaMeTpa KJIETKH, Wiu oboux 3HadeHHH. O0beM OCaKICHHBIX KJIETOK SBISETCS MOKa3aTeleM
YPOBHSI IUIOTHOCTH B KYJBTYPE KICTOK.

B npormecce npousBoacTBa (aza pocta MOKET MPOXOIUTH MpU 0OJee BBICOKOH Temreparype, 4eM (asa
npoayimpoBanus. Hanmpumep, aza pocta MOKET MPOXOAUTH MPH TIEPBOH 3aJaHHOW TEMIEpaType OT OKOJIO 35
1o okoJio 38°C, a (aza mpoaynupoBaHHUs MOXET MPOXOJUTH NPH TEPBOI 3a1aHHOM TeMIlepaType OT OKoJio 29
110 okoio 37°C, neobs3aTensHO, 0T 0K0j10 30 10 okoio 36°C unu ot okoo 30 xo okoino 34°C.

Kpome Toro, Xxumudeckne WHIAYKTOPHI OMOCHHTe3a Oelika, Takue Kak Ko(herH, OyTHUpaTh/WiIu reKcaMeTH-
nenoucaneramua (HMBA), moryt ObITh 100aBIEHBI OJHOBPEMEHHO, 10 MIIH MOCIIe CMEHBI TeMIieparypbl. Ecim
WHIYKTOPHI T00ABISIIOTCS MOCIE CMEHBI TEMIIEPaTyphl, OHH MOTYT OBITh TOOABJICHHI OT 1 4 0 5 CyTOK Imocie
CMEHBI TeMIIEPaTyphl, HE0OA3aTeNbHO OT 1 10 2 CyTOK mociie CMEHBI TeMnepaTypbl. KieTodnsie KyabTyphl MO-
TYT TMOJEPKUBAThCA B TEUCHHE HECKOIBKMX CYTOK UM Ja)Ke HEJENb, B TO BPeMs KaK KJICTKH MPOIYIIUPYIOT
HYKHBIH Oe0K(OeNKm).

Jpyrum crocoboM TojiepKaHust KIETOK B HY)KHOM (DU3UOJIOTHYECKOM COCTOSHHUH SIBJISCTCS WHIYKITUS
OIOKMPOBAHUE pPOCTAa KICTOK MPHU BHIPAIIUBAHUHM KYJIBTYPHI KIETOK B YCIOBHSIX HU3KHAX KOHICHTPAIUH
L-acnaparuna (cm., Hanpumep, nmyonuxaruo BOMC Ne WO 2013/006479). brnoknpoBanue pocta KISTKH MOXET
OBITh JOCTHTHYTO ¥ TIOJJICPKUBACTCS Yepe3 KYIbTYPalbHYIO CPEAy, COIACPIKAIIYIO JTUMHUTHPYIOIIYIO KOHIICH-
Tpanuio L-acmaparuHa, U ToJIepKaHUEM HU3KOM KOHIEHTpalnmu L-acmaparwna B KyJiabType kieTok. ITommep-
JKaHWE KOHIIEHTpaInu L-acnaparuHa Ha ypoBHE 5 MM WJIM MEHEE MOXKET OBITh UCTIOIB30BAHO TS O ICPIKAHHS
KJIETOK B COCTOSTHHH 3a0JIOKHPOBAHHOTO POCTA, TEM CaMBIM YBEIIMYHBAS IPOM3BOIUTEIHHOCTD.

WHruOuTOpH KISTOYHOTO NUKJA - COSAWHEHHS, KOTOPhIE TOYHO WJIA BEPOSTHO PEryIHPYIOT MPOTEKaHUE
KJICTOYHOTO IHKJIA M CBSI3aHHBIX C HUMU IPOIECCOB TpaHCcKpunuuy, penapamun JHK, muddepennnposku, cra-
PEHHS M aloNTo3a, TAKXKe MPUMEHUMEBI Ul HHAYKINN OJOKHPOBAHMSA pOCTa KIETKH. VIHTHOUTOPH! KIETOYHOTO
IIMKJIa, B3aUMOJICHCTBYIOIINE C TPOIIECCAMH LUKJA, TaKue KaK IMUKIMH-3aBUCHMbIe KiHA3bl (CDK), sBusrorcs
BOCTPcOOBAHHBIMHU, KaK U MOJICKYJIbI, KOTOPBIC B3aUMOJICHCTBYIOT C OCIIKaMU U3 APYTHX PETYIATOPHBIX MYTEH,
takumu kak AKT, mTOR, u apyrumu myTsMH, KOTOpBIE BIUSIOT NPSAMO WJIM OINOCPEAOBAHHO HAa KIETOYHBIH
UKL

VYcioBusl KyNbTyphl KICTOK, MOAXOMISIINE Ui CIIOCOOOB HACTOSIIETO H300pPETCHUS, SBISIOTCS TAaKUMHU,
KOTOPBIC OOBIYHO UCIIOJIE3YIOT H U3BECTHHI B IEPHOANYCCKON KYIBTYpE, IEPHOANICCKON KYIbTYpPE C MOAMUTKON
WIA TPOTOYHOHM (HEHPEPBIBHON) KYyJbType KICTOK WJIH JTH00C COYEeTaHHE STHX CIOCOOOB, C MPUBJICYCHHEM
BHUMaHUs K pH, pactBoperHOMY Kuciopony (O,) u nByokucu yriepona (CO,), mepeMenrBannio, BIAXXHOCTH U
TeMIepaType.

CriocoObI n300peTeHusI MOTYT OBITH HCIIOB30BaHBI JUIsl KYyJbTHBUPOBAHHS KJIETOK, KOTOPBIE DKCIIPECCH-
PYIOT HEOOXOUMBbIE PEKOMOWHAHTHBIE OCTKH. DKCIIpecCHpyeMble peKOMOMHAHTHBIE OSJIKH MOTYT OBITH CEKpe-
THPOBAHKI B KYJIBTYPAIBHYIO CPEy, U3 KOTOPOH OHM MOTYT OBITh M3BJICUEHBI W/Iiu coOpanbl. KpoMe Toro, 6er-
KA MOTYT OBITh OYHIICHBI MJIM YaCTHYHO OYHIIEHBI OT TaKOW KyJIbTYPaJbHOH CpelIbl WM KOMIIOHEHTa (HaIlpH-
Mep, OT KYJIBTYpPaJIbHOW CPEbI) C MCIOIB30BAHUEM HM3BECTHBIX MPOIIECCOB U MPOIYKTOB, U3BECTHRIX B JaHHON
00JTaCTH TEXHHWKH W/WIH UMCIOMIUXCS ¥ KOMMEPUYCCKUX MOCTaBIIMKOB. OUHUIIEHHBIC OCIKU 3aTeM MOTYT OBITh
"chopMyarpoBaHkL", 4TO O3HAYAET 3aMeHy Oydepa papmaleBTUIECCKU MPUEMIIEMBIM COCTaBOM, CTEPHITH3ALIUIO,
MacCOBO€ YIIAKOBBIBAHWE W/WIIM yIIAaKOBBIBAHUE JIJISI KOHEYHOTO TOJIb30BaTelsl. dapManeBTHUCCKU pUeMIIEMBbIC
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COCTaBBl MOTYT BKIIFOYATh Pa30aBUTENIH, HOCUTEIH, COJTIOOMIM3AaTOPHI, 3MYJIbraTOPbl, KOHCEPBAHTHI /WA
anpoBaHTHL. [lonroToBKa (hapMaleBTHYCCKH MPUEMIIEMBIX COCTABOB HAXOJUTCS B PaMKax KBaJIU(DUKAIMH CIIC-
[IMAIMCTa B JaHHOW 00JIACTH TEXHHWKHU W BKJIIOYAET onmucaHHoe B Remington's Pharmaceutical Sciences, 18™ ed.
1995, Mack Publishing Company, Easton, PA.

B onmHOM BapmaHTe peanu3anuil W300peTeHHe MpeayCMaTpUBacT, YTO peKOMOWHAHTHBIA O€IOK IpeacTaB-
nseT co0oi IMUKONpPOTEenH. B OIHOM BapwaHTe peanu3aliii M300peTeHHe NpeayCMaTpHBaeT, 9TO PEeKOMOH-
HAHTHBIA OCNIOK BBIOpAH M3 TPYIIIBI, COCTOAIICH U3 YEIOBEUECKOTO aHTHTENa, TYMAaHH3HPOBAHHOTO aHTHUTEINA,
XIMEPHOTO aHTHUTENa, PeKOMOMHAHTHOTO CIMTOTO Oellka WM ITUTOKMHA. TakXkKe IpemayCMaTpHBaeTCs, YTO pe-
KOMOHMHAHTHBII O€JIOK co31aH criocoOOM COTTIacHO HAcTOSLIEMY N300peTeHuo. B o1HOM BapuaHTe peaan3alin
PEKOMOWHAHTHBIN OEJOK MPEOCTaBIeH B COCTaBe (papMalieBTHUECKH MPUEMIIEMOH JIEKapCTBEHHOM (POPMEL.

Hcnonp3yeMbie B HACTOSIIEM TOKYMEHTE TepMHHBI "mentun, "momunentun” u "Oemok" HCIoIb3yITCs
KaK B3aMMO3aMEHSEMbIE M OTHOCSTCSI K MOJICKYJIE, COCTOSIIEH U3 IBYX MM 00Jiee OCTaTKOB aMUHOKHUCIIOT, CO-
CJMHEHHBIX JPYT C APYTOM ICNTUIHBIMU CBSI3AMH. [IeNTUIBI, MTOMUIENTUABI U OCIKH TAKXKE BKIIOYAOT MOJIH-
(ukanmy, BKIIOYaoNye, 6e3 orpaHuueHus, TIMKO3WINPOBaHUE, TPUBOAAIIEE K 00Pa30BaHUIO TIIHKOIPOTEHHOB,
MPUCOCIMHEHUE JTUMH/IOB, CyIb(aTaliio, raMMa-kKapOOKCHIMPOBAHNE OCTATKOB TNTyTAMHUHOBOW KHCJIOTHI, THA-
poxcwnpoBanne U AJIP-pubo3nnupoBaHue.

Hcmonb3yeMblii B HACTOSIIEM JOKYMEHTE TEPMHH '"TJIMKONPOTEHWH" OTHOCHTCS K TIENTHAAM WM OeiKam,
BKITIOYAIONTIM aHTHUTENa, UMEIOIINM TI0 MEHBIIEH Mepe OJHy OOKOBYIO IIETIb OJIMTOCAaxXaphia, COACPIKaIlylo
OCTaTKH MaHHO3BI. | THKOIPOTENHBI MOTYT OBITh TOMOJOTHYHBIMH KJIETKE-XO03IUHY MM MOTYT OBITH TE€TEpPOIO-
TUYHBIMH, T.€. IPUBHECEHHBIMHU B HCIIONB3YEMYIO KIETKY-XO35MHA, TaKHe KaK, HapuMep, YeJI0BEUeCKUN TIIH-
KOIMPOTEUH, MPOAYLUPYEMBIHA KIIETKOH-X03IMHOM siMUHKKa KuTaiickoro xomsiuka (CHO). Takue raukonpoTen-
HBI, KaK MPaBUIO, HA3BIBAIOT "PEKOMOWHAHTHBIC TIUKOMPOTEHHEI". B HEKOTOPHIX BapHaHTaX pealu3aldy TiIH-
KOTIPOTENHBI, SKCIIPECCUPYEMBIE KIETKOW-X03IMHOM, CEKPETHPYIOTCSI HEIOCPEICTBEHHO B CpEy.

Benku MOTYT IMETh HAYYHBIH WM KOMMEPUYECKUI HHTEPEC, BKIIIOYAs, JICKAPCTBA, OCHOBAHHEIC Ha OCIKax.
Benku BKITIOYAOT, CPEM POYETO, AHTUTEIA, XUMEPHBIC OCITKU U MUTOKUHBL. [1enTr/pl, TOTUIIENTHIBI U OCIIKH
MOTYT OBITh MOJYYCHBI U3 PEKOMOMHAHTHOM JIMHUN KJIETOK >KUBOTHBIX C MCIOJIB30BAaHHEM METOIOB KYJIBTYPHI
KIIETOK W MOTYT YIIOMHHAThCS KaK "peKOMOWHAHTHBIN menTuy", "peKOMOMHAHTHBIA TOTUNEeNTH" U "peKoMOn-
HaHTHBIN OeJToK". DKCIpeccupyeMblid OeTOK(M) MOKET IPOAYIIUPOBATHCS BHYTPUKICTOTHO WIJIH CEKPETHPOBATh-
Csl B TUTATEILHYIO CPEey, U3 KOTOPOH OH MOXET OBITh U3BIICUCH W/UITU COOpaH.

HeorpanmuuBatomue nmpuMepsl 0€IKOB MICKOMUTAIONINX, KOTOPEIE MOTYT OBITH C YCIIEXOM IPOIyLHUpOBa-
HBI CITI0COOAaMH HACTOSIIETO M300PETeHHS, BKIIOYAIOT OCNKH, COJEpIKAIIie aMHHOKHCIOTHBIE MOCIIEIOBATENb-
HOCTH, MJCHTHYHBIC WIN 10 CYIIECTBY aHAJOTMYHBIE MOJHOCTBIO WM YaCTHYHO OJHOMY M3 CIIEIyIOUMIHX Oel-
KoB: (akrop Hekposza omyxonu (PHO), murannx flt3 (WO 94/28391), sputponosTut, TpoMOOIIOITHH, KaJbIUTO-
uuH, WUJI-2, anrmonostun-2 (Maisonpierre et al. (1997), Science, 277(5322):55-60), nurann uis akTUBaToOpa
peuenropa ¢akropa NF-kappa B (RANKL, WO 01/36637), ces3anHslii ¢ pakropom Hekposa omyxoiu (PHO)
anonro3-unxyupytomuit urang (TRAIL, WO 97/01633), ctpoMbl THMyCa-pOU3BOIHBII JINM(OTIO3THH, Ipa-
HYJOIUTAPHBIN KOJOHUECTUMYIUPYIOIIUI (aKToOp, TPaHyIOIUTAPHO-MAKPO(HaroBbId KOJIOHHECTHMYIIAPYIOIIHN
daxrop (GM-CSF, nmatent ABctpanuu Ne 588819), dpakTop pocTa TydHBIX KJIETOK, (haKTOP POCTa CTBOJIOBBIX
kieTok (mareHT CIITA Ne 6204363), suaepManbHbIH (GakTop pocTa, (hakTop pocTa KEPaTHHOIIUTOB, METaKapHo-
THYECKUH (PaKTOp pocTa W pa3BUTHUS, XeMOKHH, BhiesieMblid T-kineTkamu npu aktuBaruu (RANTES), gemose-
yeckuit pudpuHoreH-mono0HsH 6emok 2 (FGL2; yuernsiii Homep NCBI NM_00682; Riiegg and Pytela (1995),
Gene 160:257-62), TOpMOH pocTa, WHCYJTUH, HHCYJIHMHOTPOITNH, HHCYJIUHOIIOMO0HBIE (DAKTOPHI pOCTa, MapaTH-
PEOHITHBIN TOPMOH, HHTEP(HEPOHBI, BKIIIOYAONINE, O-HHTEPPEPOHBI, Y-HHTEp(PEPOH U KOHCEHCYCHBbIE HHTEPdE-
pousl (mateHThl CIITA Ne 4695623 u 4897471), dakTop pocTta HEpBOB, HEUPOTPOPHUIECKHIA (HAKTOP TOJOBHOTO
MO3ra, CHHANTOTarMUH-110100HbIe Oenku (SLP 1-5), HeilpoTponuH-3, rIIIOKaroH, HHTEPIICHKUHBI, KOJOHUECTH-
MyJnupyomme (HhakTopsl, TUMQPOTOKCHH-P, (PAKTOp, HHTHOUPYIOMUI JEHKEMUI0, 1 OHKOCTaTUH-M. OmnucaHus
0€eJIKOB, KOTOpPBIE MOT'YT OBITH NMPOAYIHNPOBAHBI COINIACHO CHOCO0aM M300pETeHNs], MOKHO HAaWTH, HalpHMeEp, B
Human Cytokines: Handbook for Basic and Clinical Research, all volumes (Aggarwal and Gutterman, eds.
Blackwell Sciences, Cambridge, MA, 1998); Growth Factors: A Practical Approach (McKay and Leigh, eds.,
Oxford University Press Inc., New York, 1993) u The Cytokine Handbook, Vols. 1 and 2 (Thompson and Lotze
eds., Academic Press, San Diego, CA, 2003).

Kpome Toro, crmocoOsl m300peTeHns OyIyT MOJE3HBI I TOTO, YTOOBI MPOAYIUPOBATh OCIKH, COMepKa-
IIHe BCIO WIIM 9YaCTh aMHHOKHCIIOTHOH ITOCIIEIOBATEIBHOCTH PELENTOPA IS TF0O0TO U3 BHIIEYIIOMSIHYTHIX Oel-
KOB, aHTarOHHUCTA TaKOTO PELENTOpa WIH JI000TO U3 BHIIICYIOMSHYTHIX OCIKOB H/MIH OENKOB, B 3HAUNTEIILHON
CTETICHN aHAJIOTHYHBIX TAKUM PELENTOpaM WM aHTarOHUCTaM. DTH PEeNTOPHl M aHTaTrOHHUCTHI BKIIOYAIOT 00€
¢dopmbl perenitopa (aktopa Hekpo3a omyxonn (TNFR, Takxke w3BecTHblid kak pS5 m p75, marentsr CIIA
Ne 5395760 u 5610279), peuenrtopsl unrepaeiiknna-1 (MJI-1) (tumer I u II; natent EIT Ne 0460846, mateHTHI
CIHIA Ne 4968607 n 5767064), antaronuct peuentopa NJI-1 (matent CILIA Ne 6337072), aHTarOHUCTHI MM
uaruouropst NJI-1 (marentsr CLIA Ne 5981713, 6096728 u 5075222), peuenropsr UJI-2, penenropsr NJI-4 (ma-
TeHT EIT Ne 0367566 u matent CLLIA Ne 5856296), peuentopst UJI-15, penentopst MJI-17, penenropsr NJI-18,
peuentopsl Fc, pementop rpaHynonuTapHO-Makpo(aroBoro KOJOHHECTUMYIHPYIOMIEro (axkropa, penentop
TPaHyJIOMUTAPHOTO KOJIOHUECTUMYIUPYIOMETo (hakTopa, PeHenTop Uil OHKOCTaTHHA-M W (haKTopa MHIHOUPO-
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BaHMs Jelikemun, akTuBaTop penenropa NF-kanma B (RANK, WO 01/36637 u natent CILIA Ne 6271349), oc-
teonpoTerepun (mareHT CILIA Ne 6015938), peuentopsl TRAIL (OHO-3aBucuMoOro nuranaa, HHAYHAPYIOLIEro
amonto3) (BKirouast perientopsl TRAIL 1, 2, 3 u 4) u penenTopsl, KOTOPBIE COJIEPKAT JOMEHBI CMEPTH, TaKUE
kak Fas wim anonrro3-unaymupytontuii perentop (AIR).

Hpyrue 6e1Ku, KOTOpBIE MOTYT OBITH ITOJIYYEHBI ¢ UCIIOIB30BaHUEM HACTOSIIETO H300PETEHNS, BKIIOYAIOT
0enKu, comeprKalire BCIO WIM 9aCTh aMUHOKHCIIOTHOM TOCIIe0BaTeNFHOCTH AU (HEpEeHITNPOBOYHBIX aHTUTCHOB
(mmenyembie CD OenkaMu) WM WX JIATAHABI U OETKU, CYIIECTBEHHO MOXO0XKHE Ha JII000# 13 3Tux. Takue aHTH-
rensl packpbiTel B Leukocyte Typing VI (Proceedings of the VI International Workshop and Conference,
Kishimoto, Kikutani et al., eds., Kobe, Japan, 1996). IToxoxue CD Genku pacKpbITH B IIOCIEIYIOMINX CEMHHA-
pax. IIpumepsl Takux aHTUreHoB BkitoyatoT CD22, CD27, CD30, CD39, CD40 u nurangsl K HUM (JIHTaHA
CD27, nurang CD30 u ap.). Hexoropsie anturensl CD sBisitoTcst wieHamu cemeiicta peuentopos ®HO, koto-
poe Take BkitodaeT 41BB u OX40. Jluranas! yacto sipnsitorcs wienamu cemericta ®HO, kak, Hanpumep, Ju-
ranga 41BB u muranga 0X40.

depMCHTATHBHO aKTUBHBIC OCIIKH WITH WX JIMTAHIBI TAKXKE MOTYT OBITh MOJYYCHEI C UCIOIh30BAHUEM Ha-
cTosmmero n3ooperenus. [IpuMeps! BKIIIOYArOT OSJIKH, COlepIKaIlie BECh MIIH YacTh U3 CICIYIONINX OCITKOB MIIN
WX JIUTaHIOB WU OeJKa, CYyIIECTBEHHO ITOXO0KETO Ha OJWH U3 ATHX: MPEICTABUTEIN CeMeiiCTBa JOMEHOB JH3CH-
TErprHA M METaJUIONpoTenHa3sl, Bitodass @HO-anbha xoHBepTHPYIOMHNN (PEpMEHT, pa3InIHbIe KHHA3BI, TII0-
KolepeOpo3uiaza, CynepoKCHIINCMYyTa3a, TKAaHEBOW IIa3MUHOTEHHBIH akTuBaTtop, gaktop VIII, dakrop IX,
anosumnionporenH E, anmomumonporend A-I, rmoounsl, antaronuct MJI-2, anbda-1 aHTUTPUIICHH, JIMTAHIBI JJIS
JF000TO0 U3 YIIOMSHYTHIX BEIIIE (EPMEHTOB, a TAK)KE MHOXKECTBO APYTUX (PEPMEHTOB U UX JUTAHIIBL.

TepmuH "aHTHTENO" BKIIIOYAET CCHUIKH KaK Ha TIIMKO3WJIMPOBAHHBIC, TAK M HA HETJIMKO3WINPOBAHHBIC UM-
MYHODJIOOYJIMHBI TIOO0TO M30THIIA WM MOAKIIACCA WM HA WX aHTUTCHCBA3BIBAIOIIYIO 00JIACTh, KOTOpPAs KOHKY-
PHUpYET C MHTAKTHBIM aHTUTEJIOM 32 CHEeUU(HUYECKOE CBI3BIBAHNE, €CIM HE YKa3aHO MHOE, BKIFOYAOLIHE Yelo-
BEYECKHEC, TYMAaHU3UPOBAHHBIC, XUMCPHBIC, MYJIbTH-CICHU(PIUCCKUEC, MOHOKIIOHATBHEIC, MOJUKIOHATIBHBIC U
OJTUTOMEPHI WK WX aHTUTCHCBsI3bIBatoNIUe PpparmMeHTh. KpoMe TOT0, BKITFOYCHBI OCIKH, HMCIOIINE AHTHICHCBSI-
3BIBAIOINNN (PparMeHT WM Yy4acToK, Takol kak Fab, Fab', F(ab'),, Fv, nmarena, Fd, dAb, makcuTena, MOIEKyJIIbI
OJTHOTICTIOYEYHBIX aHTHUTEN, PparMeHThl ydacTka, onpeaenstomero kommiemeHTapuoctb (CDR), scFv, nuatena,
TpHaTena, TeTpaTesia W HMOJIUIIENTH/IBI, COAEPKaIlie 0 MEHBIIEH Mepe JacTh UMMYHOTJIOOyTHHA, KOTOpas SB-
JSIeTCS JOCTATOYHOW I BBIPAOOTKU CHENHM(UIECKOTO aHTHUTEHA, CBS3BIBAIOIIETO IIEeJIeBON moimmenTtua. Tep-
MUH "aHTUTEN0" BKIIIOYAET, 0€3 OTpaHNUYEHHs, TAKOBBIE, KOTOPHIE IMOTYYCHBI, SKCIIPECCUPOBAHBI, CO3IaHbBI HITH
M30JIUPOBAHB PEKOMOMHAHTHBIMH CIIOCOO0aMH, TaKMe KaK aHTHUTENa, BBLACIICHHBIC M3 KICTKH-XO3SMHA, TPAHC-
(bUIUPOBAHHOM IJIS SKCIIPECCUU aHTUTEIA.

[Tpumeps! aHTHTEN BKIIOYAIOT, 0€3 OrpaHUYEHUS, T€, KOTOPhIE PACIO3HAIOT JII0OOH OXMH MM KOMOHMHA-
110 OeNKOB, BKJIIOYast, 0€3 OrpaHMYEeHNs], BBIICYIIOMSHYThIE OelIKH W/uian cinenyromue anturensi: CD2, CD3,
CD4, CDS, CDl11a, CD14, CD18, CD20, CD22, CD23, CD25, CD33, CD40, CD44, CD52, CD80 (B7.1), CD86
(B7.2), CD147, WI-1a, WI-1B, WII-2, UJI-3, WJI-7, NJI-4, UJI-5, NJI-8, WJI-10, cyObeauHUITBI perenTopa
WJI-2, peuenrropa NJI-4, penenrtopa MJI-6, perieniropa MJI-13, penentopa NJI-18, FGL2, PDGF-B u ux ananoru
(cm. marentsr CIIA Ne 5272064 u 5149792), dakrtop pocra sHnorenust cocynoB (VEGF), TpomGonmTapHsIii
¢axrop pocrta (TGF), TGF-B2, TGF-B1, peuenrop smuaepmansHoro ¢aktopa pocta (EGF) (cm. marent CIIA
Ne 6235883) penentop VEGF, dakrop pocTa rematonmroB, JUTaHA OCTCONPOTErpUHA, MHTEPHEPOH ramma,
crumymatop B mumdonutos (BlyS, Tarke msBectHslii kak BAFF, THANK, TALL-1 u ZTNF4; cm. Do and
Chen-Kiang (2002), Cytokine Growth Factor Rev. 13(1):19-25), C5 kommuiement, IgE, onmyxomneBsiii aHTHTEeH
CA125, onyxonessiit antures MUC1, PEM anturen, LCG (mpenctaBisioniuii co00ii TeHeTUIECKUH MPOIYKT,
JKCIPECCUPYEMBIH acCOIMUPOBAaHHO ¢ pakoM Jierkoro), HER-2, HER-3, omyxoneacconuupoBaHHBINA TIHUKOTIPO-
teud TAG-72, SK-1 aHTHreH, OMyX0JeacCOMUPOBAHHBIE ATHUTOIBI, KOTOPHIE MPUCYTCTBYIOT B TIOBBIIICHHBIX
KOJINYECTBAX B CHIBOPOTKE KPOBH IAIIIEHTOB C PAKOM TOJCTOW KHIIKH W/MIIM PAKOM TMOKEITYAOYHOH KeJe3bl,
PaK-acCONMUPOBAHHBIC SIHUTONBI WM OCNKH, HKCIPECCHpPYEMBIE B PAKOBBIX KJIETKaX TPYAH, HPSIMOW KHIIKH,
CKBaMO3HBIX KJIETKaX MPOCTATHI, MOKEITYIOYHON KeJIe3bl, JCTKOTO W/VITU MOYKH, /U B KICTKAX MEIAaHOMBI,
TJIMOMBI WJIN HEHPOOIacTOMBI, HEKPOTHUECKOTO SApa OIyXOJIM, HHTerpuH-anbpad4dera’, uarerpud VLA-4, uH-
terpunsl B2, penenrtopsr TRAIL 1, 2, 3 u 4, peuentop aktuaropa siaepHoro ¢akropa kanmna B (RANK), nu-
raug RANK, ®HO-a, monekymna aaresun VAP-1, monekyna aare3un snutenuanbHol kinetku (EpCAM), mex-
kieroyHast Mojekyna aaresun-3 (ICAM-3), aare3nm neHKOMHTErpHHA, TPOMOOLMTAPHBIA TIIMKONPOTEUH gp
IIb/111a, TspKenmast Henb CepIevYHOr0 MUO3HMHA, TapaTHpeonIHbIi TopMoH, INAPC2 (KOTOpHIi sIBIsIeTCS] HHTHOU-
TopoM (hakTopa KieTouHoro ¢axropa-Vlla), rmaBHeiii komruieke ructrocoBmectumoct (MHC) I, kapunHoaM-
opuonanbHeril anturen (CEA), aneda-dperonporenn (AFP), dakrop Hekposa omyxomm (PHO), CTLA-4 (xoTO-
Pl SBIISIETCS TUTOTOKCHIeCKHM T MHM(OIMT-acCOIMUPOBAHHEIM aHTHTeHOM), perentop Fc-y-1, HLA-DR 10
6eta, HLA-DR anTHreH, ckiepoctuH, L-cenekTHH, pecmupaTOpHO-CUHITUTHAILHBIA BUPYC, BUPYC UMMYHOJIC-
¢dunura genoseka (BUY), Bupyc remaruta B (HBV), Streptococcus mutans u Staphlycoccus aureus. Konkper-
HBIE ITPUMEPHI U3BECTHBIX AHTUTEN, KOTOPBIE MOTYT OBITh TOJXYYEHBI C MCIIOIB30BAaHUEM CIIOCOO0OB HACTOSIIETO
M300peTeHus, BKIIIOYAlOT, 0€3 orpaHudeHus, agammMymad, 6eBannzymad, nHhIuKcuMao, abnukcumao, anemMTy-
3yMa0, O6annHeizymab, 6azunukcnumMad, Oenmumymal, Opuaknaymad, kKaHaKHHYMao, IepToau3ymMab 1merod, IeTyK-
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cruMab, KoHaTyMyMa0, 1eHoCcyMa0, SKyIH3yMad, reMTy3ymMad 030TaMHIMHa, TOJIMMyMad, HOpUTyTOMad THyKce-
TaH, JabeTy3ymad, manmarymymad, Mary3ymad, mernonusymald, MoTaBu3ymad, MypomMoHa0-CD;, Hatanusymao,
HUMOTY3yMa0, opaTtymymad, omanuzymad, operopoMad, maimBu3yMad, MaHUTyMyMal, MeMTyMoMal, MepTy3y-
Mab, paHuOn3yMabd, puTykcumab, poBenuszymad, Tonuauzymad, To3utrymomad, TpacTty3ymad, ycTekuHymab, Be-
JIoNIM30Mal, 3aryTyMmyMad U 3aHOIMMyMao.

N3o0pereHne Takke MOXKET OBITh HCIIOJNIB30BAHO IS TIOMyYeHUS PEKOMOMHAHTHBIX XHUMEPHBIX OEIKOB,
BKITIOUas, HAaIIpUMep, JII000H U3 BHITIEIepeIHCIeHHBIX O0elkoB. HampruMep, pekoMOWHAHTHBIE XUMEpHBIe OEJIKH,
COJZIepKalie OMUH W3 BBIIICYHOMSHYTBIX OCNKOB IUIIOC JOMEH MYJIbTHMEPH3AalN{, TaKue KaK JEWIMHOBas
"MomnHus", cynepcnupaib, Fc gparmMeHT IMMYHOTII00YJIMHA, M aHAJOTUYHBIN OEJIOK, MOTYT OBITH MOJYYEHHI C
UCIIOJIb30BaHUEM CITIOCOOOB HacTtosiero uzobperenus. Cm., Hanpumep, WO 94/10308; Lovejoy et al. (1993),
Science, 259:1288-1293; Harbury et al. (1993), Science, 262:1401-05; Harbury et al. (1994), Nature, 371:80-83;
Hakansson et al.(1999), Structure, 7:255-64. B yacTHOCTH, BKIIFOUYEHBI CPEIN IPYTUX PEKOMOMHAHTHBIX XUMEp-
HBIX OEJIKOB OENKH, B KOTOPBIX y4acTOK perenTopa mpeacTaBiseT coboi cnuThlil ¢ Fc yyactkom aHTHTENA, Ta-
kuM Kak sta"epuent (p75 TNFR:FC) u 6enaranent (CTLA4:Fc). XuMepHble OeKH 1 MOJIMIIENTHABL, a TaKKe
(hparMeHThI, WM Y9aCTKH, MM MYTaHTHI, BADHAHTHI, aHAJIOTH KaKOT0-TM00 U3 BHIMICYITOMSIHYTHIX OSIIKOB U TO-
JIUTENITHIOB TaKXKe BXOIAT B MOJAXOIAIINE OCIKH, MOTUIIECNITHIB U TEeNTH/IBI, KOTOPhIE MOTYT OBITH TOIYYEHBI
METOAAMH HACTOAIIECTO N300pEeTEHUS.

B To Bpemst Kak TEpMHUHOJIOTHSI, UCTIONb3yeMasi B HACTOSIIIEM JTIOKyMEHTE, SBIISIETCS] CTAHAAPTHOM B JaHHOU
00J1acTH TEXHUKH, ONpPEACTICHUS HEKOTOPHIX TEPMHUHOB IPUBEIEHBI B HACTOAILIEM IOKyMEHTE, YTOOBI obecte-
YUTH SICHOCTh W OTIPENENICHHOCTh 3Ha4YeHUs (opMyibl n3o0pereHust. EAMHUIEI, IPUCTaBKH M CHMBOJIBI MOTYT
ObITH 0003HaUYeHBl B UX oOmenpuHaTol Gopme cuctemsl CU. UncoBble anamna3oHbl, yKa3aHHBIC B HACTOSILEM
JOKyMEHTE, BKJIIOYAIOT YHCJIA, ONPEACIISIOINE TUana3oH, M BKJIIOYAIOT BCSIKOE 1IEJI0€ YHCIIO B Mpeaenax 3aJaH-
Horo juarasona. CriocoObl M METOJVMKH, ONMCAHHBIE B HACTOSIIEM JOKYMEHTE, KaK MPABHJIO, BHIIOJIHSIIOTCS B
COOTBETCTBHH C OOIICIPUHATHIMHU CIIOCOOAMHM, XOPOIIO W3BECTHBIMH B JaHHOHM 00JIACTH TEXHUKH, M KaK OITHca-
HO B Pa3lM4YHBIX OOIMX M 00jee KOHKPETHBIX CCHUIKAaX, KOTOPBIE IIMTHPYIOTCS U 00CYKIAIOTCS B HACTOSILEM
JIOKyMEHTe, eCJIi He yka3zaHo uHoe. Cwm., Hanpumep, Sambrook et al. Molecular Cloning: A Laboratory Manual,
3" ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (2001) and Ausubel et al., Current
Protocols in Molecular Biology, Greene Publishing Associates (1992), m Harlow and Lane Antibodies: A
Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990). Bce nokymeHTHI
WM 9acTH JOKYMEHTOB, MPOIIMTUPOBAHHEIC B HACTOSIIEM JOKYMEHTE, BKIIOUas, 0€3 OrpaHWYCHUs, MATCHTHI,
3asiBKM Ha TIATEHTHI, CTATbH, KHUTH M TPAKTAThI, TEM CaMBIM SIBHBIM 00pa30M BKIIFOYCHBI TIOCPEICTBOM CCBUIKH.
To, 4To OmMcaHO B BapuaHTE pealn3alliy HACTOSIIET0 M300pPETeHHUS, MOXKET OBITh OOBEANHEHO C JPYIMMH Ba-
pHAaHTaMU pean3aliy HaCTOSIIET0 N300PETEHHS.

Hacrosimee n3o0peTenne He OrpaHUYEHO B BOSMOKHOCTSIX KOHKPETHBIMH BapHaHTAMH pealn3aliii, OIu-
CaHHBIMH B HACTOSIIEM JOKYMEHTE, KOTOpbIE CIIy)KaT B KauecTBE €JMHON MJUTIOCTPALUK OTICIBHBIX aCIEKTOB
n300peTeHus, U (GYHKIIMOHAIBHO KBHBAJICHTHBIE CIIOCOOBI M KOMIIOHEHTHI HaXO/AsATCs B Ipejenax oObeMa Ha-
crosimiero n3obpereHus. bonee Toro, pasznuunble MOAU(UKAIMU W300PETEHUs, MOMUMO MPEACTABICHHBIX H
OTIMCAaHHBIX B HACTOSIIEM JOKYMEHTE, CTAHYT OYCBHIHBIMH CIICIIHAIICTaM B JAHHOW OOJIACTH TEXHUKHU W3 BBI-
IEN3JI0KEHHOTO OMMCAHUS U COTMPOBOAUTENBHBIX TpadpuuecKkix MaTepranoB. Takne MOIU(pHUKAINN TpeIHa3HA-
YeHBI JUIA MOTalaHus B chepy npuiaraeMoit GopmyIisl n300peTeHusl.

IIpuMmepbI

ITpumep 1.

Bbuio oOHapykeHO, YTO YPOBHM BHEKJIETOYHOTO OPHHUTHHA KOPPEIHMPYIOT C COJECP)KaHHEM BBICOKOMaH-
HO3HBIX rmKodopM. Bocems smanii kiterok CHO, skcnpeccupyronix pekoMOMHAHTHBIE aHTHTENA, C COJepKa-
HHEM BBICOKOMAaHHO3HBIX TMKo(opM oT <5 mo >20%, OblmM BBIOpaHBI IJIS1 ATOTO SKCHEPHMEHTa (KJICTOYHAs
nuHUA A - knetouHas nuHus H). Knetku BeipanuBanu B 10-1HEBHON NepuoaNYECKOl KyIbType ¢ MOAMUTKON B
CTPSIXMBAEMBIX KOJI0aX C MPUMEHEHHEM JBYX Pa3IUYHBIX CHEIHUATU3UPOBAHHBIX CPEA UL KYJIbTYp KIETOK, Ka-
JKJast U3 KOTOPBIX He cofeprkasia opHUTHH (cpena Ne 1 u cpena Ne 2). TIpoOsr oTpaboTaHHOI cpeapl 0TOMpany Ha
8, 9 u 10 cyTKH KyTbTHBHUPOBAHMS U MTOBEPTAId MAcIITA0OHBIM aHai3aM Metabonomuku. % HM (ypoBeHb BEI-
COKOMaHHO3HBIX TJIMKaHOB) OBLT ompexaenieH ¢ mpuMeHeHrneM crocoba Endo-H rCE-SDS, nosxe 3aMeHeHHOTO
CIocoOOM JKHUAKOCTHON Xpomarorpaduu, OCHOBaHHBIM Ha TuapoduiabHoM B3aumonehcTeuu (HILIC), ommcan-
HbIM HWKe. OTHOCUTEbHBIE YPOBHH OPHUTHHA B OTPaObOTaHHOU cpejie ObLIN OIpeNeeHbl MacIITaAOHBIMU aHa-
JIM3aMH METaO0JIOMHKH, B KOTOPBIX KOMIOHEHTHI CpeAbl OBLIN pa3ielieHbl IPH MTOMOIIH KHUIKOCTHOW XpoMaTo-
rpaduu U OIpeAeICHBI IPX TOMOIIH CIIEKTPOMETPUH BBICOKOTO pa3pemieHust. KOMITIOHEHTH! OBIIIH OTIpeieIeHbI
IIyTEM CONOCTABJIECHUS UX CIEKTPOB (pparMeHTauy ¢ ONOIMOTEKON CIIEKTPOB U3BECTHBIX coequHeHNH. OTHOCH-
TENIBHOE COJCP)KAaHWE KaKAOTO KOMIIOHEHTa ONpeNessuld 10 IUIOMaJM IHKa €ro CHUTHAJIOB Macc-
CIIEKTPOMETPUH. YPOBHH BBHICOKOMAaHHO3HBIX TMHKaHOB (% HM) cekpeTupyeMbIX peKOMOMHAHTHBIX MOHOKJIO-
HaJIbHBIX aHTUTeN KineTouHblx TUHUN A-H Ha 8, 9 u 10 cytku Ha cpene Ne 1 u cpeae Ne 2 mpezacraBneHsl Ha
¢wur. 2A u B. ®ur. 2C neMOHCTPUPYET B3aMMOCBS3b MEXIY % BHICOKOMaHHO3HBIX TJIMKAHOB M YPOBHSIMH BHE-
KJIETOYHOT0 OpHHUTHHA. Koppernsiuus onpenensiack IMyTeM CpaBHEHUsI BCEX BOCBMH KJICTOUHBIX JMHUH (TIpen-
CTaBJICHHBIX B BHIE KBAJAPaTOB), UCTIONB3YS HaHHBIE 9-CyTOUHBIX 00pa3roB. [lomydeHHBIE pe3yIbTaTHl yKa3bl-
BAaIOT Ha CHJIBHYIO KOPPEILIHIO MEKAY COJICPKAHUEM BEICOKOMAHHO3HBIX TIIHKO(OPM U YPOBHIMH BHEKJIICTOU-
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HOTO OpPHHUTHHA.

Janee knerouynas juHUsS H BeIpammBanack B NEPHOIMYECKON KYJIBType C IMOAIHMTKONW B OMOpeakTope
o0BremMoM 3 1.

[IpomomKUTEeTHHOCTE BBIpAIIMBaHUS cocTaBmia 12 cyrtok. YeTsipe GomrocHbIe ToAmUTKY 7, 9, 9 1 9% ObI-
nm mpoBeneHs! Ha 3, 5, 7 u 9 cytku. Kpome toro, 50% pacTBOp TTIOKO3BI JOOABIISIOTCS €KECYTOYHO, HAUUHAS
Ha 3 CYTKH, KaKk TpeOyeTcs ISl TIoIep KaHmsI KOHIICHTPAINH TITFOKO36I BhIie 2 1/71. [Ipon3BoacTBeHHBIE OHOpe-
aKTOPBI MHOKYIHPOBAIH C KOHIEHTparmeit 15x10° knetox/mMn mocie 4 cyTok pocta. KieTkn mojepKusany B
cpene pocra 10 Hadana ¢as3sl MPOAYIMPOBAaHUSA. 3aTeM CPaBHUBAINCH BOCEMBb PA3IMYHBIX YCIOBHH Ipoliecca.
Ycnosue No 1 BricTymnano B Ka4ecTBE KOHTPOIIs. B mpou3BOACTBEHHYIO MOAMUTOYHYIO Cpely HE BHOCUJIM HHUKa-
KHX U3MEHEHU.

B ycmoBun Ne 2 mpou3BojiCTBEHHas MOANUTOYHAs cpena ObLIa JOMOJHEHa OETaMHOM B KOHLIEHTPALUH
24 MM na 0 cytku. JlanbHeiinee 1omoHeHHe OeTaMHOM HE MPOU3BOIMIIOCH. UeThIpe 00JIIOCHBIE TOAUTKHY 7, 9,
9 u 9% Oblu IpoBenieHs! Ha 3, 5, 7 n 9 cytku. Kpome toro, 50% pacTBOp IJIIOKO3bI JOOABISIETCS €KECYTOYHO,
HauWHAas HA 3 CYTKH, KaK TpeOyeTcs Il MoIAep KaHus KOHIICHTPALUH TITFOKO3HI BBITIE 2 T/11.

B ycnoBusix Ne 3 u 4 Gbuto McnbITaHO yraneHue cynbgara menu. Cynbdar Menu OblT yAalIeH U3 IOpolIKa
MIPOM3BOJCTBEHHON cpenbl. YcnoBrue Ne 3 CIy>KHJI0 B KaueCTBE KOHTPOJISI, MAaTOYHBIH PacTBOp CyibdaTa MeIu
ObLT m00aByieH B 6a30ByIo cpeny. B ycmoBum Ne 4 cynpdart Menn He no0aBIsUICS HE B OJHY Cpedy, cO3aaBast
yCIIOBUS cpenbl ¢ nedurutoM Meau. B oboux ycmousax Ne 3 4 mpousBoaunach 00paboTka 0IMHAKOBOM 00-
JIOCHOM "MOMUTOYHOU" Cpesoi copeprkaieii Meb.

B ycnoBusx Ne 5-8 Obliia HCIIbITaHa BHICOKAS W HU3Kas OCMOJISIPHOCTE. B ycnoBusix Ne 5 u 6, KIeTKH MoJI-
nutbBa 90% TPOM3BOACTBEHHONW 06a30BOM CpenoH, T.e. mpeAocTaBIsuIoCh Ha 10% MeHbIIe MUTATEIbHBIX Be-
IIECTB, YTO O3HAYaeT IOJIyYCHUE KJICTOK, MCIBITHIBAIONINX CHIDKCHHYIO OCMOJISIPHOCTH. B ycioBum Ne 6 xite-
TOYHas! KyJIbTypallbHas cpefa Oblila BO3BpalieHa 10 ypoBHs KoHTpoist ~300 MOcM mytem turpoBanust NaCl. B
yenoBusix Ne 7 1 8 KieTKH moaAnuTeBaIn 85% cpenoi HOANMUTKH, IPU 3TOM cpea B coctossHuU Ne 8 Obla Bo3-
BpalllcHa K KOHTPOJIBHOMY YpOBHIO IyTeM TuTpoBanus NaCl.

[TpoOsr oTpaboTanHOi cpeapl otOupanu Ha 3, 6, 8, 9 m 10 CyTKM KyJIbTHBHPOBAHUS M MOJBEPTAIN Mac-
MITA0HBIM aHAJIN3aM META00JIOMUKH.

U B 3TOM ciydae cymiecTBOBalla 3HAYUTEIbHAS KOPPEISIHS MKy YPOBHIMH BHEKICTOUHOTO OPHUTHHA H
COJZIEpKAaHUEM BBHICOKOMAHHO3HBIX TIHKO(opM. Dur. 3A 1eMOHCTPUPYET MPOLEHTHBIE YPOBHA BHICOKOMAHHO3-
HBIX TJIMKAHOB, YCTAHOBJICHHBIC IS KIETOYHOW NMHHMK H, mojBepraBiieiicss BOCBMH Pa3iWYHBIM YCIOBHSM B
ouopeaktopax (Ne 1-8). dwur. 3B aeMOHCTpHpPYeT COOTBETCTBYIOIIHE YPOBHU BHEKJIETOYHOTO OPHHTHHA.
@ur. 3C 1eMOHCTPUPYET B3aMMOCBSI3b MEXIy % BBICOKOMAHHO3HBIX TJIMKAHOB M YPOBHSIMH BHEKJICTOYHOTO
opuutrHa. Koppermsmus onpenensiack MyTeM CpaBHEHHS BCEX BOCBMH YCIOBHH (TIPEICTaBICHHBIX B BHE KBaJ-
PaToB), HCHOJIB3YsSI AaHHBIE 9-CYTOYHBIX 00pa3IOB.

IIpumep 2.

Yposuu sxcnpeccun MPHK.

Aprunassl 1 ObLTH U3MEpPEHBI Ha BRIOPAHHBIC CYTKH B TeUeHHE 10-CyTOYHOTO MOYHEIIPEPHIBHOTO KYJIETH-
BUPOBAHMUS C TIOAMUTKON HA BOCBMH KIICTOYHBIX JINHUSIX, OIIMCAHHBIX B ipuMepe 1.

Ypouu skcnpeccunt MPHK onenuBanm ¢ momoripio Habopa QuantiGene Multiplex Assay kit (Affymetrix,
Inc., Canra Knapa, Kanmudopaust) B COOTBETCTBUY C HHCTPYKITUSIMH POW3BOTUTEIIS.

Aprunasza 1 - ¢epMeHT, KaTann3UPYIONINH MpeBpalleHne apriHUHA B OPHUTHH, KaKk OBUIO OOHAPYKEHO,
OBUT aKTUBHPOBAH B KJIETOYHBIX JIMHUSAX C IMOBBIIICHHBIMH YPOBHSMH BHICOKOMAaHHO3HBIX TJIMKAHOB, B 3aBUCH-
MOCTH OT BpeMeHH, CM. GuT. 4. DTO TOBOPHUT O TOM, UTO CIEIUPHUISCKOE HACTUBAHUE HHTHOUTOPOB apTrHHA3HI
Ut OJIOKMPOBKY aKTHBHOCTH apTrHHA3bl U YMEHBIICHHS 00beMa MPOM3BOJACTBA OPHUTHHA MOXET OBITH HCIOJb-
30BaHO ISl CHIDKEHHUS YPOBHS BBICOKOMaHHO3HBIX TJIMKAHOB.

IIpumep 3.

JlaHHBIN ITpUMeEp NEMOHCTPUPYET YNpPAaBJICHUE COJCPIKaHWEM BBICOKOMAaHHO3HBIX TJIMKO(GOPM PEKOMOH-
HAaHTHBIX TJIMKOIIPOTEMHOB IYyTEM PETyJHPOBAHMS HAKOIJICHUS OPHUTHHA B KIIETKE-XO35HHE, HKCIIPECCHPYIO-
1ieit peKOMOMHAHTHBIN TIINKOTIPOTEHH.

KrneTouHbie THHUY, KICTOYHBIC KYJIBTYPHI U CPEIIBL.

B nmanHOM mMccnenoBaHnW OBUTM WCTOJB30BaHBl KieTowHble nuHMH H. Kietkm kympruBupoBamm B 3 11
BCTpsIXUBaeMbIX Kosibax Opnenmeiiepa (Corning Life Sciences, Jloyamr, Maccagycerc), ¢ 1 1 pabodero oobema
M KYJIbTUBHUPOBAJIN B YCIOBHAX CTAHAAPTHOTO yBIaXHEHHS MpH Temreparype 36°C, 5% CO,, u BCTpIXUBAHUN
mpu 70 06/MuH B aBTOMaTndeckoMm nHKyOaTope CO, (Thermo Fisher Scientific, Yonrem, Maccaaycerc). Knetku
OBLTH CyOKYJIBTUBHUPOBAHBI HA CENIEKTUBHOM MUTATENLHOMN cpene, coneprkamieid S00 HM KOHIIEHTPAIHIO METOT-
pekcara (MTX) kaxzsle 4 CyTOK, a 3aTeM MOCJIECOBATENLHO OBUIN MEPEHECCHBI, HHOKYJINPOBAHBI M KYJIbTUBH-
POBaHEI B IUTATEIHLHOMN Cpeie B TCUCHUE YCTHIPEX CYTOK, a 3aTEM 3aCesSHBI B 24-IIyHOYHBIC IUIAHIICTHI IS OTIBI-
TOB, OTIMCAHHBIX HIDKE.

MenkomacurabHast KOHTPOJIbHAsSI Tepdy3usL.

MomudunupoBanHas KOHTPOJIbHAS Tepdy3ust B 24-TyHOUYHBIH IDIAHIIET ¢ TITyOOKuMHU JTyHKamu (Axygen,
IOnnon-Cuth, KanudopHus) UCoNb30Baach s OLUCHKU BO3JCHCTBHS KOHIICHTPALM CIIEPMUHA, apTHHUHA,
OpHUTHHA W apTUHA3bl Ha MOIYJISAIINIO BHICOKOMaHHO3HBIX InkaHaoB (HMN). be3apruanHoBEIi cocTaB iepdy-

-15 -



039141

3MOHHOM Cpeibl OBUT UCTIONIB30BAH JJISI MEIKOMAcCIITaOHOTO KOHTPOJIBHOTO Nepdy3nOHHOT0 3KkcrepuMenTa Ne 3
(uccnenoBaHusl KOHLCHTPAIMK apI'HUH) COTJIACHO IUIAHY 3KCIepHMeHTa. B MelkoMacmTaOHOM KOHTPOJIHLHOM
nepPy3noHHOM dKcniepuMenTe Ne 4 Bce MHTHOMTOPHI apriHa3bl ObUTH 100aBIeHBI B Teppy3HOHHYIO cpeay. Ye-
Teipe wuHTHOMTOpa apruHazel: BEC rumpoxmopun, DL-o-audTopMeTHIOPHUTHH THAPOXIOPHI, COJb
NY-rumpokcu-L-aprusus MoHoameTata u coib No-THAPOKCH-HOP-apIHHHH JHaleTaTa ObUTH MPHOGPETCHBI B
EMD Millipore Corporation (bumtepuka, Maccadycerc).

Bxpatne, xmerkn CHO OpmM TOMEIIEHB B IUIAHIIETHl C 3alUIAHUPOBAHHOM IUIOTHOCTBIO OT
10-20x10° keTox/Mi, 3 M1 paGodero ofbema I Kaxnoit myHkH. KIeTkn Ky IbTHBHPOBATH TIPH TEMIIEPAType
36°C, 5% CO,, 85% oTHOCHTENbHOW BIAXHOCTH M Kadaiuu mpH 225 o06/MUH Ha OpOMTaIbHOM HHKyOatope
Kuhner nmamerpom 50-mm (Kuhner AG, basens, [lIBeiinapus) 3 unu 4 cyrok. Kaxapie 24 9 kieTku meHTpudy-
rupoBasy ipu 200xg B Teuenne 5 Mun (Beckman Coulter, Bpu, Kanudopuus) mis coopa orpaboTaHHOM cperpl
W KaXJas JyHKa OblIa 3aTeM 3aHOBO 3alloTHeHa 3 MI cBekel cpembl. CoOpaHHas oTpaboTaHHas cpena Obuia
MpOaHAJIM3HPOBAaHA HA TUTP, KIIOYEBBIE METAO0OIUTH B % BBICOKOMAaHHO3HBIX TTKaHOB (% HMN) (mpu HE00-
XOJIMMOCTH). 3aTeM KIETKH COOMPaIH U U3MEPSITH KOJMIECTBO KIETOK U UX KU3HECITOCOOHOCTb.

AHaNu3bI pocTa KIETOK, MECTa0OIUTOB M TUTPA aHTHUTEI.

[T10THOCTH JKM3HECTIOCOOHBIX KJIETOK M JKH3HECIIOCOOHOCTH ONpenessuii ¢ ucrnonbs3zoanueM Cedex cell
counter (Roche Innovative, bunedensn, ['epmanns). MeTaOOIUTEI, BKIOYAs TIIFOKO3Y, JIAKTAT, aMMHUAK, TIIyTa-
MHUH, TiTyTamart, Obiau nonydensl ot NovaBioprofile Flex (Nova Biomedical, Yontem, Maccauycerc). Konnen-
Tpanys aHTUTENI B OTPaOOTaHHOHM cpelie ONpelelsulach C HCIOJIb30BAaHHEM CBEPXd((EKTHBHON >KUIKOCTHOM
xpomatorpapun (CBOXKX) nmo apdunnoctn k mporenny A (Waters Corporation, Mundopa, Maccauycerc),
ocHameHHOH ¢ konoHkod POROS A/20 protein A nnamerpom 50x4,6 mm. (Life Technologies, Kapicoan, Ka-
mudopuus). [Tocime Toro kak odpaser] ObUT BBEIEH, KOJOHKY TIpoMbIBaIIA (ocdaTHO-coneBbiM Oydepom (PBS),
pH 7,1, nns ynanenus 6enxoB kietku-xo3suHa CHO. CBsizaHHBIe aHTHTENA 3aTeM JIIIOMPOBAIN B KucioM PBS
oydepe (pH 1,9) u BesBIsIIM Tipy ioMotu Y @-niorsomeHust mpu 280 HM I KOJIMYECTBEHHOTO OTIpEACIICHUS
KOHIICHTPAIIH aHTHUTEIL.

Kaprtuposanue rnukanoB npu oMoty HILIC.

Paznmiunsle Buapl N-rmMkaHOB aHTHUTEN aHATU3UPOBAIN IPU MOMOIIHM XKUAKOCTHOW Xpomarorpaduu, oc-
HOBaHHOW Ha rtuapodmisHOM B3amMmoneiictBuu (HILIC). OuwnineHHsle aHTHTENna 00pabaThIBAIUCH
N-rimoko3unazoii F (New England BioLabs, ey, Maccauycerc) npu 37°C B Tedenue 2 4, 11t 0cBOOOXKIe-
HUS TMKaHoB. OcBOOOK/ICHHBIE TJIMKAHbI OBUTH TOMEYCHBI 2-aMHHOOCH30IHOM KHCIOTON M OYMIIEHBI C HC-
nonb3oBanneM kKaptpumked GlycoClean S (Prozyme, Xeiiyopa, Kamudophus). 3arem OUYHMIIEHHBIC TJIMKaHEI
ObLTH 00ecCcoIeHBl U PacTBOPEHHI B Bojie At poBeaeHust ananm3a. HILIC xpomarorpaduro npoBouin Ha Ko-
nouke BEH Glycan nuamerpom 100x2,1 MM ¢ ucnionb3oBarrneM CBOXKX (Waters Corporation, Mundopa, Mac-
CadyCceTc), W AILTIOUPOBAHHBIC MIHKAHBI OBLTH OOHAPYKCHBI, UICHTH(DUIUPOBAHEI U OLICHCHBI KOJUYECTBCHHO
TIPY TIOMOIITH JeTeKTopa GIIyopecleHINN Ha OCHOBE Pa3HOTO BPEMEHH AITIONPOBAHIS PA3INIHBIX TITHKAHOB.

OKCTIEpUMEHT MeJIKoMacTabHOW KOHTpodbHOW mepdy3un Ne 1: HcciemoBaHue KOHIIGHTPAIIH
CIIEpMUHA.

B nmanHOM mCcnenoBaHWM OBLIM MCIBITAHBI MATHh PA3IMYHBIX KOHIEHTpAIMK cliepMuHa. brina ncnsiTana
nepy3roHHas MaTaTeNbHas cpena, coaepxamas 0, 7, 17, 35 u 100 MkM TeTparuapoxiiopuaa ciepMuHa (crep-
muH 4HCI). [Tepdy3nonnas cpena, comepsxkamias 35 MKkM criepMuHA, BRICTYIANa B Ka4eCTBE KOHTPOJIS. Pe3yib-
TaTBI OT IMSATH CYTOYHBIX 00Pa3IOB IEMOHCTPUPYIOT, YTO MPH YMCHBIICHHN KOHIICHTPALUY CIICPMHUHA CHIDKACT-
cs1 % HMN, cMm. ¢wur. 5. YMeHbIIeHHEe/MCTOIEHNE CTIEPMUHA HE OKa3bIBaJIO BIUSAHUSA Ha TUTP. CHIDKCHHE YPOB-
Hs1 HM OBI7I0 JOCTUTHYTO 3a CUET CHIDKCHHS! YPOBHSI OPHUTHHA, IPU CHI)KEHUN KOJIMYECTBA CIIEPMHUHA B CpeJie.
Kak nokazano Ha ¢ur. 6, KONHYECTBO OPHUTHHA YMEHBIIAETCS C yMEHBIICHHEM KOHIICHTPAIMN CIICPMHHA.

DKcHeprMeHT MeJIKoMacITabHO! KOHTpoIbHOU nepdy3un Ne 2: MccnenoBanie KOHIEHTPAM OPHUTHHA.

Bbun MCTIBITAHBI YEeThIpE Pa3InYHbIC KOHIICHTpAIMu L-opHUTHHA MOHOTHApoXJIOpuaa. Mcmonp3oBanach
nepy3roHHas MATaTeNbHAsI cpena, coaepxamas 14,8, 6, 0,6 u 0 (koHTposs) MM L-OpHHUTHHA MOHOTHAPOXJIIO-
puna (Sigma-Aldrich, Cenr-Jlync, Muccypm). Pe3ynbTaTsl oKa3aim, 4To, KOTAa KOHIICHTPAI|s OPHUTHHA yBe-
mmauBanack, % HMN Taxoke yBenmmuuBaics, cM. ¢ur. 7. Bropoit skcriepuMeHT IpOBOIMIN C UCIIONE30BaHUEM
KIIETOYHOM JIMHUHU | B 2-TUTpOBBIX OMopeakTopax. Kierounas muaus I skcripeccupoBaa antureno 1gG2 u BbI-
pamuBanach B YCIOBHSIX MEPHOANIESCKOIN KyIBTYPHI C MIOAMUTKON B OJHOM OMOpeakTope, cpeia Iorydana eau-
HUYHY0 100aBky 0,1 r/nm L-opHUTHHA MOHOTHIPOXJIOPHIA HAa HYJIEBBIE CYTKU KyJIbTHBHPOBAHUS, BTOPOH OMO-
peakTop BBICTYNAI B KadecTBe OE30PHUTHHOBOTO KOHTpouis. KynbTypbl coxpaHsui oT 12 cyTOK B KJIETOYHOH
KyJIbTypaJIbHOM cpelie, cosieprKaliel coeBble THAPOIN3aThl. boirocHas cpea-moKopMKa, coJeprkaliasi COeBbIi
THIIPOJIM3AT, BBOJMIACH HA 4 U § CYTKH.

[po¢ummpoBaHye MUKaHOB TMPOBOIMIH IPU TIOMOIIHM KapTUPOBAHMS IMENTHIOB. AHTHTENA ObLTH 00pado-
TaHBl TPHUIICUHOM CIIOCOOOM, MOX0XXHMM Ha omucaHHBIH PeH ¢ coaBT. (2009), Annal. Biochem. 392, 12-21). B
YaCTHOCTH, O0KOJIO 50-70 MKT KaKIIOTO aHTUTENA OBLIO JEHATYPUPOBAHO M BOCCTAHOBIEHO TipH momotntu 7,0 M
ryaHuauHa MoHoxJopuaa, 6 MM mutuorpeutona (JITT) B 0,2 M tpuc-0ydepe (pH 7,5) mpu 37°C B TeueHme
30 munH. Kaxxaplii neHaTypHUpOBAaHHBII/BOCCTAHOBIICHHBIH 00pasern ObUT alkwimpoBaH ¢ 14 MM HomykcycHOH
KHCIOTHI TIpH 25°C B TeueHUe 25 MUH, 3aTeM MPOUCXOIMIIO TallleHrue peaknuu myteMm nobasnenus 8 MM IITT.
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BoccTaHOBIICHHBIC/aTKWITHPOBAaHHBIC 00pa3Ibl aHTUTEN 3aTeM Obutk mepeHeceHsl B 0,1 M tpuc-6ydep mpu pH
7,5 nerepreHT-ynansromuMu cnnH-kosloHkamu [Iupca (Thermo Fisher Scientific Inc., Pokdopa, Wmmunoiic)
COTJIACHO TIpeJTaracMoMy MPOU3BOIUTENIEM MpoTokoiy. [lepeBeneHnslii B Oydep oOpaszer] HHKyOupoBaau pu
37°C ¢ 3,5 mxr TpunicuHa B Tederne 60 MuH. @epMeHTaTHBHYIO 00pabOTKY racviid myTeM no0aBieHus 2,2 MKIT
10% yxcycno# kucaoTsl. Okoio 12-17 MKr 00paboTaHHOTO aHTUTEa BBOAMIM IS aHAJIH3A.

O6paboTanHbIe (HepMEHTOM aHTHUTENA aHATU3UPOBAIN C UCTIONB30BaHUeM cucTteMbl BOKX Agilent 1260.
HanpsMYyIo CBsI3aHHOH ¢ Macc-criekTpoMerpoM Thermo Scientific LTQ-Orbitrap Elite (Thermo Fisher Scientific
Inc., Pokdopna, NmmmHoiic). [IpoTeonuTrueckne menTHAb ObUTH pa3aeneHbl Ha kosonke Waters BEH 300 C18
(Waters Corporation, Mundopa, Maccaaycerc) 2,1x150 mm, 1,7 Mmxm gactui mipu 40°C co CKOPOCTBIO TTOTOKA
0,2 mu/mun. TTomemxHas daza A cocrasisma 0,02% TOK B Bome, n moasmwkHas ¢aza B cocrasmsura 0,018%
T®K B aneronurpune. [lentuapt Obun smroupoBansl ¢ rpaguenToM 0,5-40% B 3a 90 Mun ¢ nocnexyrormei mpo-
MBIBKOH ¥ MIOBTOPHBIM YPaBHOBCIIMBAHUEM KOJIOHKH. Macc-CrieKTpoMeTp ObLT HacTpoeH Ha moiHoe MC ckaHH-
poBaHHe ¢ OpOMTAIBHOH JOBYIIKOI ¢ paspemenueM 120000, a 3aTeM CIeqyIOT MATH 3aBHCSAIIUX OT JaHHBIX
JUC (muccoumanueii, MHIynupoBaHHON cTOiNKHOBeHUsIME) MC/MC CKaHUPOBaHUA C JIMHEHHOH JIOBYIIIKOW C
JUHAMUYECKOHN M30sIueii. ABTOMAaTU3UPOBAHHBIA aHAIN3 JAHHBIX IS MPOGUIMNPOBAHUS TINKAHOB MPOBOIMIH
¢ ucnoip3oBanrueM MassAnalyzer (cMm. Zhang, (2009), Analytical Chemistry, 81:8354-8364).

PesynbraThl cHOBa MOKa3any, 4TO, KOTAAa KOHIICHTPAIMs OPHUTHHA yBenmduBanack, % HMN Ttakxe yBe-
JTUYHUBAIICA, CM. ur. 8.

DKCTIEpUMEHT MEITKOMacCIITaOHOH KOHTpoTbHOH Tiepdy3un Ne 3: MccriejoBanne KOHIIEHTPAIIUN apTrUHIHA.

B manHOM mccrenoBaHUM OBLTH MCHBITAHBI TSITH PA3IMYHBIX KOHIEHTpAlWi apruHUHA. bputa mcmeiTaHa
nepy3roHHas UTaTeIbHas cpena, comepxkamas 3,686, 1,38, 0,92 u 0,46 r/nm apruauHa. [lepdy3noHHas KyJb-
Typa, comepkamas 1,843 r/m apruHuHa, BEICTyNaida B Ka4eCTBE KOHTPOJS. Pe3ynpTaThl MOKa3aid, 4TO, KOT/AA
KOHIICHTPAIUs apTUHIHA yBEeIHMYUBasach, %o HM Taxke yBemuuuBaics, cM. ¢ur. 9.

DKcHepruMeHT MeJIKoMacITaOHON KOHTpoIbHOU epdy3un Ne 4: VccnenoBanust ”HTHOUTOpa apriUHA3BI.

Bbu10 poBeeHo Be cepuy SKCIEPHUMEHTOB C MHIMOMTOPOM apruHasbl. B nmepBoii cepuu SKCIIEpHMEHTOB
YeThIpe KOMMEPUYECKH JOCTYIHBIX HHruOmTOpa apruHassl: BEC rumpoxmopun, DL-o-mudTopMeTHIOpHUTHH
TUAPOXJIOPHUI, COb NG—FI/I,I[pOKCI/I-L-apFI/IHI/IH moHoarerata (NG) u coinb No-THIPOKCH-HOp-apTHHUH JraleTaTa
ObLTH 0OABJIEHBI B KYJIBTYPHI KIETOK B TPeX paziaM4HbIX KoHumeHTpauusx: 1, 10 u 20 mxM. Konrpons He co-
nepkan uHruouTop. M3 atoro skcnepuMeHTa ObUT caenaH BBIBOJ, 4To MHrHOuTOpel BEC m DL-a sBustoTcs
HanbOoee 3¢ GeKTUBHBIME B cHIDKeHHH % HM (¢ur. 10).

BTtopas cepus sKkciepuMEHTOB MPOBEACHA C UCTIONb30BaHNEM NBYX HHruouTOpoB: BEC n DL-o.. MHrnbu-
top BEC 611 uctibiTan B koHIeHTpanusx 0 (koutposs), 10 MkM u 0,5 MM B niepdy3nOHHOW MUTATEIBHO cpe-
ne. Marubutopsr DL-o ObuTH HCTIBITaHbl B KOHIEHTpanusix 0 (koHTposs), 10 MxM, 1,0 MM u 2,0 MM B miepdy-
3WOHHOM MUTATENBHOM cpere. bruio mokaszano, uto % HM moHmkacs mpu NOBBIMICHIUHA KOHICHTPAIMA 000X
WHTHOUTOPOB, cM. (ur. 11.

DOOPMYVYIJIA N30OBPETEHUA

1. Crioco6 mosy4eHuss peKOMOMHAHTHOTO OelKa, UMEIOLIETO MOHWKEHHOE CO/IEepKaHUE BBICOKOMaHHO3-
HBIX TIMKO(QOPM, BKIIOUAIOIINHA KyJIbTHBUPOBAHHE KIETKH-XO35MHA, SKCIIPECCHPYIOIIEH peKOMOWHAHTHBIN Oe-
JIOK, B KYJIBTYpaJbHOW Cpejie, collepiKallieil HHTrHOUTOp apriuHa3bl VI IOHWKEHHS COJICPIKaHNsI BBICOKOMaHHO3-
HBIX TJIMKO(GOPM PEKOMOMHAHTHBIX OEJKOB IO CPaBHEHUIO C PEKOMOMHAHTHBIM OEJIKOM, IPOAYLHMPOBAHHBIM B
KyJIbTyp€e KJIETOK, HE COJeprKalllel yKa3aHHOTO MHTHONTOpa apriHA3HI.

2. Croco6 110 1.1, Tie HHrHOUTOpP apruHA3bl BEIOPAH M3 TPYIMbI, cocTosmeii n3 NO-ruapokcn-L-aprunun
MoHoarerara, NO-THIPOKCH-HOp-apTHHUH nauanetara, S-(2-6opatun)-l-mmucrenna (BEC) u DL-a-mudrop-
metmiopautiaa (DFMO).

3. Croco0 1o 1.1, rie mHruOuTOp apruHassl npencraniseT coooit BEC.

4. Cnoco6 1o 1.1, rme MHruOuTOp apruHa3sl npeacrapiseT coboir DFMO.

5. Croco0 1o 1.1, Tie *HruOUTOP aprUHA3BI MPECTABISIET COOOH:

(a) N®-rumpokcr-L-apriHHIH MOHOAIIETAT, HMEIOLIHiT KOHICHTPALHIo 0T | 10 20 MKM;

(b) No-runpoxcu-Hop-apruHHH THaLeTaT, UMEIOINi KOHIIEHTpanuio Beime 1 MKkM;

(c) BEC, nMeromuii KOHIIGHTpAIHIO 0 MeHbIIeld Mepe 10 MkM; umu

(d) DFMO, nMeromuii KOHIICHTPAITUIO TI0 MeHbIer Mepe 10 MkM.

6. Crioco0 1o 1.5, rae HHruOUTOp apruHasbl MPEICTaBISET COOOH:

(2) No-ruapoKCH-HOP-apTHHHH JUAIeTaT, MMEIOIIHNA KOHIIeHTparuto 10 20 MKM;

(c) BEC (S-(2-60paTrin)-l-nicrenn), nMeromuii konueHrtpamuo 1o 0,5 MM; nim

(d) DFMO, umeromuii KOHIIEHTpAIHIo 10 2 MM.

7. Croco6 mo m.6, rie WHTHOWUTOp apruHa3bl BRIOPAH W3 TPYMIBI, cOCTOANIEH W3 N®-THAPOKCH-HOP-
aprunuH auanerara, BEC u DFMO, riae koHIeHTparust ”HruOuTopa apriuHassl coctaisieT 10 MxM.

8. Crroco6 1o 1.6, r7ie MHrHOUTOp apruHassl BeIOpaH u3 rpynmsl, cocrosimeid n3 BEC u DFMO, rae kon-
LEHTpaIXs HHIHOUTOpa apruHassl cocrasisier ot 10 go 20 MxM.

9. Crocob mo 1.6, Tae MHrHOMTOp apruHassl npezncrasisier coboit BEC B xoHuentpanuu 0,5 MM unm
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DFMO B koHueHTpanuu 1 MM.

10. Crioco6 1o 1.6, Tie UHrHOUTOp apruHassl npeacTasisietr coooir DFMO B konnenTpanmu 2 MM.

11. Croco6 mo 1.1, rae KIeTKy-X03siMHa, YKCIPECCUPYIONTYI0 peKOMOMHAHTHBIN O€0K, KYJIbTHBUPYIOT B
MePUOIUIECKON KYIbType, MEPUOIUIECKON KyIbType ¢ OAIMUTKOMN, MPOTOYHOH KyJIbType WIH UX KOMOWHAIIHH.

12. Crioco6 mo 1m.11, rae KyapTypa npeacTaBIiseT co0oi mepPpy3nOHHYIO KYJIBTYPY.

13. Crioco6 mo 1.12, rae nmepdy3us BKIOYACT HEMPEPHIBHYIO Mepy3HIO.

14. Crioco6 1o 1m.12, rae ckopocTh niepy3un SBISETCS TTOCTOSHHOM.

15. Cnoco6 mo 1.12, e mepdy3us OCyImECTBISIETCS CO CKOPOCThIO MeHee YeM Wi paBHOi 1,0 pabodemy
00bEMY B CYTKH.

16. Cnioco6 mo .12, rae nepgy3ust JOCTUracTCs MyTeM YepeIOBaHIs TAaHTCHIIHATBHBIX TIOTOKOB.

17. Croco6 mo 1.1, e KieTka-Xxo3sHH, 3KCIPECCUPYIONasi peKOMOMHAHTHBINA OJOK, KyJIbTHBUPYETCS B
omnopeakTope.

18. Cnoco6 mo .17, rae 6buopeakTop umeet o0beM Mo MeHbIei Mepe 500 1.

19. Cnoco6 mo .17, rne 6buopeakTop umeet o0beM o MeHbIei Mepe ot 500 mo 2000 .

20. Crioco6 mo 1.17, rae 6uopeakrop uMeeT 00beM Mo Menbiei mepe ot 1000 mo 2000 1.

21. Cnioco6 1o 1m.17, rae GHopeakTop HHOKYIHpPOBaH 110 MeHbIreit Mepe 0,5x10° k1eTox/MiL.

22. Crioco6 mo 1.1, Tae KIeTKY-X035IMHa, IKCIPECCUPYIONTYI0 peKOMOMHAHTHBIN O€l0K, KYJIbTHBHUPYIOT B
0eCcChIBOPOTOYHOI cpefie KyIbTUBUPOBAHUS KIETOK.

23. Cnoco6 mo 1m.22, rme 6ecChIBOPOTOUHAs cpeia KYJIbTHUBHPOBAHHS KIETOK IMPEICTaBIseT co00i mpo-
TOYHYIO Cpeny KyJbTHBHPOBAHUS KIETOK.

24. Cnoco0 mo 1.1, rae KIeTKH-X03s5€Ba SIBISIOTCS KJIETKAMH MJIEKOIIMTAIOIIETO.

25. Cnoco6 mo 1.1, TIe KIETKU-X03s1€Ba ABJISIFOTCS KICTKaMU sSIMYHIKa KuTaiickoro xomsuka (CHO).

26. Cnoco6 mno 1.1, rue peKoMOMHAHTHBIN O€JOK MpeAcTaBiIsieT cOOOH TIIMKONPOTEHH, CEKPETHPYEMBbIH
HETIOCPEICTBEHHO B KYJIbTYPaIbHYIO CPEy.

27. Cnocob mo m.l, rae peKoMOMHAHTHBIA O€JIOK BBIOpAaH M3 TPYIIIBI, COCTOSIICH M3 YEIOBEUECKOTO
AHTHTENA, TYMAaHH3UPOBAHHOTO aHTHUTEIA, XMMEPHOTO aHTHUTENa, PEKOMOMHAHTHOTO XUMEPHOTO OEJIKa WM I[H-
TOKHHA.

28. Croco6 1o 1.1, TOTIOTHUTENHHO BKIIOUYAIONIHH dTan cOopa peKOMOMHAHTHOTO Oellka, POAYIIUPOBaH-
HOT'O KJIETKOH-XO3IHHOM.

29. Crioco0 1o 1.1, AOTOIHUTEEHO BKIIOYAIONIHA OYACTKY YKa3aHHOTO PEKOMOMHAHTHOTO OejKa.

30. PekoMOMHAHTHBII OETIOK ¢ MOHMKEHHBIM COJIEPyKaHUEM BEICOKOMAHHO3HBIX TITUKO(OPM, TTOTYICHHBIH
croco6oM 1o JroboMy u3 1. 1-29.

31. PexomOuHaHTHBIN OestoK 110 11.30 B OUHIIICHHOH (opme.

32. dapmarieBTHYeCKass KOMIIO3UIIMS, COJepIKalasi peKOMOMHAHTHBINA Oenok mo m.31.
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